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ABSTRACT
Strategic projects form the core of corporate growth, change and wealth creation, which
However,
traditional
long-term
firm
a
to
success.
achieve and sustain
enable a
dominate.
to
engineering perspective on project management still seems
In general terms, managers are fully aware of some traditional techniques, such as NPV,
but these can undervalue a strategic project. They occasionally apply techniques for
developed
lack
of
recently
a practical understanding
controlling projects, and often
techniques. The purpose of these recently developed techniques is to create a project's
value from the outset, and to drive a firm to superior performance and aspiration.
The current research project aims to explore the role of techniques in facilitating
in
it,
involved
as applied to
the
successful strategic project management, and
elements
the UK upstream oil and gas sector. At first, the existing literature on successful
strategic project management is reviewed, with major emphasis given to the techniques
applied to managing projects.
The proposed methodology follows a triangular approach. First, exploratory interviews
essentially describe fifty

multidisciplinary

elements involved

in strategic project

techniques
deskwork
to
Second,
the
which
extent
management.
explores
an exploratory
address, in theory, these elements. Third, a main survey describes the elements managers
believed
to explain a
for
that
the
to,
are
elements
searches
pay considerable attention
strategic project's success and identifies the techniques that often address each element
in practice. Finally, follow-up interviews validate some questionnaire findings. As a
result, sets of techniques for successful strategic project management are proposed, and
validated through assessmentsheets.
The present study represents an embryo for future investigation

in the project

believed
to
between
that
field.
it
First,
are
the
elements
gap
management
explores
in
to
managing
explain a project's success and those that managers pay most attention
financial,
it
Finally,
environmental
that
the
convergence of
suggests
strategic projects.
(green) and internal business issues might be a healthy route for the UK upstream oil
and gas sector towards successful strategic project management.
Keywords:

strategic

project

management, techniques,

upstream

oil

and gas

sector.
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Chapter 1

INTRODUCTION

The current research project is entitled "Decision Support and Strategic Project
Management in the UK Upstream Oil and Gas Sector". It aims to explore respectively
the role of techniques' in facilitating successful strategic project management2, and the
elements involved in it, as applied to the UK upstream oil and gas sector3.
The motivation for carrying out this study was both theoretical and practical. On the
one hand, the theoretical support for techniques and their potential applicability as
facilitators for project management are controversial
and not extensively developed in

the literature. On the other hand, the researcher has long-term experience in the
managementof upstream oil and gas projects, and has detecteda realm of problems,
limitations and pitfalls related to the management of strategic projects, which are
addressedin the courseof this study.
The relevance of the current work may be seen in the relationship between the use
of techniques and successful strategic project management. However, this is by no
means a straightforward task. First, project management is inclined to focus on the

1 Techniques applied by decision-makersin
managing an individual project or a portfolio of projects to

help them "deal with the complexities of the project process" (Dawson, 2000: 432). According to Chapman
(1997), technique is a generic term that includes models and methods. In this research project,
techniques differ from information systems or commercially available software tools (e.g. PrimaveraTM,
@RiskTM, MS ProjectTM), as well as documents, guidelines or communication tools (e.g. meetings,
reports, peer reviews and electronic mails).
2 Here, the term Project Management is
generic, and refers to the management of an individual project or
a portfolio of projects.
3 The upstream oil and gas sector
refers to the research, exploration and production of crude oil and
natural gas. The downstream oil and gas sector, in turn, refers to the refining, trading, transportation and
distribution of oil and natural gas products.

1

description of stories of how work is done, or stories of successand failure in the
formulation and implementation of corporatechange.Second,techniquesare associated
with antagonisticbodies of theory. While financial techniquesoften addressthe outputs,
strategic techniques tend to tackle the process. Third, techniques are traditionally
Nevertheless,
the
with
notion
of
effective
associated
and efficient project management.
strategic projects impact a firm's long-term successsignificantly, and must be conducted
within an increasingly uncertain, dynamic and competitive marketplace.
The contemporaneous side of the current work arises from the insufficiency of some
traditional techniques, and the need for recently developed techniques, in facilitating
successful strategic project management. Strategic project management has become a
in
has
information
Although
the
topic
the
crucial
era.
number of strategic opportunities

rapidly increased,the most profitable opportunities are associatedwith intangible, not
issues,
namely knowledge and information, more than with land, capital
easily measured
and labour.
The originality

of the current work lies in the lack of a substantial previous

empirical contribution to the use of techniques in facilitating successful strategic project
Scholarly
has
been
attention
management.
paid to the topic in the last decade. Some

techniques seek to refine the measurementof a project's financial value, but have a
narrow, rationalistic orientation and often suffer from mathematical complexity. Some
have
broad,
tend
to
a
others
multidimensional orientation, although here, attention is
level
instead of the project level. There is, therefore, a lack of
the
to
corporate
paid
formal debate on the appropriateness and use of techniques as facilitators for successful

strategicproject management.

2

Here, project managementis divided into two main stages:evaluation and control.
Evaluation involves three phases, the design (i. e. drawing up a project after its

inception), planning and valuation of a project, which ends at its authorisation.Control,
rather, comprises three phases, the management,review and redesign of a project
through to its completion. Managers tend to recognise evaluation and control as discrete,
independent stages, where control is a natural consequence of the evaluation stage,
particularly because managers who assess a project are often different from those who
execute it. However, evaluation and control are not sequential, but are, rather,
interconnected processes, and control might be conducted from a project's outset.
The traditional engineering approach to project management is associated with the

planning of a project's budget, timescale and resources,the estimation of its value in
financial terms, the monitoring of eventual variancesfrom plan through its execution,
and the achievementof the project's financial results within the estimatedtime, cost and
in accordancewith specifications at its completion. Traditional techniqueshave been
developedduring the last decadesto assist managersin managing projects effectively
and efficiently, with a major concern for the short-term financial results. Managers are
fully familiar with these techniques, and reasonably use them. This proved to be useful
in facilitating the management of operational, everyday projects in particular.

In recent years,the businessworld has becomeincreasingly complex, uncertainand
competitive. Projectscome to include strategic,intangible issues,which are not easily or
involve
financial
investments
in
Strategic
that
terms.
even measurable
projects are major
high uncertainty, which comprise intangible benefits, and which promise attractive longterm financial outcomes. They are the learning vehicles to realise and implement a

3

Value
the
core of corporate growth, change and value creation.
vision, and to represent

creationallows a firm to materialisecorporatesuccess.
However, sometraditional techniquesseemto be insufficient in addressingsomeof
the elements involved in the management of strategic projects. First, uncertainty,
flexibility

in
interdependency
influential
evaluating a
elements
and
are examples of

Second,
deployment,
innovation
learning
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resources
project.
and
strategic
for
in
is,
There
influential
therefore,
a
need
elements
controlling a strategic project.
of
techniques to address these elements and to facilitate the creation of a project's value,
from its early outset and to drive a firm to superior performance and aspiration, as a
means of attaining long-term success.
The present research project investigates primarily

the role of techniques in

facilitating successfulstrategic project management.It aims to explore the relationship
between the use of techniques for managing strategic projects and the success of a
This
project.
relationship is, however, investigated indirectly. First, this study
strategic
believed
involved
in
to
that
set
of
elements
are
a
strategic
explores
project management

identifies
(success
the
then
strategic
a
project's
success
explain
elements), and
techniques that tackle these elements.

There are a number of multidisciplinary successelements involved in strategic
drive
Managers
they
to
a
these
should pay attention
elements,as
project management.
firm to concentrate on success. However, managers do not appear to pay sufficient
financial
focus
to
they
success
elements,
all
since
on
attention
attention primarily
outputs.
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The use of techniques to addressthe elements involved in successful strategic
project managementis somewhatrestricted in terms of appropriateness.Some of these
elements are always quantifiable, and techniques tend to focus on easily quantified
aspects.Therefore,techniquesappearto be insufficient in managingstrategicprojects.
A sudden output of techniques has been seen in the last decade for facilitating
strategic project management. These techniques promise to address relevant business
concerns, and drive a firm to success. However, these techniques tend to be complex
and lack scientific evidence of a positive cost-benefit analysis arising from their
applicability. Furthermore, managers cannot thoroughly understand the complexity of
the business world, resist adopting recently developed techniques and choose the

simplest methodologiesfor pragmatic reasons.Managersare often unfamiliar with (and
rarely use) recently developedtechniques,which are potential facilitators for successful
strategicproject management.
There is a gap between what managerswant from recently developedtechniques
and what these techniques are designed to offer. As a consequence, managers use
summary measures and add their judgement and intuition.

As the gap increases,

techniquesare excluded and managerstend to make subjectivedecisions.
The final part of the current study proposes sets of techniques for helping to
systematisethe successful evaluation and control of strategic projects. These sets
combine traditional and recently developed techniques to act as value creation
facilitators, which should be in alignment with managerialneedsfor application.
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On the one hand, traditional techniques,reasonablyapplied by managers,appearto
address a certain number of success elements involved in strategic project management.

These techniques cannot simply be rejected, as they can be useful instruments if
adequately applied. On the other hand, recently developed techniques, which are
designed for facilitating a strategic project's success in the first place, seem to address
additional success elements. However, these techniques are not always necessary, and
cannot simply be imposed, as managers need to develop a practical understanding of
these techniques. The application of recently developed techniques appears to be
conditional upon the development of friendly procedures.
The current thesis selected a triangular methodology to investigate the role of

techniques in assisting successful strategic project management, and the elements
involved in that management,as applied to the UK upstream oil and gas sector. This
methodologybroadly combinesinterviews, questionnairesand assessmentsheets,and it
is divided into three parts. First, exploratory interviews were carried out among nine
managers holding top and medium positions in a single company. The interviews aimed
to give a sense of reality to the research problem, and to motivate the design of the next
steps of the proposed research methodology, as well as to support the reviewed literature

in formulating the research question and describing the research hypotheses.Some
deskwork complementedthe exploratory interviews.
Second, a questionnaire was designed and piloted, and fifty-four

valid

questionnaireswere returned from multidisciplinary managersholding top, medium and
lower positions in fifteen oil and gas companies of different sizes. The questionnaires
aimed to test the research hypotheses, generalise the exploratory findings, consolidate
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the overall findings and propose sets of techniques for managing strategic projects

follow-up
Finally,
interviews
successfully.
were carried out among twenty-five
respondentsto validate the questionnairefindings, and twenty-one assessmentsheets
from
respondents in eleven companies of different sizes that were examined to
returned
validate the appropriateness of the proposed sets.
This study was applied to the UK upstream oil and gas sector, a stimulating domain
for
two main reasons. First, there is insufficient empirical contribution
of application
regarding the application of techniques for managing UK upstream oil and gas projects.
Second, the upstream oil and gas sector is placed in a competitive setting, deals with an
increasing number of mergers and acquisitions, and is usually governed by strict
legislation
and prohibitive tax regulation. It also involves a wide range of
environmental

impacting sourcesof uncertainty.Furthermore,managersare extremely busy, have high
job mobility, and, to someextent, avoid disclosing information.
The current research project is conceived to develop an understanding of (1) the
level of awareness and use in general terms of techniques in managing strategic projects;
(2) the reasons for using or not using each technique; (3) the level of importance of, and
extent of addressing, elements involved in evaluating and controlling strategic projects;
(4) the techniques applied to address each element; (5) the degree of success of strategic

project managementin generalterms; and (6) the elementsthat are believed to explain
successful strategic project management in general terms.
The theoretical contribution of this research project is (1) to give a comprehensive
understanding of strategic projects and strategic project management; (2) to identify the
involved
in strategic project management and the subset of elements
elements
relevant
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that are believed to explain successful strategic project management; and (3) to
determine the role of techniques as facilitators for successful strategic project
management.
The practical contribution of this study is (1) to propose sets of techniques for
facilitating successful strategic project management; and (2) to elucidate the eventual
gap between the elements to which managers often pay considerable attention in
managing strategic projects and the elements that are believed to explain successful
strategic project management.
Finally, this thesis is exploratory and might contribute to diffuse novel ideas in
further studies to be developed in the project management field. The current study is

divided into six chapters. Chapter 2 introduces the literature reviewed to support the
formulation of the researchquestionand the description of the hypothesesof the current
study. Chapter3 points out different researchparadigmsand methodsof data collection
by
followed
in
the
describes
the
the
path
available
social sciences,and
methodological
4
Chapter
data
including
presents and
the
current research project,
methods of
analysis.
discusses the overall results, and revisits the research hypotheses of the current study.

Chapter 5 proposesand validates sets of techniquesfor facilitating successfulstrategic
project management,and revisits and challengesthe researchquestion of the current
study. Chapter 6 points out the conclusions of the present study and recommends
directions for further research.
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Chapter 2

LITERATURE
REVIEW

2.1 - Introduction
This chapter is a literature review, which is intended to support the formulation of the

researchquestionand the description of the hypothesesof the current study. A large part
of the chapter is dedicatedto a detailed description of the techniques for managing
projects. Along with this description, the elements involved in both stages of
management(evaluation and control) are fully reviewed. The chapteris also an attempt
to discuss recently developed techniques as facilitators for successful strategic project
management. The chapter ends by introducing the research question and hypotheses of
the current research project.

The chapter is divided into six sections. Section 2.2 presents an overview of
strategic project management. Section 2.3 presents the traditional and recently
developedtechniquesfor project management.Section 2.4 discussesrecently developed
techniques as facilitators for successful strategic project management. Section 2.5
2.6
Section
hypotheses
Finally,
the
the
presents
research question and
of
current study.
provides a summary and introduces the next chapter.
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2.2 - An Overview of Strategic Project Management

The aim of this section is to give an overview of strategicproject management,and the
into
divided
is
This
in
the
techniques
that management.
section
use of
contribution of
four sub-sections, which aim to (1) define the term "technique"; (2) give an overview of
project and project management; (3) discuss strategic project management and the
connection between strategic management, capital budgeting and project management;
and (4) point out the scholarly contribution to the use of techniques for strategic project
management, as presented in the following.
2.2.1 - Definition of Technique

According to Chapman (1997), technique is a generic term, and involves models and
methods. Techniques are applied by decision-makers in managing an individual project

or a portfolio of projects to help them "deal with the complexities of the project
(Dawson,
2000:
432).
process"
In this research project the term "technique" is defined under the organisational
knowledge framework. According to Cook and Brown (1999), knowledge must be used
to guide organisational activities and decision-making. Knowledge, defined by Roberts
(2000: 429) as "the application and productive use of information", is conventionally

understoodas explicit knowledge, which is rigorous, held in the individuals' minds, and
"acquired, modelled and expressedmost accurately in the most objective and explicit
terms possible" (Cook and Brown, op. cit.: 384). Implicit knowledge, alternatively, is
treated as informal, embryonic, obscure, hidden or even inaccessible for practical
purposes, which ideally should be made explicit (Roberts, op. cit. ).
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However, as Cook and Brown (1999) have observed,it is essentialto understand
four distinct and equally important forms of knowledge, which are crucial for an

organisationto solve complex problems and create new knowledge (Cross and Baird,
2000). They consist of (1) individual; (2) group; (3) explicit or codified; and (4) tacit or
local, as briefly discussed below.
According to Cross and Baird (2000), while individual
organisational memory, group knowledge "drives individual

knowledge impacts
performance during

interaction with others" (op. cit.: 70). Cook and Brown (1999) associate explicit
knowledge with "spelled out or formalized" knowledge (ibid.: 381), and tacit knowledge
with skills or `know-how'.

Roberts(2000), meanwhile, defines explicit knowledge as "recorded or transmitted
in the form of symbols (e.
form
drawings)
(e.
in
tangible
g.
a
g. writing or
or embodied

machineryor tools)" (ibid.: 431), which is easily transferredand disseminatedat low or
no marginal cost (ibid. ). Roberts (op. cit. ) defines tacit knowledge, as "acquired via the
informal take-up of learning behaviour and procedures" (ibid.: 431), whose transferral
is facilitated by mutual understanding and relationship of trust, developed by face-to-

face contact, and favoured by the social and cultural context (ibid.).
Individual, explicit knowledge is something that "an individual can know, learn
and expressexplicitly" (Cook and Brown, 1999: 391), and includes "concepts,rules and
equations, (... J that are typically known and used by individuals" (ibid.: 391). These
tools are valuabletechnologiesfor the transfer of explicit knowledge (Roberts,2000).
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There is another explicit form of knowledge that it is "used, expressed,or
transferred in a group" (Cook and Brown, 1999: 391). It includes reports, memos,
manuals and other documentsthat contain lessonsto be sharedby the membersof a
group (Cross and Baird, 2000), stories about how work is performed and stories of
success and failure, as well as metaphors and phrases that have a meaning within a
group (Cook and Brown, op. cit. ).
Individual, tacit knowledge is "(... ] possessed by individuals, such as a skill in
making use of concepts, rules or equations, [... ] or the proper use of a tool [... ]" (Cook
and Brown, 1999: 391). Tacit knowledge possessedby groups is the most difficult form
of knowledge to define. It is associated with organisational genre, i. e. organisational

common knowledgevis-a-vis the meaningof a specific term. As illustrated by Cook and
Brown (op. cit.), the term 'gathering' can be understoodby an organisationas "where
decisions are made", but by another company as "the condition to make political
moves".
Individual knowledge, however, is exposed to loss, as employees enter and exit the
workplace.

Organisations have been continuously

making

an effort

to support

organisationalmemory through structured learning processes.After action reviews are
an example of shifting from individual experienceto organisationalknowledge.Teams,
peer reviews and communities of practice (i. e. informal groups that exchange
systematically work-related

challenges) are examples of shifting

from personal

relationships to organisational `know-how' through collaboration, learning and
information

sharing. Databases and other technologies

(e.g. KnowledgeSpace,

PowerPacks) are examples of learning tools (Cross and Baird, 2000).
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According

to Roberts (2000),

explicit

knowledge
tacit
and

are mutually

complementary,and, as observed by Cook and Brown (1999), the former cannot be
convertedinto the latter and vice-versa.Explicit knowledge is not sufficient per se and
cannot substitute tacit knowledge. However, Cook and Brown (op. cit. ) have added that,
on the one hand, the assimilation of explicit knowledge can help appropriate and
disseminate tacit knowledge. On the other hand, explicit knowledge is successfully
transferred if it is tacitly understood and applied (Roberts, op. cit. ). Organisations, in an
attempt of minimising costs, are escalating their efforts to favour codified knowledge to
the detriment of the tacit knowledge dimension. As a result, although firms might be
prepared to react to market conditions, they might loose flexibility,

creativity,

innovation, richness, diversity and complexity. Codified knowledge must be used first

foremost
to create and diffuse novel knowledge, but also to increase the tacit
and
knowledgebase(ibid. ).
Nevertheless, part of what people know is not captured by the four forms of
knowledge discussed above, but by practice, `real work', or ways of knowing
the
social interaction between knowledge and the `real' world. Knowledge is not simply
something to be possessed,but to make action or practice possible. Knowledge must be
dynamically generated, transferred and used in organisations. For instance, to use a

technique sensibly it is necessaryto respect the constraints given by one's actions in
using it (Cook and Brown, 1999; Roberts, 2000).
The present work focuses on individual,

explicit

knowledge and its role in

supporting strategic project management. It is embodied in methods and models, and the
generic term technique is used throughout the thesis. This thesis does not concentrate,
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however, on the constraints to one's use of techniques, skills or 'know-how' (individual,

tacit knowledge), memos, reports (group, explicit knowledge), the transferral of
individual experienceto group knowledgevia peerreviews, communitiesof practiceand
information systems, as well as the actions of generating, transferring and using
knowledge via social interaction between knowledge and the `real' world.
2.2.2 - Overview of Project and Project Management

Having circumscribed the term "technique" through the distinction between individual,
group, explicit and tacit knowledge, the terms "project" and "project management" are
now thoroughly discussed. According to Dawson (2000), a project is seen as a unique
venture, or even a solution to a problem that aims to bring beneficial change to a firm. A
project consists of a number of stages through which it progresses until its completion.

A project is conductedat different managementlevels and it is composedof time, cost,
quality, scope and resources.Risk is inherent throughout all levels and elements of a
project, and it occurs within the project management process.
Project management "should be capable of improvement, it should be supported by
tools, it should be measurable, it should be repeatable" (Dawson, 2000: 433), and
consists of manageable interrelated activities (ibid. ). Pharro (2000) defines project

managementas the processby which projects are delivered. For Turner (2000a),project
managementstarts with the conception of a valuable vision. Such a vision is achieved
through a journey or mission, which follows a specific strategy.Interim milestonesare
then identified and a project's progress is monitored and controlled over time until its

completion.
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in
for
Pharro (2000) presents three methods
guiding project management available

(2)
Management");
Project
Guide
("A
to
the public domain. They include (1) BS6079
PRINCE2 ("Managing SuccessfulProjects"); and (3) ISO10006 Quality Management
("Guidelines to Quality in Project Management"), as discussed in the following.

The BS6079 is a corporateframework within which projects are managedto ensure
in
delivered
time,
deliveries
both
where corporate
that a project's
and
accurate
are
life
cycle,
framework
is
fully
This
assumes a complete project
management
reported.

The
limited
full
resources.
control and project sponsorswith
project managerswith
framework is adequate for large-scale engineering projects (ibid. ).

The PRINCE2, originally developed for the management of Information
Technology (IT) projects, provides a methodologysuitable for any project type and size,
and for different project managers' skill levels. It recognisesthe role of a project's
business
into
links
in
decision-making
a
a project
sponsorsand users the
process,and
life
stages
by
distinguishing
cycle
technical
and
management system
management,
(ibid. ).

The IS010006 provides a broad checklist, which focuses on the achievementof
In
the
for
elements
this
way,
the
required quality standards
project managementprocess.
of a project must be in line with the corporate managementsystemsand at a suitable
level of detail for the project under analysis. However, it does not differentiate simple
from complex projects. The three methods, nevertheless,tend to be product-driven and
).
(ibid.
none of them are prescriptive regarding project management techniques
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In the current work, project management is divided into two main stages,evaluation

involves
Evaluation
(1999b)
based
Amram
Kulatilaka's
taxonomy.
and control,
on
and
three phases,the design (i. e. drawing up a project after its inception), planning and
for
is
it
execution.
authorised
valuation of a project, which ends at the point where
Control comprises three phases, the management, review and redesign of a project
through to its completion.
Several authors in the project management field classify project management
Project
1996
"stages"
According
"processes"
to
the
in
to
according
or
various ways.
Management Institute (PMI) Guide to the Project Management Body of Knowledge,

"represent
"to
the
through
stagesrefer
states
which projects progress", and processes
2000:
(Dawson,
bring
series of actions that are performed to
about a project's result"
437). While stagesimply a time frame, processesmay occur simultaneouslythroughout
a project life cycle (ibid.). The following paragraphsdiscussthe diverse classifications
of project management given by the project management field and end up comparing
them to the taxonomy adopted by this research project, which is based on Amram and
Kulatilaka's (1999b) classification.

According to Ward and Chapman (1995b), project life cycle is often divided into
four stages:conceptualisation,planning, execution and termination. These stagesvary
level
definition,
"the
level
degree
the
of
to
according
of
of resources employed, the
conflict, the rate of expenditure, and so on" (ibid.: 145), and they are associatedwith
different levels of risk exposure. Ward and Chapman (op. cit. ) suggest an eight-stage
(6)
(5)
life
(1)
(2)
design;
(4)
(3)
control;
project
cycle:
concept;
allocation;
plan;
deliver; (7) review; and (8) support. The concept stage refers to the innovation process,
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identifies the deliverables to be produced and the results obtained from them, as well as

form
to
design
The
a project's
gives
stage
crystallising mutually acceptedobjectives.
deliverables, develops performancecriteria, and refines the objectives. The plan stage
develops a base plan, targets and milestones in terms of costs and time. The allocation

identification
including
the
of suitable
to
the
stage refers
project organisation,
is
taking
The
distribution
between
about
them.
stage
the
tasks
control
participants and
of
action driven by design changes, adjustments to plan, costs and payments, and revised
plans. The deliver stage comprises commissioning and delivery, and refers to actual
delivered
the
The
performance measurement.
review stage encompasses auditing
basic
involves
the
learning
from
lessons.
The
support stage
products and
past

maintenanceand liability perceptionof the project completion.
Murray-Webster and Thiry (2000) proposefour stagesfor project management:(1)
definition; (2) planning; (3) implementation; and (4) appraisal. The definition stage
the
loop,
learning
of
sense
the
the
make
actors
where
represents
sensemaking step of
required response to a pressure to change. The planning stage consists of strategy

involves
the review,
The
implementation
stage
planning and project selection.
the
The
assesses
stage
appraisal
alignment, approval process, and change management.

benefits and the feedback of the lessons learned into the organisation. The use of
is
it
by
Murray-Webster
is
Thiry
(op.
)
more
as
appraisal
and
somewhat problematic,
cit.

is
during
the control stage also
commonly used as part of evaluation, although appraisal
legitimate.
Turner (2000b) identifies four stages of project management: (1) proposal, initiation
implementation
(3)
feasibility;
and
(2)
definition,
and
appraisal and strategic planning;
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handover.
The
(4)
finalisation
testing,
control; and
commissioning and
and close-out,

first stagerefers to describing and providing a value to a vision, as well as identifying
severaljourneys to achievesuch a vision. The secondrefers to designinga strategicplan
for a project, identifying its milestones and specifying its value. The third refers to
monitoring a project's progress and checking whether its performance is deriving from
plan. The fourth refers to testing a project's against its requirements in order to ensure
that its benefits were obtained. Lessons learned are also captured as an input for later
projects.
Dawson (2000) identifies six project management process groups. They include (1)

definition; (2) planning; (3) initiation; (4) control; (5) organisational;and (6) closure.
The definition processes seek to "explore the feasibility of a project, identify a problem
to be solved, define a project in terms of goals and objectives, submit a project proposal

and obtain a project go-ahead" (ibid.: 438). The planning processesare used to
"prepare workable plans and identify how the project will fulfil these business needs"
(ibid.: 438). They broadly involve the estimation and scheduling work of resources and
budgeting, as well as planning cash flows and defining standards to be maintained. In
the planning processes, techniques such as Gantt charts, activity networks, work

breakdown, work breakdown structures, organisational charts, responsibility matrices
are actively used.
The initiation processes,as addedby Dawson (2000), are related to a project's setup and start-up. The control processes monitor time, cost, quality and scope as the
project progresses according to a project's plans, as well as identifying variances, taking
corrective actions when necessary and, as observed by Lock (2000b), identifying current

IS

problems and foreseeing and preventing potential risks. Organisational processes pay

attention to co-ordinate and organiseresourcesin order to get the work done. Finally,
closureprocessesare relatedto completion activities.
Finally, project management can be understood as project risk management, as the
latter is an integral part of the former. Chapman (1997) proposes a Project Risk Analysis
and Management (PRAM) process, a formal risk management process applied to all
stages in the project life cycle, in line with the Association for Project Management. The
PRAM process is analogous to the UK Ministry of Defence approach, developed in
1991, and to the Synergistic Contingency Evaluation and Response Technique (SCERT)

approach,developedby Chapman(1979).
Chapman (1997) developed a nine-stage PRAM process, which includes (1) define;
(2) focus; (3) identify; (4) structure; (5) ownership; (6) estimate; (7) evaluate; (8) plan;
and (9) manage. The define stage refers to a transparent understanding of relevant
aspects of a project by consolidating information. The focus stage refers to a transparent
understanding of relevant aspects of the risk management process in order to provide
both strategic and operational plans. The identify stage refers to identifying relevant risk
sources, as well as classifying opportunities and threats. The structure stage refers to an

understandingof simplifying assumptionsabout relationships between risk, responses
and base plan activities. The ownership stage refers to an efficient and effective

definition of ownership and management allocations. The estimate stage refers to
identifying areas of significant uncertainties and potential significant uncertainties, as
well as estimating their likelihood and impact in numerical terms. The evaluate stage
synthesises and evaluates the results by ranking risks and comparing base and
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contingency plans, as well as identifying possible difficulties and providing revised

plans. The plan stage designs a risk managementplan ready for implementation. The
manage stage monitors and controls progress, and develops plans for immediate
implementation (ibid. ).

Table 2.1 is an attempt to compare the different classifications of the stages (or
phases) of project management. These classifications appear to match with the
classification adopted by the current thesis, in line with Amram and Kulatilaka's
(1999b) taxonomy.

TABLE 2.1

Amram and
Kulatilaka
(1999b)
Design

PROJECT MANAGEMENT
-

Ward and
Chapman
1995b
Concept
Design

MurrayWebster and
Thiry (2000)
Definition

PHASES ACCORDING

Turner (2000b)

Proposal
Initiation
Feasibility

TO DIFFERENT SOURCES

Dawson (2000)

Definition
Initiation

Chapman
(1997)
Define
Focus
Identify

Structure
Planning

Plan
Allocation

Valuation

Planning

Definition
Strategic Planninq
Appraisal

Planning

Management

Control

Implementation

Review

Deliver
Review

Implementation
Appraisal

Implementation
Control

Redesign

Support

Definition

Finalisation/Close-

Planning

Control
Or anisational
Control

Plan
Ownership
Estimate
Evaluate
Manage
Manage

Closure

out Testing/

Commissioning/
Handover

Having acclaimed the two management stages (evaluation and control), and their

six phases(design,planning, valuation, management,review and redesign),Amram and
Kulatilaka (1999b) argue that managers often recognise evaluation and control as
discrete, detached stages, and therefore the control stage is considered to be a natural
consequence of the evaluation

stage. Projects are often optimistically

planned
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(Kahneman and Lovallo,

1993), rarely go according to plan (Clarke, 1999), and

managers who assessa project are generally different from those who execute it
(Amram and Kulatilaka, op. cit.). However, Simons (1995) observesthat evaluationand
control are not sequential, but interconnected processes, and control, as Pharro (2000)
states, can be carried out from a project's outset.
2.2.3 - Strategic Project Management:

The Connection between Strategic Management,

Capital Budgeting and Project Management

Having discussed such issues as "project" and "project management", it is time to
discuss strategic project management as resulting from the connection between strategic

management,capital budgeting and project management.Prior to that, the relationship
betweentraditional project managementand strategicprojectsis presented,as follows.
Traditional

project managers pay attention to such criteria

performance objectives and functionality

as time, cost,

(Murray-Webster and Thiry, 2000; Turner,

2000b), and develop planning and control systems to manage these criteria (Turner,
2000a). Kasanen and Trigeorgis (1993) argue that the traditional engineering perspective
on project management is related to the operational domain. Traditional

project

management is usually associated with disciplines such as capital budgeting and
financial performance monitoring. It is attached to assessing a project's accounting and

short-term financial outcomes,and is inclined to maintain the expectedvalues, to react
to eventual negative variancesin costs, and tends to overemphasisethe shareholders'
interests. The management of everyday (operational) projects can be satisfactorily
conducted under the traditional project management approach.
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Nevertheless, according to Kaplan and Norton (1992) and Partington (2000), the

businessworld has become a highly changeable,uncertain and complex environment.
Major changes,as Oyon and Mooraj (1999) observe,have occurred as a result of the
overturn of industrialised economies, the advent of privatisation programmes and
deregulation trends, as well as the reinforcement of shareholder power and the outburst
of new information technologies.
In such a climate, strategic projects are essential, unique, novel and transient longterm investments if a firm wants to achieve, sustain and renew its long-term objectives
and prosperity, as claimed by Schoemaker (1992), Faulkner (1996), Andrews (1997),
Foss (1997b), Bowman and Moskowitz (1998) and Turner (2000b). As Schoemaker (op.
cit.: 80) observes, "[strategic projects] are the vehicles through which a sound vision
gets implemented and realized", and project management is "a process of converting

vision into reality" (Turner, op. cit.: 69).
Buckley (1998) develops this view by stating that strategic projects represent the
core of corporate growth, change and wealth creation. They are major investments, often
involving high uncertainty, and they comprise intangible benefits and promise attractive
long-term financial outcomes. Strategic projects also motivate the creation, acquisition

and development of competencies(Foss, 1997a), and comprise a collection of diverse
options (Amram and Kulatilaka, 1999b).

On the one hand, as Ward and Grundy (1996) observe, uncertainty,
interdependencies and intangibles (e.g. quality rate, customer satisfaction, market share,
employees' relations and innovation), which are relevant business concerns to be
accounted for in managing strategic projects, cloud the decision-making process. On the
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other hand, some summary measures, which are mastered regularly in the operational

domain, do not capture the role of uncertainty, and the value of interdependenciesand
intangibles in managing strategic projects. First, managerswish to remove uncertainty
from future outcomes, instead of coping with it and being adaptive while making
decisions (Dyson and Foster, 1983). Second, managers often do not clearly realise the
collection of interdependent options embedded in strategic projects, as these options
may carry intangible values (Barwise et al., 1989). Third, managers tend to focus on
improving

the efficiency of tangible assets because these assets are more easily

measured (Bontis et al., 1999). As a consequence, managers can make damaging
decisions for long-term corporate survival.

Good project management addresses

uncertainty (Hertz, 1964; Hertz and Thomas, 1983; Dixit and Pindyck, 1994; Chapman
and Howden, 1997), interdependencies (Dyson and Berry, 1998) and hard-to-quantify

costs and benefits (Barwise et al., op. cit. ).
The management of strategic projects can draw on the traditional

project

management approach, but might add strategic dimensions into the analysis, which
refine a project's value and introduce new ways of working in organisations via a
culture of programme of projects. However, financial and strategic dimensions have
experienced theoretical friction.

The remaining part of this section discusses the

intersection between such disciplines as strategic management,capital budgeting and
project management.
Historically, strategic management and capital budgeting are parent disciplines that
seem to exist, as Ward and Grundy (1996) state, in a `schizophrenic' tension or even in
straight opposition. According

to Andrews (1997), the former addresses strategy
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formulation,

and discusses such issues as corporate and business strategies, and

corporate mission, goals, policies, resources,strengths,weaknesses,opportunities and
threats. For Brealey and Myers (1996), the latter discusses the role of financial
techniques in appraising a project's financial result.
According to Kester (1984), Bunn and Salo (1993) and Amram and Kulatilaka
(1999a), strategic management follows

a `soft' or `qualitative'

approach, using

judgement, intuition, subjective analysis and undisciplined thinking in the decisionmaking process. Conversely, capital budgeting follows

a `hard' or `quantitative'

approach, using objective analysis, techniques and disciplined thinking in measuring
results. Capital budgeting techniques are ways of justifying an investment decision, but
they are part of a wider decision-making process (Lock, 2000e).
Barwise et al. (1989) and Ward and Grundy (1996) develop this view by stating that
while capital budgeting considers the strategic dimensions as informal and subjective,
strategic management considers the financial

dimension

as formal,

pragmatic,

mechanistic, short-sighted and not taking into account intangibles encompassed in the
decision-making process. According to Dyson and Foster (1983), the broad corporate
aspects of strategic management conflict with the narrow orientation of corporate

finance. For Ward and Grundy (op. cit. ), while strategic managementis continuously
enclosing an enlarging range of dimensions, corporate finance keeps strictly attached to

a rationalistic standpoint.
Schoemaker (1992) adds that while strategic management is grounded on visioning
and idealisation, corporate finance is based on reality and execution. However, as Ward
and Grundy (1996) state, these disciplines might be mutually supportive. Strategic

24

vision helps to highlight numbers and numbers give more accuracy to strategic vision.

Barwise et al. (1989) add that finance provides a common languageand framework.
According to Partington (2000), strategic management and modern forms of project
management are directly associated, and have been developed in parallel. These modern
forms of project management have developed from traditional origins back to large
engineering projects in the post-WWII era, through systems development projects to the
implementation of organisational change.
Partington (2000) claims that a firm needs to undertake internal programmes of
change in order to achieve its business objectives. These programmes, in turn, can be

broken into discrete, interrelated projects. The project managementapproach can be
employed to the implementation of strategic change. There is, therefore, a
correspondencebetween strategyplanning and implementation, and simple, structured,
well-communicated and realistic programmes of projects. This match arises from the
connection of the current needs of strategic management with the principles of project
management.
Murray-Webster and Thiry (2000) develop this view by extending the term "project
management" to "programme

is
the coProgramme
management
management".

ordinated management of a portfolio of projects in order to implement change
effectively and achieve the benefits of strategic importance. Programmemanagement
broadly bridges the gap between strategy and projects, by ensuring that strategicneeds
are effectively

implemented

key
delivered,
benefits
translating
and planned
are

performance indicators into clear, quantifiable goals, as well as making the most
deliverables
At
a
project,
effective use of resources.
each review/approval stage of
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against business objectives are reassessedthrough a learning process. For simplification,

programme managementand project managementare treated similarly in this research
project, labelled as project management.
Strategic management, as observed by Partington (2000), can profit from project
management principles. First, effective strategy implementation can be associated with a
series of flexible, integrated programmes of change. Second, strategy implementation
can be related to "non-routine tasks as project work in temporary team-based structures
each with a designated leader" (ibid.: 37). Third, strategies can be founded on cooperation

and

alliances.

Finally,

the

acquisition,

development,

accumulation,

exploitation and diffusion of knowledge impact the implementation of organisational

change.
Schoemaker (1992), Andrews (1997) and Bowman and Moskowitz (1998) reinforce
the linkage between strategic management and project management. According to these
authors, corporate mission and goals represent a way of explaining a firm's strategic
vision in order to allow it to explore and exploit strategic opportunities. Corporate
mission and goals allow a firm to build certain desired competencies in order to

transform strategicvision into a specific investmentprogramme.
An investment programme is basically a combination of platform and supporting

investments. Platform investments are those investments that support other corporate
projects, and permeatethe organisation in order to allow a firm for acquire, co-opt or
develop strategic competencies. Supporting investments, namely training and the
redesign of corporate routines, are in charge of sustaining and renewing such
competencies (Amram and Kulatilaka, 1999b).
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Summarising the above discussion, strategic project management can be seen as the

result of the mutual relationship between such disciplines as strategic management,
capital budgeting and project management.Strategicmanagementfocuseson visioning,
idealisation and strategy formulation. Capital budgeting concentrates upon realisation
and execution, through the use of techniques for a project's appraisal and the
measurement of its results in financial terms. While strategic vision helps to highlight
numbers, numbers give more accuracy to strategic vision. Finally, project management
links the management of a programme of projects and the implementation of corporate
change. Project management ensures that strategic needs are effectively implemented
and planned benefits are delivered, translating key performance indicators into clear,

quantifiable goals, as well as making the most effective use of resources.Corporate
mission and goals allow a firm to build certain desired competencies in order to

transform strategicvision into a programmeof projects.
2.2.4 - Scholarly Contribution

to the Use of Techniques for Strategic Project Management

As previously discussed, strategic project management lies at the crossroads of strategic
management, capital budgeting and project management. A question then arises: what
has been the theoretical contribution to the use of techniques for the management of

strategicprojects?
The evaluation of strategic projects is a controversial topic in the literature.
Although some theorists aspire to valuing strategic projects, some resist this. Several
authors suggest distinct ways of evaluating strategic projects, as seen in the following
paragraphs.
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Barwise et al. (1989) suggest building two scenarios ('with'

or `without' the

project), and appraising the differential cash flows, taking into account market trends,
comparativeadvantages,competitive reactionsand the impact of internal changes.They
highlight such issues as the determination of a strategic project's economic life and
salvage value, and the division of a strategic project into a set of independent subprojects.
Smit and Ankun (1993) recommend integrating option pricing theory with game
theory to help capture the role of competition, which includes a firm's market share and
position in the industry, and competitor activity. Dixit and Pindyck (1994) suggest
estimating a project's value, which is not directly observable in the financial market,
through observable proxies. These authors also propose using dynamic programming, in

which risk-adjusted discount rates are arbitrarily determinedby making restrictions on
the investors' (or managers')utility functions. Kasanen(1994) proposesusing a market
utility function, which incorporates simultaneously financial market (e.g. oil price) and
technical (e.g. geological) uncertainties.
Smith and Nau (1995) argue in favour of merging option pricing theory and
decision analysis by dividing the analysis into two steps. In the first step, the option

pricing theory captures the financial market risk hedged by trading securities. In the
second step, a utility function captures technical uncertainty, by assessing managerial

risk preferences,and then assignsa risk premium to the financial market risk obtainedin
the first step. Smith and Nau (op. cit. ) also suggest combining decision-tree analysis
with utility function. While the former includes the financial market opportunities, the
latter captures the time and risk preferences.
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Ward and Chapman (1996) combine scenario analysis, forecasting and a probability

tree model (semi-Markov process)to identify the cost of inflexibility for scaling up units
of power generation in the medium-term planning. Chapman and Howden (1997)
propose a parametric and probabilistic analysis process to evaluate large-scale public
projects that comprise both considerable time horizons and uncertainty. The analysis
process is divided into two phases. The first phase is a parametric discounting approach,
used in various forms, such as NPV, IRR and payback period, and sensitivity analysis.
The second is a probabilistic approach, which involves risk analysis, decision-tree
analysis/Markov process, and scenario analysis.
Chapman et al. (2000) propose a simple, applied model to assesscost uncertainty
and the probability of winning a bid, assuming a bid as a one-stage project. At first, the

model forecasts cost components options and uses a parametric analysis to treat
uncertainty of maximum values of cost component options through different scenarios.
Risk analysis is then applied to combine cost component options. The estimation of the
bid
The
bid
is
from
optimum
probability of winning a
made explicit
expert perceptions.
issues.
is
is
by
qualitative
price
obtained, which
complemented
non-easily modelled
Price refinement is obtained from higher order process optimisation and sensitivity

analysis.Finally, feedback from successfulbids adjustsand validates the assessmentof
future bids.
Some authors propose combining quantitative and qualitative appraisals. Kester
(1984,1993)

refers to strategic capital budgeting as an adequate tool for evaluating

strategic projects,

which

combines

a quantitative

framework

with

managerial

judgement. Ward and Grundy (1996) suggest combining prospective vision with a
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detailed financial quantification of a strategic project's value. Slater et al. (1998),
meanwhile, seek to combine quantitative and qualitative assessmentsas an improvement
over the strict reliance on financial metrics.
Some authors, however, find it impractical to value strategic projects objectively.
Kester (1993) and Slater et al. (1998) stress, for instance, that strategic projects are
imperfectly traded long-term investments. First, agreements usually involve significant
costs, namely legal expenses and monitoring costs. Second, a strategic project's options
usually interact with other assets and are dependent on the experience of the firm that
possesses it. Strategic projects, therefore, have different values to different firms
(Kester, op. cit. ) and promise biased outcomes (Buckley, 1998). For Barwise et al.
(1989), strategic projects are vague, depend on a managerial vision of what might

happen,and the value of their embeddedoptions is impossible to estimatein practical
terms.

Control of strategic projects is not as thoroughly covered by the literature as the
evaluation of strategic projects. Insufficient theoretical attention has been paid to project
control despite its undeniable importance (Kaplan and Norton, 1992; Kasanen and

Trigeorgis, 1993).Furthermore,the core of theoreticalwork in the use of techniquesfor
facilitating project control has focused on the achievementof targets,at the expenseof
addressingelements involved in the project control process,namely internal business
scanning (corporate alignment), and external environment scanning (financial market,
product, market, economic, environmental (green) and political).

These issues are

covered by such authors as Dixit and Pindyck (1994), Nanda (1996), Foss (1997a),
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McGrath (1997,1999), Dyson and Berry (1998), Grant (1998), Brewer et al. (1999) and
Amram and Kulatilaka (1999b).
Control systems were developed in the early 1950s for military reasons as a direct

responseto the Cold War. Traditional control systemstend to focus on a project's shortterm financial results (Ashford et al., 1990; Kaplan and Norton, 1992) and to improve
the efficiency of tangible assets (Bontis et al., 1999). According to Dyson and Berry
(1998), these procedures are tactical, reactive and passive `constraining mechanisms',
and, as observed by Kaplan and Norton (op. cit. ), they overlook the concept of control
and impel a control bias.
On the one hand, as noted by Ashford et al. (1990), the effect of using traditional

control systemscan be disastrousfor an organisation's performance. "The problem of
commitment to long-term projects emphasizes the need to use many performance
measures, which should be more in accord with the long-term goals of the firm"

(ibid.:

251). On the other hand, although traditional control systems should be responsible for
action and execution, as Oyon and Mooraj (1999) observe, they are usually `paralysis
mechanisms' that focus systematically on measuring performance and, as a result, tend
to prevent change and improvement. According to Brewer et. al (1999), these systems

considersthe risk of novelty to exceedthe desiredlevel of future performance.
Nevertheless,according to Foss (1997b), traditional control systemscan be useful
instruments for a firm, as it will benefit from experiential learning if, as observed by
McGrath (1999), deviations from plan would not be simply considered as managerial
mistakes. As a result, firms become flexible and adaptive entities in the advent of
adverse circumstances (Foss, op. cit. ).
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A realm of techniqueshasbeendevelopedto overcomethe limitations of traditional
control systems. In the late 1980s the focus was on measuring a firm's long-term
financial performance (Stewart, 1994). In the mid 1990s several companies attempted to
measure their superior strategic performance (Bontis et al., 1999) through a balanced set
of measures (Kaplan and Norton, 1992). "The financial measurement needs to be at the
end of the measurement process as a system of checks and balances, rather than at the
beginning of the measurement process as the primary means of assessingperformance"
(Brewer et al., 1999: 10). Financial results are a consequence of strategic initiatives, and
not in themselves the driving force for superior performance (Mooraj et at., 1999). In

the late 1990s the emphasis in measuring a firm's superior performance shifted to
seeking a firm's superior aspiration through the control of intangible assets(Bontis et
al., op. cit.). Major scholarly attention, however, has focused attention on the corporate
level insteadof the project level.
Murray-Webster and Thiry (2000) propose a pool of techniques for managing
programmes of projects. They recommend the use of a technique called Business
Excellence Model, which may be combined with the Balanced Scorecard, a technique

its
introducedby Kaplan and Norton (1992) to "conduct self-assessment
of all aspectsof
[organisational]

operations from

leadership and strategy formulation,

through

in
is
business
to
measured
managementof
results
people, customers and partners
financial and non-financial terms" (ibid.: 58).
The current chapter is not simply organised in chronological terms. It is also
composed in themes, as this is a multidisciplinary

by
The
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topic.
chapter
research

stressing the traditional and recently developed techniques for managing projects. Along
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thoroughly outlined. Finally, the application of recently developed techniques as
facilitators for successfulstrategicproject managementis indicated.
2.3 - Techniques for Managing Projects

This sectionaims to explore a range of techniquesavailable for project management,as
well as pointing out the elements involved in this. However, some important issues must
be outlined prior to the description of these techniques. First, some concepts regarding
the evaluation of projects are discussed. These include (1) long- and short-term
summary measures; (2) market and accounting approaches; (3) corporate and

shareholder'svalue; (4) rational and behavioural approaches;and (5) individual and
portfolio evaluation.
According to Dyson and Berry (1998), a project is a streamof cash flows, usually
with an initial outflow followed by a series of inflows, where the latter is considered
more uncertain. "The end product of a financial

is
a meaningful summary
appraisal

measure of this stream of financial costs and benefits" (ibid.: 270).
As Dyson and Berry (1998) have observed, it is necessary to distinguish the market
approach from the accounting approach. As Stewart (1994) states, the former refers to

annual cash flows, and the latter to accounting profits. The market approach and the
accountingapproachare often associatedwith, respectively,the long-term and the shortterm (Dyson and Berry, op. cit.). The accountingapproachis considered`myopic' (ibid.)
financial
inappropriate
the
and accounting-based measures give an equivocal,
view of
attractiveness of an investment opportunity (Ward and Grundy, 1996).
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There are two conflicting

standpoints for evaluating a project, namely the

managerialand shareholder'sperspectives.According to Dyson and Berry (1998), while
managersare concernedwith a project's total risk and conform to a strategyof satisfying
its corporate value, shareholders, rather, pay attention to part of a project's risk, i. e. the

financial market risk, and conform to a strategyof maximising its market value.
Shareholder's value, as observed by Turner (2000c: 217), seeks to increase "the
value of shares to holders of equity in the company", and, although being it pre-eminent
(Dyson and Berry, 1998), it is often considered a sufficient and superior way of
appraisal addressed by financial techniques (Ward and Grundy, 1996). However, the
shareholder's perspective does not capture all aspects of a strategic initiative in financial

terms (Dyson and Berry, op. cit.).
There is a divergence between a shareholder's value and corporate value. A
shareholder's value reflects the financial value perceived by the capital market, and
drives managers to at least satisfy the returns on the capital market, being based on
information

accessible to investors. However, shareholder's value over-emphasises

external constraints and managers perceive them as a harmful imposition. Corporate

value is defined as the presentvalue of expectedreturns from the associationof present
businessstrategiesand future investment programmes,basedon information accessible
to management. Managers have better information about future cash flows than
shareholders(Ward and Grundy, 1996).
As Ward and Grundy (1996) and Buckley (1998) note, Simon in 1957 and Mason in

1958 discussedthe conflict betweenrational and behavioural approaches.Organisations
might satisfy a balanced group of actors, namely employees, customers, suppliers, rather
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than merely focusing on the shareholder's perspective. Different actors view a project in

different ways (Barwise et al., 1989) and searchfor different outcomes(Galliers, 1991).
Nevertheless, responsibilities and self-interests influence a manager's perception of a
project. Buckley (1998: 17) observes that the danger lies in "managers serving their
own ends rather than those of the shareholders ". For that reason, Ward and Grundy
(1996) state that corporate value must not neglect managerial information, but must
mirror shareholders' expectations and aspirations. In summary, a project must contribute
value to the sponsoring organisation (Turner, 2000c).
According to Dyson and Berry (1998), capital budgeting techniques usually assume

that a project can be evaluatedin an isolated context. However, isolating a project may
not display all the potentialities of a project's value. This researchalso discussesthe
evaluationof a project within a portfolio context.
Finally, some important issues regarding the control of projects must be also
highlighted prior to the description of the techniques. They include (1) the friction
between short- and long-term control targets; (2) the conflict of interest between
managers and shareholders; and (3) the conflict of interest between a firm and its
employees.

Traditional project control, as Simons (1995) observes, is associated with
diagnosticcontrol by measuringperiodically and systematicallyprogressagainstplan. A
diagnostic control system generally monitors whether short-term control targets are
achieved as intended, measures deviations from the optimal path, and implements
immediate corrective action.
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As Ashford et al. (1990) observe, the managerial focus on short-term targets results

from the period of time managersspendin their positions, but it is incompatible with a
project's economic life. Managersdo not want someoneelse to take advantageof the
long-term benefits generated by their projects. However, as Ward and Grundy (1996)
full
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Beyond the conflict between short- and long-term targets,Elrod and Moss (1994)
state that according to the agency theory, shareholders are by nature profit maximisers,
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relevant to point out the way techniques are understood in the current study. First,
techniquesdiffer from information systemsor commercially available softwaretools, as
well as documents, guidelines or communication tools such as reports, meetings, peer
reviews and electronic mails. Second, this research focuses attention on the critical
description of the techniques rather than on the constraints to one's actions, or on the
managerial sanction, in using them. Third, techniques discussed here are those used after
the inception of a strategic project. Therefore, those techniques associated with the
process of conceiving a strategic project did not take part in the present study. Fourth,
techniques can be used for both evaluating and controlling projects. However, some of

them are more frequently applied either in the evaluation stageor in the control stage.
Fifth, techniques are described separately instead of in the context of the project
managementapproachthat considers a diverse range of techniques associatedwith a
broaderprocess.Sixth, techniquesfollow, to some extent, different, but complementary
directions. Seventh, techniques are financial (output) oriented or strategic (process)
oriented. Eighth, they address both accounting and market measures. Ninth, they address
both shareholders' value and corporate value. Tenth, techniques address a project in
both individual and portfolio contexts. Eleventh, some techniques, which are used first

and foremost for measuring and controlling businessperformance,are extendedto the
project level. Finally, techniques are divided into traditional and recently developed
techniques.This classification does not imply any negative connotation. It is simply
associatedwith the degreeof managerialfamiliarity with, and use of, techniques.
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2.3.1 - Traditional

Techniques

This section presents the traditional techniques for managing projects. They include
summary measures, sensitivity analysis, techniques that incorporate uncertainty and
techniques that deal with some degree of mathematical complexity, as seen in the
following sections.
2.3.1.1 - Summary Measures and Sensitivity Analysis

According to Dyson and Berry (1998), it is indispensable to account for two important
primary dimensions in project evaluation: the "time value of money" and the role of
uncertainty. Managers, as observed by Brewer et al. (1999), are aware of these two
dimensions. Nevertheless, they assume that the future is uncertain and it is preferable to
be rewarded now rather than afterwards. Managers tend to recognise right away, at least

partially, a project's outlays. However, they do not often recognise the benefits until
their realisation.While somesummarymeasuresaddressthe time value of money, some
techniques address uncertainty.

Summary measures include accounting and financial measures, with which
managersare, as observedby Barwise et al. (1989) and Buckley and Tse (1996), usually
familiar. According to Dyson and Berry (1998), accounting summary measures are

basedon one-yearprofits and historic values, and ignore the time value of money and
the market (replacement)value. Net income, as observedby Black (1997), is a term used
for the surplus of money over the costs (negative or positive) accrued during a particular
period (usually one-year) from any source (e.g. sales, rentals, investments, gifts, etc).
ROI refers to the net profit after taxes-to-investment ratio, and, as Stewart (1994) has
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added, is often used for assessing corporate financial capability. ROI is also applied as a

Value
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Added").

The project's payback period' is the number of years required to return a project's
initial investment. A project is accepted if the payback period is inferior to a specified
threshold value (Brealey and Myers, 1996). For Lock (2000e), the payback period is also
known as breakeven analysis, i. e. "a simple process of discovering how long it is

inflows
before
to
take,
the
generated
expected
cash
under a given set of circumstances,
by the project reach and start to exceed the total expenditure" (ibid.: 513).
However, the payback period presents some weaknesses. First, it only accounts for
by
(time
long-term
timescale
to
the
a project's
advantages given
maturity), and neglects

investment
most
opportunities.For that reason,although managersuse to pay excessive
attention to timescale, they consider the payback period to be a `myopic' measure,an
`unsophisticated' technique, a mere rule of thumb, or even a restriction. Second, the
payback period often ignores the time value of money by not applying a discounting
procedure. Finally, the threshold value must be correctly specified so as not to constrain
a project's selection (Van Home, 1992; Weston and Copeland, 1992; Brealey and

Myers, 1996;Buckley, 1998; Dyson and Berry, 1998;Turner, 2000b).
The discountedcash flow (DCF) procedureis supportedby sound rationale, and is
widely acceptedby managers,as observedby Slater et al. (1998). The DCF procedure

I The discounted payback
period is a variant of the payback period that considers the time value of
money.
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usually accountsfor a project's durability, as it considersboth the size and timing of the
expectedcashflows during a project's economiclife.
According to Van Home (1992), Weston and Copeland (1992), Brealey and Myers

(1996), Buckley (1998), Dyson and Berry (1998) and Lock (2000e),a project's NPV is
defined as the sum of its discounted cash flows. A project is accepted if the NPV is
positive, as it adds to shareholder's wealth. Nevertheless, as observed by Turner
(2000c), the NPV is not definitely correlated to shareholders wealth creation.
Many financial theorists consider the NPV to be a sufficient and complete longterm measure (Brealey and Myers, 1996). It also allows the comparison and selection of
two or more strategies for the same project (Lock, 2000e). However, the NPV presents

Myers,
(Brealey
based
First,
it
is
op.
and
someweaknesses.
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insufficient
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Second,
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Third,
(ibid.
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cit.
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in accountingfor the flexibility of most investment decisions(Buckley, 1998).Fourth, it
does not estimate accurately those decisions that involve high initial

uncertainty

(Bowman, and Moskowitz, 1998). Finally, the application of NPV is independent from
the financial ratios of the organisation, and it is in support of parts of the business with
high indirect costs and low direct costs (Turner, 2000c).

IRR, as Van Home (1992), Weston and Copeland (1992), Brealey and Myers
(1996), and Dyson and Berry (1998) observe,is the rate of return that results in a null
NPV. A project is accepted if the IRR exceeds the discount rate. However, a project's
discount rate must be correctly chosen (Lock, 2000e), as it may capture the risk of the
project (Brealey and Myers, op. cit. ).
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IRR also has certain pitfalls, as observedby Brealey and Myers (1996). First, a
project's IRR assumesthat the project reinvests at the IRR instead of at the cost of
Third,
IRRs2.
Second,
IRR
be
in
the
difficult
the
to
capital.
case of multiple
can
compute
IRR decision rule is mutable. For debt-financed projects', the IRR decision rule is
inverted: a project is accepted if the discount rate exceeds the IRR. Fourth, while
individual NPVs can be summated4, IRRs cannot. Finally, in the case of mutually
exclusive projects, those ranked by the IRR do not necessarily maximise the

shareholders'wealth.
The payback period and IRR are very popular measures among practitioners. First,

according to Ashford et al. (1990), practitioners consider somewhat surprisingly the
payback period as a `serious' measurefor financial assessment.The reasonsinclude
"[its] simplicity, and robustnessfor making judgements on possibly optimistic costings

and uneasily quantified businessrisks" (ibid.: 246). Finally, as observedby Chapmanet
al. (1987) and Costa Jr. et al. (1994), managers are more familiar with (and may prefer)
rates than amounts of money.
According to Buckley and Tse (1996) and Slater et al. (1998), in the case of realdeterministic,
in
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important
to
world problems, managers
not want
ground

projected measures. As a result, managers use to combine these measures with
(1995),
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analysis,as pointed out
the change in one variable at a time, with all other variables being kept constant.

2 According to the Descartes rule, if the
sign of the cash flows changes over time there is more than one
single IRR. IRRs are the positive, real roots of the nth-level equation.
3 Debt-financed projects comprise an inflow followed by
outflows, opposite to equity-financed projects that
comprise an outflow followed by inflows.
4 NPV follows the
principle of addition.
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However, as Lock (2000e) notes, sensitivity analysis does not addressuncertainty; it
identifies the most risk-sensitive variables, providing managerswith answersto a wide
range of `what-if questions.
Cost-benefit analysis, as Black (1997) claims, is a measure that usually compares
intangible costs with benefits through monetary values. Cost-benefit analysis is
traditionally applied to an appraising of the social, environmental or political impacts of
projects involving

externalities, namely infrastructure and environmental projects.

However, as observed by Black (op. cit.: 94), "because non-marketed costs and benefits
be
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difficult
to
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are
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results of cost-benefit analysis can
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Organisationshave recently becomeincreasingly awareof a project's social impact
have
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also become aware of a project's environmental impact upon the planet's welfare.
According to Dixit

and Pindyck (1994), although environmental policies seek to

mitigate ecological damage, they concurrently impose sunk costs upon society.
Political impact has gradually become an important issue in project management.

Taking proactive managerialactions towards key stakeholders,namely the government
(Faulkner, 1996), an organisation might affect the `structure of payoffs' (McGrath,
1999).The structureof payoffs, as statedby Baumol, in 1993,"indicate the rewards and
sanctions society offers for various kinds of economic activity" (ibid.: 24).
A firm's requirement to raise external funding brings to light another financial
measure. According to Brealey and Myers (1996), leveraged NPV is the combination of
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the equity-financed NPV and debt-financed NPV. On the one hand, traditionalists
hand,
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Modigliani and Miller (1958) propose that a firm's capital structure does not affect its
market value. However, as debt increases the rate of return on investment, it also
increases a firm's perceived risk (Brealey and Myers, 1996).
According to Bontis et al. (1999), Hermann pioneered, in the 1960s, the debate
between accountants and human resource theorists regarding the valuation of human
capital. Human Resource Accounting (HRA) models aim only to measure the value of
people in financial terms, and are usually developed in service organisations where

humancapital embracesa significant proportion of the organisationalvalue.
HRA models present some problems. First, it is difficult to anticipate a company's

growth, tenure per employee,turnover and salary increases.Second,HRA models suffer
from subjectivity, and their measurementcannot be audited with assurance.Finally, to
treat people as corporate assets is considered, to some extent, morally unacceptable and
easily manipulated (ibid. ).
As has been previously discussed, summary measures disregard the role of

Chapman
1994;
(Hertz,
1964;
Hertz
Pindyck,
Thomas,
1983;
Dixit
uncertainty
and
and
and Howden, 1997). Uncertainty has been considered to be a key issue in project
appraisal,and is incorporatedby some traditional techniques,namely scenarioanalysis
by
"[...
Value
]
is
fundamentally
by
influenced
stated
and risk analysis.
uncertainty", as
McGrath (1999: 13). There are some other traditional techniques that deal with some
degree of mathematical complexity,

namely optimisation,

capital and manpower

rationing, cost management, scheduling and progress measurement.
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The next sections discuss a range of techniques that incorporate uncertainty or deal

important
discussion,
degree
Prior
two
this
to
with some
of mathematical complexity.
issues must be highlighted. First, techniques incorporate uncertainty through two
different perspectives: managerial and shareholder's perspectives. The former focuses

on managerialinformation, while the latter concentrateson shareholder'sinformation.
Second, techniques that deal with mathematical complexity are applied for both an
individual project and a portfolio of projects.
2.3.1.2- Techniquesthat Incorporate Uncertainty
This section presents a wide range of techniques that incorporate uncertainty. They
include scenario analysis, forecasting, contingency analysis, simulation, cognitive
mapping, risk analysis, mechanisms for generating a project's risk adjusted discount

rates (i. e. Capital Asset Pricing Model, Arbitrage Pricing Model, Certainty Equivalent
Approach and Time State PreferenceModel) and decision-treeanalysis, as seenin the
following.

The Rand Corporation introduced scenario analysis in the 1950s (Schnaars, 1990),
which was developed by Shell and others and implemented by utilities for long-range
planning (Ward and Chapman, 1996). The interest in using scenario analysis comes

from the possibility of relying on different possible future environmentsinsteadof on a
single long-term forecast. As Becker (1983) and Chapman et al. (1987) observe,
scenario analysis introduces external environment issues, namely economic, social,
political,

technological and environmental

impacts,
as well as
and
uncertainties

discuss,
(1983)
Foster
into
It
Dyson
a
the
competition
analysis. also examines, as
and
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firm's competency alignment, i. e. fitness with corporate strengths, and a firm's
corporatealignment, i. e. adherenceto corporatemission and goals.
Scenario analysis cannot be misunderstood as a forecasting model. Bunn and Salo
(1993: 301) observe that "Traditional forecasting is an over-deterministic projection of
past trends". Levy (1994: 170) adds that "Rather than expend large amounts of
resources on forecasting, strategic planning needs to take into account a number of
for
While
long-term
forecasting
techniques
predicting
possible scenarios".
models are
the future through mathematical manipulations of historical data (e.g. economic,
financial market, political, social and technological uncertainties), scenario analysis

in
by
different
expandsa single projection
constructing
scenariosgrounded managerial
negotiation (Chapmanet al., 1987; Schnaars,1990).
Scenario analysis is, therefore, more than a forecasting technique. According to
Schoemaker (1995), scenario analysis is a processual instrument of organisational
interaction, learning and adaptability. It associates various forecasts with chronicles of
its
future
(Bunn
Salo,
1993),
to
is
possible
contexts
and
and
generated conditional
intended use, the nature of the organisation and the preferences of the group involved

(Vanston Jr. et al., 1977).
According to MacNulty (1977) and Chapmanet al. (1987), Herman Kahn credited
himself with inventing the term scenario,and adopteda stylised narrative, referring to it
as `scenariowriting'. Authors, such as Bright (1972), MacNulty (1977) and Brauersand
Weber (1988) define the term `scenario' differently. A sound definition of scenariois
given by Kahn and Wiener (1967), who describe it as "A hypothetical sequenceof events
focusing
from
for
attention on
the
constructed
a set of specified assumptions
purpose of
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causal process and decision points". Becker (1983) and Schnaars (1990) observe that

scenarioscan be either the evolution from presentto future (longitudinal scenarios),or
the description of how the future would be (cross-sectionalscenarios).The former is
preferred to the latter, as it provides cause-and-effect information.
According to Schnaars (1990), companies generally identify a finite number of
scenarios (usually three) in order to reduce undesirable future outcomes. Bunn and Salo
(1993) and Schoemaker (1995) claim that it is better to build equally probable scenarios
than to assign probabilities of occurrence to scenarios. This deters decision-makers from
focusing on the most likely scenario at the expense of the others.
For Bunn and Salo (1993) and Schoemaker (1995), scenario analysis is used to
encourage decision-makers to early signals, and to generate strategic options which

disclosenew strategicopportunities and threats. Such analysisalso makesit possible to
evaluatea strategic option's risk profile, and to assessthe robustnessand flexibility of
various decision-makings. Scenario analysis stimulates critical strategic thinking about
possible future changes, reduces the regrets about the past and enhances the quality of
the whole decision-making process.

Nevertheless,financial theorists criticise the use of scenario analysis. Leslie and
Michaels (1997) argue that scenario analysis depicts discrete snapshotsof the future,
does not capture the value of flexibility, and offers little managerialdirection. Amram
and Kulatilaka (1999a,b) observe that scenariosdo not quantify the value of flexibility
and future options, and managers are inclined to decide subjectively by assigning
subjective probabilities to scenarios. Nevertheless, Ward and Chapman (1996) applied
scenario analysis, associated with other techniques, to value flexibility.

Leslie and
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Michaels (op. cit.) claim that although scenario analysis recognisesthe importance of
uncertaintyand the existenceof future options, "using high, low, or mediumscenarios
[... ] does not help to incorporate in the valuation the variance across the different
scenarios" (ibid.: 11).
Scenario analysis differs from such techniques as contingency analysis and
simulation. According to MacNulty (1977), contingency analysis seeks to minimise the
consequences of crises. It identifies areas where significant changes may happen,

monitors the factors that are precursorsto change,and developsplans associatedwith a
new circumstance. Nevertheless, as Schoemaker (1995) notes, contingency analysis

examinesone sourceof uncertaintyat a time.
Simulations involve

continuous scenarios, and measure the combination

of

simultaneouschangesin different technical parameterswithin a specified worst-to-best
range, which results in a probability distribution of the outputs (e.g. oil reserves and
environmental impact) (Schoemaker, 1995; Lock, 2000e). The values used in the
interactions are governed by random number selection, known as Monte Carlo method
(Lock, op. cit. ). However, simulation does not necessarily correspond with monetary
values. When using a simulation model, it is hard to handle decisions occurring before

the final decision date. Scenario analysis is more than just the output of a simulation
model, as it allows the user to include variables that are not easily quantified
(Schoemaker,op. cit.).
This section presents now a technique for problem thinking. According to Eden
(1994) and Bennett et al. (1997), cognitive mapping is based on the `personal construct
theory' introduced by Kelly in 1955. Eden, in the late 1980s, pioneered the use of
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cognitive mapping as a decision-supporttechnique.Cognitive mapping is a qualitative,
subjective, `soft' tool, used in the early stagesof project formulation. It is a problemstructuring method, which representsa mix of beliefs and value systems. Cognitive
mapping deals with complex situations by reconciling multiple perspectives associated
with conflicting goals, and helps managers select among divergent actions, as a means
of fostering negotiation, commitment and learning.
A cognitive map is a directed graph consisting of several concepts and links to

describe the structure of a problem. A cognitive map captures individual knowledge
through a network of bipolar constructs that express arguments linked by cause-andeffect arrows and feedback loops. Individual cognitive maps can be gathered into a
group (or causal) map (Bennett et al., 1997).

The causal map is an input to building a system dynamics model. A system
dynamicsmodel, introduced by Forrester's seminal work in the early 1960s,is broadly a
simulation model that consists of a set of equations to explore complex systems in a
holistic way. However, system dynamics has increasingly addressed qualitative aspects
and, therefore, has more in common with `soft' operational research systems. Prior to a
system dynamics model, an influence diagram is needed. Influence diagrams involve a

systemof interacting variables and influences (Bennett et al., 1997).According to Eden
(1994), thesevariables are tentatively and experimentally chosenbasedon the validated
feedback loops embeddedin the causal map. Cognitive maps, influence diagrams and
system dynamics models sequentially input and feedback to each other as a meansof
validation and coherent examination.
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This section introduces now risk analysis. Prior to introduce it, the concept of
monetaryrisk is introduced. Monetary risk, or simply risk itself, representsan important
issue in project management.Risk, as pointed out by Chapmanet al. (2000), is the
objective or subjective quantification of uncertainty, subject to the level of information
availability. Several authors addressed the concept of risk. The classical definition of
risk, as observed by March and Shapiro (1987), is the variability of possible outcomes.
However, as Hertz and Thomas (1983) observe, risk can also be defined as the
probability of losses. For March and Shapiro (op. cit. ), risk is related more to the
probability of occurrence and the amount of losses rather than the variability of possible
outcomes. Lohmann and Baksh (1993) define risk as the probability of an undesirable
outcome.

Hertz (1964) introduced the notion of risk analysis. According to Cooper and
Chapman (1987) and Lock (2000e), risk analysis is an appropriate technique for
appraising a project's feasibility (i. e. difficulty of realisation and implementation) in the
early stages of project formulation.
As Dyson and Berry (1998) have observed, risk analysis is the probability
distribution of a particular financial summary measure, namely NPV or IRR, and is also

called a project's risk profile. To obtain a project's risk profile, the probability
distribution of key parameters(e.g. financial, political, social, economic, geological,
technological and environmental) that affect a project's cash flows are first obtained,
and expressedin financial terms. Each periodic cash flow is then designatedby a
into
distribution,
flow
distributions
the
probability
and all cash
are aggregated
distribution of a financial summary measure (or project's risk profile). The process
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follows a random number selection (Monte Carlo method). Environmental impact,
be
impact
in
financial
impact,
if
terms,
they
can
also
social
and political
are measured
outputs of risk analysis.
Risk analysis presents some advantages, as pointed out by Saavides (1994), Dyson
and Berry (1998) and Slater et al. (1998). First, it gives an overall picture of a project's
risk profile and introduces a number of measures, namely the expected value and the
standard deviation. Second, risk analysis reduces the lack of communication between
analysts and decision-makers. Third, it improves the quality of results by eliminating
conservative, deterministic estimates.
Fourth, risk analysis improves the selection of marginal projects. For instance,

projects with both high expected value and probability of losses are extremely risky
comparedwith those having both low expected value and probability of losses.Fifth,
decision-makersare able to use their judgement, values and knowledge to appraisea
project, and decide on the collection of further information.

Sixth, risk analysis

recognises the asymmetry of the distributions of key variables and their impacts on a
project's risk profile. Finally, risk analysis provides the necessary information for

efficient project risk managementthrough a continuous re-examination of the adopted
premisesand scenarios(ibid. ).
Risk analysis has certain disadvantages,as pointed out by Saavides(1994), Dyson
and Berry (1998) and Amram and Kulatilaka (1999b). First, experts should consult
managers in order to determine a credible range of values of each variable. The
probability distribution is therefore often estimated by the combination of forecasting
models and subjective judgement. Second, changes in input variables may cause more
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than proportional changes in the outcomes. Third, the interdependenciesbetween
be
flows
flow,
taken
involved
in
time,
must
over
variables
a specific cash
or amongcash
into account. The specification of conditional probability distributions, however,
hold
does
Fourth,
the
a
not
complicates
risk analysis
use of risk analysis considerably.
unique decision rule. The decision-making depends on the trade-off between risk and
decision-making
When
the
expected value.
comparing mutually exclusive alternatives,
is objective only if there is a dominant alternatives. If not, the choice is subjective and

dependson a decision-maker'sattitude toward risk.
Finally, the determination of a correct rate for discounting a project's NPV risk

profile, as Brealey and Myers (1996) have observed, remains a crucial topic.
Discounting the cash flows at a firm's cost of capital prejudges a project's risk and
makes a redundant consideration of its risk by also using the variance of returns as a
has
flows
interest
Discounting
the
no practical
rate
cash
measureof risk.
at a risk-free
meaning, as this does not display a project's expected NPV, but its potential expected
NPV supposing an ideal, risk-free world. Alternatively, it is possible to use a project's

IRR risk profile. Although it is not necessaryto discount cash flows, all limitations
associatedwith IRR must be considered.
This sectionpoints out now the mechanismsfor generatinga project's risk adjusted
discount rates, which has formed a continual part of the financial agendain the last
decades.

5A dominant
higher
value
its
distribution
a
presents
always
cumulative probability
alternative occurs when
compared to all other alternatives. In this case, there are no intersection points among the cumulative
probability of distributions of the alternatives.
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According to Brealey and Myers (1996), a way of objectively computing a project's
risk adjusteddiscount rate is through finding a traded stock in the financial market that
replicates the risk associated with the project. However, to find such a replica is a
challenge. A feasible alternative is to apply a mechanism that generates share prices.
Different mechanisms for generating a project's discount rates, namely the Capital Asset
Pricing Model, the Arbitrage Pricing Model, the Certainty Equivalent Approach and the
Time Preference Model are discussed in the following.
According to Brealey and Myers (1996) and Dyson and Berry (1998), the Capital
Asset Pricing Model (CAPM) is a mechanism for generating market equilibrium prices,

and is primarily used for financial assets. The CAPM was developed by Sharpe,
Treynor, Lintner

and Mossin in the early 1960s. It supposes a positive, linear

between
the financial market risk and a financial asset's expectedrate of
relationship
return. For the CAPM the relevant part of the financial risk is the systematicrisk, as it
assumes that shareholders own a well diversified portfolio of financial assets. The risk

adjustmentis basedon the covariancebetweenthe returns on a financial assetand the
market portfolio, which is given by the financial asset's systematicrisk coefficient (or
beta).
However, the use of the CAPM to compute the beta of a financial asset is, as
Nichols (1993) has observed,a controversial issuein academiccircles. The globalisation
of financial markets and the existence of powerful financial agents may produce
different prices in different markets, although the CAPM estimates a unique equilibrium

pnce.
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The CAPM, as observed by Brealey and Myers (1996), can be extended to the
appraisalof real assets,namely projects.However, the estimation of a project's beta is a
difficult, debatable task, as discussed by authors such as Rosenberg and Rudd (1986),
Khan and Morino (1992), Van Home (1992), Weston and Copeland (1992), Brown and
Kulkarni (1993), and Asrilhant and Ensslin (1996). Several authors, such as Van Home
(op. cit. ), Brealey and Myers (op. cit. ) and Buckley (1998), claim that the use of a
project's beta is inadequate for assessinga project's discount rate.
For Buckley (1998), managers do not take for granted, in practice, the risk reduction
due to portfolio diversification because they do not have a diversified portfolio of jobs.

In reality, managerstend to mirror their own interestsin appraisinga project, and add a
subjective risk premium to a project's discount rate in the case of financially risky
projects (Ashford et al., 1990). Kulatilaka and Marcus (1992) and Slater et al. (1998)
add that subjectively inflating the value of discount rates penalisesand undervaluesa
project.
According to some critics of the CAPM, as observed by Brealey and Myers (1996),
multi-index models would better predict the financial market fluctuations, namely the
Arbitrage Pricing Model (APM). Ross developed the APM in 1976, and it assumes that

returnson securitiesdependon a certain number of independentindexes.
Buckley (1998) and Dyson and Berry (1998) make an argumenta stagefurther by
stating that the APM is a suitable, but relatively new model compared to the CAPM.
While the latter is widely used by both academics and practitioners, the former lacks
empirical validation in terms of the number and types of indexes. In extending the APM
to a project's valuation, as Brealey and Myers (1996) have remarked, it is necessary not
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only to consider all the weaknessesassociatedwith the CAPM, but also to choosean
adequateset of independentindexes.
The Certainty Equivalent (CEQ) approach, as observed by Dyson and Berry (1998),
discount
be
rate.
as
can
used
an alternative way of obtaining a project's risk-adjusted

Rational decision-makersare able to identify a trade-off between a certain amount (or
CEQ) that would be equivalent to an uncertain cash flow. The difference between the
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calculate
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and
order
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identify
known
distribution
flows
to
parametersand a
a
necessary
normal
with
of cash
decision-maker's utility function with a constant risk aversion coefficient. However, this

is difficult to determine. Ward and Chapman (1995a) applied the CEQ approachfor
(1996)
fixed
incentive
Myers
Brealey
suggest
evaluating alternative
price
and
contracts.
a procedurethat combines the CEQ approachwith the CAPM to determinea project's
risk-adjusted discount rate. In this procedure, however, all weaknessesrelated to the
CEQ approach and the CAPM must be taken into account (ibid. ).
According to Dyson and Berry (1998), the Time State Preference Model is a
framework that considers the existence of mutually exclusive states of nature. For each
state of nature, there is an uncertain cash flow associated with a set of cash payoffs and a

current market price. The combination of the possible payoffs with the current market
be
determines
Model
The
Time
State
Preference
can combined
prices
a project's value.
with the CAPM. Given the forecastsof the market returns and the risk-free interestrate6,

6 Supposing the
existence of pure securities (a pure security pays one monetary unit in one state of nature
and zero in all others) in the capital market, it is possible to aggregate the time-state prices discounting
them at the risk-free interest rate. Time state prices are considered certainty equivalents.
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the CAPM calculates time-state prices. However, the identification of statesof nature
and their probabilities of occurrenceis subjective(ibid.).
As has previously been discussed, an objectively computed project's risk-adjusted
is
The
is
NPV
the
risk-adjusted
at
calculated.
rate
rate
which a project's risk adjusted
NPV, however, can also be defined as the expected NPV. The expected NPV results
from the combination of NPVs associated with continuous or discrete scenarios, and is
the final product of risk analysis and decision-tree analysis. The remaining part of this

sectionpresentsdecision-treeanalysis.
According to Brealey and Myers (1996), a decision tree is a sequence of decision

A
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investment
problemswhere
eventsare
with
tree consists of decision nodes that involve mutually exclusive (`to do or not to do')

decisions, and probability nodes that involve events associatedwith probabilities of
occurrence.Each node is related to a pair of payoffs. A strategyconsists of a path that
involves a set of nodes that leads to a final outcome. In order to obtain the optimal
from
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it
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is
that
to
strategy
maximises a project's value,
move
necessary
final nodes of the tree. In the petroleum industry, decision-tree analysis is usually used
to tackle both the financial market and technical uncertainties via the probability of

occurrenceof the events.
Decision-tree analysis is a technique that allows for an explicit examination of
force
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(ibid.
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analysis works in principle becausemanagersare forced to map out all future decision
points, contingenciesand probabilities ".
There are, however, some weaknesses associated with decision-tree analysis. First,
life
decision trees are extremely complex. Kester (1984: 157) notes, for instance,
real
that "[... ] decision-tree analysis can be unwieldy and impossibly complicated for
companies with even a modest number of projects to consider". According to Buckley
(1998: 21), "Human mind is limited in its comprehension of problems. Decisions rarely

involve thefull process of mapping out all possiblepaths on a completedecisiontree".
Second, decision-tree analysis usually does not account for discounted values in
calculating a project's value. When considering discount rates, monetary values are
regularly discounted at a firm's cost of capital (Brealey and Myers, 1996). As Amram

and Kulatilaka (1999b: 39) observe, "Decision-tree analysis [... ] relies on subjective
assessmentsof probabilities, subjective discount rates, and preferences about the
objective ".
Finally, according to Brealey and Myers (1996), the main weakness of decision-tree
analysis is that it does not allow a project's embedded options to be explicitly valued.
As Brealey and Myers (ibid.: 228) state, "(... I decision trees don't tell us how to value

".
options at all; they are just a convenientway to summarizecashflow consequences
2.3.1.3- Techniquesthat Deal with Mathematical Complexity
This section introduces techniques that deal with some degree of mathematical
complexity. These techniques are associated with resource deployment, improved
knowledge of costs (Mooraj et al., 1999) and strategy implementation (Simons, 1995).
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They include (1) optimisation; (2) capital and manpower rationing; (3) cost
discussed
briefly
(4)
(5)
are
which
management; scheduling;and
progressmeasurement,
as follows.
According to Dyson and Berry (1998), capital budgeting techniques are usually
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selection, and refers to the most effective interdependent use of resources, which confers

the best outcome.
Optimisation uses mathematical programming techniques, namely linear or integer,
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as
makers are generally inclined to use rules of thumb to help choose the best solution.
Chapman et al. (1987) add that decision-makers usually seek to find the solution that
achieves the minimum level of satisfaction, at the expense of attaining the optimal

solution.
The assessmentof a project in isolation does not account for some sources of
interdependencyamong projects, or between projects and ongoing activities. It is not
consistent with the incorporation of tax systems, where profits from a specific project
by
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competitor can lead to a strong competitive reaction, and therefore affect a project's
cashflows (Dyson and Berry, 1998).
According to Weingartner (1963), rationing motivates behaviour in the direction of
economising, i. e. controlling quantities through constraints in order to encourage and
discourage project formulation. Capital rationing, as noted by Chapman et al. (1987), is
applied to rank the execution of attractive projects if the capital available is scarce in the
current and future periods.
Mathematical programming, namely linear and integer, is applied in capital
rationing problems, as is discussed by Dyson and Berry (1998), usually at a corporate
level. In the case of capital rationing, such programming is subject to budgetary
constraints (ibid. ). Manpower rationing is related to the shortage of people available to

work (Miller, 1963), and can also be addedto the set of budgetaryconstraints.
Some authors, however, claim that capital rationing is illusory because funding is
available in the financial market. However, "In practice firms do not have access to

unlimitedfunds" (Chapmanet al., 1987: 146). As Ashford et al. (1990) and Dyson and
Berry (1998) add, it is useful to explore different levels of capital availability and

identify the premium rate of interest per unit of additional capital borrowed.
As Lebas (1999) observes,betweenthe end of WWII and the end of the 1970s,cost
allocation was simplistic, and allocated overheadcosts on a basis of direct labour costs.
The traditional costing logic encouraged the minimisation of costs, and considered costs
as an organisational imposition and a means of consuming resources.
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At that time, US labour costs were rarely considered as fixed costs and the
large
little
less
demanding
automation,
economic environment was
as a result of
batches, large volumes, little diversity and long product life. Control of direct costs was,
therefore, effective in bringing profitability.

Conversely, European costing practice

considered labour costs as fixed due to a strict labour legislation. By then European
markets were relatively small and, to some extent, protected (ibid. ).
Automation, short product life and product diversity led firms to develop a cost

management system. Activity-Based Costing (ABC) considers that costs are not
allocated to responsibility centres, as in the traditional cost allocation systems, but to

`transfunctional' activities or processes. ABC is a `constructivist' approach that
considerscosts to be a result of processes.ABC is also contemporaneousto the valuechain techniques,and considersthat a businessshould attend to customerseffectively
and efficiently by a set of co-ordinatedprocesses.However, ABC doesnot pay sufficient
attention to the causes of cost allocation, because cost allocation remains product-driven
(ibid. ).

According to Lock (2000b), scheduling is a key technique for managing a project's
progress. There are several methods for managing a project's schedule by meeting a

project's deadlines in cost and time. They include (1) Gantt Chart; (2) critical path
networks; and (3) resourcescheduling,as describedin the following paragraphs.
The Gantt chart, as discussed by Lock (2000d), was the main used scheduling
technique during the first half of the 20th century, and it continues to be popular today as
(ibid.:
"to
technique
a
communicate the schedule to the people working on a project"
323). The Gantt chart is a bar chart developed by Henry Gantt for production scheduling
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in a munitions factory during the WWI. Gantt charts,as observedby Dawson (2000), are
a useful meansof managing and controlling time and resources.However, Gantt Charts
have restricted applicability in managing the interrelationships and sequencing of a
project's activities. Linked bar charts address activity interdependencies (or constraints),
which are difficult to be shown in practice. The notation provided by linked bar charts is
inadequate, or at least restricted, even for small projects.
In the 1950s, as introduced by Lock (2000d), critical path networks were developed
to overcome the limitation

of activity

interdependencies, and they were used

successfully in military projects. Critical path networks include arrow and precedence

networks. The main difference between them is that in the latter nodes represent
activities instead of events and, therefore, arrows with zero duration are unnecessary.
Arrow networks are ideal techniquesfor developing plans emergedfrom brainstorming
sessions. However, they do not allow for the representation of complex activity
interrelationships. In this case, precedence networks are required and fully covered by
most modem software packages. Managers generally find precedence networks easier to
understand than arrow networks, as they are similar to process flow diagrams. However,

managerstend to use bar chartsrather than critical path networks.
The Project Evaluation and Review Technique-Critical Path Method (PERT-CPM),
as observedby Dawson (2000), usually denotescritical path networks. According to
Miller (1963), the PERT-CPM was introduced in 1958. A time-oriented version was
introduced during 1961-2, and this included manpower and cost elements. In 1963,

PERT-CPM was associatedwith systems engineering, linking product performance,
costs and schedules. PERT-CPM identifies and schedules a project's activities,
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determinesthe sequence,interrelations, duration and cost of its activities, ranks the
activities, and measures,monitors and reviews any cost overrun or time slippage as
events occur.
According

to Dawson (2000), Gantt charts and PERT-CPM

be
either
can

deterministic or probabilistic. In the deterministic structure, activity durations are single
estimates. In the probabilistic structure, activity durations are represented by probability
distributions and Monte Carlo simulation is applied. Three discrete scenarios are
alternatively used instead of continuous distributions. However, Gantt charts and PERTCPM commonly follow the deterministic structure.
Generalised Activity Networks (GANs) were developed in 1962 to take scheduling
techniques a step further by coping with uncertainty as well as redefining the task input

and output characteristics. The most common form, the Graphical Evaluation and
Review Technique (GERT), was developedin the early 1970s.The Venture Evaluation
be
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networks can also be used to determine the priorities of the activities if they are
disputing for scare resources.Parallel scheduling (i. e. limited resourcesand indefinite
time of completion) or serial scheduling (i. e. indefinite resources and limited time of
completion) are alternative approaches for optimising a project's resources. The latter is
more popular than the former, as it splits activities less than the parallel approach and
uses less computational memory per activity.
Multiproject scheduling is used for ranking a portfolio of projects. There are two

ways of assigningpriorities to projects.The first usestarget project completion dates.In
this case, projects are of the same importance and activities of different projects equally

for
compete resourcesto be,completed.The secondis called residual scheduling.In this
case, a project with the highest priority is scheduledbefore any of the secondpriority
project (ibid.).
Finally, there is a number of progressmeasurementtechniquesused for assessinga
project's performance over its life cycle through to its completion. They include (1)
time-scaled budget graph; (2) milestone analysis; (3) earned value analysis; and (4)
financial performance monitoring, as discussed in the following.

According to Lock (2000a),the time-scaledbudget graph (or "S" curve) of a project
assessesits cost performance by measuring deviations between budgeted and actual
costs.The milestone analysis (or milestone monitoring) is one of the simplest methods
of comparing a project's actual costs and progress with its budget and schedule of work.
It is an improvement over the "S" curve, as it not only monitors cost performance but
also examines whether a project's milestones are achieved at a planned time. The
milestone analysis is a suitable method when a project's plan and work breakdown
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structure are not available in detail. However, it presentssome disadvantages.First,
quantitiestend to be coarse,measuredat intervals somewhattoo occasional.Second,the
milestonesanalysis is not predictive and sometimestoo late for effective action to be
taken. Finally, it does not consider properly (or even does not consider at all) work in
progress.
The earned value analysis (or achievement analysis) is an analytical, predictive
method for comparing actual performance against planned performance in significant
degree of detail and showing trends early in the project life cycle. Earned value analysis
links historical cost reports to active cost management, and provides a cost performance

index. This index can be used to forecast the remaining costs to completion over a
project's life cycle, supposingthat the cost performanceachievedby the review datewill
remain unchanged up to the conclusion of the project. However, the earned value
analysis presents some disadvantages.First, it is difficult to appraise precisely the
amount of work associated with different sorts of activities. Such difficulty is greater if
activities have already been started. Second, it is hard to gain co-operation for getting
accurate and complete data at the review dates in order to maintain the database and

perform the calculations. Finally, the use of software packages can be useful but
dissociatedecision-makersfrom consistent,valid results, such as, for instance,when the
cost performanceindex reverts to zero (ibid. ).
According to Kaplan and Norton (1992), financial performancemonitoring is more
regularly applied to the control of business performance at a corporate level than to
projects. It looks at the past, aims to maintain expected financial targets, determines

corrective actions to minimise eventual negative deviations, and tries to control
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behaviour. However, corrective actions are not invariably effective, as changescan be
extreme and irreversible. As Kaplan and Norton (ibid.: 75) state, "These [reactive]
measurement systems fit with the engineering mentality of the Industrial Age". A
measurement system must be a responsive information system to avoid being the
Achilles' heel of performance measurement.
2.3.2 - Recently Developed Techniques

As has been discussed in the previous sections, summary measures are broadly
deterministic, financially oriented techniques that passively appraise a project's value in
financial terms. These techniques do not seek to add extra value to the project. Some
techniques incorporate the role of uncertainty, and consist of two types: static and
dynamic. Static techniques address uncertainty in discrete terms, to support the

estimation of a project's financial value. Dynamic techniques,rather, tackle uncertainty
in continuousterms to computea project's financial value. Finally, techniquesthat deal
with some degree of mathematical complexity are broadly deterministic, financially
oriented techniques that reactively review a project, particularly in a portfolio context.
Recently developed techniques, as discussed by Ward and Grundy (1996) and

McGrath (1999), aim to quantify, in a rigorous way, the effects of businessconcerns,
namely uncertainties, interdependencies and intangibles. These techniques are
committed to the future track and, as suggestedby Leslie and Michaels (1997), Amram
and Kulatilaka (1999b) and Brewer et al. (1999), proactively seek a project's value
creation from its outset through to its completion in order to drive a firm to superior
performance (Kaplan and Norton, 1992) and aspiration (Bontis et al., 1999). According
to Buckley (1998), value creation materialises corporate success.The following sections
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present some of these recently developed techniques, which include Real Options,
EconomicValue Added, BalancedScorecardand Intellectual Capital.
2.3.2.1 - Real Options

According to Faulkner (1996), the valuation of financial options startedat the beginning
of the 20`hcentury. In 1973, as discussed by Brealey and Myers (1996), Faulkner (1996)
and Amram and Kulatilaka (1999b), Black and Scholes developed a continuous-time
option pricing formula, which gave a significant impulse to the use of the option pricing
theory.

Managerial awarenessof the new and more sophisticatedfinancial instrumentshas
becomemore crucial in the information era, as has their applicability to industry. Real
options, as Smith and Nau (1995), Brealey and Myers (1996) and Buckley and Tse
(1996) observe, are a natural expansion of decision-tree analysis used to value the
options embedded in real assets. Trigeorgis (1993) and Buckley and Tse (op. cit. ) have
reviewed the literature relating to the use of real options to quantify a wide range of
investment decisions in different industries and for different topics. Kasanen (1993) has
investigated the impact of interdependency among a wide range of options embedded in
a project, which include, according to Amram and Kulatilaka (1999a,b), operating,

waiting-to-invest, flexibility, exit, learning, growth and stagingoptions.
The real options approach,as observedby Leslie and Michaels (1997), provides a
systematic framework to recognise the managerial flexibility

involved in an option's

Evans
According
(1991), flexibility is "the ability to do something other
to
valuation.
than that which was originally intended" (Ward and Chapman, 1996: 129). Ward and
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Chapman(op. cit.) remark that flexibility is occasionally confusedwith diversification.
In fact, diversification may lead to flexibility. Flexibility "[... ] leavesavailable a larger
future
in
the
a shorter period of
of
positions,
allows
positions
set
attainment of new
time, and requires less additional cost to move to another position"

(ibid.: 129).

Flexibility is a multidimensional concept that comprises a trade off between timing,
costs and benefits to reach other positions (ibid. ).

For Ashford et al. (1990), Kulatilaka and Marcus (1992), Kemna (1993), Buckley
and Tse (1996) and Kogut and Kulatilaka
flexibility)
cost
of
opportunity

(1998), the value of flexibility

(or the

associated with a project's embedded options increases a

project's value. Cash flows often do not occur as expected and managers are flexible
regarding changing course (to continue or stop) if conditions alter, in order to take

advantageof favourable opportunities, to mitigate future losses and create value.
Nevertheless,Ward and Chapman(1996) claim that a flexible posture must be clearly
appreciated, as flexibility is not necessarily desirable. "Flexibility is valuable in so far as
it is able to reduce the cost of inflexibility"

(ibid.: 135).

According to Faulkner (1996), uncertainty is viewed positively by the real options

approach.On the one hand, there is a limit to the downside risk? to which the option
holder is exposed,given by the price of purchasingthe option. On the other hand, there
is no limitation to the upside gains. Uncertainty affects directly and positively an
option's value, and is reducedas new information arrives.

Downside risk is the expected loss associated with a probability distribution on monetary outcomes
(Morris et al., 1991: 36).

66

According to Morris et al. (1991), Dixit and Pindyck (1994), Chi and Nystrom
(1995), Faulkner (1996) and McGrath (1999), the real options approachaddressesthe
role of learning. As Chi and Nystrom (ibid.: 306) have observed, "A more uncertain
project is economically more valuable if its higher uncertainty also implies a greater
chancefor learning in its development process". The real options approach also tackles
the role of growth. Traditional financial techniques fail to account for opportunities for
growth (Buckley and Tse, 1996). As Amram and Kulatilaka (1999b: 24) observe, "A

real options analysis is needed[... ] when the value seemsto be captured in possibilities
for future growth options rather than current cashflow".
However, the use of financial options techniques to value real options is somewhat
restricted, as projects involve technical uncertainty and the real market is imperfect.

Someauthorssuggestthe combination of the real options approachwith utility functions
and game theory to overcome such an obstacle, as discussed in the following
paragraphs.
As pointed out by Kasanen (1994) and Smith and Nau (1995), there are some
theoretical and practical limitations in using utility functions. First, a utility function
must aggregate the agents' preferences or identify a representative agent. Second, the

utility function must belong to a linear risk tolerance (LRT)8 class and supposethe
existence of homogeneous agents' beliefs and preferences. Third, an empirical
estimation of the form of the utility function is required to ensure that the right form was

8 Examples of LRT utility functions
are the negative exponential, quadratic, generalised logarithmic and
power.
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function,
in
Finally,
the
a continuous empirical recase
chosen.
of a market utility

calibration is neededto ensureconsistency.
According to Smit and Ankun (1993), Kulatilaka and Perotti (1998) and Amram and
Kulatilaka (1999a), financial and real options are identical if they are both exclusive (or
proprietary) rights of the owner. If a project is not an exclusive right, competition may
corrode the value of a project. A possibility for addressing the impact of competition on
a project's value, as observed by Smit and Ankun (op. cit. ), is to use game theory.
However, linking game theory to real options is somewhat problematic, both in
theoretical and practical terms.

Finally, the real options approach presents some weaknesses.First, real options
cannot simply be understood as a straightforward extension of financial options, as
observedby Van Home (1992), Brealey and Myers (1996) and Slater et. al (1998),
becauseprojects are much more complex than financial assets.Second,real options use
the financial market as a benchmark, which poses constraints on firms to receive normal
rents, unless a firm has developed singular abilities to cope with the financial market.
Normal rents are associated with static equilibrium, complete markets and homogeneous
information. Nevertheless, as observed by Foss (1997a,b), firms aim at appropriating

superior rents due to their idiosyncrasies, incomplete markets and asymmetric
information.
Third, as Faulkner (1996: 56) states,"(... ] projects develop an inertia of their own
and can be difficult to stop". Fourth, the real options approachis occasionallymisused
to justify a project's approval (ibid. ). Fifth, as stressed by Buckley and Tse (1996), there
are specific situations involving

strategic issues, namely competition,

in which
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(1998)
becomes
Sixth,
Buckley
observes, the real
option
as
an
necessary.
exercising

DCF
be
In
indiscriminately
traditional
cases,
some
used.
options approach cannot
techniques, such as NPV, cannot simply be rejected. In others, the combination of
decision-tree analysis with sensitivity analysis gives good approximations to a project's
value.
Real options are considered by practitioners a complex technique and are rarely
applied. Between the early 1980s and the end of first half of the 1990s, scholarly
contribution has concentrated on the refinement of project valuation, as compared to the
value given by the NPV. However, mathematical complexity has amplified rapidly.
From the second half of the 1990s, theoretical work focused on the qualitative

disseminationof the ideas involved in the real options approach.Real options has been
treated as a strategic technique and applied in a broader scope, as an alternative, or a
complement,to scenarioanalysis.
2.3.2.2- Economic Value Added
According to Slater et al., (1998), during the last decade some techniques have been
developed to create a firm's value, namely the Shareholder Value Analysis (SVA), the

Market Value Added (MVA) and, the most popular technique, the Economic Value
Added (EVA).
SVA, as introduced by Turner (2000c), broadly estimatesa company's value as the
net presentvalue of future dividends or free cash flows, i. e. free from taxes and capital
debt
business.
NPV
in
The
is,
the
therefore,
the
new
net
of
shareholder value
reinvested
based
fund
in
SVA
is
based
drivers,
turn,
to
on
a project.
required
on value
which are,
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financial ratios commonly used to predict the NPV. SVA is a suitable technique for

It
impact
decisions
the
the
can
value
creation.
of a project's
controlling
on
shareholder's
be also combinedwith risk analysisto illustrate the risk associatedwith high fixed costs.
Stern Stewart & Company developed the EVA in the late 1980s, to assess,measure
and control corporate performance (Stewart, 1994). As Brewer et al. (1999) observe, the
EVA came as a response to the inadequacy of, for instance, accounting summary
measures, namely ROI. DuPont developed ROI at the outset of the 20th century to

compare divisional performances.The appeal of ROI was to control size differences
across different areas of a company. However, ROI encourages managers to invest in

divisions where they have private interests,at the expenseof the firm's overall interests.
ROI, therefore,favours `dysfunctional' decision making.
Other measuresare also used for measuring divisional performance, namely the
residual income. Accountants have developed the residual income, and it is the
remaining value after all providers of capital have been compensated. Companies, such
as General Electric, have developed during the 1950s and 1960s a similar measure, the
residual value (Brewer et al., 1999).

Although the concept of EVA is not a complete novelty, it is currently benefiting
from widespreadacceptancein the financial arenaas a measureof value creation. EVA
develops appropriate metrics that account for different ways of adding (or losing)
corporatevalue and seeksto align divisional goals with a firm's overall goals. Broadly,
it measures the difference between the capital invested since a company's start-up and
the capital currently obtained from selling its shares, including the contribution of future
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its
by
to
cost of capital
comparing a company's after-tax operating profits
projects
(Stewart, 1994;Bontis et al., 1999; Brewer et al., 1999; Simister, 2000).
The MVA was another measure created to respond to the anomalies of traditional
accounting measures, as observed by Simister (op. cit.: 238), to quantify "how the
executives running a company have fared with the capital under their control since the
company was established". If either EVA or MVA are positive, value is being created
for shareholders. The fundamental difference between them is that the EVA accounts for
the value of future opportunities (ibid. ).
Some adjustments to the original EVA calculation have been suggested to address

important businessconcerns,in order to overcome the limitations of the conventional
accountingpractice. Companiesthat use EVA usually limit the number of adjustments
to five. Some companies,however, do not introduce any adjustment in order to avoid
complicating the procedure (Stewart, 1994).
There are a few disadvantages in using EVA. First, it uses book values based on
historic costs, which give little indication of the market (or replacement) value. There
are two reasons for choosing book values: (1) market values and their volatility must be
constantly updated, and this would impose large costs on the measurement system; and

(2) the subjective estimation of future market values reduces the objectivity of EVA
(ibid.). Second,EVA overemphasisesshort-term results, which acts as a disincentive to
managersto invest in new products, technologies or processes.Third, EVA relies on
be
can
of
revenue
accounting methods
realisation and expenditure recognition, which
easily manipulated and negatively affect customer satisfaction, product quality and
(Brewer
development
employee
et al., 1999).
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Finally, and most importantly, EVA tends to fulfil exclusively shareholders'
interestsat the expenseof other stakeholders,as observedby Bontis et al. (1999) and
Brewer et al. (1999). According to Oyon and Mooraj (1999), recently developed
techniques, despite seeking to eliminate the short-term bias, should also overcome the
financial
targets. Environmental targets and market position are
on
strict reliance
examples of targets that are not easily measured in financial terms. Brewer et al. (1999:
9) claim that "EVA and other financial measures should play a role in performance
but
balanced
be
by
they
should
a
assortment of measures
measurement,
accompanied
that encompassall the performance attributes critical to long-term success".
2.3.2.3- Balanced Scorecard
Kaplan and Norton introduced the Balanced Scorecard in 1992. The Balanced Scorecard

is a techniquefor setting and calibrating corporategoals and measuresin order to allow
longlong-term
looks
firm
It
to
achievesuperior performanceand
at multiple,
a
success.
term measures in order to eliminate the short-term bias and overcome any reliance on
solely financial measures (Kaplan and Norton, 1992). "The scorecard forces managers
to focus on the handful of measures that are more critical"
launching a proliferation

(ibid.: 73), instead of

of measures. According to Mooraj et al. (1999), while

European organisations have been using the Balanced Scorecard as a planning
technique,American organisationshave beenusing it as a control technique.
Companiestraditionally measuretheir performancein terms of short-term financial
targets. However, financial targets have well-documented inadequacies, a backwardlooking focus, and an inability to reflect value-creating actions. For this reason, while

72

someresearchersand practitioners are focused on financial targets,others try to forget
them (Kaplan and Norton, 1992).
There is no single measure that can fully and clearly express a performance target or
focus attention on the critical activities of a business. The Balanced Scorecard links
factors
to performance measures distributed within four different perspectives:
success
financial, customer, internal business, and learning and innovation (ibid. ).
According to Kaplan and Norton (1992) and Bontis et al. (1999), the Balanced
Scorecard has its own merits. First, it is flexibly built according to each company's
peculiarities. Second, it gives a comprehensive view of the business by incorporating the
organisational

impact

into

the

analysis

and

promoting

corporate

alignment,

organisational communication and managerial interaction. The Balanced Scorecard

assists managers in making the corporate vision clear to all parties within the
organisation, communicating and aligning strategies with the corporate objectives,
planning the business, and learning. The Balanced Scorecard also brings together the
external environment and internal competitive advantages as sources of generating
superior rents for the firm, as discussed in the following paragraphs.

Porter (1980), as observed by Foss (1997a), has introduced the five competitive
forces and analysed different types of competitive strategies (low-cost and
differentiation) to allow a firm to reach supremacy.Porter (1985) has linked corporate
resourcesto the external environmentby combining value-chainconcepts(e.g. customer
satisfaction)with competitive strategies.
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According to Nanda (1996), Foss (1997a), Grant (1998) and Kogut and Kulatilaka
(1998), the Resource-BasedView (RBV) of the firm was introduced by Penrose's
(1959) seminalwork. The RBV of the firm re-emergedin the early 1980sas a response
to the external environment-biased approach. Although the RBV of the firm is
be
),
its
formulation
(Grant,
in
can
extended to
concepts
cit.
op.
commonly used strategy
project management. The RBV of the firm is a normative theory based on neo-classical
economics (Foss, op. cit.; Buckley, 1998).

In terms of the RBV of the firm, firms should be learning organisations, i. e.
flexible, proactive, adaptive and generative entities, to create, sustain and renew
Core
Grant,
1998).
1996;
in
(Nanda,
to
appropriate superior rents
competencies
order

imitate
be
heterogeneous,
durable,
to
and
costly
scarce,
specialised,
competenciesmust
).
(ibid.
These
imperfectly
transferable
traded,
core
and
and
valuable
assets
substitute,
decision
dynamically
to
rules on the
produce
should
evolve
optimal
competencies
development of resources and maximise a firm's rent over time (Nanda, op. cit. ).
Foss (1997a) develops this view by stating that new options are usually acquired in
in
better
firms
learn
firm's
their areas of
to
are able
areas of competence, as
a
more and

learning
is
firms
However,
costly
and
resist changingtheir current paths of
competence.
development.As Nanda (1996) and Grant (1998) argue,a firm must be preparedto face
incrementalor radical technological changes.According to Foss (op. cit.) and Kogut and
Kulatilaka (1998), incremental changesimply technological costs,but a firm remains in
its learning domain. Radical changesimply technological and redesigncosts, and a firm
benefits from innovation.
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In the view of Kogut and Kulatilaka (1998), technologies and organisation are

dynamically correlated and organisational knowledge is accumulated in terms of a
firm's ability to use technologies. However, a rigid organisational system is a
`competence trap', as firms continue to perform well on tasks that are no longer
profitable.

Firms

must proactively

and increasingly

develop and diffuse

new

technologies and change routines. According to Andrews (1997), innovation allows
firms to either enhance or eradicate competencies in order to continuously seek new

opportunities.
The RBV

of the firm

introduced different

sources of internal competitive

learning,
deployment,
organisational adaptability and
advantage, namely resources
innovative routines. Total

Quality

Management (TQM),

Business Process

Reengineering(BPR) and learning organisations,which were implemented into some
organisationsparticularly during the 1980sand early 1990s,introduced other sourcesof
competitive advantage, such as product quality. As Turner (2000b) has observed, BPR
highlighted the role of cultural issues in project management in contrast to the
technicaltechnological

1940s
between
to
the
and mid
given
such
a
emphasis
process

1980s.
Having discusseddifferent sourcesof competitive advantage,Bontis et al. (1999)
have criticised the Balanced Scorecarddespite its merits. First, it searchesfor critical
have
factors,
however,
factors
Some
the
a
associatedwith each perspective.
success
of
simultaneousimpact on different perspectives.This is not a major problem, as managers
focusing
factors
in
key
The
danger
lies
the
managers
on each perspective.
can select
only on the most relevant perspectives and the key success factors associated with these
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better
limiting.
A
Second,
is,
the
to
customer's
extent,
perspectives.
perspective
some

label would be the external environment perspective,as the former doesnot accountfor
suppliers, alliance partners, among others.
Finally, and most importantly, the Balanced Scorecard persistently seeks to measure
success,and tends to neglect knowledge-based issues, which are hardly measurable. The
Balanced Scorecard considers employees together with information systems as part of
the learning and innovation perspective. Innovation, which is a result of learning and
action, is part of the internal business perspective. For the Balanced Scorecard,
innovation is something a company can get without people or, at least, independently

from them. The BalancedScorecardseemsto underestimatethe managementof people
and knowledge, and treats them simplistically as other physical assets.The Balanced
Scorecardappearsto reinforce some companies' disposition to believe that information
systemsare sufficient to manageknowledge (ibid. ).
2.3.2.4- Intellectual Capital
According to Nanda (1996) and Bontis et al. (1999), the value of a company comes from
two different sources. The first refers to physical and monetary resources, namely
financial capital. The second refers to intangible resources, i. e. strategic resources that

contribute to value creation,namely intellectual capital.
Intellectual capital refers to the stock and the flow of intangible resources,and is a
combination of human capital and structural capital. Human capital is embeddedin the
members of the organisation, namely competencies (skills and knowledge), attitude
(motivation

and leadership) and intellectual

agility

(innovation,

adaptability

and
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knowledge
into
Structural
is
divided
and
organisational
capital
enterpreneurship).
boundaryassets.Organisational knowledge, also called organisational culture, is firm
loyalty,
(e.
Boundary
is
in
the
assets g.
organisational routines.
specific, and embedded
brand capital and public trust) are relatively specific assets because although a firm
accumulates them, they belong to external constituencies. For this reason, organisational
knowledge is considered more strategic than boundary assets (Nanda, 1996; Bontis et

al., 1999).
Intellectual capital is a widely used concept in the knowledge management
literature, and an interest to develop a tool to address it formally has recently emerged

from companieswho believe that many existing techniqueslack the ability to addressall
of the intangible issues they face. Scholarly contribution on the potential use of
Intellectual Capital as a technique to manageintangible assets,however, has recently
occurred,yet in an insignificant proportion (Bontis et al., 1999).
Intellectual Capital, unlike the Balanced Scorecard, divides success factors into
key
indicators.
former
is
While
the
general
performance measures and value-creating
successmeasures, the latter is not necessarily measurable and challenges a firm's future

(1999:
(ibid.
).
Mooraj
488) have observed,"[... J it is important to
As
et al.
performance
be
is
be
[...
].
Changes
that
occur and must
measured still relevant.
add
what cannot
takenon board if an organisation is to remain alert and proactive ".
Intellectual Capital, however, remains a technique with restricted applicability.
First, it is a context specific technique that includes factors particular to a company.
Second, it has difficulty in conforming to the accounting and financial domains. Third, it
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neglects the dynamics of knowledge. Finally, it lacks metrics development and
comparability (Bontis et al., 1999).
2.4 - Recently Developed Techniques

as Facilitators

for Successful Strategic

Project Management
As has previously been discussed, there is a wide range of techniques for managing
projects and a range of elements involved in strategic project management. Managers
are generally familiar with traditional techniques for effectively planning and controlling
a project's goals and results, and delivering it efficiently on time, within budget and in
accordance with specifications. Turner (2000a) and Lock (2000b) have argued that to

complete a project on time, within budget and to quality implies a project's success.
McGrath (1999) addsthat a project fails if, at its completion, its expectedperformance
is below a specific threshold, or it doesnot attain its planned goals.
Turner (2000 a,b) develops this view by saying that successfulprojects are those
which provide value for the sponsor and are planned, monitored and controlled to
achieve a specific, widely known objective by a certain time. To finish a project at or
for
but
time
the
to
and
cost
are
near
necessary
not sufficient conditions
provide value
sponsor. Although managers can determine whether a project has finished on time and

had
budget
its
be
determine
they
to
at completion,
whether a project
within
may not able
provided value for the sponsoruntil severalyearsafter its completion.
Recently developedtechniques,which managersare often unfamiliar with (Slater et
(Leslie
linked
1998),
(or
for
to
the
and
are
create
sponsors
al.,
provide) a project's value
Michaels, 1997; Amram and Kulatilaka, 1999a; Brewer et al., 1999; Turner, 2000a), and
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drive a firm to superior performance(Kaplan and Norton, 1992) and aspiration (Bontis
directly
1999).
These
techniques
associatedwith corporatesuccess,and seem
are
et al.,
to be potential facilitators for successfulstrategicproject management.
At first, it is important to explore the elements involved in successful strategic
factor,
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Rockart
the
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critical success
project management.
)
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(op.
Rockart
(failure).
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increases
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cit.
probability of success
which
divided critical success factors into all-encompassing industry-based factors and firmspecific factors. "Critical

factors
[... J should receive constant and careful
success

focus
drive
from
because
(ibid.:
85),
to
they
the
organisation
management"
attention

attentionon success.
Kaplan and Norton (1992) use the concept of critical successfactor to develop the
Balanced Scorecard.Turner (2000a) suggestsa balanced set of potential key project
These
be
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to
success
successful.
chance of a project
successcriteria, which
be
agreed with the stakeholders at a project's outset, and the understanding
must
criteria
its
be
implementation
to
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these
refined along with a project's
criteria must
on
delivery. The project success criteria include (1) make profits for the sponsors and a
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(3)
(2)
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team;
team;
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a project at an
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appropriatetime and cost.
According to Clarke (1999), the management of big projects involves the
"planning, organisation and control of a large number of complex factors, activities and
"the
(ibid.:
Rule,
According
139).
interrelationships"
Pareto
to the
which separates
their
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important few from the trivial many" (ibid.: 139), if attention is paid to sets of critical

elementsand their interactions,successis more likely (ibid.).
At this point it is important to verify the role of techniques in facilitating successful
strategic project management. First, according to Dyson and Foster (1980), Bontis et al.
(1999) and Mooraj et al. (1999), there seems to be restricted appropriateness and use of
techniques to address elements involved in strategic project management. For Becker
(1983), most elements involved in strategic project management are multidisciplinary
and not always quantifiable. As Schnaars (1990) noted, quantitative techniques tend to
focus on aspects that are easily quantified.
Second, according to Slater et al. (1998), managers have been increasingly exposed
to recently developed techniques to assist them in managing projects successfully. As

firms adopt these techniques for managing their businesses,as Brewer et al. (1999)
observe,managersare forced to develop a practical understandingof each technique.
Although techniques are beneficial, not of all them are really necessary (ibid. ). For a
number of reasons recently developed techniques are often not implemented. First,
managers resist adopting new procedures (Foss, 1997b). Second, recently developed

techniques are often complex (Slater et al., op. cit.). Finally, there is no scientific
evidence of a positive cost-benefit analysis arising from their application (Oyon and
Mooraj, 1999).
Managers, as argued by Slater et al. (1998), tend to simplify their assumptions
regarding business problems according to their mental models. The reason is that
managers cannot thoroughly understand the complexity of the business world. Decisionmakers tend to choose the simplest methodology for pragmatic reasons (Godfrey and
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Hill, 1995) and use simple heuristics (Bowman and Moskowitz, 1998). The managerial

developed
be
techniques
to
of
use
recently
or complex
conditional to the
appears
development of friendly procedures (Slater et at., op. cit. ).
Amram and Kulatilaka (1999b) comment on the gap between what managers want
from recently developed techniques and what these techniques are designed to offer.
Managers recognise the limitations of quantitative analysis, use techniques such as NPV
as a mere `organisational ritual'

(Slater et al., 1998), and add their judgement and

intuition (Ward and Grundy, 1996; Buckley, 1998; Amram and Kulatilaka, op. cit. ).
As the gap widens, techniques are excluded, and managers make subjective

decisions (Amram and Kulatilaka, 1999b), sometimes as "an excusefor retreat into
untested intuition or `acts of faith"'

(Ward and Grundy, 1996: 326). As a result,

managersassociatea project's successwith their superior ability and a project's failure
with bad luck (McGrath, 1999). Finally, Bontis et al. (1999) summarises the above
discussion by saying,
How can [managers] use [... ] tools developed 500 years ago to help merchants in the
feudal era, to make the key successfactors of the information age visible? Once the
need for new tools is recognised, how do you choose among the many alternatives
suggested by different sources? How do they stop jumping on the band-wagon of the
latest faddish instrument that promises success and competitive dominance? (p. 392).

2.5 - Research Question and Hypotheses
This section sets out the research question and hypotheses of this study based on the
reviewed literature. The exploratory investigation, which is the first part of the research
methodology, will

consolidate the research hypotheses. The remaining part of the
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research methodology will revisit the research hypotheses, along with the research
findings. The research question will be revisited and challenged in the chapter that
proposes sets of techniques for successful strategic project management.

According to Buckley (1998) and Amram and Kulatilaka (1999b), as strategic
project management is a complex, value-creating

process to assure long-term corporate

success, there is a need for techniques to act as value creation facilitators,
be in alignment with managerial needs for application.

which should

As a result, the research question

of the current study is "What is the role of techniques in facilitating
strategic project management

successful

and the elements involved in that management? " Here,

strategic projects are managed successfully if they are successfully completed, are
financially

successful and are successful for strategic (i. e. non-financial)

reasons.

Table 2.2 introduces the following hypotheses for the research in progress. These
hypotheses illustrate, support and lead towards the resolution of the research question.
TABLE

2.2

-

RESEARCH

HYPOTHESES

Hypothesis
I

II

are invariably familiar
use some traditional techniques

Managers

AND CONCEPTUAL

SOURCE

Conceptual Source
with and always
(e. g. NPV), and

are unfamiliar with recently developed
techniques for managing strategic projects
There is a set of critical elements that explains a
strategic project's success

Barwise et al. (1989); Stewart (1994);
Buckley and Tse (1996); Slater et al. (1998)

Rockart (1979); Kaplan and Norton (1992);
Bontis et al. (1999); Clarke (1999); Turner
(2000a)

III

There is restricted appropriateness and use of
techniques to address the elements involved in
managing strategic projects

Dyson and Foster (1980); Bontis et al.
(1999); Mooraj et al. (1999)

IV

Planning and control are interconnected
processes

Simons (1995)
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2.6 - Concluding Remarks
This chapter has presented a literature review to support the research question and
hypotheses of the current study. The core of the chapter was dedicated to a thorough
description of a realm of techniques used for facilitating strategic project management
discussed
involved
in
it.
The
the application of
of
elements
also
a
number
chapter
and
recently developed techniques as potential facilitators for successful strategic project
hypotheses.
The
by
introducing
the
chapter ended
research question and
management.
The following chapter aims to discuss the research methodology of the current
data
different
It
of
methods
provides an overview of
research paradigms and
study.

in
describes
It
the methodological path
the
available
social
sciences. also
collection
followed by the current research project, including a proposal of data analysis. Finally, it

based
hypotheses
the
the
on the exploratory
of
study
research
current
consolidates
investigation undertaken.
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Chapter 3
RESEARCH
METHODOLOGY
3.1 - Introduction
This chapter introduces different research paradigms and methods of data collection in
the social sciences, and describes the methodological path followed by the current
The
The
data
discussed.
chapter ends with
project.
methods
research
of
analysis are also

bringing to light the limitations of this study and ethical issues.
The chapter is divided into seven sections. Section 3.2 presents an overview of the
existing research paradigms in the social sciences and suggests `a paradigm of choices'

(Patton, 1986) for the researchproject. Section 3.3 gives a description of the methodsof
datacollection, accordingto different researchfamilies, approachesand techniques,and
ends with an emphasis on a mixed-method research design. Section 3.4 introduces the
research methodology

design, which

investigation, core investigation

is divided

and confirmatory

into

three stages: exploratory

investigation.

The exploratory

investigation involves two phases: exploratory fieldwork and exploratory deskwork. The
former consists of interviews and the latter consists of a theoretical analysis. At the end

illustrated.
The
hypotheses
investigation,
the
the
core
are
exploratory
research
of
investigation involves a questionnaire design, a proposal of statistical analysis and a
follow-up
involves
investigation
The
administration.
confirmatory
questionnaire
interviews and an assessment sheet. Section 3.5 outlines the limitations of the current
introduces
Section
3.6
issues.
Section 3.7 provides a summary to
certain
ethical
study.
the chapter and introduces the next chapter.
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3.2 - ResearchParadigms in the Social Sciences
This section starts by addressing the notion of knowledge building. According to
Rudestam and Newton (1992), scientific inquiry refers to the application of rationally
justified procedures as a means of building reliable and valid knowledge. Knowledge
construction, as Clarke and Dawson (1999b) observe, is directly associated with the
collection and processing of information.
There are four elements responsible for building knowledge. The first is method.
Methods are the applied research techniques for collecting data. The second is
methodology. Methodology is related to a general logic of inquiry and the principles that
support the methods. Finally, the last two elements are ontology and epistemology. The
former is concerned with the being and the nature of reality, while the latter refers to the

limits
knowledge
(ibid.).
and
nature
of
The process of building knowledge is closely associated with the paradigm selected.
Kuhn (1962) defines paradigm as a view of the real world based on untestable beliefs
and assumptions in order to guide researchers in their research projects. A paradigm
proposes a set of assumptions for the real world and supplies a researcher with a

framework to investigatesuch a world.
According

to Clarke and Dawson (1999b), there are two major divergent

paradigms, namely the quantitative and qualitative paradigms. Quantitative and
qualitative paradigms adopt different ontological positions. The quantitative paradigm
supposes that social reality is a unique, objectively measured entity, which exists
independently from human understanding. Rigorous investigation is applied in order to
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find regularities and relationships and establishthe causesof social phenomenain order
to prove the truth.
Conversely, the qualitative paradigm supposes the existence of multiple, divergent

different
interrelated
to
the
and
phenomenologicalversions of
social reality, according
individuals or groups of individuals. Qualitative researchers do not aim to identify
which version corresponds to the truth, but to guarantee that different versions are taken
into account and well documented (ibid. ). However, from the researcher's point of view,

the quantitative paradigm can also have multiple perspectiveson social reality. The
strict ontological separation between the quantitative and qualitative paradigm is, to
some extent, inopportune (ibid. ).

Quantitative and qualitative paradigmsalso adopt differing epistemologicalstances.
The quantitative paradigm assumesthat the researcher and the phenomenon under
analysis are detachedfrom each other. Conversely, researchersfollowing a qualitative
approach become involved with the data collected (ibid. ). From the researcher's point of
view, qualitative data can be collected `objectively', although the observer and the
be
cannot
completely detached from each other, as can happen when
observed

compiling quantitative data. The rigid epistemological separationbetween quantitative
and qualitative paradigmsis somewhatdisadvantageous(ibid. ).
The ontological and epistemologicaldifferencesbetweenthe two paradigmslead to
the availability of two different methodological positions. On the one hand, the
quantitative research process starts with a body of theory and a set of interrelated
conceptual propositions. The researcher then formulates a priori hypotheses and collects
data in order to confirm or falsify the hypotheses, which remain unchanged during the
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research exercise. The researcher designs a programme in advance in order to
successfullymeasurethe researchoutcomes(ibid.).
On the other hand, the qualitative methodology follows an inductive approach, and
seeks to determine a broad generalisation from the observed data. The researcher builds,
revises and reformulates

the research programme along with

the participants'

experiences, and harmonises the outcomes as the research process progresses (ibid. ).
An integration of both paradigms, as stressed by Clarke and Dawson (1999b), is
usually rejected in theoretical terms. Patton (1986) suggests a `paradigm of choices',
and argues for methodological quality instead of methodological rigidity. The `paradigm
of choices' allows for the combination of diverse methods in a single research project
(Clarke and Dawson, 1999b). The combination of different methodologies in the

managementsciencesis broadly discussedby Mingers (1997), and is referred to as the
multimethodology approach.The combination of different methodologiesis presented
later in Section 3.3.2 ("Methodological Triangulation").

3.3 - Methods of Data Collection
This section pays particular attention to the repertoire of methods of data collection

investigate
different
to
available
phenomenain the social sciences,and it also introduces
the conceptof methodologicaltriangulation.
3.3.1- Categorisation of Methods of Data Collection
Different methods are often used in various research projects, and aim to gather valuable
data to entitle a researcher to draw reliable conclusions. The methods of data collection
are divided, according to Blaxter et al. 's (1996) taxonomy, into three levels: (1) research
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families; (2) researchapproaches;and (3) researchtechniques.The following paragraphs
discuss these three levels.

Research families, i. e. "general strategies for doing research" (Blaxter et al., 1996:
59), are divided into two groups: quantitative or qualitative research, and deskwork or
fieldwork (ibid. ). As quantitative and qualitative research were previously discussed, the
following paragraph discusses deskwork and fieldwork.
While fieldwork is conventionally defined as going out to gather empirical data,

deskwork refers to the work executedat a desk. The traditional definition of fieldwork,
however, does not correspond with the current fast technological evolution. For
instance, telephone interviews and postal (or e-mailed) questionnaires are carried out at
a desk, but take the researcher virtually

into the field. The fieldwork-deskwork

does
in
is
as
also the casewith the current
occur
research
projects,
polarisation
not
most
study (ibid. ).
According to Blaxter et al. (1996), there are four research approaches: (1)
experiments; (2) surveys; (3) action research; and (4) case studies. The following

discuss
briefly
theseresearchapproaches.
paragraphs
In the social sciences there are two research traditions: the experimental and the

former
The
originates from the natural sciences, conventionally
non-experimental.
in
in
the social
projects
assumedas scientific, and widely used a number of research
sciences(ibid.).
The true (or random) experiment, as noted by Rudestam and Newton (1992) and
Blaxter et al. (1996), basically creates a simulated situation, tests the impact on the
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dependentvariable(s) due to changesin the independentvariable(s), and controls the
influence of extraneousvariables.However, accordingto Rudestamand Newton (1992)
and Clarke and Dawson (1999a), true experiments are not necessarily a successful
research approach in the social sciences, as the social sciences deal with human subjects.
The main reasons for this are that control is not fully exercised and ethical issues are not
always considered. In this research project the independent variables could not be
controlled. Therefore, the current study applied a non-experimental research approach.
Surveys, as Blaxter et al. (1996) indicate, are a research approach that collects data
by asking pre-established questions in a specific order to a group of individuals who are

descriptive
There
targeted
two
types
and
of
a
survey:
representative
population.
are
of
analytical. The former aims to depict the features of individuals, situations or groups.
The latter refers to testing the relationships between variables in order to elucidate a
both
In
types, the subject of inquiry is generally an object, rather than a
phenomenon.
group of people. This research project applies different types of survey, such as
interviews
and questionnaires.
structured
Elliot (1991) defines action research as "the study of a social situation with a view

to improving the quality of action within it" (Blaxter et al., 1996: 64). Action researchis
basedon fieldwork, and views participants as membersof social groups.It is especially
deal
for
in
fields,
health
the
which
studies conducted
education,
useful
and social care
with developmentand engagementproblems (ibid.). The current researchproject did not
fit with an action research approach.
Finally, according to Blaxter et al. (1996), case studies involve multiple research
techniques, such as observations, interviews and documentary sources, and cannot be
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separatedfrom their context of analysis. Case studies are particularly appropriatefor
life
in
the
they
story.
sociological
someone's
studies
area,as
originally recall
Yin (1993) categorises case studies according to the number of cases (single or
multiple), and to the aims of the research (exploratory, descriptive or explanatory). Case
studies are small-scale research projects that are concerned with in-depth analysis. These
research projects usually comprise one to three cases, and focus on different units of
analysis, such as an organisation, teamwork or individual (Blaxter et al., 1996). The
current research project did not adopt the case study approach.
According to Blaxter et al. (1996), there are four research techniques: (1)

questionnaires;(2) interviews; (3) observations; and (4) documents. The following
briefly
discuss
theseresearchtechniques.
paragraphs
Questionnaires,as observed by Blaxter et al. (1996) and Clarke and Dawson
(1999a), are one of the most commonly used research techniques in the social sciences.
They are mainly used for collecting primary data, whether they are quantitative or

qualitative.
Questionnairesare usually posted, but they can also be administeredby telephone,
e-mail or face-to-face(ibid.). According to Clarke and Dawson (1999a), questionnaires
must involve properly framed questions, so that the respondents can clearly and
unequivocally understandthem. A researchermust also test and amend a questionnaire
before its administration.
There are two formats of questions: closed and open-ended. A type of closed
question is the forced-choice question. This allows the respondents to select one or more
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The
from
list
other type
an exhaustiveand mutually exclusive
of alternatives.
responses
of closed question usesa responseoptions format. Finally, open-endedquestionsallow
for free answers (ibid. ).
Interviews

represent an extensively

applied

method

of

investigating

the

participants' experiences, perspectives and understandings in some depth. Although
interviewing is a qualitative method, researchers who use primarily quantitative methods
from
benefit
interviewing. In the early stages of the research process, interviews
can also

representan essentialstep in preparingthe researchdesign (ibid. ).
For Blaxter et al. (1996) and Clarke and Dawson (1999a), meanwhile, interviews

usually deal with a direct interviewer-intervieweerelationship. They can be held face-toface or by telephone.Interviewers can tape-recordthe interviews, or take notes of them.
The former is, however, conditional to authorisation.
Interviews are categorised into different interview formats, such as structured, semistructured or unstructured. A structured interview is a formal instrument based on an

interview schedule.It comprehendsa set of clear instructions, and questionsare askedin
a specific order. The semi-structured interview is less formal, including open-ended

Questions
in
for
be
are
questions.
not posed a rigid order, and can re-worded
a specific
interview. Unstructured interviews do no impose clear rules. They are based on an
interview agenda where open-ended questions are developed during the interviews
(Clarke and Dawson, 1999a).
Systematicobservations,as noted by Galton (1988), usually involve the recording,
coding and analysis of observed events. They can be, as pointed out by Blaxter et al.
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(1996) and Clarke and Dawson (1999a), secretor open, and involve participant or nonto
its
be
They
aim
and
subsequently,
event
or
at
participant observers.
can
recorded
is
The
data,
observer the
gather primary qualitative
whether structured or unstructured.
),
(op.
instrument
Dawson
data
Clarke
According
to
cit. the
and
primary
of
collection.
observer can play different roles, ranging from a complete participant to a complete
observer. In choosing the role to be followed, ethical issues must be taken into account.
Finally,

documents are usually decoded through content analysis, disclosing

different opinions and giving rise to retrospective studies (ibid. ). As Blaxter et al. (1996)
note, researchers usually use secondary, previously analysed data. However, in some

documents,
incomplete
is
insufficient
those
there
a
situations such as
or
where
researchermay produceprimarily written documents.
3.3.2 - Methodological Triangulation

Despite the polarisation of quantitative and qualitative paradigmsat a conceptuallevel,
in recent years the friction between quantitative and qualitative methods within social
scientists has progressively diminished. Research methods, whether quantitative or
qualitative, have been considered neutral, and a combination of them has been

increasingly applied by a large number of researchers.This route denotesnot only that
it
but
inevitably
associatedwith a specific researchparadigm,
researchmethods are not
(Clarke
increasing
importance
the
and
also acknowledges
of qualitative methods
Dawson, 1999a).
In the social sciences, the strategy of bridging different research methods is the
traditional definition for triangulation. Triangulation is a terminology originating from
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surveying or navigation (ibid. ). It aims to measureprecisely a position from different
(ibid.:
86).
"[...
J
to
perspectives
enable greater accuracy of measurement"
Triangulation aims to enhance the validity of a research project, displaying a more
comprehensive portrait of a problem and fitting a research project with its informational
(ibid.
).
needs
The definition of triangulation has wide scope. There are four types of triangulation
in the social sciences, these being (1) data; (2) investigators; (3) theory; and (4)
methodology. Data triangulation consists of collecting different sorts of data in different
contexts at different moments. It may be executed by using the same method at diverse

times or different methods on different occasions. Investigator triangulation refers to
different researchers examining the same circumstance. This kind of triangulation

for
the engagementof different perspectiveson a subject,which avoids the effect
allows
of individual preferencesand orientations.Theory triangulation refers to the application
of different bodies of theory in the data analysis (ibid. ).
Finally, there are two main types of methodological triangulation: the withinmethod approach and the between-methods approach. The former refers to using the

same method at different times, or using the same method through different
measurement techniques. The latter refers to

combining different methods.

Methodological triangulation allows a researcherto becomemore positive regardingthe
researchfindings. The weaknessesof one method may be counterbalancedwith the
strengthsof the other(s), so that the measurementerror is minimised and bias is avoided.
Nevertheless, triangulation does not necessarily guarantee validity, as it may generate
incompatible results (ibid. ).
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3.4 - ResearchMethodology
The previous sections focused attention on the existing research paradigms and the
research methods for data collection available in the social sciences. The discussion
ended with an emphasis on methodological triangulation. The research methodology to
be proposed here suggests the combination of multiple research methods.
The proposed research methodology is divided into three phases: the exploratory
investigation,

the core

investigation

and the

confirmatory

investigation.

The

methodology began with a qualitative approach. A set of semi-structured, preliminary

face-to-facerecordedinterviews was carried out to give a senseof reality to the research
problem, to motivate the design of the next stepsof the proposedresearchmethodology
and to supportthe reviewed literature to describethe researchhypotheses.
The exploratory investigation was followed by a quantitative approach. A
questionnaire, which was the main source of data in the current study, tested the
hypotheses,
generalised the exploratory findings, consolidated the overall
research

findings, and supported the proposal of sets of techniques for managing strategic
projects successfully. Finally, a mixed approach combined structured telephone
interviews with assessmentsheetsto validate, respectively, some questionnairefindings
and the proposedsetsof techniques.In this researchproject, interviews were carried out
investigate
in
issues
be
the
to
that
only
relevant
not
would
explored the questionnaire,
but also to obtain more details regarding the issues investigated by the questionnaire.
Table 3.1 summarisesoverleaf the phasesof the proposedresearchmethodology.
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TABLE

3.1

-

PHASES

Research
Technique(s)

Phase

Number

II

OF THE RESEARCII

METIIODOLOGY

Objectives

Period(s) of
Realisation

Denomination
Exploratory
Investigation

Semi-Structured
Preliminary Faceto-Face Recorded
Interviews and
Conceptual
Analysis

Core
Investigation

Postal and EMailed
Questionnaires and
Statistical Analysis

To give a sense of reality
to the research problem,
motivate the design of
the next steps of the
proposed methodology,
and support the
reviewed literature to
describe the research
hypotheses
To test the research
hypotheses, generalise
the exploratory findings,
consolidate the overall
findings and support the
proposal of sets of
techniques for
successful strategic

July - October
1998 (first
version),
September and
October 1999
(revision)

June 1999 February 2000

prooectmanagement
III

Confirmatory
Investigation

Structured
Telephone
Interviews and
Postal and Emailed Assessment

To validate the
questionnaire findings
and the proposed sets of
techniques

March 2000 and
February 2001

Sheets

3.4.1 - Exploratory

The exploratory

Investigation

investigation

was the first phase of the proposed research methodology,

in
from
October
1998.
During
July
the
the
to
testing
pilot
of
questionnaire,
running
September and October 1999, the results of the exploratory investigation were revisited.
The exploratory investigation represented a turning point in this research project.
First, it allowed for the transition from theory to method by linking the literature review
to the research methodology. Second, it attempted to harmonise theory with practice.
Third, it was considered a pilot, or even a prototype, of the core investigation, and
motivated the design of the next phases of the current research methodology.

Finally, it

literýiture
the
review to outline the hypotheses of the current study.
complemented
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The exploratory investigation consisted of two stages: exploratory fieldwork and
exploratory deskwork. The former aimed to provide a general picture of corporate
strategies, strategic opportunities

and strategic projects, to understand the evaluation and

control of strategic projects, and to describe a set of elements involved

in it. The latter

aimed to search for a correspondence between the elements obtained from practice and
theory, to place these elements within
role of techniques

in addressing,

a conceptual framework,

in theoretical

terms,

and to investigate the

such elements.

Table

3.2

summarises the stages of the exploratory investigation.
TABLE

3.2

-

STAGES

Stage
Number
1.1

1.2

Denomination
Exploratory
Fieldwork

OF TILE EXPLORATORY

Objectives

Research
Technique
SemiStructured
Face-to-Face
Recorded
Interviews

Exploratory
Deskwork

INVESTIGATION

To give a general picture of
corporate strategies, strategic
opportunities and strategic
projects, understand the
evaluation and control of
strategic projects, and describe
a set of elements involved in it
To search for a correspondence
between the elements obtained
from practice and theory, place
these elements within a
conceptual framework, and
investigate the role of
techniques in addressing, in
theoretical terms, such elements

Conceptual
Analysis

Period(s) of
Realisation
July 1998
(First version).
September
and October
1999
(Revision)
August October 1998

3.4.1.1 - Exploratory Fieldwork

This section discusses the exploratory

Iieldwork.

This part of this research was

conducted in a single upstream oil and bas sector company'. The upstream oil and gas
sector was selected for the exploratory

investigation

because it was also the domain of

application for the core investigation. The reasons for interviewing

1 The

only a single

name of the company was not disclosed for ethical reasons.
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companyincluded (1) the opportunity of free access;(2) time and cost constraints; and
(3) the exploratory characteristicsof the phaseunder investigation.
The upstream oil and gas sector is a capital-intensive, technology-oriented and
infrastructure-based business. The sector has no tradition of dealing directly with
customers at the very end of the productive chain. Geophysicists, geologists and
engineers manage the sector, which is placed in a competitive setting, and is usually
governed by strict environmental

legislation

and prohibitive

tax regulation. The

upstream oil and gas business involves a high level of technical (e.g. geological)
uncertainty, and copes with volatile financial market (e.g. oil price) uncertainty.

The exploratory fieldwork, carried out in July 1998, consisted of nine semistructuredface-to-facerecorded interviews (see Appendix I for the interview schedule)
with a diverse group of managersholding top and medium positions. Each interview
lasted, on average, one hour. The group comprised three general superintendents,a
production general manager, an exploration general manager, a reservoir general
manager, a development manager, a new ventures manager and a strategic planning
manager.

Ultimately the most important aim of the exploratory fieldwork was to identify and
define a set of relevant elements involved in strategic project management.These
Foster
Dyson
decompose
the
and
strategicproject managementprocess,and as
elements
(1983) observe, they are a means of detecting the weaknessesinvolved in a specific
instead
However,
investigate
business
from
the
of
should
one
world
process.
elements
simply searching for elements in the literature? The following paragraphs attempt to
answer this question.
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According to Godfrey and Hill (1995), from a positivist viewpoint, theories that
contain unobservablesor purely theoretical entities have no correspondencewith reality.
According to the positivists, "there is no value added to knowledgeby the inclusion of
purely theoretical elements - one that cannot be verified by empirical observation -in
determining the truth. " (ibid.: 523).
As Ward and Grundy (1996: 322) stated, "In some areas (... ] we find that theory
needs to catch up with practice, and in other cases vice versa. Theory and practice are
thus out of step, providing an opportunity to generate fruitful

debate". As Ward and

Grundy (op. cit. ) added, theory and practice have the ability to inform in a mutual way,

Eisenhardt
(1989) stated,theory should mirror reality.
and as
According to Buckley (1998), preliminary observations represent a positive way of

designinga model or a processfrom the examination of the real-world behaviour.These
observations,as noted by Alher (1998), are carried out to give a practical support to a
process and verify its importance in a real context.
For Dyson and Foster (1980,1983),

the effectiveness of a process is attained in

terms of choosing a sufficient set of elements. However, it is difficult to determine such

level
A
An
be
identify
to
a
of sufficiency.
alternative would
a necessaryset of elements.
necessaryset of elementsis a collection of relevant elementsthat representthe sufficient
set of elements.Nevertheless,as MacNulty (1977) observed, despite decision-makers
intuitively listing elementsthey believe to be important in a specific process,it is by no
means a complete or exhaustive procedure.
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Furthermore, Dyson and Foster (1980,1983) argue that in order to generatea
importance
level
it
is
the
to
of each
of
advantageous examine
necessaryset of elements
elementso that non-pertinentelementsare excluded and the key ones are kept. Elements
must be thoroughly examined in order to assessthe extent to which they are included,
and whether any element should be combined, eliminated or restated, along with the
examination of potential interrelationships amongst them. The argument for reducing a
number of elements to a necessary set of relevant elements is extensively addressed in
the scenario analysis technique, as discussed by authors such as Linneman and Kennell
(1977), Vanston Jr. et al. (1977), Becker (1983) and Schnaars (1990).

The exploratory interviews conductedin the upstreamoil and gas companycovered
two main topics. In the first, each interviewee presentedhis/her viewpoint on different
topics, such as corporate strategies, strategic opportunities, strategic projects and
evaluation and control of strategic projects. They not only described and defined the
above topics, but also recommended new approaches to deal with them. A synopsis of
their ideas was produced, and is presented in the next chapter ("Research Findings"). In

the second, each interviewee suggesteda number of relevant elements involved in
An
project
management.
aggregated list of the relevant elements and their
strategic

operational definitions was produced, based on the ranking of the most important
elements.These elements are presentedin the next chapter. In the developmentof the
aggregatedlist of relevant elements,a few elements were eliminated, and a few more
were restatedor combined. The possible interrelationships amongst the elementswere
also examined.
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A secondround of face-to-facerecordedinterviews was conductedduring the pilot
testing of the questionnaire between September and October 1999. These interviews
supportedthe re-examination of the proposedset of elements,which helped the design
of the final version of the questionnaire.
The main purpose of the exploratory fieldwork was to identify and define the
elements involved in the management of strategic projects. These elements emerged
from the business world and the characteristics of the upstream oil and gas sector

exertedsomeinfluence on the selection of such elements.Therefore, it was important to
examine whether these elements are supported theoretically and the extent to which they

are generaland comprehensive.This examination occurred during the final stageof the
investigation,
exploratory
as presentedin the following section.
3.4.1.2- Exploratory Deskwork
The exploratory deskwork took place between August and October 1998, which
basically broadened, strengthened and developed the ideas brought to light by the
exploratory fieldwork.

The exploratory deskwork was divided into three steps: (1)

correspondence between the elements obtained from practice and theory; (2) conceptual

framework to support these elements; and (3) the role of techniquesin addressing,in
theoretical terms, such elements.

The first step of the exploratory deskwork was to search for a correspondence
between the elements obtained from practice and theory. The following paragraphs
discuss the argument for this search.
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According to Eisenhardt (1989) and Buckley (1998), elements obtained from
practice (that is, empirical elements) reflect the business-world behaviour. Nevertheless,
as Carmines and Zeller (1979) argue, it is necessary to close the loop between theory
and practice. Empirical elements must correspond with theory. A first question is then
addressed:is the proposed set of elements supported by the literature?
The empirical elements must be researched in the literature to ensure their
completeness and credibility, as suggested by Vanston Jr. et al. (1977), in order to be

both effective and acceptable.If a body of theory circumscribesthe empirical elements,
then these elements can be used to evaluate the applicability of theoretical concepts
(Carmines and Zeller, 1979), because "if theoretical concepts have no empirical

referents,then the empirical tenability of the theory must remain unknown" (ibid.: 11).
However, a mere conformity of elements obtained from the business world with
theory is not sufficient per se. According to Eisenhardt (1989), a powerful linkage
between empirical elements and multiple theoretical paradigms results in a more

internally valid, coherent and widely generalisable framework that attains a richer
conceptual level. Therefore, evaluation and control elements might have a
correspondence with several, sometimes dichotomous, bodies of theory. This
correspondenceis presentedin the next chapter.
A further question is then addressed, as suggested by Linneman and Kennell (1977),
Vanston

Jr.

et al.

(1977)

and Becker

(1983):

are the examined

elements

multidimensional? Ward and Chapman (1995b) develop this view by stressing the

importance of multidimensional project management.The next paragraphsproposeto
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place the elements involved in managing strategic projects comprehensivelywithin a
conceptual framework, in order to examine their degree of multidimensionality.
First, the proposed elements were distributed through the four perspectives
(financial,

external environment, internal business, and learning and innovation)

proposed by the Balanced Scorecard (Kaplan and Norton, 1992), and later criticised by

Bontis et al. (1999). The rationale behind the Balanced Scorecardrefers to a balanced
set of multi-perspective

measures (or outputs) which drives a firm

to superior

from
Balanced
is
In
`balance'
the
transferred
this
the
performance.
study,
notion of
Scorecardto a balancedset of elementsinvolved in strategicproject management.These
ideas are is in line with Turner's (2000a) "Seven ForcesModel". This model introduces
sevenforces to determinea strategyfor the implementationof a project's objectives and
success criteria. There are two forces external to the organisation (financial sponsorship
and external environment), two forces internal to the organisation but external to the

from
(a
drivers
definition
three
within the
project project's
and attitudes of people), and
organisation(people,managementsystemsand organisationof a project).
Finally, the balanced sets of elements were divided into three main categories,
which are discussedby two distinct bodies of theory. While the first two categories
focus on the description of a specific processand its interrelationshipswith context and
content, the third focuses broadly on the achievement of results.

The three categories of elements are context elements and content elements, as
discussed by Pettigrew and Whipp (1991) and Pettigrew (1997), and outputs, discussed

by Dyson and O'Brien (1998). Context and content elements are part of the strategic
project managementprocess.Here, they are called, for simplification, processelements.

102

In accordance with the 1996 PMI Guide to the Project Management Body of
Knowledge, processelementsare the influential elementsthat affect the achievementof
a strategic project's outputs. Outputs represent the ultimate results of a specific process.
The concept of balanced outputs suggested by the Balanced Scorecard was,

therefore,not only associatedwith the outputs of strategicproject management,but was
also carried over to the process elements involved in such a management. The notion of
`balance' was used as a background for formulating

for
framework
a suitable

investigating the extent to which the proposed elements are multidimensional. The
distribution of the elements within the discussed conceptual framework is presented in
the next chapter.

The final step of the exploratory deskwork sought to examine the extent to which
techniquesaddress,in theoretical terms, the proposed set of elements.The following
paragraphs discuss this procedure.
Techniques, extensively discussed in Chapter 2 ("Literature

Review")

and

examined during the pilot testing of the questionnaireto validate the pertinenceof the
chosenterminology, were connectedto the set of elementsinvolved in strategicproject
in
facilitate,
This
techniques
management.
connection revealed the extent to which
theoretical terms, strategic project management.The results are presentedin the next
chapter.
It is important to emphasise that this was a preliminary, conceptual examination of

the role of techniquesin addressingthe proposed set of elementsinvolved in managing
literature
First,
Two
important
issues
be
the
reviewed
strategic projects.
outlined.
must
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was extensive, but possibly not complete. Second, the techniques were a priori

segregatedinto evaluation and control techniques,for the purposesof simplification.
This segregation was tested during the core investigation. These issues are further
discussed in the following chapters.
Nevertheless, analogous with what Clarke and Dawson (1999a) defined as an
effective evaluation programme, it is insufficient to identify and define a set of relevant
elements involved in strategic project management and verify the extent to which
techniques tackle these elements in theoretical terms. Rather, it is essential to check the
subset of elements involved in successful strategic project management and the extent to

following.
in
discussed
in
techniques
the
which
are applied effectively practice,as
3.4.1.3 - Motivation of the Remaining Part of the Research Methodology and Research
Hypotheses

Three questions emerge to motivate the design of the remaining part of the current
methodology. The first question to be addressed is as follows: Among the relevant
i.
in
investigation,
the
this
e.
elements,
elements examined
success
exploratory
what are
the elements that are believed to explain successful strategic project management? The

implication here is that the notion of successis, therefore,addedto the current debate.
As has been presentedin the literature review, Rockart (1979) introduced the term
(failure).
factor,
increases
(decreases)
the probability of success
critical success
which
"Critical

from
factors
(...
]
success
should receive constant and careful attention

focus
(ibid.:
85),
because
drive
to
they
the
attention on
management"
organisation
from
few
important
According
"the
the
Pareto
Rule,
to
the
success.
which separates
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trivial

(Clarke,

many"

1999: 139), if attention is paid to sets of critical

elements and

Are
is
interactions,
A
is
likely
).
(ibid.
then
their
posed:
second question
success more
attention from

the success elements those that receive constant and careful
management?

The third question asks what the techniques are that address, in practice, the
elements involved

in strategic project management, and which techniques that address

the success elements. The three questions are answered in the core investigation.

Finally, based on the examined theoretical background introduced in Chapter 2, and
the exploratory

investigation

previously

discussed in this chapter, Table 3.3 revisits

Table 2.2, by including the practical sources for the research hypotheses.
TABLE

3.3

-

RESEARCH

HYPOTHESES,

AND CONCEPTUAL

Hypothesis

II

III

Managers are invariably familiar with and
always use some traditional techniques (e. g.
NPV), and are unfamiliar with recently
developed techniques for managing strategic
projects
There is a set of critical elements that
explains a strategic project's success

AND PRACTICAL

Conceptual Source
Barwise et al. (1989);
Stewart (1994); Buckley
and Tse (1996); Slater
et al. (1998)

Practical Source
Exploratory
Fieldwork

Rockart (1979); Kaplan
and Norton (1992);
Bontis et al. (1999);
Clarke (1999); Turner
(2000a)

Exploratory
Fieldwork and
Exploratory
Deskwork

Dyson and Foster

There is restricted appropriateness
and use
of techniques to address the elements

(1980); Bontis et al.

involved in managing strategic projects

(1999);

Mooraj et al. (1999)
IV

Planning and control are interconnected
processes

SOURCES

Simons (1995)

_

Exploratory
Deskwork

Exploratory
Fieldwork

3.4.2 - Core Investigation
The core investigation
questionnaire,

consisted of the development

and a proposal of statistical

(design and administration)

analysis, which

of a

took place between June

1999 and February 2000. It aimed to produce a questionnaire able to address the
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research question, test the research hypotheses, justify and generalise the exploratory

findings, and support the proposalof setsof techniquesfor assistingsuccessfulstrategic
project management.
The questionnaire aimed to identify (1) the role of techniques in managing strategic

projects; (2) the elements to which managerspay considerableattention in managing
strategic projects; (3) the success elements involved in strategic project management;

and (4) the eventual gap betweenthose elementsto which managerspay great attention
and those that are believed to explain a strategic project's success.
The core investigation comprised three stages. The first stage was the questionnaire

design, which consisted of four steps: (1) sampling procedure; (2) questionnaire
structure; (3) measurementscalesand operational definition of the researchvariables2;
and (4) questionnaire'sreliability and validity. The secondstagereferredto the proposal
of statistical techniques of data analysis. The third stage was the questionnaire
administration, which consisted of three steps: (1) institutional support and primary
access; (2) pilot testing; and (3) main survey.

Table 3.4 summarisesoverleaf the stepsof the core investigation, where steps11.1
to 111.4
refer to the questionnaire design, step 11.5refers to the proposal of statistical
techniques of data analysis, and steps 11.6 to 11.8 refer to the questionnaire

administration.

2 In this
study, variables are called items of measurement up to employing factor analysis. In the factor
analysis, items of measurement are grouped into factors. These factors are the input variables of the
multiple regression models.
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TABLE

Steps

3.4

STEPS OF THE CORE
-

INVESTIGATION

Research Technique(s)/
Courses of Action

Objective(s)

Period of
Realisation

Documents and
Judgmental Sampling

To identify the unit of
analysis, sample size,
sample frame, and
sample design
To frame the
questionnaire

June August
1999

Number
11.1

Denomination
Sampling
Procedure

11.2

Questionnaire
Structure

Deskwork

11.3

Measurement
Scales and
Operational
Definition for
the Research
Items of
Measurement
Questionnaire's
Reliability and
Validi
Statistical
Techniques of
Data Analysis

Deskwork

To determine the
measurement scales and
the need of operational
definitions for the
research items of
measurement

Deskwork

To check the
questionnaire's reliability
and validity
To propose a set of
statistical techniques to fit
with the questionnaire

11.4

11.5

Deskwork

September
November
1999
September
1999

purposes

11.6

Institutional
Support and
Primary Access

Presentations, Letters, Emails, and Telephone
Calls

11.7

Pilot Testing

Structured Face-to-Face
Recorded Interviews and
Feedback Discussions

11.8

Main Survey

Postal and E-Mailed
Questionnaires, Letters,
E-mails and Telephone
Calls

3.4.2.1

June November
1999
September
1999

Questionnaire
-

To get institutional
support to facilitate the
primary access to
companies and negotiate
such access with them
To implement
amendments before
sending out the final
version of the
questionnair
To send out the
questionnaires to the
respondents

September
November
1999

November
1999

November
1999February
2000

Design

This section discusses the main steps of the questionnaire design. The first part of this
section describes the sampling procedure. Sampling, as observed by Chou (1998), refers
to the selection of a subject from a population of interest. The sampling procedure is
divided into four areas of consideration:

(I) unit of analysis; (2) sample size; (3) sample

frame; and (4) sample design, as discussed in the following.
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The unit of analysis is "the major entity analysed in the [sic] study" (Chou, 1998:

90). According to Rudestam and Newton (1992), units of analysis (or subjects) can
involve informants or participants, organisations,events, documentsor even an entire
society, and must be in accordance with the research question and hypotheses. This
research project aims to investigate the role of techniques in facilitating successful
strategic project management and the elements involved in that management. The
strategic project was, therefore, the chosen unit of analysis for the current questionnaire.
An important issue must, however, be discussed here. There was no objection in the
current study to analysing non-completed strategic projects up to the administration of

the questionnaire.In the caseof non-completedstrategicprojects, only part of the data
associatedwith strategic project managementin general terms was used. The unit of
analysisof the questionnaireis further discussedin the following chapter.
The identification of the appropriate sample size is an important step in the
sampling procedure. Appropriate samples are a requirement for the application of
statistical tests and the inference of sound conclusions (Rudestam and Newton, 1992).
The assumption of normality is, according to Hair et al. (1997), an influential
constraint in dealing with basic statistics. The characteristics of the distribution (e.g.

mean and standarddeviation) and t- and F-tests are generally basedon the premise of a
normal distribution. According to the Central Limit Theorem, a sample size of at least
thirty observations is necessary to take normality for granted. Samples with less than
thirty observations are considered small and require special tests, such as the chi-square

test, to determinestatistically significant findings.
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A samplesize of at least thirty observationsis also necessaryto assumenormality in
some of the multivariate techniques,as indicated by Hair et al. (1997). Rudestamand
Newton (1992) add that it is also necessary to identify the type of statistical tests to be
applied and the level of significance of the study. Here, the sample consists of fifty-four
valid observations.
The sample frame refers to the identification

and description of the targeted

population. The focal population of this research project is the UK upstream oil and gas

sector.The focus on a specific sectoravoids any cross sectionalinfluences, as observed
by Chou (1998). The sample design, in turn, discusses the sampling procedures to

determinethe population under inquiry, as seenin the following.
According to the 1999 Dun & BradstreetDatabaseof Key British Enterprises,the
upstreamoil and gas sector is part of the mining industry. The population under inquiry
refers to the crude petroleum and natural gas extraction companies.These companies
include upstream, downstream and integrated (upstream and downstream). The targeted
population was drawn from the upstream oil and gas companies, and from the upstream
department of integrated companies.

The selection of the representativecompaniesof the population was basedon two
complementary criteria: (1) corporate financial performance and size; and (2)
judgmental (expert) sampling. The corporate financial performance and size criterion
was basedon the numbersshown in the 1999 Dun & BradstreetDatabaseof Key British
Enterprises. In a preliminary stage, companies with a turnover exceeding fifty million
sterling pounds were selected. The reason for choosing such a cut-off point is based on
the researcher's practical experience in the upstream oil and gas sector. Strategic
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long-term
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projects are major
which usually
be
funds.
Hence,
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to
an acceptablecut-off
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million sterling poundsseems
drastic
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for
however,
higher
A
to
turnover.
a
would
point
corporate
cut-off point,
reduction in the potential population.
Judgmental sampling complemented the previous procedure. An expert from the
Institute of Petroleum provided the researcher with a list of companies considered
representative of the population. As a result, thirty-one leading UK upstream oil and gas
companies, including UK-resident affiliates, comprised the targeted population.
The resultant population was, nevertheless, extremely small. If the unit of analysis
were a company, there would be a great likelihood of having a small sample (less than
thirty observations). As the strategic project is the unit of analysis, observations could be
multiples of the same company, which increase the number of potential observations.

Nevertheless, all observations must be independent, i. e. observations in the same
company must be related to different strategic projects. Details on the implementation of
the sample frame

and design are given

in

Section 3.4.2.3

("Questionnaire

Administration").
The secondpart of this section describesthe structure of the questionnaireand the
purpose of each of its sections. Rudestam and Newton (1992) recommend the
modification of existing questionnairesor, at least, the combination of existing ones
with a new questionnaire.However, as there were no existing questionnairesavailable
for the purposes of the current research project, a self-designed questionnaire (see
Appendix II) was developed.Instrument developmentis claimed to be "[... ] a valuable
(ibid.:
69).
enterprise"
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The current questionnaire was an exploratory and descriptive instrument. It was

developed,as suggestedby Shoham(1998), to be basedon a thorough literature review
and preliminary interviews held among practitioners, as has been previously discussed
in the exploratory investigation. The questionnaire developed by Chou (1998) in his
doctoral project served partially as a reference for the design of this questionnaire.
The ten-page questionnaire was introduced by a covering letter (see Appendix III),
which included guidance for completing the questionnaire, five sections of questions
and, at the end, the respondents' and firms' profiles. The top of the front page included
the title of the research project and mentioned the sponsorship of the Warwick Business

School in collaboration with the Institute of Petroleum. A statement relating to the
confidential handling of the data collected and the contact name,telephonenumber, fax
number and e-mail addresswere also provided.
The guidance for completing the questionnaireincluded the aims of the research,
the importance of managing strategic projects, and the definitions of strategic project
and strategic project management. The bottom of the front page included a note
informing the respondents that they only needed to answer sections relevant to them,

and, if they had not been involved in any strategicproject, then they could forward the
questionnaireto someonewho had beeninvolved at a manageriallevel.
The first section of the questionnaire referred to the management of the
respondent's last completed strategic project. The purpose of this section was to
describeand assessthe managementof the respondent'slast completed strategicproject.
This introductory section was intended to refresh the respondents' memory, and build up
an interaction with them. The first part referred to the category(ies) to which their last

111

strategic project belonged. The second referred to the investment climate during the

managementof the last strategic project. The third referred to the extent to which the
respondent'slast strategicproject was successfullycompleted,financially successfuland
successful for strategic (i. e. non-financial) reasons. The last asked about the main
reasons for (and barriers to, if applicable) the last strategic project's successful
completion.
The second section referred to techniques available for managing strategic projects.
The purpose of this section was to assess the respondent's degree of awareness and
application of a list of techniques, both in general terms and in the last strategic project,

identify
the reasonsfor using or not using them.
and
The third and fourth sectionshad a similar format. The purpose of these sections
was to assess,in general terms, the degree of relevance of each element and to what
extent each element is addressedin practice, and link each element to the list of
techniques pointed out in the second section of the questionnaire.
The fifth section aimed to understand and assess strategic project management in
general terms. The first part referred to the extent to which strategic projects are
The
financially
for
successfully completed,
strategic reasons.
successful and successful

second part referred to some statementson strategic project managementin general
terms. Demographicquestionsabout the respondents'and firms' profiles were posed at
the end of the questionnaire.Finally, respondentswere invited to request a summary
report of the questionnairefindings.
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The third part of this section discusses the measurement scales and operational

definitions of the researchvariables. As mentioned by Blalock (1982), measurement
scalesand operationaldefinitions usually work togetherin a questionnaire.
Stevens (1951) defines measurement as "the assignment of numbers to objects or
is
(Carmines
1979:
9).
Effective
Zeller,
to
events according
measurement
rules"
and
directly associated both with choosing appropriate operational definitions and suitable
measurement scales for the variables (ibid. ). For Kerlinger (1986), an operational
definition

specifies the activities or operations needed to measure a concept. The

following paragraphs discuss the types of measurement scales.
According to Hair et al. (1997), the understanding of different categories of
measurement scales is essential for two reasons. First, the researcher must not misuse
measurement scales with different types of data. Second, the degree of complexity of a

scale determines what kinds of mathematical manipulations and statistical tests are
admissible.
The categories of measurement scale include nominal, ordinal, interval and ratio.
This study basically uses nominal and ordinal scales, which are briefly discussed in the
following. The nominal scale, as observed by Hair et al. (1997), is the basic one. It

solely suppliesthe frequency of a variable. The ordinal scale is the next higher category
of scale. Variables can be ordered in relation to the quantity of the attribute contained
and subclassescan be comparedto one anotherin relative terms, such as "greater than"
or "less than" (ibid.).
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According to DeVellis (1991), there are some extensively used option formats for

the scale items, such as the binary, the Likert and the semanticdifferential, which are
applied in this study and briefly discussed in the following.
The binary scale involves a "yes-no" format or a list of items from which a
respondent checks off some items that are considered pertinent. The Likert scale is one
of the most popular formats, and is used for measuring opinions, beliefs and attitudes. It
involves a statement and several possible response options, ranging, for instance, from
strong disagreement to strong agreement. The semantic differential scale is associated
with the research conducted by Osgood and his colleagues in the mid 1950s. Such a

scale refers to target stimuli, which are given by a list of pairs of antonyms. Several
points representoptions for a respondent'sstimulus (ibid.). To assistthe respondentsin
filling in the questionnaire, Likert and semantic differential scales adopt the same
number (five) of responseoptions.
Table 3.5 summarises overleaf for every section (or part of the section) of the
questionnaire, the type of question, the measurement scale, the objective, and the need
for operational definition.
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TABLE

3.5

-

TYPE

OF QUESTION,

MEASUREMENT

OPERATIONAL

SCALE,

OBJECTIVE

Type of
Question

Measurement
Scale

Objective

Section 1,
Part 1

Closed
(Forcedchoice)

No scale

Section 1,
Part 2

Closed

Semantic
Differential

Section 1,
Part 3

Closed

Likert

Section 1,
Part 4

Openended

No scale

To identify to what
category(ies) the last
completed strategic project
belong
To assess the investment
climate during the last
strategic project management
To assess a respondent's
opinion about the level of
success of their last
completed strategic project
To explore the reasons for,
and barriers to, successful
strategic

Closed

Binary

No scale

Closed

Semantic
Differential

Openended

No scale

Section 5,
Part 1

Closed

Likert

Section 5,
Part 2

Closed

Likert

Sections 3
and 4

Need for
Operational
Definition
No - there is no
measurement

No - the items of
measurement are
common knowledge
Yes

No - there is no
measurement

project completion

Yes

To assess a respondent's
degree of awareness and use
of each technique in general
terms and in the last strategic

project
Openended

FOR

DEFINITION

Section
or Part

Section 2

AND NEED

To explore the reasons for
using or not using each
technique
To assess a respondent's
opinion about an element's
level of relevance and the
extent of addressing it in
practice
To explore the linkage
between elements and
techniques available
To assess a respondent's
opinion about the level of
success of strategic project in
general terms
To assess a respondent's
opinion about several

No - there is no
measurement
Yes

No - there is no
measurement
Yes

No --each statement
is self-explicative

statements on strategic
project management in
general terms

As has been previously discussed, a questionnaire must meet a desired level of
objectivity

(Rudestam

precise wording,
measurement.

and Newton,

appropriately

Nevertheless,

1992). Objectivity

includes

layout,
pleasant
a

selected measurement scales and well-defined
objectivity

is necessary, but not sufficient

items of

in itself

for
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producing an effective questionnaire. A desired level of quality i.e. findings and
conclusions inferred from these findings that bring about a reliable and valid piece of
knowledge, must also be achieved. The last part of this section examines the
questionnaire's reliability and validity.
Reliability

is "[... I the ability

of a measure to produce consistent results"

(Carmines and Zeller, 1979: 66), or "the extent to which an experiment, test, or any
measuring procedure yields the same results on repeated trials" (ibid.: 11). Reliability

is divided into reliability of measuresand instruments, but this study focuses on the
reliability of instruments.
According to Carmines and Zeller (1979), the most popular method for assessingan
instrument's reliability is the internal consistency. It measures the internal consistency of

an entire group through a single reliability index. The most popular one was introduced
by Cronbach in the early 1950s, and is called Cronbach Alpha. It must exceed 0.70 or, in
the case of exploratory research, 0.60.
As observed by Kerlinger (1986), to pilot testing helps in practical terms increase
the reliability of a questionnaire. It adjusts the questions to be more easily answered and

logically followed by the respondents.The current questionnairehad, in generalterms,
sound reliability. Cronbach Alpha also assessesthe consistencyof groups of items of
measurementwhen applying factor analysis(Hair et al., 1997).
Although reliability is a necessary condition for validity (DeVellis, 1991), reliable
measures can be invalid ones (Carmines and Zeller, 1979). It is also crucial, therefore, to
examine the validity of a questionnaire.
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Validity, as defined by Carmines and Zeller (1979: 17), is " (... ] the extent to which

There
intended
instrument
it
is
to
are three
measure".
any measuring
measureswhat
ways of testing the validity of an instrument or specific measurementitems: content,
criterion-related and construct validity (ibid. ).
Content (or face) validity

depends on "the extent to which an empirical

measurement reflects a specific domain of content" (Carmines and Zeller, 1979: 20).
There are no formal ways of assessing content validity. The content validity of this
questionnaire was evaluated based on Shoham (1998). On the one hand, the elements
involved in, and the list of techniques for, managing strategic projects had a
correspondence with distinct bodies of theory. On the other hand, interviews during the

exploratory fieldwork and the pilot testing of the questionnaire with experienced
managers,experts and scholars contributed to checking the questionnaire's content
validity. The current questionnaireis believed to have soundcontent validity.
Criterion-related validity of an instrument is tested by the extent to which it
properly estimates how well the criteria are exercised in practice (Carmines and Zeller,

1979). In the present study, the literature review and the exploratory fieldwork defined
both the elements involved in strategic project management and the concept of
successful strategic project management. The criterion-related validity of this
questionnairewas checked during its pilot testing by examining the extent to which
respondents considered the criteria to be precisely represented by the measures.
According to the researchfindings, the current questionnaireis believed to have sound
criterion-related validity.
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Construct validity examineswhether the constructsare systematicallyconnectedin
theoretical terms and are well representedby their measures(Carmines and Zeller,
1979). In the exploratory deskwork, prior to administering the questionnaire, the

constructvalidity was accountedfor, in theoreticalterms, by placing the elementswithin
a conceptual framework to check the extent to which they were multidisciplinary

and

belonged to different constructs (also called concepts or dimensions).
After administrating the questionnaire, factor analysis was employed to test the
construct validity

of each factor, as factors are practical representations of the

conceptual dimensions. Factor analysis ultimately tested the appropriateness of the

proposed conceptual framework. This questionnairehad, in general terms, acceptable
constructvalidity.
3.4.2.2- Statistical Analysis

This section sets out those statistical techniques that will be employed in the data
is
highly
(1992)
Newton
Rudestam
to
analysis, a process which, according
and

data
before
The
the
analysis of this
recommended
administrating
questionnaire.
(2)
bivariate
divided
into
(1)
three
analyses;
questionnaire was
parts:
univariate and
multivariate analysis;and (3) qualitative analysis.
The statistical packageSPSS version 8.0 was applied for univariate, bivariate and
Qualitative
(Bryman
1998).
Cramer,
Cramer,
1997;
analysis
multivariate analyses
and
was drawn from the open-ended questions, for which no statistical techniques were

applied. The remaining part of this section discusses the test of normality, and
univariate, bivariate and multivariate analyses.
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The test of normality is an essential assumption prior to applying univariate,
bivariate and multivariate analyses. According to Hair et al. (1997), the first and

simplesttest of normality is a visual examinationof the distribution. The statistic values
(z) for the skewness value and for the kurtosis value must also not exceed a critical
value. This critical value is obtained from az

distribution,

based on a specific

significance level. A common critical value is 1.96, which corresponds to a 5% error
level. The modification of the Kolmogorov-Smirnov (or Lilliefors) test is a common test
to check the degree of departure from normality. The Lilliefors test value must be less
than the table value (ibid. ).
In the present study, univariate and bivariate analyses were applied for the original
sample and sub-samples. For the original sample, which involved more than thirty

observations,the univariate analysisincluded the characteristicsof the sample such as
percentages (for the binary scale), means and standard deviations (for the Likert and
semantic differential scales) and confidence intervals. A confidence interval is indicative
of the extent to which a sample represents the population. In the case of skewed items of
measurement, medians and ranges are also needed. For the small sub-samples,
univariate analysis was based on the chi-square test (Hair et al., 1997).
Bivariate analysis complements the univariate analysis. Here, it broadly involves

difference of means (t-test) and correlation analysis. A t-test identifies whether a
difference of means is statistically significant for a specific level of significance (Hair et

for
1997).
),
Correlation
(op.
is,
described
by
Hair
technique
al.,
analysis as
cit. a
et al.
investigating the relationship between two variables. This relationship is represented by
a correlation index, which indicates the strength of relationship between the variables,
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ranging between -1 and 1. The most common correlation index is the Pearson's
correlation index. The Spearman's correlation is a non-parametric version of the

Pearson'scorrelation index, which is suitablefor ordinal or interval data with any shape
of distribution.
According to Hair et al. (1997), multivariate analysis includes a wide range of
techniques, but this study focuses on factor analysis and multiple regression analysis.
Before going further, it is important to note that multivariate

analysis requires

continuous variables. However, the current study uses ordinal (discrete) scales for
multivariate analysis. Nevertheless, as observed by DeVellis (1991: 68), "[... J Likert
scales form a continuum from strong disagreement to strong agreement", and the pair

of antonyms in semantic differential scalesrepresent"opposite ends of a continuum"
(ibid.: 70). The use of ordinal scales in multivariate analysis is a common practice
among marketing researchers. Smith (1999) uses a wide range of multivariate
techniques, such as factor analysis, ANOVA

and multiple regression analysis to test

different Likert scales.
According to Overall and Klett (1972), factor analysis is a multivariate technique
that usually defines factor variates as linear transformations of the original correlated
items of measurement. In order to employ factor analysis, the number of observations

must be at least fifty, and the number of observations-to-independentitems of
measurement ratio must exceed five (Hair et al., 1997). The last condition was,

however, not met by the sample size of this researchproject. There were twenty-five
items of measurement respectively for evaluation and control of strategic projects, and
fifty-four valid observations.
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In the first instance, factor analysis could not be employed in this study. However,
as multiple regression analysis would potentially bring to light some interesting insights

in the managementof strategic projects and possibly recommend future research
directions, it appeared to be important to seek a way of feasibly overcoming this
practical obstacle.
A viable way of overcoming such an obstacle could be to use the sub-groups of
items of measurement previously established in the questionnaire as a starting point for
employing factor analysis. The literature review and the exploratory investigation
justified these sub-groups of elements. For each sub-group of items of measurement, the
number of observations-to-independent items of measurement ratio exceeded five. As a

result, regression analysis could also be employed, as each factor would be an
independent variable in the regression models.

Prior to employing factor analysis,it is necessaryto check someassumptionsfor the
appropriateness of using it, as observed by Stewart (1981), Tabachnick and Fidell
(1989) and Hair et al. (1997). First, the proportion of statistically significant correlation
indexes between each two items of measurement must be substantial. Second, the
correlation between items of measurement when the effect of other items of
measurement is taken into account must be small. Third, the Bartlett test of sphericity

checks the presenceof correlations among the items of measurementby giving the
probability of the correlation matrix having significant correlation indexes among, at
least, someof the items of measurement.
Finally,

as observed by Stewart (1981), the Keiser-Meyer-Olkin

measure of

sampling adequacy (MSA) is considered to be the best procedure for testing construct
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validity. MSA assesses the extent to which items of measurement can be grouped

together.It must exceed0.50 to be acceptable,but it must desirably exceed0.60. In the
present study, if more than one item of measurement has MSA lower than 0.50, the
items are removed in a case-by-case strategy, starting with the item with the lowest
MSA. Complementarily, Cronbach Alpha is used to test the reliability of the factors.
According to Hair et al. (1997), there are two models for obtaining factor solutions:
the common factor analysis and the principal component analysis (PCA). PCA considers
the total variance (shared variance plus specific variance) and determines the factors that
minimise the proportion of specific variance. It is usually preferred to common factor
analysis (ibid. ), and it is employed in this study.
There are some stopping criteria to extract the number of factors. The latent root (or
eigenvalue) criterion is the most widely used technique. It states that any factor should

explain the variance of at least a single item of measurement if it is kept for
interpretation.

Factors that present an eigenvalue

above one are considered

representative. The a priori criterion is applied when the researcher knows in advance
the number of factors to extract. The percentage of variance criterion aims to ensure that
at least a specific amount of variance (usually circa 0.60) is given by the extracted
factors. The scree test criterion identifies the optimum number of factors to be extracted

before the amount of specific variance dominates the shared variance (ibid. ). In this
study, the screetest is usedto confirm the latent root solution, and the a priori criterion
is applied only if the latent root solution hasno practical significance.
The number of extracted factors is crucial. There are two solutions for extracting
factors: unrotated and rotated. The latter is commonly applied, as it often simplifies the
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factor structure. There are two groups of rotation: orthogonal and oblique. Oblique
factors
in
is
in
theoretical terms,
the
usually used
case of seeking meaningful
rotation

which is not the caseof the presentstudy. Among the methodsof orthogonal rotation,
VARIMAX allows for a distinguishing separationof factors. It is preferably used(ibid.)
and, therefore, applied in this study.
After extracting the factors, it is necessary to interpret them by identifying the
highest significant factor loading for each item of measurement on each factor. Factor
loadings must be greater than 0.30, desirably exceeding 0.50, and the percentage of
communality for each factor loading must exceed 0.50 (ibid. ).
The next step refers to labelling the factors. In this study the framework proposed

by the exploratory fieldwork is a referencefor labelling the factors.The labelled factors,
however, are not validated. The reasonis that the samplesize of this researchproject is
(1997)
by
Hair
factor
et al.
not sufficient to employ confirmatory
analysis, as observed
and Shoham(1998), which requiresat least one hundredobservations.
In this research project factor analysis aimed to create a reduced set of appropriate
the
different
be
There
in
reducing
of
to
ways
variables
are
regression models.
used
number of variables, namely summated scales and factor scores.
Summated scales use a composite measure (or an equally weighted linear

et
While
by
1997,
129)
Hair
as a replacementvariable.
combination, as suggested
al.,
p.
load
highly
items
that
on a
summated scales combine the selected
of measurement
factor, factor scorescombine all items of measurementon a factor. While factor scores
make the interpretation more difficult, summatedscalesare not necessarilyorthogonal.
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However, factors can be applied together for other multivariate techniques even if

orthogonality among them is not guaranteed(ibid.). "If summatedscales are a wellconstructed, valid, and reliable instrument, then it is probably the best alternative"
(Hair et al., 1997: 120). As far as possible this study used summated scales. If it was not
possible to achieve an acceptable level of reliability and validity for the summated scale,
a surrogate variable was chosen instead (ibid. ). A surrogate variable is an alternative to
summated scales. It is a simple procedure that chooses an item of measurement that best
represents a group of items of measurement.
The remaining part of this section discusses multiple regression. It refers to a
regression model in which the fitted value of the dependent variable is a function of
several predictors (Hair et al., 1997).
According to Hair et al. (op. cit. ), regression analysis follows a four-step procedure:
(1) identification of the purpose of the regression analysis; (2) search for any violation of

assumptions;(3) estimation of the regressionmodel and assessmentof the overall fit;
and (4) interpretation of the regression. Each step is discussed in the following
paragraphs.

There are two main purposesfor employing regressionanalysis.Regressionanalysis
can be predictive or explanatory. Predictive models aim to appraise the maximum

predictive power of a set of independent variables. Explanatory models assessthe
relative contribution of each independent variable, so as to predict the dependent
variable. In the present research project, regression models were employed for

explanatoryreasonsonly (ibid.).
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Before running the regression model, it is necessary to search for any violation of

assumptions.First, it is necessaryto check whether each independent variable is
normally distributed. In the case of skewed variables, tentative transformation (power,
logarithm, square root, etc) of these variables is recommended. Second, it is advisable to
verify the linear relationship between each two independent variables. Partial regression
plots between each two independent variables must be employed (ibid. ).
After running the regression model, it is necessaryto seek out any violation of some
assumptions. First, the linearity of the phenomenon measured (or predicted value) must
be met. The studentised residuals plot against the predicted value must be employed.
This plot, however, examines the combined effect of all independent variables against
the predicted value. It is also necessary to complement the analysis by plotting the
studentised residuals against each independent variable of the regression model (ibid. ).

The procedurefor checking the normality of the error term distribution has already
been discussed (see page 120). The homoscedasticity of the error term distribution can
be explored by analysing the studentised residuals plot against the predicted value. The
dependence of the error term distribution basically occurs in time series problems,
which is not the type of data handled in this study (ibid. ). Therefore, this assumption did

not needto be tested.
After seeking any violations of the assumptions,it is necessaryto estimate the
regressionmodel and assessits overall fit. For that purpose,it is necessary(1) to selecta
method for introducing/removing

(2)
to
into/from
model;
the regression
variables

evaluate the statistical significance and the goodness-of-fit of the model; and (3) to

examinethe occurrenceof influential observations.
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There are different methods for introducing/removing the variables into/from the
regression model, such as the enter method, which introduces the entire set of

independentvariables,or the backwardor stepwiseelimination methods,which involve
a sequential search of variables. The stepwise method is the most robust. The sequence
of variables is not relevant, due to the recursive approximation of the method (Hair et
al., 1997). As far as possible, the stepwise method was applied in the current study. If it
was not possible to apply it, the enter method was applied instead. For the confirmatory
specification of the model, the enter method was applied.
The statistical significance of the overall fit of the model is given by the F statistic,
which is obtained from the analysis of variance. If the regression model fits the data

well, the error of the residual square-errorof the regressionsquareratio is distributed as
an F statistic (ibid.).
The goodness-of-fit of the model is assessed through the coefficient of
determination (R2) and the adjusted coefficient of determination (adjusted R2). While
the former considers the proportion of the variance of the dependent variable that is
explained by the regression model, the latter is useful for comparing regression models
with different number of predictors and/or different sample sizes (ibid. ).

Influential points are outliers and leverage points. Outliers are observationswith
standardised residuals beyond two standard deviations from the mean. Extreme
beyond
the
observationsare special casesof outliers, where
standardisedresiduals are
three standard deviations from the mean. The outliers that are not representative of the
population must be removed (ibid. ). As it is difficult

to identify when outliers are

representative of the population, they are, for simplification, removed.
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Leverage points are those observations where the residuals are not necessarily
beyond two standard deviations from the mean, but they differ from the others in one or

more predictors. They influence the relationship between the predictors and the
predicted value in their direction (ibid. ). There are several measures used for identifying
leverage points, as discussed in the following paragraphs.
The leverage value measures the combined effect of all predictors for each
observation. In the case of big samples, the applied threshold is 2p/n, where p is the
number of predictors including the constant, and n is the sample size. In the case of
small samples, the threshold 3p/n is used (ibid. ).
There are some measures that refer to the influence on the overall fit or the overall
influence. The Cook's distance is considered to be the most comprehensive measure. It
accounts for changes in the predicted value if the observation is excluded, and the

leverageof a single observationin relation to the others. The threshold is usually one,
but for big or small samplesthe threshold 4/(n-k-1) is used,where n is the samplesize
and k is the number of independent variables in the regression model. One recommends
using the Cook's distance combined with the leverage value (ibid. ). In this study, they
are applied together, and the adopted thresholds are, respectively, 3p/n and 4/(n-k-1).

The adoptedprocedurefor removing influential points is the following. Outliers and
leveragepoints are initially identified. The first candidatesfor deletion are the outliers
that are also leverage points. In the case of mutually exclusive sets of outliers and
leverage points, the outliers are firstly removed, those with a higher standardised
Cook's
first,
higher
leverage
the
then
those
residual
and
with a
points are
removed,
distance first. The removal of influential points follows a case-by-case strategy until
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there is no more influential points left. When this occurs, observations with studentised

beyond
deviations,
if
two
they occur, are also removed, as
residuals
standard
recommendedby Hair et al. (1997). In the case of sampleswith a reducednumber of
This
the
influential
the
above.
of
short
stop
observations,
removal of
points might
happens because the sample may become too small and have a negative impact on the
(ibid.
).
results
Finally, the interpretation of the regression model includes analysing the regression
coefficient

(B) or the standardised regression coefficient

(ß) and the degree of

multicollinearity.
The regression coefficient, as observed by Chou (1998), is used to calculate the
predicted value for each observation, and measures the change in the dependent variable
per unit of change in the independent variables. The standardised regression coefficient

is the slope of the regression model, and denotes the relative importance of each
predictor in the regression model.
Predictors usually have some degree of multicollinearity.

The tolerance and the

The
for
inflation
factor
(VIF)
variance
measuring multicollinearity.
are commonly used

latter is the inverse of the former. Tolerance is the amount of variability of an input
denotes
A
is
input
tolerance
variable that not explained through other
variables. small
high collinearity. In practical terms, toleranceand VIF must be, respectively,higher than
0.1 or less than 10 (Hair et al., 1997).
Some final remarks must be made. The regression power, i. e. "the probability of
detecting as statistically significant a specific level of R2 or a regression coefficient at a
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specified significance level for a specific sample size" (ibid.: 165) must be, at least 80%
for a significance level of 5%. The observations-to-independent variables ratio must
exceed five. These two rules of thumb directly affect the generalisability of the

regressionmodel (ibid. ).
Data sets are generally incomplete, but regression models require complete
observations. In order to accommodate the data set, missing values are usually replaced
by mean series, as the mean substitution is one of the most used methods. The average
of the valid responses is used to calculate the replacement value. This method maintains
the size of the data set, provides all cases with complete information, internally
generates the replacement value, and does not change the sample's overall mean. In
order to apply the mean substitution method, missing data must be random (ibid. ). In the

current study no specific pattern for the missing data can be observed,and missing data
are, therefore, considered to be random. This is further discussed in the following
chapter.
3.4.2.3 - Questionnaire Administration

This section focuses attention on the questionnaire administration. It is divided into
three parts: (1) institutional support and primary access; (2) pilot testing; and (3) main
survey. The first two were carried out before sending the questionnaire out to the
respondents, in order to increase the questionnaire's response rate and test its reliability

and validity.

The first part of this sectiondiscussesthe processof facilitating and negotiating
primary access. On the one hand, facilitating primary accessis possible by getting
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support from an institution to get key contacts in the companies. On the other hand,
negotiating primary access consists of approaching and gaining co-operation from the

key contacts. Gaining and sustaining the co-operation of the potential participants is,
however,discussedat the end of this section.
A critical issue in the current study was to obtain a significant number of potential
respondents who would be willing to answer the questionnaire. There were three ways
in which this could be done. The first was to identify the UK upstream oil and gas
companies listed in the 1999 Dun & Bradstreet Database and send the questionnaires out
for the attention of staff holding targeted positions. The second was to gain access to a
database of an institution in the petroleum industry and to send out the questionnaire

randomly to its associates.The third was to ask an institution in the petroleum industry
for a list of key contact namesin the companieswho would indicate namesof potential
respondents.
There were five relevant issues that affected the choice of the most effective
alternative to be followed. First, the selected population of UK upstream oil and gas
companies was not large (thirty-one companies). Second, the targeted group of
respondents was very specific, and this limited the applicability of the institution's
database. They were preferentially

senior, non-operational

and multidisciplinary

managers holding a medium management level, and were directly involved in managing
strategic projects. Third, managers in the UK upstream oil and gas sector were

extremely busy, especially due to reduced staffing levels in the companies.Fourth, the
questionnaire was too long to be answered by managers who would not be willing to
in
it.
Finally,
the
is
respond
upstream and oil and gas sector a competitive environment
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itself and the respondents could be sceptical (or even downright unwilling)

about

disclosing information. Based on these five issues, the third alternative was selected, i. e.

to ask an institution in the petroleum industry for a list of key contact names in the
companies who would nominate potential respondents.
The sample framing strategy followed by this study is based on Shoham's (1998,
1999) methodologies. In his studies, a list of companies was first identified, and then a
specific group of managers was contacted by telephone and asked to participate in the
survey. Nominated questionnaires were sent to a sample framed by convenience of
managers who were willing to participate. In the first study, the sample framed by
convenience resulted in a much higher response rate than the previous studies (ibid. ),

and as observedby White (2000), samplesframed by conveniencegive a large scope.
In the current study, the Institution of Petroleum was contacted and agreed to
collaborate with this research project. The Institution offered a list of twenty-seven
primary contacts. They included twenty-five

names in UK upstream oil and gas

companies and two names in UK petroleum institutions. These names would be
approached both for piloting the questionnaire and designating names of potential
respondents. A second list of nine contact names replaced part of the original list. Six

companies,although not included on the list provided, were also contacted,as they were
part of the selected thirty-one leading UK upstream oil and gas companies.

A primary contact letter was sent out both to the list of twenty-five contactsand the
six additional companies. This letter aimed to get informed consent and a list of
nominated participants from each company. Some of the companies asked for a sample
of the questionnaire prior to nominating the participants.
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As a result of sending out the primary contact letters, eight companies refused to
participate in the survey. Three of them gave reasons for not taking part in the survey,

levels,
limited
and one of them
such as corporate restructuring, merging and
staffing
ignored the contact letter. Twenty-three companies (74% of the targeted population)
responded positively to the primary contact letter. Among them, nineteen companies
(61% of the targeted population)
companies indicated

four
nominated seventy-four participants and

staff members who were predisposed to distributing

the

questionnaires among their peers. These individuals constituted the sample framed by
convenience of the current study.
The following part of this section discusses the pilot testing of the questionnaire.

The questionnaire was piloted to ensure that amendmentscould be made before
administratingthe main survey,as suggestedby O'Brien and Meadows(1999).
The pilot testing consistedof (1) the support of a committee of three academics;(2)
face-to-facerecorded interviews with a top managerfrom an oil and gas company and
an expert from a petroleum institution; and (3) posted/handed questionnaires to six
fill
in
the
from
to
They
two
middle managers
oil and gas companies.
encouraged
were
questionnaire, and made oral or written

comments and recommendations when

Converse
by
in
Finally,
and
to
the
testing,
applicable.
order
refine
pilot
as suggested
Presser (1986), four doctoral researchers without any experience in the management of

upstreamoil and gasprojects were askedto read and commenton the questionnaire.
During the piloting of the questionnaire, the elements involved in the evaluation
and control of strategic projects, as well as the list of techniques involved in those stages
were thoroughly discussed with managers and experts in the UK upstream oil and gas
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definitions)
(and
The
their
testing
operational
sector.
pilot
revisited the set of elements
involved in managing strategic projects proposed by the exploratory fieldwork, as well

as examining the list of techniquesreviewed by the literature and the terminology used
for these techniques.

The remaining part of this section discusses the main survey. Seventy-eight survey
packets were posted to named multidisciplinary

managers holding top, medium and

lower positions and to staff who would distribute the questionnaires among their peers,
scattered over England and Scotland. Each mail packet enclosed a sample of the
questionnaire, a covering letter and a pre-paid envelope. None of the packets posted to
staff who would distribute the questionnaires, however, were returned.
Twenty respondents answered the questionnaire up to the initial deadline. A few of
them asked the researcher to e-mail the questionnaire, as they preferred e-mailed to

deadline.
The
the
after
postal questionnaires.
contacting process started precisely
Reminder letters were not sent out to the participants. Instead, participants were
assiduously contacted through telephone calls and e-mails. Forty respondents answered
for
the
being
On
that occasion, some participants asked
positively after
contacted.

questionnaireto be e-mailed to them, insteadof it being posted.
Sixty questionnaires were received back. Fifty-four questionnaires were considered

fifteen
from
(90%
the
valid observations
of
original sample), which were multiples
(three big, sevenmedium and five small) companies.Of the seventy-fourquestionnaires
sent out to nominated individuals, the response rate was 73%. This excellent rate
This
high
the
to
the
questionnaire.
reflected
commitment of the potential respondents
Converse
by
from
following
different
and
tactics
exceptional rate resulted
suggested
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Presser (1986), which include (1) a covering letter which included the primary contact
name in each company; and (2) contacting respondents at different instants in different

from
it
However,
the a
telephone
essentially
such
ways,
as e-mails and
calls.
resulted
priori nomination of participants.
In this study the sample was framed by convenience through judgmental sampling
in order to achieve a group of individuals with specific characteristics within

a

population of small proportions. Nevertheless, it seems to be representative of the
population. First, the company's and respondents' response rates were high (respectively
48% and 73%). Second, the confidence intervals of the variables varied, on average,
12% around the means, which is considered a minor variation.
On average, the surveyed sample broadly involved a multidisciplinary, male group
longfield,
in
They
long-term
the
of managers.
were middle managers with a
experience
term job commitment,

They
international
experience.
and short-term
managerial

belonged to a diverse group of international, integrated and plc's UK-resident upstream
in
described
The
the next
the
oil and gas affiliates.
overall results of
questionnaire are
chapter.
3.4.3 - Confirmatory

Investigation

The last phase of the proposed methodology was the confirmatory investigation. The

limitations
the
investigation
of
to
confirmatory
aimed
overcome some practical
(1992),
Newton
by
Rudestam
and
questionnaire,such as open responses,as suggested
and validate

the proposed sets of techniques for

successful strategic project

management.
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The confirmatory investigation was divided into two stages. The first consisted of
structured follow-up

telephone interviews, each one lasting between five and ten

for
likely
in
identify
March
2000.
They
the
the
to
reasons
minutes, carried out
aimed
respondents'lack of awarenessof some techniques,and not using them. Twenty-five
respondents were selected randomly among those who had a degree of unfamiliarity
with some techniques. The results of the follow-up interviews are described in the next
chapter.
The second stage occurred in February 2001. It consisted of posting (or e-mailing)
two documents (a copy of the report of the research findings and a proposal of sets of
techniques for successful strategic project management) to thirty-seven respondents who

agreed to receive the report. A covering letter, a one-page assessmentsheet (see
Appendix IV for details) and a pre-paid envelope were provided with the documents.
The assessmentsheet invited the participants to give their opinion about the quality and

efficacy of the proposedsets.
Nine assessment sheets were returned up to the initial deadline. Participants were
contacted through e-mails and telephone calls exactly after the deadline. Twelve
respondents answered positively

after being contacted. On that occasion, some

participants asked for the questionnaire to be e-mailed again.

Twenty-one assessmentsheetswere received back (responserate of 57%), which
were multiples from eleven (two big, five medium and four small) companies,according
to the originally surveyedcompanies.The results of the assessmentsheetare described
in Chapter 5 ("Techniques to Support Successful Strategic Project Management"). Table
3.6 summarises overleaf the stages of the confirmatory investigation.

135

TABLE

3.6

-

STAGES

Stage
Number
111.1

111.2

Denomination
Confirmatory
Investigation Part 1
Confirmatory
Investigation Part II

3.5 - Limitations

OF THE CONFIRMATORY

INVESTIGATION

Period of
Realisation

Research Technique

Objective

Structured Follow-up
Telephone Interviews

To validate the
research findings

March 2000

One-page
Assessment Sheet

To validate the
proposed set of
techniques

February 2001

of the Study

This study has inevitable

limitations,

despite the researcher's persistent attempts to

maintain a singular degree of quality. There are four types of limitation,
caused by (1) the research methodology;

namely those

(2) the way in which the research instruments

were designed and applied; (3) the conceptual simplifications; and (4) the sampling
design.

The general limitations caused by the research methodology, as mentioned by
Converse and Presser (1986), are short-term and selective memories. Participants are
often requested to recall information
memory

tends to dominate.

According

or long-term,

but short-term

to Stern (1979), participants

seem to prefer

in the medium-

disclosing information that favours them at present.
There are some practical limitations associated with the way the research techniques
in
designed
Exploratory
interviews
stage
early
and applied.
were
were conducted at an
better
to
Some
differently
be
formulated
to
adjust
the research project.
questions could
the research purposes. Moreover, the exploratory investigation was applied to a single
company.

Nevertheless,

these problems

did not prevent the exploratory

investigation
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from being successfully attained. The pilot testing of the questionnaire supported the
reviewed literature and revisited the exploratory findings.

The design of the questionnairepresentedsome problems. In the first section, the
chosen category of strategic project should be the one that best fits the last strategic
project. The location (UK or abroad) of the last strategic project undertaken was not
asked, nor was it described. Meanwhile, the investment climate should reflect the
average climate throughout the strategic project management. These problems, however,
did not significantly affect the questionnaire findings.
In the second section, although the list of techniques for managing strategic projects
was thoroughly reviewed by the literature and the terminology used for these techniques

was carefully examined during the questionnairepiloting, examplesof some techniques
were chosen to represent some techniques (PERT-CPM for scheduling and financial
performance monitoring for progress measurement) to help clarify the respondents.
However, these examples might have confused a few respondents. Other respondents
considered the term "generally used" too open. Some managers holding specific
management levels generally use a technique at some moments, but they may not
consider such techniques as generally applicable. Nor was there any guarantee that a

doubtful
box
is
"no"
"missing
if
about the
non-answered
a
or a
value", a respondentwas
terminology used for a technique.Intervieweesexaminedthe terminology usedfor these
techniquesduring the questionnaire piloting. However, due to a restricted number of
interviewees, follow-up interviews were carried out to clarify these issues after the
questionnaire administration. The questionnaire findings were confirmed by the followup interviews.
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In the third and fourth sections,there were different time frames (strategicproject
management in general terms vs. last strategic project management) which might, to

someextent, have confusedsomeparticipants.This problem was minimised by applying
differentiated guidelines for each question and different colours for subsections.Some
respondents considered the term "always addressed" as being open. An element
involved in strategic project management can always be addressed for a specific
situation or category of strategic projects, but not always addressed in general terms.
Nevertheless, this problem did not have a significant effect on the questionnaire
findings. The respondents occasionally linked, for instance, meetings, reports, peer
reviews and electronic mails, instead of techniques, to the elements involved in strategic
project management. However, the former took a peripheral part in the analysis.

The first part of the confirmatory investigation conducted by telephone only
generated twenty-five interviewees. However, there were reasons for restricting the

number of interviewees. First, they were randomly selected among those who had a
degree of unfamiliarity

with certain techniques. Finally, the number of interviews

stopped when the reasons for the managers' unfamiliarity with the techniques became
repetitive. The second part of the confirmatory investigation sent assessment sheets to
the respondents who would be willing to receive a copy of the summary report on the

researchfindings. The number of respondentsof the assessmentsheetswas small, and
therefore the statistical analysis was limited. It is important to mention that the
assessmentsheet was not tested before its administration due to time constraints,and
that the main reasonfor the respondentsnot to answerthe assessmentsheetwas lack of
available time.
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There are also some limitations associated with theoretical simplifications. First,
techniques differ from information systems or commercially available software tools, as

well as documents,guidelines or communication tools such as meetings,reports, peer
reviews and electronic mails. Second,this researchfocuseson the critical descriptionof
the techniques rather than discussing the constraints to one's actions, or on the
managerial sanction, in using them. The techniques are those used after the conception
of a strategic project.
Third, techniques are listed separately in the questionnaire. The association of a
diverse range of techniques with a broader process is not followed by this research
project, although being suggested by some authors in the project management field.

Respondentscould have associated,for instance, risk analysis with a wide range of
application areas,probably in the context of risk managementprocesses,as stressedby
Chapmanand Howden (1997). According to Chapmanand Howden (op. cit.), the risk
managementprocesscomprisesa number of techniquessuch as discounting procedures
in various forms (e.g. NPV, IRR, payback period), sensitivity analysis and decision-tree
analysis. Any difference between techniques definition used in this research project and
techniques definition understood by questionnaire participants was mitigated during the
questionnaire piloting,

which fed back on the participants' understanding on the

techniques.During the questionnairepiloting, intervieweesagreedwith a list of separate
techniques.
Fourth, the techniqueslisted in the questionnairewere comprehensive,but by no
means exhaustive. This list was based on an extensive literature review and examined
during the questionnaire piloting, when interviewees agreed with the terminology used
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for the listed techniques. Furthermore, respondents were invited to include any
additional technique they often use in managing strategic projects when completing the

life
(CAPEX),
These
included
techniques
questionnaire.
capital expenditure
additional
cycle costs, return on capital employed (ROCE), reserve-to-production ratio and
development cost per barrel, which were also taken into account in the design of the sets
of techniques for successful strategic project management. Fifth, techniques were
categorised, in the exploratory fieldwork, into evaluation and control techniques, for the
purposes of simplification.

This a priori

categorisation was tested during the core

investigation.

Sixth, evaluation and control elements involved in managing strategic projects did

include
issues associatedwith contractors and partners. Seventh, successelements
not
are contextual, as they are, in this work, associatedwith the managementof UK
upstream oil and gas projects. For instance, economic and political uncertainties are
believed not to explain successful strategic project management,as the North Sea is
considered to be a stable environment.
Eight, the linkage between successful strategic project management and successful

for
in
investigation.
Finally,
a
the
the
measures
companies played no part
current
strategic project's successare referred to a strategicproject's termination. Intermediate
into
between
however,
taken
the
measures
were not
evaluation and control stages,
account.

There are somelimitations causedby the sampling design.First, neither the targeted
population nor the sample size were sufficiently large, which did not allow for the

application of some advanced multivariate analysis, namely structural equation
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modelling. Furthermore, the sub-groups of elements established by the questionnaire
were the chosen way of overcoming the small sample size in order to employ

multivariate techniques. However, the quality of the results outweighed the reduced
sample size. As observed by White (2000), the precision of information is more
meaningful than the sample size.
Second, the observations in each company must be independent. Nevertheless, there
was no complete guarantee of such independence. The need for independent
observations could be relaxed without loosing much relevant information.
Third, although the sample was designed by convenience, it appears to be
representative of the population. There are some reasons for that. First, the response

both
from the companiesand individuals were high. Second,the tight confidence
rates
intervals of the findings gave an indication of the range within which the population
values are likely to be. However, generalisationsfrom the sampleto the population are
consideredin this study with caution.
Fourth, generalisations to any other population are, in the first instance, untimely
(Shoham, 1999). However, the great majority of companies surveyed were international,
and most managers had international experience. The findings, therefore, can contribute

to the extensionof the conceptualboundariesand improve current practicesin managing
upstreamoil and gas strategicprojects.
Fifth, it is relevant to verify whether the non-respondentsof the questionnairehad a
distinct view from the respondents, and, if they did, whether the number of nonrespondents was sufficiently

large to impact on the respondents' common view
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(Shoham, 1999). As the researchstudy attained an extremely high responserate, this
problem was considered irrelevant. A random group of non-respondents was contacted,

and the main reasonsfor not respondingwere lack of available time and the length of
the questionnaire.As Shoham(1998,1999) observes,thesereasonsare not consistently
related to the response rate, and therefore the non-response rate is not believed to impact
substantially on the results.
Finally, the current study was non-experimental and was unable to control
independent variables. Therefore,

causal relationships

between the independent

variables and the dependent variables must be considered with caution (Chou, 1998).
3.6 - Ethical Issues
According to Blaxter et al. (1996), research projects frequently evoke ethical issues,

especially where people are involved. Researchethics is based on a clear agreement
between the researcher and the researched. The researcher must "[... J exercise
(ibid.:
in
dissemination"
data
the
responsibility
processesof
collection, analysis and
146).

Ethical principles were continuously exercised at all stages of this research project.

Primary contacts,gatekeepersand participantswere treatedwith care and probity, while
participants were free to co-operatein any stage of the researchproject and the rules
were clearly stated at each stage of the data collection.

In the exploratory investigation, interviewees were asked for consentprior to tape
recording their interviews. In the core investigation, companies were asked for informed
consent before completing the questionnaire. The questionnaire was posted to the
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companiesin advance,if requested.In the confirmatory investigation,respondentswere
asked for consent before providing additional information and responding to the
assessmentsheet.At all stagesof the data collection, data confidentiality and anonymity
of the participants were formally declared. During the data analysis and the
dissemination

of

the results, the researcher also exercised the principles

of

confidentiality and anonymity.
3.7 - Concluding Remarks
This chapter gave an overview of existing research paradigms and methods of data

collection in the social sciences.It also outlined the methodologicalpath to be followed
in this research project, including the methods of data analysis. The limitations of the

current study and ethical issueswere discussedat the end of this chapter.
The proposed methodology followed a triangular approachand was divided into
three phases: exploratory investigation, core investigation and confirmatory
investigation. The exploratory investigation aimed to give a sense of reality to the
research problem, to motivate the design of the remaining phases of the proposed
research methodology, and to support the reviewed literature in outlining the research
hypotheses. It was divided into two stages: exploratory fieldwork

and exploratory

deskwork. The former involved face-to-face recorded interviews, while the latter
consisted of theoretical analysis. The exploratory fieldwork aimed to give an overall
picture of corporate strategies, strategic opportunities and strategic projects, to
understandthe evaluation and control of strategic projects, and to describe a set of
elements involved in strategic project evaluation and control. The exploratory deskwork,

meanwhile, constituted a search for a correspondencebetween the elements obtained
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from practice and theory, placed the elements within a conceptual framework, and
investigated the role of techniques in addressing, in theoretical terms, such elements.

The core investigation involved questionnaire design, a proposal of statistical
analysis and questionnaire administration. It aimed to produce a questionnaire which
findings,
hypotheses,
to
test
the
the
consolidate
was able
research
generalise
exploratory
the overall findings, and support the proposal of sets of techniques for successful
strategic project management. The questionnaire design was divided into four steps:
sampling procedure, questionnaire structure, measurement scales and operational
definitions of the research items of measurement, and the reliability and validity of the
questionnaire. The statistical analysis referred to a proposal of statistical techniques for

data analysis. The questionnaire administration was divided into three steps:
institutional support and primary access,questionnairepiloting, and main survey.
The confirmatory investigation sought to validate some questionnairefindings and
the proposed sets. It was divided into two stages. The former involved follow-up
telephone interviews and the latter consisted of an assessment sheet. Along with the
description of the proposed research methodology, the efforts made to put it into
practice were thoroughly illustrated.
The following

It
to
is
findings
aims
this
the
chapter.
chapter of
study
research

presentand discussthe overall results and revisit the researchhypothesesof the current
The
findings.
It
is
divided
into
findings
two parts: exploratory
and core
study.
findings,
The
findings
investigation.
to
the
core
exploratory
refer
exploratory
followfrom
the
the
meanwhile, combine
questionnaireresults with the results obtained
up interviews, which are part of the confirmatory investigation.
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Chapter 4

FINDINGS
RESEARCH

4.1 - Introduction
This chapter discusses the overall findings of the current research project. It is divided
into two main parts: the exploratory findings and the core findings. While the former is
associated with the exploratory investigation, the latter combines the results of the
questionnaire with those obtained from follow-up interviews. The final part of the
chapter revisits the research hypotheses.
The chapter is divided into five sections. Section 4.2 begins by discussing the
findings of the exploratory fieldwork,

define
identify
broadly
to
and
seeks
which

The
involved
in
elements respectively
evaluating and controlling strategic projects.

deskwork
exploratory
searchesfor a correspondencebetween the elements obtained
from practice and theory, the proposal of a conceptual framework to support these
elements, and the role of techniques in addressing, in theoretical terms, these.elements.
Section 4.3 introduces the core findings, which involve the findings of the questionnaire
and follow-up interviews. The core findings are divided into three parts: univariate and

bivariate analyses, multivariate analysis and qualitative analysis. The first broadly
describesthe overall sample.The secondexplores the relationship betweenthe group of
different
involved
in
and
elements
respectively strategic project evaluation and control,
levels of a strategic project's success.The third discussesthe questionnaire's open4.5
Section
Section
4.4
Finally,
hypotheses.
points
the
ended questions.
revisits
research

out the concluding remarks and introducesthe next chapter.
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4.2 - Exploratory

Findings

This sectionaims to discussthe exploratory findings of the current researchproject. The
exploratory findings emerged both from the interviews undertaken during the
exploratory fieldwork and the conceptual analysis, which formed part of the exploratory
deskwork. These findings are presented in the following sections.
4.2.1 - Findings of the Exploratory

Fieldwork

This section outlines the findings of the exploratory fieldwork. They are based on a set
of interviews that took place in July 1998 with nine managers holding top and medium
positions in a single upstream oil and gas company.

These findings included the interviewees' definition of corporate strategies,
strategic opportunities and strategic projects, the description of the evaluation and
control of strategicprojects, and the identification and definition of elementsinvolved in
the evaluation and control of strategic projects. The elements were categorisedinto
evaluation and control elements. It is relevant to mention here that the interviewees
stressed the importance of the outcomes of a strategic project in the description of the
evaluation and control of strategic projects.

Corporate strategy is defined as a set of actions (or a current way) to achieve
previously identified long-term corporate objectives. These actions are responsiblefor
corporate growth, improvement and reforms. According to the interviewees, there are
two different kinds of strategy: businessstrategy and competitive strategy.The former
latter
The
to
be
in
future,
i.
refers
what a company wishes to
the
e. a company's soul.
refers to a company's market positioning in a specific industry.
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A strategicopportunity is suggestedto be anything a company can take advantage
of in order to improve its competitive position and achieve the highest corporate results.

For the interviewees, a strategic opportunity is essentialfor a company to complete a
trajectory within a specific scenario. A strategic opportunity is usually an output of
corporate visioning. It is sometimes a hidden option, and opens up a competitive
differential to the company. The corporate vision is responsible for conceiving the
corporate strategies and continuously developing distinguishing strengths, such as
resources and capabilities, to acquire, maintain and renew a competitive advantage
before the competitors. It consequently takes advantage of a strategic opportunity.
A strategic project is considered to be an entity involving a specific investment

associatedwith a corporate strategic area, and representsthe vehicle used to put a
strategicopportunity into practice. According to the interviewees,a strategicproject is a
means of realising and implementing a strategic opportunity. It is a conceptual and

physical description of the mechanismsto attain a strategy.A strategicproject must be
applicable and executable, i. e. a representation of reality, have a business orientation and
be in line with corporate mission and goals. While conceiving a strategic project, it is

important to addressimportant issuessuch as the actions to be taken in order to develop
critical resources, to successfully consolidate a position and to boost internal
satisfaction.
Strategic projects are considered as few, relevant, front line, big size, innovative,
value creating and market positioning projects. They are seen as both external and
internal agents, not only opening up external channels, but also enlightening internal
strengths. They might have an impact on the company in the long run and also provide
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high long-term results. However, they are often perceivedas high-risk projects,because
they often admit the possibilities of negative financial results.

The evaluationof strategicprojects, as suggestedby the interviewees,refersto their
design, planning and valuation in order to allow ultimately for their comparison and
ranking. From a financial perspective, the evaluation of a strategic project is a hard task.
It is difficult to associate strategic results with financial results, although the former
explains the latter. On the one hand, interviewees with a strategic background
considered that a strategic project might not necessarily be financially oriented but

presumably they are thought to be financially beneficial in the long run. For them,
financial results are important, although they are not essential, because other results
-

indirect and not easily (or even) measurable,are also important, such as market position,
customer satisfaction, internal satisfaction, image, reputation, access, social and
environmentalimpacts, among others. On the other hand, intervieweeswith a financial
background considered that even if financial results are indirect, they are also
fundamental.

An important question was posed: is it possible to link strategic results to financial

ones? If so, how? For this purpose, the interviewees recommendedto build a bridge
among different perspectives,including the financial one. One interviewee suggested
that a strategicproject could be evaluatedthrough multidimensional macroquantifiers in
order to measuretheir contributions to the corporateresults.
As has been declared by some interviewees, the process of evaluating a strategic
project starts by identifying a strategic opportunity associated with a number of expected

results. A strategic opportunity motivates the conception of one or more strategic

148

projects. If a company has both the basic resourcesand capabilities - or is able to get
them at a reasonabletime, and also allocates its best resourcesto realise the planned
actions, it has the needed competenciesto create, acquire, maintain and renew a
competitive advantage. In order to acquire a strategic opportunity, a company
participates in auctions and bidding processes, among others, and also establishes an
effective interaction within the company and between the company and its peers. For
these interviewees, during the acquisition of a strategic opportunity, the strategic project
is the instrument used to build a relationship based on mutual faith, in order to exchange
ideas, reinforce a suitable image and prospect a profitable market positioning. The
evaluation of a strategic project is usually associated with the process of acquiring a
strategic opportunity.

According to the interviewees, a strategic project can be controlled by checking
whether goals are attained,actionsare performed as planned and results are successfully
achieved.The developmentof a certain number of actions allows a companyto achieve
a strategic project's expected results successfully. First, a company might allocate its
best resources to its strategic projects. Second, a strategic project must be effectively

controlled. The processof control usually corrects eventual deviations from the desired
values during a project's implementation. However, as some interviewees suggested,

corrective actions might not be effective, as most of the changesare quite irreversible.
Although a continuous, systematisedre-evaluationof a strategicproject should have
beencarried out from the inception of the strategicproject, as statedby the interviewees,
a company must have a proactive attitude in order to transform its future. A reactive,
traditional performance measurement system is not unconditionally insufficient, but a
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proactive control is also necessaryto accomplish an effective strategicproject control.
As some interviewees added, a strategic project's diffusion within the organisation, an

effective managerialinvolvement, changesin the organisationalroutines and continuous
training are also requirementsfor effective control.
For the interviewees, control is usually associated with the process of sustaining and
renewing an acquired strategic opportunity. During this process, a strategic project can
be stopped due to a lack of reliability and feasibility, and is adapted due to internal
and/or external circumstances and replaced by more attractive strategic projects.
Strategic projects, however, are usually not effectively controlled.
Three main reasons were advanced for ineffective control. First, control is in itself a

difficult matter. Secondly,planning is usually not suitably performedand directly affects
a strategicproject's overall performance.Finally, there is often an inadequateregime of
managerial compensation. Beyond this, a strategic project must be accurately and
continuously controlled to guaranteesuccessfuloutcomes.Time, effort and resources
are seen as the key variables in controlling strategic projects. Effective control has the
power to dynamically execute, transform and adapt a strategic project. According to the

interviewees,if a company is sufficiently skilful and organisedto proactively seeknew
targetsand rely on historical performancemeasures,then it might be able to accomplish
an effective control.
This section presentsnow the remaining and most important part of the findings of
the exploratory fieldwork. The interviewees proposed and defined sets of elements
respectively involved in the evaluation and control of strategic projects, as seen in

Tables 4.1 and 4.2 in the following pages.These sets of elements(and their operational
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definitions) were re-examined during the questionnaire piloting in order to adjust the
design of the final version of the questionnaire.
TABLE 4.1
Evaluation

-

EVALUATION

Element

Feasibility
Timescale
Durability

Flexibility
Time
Financial Capability

Financial Leverage
Financial Market
Uncertainty
Competition
Economic Uncertainty

Social Uncertainty
Political Uncertainty
Environmental Uncertainty
Geological Uncertainty
Technological Uncertainty
Corporate Alignment
Competency Alignment
Interdependency
Cash Flows
Financial Summary
Measures

Environmental Impact
Social Impact
Political Impact
Market Share
Organisational

Impact

ELEMENTS AND OPERATIONAL
Operational

DEFINITIONS

Definition

Strategic project's difficulty of realisation and implementation
Strategic project's time to maturity
Strategic project's economic life, e. g. platform production life
span
Strategic project's flexibility to adapt to changes in external
circumstances
Time value of money
Firm's financial situation
Firm's requirement to raise external funding, e. g. project finance,
leasing
Uncertainty related to financial market variables, e.g. oil price,
exchange rate
Firm's rivalry to competitors
Uncertainty related to economic environment, e. g. growth,
inflation

Uncertainty related to social environment, e.g. cultural issues,
customer attitudes
Uncertainty related to political environment, e.g. taxation,
expropriation, government support
Uncertainty related to environmental legislation, pressure groups
Uncertainty related to geological issues, e.g. il(gas) reserve
Uncertainty related to changes in technology
Strategic project's adherence to corporate mission and goals
Strategic project's fit with corporate strengths
Strategic project's interaction with other projects and activities
Costs and benefits by time period

Strategic project's financial measures
Strategic project's impact on environment
Strategic project's impact on society
Strategic project's impact on key stakeholders, e.g. government
Firm's market position due to the strategic project
Strategic project's impact on the or anisation
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TABLE

Control

4.2

-

CONTROL

ELEMENTS

Element

Financial Market
Scanning
Budgetary Constraints
Market Scanning
Economic Scanning
Environmental Scanning

Political Scanning
Corporate Alignment
Scanning
Project Milestones
Scanning

AND OPERATIONAL

Operational

DEFINITIONS

Definition

Monitoring of financial market information, e.g. oil price,
exchange rate
Financial constraints affecting a strategic project's execution
Monitoring of customer and competitor information, e.g. brand
image, ompetitor activity
Monitoring of economic information, e. g. growth, inflation
Monitoring of environmental information, e. g. water emission, oil
ollution

Monitoring of political information, e.g. taxation, expropriation,
govern ent support
Monitoring of strategic project's adherence to corporate mission
and goals
Monitoring of progress against strategic project's milestones

Product Monitoring

Monitoring of product information, e.g. oil quality, appropriate gas
supply

Managerial Interaction

Ability to promote involvement, commitment

Resources Deployment
Learning

Ability to apply current resources and competencies

Innovative Routines

Innovative Technologies
Financial Targets
Timescale Targets
Customer Satisfaction
Environmental Targets
Market Position
Corporate Alignment
Employee Satisfaction
Organisational
Communication
Employee Development
Technological
Development
Organisational
Adaptability

and leadership

Ability to learn from past experience, e. g. interim and postappraisal
Ability to change organisational routines

Ability to introduce new technologies
Degree to which financial targets (e.g. costs, incomes, financial
summary results) are achieved
De ree to which strategic project's deadlines are met
Level of customer contentment achieved
Degree to which environmental targets are achieved
Level of market position achieved
Degree to which corporate mission and goals are supported
Level of internal contentment and morale achieved
Quality of internal communication around the strategic project
Degree of development of employee skills
Degree of development and diffusion of technology
Degree of organisational
circumstances

4.2.2 - Findings of the Exploratory

adaptability to changes in external

Deskwork

This section outlines the findings of the exploratory deskwork. These findings are based
on a conceptual analysis carried out between August and October 1998, and are divided
into three parts: (1) the search for a correspondence between the elements obtained from
practice and theory; (2) the distribution of the elements within a conceptual framework;
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and (3) the investigation of the role of techniquesin addressing,in theoretical terms,
theseelements.
The first part of this section, based as it is on the reviewed literature, aims to
explore the correspondence between the elements obtained from practice and theory.
Tables 4.3 and 4.4 present in the following

pages the theoretical sources for,

respectively,eachevaluation and control element.
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TABLE

4.3

-

CORRESPONDENCE

BETWEEN

EVALUATION

Evaluation Element
Feasibility
Timescale

ELEMENTS

AND THEORY

Theoretical Source
Cooper and Chapman (1987), Lock (2000e)
Van Horne (1992), Weston and Copeland (1992), Brealey and Myers
(1996), Dyson and Berry (1998)
Van Horne (1992), Weston and Copeland (1992), Brealey and Myers
(1996), Nanda (1996), Dyson and Berry (1998), Grant (1998), Slater et

Durability

al. (1998)
Kester (1984,1993),
Evans (1991), Kulatilaka and Marcus (1992),
Bunn and Salo (1993), Kemna (1993), Dixit and Pindyck (1994), Smith

Flexibility

and Nau (1995), Schoemaker (1995), Brealey and Myers (1996),

Financial Capability
Financial Leverage

Buckley and Tse (1996), Ward and Chapman (1996), Leslie and
Michaels (1997), Buckley (1998), Kogut and Kulatilaka (1998), Amram
and Kulatilaka (1999a, b)
Van Horne (1992), Weston and Copeland (1992), Brealey and Myers
(1996), Buckley (1998), Dyson and Berry (1998), Slater et al. (1998),
Brewer et al. (1999), Turner (2000b)
Stewart (1994), Dyson and Berry (1998)
Modigliani and Miller (1958), Brealey and Myers 1996

Financial Market
Uncertainty

Chapman et a!. (1987), Cooper and Chapman (1987), Van Horne
(1992), Dixit and Pindyck (1994), Smith and Nau (1995), Brealey and

Time

Myers (1996), Dyson and Berry (1998), Slater et al. (1998), Am ram and
Kulatilaka (1 999
Chapman et al. (1987), Smit and Ankun (1993), Buckley and Tse

Competition

Economic Uncertainty
Social Uncertainty

Political Uncertainty
Environmental
Uncertainty
Geological Uncertainty

(1996), Kulatilaka and Perotti (1996), Amram and Kulatilaka 1999a
Chapman eta!. (1987), Cooper and Chapman (1987), MacNulty (1977),
Vanston Jr. (1977), Becker (1983), Dixit and Pindyck (1994)
MacNulty (1977), Vanston Jr. (1977), Chapman et al. (1987)

MacNulty (1977), Vanston Jr. (1977), Becker (1983), Chapman et al.
(1987), Cooper and Chapman (1987), McGrath (1999)
Cooper and Chapman (1987), Dixit and Pindyck (1994)
Dixit and Pindyck (1994)

Technological
Uncertainty
Corporate Alignment

MacNulty (1977), Becker (1983), Chapman et al. (1987), Cooper and
Chapman (1987)
MacNulty (1977), Becker (1983), Dyson and Foster (1983), Andrews
(1997)

Competency
Alignment

MacNulty (1977), Becker (1983), Dyson and Foster (1983), Nanda
(1996), Grant (1998), Kogut and Kulatilaka (1998), Amram and
Kulatilaka 1999b
Kasanen (1993), Dyson and Berry (1998)
Van Horne (1992), Weston and Copeland (1992), Brealey and Myers
(1996), D son and Berry (1998)
Van Horne (1992), Weston and Copeland (1992), Brealey and Myers
(1996), Dyson and Berry (1998)
Cooper and Chapman (1987), Dixit and Pindyck (1994), Black 1997

Interdependency
Cash Flows
Financial Summary
Measures
Environmental Impact
Social Impact

Becker (1983), Cooper and Chapman (1987), Black (1997)

Political Impact

Becker (1983), Cooper and Chapman (1987), Black (1997), McGrath
(1999)
Smit and Ankun (1993), Ward and Grundy (1996), Dyson and Berry
(1998)

Market Share
Organisational

Impact

Becker (1983), Kaplan and Norton (1992)
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TABLE

4.4

-

CORRESPONDENCE

BETWEEN

CONTROL

ELEMENTS

AND THEORY

Control Element

Theoretical Source

Financial Market Scannin
Budgetary Constraints

Dyson and Berry (1998), Amram and Kulatilaka 1999b
Weingartner (1974), Chapman et al. (1987), Dyson and Berry
(1998)
Amram and Kulatilaka (1999b)

Market Scanning
Economic Scanning
Environmental Scannin
Political Scanning
Corporate Alignment
Scanning
Project Milestones
Scanning
Product Monitoring
Managerial Interaction
Resources Deployment

Learning

Innovative Routines

Innovative Technologies
Financial Targets
Timescale Targets
Customer Satisfaction
Environmental Targets
Market Position
Corporate Alignment

Satisfaction
_Employee
Organisational
Communication
Employee Development
Technological
Development
Organisational Adaptability

McGrath (1997)
Dixit and Pindyck (1994)
McGrath (1997,1999)
Nanda (1996), Foss (1997a), Grant (1998), Amram and Kulatilaka
1999b
Miller (1963), Simons (1995), Dawson (2000), Lock (2000d)
Foss 1997a Brewer et al. (1999)
,
Kaplan and Norton (1992), Foss (1997a), Buckley (1998), Grant
(1998), Bontis et al. (1999)
Nanda (1996), Ward and Chapman (1996), Andrews (1997), Foss
(1997a), Grant (1998), Kogut and Kulatilaka (1998), Amram and
Kulatilaka (1999b), Dyson and Berry (1998), Bontis et al. (1999),

Mooraj et al. (1999), Dawson (2000), Lock (2000c), MurrayWebster and Thiry (2000), Pharro (2000)
Morris et al. (1991), Kaplan and Norton (1992), Dixit and Pindyck
(1994), Chi and Nystrom (1995), Schoemaker (1995), Buckley and

Tse (1996), Nanda (1996), Andrews (1997), Foss (1997a), Leslie
Grant
(1998),
Michaels
(1997),
Moskowitz
Bowman
and
and
(1998), Kogut and Kulatilaka (1998), Slater et al. (1998), Amram
and Kulatilaka (1999b), Bontis et al. (1999), McGrath (1999),
Mooraj et al. (1999), Turner (2000b)
Nanda (1996), Andrews (1997), Grant (1998), Bowman and
Moskowitz (1998), Kogut and Kulatilaka (1998), Amram and
Kulatilaka 1999b Bontis et al. (1999), Brewer et al. (1999)
,
Bontis et al. (1999), Brewer et al. (1999)
Kaplan and Norton (1992), Kasanen and Tri eor is (1993)
Miller (1963), Dawson (2000), Lock (2000d)
Porter (1985), Ward and Grundy (1996), Foss (1997a), Lebas
(1999), Brewer et al. (1999)
Dixit and Pindyck (1994)
Smit and Ankun (1993), Andrews (1997)
Dyson and Foster (1983), Kaplan and Norton (1992), Andrews

(1997)
Buckley (1998), Bontis et al. (1999), McGrath (1999)
Kaplan and Norton (1992), Nanda (1996), Foss (1997b), Grant
(1998), Amram and Kulatilaka (1999a, b)
Amram and Kulatilaka (1999b), Bontis et al. (1999), Brewer et al.
(1999)
Nanda (1996), Grant (1998), Bontis et al. (1999), Brewer et al.
(1999)
Nanda (1996), Grant (1998), Kogut and Kulatilaka (1998), Mooraj et
al. (1999), Bontis et al. (1999)
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The second part of this section aims to place the proposed sets of elements within a
conceptual framework, so as to examine the extent to which these elements are
multidisciplinary in nature.
As was previously
involves

discussed in the research methodology

two dimensions.

chapter, this framework

The first consists of four perspectives

(financial,

external

environment, internal business, and learning and innovation) introduced by Kaplan and
Norton's

(1992) Balanced Scorecard and later critiqued

by
Bontis
et al.
and amended

(1999).

The second dimension involves three categories of elements, namely context and
content elements, discussed by Pettigrew and Whipp (1991) and Pettigrew (1997), and

outputs, discussed by Dyson and O'Brien (1998). For simplification, context and content
elements are referred to as process elements, i. e. elements involved in the evaluation and
control processes.Outputs are the results of the evaluation and control processes.
Tables 4.5 and 4.6, as seen overleaf, respectively place the evaluation and control
elements

within

the proposed

framework,

according

to different

perspectives

categories. The perspectives and categories are the "hi-dimensional"

and

conceptual

dimensions to which the elements are related. The proposed framework is also discussed

in Asrilhant and Dyson (2000), and is tested in Section 4.3.2.1 ("Factor Analysis").

lib

TABLE

4.5

-

EVALUATION

ELEMENTS

PERSPECTIVES

DIFFERENT

THROUGH

AND

CATEGORIES
Financial

External Environment

Learning and

Internal Business

Innovation
Context

Time
Financial Capability
Financial Leverage
Financial Market Uncertainty

Corporate Alignment
Competency Alignment
Interdependency

Competition
Economic Uncertainty
Social Uncertainty
Political Uncertainty
Environmental Uncertainty
Geological Uncertainty
Technological Uncertainty

Content

Cash Flows
Financial Summary
Measures

Output

TABLE

4.6

-

CONTROL

Feasibility
Timescale
Durability
Flexibility
Organisational

Environmental Impact
Social Impact
Political Impact
Market Share

ELEMENTS

TIIROUGH

DIFFERENT

Impact

PERSPECTIVES

AND

CATEGORIES

Financial

External

Internal

Learning

Business

Innovation

Environment
Context

and

Financial Market Scanning

Market Scanning

Corporate Align. Scanning

Learning

Budgetary Constraints

Economic Scanning

Project Milestones Scanning

Innovative Routines

Environmental Scanning

Product Monitoring

Innovative

Political Scanning

Managerial Interaction

Technologies

Resources Deployment

Content
Output

Financial Targets
Timescale Targets

Customer Satisfaction
Environmental Targets
Market Position

Corporate Alignment
Employee Satisfaction
Org. Communication

Employee
Development
Tech. Development
Or q. Adaptability

In relation to Tables 4.5 and 4.6, two premises may be assumed, as follows:
1. The learning and innovation perspective is only considered in the control stage
because this where the opportunity to learn and innovate arises, and therefore
learning and innovation are crucial at the control stage-,and
2. the strategic project's content is only considered in the evaluation stage because its
conception and framing are examined at that stage.
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The final

part of this section aims to examine

the extent to which

techniques

introduces
4.7
Table
First,
in
theoretical
a
terms,
the
address,
proposed set of elements.
list of techniques for managing strategic projects reviewed by the literature (Section 2.3
"Techniques
-

for Managing

Projects").

During

the exploratory

deskwork

techniques

were separated, for simplification, into evaluation and control techniques. They are the
mainly used techniques for facilitating,

'This
control.
evaluation
and
project
respectively,

separation is tested in Section 4.3.4.3 ("Main

TABLE

Evaluation

4.7

-

EVALUATION

Stage of Application

AND CONTROL

Techniques

of Techniques").

TECHNIQUES

Control Techniques

Return on Investment (ROI)
Net Income
Payback Period
Internal Rate of Return (IRR)
Net Present Value (NPV)
Leveraged NPV
Risk-Adjusted NPV
Sensitivity Analysis
Cost-Benefit Analysis

Capital Rationing
Manpower Rationing
Scheduling
Financial Performance Monitoring
Activity-Based Costing
Economic Value Added
Balanced Scorecard
Intellectual Capital

Forecasting
Scenario Analysis
Contingency Analysis
Decision-Tree Analysis
Simulation
Risk Analysis
Optimisation
Human Resources Accounting
Real Options
Cognitive Mapping
Game Theory
Utility Function

The list of techniques proposed by Table 4.7 was examined during the questionnaire
piloting. The pilot testing reviewed the list of techniques itself and the terminology
adopted by these techniques in order to adjust the design of the final version of the
questionnaire.

In the questionnaire

piloting,

the interviewees

suggested

including
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accounting summary measures (ROI and net income) and recommended to make

explicit examples for financial performance monitoring (e.g. ROI over time) and
scheduling (e.g. PERT-CPM). The interviewees also understoodthe terminology used
by this work to define the listed techniques, namely summary measures (ROI, net
income, NPV, IRR, payback period), sensitivity analysis, decision-tree analysis and risk
analysis, as well as agreeing with a list of separatetechniques instead of in a context of a
wider process involving a collection of techniques.
Finally, the list of evaluation and control techniques, extensively discussed in the
literature review chapter and examined during the questionnaire piloting (see Table 4.7)
was connected, respectively, to the evaluation and control elements. These elements

were proposed by the interviewees in the exploratory fieldwork and revisited in the
questionnaire piloting (see Tables 4.1 and 4.2), and linked to theory (see Tables 4.3 and

4.4) and placed in a conceptual framework according to different perspectivesand
categories(seeTables 4.5 and 4.6) during the exploratory deskwork.
The connection between techniques and elements are seen in Tables 4.8 and 4.9 in
the following pages. This connection is based on the reviewed literature (Chapter 2), and

gives an idea of the extent to which techniquesfacilitate, in theoretical terms, strategic
project management. This section ends by outlining some preliminary conceptual
findings.
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TABLE 4.8A

-

CONNECTION

TECHNIQUES WITH EVALUATION

OF EVALUATION
ELEMENTS

Evaluation Element

Feasibility

Timescale

Durability

Flexibility

Time

Evaluation

Financial

Financial

Capability

Leverage

Technique
Return on Investment
Net Income
Payback Period
Internal Rate of
Return
Net Present
(NPV)

Value

VO

Leveraged NPV
Risk-Adjusted

VO

wo

r

VO
V

V
NPV

VO

v

Sensitivity Analysis
Cost-Benefit Analysis

r

V0

Forecasting
Scenario Analysis
Contingency Analysis
Decision-Tree
Analysis
Simulation

V

V0

Risk Analysis

VO

VO

Optimisation
Human Resources
Accounting

Real Options
CognitiveMapping
Game Theory
Utility Function
(*) Non-discounted payback period
(**) NPV discounted at a project's risk-adjusted rate
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TABLE 4.8B

-

CONNECTION

OF EVALUATION
ELEMENTS

Evaluation Element

Financial Market

(CONTD. )

Competition

Uncertainty

Evaluation

TECHNIQUES WITH EVALUATION

Economic

Social

Political

Uncertainty

Uncertainty

Uncertainty

Technique
Return on Investment
Net Income
Payback Period
Internal Rate of
Return
Net Present
(NPV)

Value

Leveraged NPV
Risk-Adjusted

NPV

Sensitivity Analysis
Cost-Benefit Analysis

Forecasting

%

ScenarioAnalysis

v

r

Contingency Analysis

%

VO

r

Decision-Tree
Analysis
Simulation
Risk Analysis

Optimisation
HumanResources
Accounting
Real Options

V

CognitiveMapping
GameTheory

V0

Utility Function
(*) Non-discounted payback period
(**) NPV discounted at a project's risk-adjusted rate
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TABLE 4.8c

-

CONNECTION

OF EVALUATION
ELEMENTS

Evaluation Element
Evaluation
Technique

Env.
Uncertainty

Geological
Uncertainty

TECHNIQUES WITH EVALUATION

(CONTD. )
Tech.
Uncertainty

Corporate
Alignment

Competency
Alignment

Interdependency

Return on Investment
Net Income
Payback Period
Internal Rate of
Return
Net Present Value
(NPV)
Leveraged NPV
Risk-Adjusted NPV

Sensitivity Analysis
Cost-Benefit Analysis

Forecasting
ScenarioAnalysis
Contingency Analysis

%0

%0

Decision-Tree
Analysis
Simulation
Risk Analysis

V
4

VO

Optimisation
Human Resources
Accounting

Real Options

V0

VO

CognitiveMapping
GameTheory
Utility Function
Non-discounted payback period
(**) NPV discounted at a project's risk-adjusted rate
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TABLE 4.8D

-

CONNECTION

OF EVALUATION
ELEMENTS

Evaluation Element
Evaluation

TECHNIQUES WITH EVALUATION

(CONTD. )

Cash

Fin. Sum.

Environmental

Social

Political

Market

Flows

Measures

Impact

Impact

Impact

Share

Org. Impact

Technique
Return on Investment
Net Income
Payback Period
Internal Rate of Return
Net Present
(NPV)

V4

Value

Leveraged NPV
Risk-Adjusted NPV

SensitivityAnalysis

V

Cost-Benefit Analysis

VO

V

Forecasting
Scenario Analysis

ContingencyAnalysis

VO

Decision-Tree Analysis

VO

Simulation

V

Risk Analysis

t

Optimisation

V

VO
VO

Human Resources
Accounting
Real Options
Cognitive Mapping

GameTheory

40

Utility Function
(') Non-discounted payback period
(") NPV discounted at a project's risk-adjusted rate
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TABLE 4.9A

-

CONNECTION

Control Element
Control Technique

OF CONTROL TECHNIQUES

WITH CONTROL ELEMENTS

Financial

Budgetary

Market

Economic

Environmental

Market

Constraints

Scanning

Scanning

Scanning

Scanning

Capital Rationing
Manpower Rationing
Scheduling
Financial Performance
Monitoring

VO

Activity-Based Costing
Economic Value Added
Balanced Scorecard
Intellectual Capital

TABLE 4.9B

-

CONNECTION

OF CONTROL TECHNIQUES

WITH CONTROL ELEMENTS

(c0NTD.)
Control Element
Control Technique
Capital Rationing

Political

Corporate

Project

Product

Managerial

Scanning

Alignment

Milestones

Monitoring

Interaction

Scanning

Scanning

V

Manpower Rationing
Scheduling
Financial Performance
Monitoring

Activity-BasedCosting
Economic Value Added

BalancedScorecard

VO

Intellectual Capital
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TABLE 4.9c

OF CONTROL TECHNIQUES WITH CONTROL ELEMENTS

CONNECTION

-

(c0NTD.
)
Control Element
Control Technique

Resources

Learning

Deployment

Innovative

Innovative

Financial

Timescale

Technologies

Routines

Targets

Targets

Capital Rationing
Manpower Rationing
Scheduling

VO

Financial Performance
Monitoring
Activity-Based Costing
Economic Value Added
Balanced Scorecard
Intellectual Capital

TABLE 4.9D

-

%0

CONNECTION

1

%0

VO

VO

OF CONTROL TECHNIQUES

WITH CONTROL ELEMENTS

(CONTD.)
Control Element
Control Technique
Capital Rationing

Customer

Environmental

Market

Corporate

Employee

Satisfaction

Targets

Position

Alignment

Satisfaction

VO

Manpower Rationing
Scheduling
Financial Performance
Monitoring
Activity-Based Costing
Economic Value Added
Balanced Scorecard
Intellectual Capital
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TABLE 4.9E

-

CONNECTION

OF CONTROL TECHNIQUES

WITH CONTROL ELEMENTS

)
(c0NTD.
Control Element
Control Technique

Organisational

Employee

Technological

Organisational

Communication

Development

Development

Adaptability

Capital Rationing
Manpower Rationing
Scheduling
Financial Performance
Monitoring
Activity-Based Costing
Economic Value Added
Balanced Scorecard
Intellectual Capital

VO
r

r

At this stage, the aim of this research is to identify to what extent techniques
address, in theoretical terms, those elements involved in strategic project evaluation and

do
it
is
important
Prior
techniques
not
to
that,
to
that
although some
control.
mention
tackle any of the elements (e.g. cognitive mapping), it does not mean that these
techniques would not be included in the list of techniques. It solely means that these
is
(1)
do
by
techniques
the current work, which
not address the set of elements proposed
by no means complete; (2) are separated, for simplification, into evaluation and control

techniques;and (3) focus on the evaluation and control of strategic projects after their
setting up.
According to Tables 4.8 and 4.9, the examined techniquesfor managing strategic
projects are not individually

in
involved
managing
to
sufficient
address all elements

strategic projects. These techniques lead separately to partial

Some
solutions.

follows.
discussed
findings,
based
as
preliminary conceptual
on the tables above, are
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Although

evaluation

techniques are insufficient

in themselves to tackle all

evaluationelements,a combination of someof thesetechniquesis able to tackle a great
number of elements.Some summary measures,such as NPV and IRR, addressalmost
the same realm of elements. Techniques that incorporate uncertainty, namely scenario
analysis, address another domain of elements. According to Ashford et al. (1990),
summary measures are usually normative methods, originating from the financial and
accounting domains, which neglect that which cannot be objectively measured. Ashford
(op.
et al.
cit. ) suggest that instead of merely criticising the use of normative methods,
one must recognise what should be done for a better application of these methods.
Control techniques are also individually insufficient to tackle control elements in
their entirety. However, these techniques extensively address the elements involved in
strategic project control. A possible explanation for this might be that control techniques

involve both a traditional, prescriptive approach based on objective, quantifiable
measures,which includes such techniquesas capital rationing and financial performance
monitoring, as well as a prescriptive approach that has the additional feature of being
descriptive, including

such techniques as the Balanced Scorecard and Intellectual

Capital. If only the traditional techniques, which are usually adopted by organisations
for controlling

projects, were connected to the elements, most of the underlying

elementswould not be addressed.As Kaplan and Norton (1992) state,traditional control
systemsoriginate from the accounting and financial domains to overlook the concept of
control and favour a control bias.
Although firms aim to measure objectively their decision-making processes, this
seems to be a fallacious goal. In strategic project management, as Dyson and Foster

167

(1980) observe, it is difficult to analyse all financial consequencesof a strategic
investment. According to Becker (1983), most elements are multidisciplinary and not
(1977)
MacNulty
Quantifiable
notes, only part of
always quantifiable.
elementsare, as
is
decision-makers
It
is
desirable
to
manageable to
what
what
need.
measure
but
(1990)
Dyson
(op.
)
Ashford
Foster
not at
add,
et al.
quantification, as
and
cit. and
the expense of losing valuable information which can be only qualitatively described.
Therefore, according to Schnaars (1990), quantitative methods tend to focus on aspects
that are easily quantified. "[... ] Benefits [that] cannot be quantified at all, [... ] should

(Ashford
benefits"
from
be
but
formally
the
et
not omitted
appraisal
stated as potential
in
lies
250).
A
for
a trade off
op.
cit.:
possible
solution
strategic
projects
al.,
managing

betweenquantitative and qualitative assessments.
This study, however,focusesattention
on the former.

4.3 - Core Findings
This section presents the findings from the core (questionnaire based) investigation and
the follow-up interviews. It is divided into three parts: (1) univariate and bivariate
analyses; (2) multivariate analysis; and (3) qualitative analysis.

The univariate and bivariate analysesbroadly describe the overall sample. Subinvestigates
firm's
Multivariate
to
analysis
samplesaccording a
size are also examined.
the relationship betweengroups of elementsinvolved in strategicproject evaluation and
control and four levels of a strategic project's success.For both parts the statistical
discusses
SPSS
the
8.0
Finally,
the
package
part
version
was used.
qualitative analysis

questionnaire'sopen-endedquestions.
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4.3.1 - Univariate and Bivariate Analyses

This section is basically organised according to the structure of the questionnaire.In
each section, the characteristics of the items of measurement(percentages,means,
standard deviations

and confidence intervals),

correlation

matrices (Spearman's

correlation indexes), and difference of means (t-test) based on the overall sample are
presented. Sub-samples according to a firm's size are also examined.
Nevertheless, it is important to note that some variables' may be skewed. The mean
and standard deviation can be misleading measures for these variables. The median and
range should, therefore, also be presented. In order to compare skewed to non-skewed

variables, the mean and standard deviation are presentedin tables. The median and
range of the skewed variables are presentedin Appendix V. Spearman's correlation
indexescomplementthe discussionof the results, and are presentedin Appendix VI. In
the current study highly correlated variables have a correlation index of at least 0.66;
medium correlated variables have a correlation index between 0.65 and 0.33; and
weakly correlated variables have a correlation index of less than 0.32.
The discussion relating to the various sections of the questionnaire is preceded by

general information on the questionnaire, including the (1) sample size; (2) unit of
analysis; (3) questionnaire's reliability; and (4) demographic data, as seen in the
following.

1 The term
variable refers to item of measurement (univariate analysis, bivariate analysis and factor
analysis) and to variable (multiple regression models).
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Sixty questionnaires were returned out of seventy-four questionnaires sent out to

fifty-four
includes
final
The
valid questionnaires2.
sample size
nominatedrespondents.
The reasons for the exclusion of six questionnaires are the following: (1) one
questionnaire was received after the beginning

(2)
data
the
one
analysis;
of

four
(3)
50%
than
questionnaires
and
questionnaire contained more
of missing values;
for
high
univariate
values
persistently presented a
number of outliers and extreme
(single item of measurement), and multivariate

(groups of items of measurement

involved in a specific section of the questionnaire) analyses. These observations could
impact the overall analysis, but they were removed from the sample, as it was not
Nevertheless,
to
they
the
no
check whether
population.
possible
were representative of
pattern could be observed to these observations.
Prior to the selection of the sample size, an analysis of missing data was conducted.

Among the fifty-eight questionnaires analysed, twenty-nine questionnaires were
complete. Nineteen questionnaires had less than 5% of missing values, and the
remaining slightly exceeded 5% of missing values.
Part of the missing values found in the incomplete questionnaires was not
influential, as they involved censored data. Censored data "[... ] are incomplete in a

).
(ibid.
known
(Hair
1997:
36)
systematic and
way"
et al.,
and operate at random
Censoreddata in this study are presentedin the following. First, in somequestionsthere
be
is
to
"don't
know",
for
a
was an option called
which,
statistical purposes, considered
just
fully,
in
Section
Second,
4,
or
missing value.
respondentssaid that they were not
did
they
involved
in
not
the control of strategic projects and, consequently,
partly,

2 In this

study, questionnaires are also called observations or cases.
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answer the whole section, or a significant part of it. Finally, one respondent openly

`ignorable'
Censored
data
to
therefore,
answer
some
questions.
are
considered,
refused
(random) missing data (ibid.). Missing data, including censoreddata, involved only 6%
of the overall data.
Here, with the exception of censored data, no pattern can be observed to the missing
data. It appears that respondents simply ignored some questions, and, therefore, missing
data might be considered random.
Finally, although the current sample involved fifteen companies each with multiple
respondents, three of these companies had a significant number of respondents

comparedto the remaining companies.As a result, it was appropriateto check whether
the respondentsfrom thesethree companieswould have an impact on the results of the
overall sample. Chi-squaretest was applied to examine whether there were statistically
significant differencesbetweenthe group of three companiesand the group of remaining
companies. In the analysis carried out with thirteen results, only two of them (15%)
differed statistically, which does not represent an expressive number. In general terms,

this study assumesthat the current sample is not influenced by any of the surveyed
companies.
The following paragraphsdiscussthe unit of analysisof this questionnaire,which is
the strategic project. As a result, it is possible to receive multiple questionnairesfrom
the samecompany.This increasedthe potential samplesize, as there are only thirty-one
leading UK upstream oil and gas companies. A careful visual analysis of the
questionnaires was carried out. The questionnaires received from a single company
seemed to be independent observations in the vast majority

of cases, i. e. these
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questionnaires addressed different strategic projects. Furthermore, apart from Section 1,
the other sections of the questionnaire referred to general questions about strategic
project management and, therefore, did not rely on the data of the last strategic project
undertaken. Hence, the requirement for independent observations was fulfilled.

The next paragraphs discuss the questionnaire's reliability. Prior to this, Table 4.10
presents the reliability

index (Cronbach Alpha) for the overall questionnaire

section. For details see Appendix

TABLE

4.10

and each

II ("Questionnaire")

-

QUESTIONNAIRE'S

Section / Questionnaire

Cronbach

RELIABILITY

Alpha

Number of

Number of

Cases

Items

Section 1 (Excluding strategic
project's categories)
Section 1A (Investment Climate)

65

43

10

61

52

7

Section 1B (Management of Last

65

45

3

Section 3 (Evaluation elements)
Section 4 (Control elements)

89

38

50

89

39

50

Section 5A (Strategic project
management in general terms)
Section 5B (General statements on
strategic project management
Questionnaire (Excluding strategic
project's categories and section 5B)

67

50

3

5

51

5

95

24

113

Strategic Project)

The overall reliability of the questionnaire was extremely high (95%). According to
Spector (1994), the large number of analysed items might have contributed to an
increase to the questionnaire's reliability. Section 2 contained only dichotomous items
of measurement and, therefore, a reliability index was not applicahle. Sections 3 and 4
had high reliability
individually

indexes, despite the large number of items. Sections 1 and 5A had

acceptable

reliability

indexes;

according

to

Hair

et a!.

(1997),

for

list
1
Section
In
60%.
the
index
exploratory questionnaires, a reliability
should exceed
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of categories of strategic projects was not considered in the calculation, as it was a

forced-optionquestionto classify strategicprojects.
Section 5B had an extremely low reliability index. The questionsinvolved in this
section were controversial, mobilising as they did to the respondents' opinions. There
are likely reasons for Section's 5B extremely low reliability

index. First, a single

respondent answered several questions with high scores and answered a few more
questions with low scores. At the same time, the respondents overall answered the same

questionswith very different scores.Many sensitivity analyses,by for instanceremoving
some of the questions, were employed to increase its reliability index without success.
As a result, the information provided by Section 5B was only used qualitatively.

Finally, prior to the discussion of the results, Table 4.11 presents overleaf a
summary of the demographic data of the sample under examination. The sample
long-term
a
a
consists of
multidisciplinary, male group of middle managers,with
experience in the field, a long-term job commitment, and a short-term international
managerial experience, who work for a wide range of big, medium and small integrated,

international plc's UK-resident oil and gas affiliates.
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TABLE

4.11

-

DEMOGRAPHIC

DATA

Value

Item

74

Number of mailed (nominated) questionnaires
Length of the questionnaire
Number of received questionnaires

10 pages
60

Sample size (Valid observations)
Response rate (Valid observations)
Population of UK leading upstream oil and gas companies
Number of companies surveyed
Company response rate
Number of big companies surveyed

54
73%
31
15
48%
3

Number of medium companies surveyed

7

Number of small companies surveyed

5

Number of respondents from big companies

H

13

Number of respondents from medium companies

23

Number of respondents from small companies
Proportion of male : female respondents
Proportion of respondents with doctoral degree

16

Proportion of top managers : middle managers : lower managers
Director
Exploration Manager

84%: 16%
22% (all male)
13%: 73%: 10%
8
6

Engineering & Technology Manager
Corporate & Strategic Planning Manager
Commercial & Legal Manager

5

Number of

Project Manager

4

respondents in each

Senior Analyst

4

position

Operations Manager

4

New Ventures Manager
Development Manager

3
3
2

(*)

5
5

Prospect Inventory Manager
Asset Manager

1
1

Human Resource Manager
Average period working in the field
Average period working in the company

17.8 years
11.9 years

Average

2.5 years

period working

in the position

73%

Proportion of respondents with international managerial experience
Average period of international managerial experience
Proportion of respondents from plc's : limited companies

5.4 years
65%: 35%

Proportion of respondents from affiliates : parent companies
Proportion of respondents from integrated : non-integrated companies
Proportion of respondents from international : national companies

67%: 33%
71%: 29%
95%: 5%

(") Two respondents were anonymous (3.7% of the sample) and three did not inform their position (5.6%
of the sample)
(") Big: Turnover greater than £1.0 Billion (B) and/or more than 2,000 employees.
Medium: Turnover between £200 Million (M) and £1.0 B and/or number of employees between 300 and 2,000.
Small: Turnover less than £200 M and/or less than 300 employees
("') 4.0% of the respondents were not included in any of the management levels.

174

4.3.1.1 - Univariate and Bivariate Analyses of Section 1 of the Questionnaire

This section discusses the findings of Section 1 of the questionnaire (for details sec
Appendix II, "Questionnaire").

It is divided into three parts: (1) the last strategic

project's categories; (2) the investment climate during the management of the last
strategic project; and (3) the last strategic project's degree of success. Each part presents
(if applicable),

the scale of measurement
Spearman's correlation

the results, and comments

indexes complement,

on the results.

when necessary, the univariate

analysis.

Tables with the correlation indexes are fully presented in Appendix VI.

Table

4.12 presents the last strategic

project's

categories,

which

results

are

following discussed.

TABLE 4.12

-

LAST STRATEGIC

Category

PROJECT'S CATEGORIES

Participation

Marginal Field Development (1)

31.5

Giant Field Development (')

20.4

Asset Disposal

11.1

Field Exploration

9.3

Company Acquisition / Merger (2)

9.3

Infrastructure

5.6

Market Entry / Re-entry (2)

3.8

Corporate Information System (2)

1.8

Technology Research and Development (2)
Asset Acquisition (2)

1.8

Organisational Restructuring (2)

1.8

Strategic Alliance (2)

1.8

1.8

1.

Field development often includes infrastructure and gas utilisation and usually considers joint
ventures, partnerships and strategic alliances. One case also considers employee capability
programme and another case considers company merger.

2.

These categories are associated with "high" strategic projects and represent approximately 22% of
the examined projects. It seems to be an excellent proportion of the underlying strategic projects, as
these projects often represent a small proportion of a company's projects portfolio and usually involve
inside information.
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According to the last table, 78% of the examined strategic projects represent the core

businessand are taken to be thoseprojects that enclosestrategicfeatures.The remaining
projects are those associatedwith the top managementlevel, which usually involve
inside information.

The above categories of strategic projects give some indications of the current
trends in the UK upstream oil and gas sector. First, the UK upstream oil and gas sector
is a mature province with a lack of new opportunities (43% of the projects refer to
marginal field developments and asset disposals). Second, companies seek new
opportunities in the UK province and mainly in new markets, through joint ventures,
partnerships and strategic alliances (43% of the projects refer to market entry/re-entry,

strategic alliance, asset acquisition, field exploration, giant field development and
infrastructure). Finally, companies follow a global trend of cost reduction, reengineeringand introduction of new information technologies(14% of the projectsrefer
to organisationalrestructuring,corporateinformation system,and companyacquisitions
and mergers).

The following paragraphsdiscussthe investmentclimate during the managementof
the respondents' last strategic project. Prior to this, the scale used for measuringthe
investment climate during the managementof the last strategic project and the overall
results (Table 4.13) are presentedoverleaf.
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Scale of Measurement:
Ctratpaic

Investment

Climate

the Management

during

of the Last

Prniect

Industry's economic situation

1

Recessive

5

Expansive

Oil price

1

Low

5

High

Your firm's financial situation

1

Poor

5

Excellent

Your firm's market position

1

Weak

5

Strong

Strength of competition in the industry

1

Low

5

High

Your firm's attitude towards risk

1

Conservative

5

Innovative

Your firm's decision-making style

1

Directive

5

Consensus-driven

TABLE

4.13

-

INVESTMENT

CLIMIATE

IN THE MANAGEMENT

OF THE LAST

STRATEGIC

PROJECT

Item of Measurement
Industry's

economic

Mean

SD

2.58

80
.

situation

(2.35-2.80)

Oil price

2.57
(2.31-2.84)

Firm's financial situation

3.13

98
.
1.08

(2.83-3.43)

Firm's market position

3.07

1.03

(2.79-3.35)

Strength of competition in the industry

3.61
(3.38-3.84)

Firm's attitude towards risk

2.74

83
.
1.15

(2.43-3.06)

Firm's decision-making style

3.17

1.15

(2.85-3.48)
(') Lower and upper bounds of 95% confidence

interval for mean

According to the table above, there is a picture of a recessive. highly competitive
low
oil prices. According to the respondents, surveyed companies
sector associated with
(3Ofß(
financial
of
On
diverse.
have
healthy
situation
are extremely
average. companies
a
financial
have
financial
have
41";
an excellent
them
situation and
of them
a poor
situation). They have an intermediary market position, with three well-defined groups:
vveak. intermediate and strong market position. a neutral (tending to conser'atiNc)
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decisionintermediary
(tending
towards
to
consensus-dnýen)
attitude
risk, and an
making style.

There is a high correlation
position.

financial

between a firms

Firms with strong market position

situation

(big companies)

financial situation. There is a medium correlation

and its market

tend to hure a healthy

between oil prices and the industry's

economic situation. When the industry is under expansion, oil prices are at a high level.
Finally. in the period of analysis of the respondent's last strategic project. the industry's
economic

situation

was medium

correlated

with

In an expansive

market position.

economic situation, firms tend to he stronger in the market.

The following

paragraphs discuss the degree of success of the last strategic project.

Prior to this, the scale used for measuring the last strategic projects

degree Of success

and the overall results (Takle 4.14) are presented.

Scale of Measurement:
1: Strongly Disagree

Last Strategic
2: Disagree

T X111,1:
4.14
I.
%SrSIR
Item of Measurement
Successfully completed (i. e.
goals and results were
successfully attained)
Financially successful

Pro

'S

3: Indifferent

4: Agree

5: Strongly Agree

rF ; Rc'I'RO, JE('T'' I)F:c;RF:I cri St c'c't ss
Mean

SD

Description

3.88

98

Successful completion 04%
2,
1
and
scores
unsuccessful and 74% successful - scores 4
and 5)
Financially successful (22°ö
2,
1
and
unsuccessful - scores
4
70°°
scores
successful
and
-

(3.60-4.16)

1

3.80

1.19

(3.45-4.16)

and 5)
Successful for strategic (i. e.
non-financial) reasons

4.00

87
.

(3.75-4.25)

(') Lower and upper bounds of 95% confidence

Successful for strategic reasons
(4°. unsuccessful - scores 1
and 2. and 78°° successful 5)
4
and
scores

interval for mean
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According to Table 4.14, the respondents claim that their last strategic projects were
successfully completed, i. e. goals and results were satisfactorily achieved. Last strategic

However,
both
financially
for
reasons.
projects were
successfuland successful strategic
22% of the respondents considered their last strategic projects financially unsuccessful,
mainly due to low oil prices.
In the management of their last strategic projects, there was a medium correlation
between its successful completion and its financial success, between its successful
completion and its success for strategic reasons, and between its financial success and
success for strategic reasons. It appears that a successful strategic project management
results from the combination of successful completion, financial success and successfor

strategicreasons,which each one having an impact on the other. As observedby some
of the respondents,the low oil prices in recent years covered by the researchhad a
significant impact on the completion and the financial results of the last strategic
projects.
4.3.1.2 - Univariate Analysis of Section 2 of the Questionnaire

The following

2
Section
discusses
findings
of the
this
the
of
part of
section

questionnaire regarding the level of awareness and use of techniques in managing

strategicprojects. Prior to this, two relevant issuesmust be highlighted here. First, the
techniqueslisted in the questionnairewere comprehensive,but by no meansexhaustive.
This list was based on an extensive literature review and validated during the
questionnaire piloting. Respondentsalso included additional techniques, which were
excluded from the original list, but they are used in managing strategic projects.
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Second, techniques were listed separately in the questionnaire. However, according
to Chapman and Howden (1997), respondents could have associated, for instance, risk

analysis with a wide range of application areas, probably in the context of risk
management processes, which comprises a group of techniques, such as sensitivity
analysis, discounting procedures in various forms (e.g. NPV, IRR, payback period), and
decision-tree analysis. Nevertheless, interviewees agreed with
techniques during the exploratory fieldwork.
definition

a list of separate

Any difference between techniques

used in this research project and techniques definition

understood by

questionnaire participants was mitigated during the questionnaire piloting, through
interviews with a restricted number of managers. As a result, follow-up interviews were
carried out after the questionnaire administration to feedback on the eventual lack of

understandingof the techniques.
The following analysis is divided into two parts: (1) the proportion and level of

managerialof awarenessof techniques;and (2) the proportion and level of managerial
use of techniques in general terms. The results of the follow-up interviews complement
the analysis. A table on the level of managerial use of techniques in general terms,
conditional to managerial awareness, is compared to the tables on the level of

managerialawarenessand the use of techniquesin generalterms.
The following paragraphs discuss the proportion and level of awareness of
techniquesfor managingstrategicprojects.Prior to the discussion,the overall results are
displayedon Table 4.15 overleaf.
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TABLE

4.15

-

PROPORTION

AND LEVEL

OF AWARENESS

OF'FECIINIQCES

Technique

Proportion of Managerial
Awareness (%)

Level of Managerial
Awareness

1. Return on Investment (ROI)
Payback Period
Internal Rate of Return (IRR)
Net Present Value (NPV)
Sensitivity Analysis
2. Net Income
Risk Analysis
3. Decision-Tree Analysis
4. Cost-Benefit Analysis
5. Forecasting
6. Scenario Analysis
7. Risk-Adjusted NPV
8. Simulation

100

Extremely High

9.

Scheduling

96 (91-100)*
94 (88-100)*
93 (86-100)*
89 (81-97)*
87 (78-96)*
85 (76-94)*

82 (72-92)*

(e. g. PERT-CPM)
10. Financial Performance
Monitoring (e. g. ROI over time)

76 (65-87)*

11. Capital Rationing
12. Contingency Analysis

72 (60-84)*
67 (54-80)*

13. Optimisation

60 (47-73)*

14. Activity-Based Costing

54 (41-67)*
51 (38-64)*

15. Manpower Rationing

74 (62-86)*

16. Economic Value Added
17. Real Options
Game Theory

47 (34-60)*
43 (30-56)*

18. Leveraged NPV
19. Balanced Scorecard
Utility Function

39 (26-52)*
38 (25-51)*

20. Intellectual Capital
21. Cognitive Mapping

25 (13-37)*
17 (7-27)*

22. Human Resource Accounting

High

Average

Low

Extremely Low

11 (3-19)'

(*) Lower and upper bounds of 95% confidence interval for proportion

level
least
of
have
high.
According to the table above, respondents
average,
and at
a
awareness of, respectively, 62% and 79%7o
of the listed techniques.
IRR
income,
ROI,
period,
Almost all of the respondents are aware of
payback
net
Tse (1996)
Buckley
Stewart
(1994),
by
NPV,
Baravise
(1989),
and
et al.
and
as claimed
and Slater et u/. (1998),

as well

as sensitivity

analysis

and cost-benefit

analysis.

11

However, they are either unfamiliar

or extremely unfamiliar

with, respectively,

leveragedNPV and human resource accounting (HRA). These techniquesseem to be
associatedwith specific groupsof managersor situations.
Respondents are well aware of techniques that incorporate uncertainty, namely risk
analysis, decision-tree analysis, forecasting, scenario analysis, risk-adjusted NPV and
simulation. However, although respondents are highly aware of contingency analysis,
they are less aware of this than other similar techniques, such as forecasting and scenario
analysis.
Respondents are highly aware of some techniques that deal with some extent of

mathematical complexity, such as scheduling, financial performance monitoring and
capital rationing. However, they are only fairly aware of optimisation, Activity-Based

Costing (ABC) and manpowerrationing.
The majority of the respondentsis not fully familiar with complex or recently
developed techniques, as claimed by Slater et al. (1998), such as Economic Value
Added (EVA), Real Options, Game Theory, Balanced Scorecard and Utility Function.

An insignificant number of respondentsare awareof Cognitive Mapping and Intellectual
Capital. The latter is a recently developed knowledge-basedtechnique. Respondents
appear to be more aware of recently developed techniques that have a financial
orientation.
The following paragraphsdiscuss the proportion and level of managerial use of
techniques in general terms for managing strategic projects. Prior to the discussion, the

overall results are displayedon Table 4.16 overleaf.
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TABLE

4.16

-

PROPORTION

AND LEVEL

Technique

1. Net Present Value (NPV)
2. Internal Rate of Return (IRR)
3. Sensitivity Analysis
4. Return on Investment (ROI)
5. Net Income
6. Payback Period
7. Forecasting
8. Risk Analysis
9. Risk-Adjusted NPV
10. Scheduling (e.g. PERT-CPM)
11. Decision-Tree Analysis
12. Scenario Analysis
Simulation
13. Cost-Benefit Analysis
14. Financial Performance
Monitoring (e. g. ROI overtime)

OF USE OF TECHNIQUES

Level of Managerial
Use in General
Terms

98 (94-100)*
96 (91-100)*
91 (83-99)*
87 (78-96)*
82 (72-92)*
80 (69-91)*

Practically Always

76 (65-87)*
74 (62-86)*
65 (52-78)*
57 (44-70)*

Frequently

50 (37-63)*
43 (30-56)*
41 (28-54)*

17. Capital Rationing

28 (16-40)*
17 (7-27)*

Balanced Scorecard
20. Economic Value Added
Real Options
21. Intellectual Capital
Human Resource Accounting
22. Cognitive Mapping
Game Theory
Utility Function

Occasionally

56 (43-69)*

33 (20-46)*
32 (20-44)*

19. Leveraged NPV
Manpower Rationing

TERMS

Proportion of
Managerial Use in
General Terms (%)

15. Contingency Analysis
16. Optimisation
18. Activity-Based Costing

IN GENERAL

9 (1-17)*

Rarely

Practically Never

4 (0-9)*
2 (0-6)*
Nihil

(*) Lower and upper bounds of 95% confidence interval for proportion

According to the table above, respondents have a frequent or at least an occasional
use of, respectively, only 31%7c
and 52% of the listed techniques.
Respondents nearly always use NPV, IRR, RO1, net income and payback period, as
Slater
Tse
(1996)
by
et
Barwise
(1989,
Stewart
Buckley
(1994),
and
and
claimed
et at.
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al. (1998), and sensitivity analysis. They frequently use some techniques that
incorporateuncertainty,namely forecasting,risk analysisand risk-adjustedNPV.
However, respondentsonly occasionallyusecertain techniques,such as cost-benefit
analysis, scenario analysis, decision-tree analysis, simulation, scheduling and financial
performance monitoring.
Respondents rarely use optimisation, contingency analysis, capital rationing or
ABC. They also virtually never use a wide range of techniques. These include leveraged
NPV, HRA, manpower rationing, as claimed by Slater et al. (1998), and more recently
developed or complex techniques (Balanced Scorecard, EVA, Real Options, Intellectual

Capital, GameTheory, Utility Function and Cognitive Mapping).
Tables 4.15 and 4.16, previously presented, are based on the results of the
questionnaire.However, despite the thorough literature review and the questionnaire
piloting, it was appealingto clarify eventualambiguities regardingthe respondents'lack
of familiarity

with some techniques, and identify the reasons for not using these

techniques. For this purpose, a number of follow-up telephone interviews were carried

out with twenty-five respondents in March 2000. The respondentswere randomly
selected among those who had a level of unfamiliarity with at least one technique.
Nevertheless,the level of unfamiliarity of some interviewees did not compromise the
validity of the results of Section 2 of the questionnaire.
According to the interviews, the main reasonsinclude (1) the unfamiliarity with the
terminology (i. e. openness of the term, unawareness of the term or awareness of a
different terminology); (2) the misunderstanding of the context of application (i. e. with
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what project category or managementlevel the technique is associated);(3) lack of
relevance of the technique (e.g. use at specific instances,difficult acceptanceby top
managementor indirect/subjacent use); (4) lack of confidence in proper use of the
technique (i. e. informal use); and (5) constraining one's awareness by a given example
(in the questionnaire, examples of scheduling and progress measurement techniques

were given and could have constrained some of the respondents'awarenessof these
techniques). The following paragraphs summarise the interviewees' reasons for their
lack of familiarity with some techniques, and not using them.
Some interviewees also know scenario analysis as scenario planning. Some
interviewees do not use scenario analysis on a regular basis, as it is usually applied at a
corporate level, in specific instances. Some interviewees associated contingency analysis

with contingencycosts or contingencyplanning (e.g. costsof new discoveries),although
the literature associatescontingency analysis with contingency scenarioanalysis, i.e. a
base and a contingency scenario.Some interviewees neededto understandthe context
(e.g. project level, corporate level) in which forecasting was used.
Interviewees commonly understood risk-adjusted NPV as the expected NPV, i. e.
weighting NPVs by different probabilities

of occurrence. Interviewees appear to

associateit with expected monetary value, an outcome from decision-tree analysis,
which is often used for exploration projects. None of the intervieweesconsideredriskadjusted NPV as the NPV discounted at a project's risk-adjusted rate. Cost-benefit
analysisis considereda techniqueusedin specific parts of a project.
Some interviewees needed to understand the context (e.g. reservoir, pipeline or
financial modelling) in which simulation was used. Although simulation is usually
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associated with technical modelling and risk analysis with financial modelling,
intervieweessometimesconsideredsimulation similar to risk analysis.
Someintervieweesdid not considerPERT-CPM the best exampleof scheduling,as
they seem to be more aware of Gantt charts. Other interviewees were not completely
confident in formally using scheduling techniques. Nor did some interviewees consider
ROI over time as the best example for financial performance monitoring, as they seem
to be more aware of return on capital employed (ROCE) than ROI. Many interviewees
were not completely confident on formally using financial performance monitoring and
do not use it on a regular basis, as it is usually applied on a corporate level.

Some intervieweesconsideroptimisation in two different ways. First, it is seenas a
way of optimising (or re-engineering)the technical side of a project in order to reduce
costs (e.g. facility design, field development).Second, it is consideredas a means of
portfolio management upgrading via project interaction, i.e. to find out the most
effective use of capital that generates the optimal outcomes (e.g. exploration planning,
exploration prospects ranking via risk-reward approach).

Some intervieweeswere unfamiliar with capital and manpowerrationing. They also
appearto use them informally. Intervieweeswere unfamiliar with recently developedor
complex techniques, such as Balanced Scorecard, real options, EVA, game theory,
utility function, cognitive mapping, Intellectual Capital and HRA. Intellectual Capital is
occasionallyknown as knowledgemanagement.
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Finally, interviewees were not ambiguous about such techniques as summary

measures (e.g. net income, ROI, NPV, IRR, payback period), sensitivity analysis,
decision-treeanalysisand risk analysis.
The follow-up

interviews motivated the investigation as to the extent that

techniques were used by those aware of them. The first step is to calculate the
proportion of respondents who are simultaneously aware and use each technique. Both
scales of measurement (managerial awareness of techniques and use of techniques in
general terms) can be summated, as they are considered objective, related to each other

and categorically consistent. For instance, 96% of the respondentsare aware of risk
analysis and 74% of them use it in general terms. As a result, 71% (0.96*0.74) of the
respondents are aware and use it in general terms. The same procedure was carried out

to the remaining techniques.In this case, if a respondentticked the box "awareness",
he/shewas really aware of the technique. However, when he/shedid not tick that box,
he/shecould be doubtful as to whether he/shewas aware of the technique.Therefore,
only the respondents that were aware of the technique were considered to take part in the

analysis.
The secondstep is to calculate the level of managerialuse of techniquesin general
terms, conditional to the respondents' level of awareness.For instance, 96% of the
respondentswere awareof risk analysis and 74% of them used it in generalterms. As a
result, 77% (0.74/0.96) of the respondentsused it in generalterms, conditional to their
level of awareness.The same procedure was carried out to the remaining techniques.
This procedure corrects an eventual distortion originated from doubtful respondents.
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The final step comparesthe resultsof steps1 and 2, and examineswhetherthere are
any changesof level of awarenessand use between them. Some interesting findings
arise from the above procedure.First, forecasting may be seen as the technique that
addresses uncertainty with the highest level of use among those respondents who were

aware of it, even higher than the payback period. Second, scheduling, comparing to
other techniques that deal with some degree of mathematical complexity, is the only
technique with a high level of use among those respondents who were aware of it.
Finally, the Balanced Scorecard seemed to be a technique in ascendancy among those

respondentswho were awareof it. It was the only recently developedtechniquethat did
not present an insignificant managerial level of use conditional to the level of awareness.
4.3.1.3- Univariate and Bivariate Analyses of Sections3 and 4 of the Questionnaire

This section discussesthe results of Sections3 and 4 of the questionnaire(for details see
Appendix II, "Questionnaire"). Prior to the discussionof these findings, some relevant
general information is presented.All elementsinvolved in evaluating and controlling
strategic projects are described in statistical terms. However, the reliability and construct
validity of groups of items of measurement are only tested in Section 4.3.2.1 ("Factor

Analysis").
Sections 3 and 4 present,respectively, tables for evaluation and control elements,
accordingto their level of relevanceand the extent of addressingthem in practice.These
tables display respectivelythe mean (including a 95% confidenceinterval for mean) and
standarddeviation of eachelement's level of relevanceand the extent of addressingit in
practice.
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Two scaleswere employed, respectively, to (1) measurea respondent'ssubjective
(personal)opinion on level of relevanceof each element;and (2) measurethe extent to
which a respondentobjectively addresses,in general terms, each element in practice.
The scales are categorically different and might be not summated. Here they are

presented,as follows.
Scale of Measurement: Level of Relevance of Each Element
1: Absolutely
4: Relevant
2: Irrelevant
3: Indifferent
Irrelevant

5: Absolutely
Relevant

Scale of Measurement: Extent of Addressing Each Element
1: Never
4: Frequently
2: Rarely
3: Occasionally
Addressed
Addressed
Addressed
Addressed

5: Always
Addressed

Finally, Spearman's correlation indexes for each group of elements complement,

when necessary,the univariate analysis. Tables with the correlation indexes are fully
presented in Appendix VI.

This sectionnow presentsthe findings of Section 3 of the questionnaire.It includes
the results, and commentson the results, for each group of evaluation elements.These
financial
(characteristics,
divided
into
elements are
evaluation process elements
evaluation elements, internal evaluation elements and external evaluation elements) and

evaluation outputs.
The characteristicsof a strategic project are the first group of processelements.
Prior to the discussion of the results, Table 4.17 presents overleaf the main
characteristicsof the distribution and confidenceinterval for mean.
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TABLE

4.17

-

S'I'RA'CEGIC

Strategic Project's Characteristic
Feasibility

PROJECT'S

CHARACTERISTICS

Extent of Addressing
SD
Mean

Level of Relevance
SD
Mean
a
4.61

4.22

56
.

(3.98-4.47)

(4.46-4.76)

Timescale

4.39
(4.20-4.58)

Durability

4.20
(3.95-4.45)

Flexibility

3.85
(3.62-4.08)

68
.

90
.

i

82
.

4.33a
(4.11-4.56)

4.15

92
.

89
.

t
(3.91-4.40)

83
.

3.37

1.01

(3.09-3.65)

a. Skewed items of measurement. See Appendix V for medians and ranges.
(*) Lower and upper bounds of 95% confidence interval for mean

According to the table above, feasibility is the most relevant characteristic and
timescale is the one most frequently

addressed. Although

flexibility

is considered a

relevant characteristic, it is only occasionally addressed in practice. It is the least
relevant and addressed characteristic. Although 69%%of the respondents consider it
relevant or absolutely relevant, only 45% of them frequently or always address it.
Respondents might not know how to address flexibility.
Financial evaluation elements are the second group of process elements. Prior to the
discussion of the results, Table 4.18 presents overleaf the main characteristics

of the

distribution and confidence interval for mean.
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TABLE

4.18

Financial Evaluation Element
Time

-

FINANCIAL

EVALUATION

4.70a
4.63a
(4.42-4.84)

Financial Capability

4.28
(4.02-4.53)

Financial Leverage

Extent of Addressing
Mean
SD

Level of Relevance
SD
Mean
54
.

(4.55-4.85)

Financial Market Uncertainty

ELEMENTS

3.37

76
.
94
.

4.55a

---

87
.

(4.31-4.79)

4.32a

1.11

(4.02-4.63)

3.94

1.15

(3.63-4.26)

3.10

1.14

(3.05-3.68)

1.13

(2.78-3.42)

a. Skewed items of measurement. See Appendix V for medians and ranges.
(*) Lower and upper bounds of 95% confidence interval for mean

According to the table above, time is the financial evaluation element which
respondents consider the most relevant and that is most frequently addressed in practice.

Financial market uncertainty is the next one.
Although 74% of the respondents consider financial capability a relevant or
absolutely relevant element, 34% of them never, rarely or only occasionally address it.

Respondentsare indifferent as to financial leverage.It is the leastrelevant and addressed
financial evaluation element. Respondents consider it relevant for new business
opportunities, as funding is regularly available for attractive investment opportunities
and therefore they do not need to seek external funding. 60% of the respondents
it,
financial
indifferent
leverage
irrelevant,
irrelevant
about
consider
or are
absolutely
and 72°I%of them never, rarely or only occasionally address it.
Financial capability and financial leverage are medium correlated in terms of
be
to
Therefore,
they
to
seem
relevance and the extent
which they are addressed.
complementary

financial evaluation elements.
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External evaluation elements are the third group of process elements. Prior to the

discussion of the results, Table 4.19 presents the characteristics of the distribution, and
confidence interval for mean.

TABLE

External Evaluation
Geological

4.19

-

Element

Uncertainty

EXTERNAL

EVALUATION

ELEMENTS

Extent of Addressing
SD
Mean

Level of Relevance
SD
Mean
61
.

4.83a

4.76a
(4.61-4.91)

(4.67-5.00)

Environmental

Uncertainty

4.09

Uncertainty
Uncertainty

3.67

Political Uncertainty

3.79
3.48
3.26

3.33

3.27

1.12

1.19

(2.94-3.60)

(3.02-3.64)

Social Uncertainty

1.23

(2.92-3.60)

(3.35-3.91)

Competition

1.08

(3.19-3.78)

1.01

3.63

1.10

(3.49-4.10)

93
.

(3.41-3.92)

1.08

(3.39-3.98)

83
.

3.92
(3.70-4.15)

Economic

3.69

90
.

(3.85-4.34)

Technological

55
.

2.66

2.45

1.02

1.05

(2.16-2.74)

(2.38-2.94)

a. Skewed items of measurement. See Appendix V for medians and ranges.
(*) Lower and upper bounds of 95% confidence interval for mean

According

to the table above, geological

uncertainty

is the most relevant

frequently addressed external evaluation element, followed
technological

uncertainties.

Geological

uncertainty

and

by environmental and

is the core technical uncertainty of

the upstream of 1and gas sector.
Environmental (green) uncertainty has gradually become an important source of
uncertainty in the upstream oil and gas sector due to an increasing influence of pressure
he
In
UK,
key
to
(green)
issues
the
topic
groups.
and seem
environmental
represent a
solidly

established

within

oil and gas companies.

Although

76% of the respondents
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consider environmental uncertainty as being relevant or absolutely relevant, 41% of

them never,rarely or only occasionallyaddressit.
Technological uncertainty is a fundamentalsourceof uncertaintyin a sector highly
dependent on technological

change. New technologies are a means of making

opportunitiestechnically feasible. Although 70% of the respondentsconsider it relevant
or absolutely relevant, 38% of them never, rarely or only occasionally address it.
Geological, environmental and technological uncertainties represent the triad of relevant
technical uncertainties in the upstream oil and gas sector.
Some interesting correlations emerge here. First, environmental uncertainty is

highly
In
level
in
terms
medium correlated with competition
of relevance.
of
competitive environments, environmental uncertainty seems to be more crucial.
Companies tend to be more aware of environmental (green) issues in competitive
environments,most likely to obtain and sustain a distinguishedimage from customers
and society. Second, technological uncertainty is medium correlated with economic
uncertainty in terms of the extent to which they are addressed. In expansive economic
conditions, technological uncertainty seems to be more relevant.

Economic uncertainty is the next important external evaluation element, but it is
occasionally addressed.57% of the respondentsconsidereconomic uncertainty relevant
or absolutelyrelevant. However, 50% of them never, rarely or only occasionallyaddress
it in practice.
Political uncertainty has been considered by theorists as an important source of

uncertainty in the contemporary business world. McGrath (1999) states that the
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elimination of political uncertainty ideally allows for the elimination of uncertainty as a

whole. 59% of the respondentsconsider political uncertainty relevant or absolutely
relevant.However, 56% of them never,rarely or only occasionallyaddressit in practice.
Political and economic uncertainties seem not to be crucial because of the UK stable
political and economic environment.
Some further interesting correlations emerge. First, in terms of level of relevance,
economic and political uncertainties are medium correlated with social uncertainty. In

terms of the extent to which they are addressedin practice, economic and political
uncertainties are, respectively, medium and almost highly correlated with social
uncertainty. Political, economic and social uncertainties represent the triad of external

uncertainties. In terms of both level of relevance and the extent to which they are
addressedin practice, political uncertainty is medium correlated with competition. In
highly competitive environments,political uncertainty seemsto be more crucial.
Although the last strategic project's investment climate indicates a highly
competitive UK upstream oil and gas sector, respondents are generally indifferent to
competition. This appears to be an appealing finding. Possible reasons for this include
(1) the historical partnerships in the sector; (2) the segmentation of the market among

the existing companies;(3) the high number of current mergersand acquisitionsin the
sector and the fear of the respondentsto discussthe issue; (4) the lack of interest (and
potential) of medium and small companies to compete with the big ones; and (5) the
inability of the respondentsto address competition. While 56% of the respondents
consider competition irrelevant, absolutely irrelevant, or are indifferent to it, 58% of
them never, rarely or occasionally address it in practice.
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Finally,

is the least relevant and addressed external evaluation

social uncertainty

frequently
18%
17%
it
or
element: only
consider
relevant or absolutely relevant, and
lack
historical
it
include
in
for
Likely
the
of
this
always address
practice.
reasons
commitment

between upstream oil and gas companies with customer behaviour, and the

focus of this research on the UK market. The sector appears to be highly attached to

financially orientated decisions.
Internal evaluation elements are the fourth group of process elements. Prior to the

discussion of the results, Table 4.20 presents the characteristics of the distribution and
confidence interval for mean.
TABLE

Internal Evaluation

4.20

Element

Corporate Alignment
Competency

Alignment

-

INTERNAL

EVALUATION

Level of Relevance
SD
Mean
4.57a
(4.40-4.75)*
4.12
(3.90-4.33)*
3.92
(3.68-4.17)*

Interdependency

ELEMENTS

63
.
78
.
87
.

Extent of Addressing
SD
Mean
4.19
(3.94-4.43)'

91
.

3.75

1.03

3.46-4.04
3.49
3.21-3.77

1.01

a. Skewed item of measurement. See Appendix V for median and range.
(*) Lower and upper bounds of 95% confidence interval for mean

According to the last table, corporate alignment is the most relevant and frequently
addressed internal evaluation

element, followed

by competency alignment.

In general

terms, although respondents consider internal evaluation elements to he relevant, they
have some difficulty

in addressing competency alignment and interdependency in

practice.
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Evaluation outputs are the last group of evaluation elements. Prior to the discussion
of the results, Table 4.21 presents the characteristics of the distribution and confidence
interval for mean.
TABLE.

Evaluation

Output

4.21

-

EVALUATION

OUTPUTS

Level of Re levance
SD
Mean

Cash Flows

Environmental

91
.

4.24a

Impact

84
.

3.83
(3.60-4.06)

Political

Impact

3.42

98
.

(3.84-4.38)

3.42

99
.

(3.14-3.69)

3.19

1.09

(2.89-3.49)

3.31

3.12

1.10

1.05

(2.82-3.41)

(3.00-3.62)

Social Impact

4.11

1.15

(3.10-3.73)

Market Share

97
.

(4.03-4.59)

(4.12-4.67)

(3.99-4.49)

Organisational

a
4.31

94
.

4.40a

Impact

94
.

(4.15-4.66)

(4.31-4.77)
Measures

4.41 a

84
.

4.54a

Financial Summary

Extent of Ad dressing
SD
Mean

2.81

2.68

1.04

1.09

(2.38-2.98)

(2.52-3.10)

a. Skewed items of measurement. See Appendix V for medians and ranges.
(*) Lower and upper bounds of 95% confidence interval for mean

According

to the above table, cash flows are the most relevant and frequently

addressed evaluation
environmental

output,

followed

by

financial

summary

measures and

impact. Cash flows and financial summary measures are medium

correlated both in terms of level of relevance and the extent to which they are addressed
in practice. These are traditional relevant evaluation outputs in the upstream oil and gas
sector, which are emphasised by the current wave of shareholder power reinforcement,
as observed by Oyon and Mooraj (1999).
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Financial summary measures are medium correlated with organisational impact in

terms of the extent to which they are addressed.Financial outcomesappearto impact the
organisationand vice-versa.
Environmental (green) impact has become a requirement for upstream oil and gas

companiesto survive in the event of the strictestregulations,pressuregroupsand a more
demanding, conscious society. Environmental

impact is medium correlated with

political impact and social impact in terms of the extent to which they are addressed in
practice.
Organisational impact is a relevant evaluation output, but only occasionally

addressed.Respondentsseem to find difficult to addressit in practice. Organisational
impact is medium correlated with market sharein terms of the extent to which they are
addressedin practice. Being an internally capable company seemsto affect its market
position positively.
Respondents are almost indifferent

to political

impact, and only occasionally

address it. 59% of the respondents consider political impact relevant or absolutely

relevant and 50% of them frequently or always addressit. Political impact seemsto have
higher importancein many overseasprojects.
Respondentsare indifferent (43% consider relevant or absolutely relevant) to, and
only occasionally address(35% frequently or always address)market share.They claim
that only extremely large scale projects could have an impact on market share.The lack
of sufficient attention paid to market share fits with the lack of sufficient attention paid

to competition. Market shareis medium correlated with social impact, both in terms of
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the level of relevance and the extent to which they are addressed in practice. Being
concerned about society may affect a firm's market share positively.
Finally, social impact is the least relevant and addressed evaluation output. Only
25% of the respondents consider it relevant or absolutely relevant, and only 17%
frequently or always address it in practice. A likely reason for this is the sector's
historical lack of commitment to society and externalities. The sector seems to be highly
attached to a financially

orientated decision making process.

This chapter now discusses the findings of Section 4 of the questionnaire. It
includes the results, and comments on these, for each group of control elements. These

elements are divided into control process elements (financial control elements, internal
control elements and external control elements) and control outputs. In the questionnaire
the learning & innovation control elements, suggested by the proposed framework, were
considered to be internal control elements.
Financial control elements are the first group of process elements. Prior to the
discussion of the results, Table 4.22 presents the characteristics of the distribution and
confidence interval for mean.
TABLE 4.22

Financial Control

-

FINANCIAL

CONTROL

ELEMENTS

Extent of Addressing

Level of Relevance

Element
Budgetary

Constraints

Mean

SD

Mean

SD

4.52a

74
.

4.42a

85
.

(4.17-4.66)

(4.30-4.74)

Financial Market
Scanning

3.98
(3.67-4.29)

3.82

1.09

1.07

(3.51-4.12)

a. Skewed items of measurement. See Appendix V for medians and ranges.
(*) Lower and upper bounds of 95% confidence interval for mean
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According

to the last table, budgetary constraints

are the most relevant and

frequently addressed financial control element. According to the respondents, there is
is
dispute
Financial
budget.
scanning
market
usually a persistent
regarding corporate
67%
frequently
However,
of the
also a relevant and
although
addressed control element.
respondents consider financial market scanning relevant or absolutely relevant, 43% of
them never, rarely or only occasionally address it in practice.
External control elements are the second group of process elements Prior to the
discussion of the results, Table 4.23 presents the characteristics of the distribution

and

confidence interval for mean.

I': V11. F: 4.23

External G )ntrol Element
Environme ntal Scanning

EXTF: R\: 1L CONTROL
-

Level of Relevance
SD
Mean
89
4.14
.

(3.89-4.40)

Politics I Scanning

3.52
(3.23-3.81)

Econom is Scanning

3.31

98
.
1.04

Scanning

2.98

Extent of Addressing
SD
Mean
94
3.94
.

(3.67-4.21)

3.37

1.04

(3.06-3.68)

3.13

1.06

(2.82-3.45)

(3.00-3.62)

Markel

ELEsIE\'1'S

1.08

(2.65-3.30)
(') Lower and upper bounds of 95°o confidence interval for mean

2.82

1.03

(2.51-3.13)

According to the last table, environmental (green) scanning is the most relevant and
frequently addressed external control element, followed by political scanning. There is,
howwever, no statistically
scanning

and

environmental

significant

difference

of

means between environmental

uncertainty.

On average, respondents are indifferent to political and economic scanning. as they
consider the I'K

political

and economic environment

5M;,
of the respondents
stable.
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consider political scanning irrelevant, absolutely irrelevant or are indifferent to it. 54%

of them never, rarely or only occasionallyaddressit. 53% of the respondentsconsider
economic scanning irrelevant, absolutely irrelevant or are indifferent about it. However,
67% of them never, rarely or only occasionally addressit.
Respondents consider economic uncertainty more relevant (N=45, t=2.463, sig.
0.018) than economic scanning. However, there is no statistically significant difference
of means between the extent to which economic scanning and economic uncertainty are
addressed.There is also no statistically significant difference of means between political
scanning and political uncertainty. Economic scanning and political scanning are
medium correlated with market scanning, in terms of level of relevance and the extent to
which they are addressed. The monitoring of competitors' activities and a company's
image seem to be affected by economic and political situations.
Market scanning is the least relevant and addressedexternal control element. 33%
of the respondents consider it relevant or absolutely relevant, and 25% frequently or
always address it in practice. This finding fits with the lack of relevance of, and with
how infrequently, competition and market share in the evaluation of strategic projects
are addressed. Respondents do not focus overtly on cultural issues and customer
behaviour, despite the recent increasing interest on cultural issues in managing overseas
business opportunities. Possible reasonsinclude the focus of this researchproject on the
UK market and that the upstream segment's customer is the downstream segment,
which has become part of the same company during the 1970s process of vertical
integration. The sector seemsto focus on partners and contractors instead.
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Internal control elements are the third group of process elements. Prior to the
discussion of the results, Table 4.24 presents the characteristics of the distribution and
confidence interval for mean.
TABLE

4.24

Internal Control Element

Project Milestones

-

INTERNAL

CONTROL

ELEMENTS

Level of Relevance

Scanning

Mean

SD

Mean

SD

4.50a

68
.

4.31

93
.

(4.30-4.70)

Learning

4.35a

76
.

(4.13-4.57)

Managerial

Interaction

4.18

83
.

(3.94-4.42)

Resource Deployment

4.12

83
.

(3.88-4.36)

Innovative Technologies

3.96

Alignment

3.96

Scanning

(3.65-4.26)

Product Monitoring

3.76

92
.
1.05

3.51

Routines

3.63

96
.

(3.35-3.90)

3.84

92
.

(3.57-4.10)

3.94

80
.

3.60

92
.

(3.34-3.87)

3.56

1.13

(3.23-3.89)

1.10

3.72

1.04

(3.40-4.03)

(3.43-4.09)

Innovative

(4.04-4.58)

(3.71-4.17)

(3.69-4.23)

Corporate

Extent of Addressing

1.18

(3.17-3.86)

3.00

1.06

(2.69-3.31)

a. Skewed items of measurement. See Appendix V for medians and ranges.
(*) Lower and upper bounds of 95% confidence interval for mean

According to the above table, project milestones scanning is the most relevant and
frequently

addressed internal

control

element. It is medium correlated with resource

deployment, learning, managerial interaction and innovative technologies in terms of
level of relevance or the extent to which they are addressed in practice. Monitoring the
deadlines of a strategic project seems to be more than simply controlling whether
deadlines are met in expected cost, time and specification. It also needs managerial
involvement, commitment and leadership, proper deployment of current resources and
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a strategic project based on experiential

competencies, reviewing

learning and

redesigning it, if necessary.

Learning, managerial interaction and resource deployment are the next relevant
internal control elements. Learning
and resource deployment,

is medium correlated with managerial interaction

in terms of level of relevance or the extent to which they are

addressed in practice. Managerial interaction is medium correlated with resource
deployment,

innovative

technologies

and innovative

routines,

in terms of level of

relevance and the extent to which they are addressed in practice. Resource deployment is

medium correlated with innovative routines in terms of the extent to which they are
addressed in practice. The mentioned internal control elements (learning,

managerial

interaction, resource deployment, innovative technologies and innovative routines)
constitute the foundations of the RBV of the firm. Nevertheless, it is important to note
that although 88% of the respondents consider learning a relevant or absolutely relevant
element, 46% of them never, rarely or only occasionally address it in practice.
Innovative technologies are the next relevant internal control element. It is essential
in a sector that relies on new technological

solutions

to make projects technically

feasible. Although 71% of the respondents consider innovative technologies a relevant
or absolutely relevant element, 46% of them never, rarely or only occasionally address

it.
Although corporate alignment scanning is a relevant internal control element (7117c
of the respondents consider it relevant or absolutely relevant), 46% of them never, rarely
or only occasionally address it in practice. Respondents address corporate alignment
scanning less frequently than corporate alignment in the evaluation process (N=48,
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t=4.539, sig. 0.00). This is a danger that a strategic project might weaken its corporate
alignment during its execution.
Product monitoring is considered an indifferent, occasionally addressed internal
control element. 44% of the respondents consider it irrelevant, absolutely irrelevant or
are indifferent

to it, and 44% of them never, rarely or only occasionally

address it in

practice. Traditionally, product monitoring is associated with practices such as TQM,
which were introduced into some organisations during the 1980s. However, respondents
appear to pay less attention

to this than to other internal control

elements. Product

monitoring seems to be part of the operational routines, which may partly explain the
managerial lack of attention. Product monitoring

is medium correlated with innovative

technologies in terms of the extent to which they are addressed in practice. Product
monitoring appears to be associated with technological innovation.
Innovative routines are the least relevant and addressed internal control element.
Although 51% of the respondents consider it relevant or absolutely relevant, only 26%
of them always or frequently

address it in practice.

Despite the visible

importance

devoted to learning, the UK upstream oil and gas sector seems to resist monitoring and
changing processes. This sector is likely to consider more relevant (N=47, t=2.245, sig.
0.030) and address more frequently (N=47, t=3.481, sig. 0.001) the introduction of new
technologies rather than changing routines.
Control outputs are the last group of control elements. Prior to the discussion of the
results, Table 4.25 presents overleaf the characteristics of the distribution

and

confidence interval for mean.

203

TABLE

Control Output

Financial Targets

4.25

-

CONTROL

OUTPUTS

Level of Relevance

Mean

SD

Mean

SD

4.77a

56
.

4.52a

68
.

(4.61-4.93)

Timescale

Targets

4.52
(4.35-4.69)

Environmental

Targets

4.34
(4.09-4.59)

Corporate

Alignment

4.00
(3.74-4.26)

Organisational
Communication

Organisational

Adaptability

3.96
(3.71-4.21)

3.75
(3.54-3.96)

Technological

Development

3.71
(3.45-3.97)

Employee Development

3.68
(3.41-3.95)

Employee Satisfaction

3.57
(3.29-3.86)

Customer

Satisfaction

3.20

58
.
84
.
87
.
86
.
73
.
90
.
91
.
97
.
1.27

3.02

(2.73-3.32)
(") Lower and upper bounds of 95% confidence interval for mean

(4.32-4.72)

4.35
(4.13-4.58)

4.02
(3.77-4.27)

3.61
(3.33-3.89)

3.19

79
.
85
.
95
.
1.04

(2.89-3.50)

3.08
(2.83-3.34)

3.34
(3.05-3.63)

3.09
(2.83-3.34)

2.83
(2.54-3.11)

3.02

87
.
98
.
88
.
95
.
1.03

(2.71-3.33)

(2.82-3.58)

Market Position

Extent of Addressing

96
.

2.79
(2.51-3.07)

91
.

According to the above table, financial targets are the most relevant and frequently
addressed control output, followed

by timescale targets. Both types of output fit with the

in
dominates
the
traditional engineering perspective on project management, which still
UK upstream oil and gas sector. Respondents tend to associate successful project
financial
results, and meeting
management with achieving a project's expected costs and
its deadlines in expected time, cost and specification.

Financial targets are medium correlated with timescale targets, corporate alignment,
level
in
of
(green)
terms
of
targets and organisational communication,
environmental
Tirnescale
targets
are
in
the
to
they
relevance or
extent
which
practice.
are addressed

level
in
terms
targets,
of
medium correlated with corporate alignment and environmental
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of relevance or the extent to which they are addressedin practice. According to the
respondents,financial and timescale targets might be in consonancewith corporate
internal
goals,
communicationand environmentalstandards.
Environmental (green)targetsare the next relevant and frequently addressedcontrol
output. Oil and gas companies are aware of the power of pressure groups. Apart from
this, companies are certainly concerned with environmental problems, because they
involve high, irreversible costs that directly affect their image. In terms of the extent to
which they are addressed in practice, environmental targets are medium correlated with
organisational communication and technological development. Environmental targets
seem to be facilitated by technological evolution and internal communication.

Corporate alignment is also a relevant and frequently addressedcontrol output.
While 78% of the respondents consider it relevant or absolutely relevant, 56%
frequently or always addressit in practice.
Organisational communication is a relevant, but only occasionally addressed,
control output. While 70% of the respondents consider it relevant or absolutely relevant,
only 36% of them frequently

or always address it in practice. Organisational

communication is medium correlated with organisational adaptability, technological
development, employee satisfaction and employee development, both in terms of level

of relevance and the extent to which they are addressedin practice. Organisational
communication seemsto impact on internal motivation, qualification and adaptability.
Organisational adaptability is also a relevant, but only occasionally addressed,
control output. It represents a key issue in modern management theory, such as RBV of
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the firm, which stressesthe importancefor a firm of adaptinginternally due to external
conditions. Organisationaladaptability is medium correlatedwith employeesatisfaction,
technological developmentand employeedevelopmentin terms of level of relevanceor
the extent to which they are addressedin practice. Organisationaladaptability appearsto
boost internal motivation and qualification.

Technological and employee developments are relevant but only occasionally
addressed control outputs. Although technological development is a challenge-for the
upstream oil and gas sector's long-term survival, respondents consider more relevant

(N=47, t=2.041, sig. 0.047) and addressmore frequently (N=46, t=2.384, sig. 0.021) the
introduction of new technologies rather than technological development. Technological

developmentis medium correlated with employee development,employee satisfaction
and customer satisfaction,in terms of level of relevanceor the extent to which they are
addressedin practice. Technological developmentappearsto boost internal motivation
and qualification, and to affect a company's image.
Employee development represents an important concern for a firm's long-term
survival. Knowledge, competencies, skills and employee empowerment are associated

with the foundations of modem techniques for managing knowledge-basedprojects,
such as Intellectual Capital. Employee development is medium correlated with
employee satisfaction, both in terms of level of relevanceand the extent to which they
are addressedin practice, and seemsto boost internal motivation.
Employee satisfaction is seen as an indifferent, occasionally addressedcontrol
output. 55% of the respondents consider it relevant or absolutely relevant, but 78% of

them never, rarely or only occasionally address it in practice. In terms of level of
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relevance, employee satisfaction is medium correlated with customer satisfaction.
Customersare more satisfied when dealing with motivatedemployees.
Customer satisfaction is also an indifferent, occasionally addressedcontrol output.
56% of the respondents consider it irrelevant, absolutely irrelevant or are indifferent to
it, and only 29% frequently or always address it in practice. The downstream sector
-

`the immediatecustomer', is usually part of the companyand consequentlyrespondents
seem to believe that monitoring both oil quality and gas supply properly at the delivery
point and environmental

(green) issues, ensues in satisfied customers. Customer

satisfaction is medium correlated with market position, both in terms of level of
relevance and the extent to which they are addressed in practice. Satisfied customers

appearto allow a firm to build up a strongermarket position.
According to the foregoing paragraphs, at first, the lack of attention paid to
employeeand customer satisfaction suggeststhat upstreamoil and gas companiestend
to focus on achieving financial targets and meeting milestones, and that they
overemphasise their commitment with shareholders, sometimes at the expense of other

stakeholders,such as customersand employees.
Secondly,the lack of importance devotedto employeedevelopmentand satisfaction
suggeststhat the upstreamoil and gas companiestend not to dedicategreat concern to
their employees.The current tendency not to have long-term career planning in the
sectorand the high rate of unemploymentduring recentyearsas a result of low oil prices
and organisationalrestructuringprogrammesare likely reasons.
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Market position is the least relevant and addressed control output. Only 35`/ of the

respondents consider it relevant or absolutely relevant, and 19%, frequently or always
address it in practice. This finding fits with the lack of managerial attention paid to
competition, market share and market scanning.
4.3.1.4 - Univariate and Bivariate Analyses of Section 5 of the Questionnaire

This section discusses the findings of Section 5 of the questionnaire. First, it describes
the degree of success of a strategic project in general terms. Spearman's correlation
indexes complement

the univariate

analysis, and are fully presented in Appendix

VI.

Prior to this, the scale used for measuring the strategic project's degree of success in
general terms, and the overall results (Table 4.26) are presented, as follows.

Scale of Measurement: Strategic Project's Degree of Success in General 't'erms
1: Strongly Disagree

TABLE 4.26

-

2: Disagree

STRATEGIC

3: Indifferent

5: Strongly Agree

4: Agree

PROJECT'S DEGREE OF SUCCESS IN GENERAL TERMS

Item of Measurement

Mean

SD

Description

Successfully completed (i. e.
goals and results are
successfully attained)

3.79

75
.

Successfully completion (6%
1
and
scores
unsuccessful 2, and 71% successful scores 4 and 5)
Financially successful (4%

Financially successful

(3.58-4.00)*

3.69
(3.46-3.91)

Successful
non-financial)

for strategic (i. e.
reasons

3.58
(3.36-3.80)

79
.

76
.

(') Lower and upper bounds of 95% confidence interval for mean

unsuccessful

1
and
scores
-

2, and 57% successful scores 4 and 5)
Successful for strategic
reasons

(6% unsuccessful

-

54%
2,
1
and
and
scores
5
4
and
scores
successful -

According to the above table, on average, respondents claim that their strategic
projects are successfully completed and financially

successful in general terms.
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However, they only claim that their strategicprojects are nearly successfulfor strategic
reasonsin generalterms. Strategic project's successfulcompletion is medium correlated
with both financial successand successfor strategic reasons.It seemsthat a strategic
project's successful completion influences financial successand successfor strategic
reasons.
If one compares the results of strategic project management in general terms (Table
4.26) to the management of the last strategic projects (Table 4.14), some conclusions
can be drawn. Although the scores are higher in the last strategic project management
than in the management of strategic projects in general terms, the difference of means is
only statistically significant for strategic results (N= 45, t=4.748, sig.=0.00). First,

respondentsmay assumethat they have improved over time. Second,they may also have
an active short memory and tend to overestimatethe last strategicproject's performance
at the expenseof a strategicproject's performancein generalterms.
Finally, the last strategic project managementpresents a higher proportion of
unsuccessful completions and financial results than the management of strategic projects
in general terms. Low oil prices, mainly during 1998, might contribute to the

unsuccessfulcompletion and financial results of recentstrategicprojects.
4.3.1.5 - Complementary Analysis: Awareness and Use of Techniques Affected by a Firm's
Size

The previous discussionwas basedon the original sample,which consistedof thirteen,
twenty-three and sixteen questionnairesbelonging to respondentsof, respectively, big,
medium and small companies (two questionnaires were anonymous). A question is
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addressed:what are the techniquessignificantly affected by a firm's size, accordingto
the managerial awarenessor use in general terms? This section seeksto answer this
question.
In the first instance, the chi-squared test is employed for each technique in order to
select the statistically significant techniques affected by a firm's size. The statistically
significant techniques must exceed the table chi-square test and, for practical reasons,
the proportion of cells that have less than five expected counts must be less than 20%.
The chi-square test was chosen because of the combination of ordinal data with

small sub-samples.In practical terms, the chi-squaretest requires a minimum of twelve
observations to be applied. Melewar and Saunders (1999) applied the chi-square test to

their small sample, which consistedof forty observations.In a secondstage,for those
techniquesaffected by a firm's size, boxplots were run in order to identify the values
accordingto a firm's size.
Table 4.27 presentsoverleaf those techniques that are significantly affected by a
firm's size, according to managerial awareness or use in general terms. However, other

be
firm's
to
analysesacross a
size or category of strategic project were not possible
less
due
highly
items
to
the
with
performed
of measurement
combination of
skewed
than twelve observationsby a firm's size or categoryof project.
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TABLE

Item of
Measurement
Leveraged NPV

Scheduling

4.27

-

TECIiNIQUES

Criterion of
Measurement
Managerial
Awareness

Managerial Use
in General
Terms

AFFECTED

BY A FIRM'S

Proportion

Chi-Square Test

Pearson chi-square: 7.22
df=2
2-sided asymptotic sig. =0.027
% of cells that have less than
five expected counts: 0
Pearson chi-square: 11.06
df=2
2-sided asymptotic sig. =0.004
% of cells that have less than
five expected counts: 0

SIZE

(%)

Big
firms

Medium
firms

Small
firms

8

52

44

92

52

41

(') Signiticant Pearson Chi-square test (p <. 05)

According

to the table above, respondents in smaller firms appear to be more aware

of external funding as a means of facilitating the approval and execution of their
strategic projects. Respondents in bigger firms seem to use more frequently scheduling

techniques for managing their strategic projects.
4.3.2 - Multivariate

Analysis

This section is that of the multivariate analysis. In the last section, the univariate and
bivariate analyses draw a picture of the most relevant and frequently addressedelements
involved in evaluating, and controlling

strategic projects. At this point it is stimulating to

explore what are the elements that are believed to explain, in general terms, a strategic
project's (1) successful completion; (2) financial success; (3) success for strategic (i. e.
non-financial) reasons; and (4) successful management. The dimension success is,
therefore, added to the current debate.
In order to link the elements involved in strategic project evaluation and control to
these four levels of a strategic project's success, some regression models can he run. The

role of these models is to provide some potentially interesting insights into the
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managementof strategicprojects, and to help proposesets of techniquesfor facilitating
successfulstrategicproject management.
There are four candidatesfor dependentvariable, as has previously beenpresented.
Three of them were explicitly

discussed in Section 4.3.1.4. They include (1) the

successful completion of a strategic project; (2) its financial success; and (3) its success
for strategic reasons. The last candidate for dependent variable is a strategic project's
successful management. It results from the linear combination of successful completion,
financial success and success for strategic reasons. Nevertheless, a question remains:

what are the independentvariables of the regressionmodels? It is time to recapitulate
some important issues related to the independent variables, as follows.

As was discussedin the last chapter,the observations-to-itemsof measurementratio
of the original sample is less than five. Multivariate analysis cannot be therefore
employed.A way of feasibly overcoming this practical obstaclecould be to usethe subgroups of items of measurementpresentedin the questionnaire as a starting point to
identify

a number of factors that could integrate valid

and reliable items of

measurement. The literature review and the exploratory investigation justify these sub-

items
As
factors
(or
the
the
of
groups of elements.
number
a result,
variables) reduced
of measurement,which allowed for employing regression analysis. The regression
models aim to associatethe factors with different levels of successof a strategicproject.
For this reasonthe items of measurementwere those associatedwith the extent to which
each one is addressedin practice, so that one could measurethe impact of addressing
eachfactor on a strategicproject's success.
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4.3.2.1- Factor Analysis

This section discusses the application of factor analysis. First, as discussed in the
previous chapter, the application of factor analysisis conditional to some assumptions
(Hair et al., 1997), such as (1) the number of observationsmust exceed fifty; (2) the
observations-to-items of measurement ratio must exceed five; and (3) in order to
accommodate the data set, missing values are replaced by the mean series.
According to Hair et al. (1997), the steps for the factor analysis are divided into first
solution and factor analysis interpretation. The steps for the first solution are (1)

correlation indexes greater than 0.30 must be substantial; (2) the partial correlation
among items of measurement must be small; (3) the overall Bartlett test of sphericity

must be statistically significant; (4) the MSA of each item of measurementand each
factor must exceed0.50 to be acceptable,desirablyexceeding0.60; and (5) eachfactor's
CronbachAlpha must exceed0.60 for exploratory research.In the caseof the thresholds
not being met for steps(4) and (5), item(s) of measurementmust be removed.
The previous steps (1 to 5) are also applied during the factor analysis interpretation.
Some additional steps are necessary to be complied. They include (1) the model used to

obtain factor solutions is the principal component analysis; (2) the chosen stopping
criterion to extract the number of factors is the latent root. The scree test is used to
endorsethe latent root solution and the a priori criterion is applied only if the latent root
solution has no practical significance; (3) the method used for factor rotation is
VARIMAX;

(4) the percentage of variance explained by the factors must be

preferentially circa 0.60; and (5) factor loadings must exceed 0.30, preferentially 0.50,

and the percentageof communality for eachfactor loading must exceed0.50.
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In this study, factors are often summated scales of valid and reliable items of
measurement.If further analysis is not possible to improve the summated scale, a
surrogateitem of measurementis choseninstead. The summatedscalesconsider only
the observationswith no missing values so that they could thoroughly characterisethe
factor they are related to.
The following part of this section discusses the sub-groups of items of measurement
associated with the evaluation of strategic projects. In the evaluation stage, the subgroups are (1) financial evaluation elements; (2) internal evaluation elements (inclusive
of strategic project's

(4)
(3)
and
elements;
characteristics);
external evaluation

evaluation outputs.

Table 4.28 presentsoverleaf the final factor solution for the financial evaluation
elements. It is important to note that, for simplification, only the main summary
measures(MSA, Bartlett test of sphericity, percentageof total variance explained and
Cronbach Alpha) are presented.The two extracted factors are (1) "macro' financial
elements; and (2) "micro" financial element.
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TABLE 4.28

FINAL FACTOR SOLUTION FOR FINANCIAL
-

Items of Measurement

EVALUATION

ELEMENTS

Time, FinancialCapability,FinancialLeverage
and FinancialMarket Uncertainty

Number of Observations-to-Items of
Measurement Ratio

13.5

Number of Extracted Factors

2

Factor 1

Factor 2

Label

"Macro" Financial Elements

Items of Measurement

Financial Capability and Financial Leverage

Label

"Micro" Financial Element

Item of Measurement

(a)
Time

Overall MSA (%)

57

Bartlett Test of Sphericity (Significance)

12.05 (0.007)

Total Variance Explained (%)

81

Cronbach Alpha - Factor 1 (%)
60
a. Surrogateitem of measurement.Time was chosen to representit, as it had the higher score for "the
extentof addressing".

Table 4.29, as seenoverleaf,presentsthe final factor solution for internal evaluation
elements.The two extractedfactors are (1) isolated and portfolio characteristics;and (2)
internal alignment elements.
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TABLE 4.29

FINAL FACTOR SOLUTION FOR INTERNAL
-

Items of Measurement

EVALUATION

ELEMENTS

Feasibility, Timescale, Durability, Flexibility
Corporate Alignment, Competency Alignment
and Interdependency

Number of Observations-to-Items

of

7.7

Measurement Ratio
Number of Extracted Factors
Factor 1

Label
Items of Measurement

2
Isolated and Portfolio Characteristics
Feasibility, Timescale, Durability, Flexibility
and Interdependency

Factor 2

Label

Internal Alignment Elements

Items of Measurement

Corporate Alignment and Competency
Alignment

Overall MSA (%)
Bartlett Test of Sphericity (Significance)

70
61.32 (0.00)

Total Variance Explained (%)

56

Cronbach Alpha - Factor 1 (%)

69

Cronbach Alpha - Factor 2 (%)

70

Table 4.30, as seen overleaf, presents the final factor solution for external
evaluation elements. The two extracted factors are (1) social, political, economic and
market elements; and (2) environmental and technological elements.
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TABLE 4.30

FINAL FACTOR SOLUTION FOR EXTERNAL
-

EVALUATION

ELEMENTS

Competition, Economic Uncertainty, Social

Items of Measurement

Uncertainty,PoliticalUncertainty,
EnvironmentalUncertainty,Geological
Uncertaintyand TechnologicalUncertainty
Number of Observations-to-Items

of

7.7

Measurement Ratio
Number of Extracted Factors
Factor 1

Label

2
Social, Political, Economic and Market
Elements

Items of Measurement

Social Uncertainty, Political Uncertainty,

EconomicUncertaintyand Competition
Factor 2

Label

Environmental and Technological
Elements

Items of Measurement

Environmental Uncertainty and Technological

Uncertainty
Overall MSA (%)

59

Bartlett Test of Sphericity (Significance)

63.90 (0.00)

Total Variance Explained (%)

60

Cronbach Alpha - Factor 1 (%)

70

Cronbach Alpha - Factor 2 (%)

59(a)

a. Although the cut-off point for Cronbach Alpha is 60%, 59% is considered an acceptable value.

At last, Table 4.31 presents overleaf the final factor solution for evaluation outputs.

The three extracted factors are (1) financial evaluation outputs; (2) internal business
evaluation outputs; and (3) external environment evaluationoutputs.
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TABLE 4.31

FINAL FACTOR SOLUTION FOR EVALUATION
-

OUTPUTS

Cash Flows, FinancialSummaryMeasures,

Items of Measurement

EnvironmentalImpact,Social Impact, Political
Impact, MarketShare and Organisational
Impact
Number of Observations-to-Items

of

7.7

Measurement Ratio
Number of Extracted Factors
Factor 1

3

Label

Financial Evaluation Outputs

Items of Measurement

Cash Flows and Financial Summary
Measures

Factor 2

Label

Items of Measurement
Factor 3

Internal Business Evaluation Output

OrganisationalImpact

Label

External Environment Evaluation Outputs

Items of Measurement

Environmental Impact, Social Impact and
Political Impact

Overall MSA (%)

64

Bartlett Test of Sphericity (Significance)

60.71 (0.00)

Total Variance Explained (%)

77

Cronbach Alpha - Factor 1 (%)

75

Cronbach Alpha - Factor 3 (%)

72

The following

part of this section discusses the sub-groups the items of

measurementassociatedwith the control of strategic projects. In the control stage,the
sub-groupsare (1) financial control elements;(2) internal control elements;(3) external
control elements;and (4) control outputs.
Table 4.32 presents overleaf the final factor solution for the financial control
elements. The only extracted factor is a surrogate item of measurement,labelled
financial control element.
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TABLE 4.32

FINAL FACTOR SOLUTION FOR FINANCIAL
-

CONTROL ELEMENTS

Items of Measurement

BudgetaryConstraintsand FinancialMarket
Scanning

Number of Observations-to-Items of
Measurement Ratio

27

Number of Extracted Factors

1

Factor

Label

Financial Control Element

Item of Measurement

Budgetary Constraints(a)

a. Surrogate Item of Measurement. The items of measurement together presented a MSA of
50%, Bartlett Test of Sphericity (significance) of 1.272 (0.259), and Cronbach Alpha of 28%.
Budgetary Constraints was chosen to represent the factor, as it had the higher score for "extent
of addressing".

Table 4.33, as seen overleaf, presents the final factor solution for the internal
control elements. The two extracted factors are (1) "hard" internal elements; and (2)

"soft" internal elements.
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TABLE 4.33

FINAL FACTOR SOLUTION FOR INTERNAL
-

Items of Measurement

CONTROL ELEMENTS

CorporateAlignmentScanning,Project
MilestonesScanning,ProductMonitoring,
ManagerialInteraction,ResourceDeployment,
Learning,InnovativeRoutinesand Innovative
Technologies

Number of Observations-to-Items

of

6.8

Measurement Ratio
Number of Extracted Factors
Factor 1

2

Label

"Hard" Internal Elements

Items of Measurement

Project Milestones Scanning, Product
Monitoring and Innovative Technologies

Factor 2

Label

Items of Measurement

"Soft" Internal Elements

ManagerialInteraction,ResourceDeployment,
Learning and Innovative Routines

Overall MSA (%)

77

Bartlett Test of Sphericity (Significance)

84.80 (0.00)

Total Variance Explained (%)

60

Cronbach Alpha - Factor 1 (%)

61

Cronbach Alpha - Factor 2 (%)

77

Table 4.34 presents overleaf the final factor solution for the external control

elements.The only extractedfactor is labelled external environment control elements.
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TABLE 4.34

FINAL FACTOR SOLUTION FOR EXTERNAL
-

CONTROL ELEMENTS

MarketScanning,EconomicScanning,

Items of Measurement

EnvironmentalScanningand Political
Scanning
Number of Observations-to-Items

of

13.5

Measurement Ratio
Number of Extracted Factors
Factor

1

Label

External Environment Control Elements

Items of Measurement

Market Scanning, Economic Scanning and
Political Scanning

Overall MSA (%)

66

Bartlett Test of Sphericity (Significance)

20.40 (0.00)

Total Variance Explained (%)

62

Cronbach Alpha (%)

71

Finally, Table 4.35, as seen overleaf, presents the final factor solution for the
internal
(2)
financial
factors
(1)
The
three
control outputs;
control outputs.
are
extracted
businesscontrol outputs; and (3) external environmentcontrol outputs.
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TABLE 4.35

FINAL FACTOR SOLUTION FOR CONTROL OUTPUTS
-

FinancialSummaryMeasures,Timescale

Items of Measurement

Targets, CustomerSatisfaction,
EnvironmentalTargets, Market Position,
Corporate Alignment, Employee Satisfaction,
Organisational Communication, Employee
Development, Technological Development

and OrganisationalAdaptability
Number of Observations-to-Items

(a)
4.9

of

Measurement Ratio
3

Number of Extracted Factors
Factor 1

Factor 2

Label

Financial Control Output

Items of Measurement

(b)
Financial Targets

Label

Internal Business Control Outputs

Items of Measurement

Organisational Communication,
Organisational Adaptability, Employee

Developmentand EmployeeSatisfaction
Factor 3

Label

External Environment Control Outputs

Items of Measurement

Customer Satisfaction,EnvironmentalTargets
Development
Technological
and

Overall MSA (%)

80

Bartlett Test of Sphericity (Significance)

75.81 (0.00)

Total Variance Explained (%)

65

Cronbach Alpha - Factor 2 (%)

75

Cronbach Alpha - Factor 3 (%)

64

a. Although the cut-off point is five, 4.9 is considered acceptable.
b. Surrogate Item of Measurement. The items of measurement presented a Cronbach Alpha of 57%.
Financial targets were the chosen element to represent the factor, as it had the higher score for "extent of
addressing".

The framework proposed in Section 4.2.1 (Tables 4.5 and 4.6) was tested by using

the extractedfactors, as seenin Tables 4.36 and 4.37 overleaf.
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TABLE

4.36

-

EVALUATION

ELEMENTS

CATEGORIES

Financial
Context

"Micro"

Financial

Element

Financial

REVISITED

PERSPECTIVES

Elements

AND

FRAMEWORK

Internal Business

External Environment

Time
"Macro"

-

DIFFERENT

THROUGH

Social, Political Economic
and Market Elements

Internal

Elements

Corporate Alignment

Competition

Competency Alignment

Alignment

Economic Uncertainty

Financial Capability

Social Uncertainty

Financial Leverage

Political Uncertainty
Environmental
Technological

and
Elements

Environmental

Uncertainty

Technological

Uncertainty

Content

Isolated and Portfolio
Characteristics
Feasibility
Timescale
Durability
Flexibility

Output

Financial

Evaluation

External

Outputs
Cash Flows
Financial Summary Measures

TABLE

4.37

-

CONTROL

Financial
Context

Financial

Control

Environment

-

TIIROtJGH
REVISITED

External
Element

Budgetary Constraints

DIFFERENT

PERSPECTIVES

AND

FRAMEWORK

Environment

External Environment
Elements

Evaluation

Output
Organisational Impact

Evaluation Outputs
Environmental Impact
Social Impact
Political Impact

ELEMENTS

CATEGORIES

Interdependency
Internal Business

Control

"Hard"

Internal

Business

Internal

Elements

Project Milestones Scanning

Market Scanning

Product Monitoring

Economic Scanning

Innovative Technologies

Political Scanning
"Soft"

Internal

Elements

Managerial Interaction

Resources Deployment
Learning
Innovative Routines

Content
Output

Financial Control Output
Financial Targets

External Environment Control
Outputs
Customer Satisfaction
Environmental Targets

Internal Business Control
Outputs
Organisational Communication
Organisational Adaptability

Technological

Employee Development

Development

Employee Satisfaction
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The tested framework seemsto have coherenceand practical meaning, and some
comments must be made about this. The learning and innovation perspective, although

by
by
framework
for
the
the
the
suggested
original
control stage, was not confirmed
final factor solutions, as claimed by Bontis et al. (1999). However, the questionnaire
was designed without including the learning & innovation control elements; these
elements were, in turn, associated with the internal elements, as seen in Appendix II
("Questionnaire").

A question is then addressed: did the design of the questionnaire interfere with the
framework testing? A likely answer would be that the interference was not significant.
First, the outputs were placed together in the questionnaire and three factors were

extracted: financial control outputs, internal business control outputs and external
environment control outputs. A four-factor solution was carried out, but it had no
practical meaning. Finally, three-factor solution of the control outputs fitted with the
three-factorsolution of the evaluation outputs.
4.3.2.2

Multiple
Regression
Analysis
-

Having created variables (factors) to allow for employing regression analysis, it is time

to recapitulate some assumptionsfor running the multiple regressionmodels. They are
(1) the regression models are used for explanatory purposesonly; (2) the number of
valid observationsis maximised for eachmodel. The evaluation and control stageshave,
respectively,fifty-one and forty-five valid observations;(3) in order to accommodatethe
data set, missing values are replacedby mean series;(4) the observations-to-independent
variables ratio must be at least five; (5) the regression power must be at least 80%, for a
significance level of 5%. In the case of not meeting such a target for any regression
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carried out, a remark is made. Assumptions (4) and (5) directly affect the
generalisability of the results; and (6) prior to running the regression,it is assumedthat
any independentvariable does not have any interaction (or moderator) effect upon any
other independentvariable, i. e. the relationship betweeneach independentvariable and
the dependent variable is assumed as linear.
According to Hair et al. (1997), the steps for employing regression models are now
recapitulated. First, the normality and linearity of the independent variables must be met.
In the case of non-normality, tentative transformation of skewed variables is advisable.

Second,the normality and homoscedasticityof the error term (or residuals)distribution
must be met. Third, influential

points (outliers and leverage points) are removed

according to the procedure discussedin Chapter 3. Forth, it is necessaryto assessthe
degree of multicollinearity among the predictors. In the case of multicollinearity,
remedies must be followed. Fifth, even if an independent variable is selected as a
predictor for a specific model, it is ratified only if this variable is significantly correlated
with the dependent variable. Finally, the stepwise method is preferentially applied for
the multiple regression models. The enter method is employed if the stepwise method is

not applicable or for confirmatory reasons.
Eight models (i. e. four basic models with two alternatives("A" and "B") each), as
presentedoverleaf, were run in order to identify what evaluation and control factor(s)
explain(s), respectively, successfulcompletion, financial success,successfor strategic
reasonsand successfulmanagement.Models types "A" and "B" respectively comprise
nine and seven "candidates" for predictors.
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Ideally, evaluation and control factors could be employed together, but there is
insufficient data to justify that. Furthermore, having separate models for evaluation and
control factors ensures that success elements are identified from both parts of the
process, as a successful project will have needed both effective evaluation and control.
MODEL
1B

DESCRIPTION
Evaluation Factors vs. Successful Completion
Control Factors vs. Successful Completion

2A
2B

Evaluation Factors vs. Financial Success
Control Factors vs. Financial Success

3A

Evaluation Factors vs. Success for Strategic Reasons
Control Factors vs. Success for Strategic Reasons

1A

3B

Evaluation Factors vs. Successful Management
Control Factors vs. Successful Management

4A
4B

There are certain important issues regarding the regression models. First, the
models are multiple

linear regressions without

mediating variables. Second, the

evaluation and control factors were considered respectively in alternatives "A" and "B"
for each model. Third, process elements and outputs were addressed by distinct factors
in each model. Finally, all factors were considered in each model. For instance, for
successful completion,

control

financial success, financial

outputs were not the only independent

variables. For

factors were not the only independent variables. In the case

of success for strategic reasons, non-financial factors were not the only independent
variables.

Before

running

the

models,

skewed

factors were

tentatively

normalised.

Nevertheless, among the seven skewed factors, only two of them could be normalised
("macro"

financial elements and internal alignment elements). Although

the other five

variables remained skewed, only one of them took part in a specific regression model.
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However, the impact on the results was not significant, as there was no indication of any
violation of normality, linearity and homoscedasticity.
The following part of this section presentsthe results of each regressionmodel.
Prior to that, it is important to highlight some issues. First, the scatterplots between each
two independent variables, which are "candidates" for each regression model, did not
violate the assumptions of normality, linearity and homoscedasticity.
Second, each regression model presents the results for the final step with no
influential points left, unless when the removal of influential points might stop short of

the above,as the samplemay otherwisebecometoo small.
Finally, Appendices VII to XIV presentthe statistics, histogram and the Lilliefors
test of the standardisedresidualsfor the final step of eachregressionmodel. There is no
violation of normality. The scatterplotsof eachpredictor and the predicted value against
the studentisedresidualsdid not indicate any violation of linearity and homoscedasticity.
The first regression model (Model

1A) runs the evaluation factors against

successful completion, the results of which are seen in Table 4.38 overleaf.
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TABLE

4.38

-

RESULTS

OF MODEL

IA:

EVALUATION

FACTORS

AGAINST

SUCCESSFUL

COMPLETION

Item
Number of Valid Obs.
Obs. -to-Indep. Var. Ratio
Method
Goodness-of-fit
Overall Fit
Standard Coeff icient(s)
Multicollinearity
Assumptions
Influential

Points

Result
45
5.0
Stepwise
R2=0.216; Adjusted R2=0.198
F= 11.839 (sig. 0.001)
Isolated and Portfolio Characteristics:
0.003)
No multicollinearity; VIF= 1
I+*t
ýfý
No

0.465 (t=3.441, sig.

Regression power less than 80%
Appendix VII presents the statistics, histogram and Lilliefors test for the standardised
ýýý
The model removed six influential points (11.8% of the valid sample)

residuals

According to the results of Model IA, isolated and portfolio characteristics is the
internal evaluation factor that explains a strategic project's successful completion.
Model IA is fitted. However, although the observations-to-independent variables ratio
of Model 1A is five, its generalisability is not limitless, as the regression power is less
All assumptions are met, multicollinearity
than 80%%x.
of influential

points. The enter method confirms

is not found, and the model is free
the results of the stepwise method

through a fitted, but not completely generalisable model (regression power less than
80%).

The second regression model (Model 1B) runs the control factors against successful
completion, the results of which are seen in Table 4.39 overleaf.
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TABLE

4.39

-

RESULTS

I B: CONTROL

OF MODEL

FACTORS

AGAINST

SUCCESSFUL

COMPLETION

Result

Item
Number of Valid Obs.
Obs. -to-Indep. Var. Ratio
Method
Goodness-of-Fit
Overall Fit
Standard Coefficient(s)
Multicollinearity
Assumptions

39
5.6
Stepwise
R2=0.346; Adjusted R2=0.329
F= 19.612 (sig. 0.00)
"Soft" Internal Elements: 0.589 (t=4.429, sig. 0.00)
No multicollinearity; VIF= 1
r (')

Influential

No

Points

' Appendix VIII presents the
statistics, histogram and Lilliefors test for the standardised
("")
The model removed six influential points (13.8% of the valid sample)

residuals

According to the results of Model 1B, "soft" internal elements is the internal control
factor that explains a strategic project's successful completion. Model IB is fitted and
generalisable. All assumptions are met, multicollinearity

is not found, and the model is

free of influential points. The enter method confirms the results of the stepwise method
through a fitted, generalisable model.
The third regression model (Model 2A) runs the evaluation factors against financial
success, the results of which are seen in Table 4.40 overleaf.
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TABLE

4.40

-

RESULTS

OF MODEL

2A:

EVALUATION

FACTORS

AGAINSTFINANCIAL

SUCCESS

Item

Result

Number of Valid Obs.
Obs. -to-Indep. Var. Ratio
Method
Goodness-of-Fit
Overall Fit
Standard Coeff icient(s)

50
5.6
Stepwise
R2= 0.414; Adjusted R2=0.389
F= 16.610 (sig. 0.00)
Isolated and Portfolio Characteristics: 0.527 (t=4.668, sig.
0.00), "Macro" Financial Elements: 0.300 (t=2.661, sig.
0.011)
Portfolio
No
VIF:
Isolated
multicollinearity;
and
Characteristics: 1.022; "Macro" Financial Elements: 1.022

Multicollinearity
Assumptions
Influential

Points

V, (*)
No

Appendix IX presents the statistics, histogram and Lilliefors test for the standardised residuals
4ý
The model removed one influential point (2.0% of the valid sample)

According to the results of Model 2A, isolated and portfolio characteristics and
"macro" financial elements are those evaluation factors that explain a strategic project's
financial success. Model 2A is fitted and generalisable. All assumptions are met,
multicollinearity

is not found, and the model is free of influential points. The enter

method confirms the isolated and portfolio characteristics in explaining a strategic
project's financial success through a fitted, generalisable model.

The fourth regression model (Model 2B) runs the control factors against financial
success,the results of which are seen in Table 4.41 overleaf.
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TABLE

4.41

-

RESULTS

OF MODEL

2B:

CON'CROL

FACTORS

FINANCIAL

AGAINST

SUCCESS

Item

Result

Number of Valid Obs.
Obs. -to-Indep. Var. Ratio
Method
Goodness-of-Fit
Overall Fit
Standard Coefficient(s)
Multicollinearity

42
6.0
Stepwise
R2=0.302; Adjusted R2=0.285
F=17.305 (sig. 0.00)
Internal Business Control Outputs: 0.550 (t=4.160, sig. 0.00)
No multicollinearity; VIF= 1
' (*)
*)
No

Assumptions
Influential

Points

Appendix X presents the statistics, histogram and Lilliefors test for the standardised
ý*+)
The model removed three influential points (6.7% of the valid sample)

According

to the results of Model

2B, internal

residuals

business control

outputs is the

internal control factor that explains a strategic project's financial success. Model 2B is
fitted and generalisable. All assumptions are met, multicollinearity is not found, and the
model is free of influential points. The enter method is fitted and generalisable, and it
confirms the results of the stepwise method.
The fifth regression model (Model 3A) runs the evaluation factors against success

for strategic reasons, the results of which are seen in Table 4.42 overleaf.
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TABLE

4.42

-

RESULTS

OF MODEL.

3A:

EVALUATION

STRATEGIC

Item

FACTORS

AGAINST

REASONS

Result

Number of Valid Obs.
Obs. -to-Indep. Var. Ratio
Method
Goodness-of-Fit
Overall Fit
Standard Coeff icient(s)
Multicollinearity
Assumptions

45
5.0
Stepwise
R2= 0.283; Adjusted R2=0.267
F= 16.990 (sig. 0.00)
Isolated and Portfolio Characteristics:
0.00)
No multicollinearity; VIF= 1
c*>

Influential

No

Points

0.532 (t=4.122, sig.

'' Appendix XI presents the
statistics, histogram and Lilliefors test for the standardised
The model removed six influential points (11.8% of the valid sample)

According

SUCCESS FOR

to the results of Model 3A, isolated and portfolio

residuals

characteristics

is the

internal evaluation factor that explains a strategic project's success for strategic reasons.
Model 3A is fitted and generalisable. All assumptions are met, multicollinearity

is not

found, and the model is free of influential points. The enter method confirms the results
of the stepwise method. It produces a not completely fitted, but generalisable model.
The sixth regression model (Model 3B) runs the control factors against success for

strategic reasons, the results of which are seen in Table 4.43 overleaf.
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TABLE

4.43

-

RESULTS

OF MODEL.

3B:

CONTROL

STRATEGIC

FACI'()RS

AGAINST

SUCCESS FOR

REASONS

Item

Result

Number of Valid Obs.
Obs. -to-Indep. Var. Ratio
Method
Goodness-of-Fit
Overall Fit
Standard Coefficient(s)

38
5.4
Stepwise
R2= 0.247; Adjusted R2=0.204
F= 5.755 (sig. 0.007)
"Soft" Internal Elements: 0.382 (t=2.580, sig. 0.014);
External Environment Control Elements: 0.377 (t=2.546, sig.
0.015)
No multicollinearity; VIF: "Soft" Internal Elements: 1.020;
External Environment Control Elements: 1.020

Multicollinearity
Assumptions
Influential
nuyteSSuuiu

V (")
ý"ý
No

Points
PuW

I Tess

mall

ou/o

Appendix XII presents the statistics, histogram and Lilliefors test for the standardised
ý.+;f
The model removed seven influential points (15.6% of the valid sample)

According to the results of Model 3B, "soft"

residuals

internal elements and external

environment control elements are the control factors that explain a strategic project's
success for strategic reasons. Model 3B is fitted, but not generalisable, as the regression
found,
is
less
is
80%.
All
than
and the
not
power
assumptions are met, multicollinearity
model is free of influential

points. The enter method confirms the external environment

Nor
for
in
control elements
strategic reasons.
explaining a strategic project's success
does it produce a completely fitted, neither a completely generalisable model.
The seventh regression model (Model 4A) runs the evaluation factors against
4.44
Table
in
successful strategic project management, the results of which are seen
overleaf.
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TABLE 4.44 - RESULTSOF MOtm. 4A: EVALUATION FACTORSAGAINSTSUCCESSFUL
STRATEGIC

PROJECT

MANAGEMENT

Item

Result

Number of Valid Obs.
Obs. -to-Indep. Var. Ratio
Method
Goodness-of-Fit
Overall Fit
Standard Coefficient(s)

45
5.0
Stepwise
R2=0.528; Adjusted R2=0.505
F= 23.465 (sig. 0.00)
Internal Alignment Elements: 0.475 (t=4.164, sig. 0.00),
Isolated and Portfolio Characteristics: 0.401 (t=3.518, sig.
0.001)
No multicollinearity; VIF: Internal Alignment Elements: 1.158;
Isolated and Portfolio Characteristics: 1.158

Multicollinearity

Assumptions
Influential

Point

Case 35

Appendix XIII presents the statistics, histogram and Lilliefors test for the standardised residuals
The model removed six influential points (11.8% of the valid sample). If case 35 is removed, seven
more cases are then subsequently removed, which is quite high comparing to the sample size, and does
not imply any change in the results

According to the results of Model 4A, internal alignment elements, and isolated and
portfolio

characteristics are the internal evaluation factors that explain a strategic

project's successful management.
Model 4A is highly fitted and generalisable. All
multicollinearity

is not found. However,

assumptions are met and

the model is not free of influential

If
points.

case 35 is removed, seven more cases are then subsequently removed, which is quite

high when compared to the sample size. Furthermore, it does not imply any change in
the results. The enter method confirms the results of' the stepwise method, but also
indicates other predictors that explain a strategic project's successful management. It
also produces a highly fitted and general1sablemodel.
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Finally, the last regression model (Model 4B) runs the control factors against
successful strategic project management, the results of which are seen in Table 4.45.
TABLE

4.45

-

RESULTS

OF MODEL
STRATEGIC

4B:

CONTROL

PROJECT

FACTORS

AGAINST

SUCCESSFUL

MANAGEMENT

Item

Result

Number of Valid Obs.
Obs. -to-Indep. Var. Ratio
Method
Goodness-of-Fit
Overall Fit
Standard Coefficient(s)

39
5.6
Stepwise
R2=0.533; Adjusted R2=0.507
F= 20.520 (sig. 0.00)
"Soft" Internal Elements: 0.459 (t=3.478, sig. 0.001); "Hard"
Internal Elements: 0.423 (t=3.450, sig. 0.001)
No multicollinearity; VIF: "Soft" Internal Elements: 1.157;
"Hard" Internal Elements: 1.157

Multicollinearity
Assumptions
Influential Points

V (")
No (**)

Appendix XIV presents the statistics, histogram and Lilliefors test for the standardised residuals
**ý
The model removed six influential points (13.3% of the valid sample)

According to the results of Model 4B, "soft" internal elements and "hard" internal
elements are the internal control factors that explain a strategic project's successful
management. Model 4B is highly fitted and generalisable. All assumptions are met,
multicollinearity

is not found, and the model is free of influential

method confirms the results of the stepwise method, and

points. The enter

fitted
highly
a
alsoproduces

and generalisable model.
The following paragraphs summ rise the overall findings on the regression models.
First, isolated and portfolio characteristics, internal alignment elements. "soft" internal
elements and "hard" internal elements are the internal evaluation and control factors that
explain a strategic project's successful management.
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Second, isolated and portfolio characteristics, "macro" financial elements and
internal businesscontrol outputs are the internal and financial evaluation and control
factors that explain a strategicproject's financial success.
Third, isolated and portfolio characteristics, "soft" internal elements and external
environment control elements are the internal and external evaluation and control factors

that explain a strategic project's successfor strategic reasons.However, the results are
subject to reservations. In the control stage, results are somewhat restricted to
generalisation, as the regression power is less than 80%.

Fourth, isolated and portfolio characteristicsand "soft" internal elements are the
internal evaluation and control factors that explain a strategic project's completion.

However, the results are subject to reservations.In the evaluation stage, results are
somewhatrestricted to generalisation,asthe regressionpower is lessthan 80%.
Finally, some conclusions are drawn from the regression models, given the
reservations. First, internal business elements often appear to explain a strategic
project's success. Second, financial and non-financial elements appear to explain a
strategic project's financial success. Finally, process elements appear to explain a

strategicproject's successrather than the outputs. It seemsto be a controversial finding,
as the successof a project is most closely assessedvia its closing (financial) results.
However, outputs record successrather than explain it.
4.3.3 - Comparing Results from Univariate, Bivariate and Multivariate Analyses
This section is an attempt to compare, in detail, the findings obtained from the

univariate and bivariate analyses(Section 4.3.1) to those from the multivariate analysis
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(Section4.3.2). There is a set of multidisciplinary elementsinvolved in strategicproject
management,according to the tested frameworks presentedin Tables 4.36 and 4.37.
They are divided into process elements (i. e. elements involved in the evaluation and
control processes)and outputs (i. e. outcomesof the evaluation and control processes),
and belong to three perspectives: financial, internal business and external environment.
The elements can be grouped into those that are (1) relevant and frequently addressed;
(2) relevant but occasionally addressed; and (3) indifferent and occasionally addressed.
Table 4.46 presents overleaf the elements identified by the research, which are
drivers of successful strategic project management (success elements). Success elements
are mainly process elements, and belong predominantly to the internal business

perspective.Rockart (1979) links critical factors to successfactors. Nevertheless,this
study does not a priori assumesuccesselementsas critical elements.As seenin Table
4.46, although managerspay considerableattention to most of the successelements,as
these elements drive a firm to concentrateon success,they only occasionally address
some of these elements.Successelementsseemnot to be critical elementsthat receive
in
from
constant and careful attention
management, as some elements are only critical
some specific contexts, which disclaims Rockart (1979), Kaplan and Norton (1992),

Bontis et al. (1999), Clarke (1999) and Turner (2000a).
In an analogy to Rockart's (1979) categorisation,this study labels the relevant and
frequently addressedelements as all-encompassingsector-basedelements.The relevant
but occasionally addressedelements are labelled as potential all-encompassingsectorbased elements. Both types of elements are general to the upstream oil and gas sector as
a whole. Finally, the indifferent and occasionally addressed elements, which are not
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for
firms,
labelled
(i.
strategic projects oicritical, are
as specific elements e. specific
situations).

TABLE 4.46

-

EVALUATION

AND CONTROL SUCCESS ELEMENTS

EVALUATION

CONTROL

Relevant and

Feasibility

Project Milestones Scanning

Frequently Addressed

Timescale

Stage
Type of Element

Product Monitoring

Durability

Managerial Interaction

Corporate Alignment

Resource Deployment

Competency Alignment
Financial Capability
Relevant but

Flexibility

Learning

Occasionally
Addressed

Interdependency

Organisational Communication
Organisational Adaptability
Employee Development
Innovative Technologies

Indifferent and
Occasionally
Addressed

Financial Leverage

Political Scanning
Economic Scanning
Market Scanning
Innovative Routines
Employee Satisfaction

Table 4.47 presents overleaf the elements to which managers pay great attention,
but are not believed to explain success.These elements involve (1) those included in the
factor analysis but not appearing to explain success; and (2) those left out of the factor

analysis, but not accounting for significant variation in the original data set, also not
appearing to explain success.These elements are both process elements and outputs, and
belong largely to the financial and external environment (green issues) perspectives.
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TABLE

4.47

EVALUATION

-

ATTENTION

AND CONTROL

ELEMENTS

TO BUT ARE NOT BELIEVE!

MANAGERS

I'AY

GREAT

SUCCESS

) TO EXPLAIN

EVALUATION

CONTROL

Time
Geological Uncertainty
Financial Market Uncertainty

Budgetary Constraints
Financial Market Scanning
Environmental Scanning

Environmental Uncertainty
Technological Uncertainty

Financial Targets
Timescale Targets

Cash Flows
Financial Summary Measures
Environmental Impact

Environmental Targets

Relevant but

Economic Uncertainty

Corporate Alignment Scanning

Occasionally Addressed

Organisational

Stage
Type of Element
Relevant and Frequently
Addressed

Corporate Alignment
Technological Development

Impact

Finally, Table 4.48 presents the elements to which managers pay little attention and,

for the same reasons pointed out in the last paragraph, they are not believed to explain
success. These are both process elements and outputs, and belong essentially to the
external environment perspective.
TABLE

4.48

-

EVALUATION

ATTENTION

Stage

AND CONTROL

ELEMENTS

TO AND ARE NOT BELIEVED

MANAGERS

TO EXPLAIN

PAY LITTLE

SUCCESS

EVALUATION

CONTROL

Competition
Political Uncertainty
Social Uncertainty
Political Impact
Market Share
Social Impact

Customer Satisfaction
Market Position

Type of Elements
Indifferent and
Occasionally
Addressed

Some interesting

insights

into

the elements involved

management are described in the following. First, flexibility

in strategic project

and learning are success
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elements,but are only occasionally addressed.Second,managersare often indifferent to
such success elements as financial leverage, innovative routines and employee
satisfaction.Finally, managerspay little attention to market, political and social issues,
especiallyin the evaluation stage.
As has previously been discussed, there appears to be a gap between the elements to

which managerspay considerable attention and those elements that are believed to
explain a strategic project's success. The results of the regression models suggest that
the internal business elements often appear to explain, and differentiate, a strategic

project's success.However, according to the univariate and bivariate analysessection,
financial elements are often those to which managers pay great attention. In summary,

the elementscritical to successand those managersfocus on but appearnot to explain
successdo not constitute a good match.
4.3.4 - Qualitative Analysis

This section is that of qualitative analysis,which is related to the open-endedquestions.
It is divided into four parts: (1) guidelines for successful strategic project completion;

(2) the reasonsfor using or not using eachtechnique in managing strategicprojects; (3)
the main stageof application of techniquesduring the managementof the last strategic
project; and (4) the extent to which techniques address, in practice, the elements
involved in the evaluation and control of strategicprojects.
4.3.4.1 - Guidelinesfor SuccessfulStrategic Project Completion

This section presentssome guidelines for successfulstrategicproject completion, which
aim to promote good practice in strategic project management. These guidelines are
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based on the reasons for (and barriers to, if applicable) successful strategic project
completion, given in response to Question 4 of Section 1 of the questionnaire.The
guidelines are divided into eight main topics: (1) corporate planning, visioning and
goals; (2) corporate communication and learning; (3) managerial interaction and
teamwork; (4) time, budget and outcomes; (5) external environment; (6) partnerships
and alliances; (7) contractors; and (8) external relations, as briefly discussedin the
following.

Corporate Planning, Visioning and Goals

First, the company must delineate its future by identifying an initial direction and its
vulnerabilities to the external environment. Second, it must promote a detailed corporate

planning and organisation, and market investigation. Third, it must clearly identify and
have a broad understandingof its corporate objectives via a balance of financial and
strategicgoals. Fourth, it must encouragea transparentemergenceof strategies.Fifth, it
must properly select a set of measurableoutcomes.Finally, it must efficiently distribute
the available funds. As a director said, "strategic programme goals do not change but

timeframeand ability to commit does".
Corporate Communication and Learning

First, the company must communicate its strategic drivers from/to top management.
Second, management must diffuse a harmonic messageto stimulate the company. Third,

managersmust debate the appropriatenessof a strategic project to the corporation.
Fourth, managers must support faster internal sanctions. Fifth, top management must

recognise a strategic project's risk so as to result in more effective decision making
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process.Sixth, managersat a project level must re-presentthe strategic project to top
managementin the case of an unsuccessfuloutset. Finally, managersmust learn from
failure, as data obtained is a relevant input for assessingfuture opportunities.
Managerial Interaction and Teamwork

First, there is a need for strong managerial assistanceand commitment, and effective
leadership and innovative management style. Second, it is appropriate to have a focused,
compact and multidisciplinary

project teamwork approach. Third, the team members

must be aligned with, and committed to, the project manager. Fourth, the project team

must boost empoweredkey project members.Finally, there is a need for skilled project
management, which is a combination of expertise, pragmatism and knowledge.
Time, Budget and Outcomes

First, the project manager must produce a detailed project screening. As a top
exploration manager said, "identify the right project, do the project right". Second,
he/she must examine different, flexible alternatives to generatesuccessfuloutcomes.
Third, the project manager must negotiate an appropriate schedule, financial terms and
liability reduction with partners and contractors. Fourth, he/she must suitably plan the
commissioning of a strategic project. Fifth, the project manager must be able to execute

a strategicproject in time, budget and specification. Finally, he/shemust negotiate fast
completion of contractsand requirements.
External Environment

First, the project manager must identify favourable market conditions/drivers (e.g. low
oil prices for mergers and acquisitions, willing and co-operative buyer, vendor keen to
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sell, control of a specific market). Second, he/she must search for the creation of

commercial leverage.Third, the project managermust conduct a client-driven control
stage.Fourth, he/she must regularly monitor financial market and economic variables
(e.g. oil price, industry performanceindicators). Finally, the project managermust also
monitor competitor activities (e.g. pending acquisitionsand mergers).
Partnerships and Alliances
First, the partners' selection must be based on a market approach. Second, it is advisable
to minimise cultural divergence amongst the organisations involved. Third, it is
appropriate to have open discussions and alignment along with partners' strategies and

teams.Finally, it is important to implement solid joint venturerelations.
Contractors

First, the contracting strategymust be basedon the contractors' efficiency and health,
safetyand environmentalcapabilities.Second,it is required to instigate an open conduct
from contractorsthrough a transparentrisk & reward performancescheme.Finally, the
alignment between partners and contractors is fundamental.
External Relations

First, the project manager must implement initial and follow-up personal contacts.

Second,managerial proactive actions must be reinforced to assurefinancial long-term
outcomes. Finally, the project manager must monitor systematically the political
situation (e.g. government encouragement,political sanctions),and must perceive the
level of political risk and cultural barriers in the caseof overseasprojects.
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4.3.4.2 - The Use of Techniques

This section discussesthe reasonsfor using or not using each technique in managing
strategicprojects. Thesereasonswere obtainedfrom Section 2 of the questionnaireand
the follow-up interviews.
Managers consider net income and ROI company standards, and IRR and NPV
fundamental requirements. The payback period is less applied than the previous
measures, and it lacks managerial credibility. Managers have criticised this for being a
simplistic rule of thumb that usually ignores the time value of money, although suitable
for less stable environments. Managers also suggest other measures, namely capital
expenditure (CAPEX), return on capital employed (ROCE), life cycle costs (i. e. costs
associated with the entire project life), and corporate hurdles, namely development cost

per barrel and reserve-to-productionratio (R/P).
Sensitivity analysis is also a fundamental technique, and, according to a planning

analyst,it is "a simple to do, simple to understandtool". Managersonly occasionallyuse
cost-benefit analysis for specific projects (e.g. technological and environmental projects)
or parts of a project.
Leveraged NPV is rarely used because managers invariably invest in attractive
investments without seeking external funding. Managers usually separate investment

from financial decisions, and commonly use leveraged NPV for non-core business
investments.Managersare frequently unfamiliar with humanresourceaccounting.
Forecasting is often used at a corporate level, and is considered a primary
technique. Risk

analysis is considered a project-specific

(e.g. exploration

and

244

environmental projects), but influential technique, often used in the early stages of

evaluation, and occasionally in a qualitative way. Risk-adjusted NPV (i. e. weighted
NPV by different probabilities of occurrence instead of the NPV discounted at a
project's risk adjusted rate) is considered to be a project specific (e.g. exploration
projects),but fundamentaltechnique.
Scenario analysis is often used at a corporate level at specific instants through a
limited number of scenarios, sometimes for ad hoc planning. It is usually used for
corporate planning and international business evaluation. It is considered a controversial
technique: some managers like it, some are reluctant to accept it, and others dislike it.
Managers are occasionally inclined to use sensitivity analysis instead. Contingency
analysis is usually associated with contingent costs and is commonly replaced by

sensitivity analysis.
Decision-tree analysis and simulation are both considered to be project-specific
(e.g. exploration and infrastructure projects) techniques. Decision-tree analysis is
considered a powerful technique that focuses on key variables and simpler than
continuous probabilistic techniques, such as risk analysis. Decision-tree analysis is
usually associated with expected monetary value, and it is often used late when

decisions are already made. Simulation is considered an intensive technique, which
deals with complex problems associated with multiple technical variables not
necessarilycomputed in monetary terms. Simulation is consideredto be cost-effective
for large scaleprojects.
Managers often apply some techniques informally. Optimisation can be used for
both project evaluation and control. There are two meanings: first, re-engineering the
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technical side of a project in order to reduce costs. Second, to find the most effective use

of capital that generatesthe optimal outcomes in a portfolio context. In the case of
portfolio management, optimisation is considered a complex, time-consuming technique

informally or intuitively used at a corporate level, which accounts for different
departmentalinterests. Scheduling is used for both planning and control, and it is also
considered an operational technique. Financial performance monitoring is still used at a
corporate level to measure business performance. However, a few companies are now
using it as a benchmark for project control. Capital rationing is often used at a corporate
level to measure investment efficiency and ranking via cost management. ABC is
generally replaced by homemade procedures. Manpower rationing is indirectly used
through cost management (e.g. organisational charts), and is crucial for large scale
projects.

While the main barrier for using utility function is the assessment of one's risk

for
for
instance,
level,
just
informally
the
theory
aversion
applied,
principles of game
are
block bidding. Real options are consideredextremely complex and difficult to quantify.
A few companies use EVA for project post-completion assessment,and a few more are
about to use it in the near future. A few companies have already started to use the
Balanced Scorecard to measure business unit performance. A few more companies are
introducing it for setting goals and control measures for project management. Finally,

Intellectual Capital is often identified with knowledgemanagement.
4.3.4.3 - Main Stage of Application of Techniques

This section investigates the categorisationof techniques into evaluation and control
techniques. Table 4.49 presents overleaf the main stage of application (evaluation or
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control)

of each technique during the respondents'

last strategic project management.

The main stage of application refers to the most frequently addressed elements
(evaluation or control elements) by each technique. The respondents, however, did not
mention some of the techniques, such as EVA, Game Theory, among others.
TABLE

4.49

-

TECHNIQUES

APPLIED

PROJECT

Evaluation
ROI
ROCE
Net Income
NPV
IRR
Payback Period
Life Cycle Costs
Sensitivity Analysis
Cost-Benefit Analysis
Forecasting
Risk Analysis
Risk-Adjusted NPV
Scenario Analysis
Decision-Tree Analysis

IN THE RESPONDENTS'

LAST

STRATEGIC

MANAGEMENT

Control
Scheduling
Financial Performance
Monitoring
Capital Rationing
Balanced Scorecard
CAPEX

Evaluation and Control
Optimisation
Reserve-to-Production
Ratio
Development Cost per
barrel

Simulation
Contingency Analysis
ABC
Manpower Rationing

According

to the above table, techniques can be categorised into evaluation

and

control techniques. While some techniques are more frequently applied to the evaluation

of strategic projects, others are more frequently applied to the control of strategic
both
for
is
Among
First,
there
them,
two
applied
projects.
are
surprises.
optimisation
evaluation (i. e. optimising a project's conception) and control (i. e. identifying the
Second,
best
that
to
the
constraints).
portfolio of projects
generates
outcomes subject
ABC and manpower rationing are more frequently applied for evaluating strategic
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projects instead of for controlling them. However, the categorisation of evaluation and

control techniquesis, to some extent, restrictive, as techniquesare flexible instruments
and can be applied for both evaluation and control of strategicprojects.
Although some techniques are more frequently applied respectively in the
evaluation and control of strategicprojects,most techniquesaddressboth evaluationand
control elements. It seems that the evaluation and control of strategic projects seem to
be, therefore, interrelated processes, as claimed by Simons (1995). The evaluation of
strategic projects, however, seems to be more frequently addressed by techniques than
the control of strategic projects.
4.3.4.4- Techniquesand Elements Linkages
This section presents those techniques which are mainly used in addressing, in practice,
elements involved in the evaluation and control of strategic projects. The linkage
between the elements involved in the evaluation and control of strategic projects and the

use of techniquesfor tackling these elementswas the most crucial, and an extremely
important part of the questionnaire. During the questionnaire piloting, respondents
tended not to build this bridge. In order to reduce their resistance, this part of the

questionnaire recalled the respondents' recent past experience and asked about the
techniquesapplied to the elements in the evaluation and control of their last strategic
projects. This linkage will be part of the background for the proposal of sets of
techniquesfor managingstrategicprojects successfully,to be discussedin the following
chapter. Table 4.50 summarises overleaf the techniques that are mainly used in
addressing,in practice,evaluation processelementsand outputs.
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TABLE

4.50

THAT

-TECHNIQUES

PROCESS

Evaluation Process Element

USED IN ADDRESSING

ARE MAINLY
ELEMENTS

EVALUATION

AND OUTPUTS

Techniques Mainly Used in Practice

Geological Uncertainty
Time

Simulation, Sensitivity Analysis, Risk Analysis
NPV, IRR

Timescale

Scheduling, Payback Period, NPV

Financial Market Uncertainty
Feasibility
Corporate Alignment
Durability
Financial Capability
Technological Uncertainly
Competency Alignment

Sensitivity Analysis, Scenario Analysis
Risk Analysis, Scenario Analysis
IRR, NPV
Sensitivity Analysis, NPV1 Payback Period, Simulation
Net Income, Capital Rationing
Risk Analysis, Scenario Analysis
Simulation, Scenario Analysis, Risk Analysis,
Optimisation, Activity-Based Costing
Risk Analysis, Scenario Analysis, Contingency Analysis
NPV, Decision-Tree Analysis, Risk-Adjusted NPV,
Simulation, Risk Analysis, Scenario Analysis, Optimisation
Sensitivity Analysis, Scenario Analysis
Sensitivity Analysis, Scenario Analysis
Sensitivity Analysis, Scenario Analysis
Scenario Analysis, Contingency Analysis
ROI, Net Income, IRR
Risk Analysis, Contingency Analysis

Environmental Uncertainty
Interdependency
Economic Uncertainty
Flexibility
Political Uncertainty
Competition
Financial Leverage
Social Uncertainty

Evaluation Output

Techniques Mainly Used in Practice

Cash Flows
Financial Summary Measures
Environmental Impact
Organisational Impact

NPV, Net Income
NPV, IRR, Net Income, ROI
Risk Analysis, Scenario Analysis, Contingency Analysis
Manpower Rationing, Net Income, IRR, Forecasting,
Optimisation, Scenario Analysis, Capital Rationing
Political Impact
Forecasting, IRR, NPV, Risk-Adjusted NPV, Scenario
Analysis, Contingency Analysis, Simulation
Market Share
Net Income, Forecasting
Social Impact
(')
() No technique suggested by the respondents.

Table 4.5 1 summarises overleaf the techniques that are mainly used in addressing,
in practice, control process elements and outputs.
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'CABLE

4.51

-

TECHNIQUES

THAT

PROCEss

ARE MAINLY

ELEMENTS

USED IN ADDRESSING

CONTROL.

AND OUTPUTS

Control Process Element
Budgetary Constraints

Techniques Mainly Used in Practice
Scheduling, Capital Rationing

Project Milestones
Scanning
Environmental Scanning

Scheduling, Forecasting

Resources Deployment
Managerial Interaction
Financial Market Scanning
Learning
Product Monitoring
Innovative Technologies
Corporate Alignment
Scanning
Political Scanning
Economic Scanning
Innovative Routines
Market Scanning

Control Output

Risk Analysis, Scenario Analysis, Cost-Benefit Analysis,
Sensitivity Analysis, Simulation
Scheduling
Scheduling, Balanced Scorecard
Forecasting, Financial Performance Monitoring, Sensitivity
Analysis

ROI, NPV, Sensitivity Analysis, Scenario Analysis
Capital Rationing, Scheduling, NPV, ROI, Balanced
Scorecard, Optimisation
IRR, Risk-Adjusted NPV, Sensitivity Analysis,
Forecasting, Scenario Analysis, Contingency Analysis
Simulation, NPV, ROI, Sensitivity Analysis, Forecasting,
Risk Analysis, Scenario Analysis
Risk Analysis, Contingency Analysis

Techniques Mainly Used in Practice

Financial Targets
Timescale Targets
Environmental Targets
Corporate Alignment

Forecasting, Financial Performance Monitoring, NPV
Scheduling, Forecasting
Cost-Benefit Analysis, Sensitivity Analysis
IRR, ROI, NPV, Risk-Adjusted NPV, Financial
Performance Monitoring

Organisational
Communication
Technological Development
Organisational Adaptability
Employee Development
Employee Satisfaction

Forecasting, Scheduling, IRR, Risk Analysis, Scenario
Analysis
Decision-Tree Analysis, Simulation

Cost-Benefit Analysis, Forecasting, Scenario Analysis,
Financial Performance Monitoring

Customer Satisfaction
Market Position

(`)

(*) No technique suggested by the respondents.

According to the tables above, the proposed evaluation and control elements
respectively described in acceptable terms the evaluation and control of strategic
projects. Moreover, techniques are effective facilitators in managing strategic projects.
A diverse number of techniques tackle most elements involved in strategic project
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management.The above evidence disclaims Dyson and Foster (1980), Bontis et al.
(1999) and Mooraj et al. (1999), who have referred to a restricted appropriateness and

useof techniquesto addressthe elementsinvolved in managingstrategicprojects.
Nevertheless,techniquesalone are not sufficient for this purpose.Respondentsalso
suggest other means of tackling the elements involved in managing strategic projects,
rather than the so-called techniques. They include discussions, meetings, presentations,
negotiations, plans, reports, peer reviews, audits, newsletters, electronic mails, contracts,
statutory regulations, sanctions, market surveys, training, qualitative assessments,
research and development programmes, contacts and networks, which complement the
techniques in managing strategic projects. Judgement and vision complement them in
managing strategic projects. However, techniques are the focus of the current work.
Respondents suggest the inappropriate use of the techniques to tackle some of the

evaluation and control elements. First, payback period, a short-term measure, is
suggestedto addressdurability, a long-term element. Second, ROI, an accounting
measure,is suggestedto tackle innovative technologies. Third, sensitivity analysis is
incorrectly regarded as sufficient for tackling uncertainty. Sensitivity analysis is a
technique for answering a wide range of `what-if' questions. Finally, organisational
impact is preferably addressedby short-term financial measures.

Managersdo not appearto use recently developedtechniquesto tackle relevant, but
occasionally addressed success elements, namely flexibility

(e.g. Real Options),

learning, organisational communication and organisational adaptability (e.g. Balanced
Scorecard),and employee development and innovative technologies (e.g. Intellectual
Capital). There is, therefore, the potential for the managerial application of recently

251

developedtechniquesto facilitate the achievementof a firm's long-term success.These
techniques might be usefully combined with traditional techniques as a means of

facilitating successfulstrategicproject management.
Some techniques might be suitably applied in specific situations. For instance,
decision-tree analysis, risk-adjusted NPV, simulation, manpower rationing, portfolio
optimisation and leveraged NPV could be applied either for specific projects (e.g.
exploration, technological, environmental and non-core business projects), or for
complex situations (e.g. large scale projects, multivariable problems or portfolio of
projects). Corporate hurdles, namely R/P and cost development per barrel, and life cycle

costs, although not discussed in the current research, are also suggested by the
respondentsto be useful measuresfor managingupstreamoil and gasstrategicprojects.
4.4 - Revisiting the Research Hypotheses

Having outlined and discussedthe researchfindings, it is time to revisit the research
hypotheses.Table 4.52 points out overleaf the acceptanceor rejection of the current
research hypotheses, and complements with some comments.

252

TABLE

4.52

OR
ACCEPTANCE
-

REJECTION

OF, AND COMMENTS

ON,

TIIE RESEARCH

HYPOTHESES

Hypothesis

Accept /
Reject

Managers are invariably
familiar with and always
use some traditional
techniques (e. g. NPV), and
are unfamiliar with recently
developed techniques for
managing strategic
projects

Comments
Respondents are extremely aware of, and
practically always use, summary measures for
managing strategic projects. Respondents are
also remarkably aware of, and practically always
use, some of the techniques that address
uncertainty or deal with some degree of
complexity. However, they are often unfamiliar
with recently developed or complex techniques.

11

There is a set of critical
elements that explains a
strategic project's success

X

The proposed set of evaluation and control
elements properly describes, respectively, the
evaluation and control of strategic projects. Most
elements are considered relevant and frequently
addressed by the respondents and a subset of
these elements is believed to explain a strategic
project's success. There are also some relevant
but occasionally addressed elements, and
indifferent and occasionally addressed elements
that are believed to explain a strategic project's
success. In fact, not all success elements are
critical, as managers do not pay careful and
constant attention to all of them.

III

There is restricted
appropriateness and use of
techniques to address
elements involved in
managing strategic
projects

X

Techniques are effective facilitators in managing
strategic projects. A diverse number of techniques
tackle, in practice, most elements involved in
strategic project management. However,
techniques alone are not sufficient for this
purpose. Meetings, reports, peer reviews and
electronic mails, as well as judgement and vision,

complement techniques in managing strategic
projects.
IV

Planning and control are
interconnected processes

Techniques are flexible facilitators in managing
strategic projects, as they are used for both
evaluating and controlling strategic projects.
Evaluation (including planning) and control seem
to be, therefore, interrelated processes, although
managers appear to perceive these processes as
discrete and independent.

4.5 - Concluding Remarks
This chapter discussed the exploratory and core findings of the current research project.
The exploratory findings were associated with the exploratory fieldwork and deskwork.
The core findings, in turn, combined the results of the questionnaire with those obtained

253

from the follow-up interviews. These interviews were part of the confirmatory
investigation. The chapter ended by revisiting the research hypotheses.

The exploratory fieldwork investigatedthe definition of corporatestrategy,strategic
opportunity and the identification and definition of twenty-five multidisciplinary
elements involved, respectively, in the evaluation and control of strategic projects.
The exploratory deskwork sought a theoretical correspondence for the proposed
elements, placed these elements within

a conceptual framework associated with

different perspectives and categories, and investigated the role of techniques in
addressing, in theoretical terms, these elements. The preliminary findings indicated that
techniques per se are insufficient to address all the elements involved in the evaluation
and control of strategic projects. However, a combination of traditional and recently

developedtechniquesseemsto tackle most of the elements.
The first part of the core investigation involved univariate and bivariate analysesof
the overall sample and sub-samplesaccording to a firm's size. This was confirmed
through follow-up interviews. The results suggested that the current trends in the sector
indicate a lack of new opportunities in the UK petroleum province, the search for new

markets and opportunities on an alliance basis, and a focus on cost reduction,
reengineeringand the introduction of new information technologies.
According to the main findings, managersare fully awareof, and nearly always use,
ROI, net income, NPV, IRR, payback period and sensitivity analysis. However, they
only occasionally apply cost-benefit analysis and virtually never apply leveragedNPV
and HRA. Managers often apply cost-benefit analysis for specific projects or parts of a
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project and managersin smaller firms appearto be more awareof external funding as a
meansof facilitating the approval and executionof their strategicprojects.
Managers are well familiar with, and frequently use, some techniques that
incorporate uncertainty, such as forecasting, risk analysis and risk-adjusted NPV.
Forecasting may be seen as the technique that incorporates uncertainty with the highest
use among those who are aware of it. However, managers only occasionally use other
techniques that incorporate uncertainty, such as decision-tree analysis, scenario analysis
and simulation, but rarely and virtually never apply, respectively, contingency analysis
and cognitive mapping.
Managers are also highly aware of, but only occasionally apply, techniques that deal

with some degree of mathematical complexity, such as scheduling and financial
performance monitoring. Managers in bigger firms seem to use more frequently
schedulingtechniquesfor managingtheir strategicprojects.However, managersare well
familiar with, but rarely apply, capital rationing. They are fairly awareof, and rarely use,
optimisation and ABC, but virtually never apply manpower rationing. This set of
techniques is often applied informally.

Managers are not fully familiar with (and rarely use) complex techniques(game
theory and utility function) and recently developed techniques (Real Options, EVA,
Balanced Scorecardand Intellectual Capital). The Balanced Scorecardappearsto be a
techniquein ascendancyamongmanagerswho are awareof it.
This research also detected a set of relevant and frequently addressedelements
involved, respectively, in the evaluation
UK
The
and control of strategic projects.
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upstreamoil and gas sector appearsto be attachedto financially orientated decisions,
focuses on financial issues, seeks to control the efficiency of tangible assets,resists
changingcurrent routines and overemphasisesshareholders'interests,sometimesat the
expenseof customersand employees.
Nevertheless, great attention is placed on environmental (green) and geological

issues. Internal alignment appears to be relevant in strategic project management,
especially during the evaluation stage. Moreover, the foundations of the Resource-Based
of the firm (learning, managerial interaction, resource deployment and innovative
technologies) play a key role in that management. However, political, economic, social

and market issuesdo not receive sufficient attentionfrom managers.
The second part of the core investigation involved a multivariate analysis. The
results of this section claims that there appears to be a gap between the elements to

which managersoften pay considerableattention in managingstrategicprojects, namely
financial issues,and the elementsthat are believed to explain successfulstrategicproject
interesting
business
internal
issues.
There
management,namely
are also some other
findings. First, financial success is also believed to be explained by non-financial
elements. Second, process elements explain a strategic project's success rather than the
outputs. The latter seems to be a controversial finding, as a project's success is most

closely assessedvia its closing (financial) results. However, outputs record success
rather than explain it.
Finally, the qualitative analysis deliberated about the open-endedquestions. The
results indicated that techniquesare effective facilitators for managingstrategicprojects,
in
involved
diverse
as managers apply a
range of techniques to address elements
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strategic project management. Nevertheless, individual,

explicit

knowledge (e.g.

techniques) alone is not sufficient for that purpose, as certain elements are not
Group,
focus
techniques
tend
to
explicit
quantifiable, and
on quantified aspects.
often
knowledge (e.g. reports), and the transferralof individual to group knowledge (e.g. peer
reviews) complement techniques in managing strategic projects. Judgement and vision
complement them in managing strategic projects.
As found by this research, techniques are more frequently used in the evaluation
stage than in the control stage. Moreover, techniques are flexible instruments, as they
are applied for both evaluating and controlling strategic projects. Evaluation and control

seemto be, therefore, interrelated processes,although managersoften perceivethem as
discrete and independent. There are also common processes such as the design phase of
evaluating, and the redesign phase of controlling.

The following chapter will

for
techniques
assisting and
propose sets of

based
These
on the
are
sets
systematising successful strategic project management.
results currently discussed in this chapter. An assessment sheet will

validate the

appropriateness of the proposed sets. Finally, the research question of the current
research project will be revisited and challenged.
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Chapter 5
TECHNIQUESTO SUPPORTSUCCESSFUL
STRATEGIC

PROJECT
MANAGEMENT

5.1 - Introduction
This chapter proposes and validates a set of techniques for facilitating and supporting

successfulstrategic project management,as applied to the UK upstream oil and gas
sector.The set of techniquesselectedarisesfrom the findings of Chapter4 ("Research
Findings"). This chapterendsby revisiting the researchquestion of the current research
project.
The chapter is divided into five sections. Section 5.2 proposes a set of techniques
for facilitating successful strategic project evaluation and control, as applied to the UK

upstreamoil and gas sector. Section 5.3 introduces the final step of the confirmatory
investigation, previously discussed in Chapter 3 ("Research Methodology"). An
assessmentsheet, which aims to validate the appropriateness of the proposed techniques,

is broadly discussed.Section 5.4 revisits and challengesthe researchquestion of the
thesis. Finally, Section 5.5 points out the concluding remarks and introduces the last
chapter of this study.
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5.2 - Techniques for SuccessfulStrategic Project Management
This section proposes a set of techniques for successfulevaluation and control of
strategic projects. These techniques are based on the findings of Chapter 4 and are,
therefore, justifiable in the context of the research that has been undertaken. The
following paragraphs briefly review the main research findings that support the design
of the proposed portfolio of techniques.
The exploratory investigation (exploratory fieldwork and exploratory deskwork)
broadly identified

and defined twenty-five

multidisciplinary

elements involved,

respectively, in the evaluation and control of strategic projects. The exploratory findings
indicated that techniques are insufficient per se to address all the elements involved in

the evaluation and control of strategic projects. However, a combination of traditional
and recently developedtechniquesseemsto tackle most of the elements.
The core investigation (questionnairebased)identified the techniquesmainly used
in practice and the elementsof the managementprocessleveraging successfulstrategic
project management (success elements), as discussed in the following.
Techniques are effective facilitators for managing strategic projects, as managers

apply a diverserange of techniquesto addressmost of the elementsinvolved in strategic
project management.Techniquesare more frequently used in the evaluation stagethan
in the control stage. However, techniques are flexible instruments, as the same
techniquesare often applied in both evaluating and controlling of strategicprojects.
Managers are fully aware of, and nearly always use, accounting and financial
summary measures, and sensitivity analysis. Managers are well familiar with, and

259

frequently use, some techniquesthat incorporate uncertainty, such as forecasting, risk
analysisand risk-adjustedNPV. Managersare highly awareof but only occasionallyuse
cost-benefitanalysis,sometechniquesthat incorporateuncertainty,such as decision-tree
analysis, scenario analysis and simulation, and some techniquesthat deal with some
degree of mathematical complexity, such as scheduling and financial performance
monitoring.
Managers are highly familiar with, but rarely apply, contingency analysis and
capital rationing. Managers are fairly aware of, but rarely apply, optimisation and ABC.
They are also fairly familiar, but virtually never apply, manpower rationing. Managers

are not familiar with (and rarely or virtually never use) leveragedNPV and HRA, as
well as complex or recently developed techniques,such as cognitive mapping, game
theory, utility function, real options, EVA, BalancedScorecardand Intellectual Capital.
There is a set of successelementsrelated to the evaluation and control of strategic
projects. While great managerial attention is paid to financial, environmental (green)
and geological issues, and little attention is paid to political, economic, social and
market issues, internal business elements appear to be crucial in explaining successful

strategic project management. There appears to be, therefore, a gap between the
elements to which managers often pay considerable attention in managing strategic

projects, namely financial issues, and the elements that are believed to explain
successful strategic project management,namely internal business issues. Moreover,
financial successis also believed to be explained by non-financial elements,and process
elementsseemto explain a strategicproject's successrather than the outputs.

260

Having reviewed the main research findings, the next paragraphs discuss the
rationale underlying the design of portfolios of techniquesfor facilitating successful
These
UK
in
the
sector.
oil
and
gas
upstream
strategic project evaluation and control
portfolios are essentially based on the techniques that tackle the successelements
involved in managing strategic projects, as discussed in the following.
Table 5.1, as seen overleaf, is a starting point to the design of the evaluation
portfolio of techniques. It compares the main techniques applied in practice to those
techniques that address in theory the evaluation success elements. The techniques used
in practice to address the evaluation success elements are those techniques used by the
respondents to manage their last strategic projects, and resulted from the core
investigation (for details, see Tables 4.49 and 4.50). The techniques that address the

literature,
by
in
the
theory
those
and resulted
evaluation successelements
are
reviewed
from the exploratory deskwork (for details, see Table 4.8). Techniques both used in
practice and suggestedby the reviewed literature are shown in bold.
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TABLE

5.1

Evaluation Success
Element

-

TECHNIQUES

FOR EVALUATION

Techniques Mainly Used in
Practice

SUCCESS ELEMEN'T'S

Techniques that Address the Elements
in the Reviewed Literature

Feasibility

Risk Analysis, Scenario
Analysis

Simulation, Risk Analysis

Timescale

Scheduling,

Payback Period, IRR, NPV, Leveraged

Payback Period,

NPV

NPV, Risk-Adjusted NPV, Sensitivity
Analysis, Cost-Benefit Analysis
IRR, NPV, Leveraged NPV, Risk-Adjusted
NPV, Sensitivity Analysis, Cost-Benefit
Analysis, Scenario Analysis, Contingency
Analysis, Decision-Tree Analysis, Risk
Analysis, HRA, Real Options
Scenario Analysis, Decision-Tree
Analysis, Real Options
Optimisation,
Real Options

Durability

Sensitivity Analysis, NPV,
Payback Period, Simulation

Flexibility

Corporate Alignment

Sensitivity Analysis, Scenario
Analysis
NPV, Decision-Tree Analysis,
Risk-Adjusted NPV, Simulation,
Risk Analysis, Scenario
Analysis, Optimisation
IRR, NPV

Competency

Simulation, Scenario Analysis,

Scenario Analysis, Contingency Analysis

Financial Capability

Risk Analysis, Optimisation,
ABC
Net Income, Capital Rationing

ROI, Net Income, Optimisation

Financial Leverage

ROI, Net Income, IRR

ROI, Net Income, Leveraged NPV

Interdependency

Alignment

Scenario Analysis, Contingency Analysis

Table 5.2 summarises overleaf the recommended techniques that tackle each
success element involved in the evaluation (design, planning and valuation) of strategic
projects. The rationale for recommending the techniques is as follows (with further
details in Appendix

XV, Tahle 1). When there is a superimposition

of the techniques

mainly used in practice on those suggested by the reviewed literature, these techniques

are commonly

recommended. However, techniques mainly used in practice and

suggested by the reviewed literature, which have strong theoretical or practical barriers
to their use (e.g. payback period), are not recommended. When there is no
superimposition, techniques suggested by the literature are preferentially recommended
(not all of these were listed in the questionnaire). Techniques used in practice without a
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clear theoretical support may also be recommended if there is no theoretical barrier to
their use.
TABLE 5.2

RECOMMENDED

TECHNIQUES AND EVALUATION

SUCCESS ELEMENTS

Evaluation Success Element

Recommended Techniques

Feasibility

Phase(s) of Analysis

Risk Analysis

Design

Timescale

NPV, Scheduling, IRR, Sensitivity

Planning / Valuation

-

Analysis
Durability

NPV, Sensitivity Analysis, IRR

Valuation

Flexibility

Scenario Analysis, Real Options

Planning / Valuation

Interdependency

Optimisation

Valuation

Corporate Alignment

Scenario Analysis, Balanced

Planning

Scorecard
Competency

Alignment

Scenario Analysis, Balanced

Planning

Scorecard
Financial Capability

Net Income, ROI

Valuation

Financial Leverage

ROI, Net Income

Valuation

Although the techniques recommended in Table 5.2 also address the majority of the
evaluation

elements managers pay considerable attention

to, some techniques

complement those recommended above, and will also take part in the evaluation set of
techniques, as they support elements that may be important in other contexts.

First, forecasting addresses financial market uncertainty in the planning phase.
Second, risk

analysis

addresses geological,

technological

and

environmental

uncertainties in the valuation phase. Finally, corporate hurdles, namely development
cost per barrel and reserve-to-production ratio (R/P), which are specific and largely used
techniques in the UK upstream oil and bas sector for managing strategic projects, are
for
detailed
in
A
the
rationale
also recommended
valuation of strategic projects.
more
the recommended techniques that tackle evaluation elements to which managers pay
considerable attention is detailed in Appendix

XV, Tables 2 and 3.
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There is also a set of techniques that tackle evaluation elements to which managers
pay little attention. These techniques are referred to in footnotes, instead of playing part

in the core of the evaluation portfolio of techniques. The rationale for the recommended
techniques is detailed in Appendix XV, Tables 4 and 5. These techniques are applied for
specific companies (i. e. small, medium or big), projects (e. g. overseas and large scale
projects) or situations (e. g. competitive

environment),

and include risk analysis, scenario

analysis, simulation and game theory. The final proposed set of techniques to support
the evaluation stage is presented in Table 5.3.

TABLE

Phase of Analysis
DESIGN
PLANNING

5.3

-

EVALUATION

PORTFOLIO

OF TECHNIQUES

Recommended

Techniques

Risk Analysis (i. e. NPV risk profile)
(For setting goals and measures)
Scenario Analysis / Forecasting (e. g. to tackle financial market
Balanced Scorecard

or economic uncertainties)
VALUATION (*')

Scheduling

(e. g. Gantt Chart and GERT)

Accounting

Measures (Net income and ROI)

Financial Measures (NPV and IRR)
Non-Financial

Measures (Corporate hurdles: development cost
per barrel and R/P)

Sensitivity

Analysis (e. g. oil price, costs and reserves)
Risk Analysis (e. g. to tackle geological, environmental and
technological uncertainties)
Real Options (i. e. the value of deferment added to NPV)

Optimisation

(i. e. to measure the combined effect (e. g. NPV) of a
portfolio of projects)

(*) For specific projects (e.g. overseas projects) and depending on a firm's size, scenario analysis and risk
analysis might include political issues (uncertainty and impact), social issues (uncertainty and impact),
competition and market share.
(**) Reservoir simulation might be used for large scale exploratory projects. Game theory might also be
applied in the case of a competitive environment. Risk analysis might also be used for tackling social
uncertainty, in the case of overseas projects.

Some issues must be stressed with regard to the techniques recommended
evaluation

portfolio

of techniques.

for the

In the design phase, risk analysis is used at the
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project level. It is a useful technique to conceive a strategic project, to identify its
feasibility, to account for different sourcesof uncertainties,integrate the team involved
in evaluatinga strategicproject, and to allow for the collection of further information.
Broadly, the planning phaseseeksto align the corporatelevel with the project level.
The Balanced Scorecard is used both at the corporate and project levels. In the former, it
is responsible for setting corporate goals and measures. In the latter, it supports the
setting of a strategic project's goals and measures in accordance with the corporate
level. Scenario analysis, being a controversial technique, can be dropped from the

evaluation set of techniques.In casesof unstableor competitive environments,however,
scenarioanalysisappearsto be a useful technique.Forecastingand scenarioanalysisare
usedat the corporatelevel, and are seenas options for either identifying scenariosfor, or
predicting, financial market and economic uncertainties. Scheduling (e.g. Gantt Chart
and GERT) is used at the project level for planning a strategic project's budget,
timescaleand resources.
In the valuation phase, techniques are basically used at the project level. Accounting
(net income and ROl), financial (NPV and IRR), and non-financial (development cost

per barrel and R/P) measurescomprise a portfolio of measuresfor valuing a strategic
project. Sensitivity analysis is used to answer a range of 'What-if'

uestions. Risk

analysisupgradesthe valuation of a strategicproject by incorporating different types of
uncertainty, namely geological, environmental and technological. Real options upgrade
the valuation of a strategicproject by adding the value of a strategicproject's flexibility
(deferment) to its NPV. Finally, optimisation views a strategic project's value (e.g.
NPV) within a portfolio context.
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Having introduced the evaluation portfolio of techniques, it is time to present the
design of the control portfolio of techniques. Table 5.4, likewise Table 5.1, is a starting
point to the design of the control portfolio of techniques. It compares the main
techniques applied in practice (resulting from the core investigation - see Tables 4.49
and 4.51) to those techniques

that address in theory the control

success elements

(resulting from the exploratory deskwork
both
in
4.9).
Techniques
Table
used
see
practice and suggested by the reviewed literature are shown in bold.
TABLE
Control

Success

5.4

-

TECHNIQUES

Techniques

FOR CONTROL

SUCCESS

Mainly Used in Practice

Element

ELEMENTS

Techniques

that Address

the

Element in the Reviewed Literature

Managerial
Interaction
Resource
Deployment

Scheduling,

Balanced

Scorecard

Scheduling

Learning

Balanced Scorecard, Intellectual
Capital
Scheduling, Balanced Scorecard,
Intellectual Capital

Scheduling, Financial Performance
Monitoring (FPM), ABC, EVA, Balanced

(*)

Scorecard, Intellectual Capital

Innovative Routines

Risk Analysis, Contingency Analysis

Balanced Scorecard, Intellectual
Capital

Project Milestones
Scanning
Product Monitorin
Innovative

Scheduling, Forecasting

Scheduling

ROI, NPV, Sensitivity Analysis, Scenario

Intellectual Capital

Technologies

Analysis

Political Scanning

IRR, Risk-Adjusted NPV, Sensitivity

(**)

Economic Scanning

Analysis, Forecasting, Scenario Analysis,
Contingency Analysis
Simulation, NPV, ROI, Sensitivity
Analysis, Forecasting, Risk Analysis,
Scenario Analysis

(**)

Market Scanning
Organisational
Communication
Organisational

Forecasting, Scheduling, IRR, Risk
Analysis, Scenario Analysis
(*)

Adaptability

Balanced Scorecard, Intellectual

Capital

Employee

Development
Employee
Satisfaction

Balanced Scorecard

(*)

Intellectual Capital

Cost-Benefit Analysis, Forecasting,
Scenario Analysis, FPM

(**)

ivo tecnnique suggested by the respondents.
(") No technique suggested by the reviewed literature.

Table

5.5 summarises

overleaf

the recommended

techniques

that tackle each

success element involved in the control (management, review and redesign) of strategic

266

projects. The rationale

for recommending

the techniques

broadly

follows

the same

rationale proposed for the evaluation successelements, with further details in Appendix
XV, Table 6.

TABLE 5.5

-

RECOMMENDED

Control Success Element

TECHNIQUES AND CONTROL SUCCESS ELEMENTS

Phase(s) of Analysis

Recommended Techniques

Managerial Interaction

Balanced Scorecard, Scheduling

Management

Resource Deployment

Scheduling

Management

Learning

Scheduling, Financial Performance

Management / Review

Monitoring, EVA, Balanced Scorecard
Innovative Routines

Balanced Scorecard, Risk Analysis

Management / Redesign

Project Milestones Scanning

Scheduling

Management

Product Monitoring

No recommendation

Management

Innovative Technologies

Intellectual Capital, Sensitivity Analysis

Management / Review

Political Scanning

IRR, Sensitivity Analysis, Scenario

Management / Review

Analysis, Forecasting

Economic Scanning

Sensitivity Analysis, Scenario Analysis,

Management / Review

Forecasting
Market Scanning

No recommendation

Management / Review

Organisational Communication

Balanced Scorecard

Management

Organisational Adaptability

Balanced Scorecard

Management

Employee Development

Intellectual Capital

Management

Employee Satisfaction

No recommendation

Management

Although

the techniques recommended in Table 5.5 also address the majority of the

control elements managers pay considerable attention to, some techniques complement

those recommended above, and will also take part in the control set of techniques, again
as they support elements that may be important in other contexts.
First, capital rationing addresses budgetary constraints in the management phase.
Second, risk analysis addresses environmental scanning and technological development
in the review phase. Third,
monitoring

of financial

real options address financial market scanning (i. e.

market information,

in
the
rate)
exchange
and
oil
price
c'.g.
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review phase. Finally, the monitoring of corporate hurdles over time, namely
developmentcost per barrel and R/P, are also recommendedin the review phase.The
rationale for the recommended techniques that tackle control elements to which
managerspay considerableattentionis detailedin Appendix XV, Tables7 and S.
There is also a set of techniques that tackle control elements to which managers pay
little attention. These techniques are referred to in footnotes, instead of playing part in
the core of the control portfolio of techniques. The rationale for the recommended
techniques is presented in Appendix XV, Tables 9 and 10. These techniques are applied

for specific projects (e.g. knowledge-intensiveand large scale projects), or situations
(e.g. competitive environment), and include manpower rationing, Balanced Scorecard
and Intellectual Capital. The final proposedset of techniquesto supportthe control stage
is presentedin Table 5.6 overleaf.
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TABLE

5.6

-

CONTROL

Phase of Analysis
MANAGEMENT(*)

PORTFOLIO

OF TECHNIQUES

Recommended
Balanced Scorecard

Techniques

(For calibrating goals and measures)

Scenario Analysis / Forecasting

(e. g. to tackle external

environment scanning)
Capital Rationing
REVIEW

(Cash flow limits)

Scheduling

(e. g. Gantt Chart and GERT)

Accounting

Performance

Financial Performance
Non-Financial
Sensitivity

Monitoring

Monitoring

Performance

(EVA)

(NPV, IRR)

Monitoring

(Corporate hurdles)

Analysis (e. g. oil price, costs, reserves, environmental
issues and technological issues)

Risk Analysis (e. g. to tackle environmental scanning and
technological development)
Real Options (i. e. the value of
expansion/contraction/abandonment
REDESIGN

added to NPV)

Risk Analysis (i. e. NPV risk profile)

(*) Intellectual Capital might be used in cases of technological (or other knowledge-intensive)
projects.
The Balanced Scorecard might also focus on technological and employee developments to replace
Intellectual Capital. Manpower rationing might be used in cases of large scale projects. The Balanced
Scorecard might be used to tackle customer satisfaction and
market position, in the case of a competitive
environment.

Some issues must be stressed with regard to the techniques recommended for the
control portfolio of techniques. The management phase is, to some extent, analogous to
the planning phase in the evaluation

set of techniques. Broadly, it seeks to sustain the

alignment between the corporate level and the project level. The Balanced Scorecard is
applied both at the corporate and project levels for calibrating, respectively, a firm's and
a strategic project's goals and measures. Forecasting and scenario analysis continuously
monitor

external

environment

uncertainties,

namely financial

market, political,

economic, market and environmental, through to the completion of a strategic project.
Forecasting and scenario analysis feed information into techniques involved in the
review phase. Scenario analysis, being a controversial

technique, can be dropped from
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the control set of techniques.Capital rationing is also used at the corporatelevel, and is
responsiblefor constraining the execution of a strategic project, mainly due to annual
divisional cash flow limits. Scheduling (e.g. Gantt Chart and GERT) is used at the
project level for reviewing the budget, timescale and resourcesof a strategic project
through to its completion.
The review phase is, to some extent, analogous to the valuation phase in the
evaluation set of techniques. Accounting (EVA), financial (NPV) and non-financial
(development cost per barrel and R/P) performance monitoring comprise the review of a
strategic project's value through to its completion. Sensitivity analysis is used to answer
a range of 'what-if'

uestions. Risk analysis reviews the value of a strategic project

through to its completion by scanning different types of uncertainty, namely geological,
environmental and technological. Real options review the value of a strategic project

through to its completion by adding the value of a strategic project's flexibility
(expansion,contraction or abandonment)to its NPV.
Finally, the redesign phase is, in fact, the design phase in the evaluation portfolio of
techniques. In this phase, a strategic project faces a structural change and needs to be reevaluated. Risk analysis is used to redesign a strategic project, re-examine its feasibility,

and re-assessits cashflows.
This section presentsnow additional comments on the design of the portfolios of
techniques.First, the recommendedtechniquesfocus attention essentiallyon the internal
businessperspective,which often explains successfulstrategicproject management,and
on the financial perspective, to which managers often pay considerable attention in
managing strategic projects. The external environment

is
however,
perspective,
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consideredperipheral, as the UK upstreamoil and gas sector is immersed in a stable
political and economic environment, and is referred to in footnotes. In the case of
managing overseasprojects, this perspective becomesmore relevant and appropriate
techniquesmust be applied.
Second, the recommended techniques address process elements and non-financial
elements, as these elements are believed to explain successful strategic project
management, as well as techniques that address outputs and financial elements, as
managers pay great attention to these elements in managing strategic projects. As a
result, the proposed sets of techniques combine a mix of financially-oriented (short-term

and long-term) and process-oriented techniques, which are occasionally under
theoretical friction.

Third, the number of techniquesrecommendedis kept at a minimum in order to
avoid managerial need for a practical understandingof too wide range of techniques.
The portfolios combine traditional and recently developedtechniquesin order to address
most successelements, as described in the following paragraphs.

Managers are often highly familiar with and always/frequentlyuse (e.g. ROI, net
income, IRR, NPV, sensitivity analysis, forecasting and risk analysis) or at least
occasionally use (e.g. scenario analysis and scheduling) the vast majority of the
recommendedtechniquesthat tackle successelements involved in managing strategic
projects. Managers appear to use scenario analysis at a corporate level, and to use
scheduling informally. However, some additional techniques are also recommended.
Although managers are well familiar with optimisation and capital rationing, they tend
to apply them informally. Corporate hurdles, such as development cost per barrel and
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R/P, although not included in the survey, are largely used in the upstream UK oil and

gas sector. The evaluation and control sets of techniques are not only aligned with
managerialneedsfor application, but they are also theoretically supported.
Recently developedtechniques(e.g. BalancedScorecard,real options and EVA) are
also recommended, although managers are often unfamiliar with them, as they are value
creation techniques that drive a firm to superior performance. Such techniques as game
theory and manpower rationing, which managers are nearly unaware of and virtually
never apply, and simulation, which managers are highly aware of but occasionally use,
are recommended for specific projects (e.g. large scale projects) or situations (e.g.

competitive environment), and are referred to in footnotes. Intellectual Capital is not
included in the core of the control set of techniquesbecauseit is an extremely recent,
untested technique. It is relevant to mention that most recommendedtechniquesare
traditional techniques, with particular prominence of risk analysis and scheduling in

facilitating successfulstrategicproject management.
There are some final comments on the proposed sets of techniques. First, the
evaluation and control sets of techniques are general, comprehensive sets of techniques,
which aim to embrace different categories of strategic projects (e.g. marginal field

development,field exploration, company acquisition, etc), sizes(i. e. small, medium and
big) and types (i. e. parent or affiliate, plc or limited, international or national) of
companies,and levels of decision-making (i. e. corporateand project levels). These sets
of techniques are in line with Chapman and Howden (1997), who combined various
techniques as a process of managing projects.
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Second, the application of the proposed techniques is dynamic, i. e. sequential,
flexible and recursive. This is becausephasesof the evaluation and control stagesmay
be concurrentand overlapping. For example,the control stagemay involve redesignand
further valuation in caseof significant changeincluding shock events.
Finally, the recommended techniques for both the evaluation and control sets of
techniques overlap considerably, as techniques are seen as flexible instruments for
facilitating strategic project management. Furthermore, it is important to mention that
there is a need for applying techniques that introduce the notion of success in the
evaluation stage, and formally applying techniques that address success in the control
stage, as they are usually informally applied.

5.3 - Validation of the Proposed Sets of Techniques
This section discussesthe validation of the proposedsets of techniquesfor successful
strategicproject management.A one-pageassessmentsheetwas sent out to thirty-seven
respondentswho previously agreed to receive a copy of the report of the research
findings. Twenty-one assessment sheets were received back (response rate of 57%).
They were multiples from eleven (two big, five medium and four small) previously

surveyedcompanies.
The assessmentsheet asked the participants to give their opinion on the quality and

efficacy of the proposedsetsof techniques.This included eight closed questionsand one
open-endedquestion. The scales of measurementused for respectively the first seven
closed questionsand the last closed question, and the results (Table 5.7) are presentedas
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follows. The results are presented in terms of frequencies due to the small number of
responses.

Scale of Measurement: First seven closed questions of the assessment sheet
1: Strongly Disagree

2: Disagree

Scale of Measurement:

3: Indifferent

5: Strongly Agree

4: Agree

Last closed question of the assessment sheet

1: Very Bad

2: Bad

TABLE

5.7

-

3: Average

RESULTS

OF THE ASSESSMENT

Item of Measurement
The presentation of the proposed sets is adequate
The content of the proposed sets is adequate

5: Very Good

4: Good

SHEET

Description
52.6% agree and 5.3% disagree
61.2% agree or strongly agree, and
no one disagrees

I believe that the proposed sets are comprehensive
instruments for managing strategic projects

65% agree or strongly agree, and
10% disagree or strongly disagree

I believe that the proposed sets help systematise

65% agree or strongly agree, and

strategic project management

15% disagree

I believe that the proposed sets will assist me in

55% agree or strongly agree, and

managing strategic projects

10% disagree

I believe that the proposed sets are effective facilitators
for successful strategic project management

63.1 % agree or strongly agree, and
5.3% disagree

I intend to use the proposed sets as a benchmark for

35.3% agree, and 35.3% disagree

successful strategic project management

and strongly disagree

Overall score for the proposed sets

60% good and 40% average

According

to the above results,

the majority

techniques as comprehensive and theoretically

of the respondents consider

the

help
instruments
that
supported

systematise strategic project management, as well as effective facilitators for successful
strategic project management. Managers seem to be broadly positive to whether the sets
are well presented, as well as whether the sets will assist them in managing strategic
projects. The respondents, however, are sceptical about using the proposed sets as a
benchmark for successful strategic project management. Finally, the overall score for the
sets is approximately

good.
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There are a few reasons for the above results. First, a wide range of
multidisciplinary managersassessedthe techniques.Second, there appearsto be two
distinct groups of managers: one, which is bigger, is quite enthusiastic on using
techniquesin managing strategic projects, and the other, which is sceptical about the
real applicability of techniques. Third, some managers appear to resist adopting a new

last
is
Finally,
if
field
it
is
the
closed question
procedure,which adopted only
proven.
was strongly framed by attempting to associate the proposed techniques with a
benchmark in the project management field.
The open-ended question asked for comments on the proposed sets of techniques,
which are discussed in the following. Most managers are keen to use the techniques. A

few managersresist acceptingthe setsfor a number of reasons.First, they are not fully
familiar with recently developed(not field proven) techniques.Second,they are wary of
incorporating new routines and using the whole set of techniques.Third, the application
of the techniquesis a function of the application itself, which dependson the simplicity
and expediencyof their use. Finally, the techniquesmust require corporatesanctionsto
gain credit. A few more managers consider the techniques to be a useful reference to
support a much wider process. Managers expect more than just techniques, but a
methodology for applying them. In general, they argue that the sets are built in a

systematicand logical way and present an adequatelist of techniques.However, there
are few issuesregardingthe appropriatenessof the proposedsets.First, they do not help
significantly in choice or implementation. Second, they do not include organisational
issues.Third, they do not addressthe human factor in selecting,building and sustaining
an appropriate project team. Finally, audits and peer reviews are crucial in project
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management, and allow managers for developing on the results obtained from
techniques.The quality of interaction between technical, organisational and business
aspects makes a difference in project management.

The evaluation set of techniquesis consideredto be suitable.However, it does not
assessthe risk profile of a project portfolio. Managers argue that there are too many
techniques in the control set, where interventions play a key role. The control set
overstatesthe use of performancemonitoring techniquesat the expenseof techniques
that enable the decisions to be made or redesign to be initiated. It also overlooks the
relationship between corporate and project performance, which often occurs during the

portfolio review.
5.4 - Revisiting the Research Question
Having proposedand validated the setsof techniquesfor facilitating successfulstrategic
project management,it is time to revisit and challenge the researchquestion of the
current research project. The research question, discussed in Chapter 3, is "What is the

role of techniques in facilitating successful strategic project management and the
elementsinvolved in that management?" The following paragraphsdiscussthe current
researchquestion.
Techniques are effective facilitators in managing strategic projects successfully.
Managersare often familiar with and use a diverse number of techniquesto tackle most
of the successelements. These techniques represent the core of the proposed sets of
techniques. However, in contrast to claims made by Rockart (1979), this research

276

suggeststhat successelements have not received constant and careful attention from
management.Indeed,someof theseelementsare only occasionallyaddressed.
Furthermore,

other

techniques address elements to

which

managers pay

considerable attention but they are not believed to explain the successof a strategic
project in the North Sea.However, theseelementscannot be left out of the analysis,as
these elements may be critical to success in other contexts. These techniques also take

part in the proposedsetsof techniques.
There are some techniques that tackle the elements to which respondentsare
indifferent, and are not believed to explain a strategic project's success.These elements

cannot be also left out of the analysis, as they may be critical to successin other
contexts, and they are consideredto be specific to companies,projects or situations.
Thesetechniquesare referredto in footnotesin the proposedsetsof techniques.
The combination of traditional and recently developed techniques appears to
minimise the gap between the elements that receive careful attention from managers

(financial elements)and successelements(internal businesselements),as well as taking
into account the process and non-financial elements involved in successful strategic
project management.
Nevertheless,there is also a gap betweentheory and practice. First, respondentsare
not aware of (and do not regularly use) some techniquesthat potentially could address
the success elements involved in managing strategic projects. Respondents frequently
tend to use a subset of simple, familiar techniques. Second, respondents occasionally
misuse techniques to address some of the elements. Finally, the reviewed literature also
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recommends recently developed techniques, with which respondents are usually
unfamiliar.
Some important issues must be outlined regarding both the limitations

and

magnitudeof the current researchproject. First, the proposedsetsof elementsinvolved
in strategic project management are a subset of the sufficient set of elements. Second, a
theoretical review of techniques is unlikely to be satisfactory in absolute terms: the use
of techniques in practice seems to be, in general terms, invariably broader than those

suggestedby the reviewed literature.
Third, the preliminary categorisation of techniques into evaluation and control

techniquesconstrained,to someextent, the comprehensiveness
of techniquesin tackling
the elements involved in managing strategic projects from a theoretical standpoint.
However, the exploratory investigation of the extent to which techniquesaddressthese
elements in theoretical terms was useful as a starting point. The research findings
revisited, challenged and adjusted the exploratory investigation undertaken during the
design of the sets of techniques, taking into account the most used techniques in

practice.
Fourth, the current research proposed two separatesets of techniques to stress
which techniquesare most frequently applied in each stage(evaluation and control) of
strategicproject management.However, techniquesare flexible facilitators in managing
strategicprojects: they can be usedfor both evaluating and controlling strategicprojects.
The design of the sets observed the high flexibility

broadly
they
techniques,
the
and
of

adopted the same realm of techniques. The control set of techniques, for instance,
recommends the use of forecasting and scenario analysis, which are in essenceplanning
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techniques. Evaluation and control seem to be interconnected processes,although
managersoften perceivethem as discreteand independent.
Fifth, individual, explicit knowledge (e.g. techniques) alone is not sufficient for that

purpose,as certain elementsare not quantifiable, and techniquesoften tend to focus on
quantified aspects. Group, explicit knowledge (e.g. reports), and the transferral of
individual to group knowledge (e.g. peer reviews) complement techniques in managing
strategic projects. Judgement and vision complement them in managing strategic
projects. However, techniques are the focus of the current work.
Sixth, the formal use of techniques occurs more frequently in the evaluation stage

rather than in the control stage. Techniques seem to be, therefore, often informally
applied in the control stage.
Two important points must be highlighted here.First, although techniquesare often
formally used in the evaluation stage,there is a need to apply techniquesthat introduce
the notion of success during the evaluation stage from a strategic project's early outset.

These techniques (e.g. Balanced Scorecard.) address various evaluation success
elements,namely isolated and portfolio characteristicsand internal alignment elements.
Second,there is a need for a formal application of techniquesthat introduce the notion
of successduring the control stage.These techniques(e.g. BalancedScorecard)address
several control successelements,namely "soft" internal elementsand internal business
control outputs.
Finally, although the recommendedtechniquesin the proposedsetsmust be aligned
in
lack
for
training
to
some
with managerial needs
application, respondentsappear
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traditional techniques,but they essentiallylack understandingof recently developedor
complex techniques.Respondentsare fully awareof a number of traditional techniques,
and regularly use them for managing strategic projects. However, they are unfamiliar
with complex or recently developed techniques, and therefore rarely use them. Recently

developed techniques seem to be potentially powerful techniques in facilitating a
strategic project's success, and might be usefully combined with traditional techniques

in order to address most of the elements involved in successful strategic project
management.
However, managers resist adopting new procedures (Foss, 1997b), recently

developedtechniquesare often consideredcomplex (Slater et al, 1998) and there is no
scientific evidence of a positive cost-benefit analysis arising from their application
(Oyon and Mooraj, 1999). Therefore, as recently developedtechniquesare not mature,
in the first instance they might be introduced as `a way of thinking', as suggestedby
Schoemaker (1995) and Amram and Kulatilaka (1999b), in order to reduce managerial
scepticism.
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5.5 - Concluding Remarks
This chapter proposedsets of techniquesas facilitators for managing strategicprojects
successfully, as applied to the UK upstream oil and gas sector. The chapter also

presentedan assessmentsheetto validate the appropriatenessof the proposedsets,and
ended with revisiting and challenging the research question of the current research
project.
The next chapter will close this research project. A number of conclusions for the
current study and recommendations for future research will

be pointed out and

thoroughly discussed.
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Chapter 6
CONCLUSIONSAND RECOMMENDATIONS

This chapter closes this study and presents the conclusions of this investigation and
recommendations for further research. This research project discussed extensively the

role of techniquesin assistingsuccessfulstrategicproject management,and the elements
involved in that management, as applied to the UK upstream oil and gas sector.

Strategicproject managementis a challenging topic. First, strategicprojects involve
high uncertainty, comprise intangible benefits and promise attractive long-term financial
outcomes. They are the learning vehicles whereby a vision can be realised and
implemented, and they represent the core of corporate growth, change and value
creation. Second, strategic projects must be managed successfully within an increasingly
uncertain, changeable and competitive climate. However, there is a lack of theoretical

investigation on, and empirical contribution to, the role of techniquesas facilitators for
successfulstrategicproject management.
The research findings resulted from a triangular combination of exploratory
interviews, questionnairesand follow-up interviews. On the basis of thesemethods,sets
of techniques are proposed for facilitating successful strategic project management, and
validated through assessment sheets. The limitations of the proposed methodology
discussed along this work, however, did not compromise the generalisability of the
results. The methodology was applied to the UK upstream oil and gas sector. This sector
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is an interesting domain of application, as it involves high level of uncertainty, strict
environmental legislation, prohibitive

degree
intense
of
an
regulations and

competitiveness.

According to the researchfindings, a traditional engineeringperspectiveon project
management still seems to dominate. The sector appears to be attached to financially
orientated decisions, focuses on financial issues, seeks to control the efficiency of
tangible assets, resists changing current routines and overemphasises shareholders'

interests,sometimesat the expenseof customersand employees.
Nevertheless,great attention is paid to environmental(green)and geological issues.
Internal alignment also appears to be relevant in strategic project management,
especially during the evaluation stage.Moreover, the foundationsof the Resource-Based
View of the firm (learning, managerialinteraction, resourcedeploymentand innovative
technologies)play a key role in that management.However, political, economic, social
and market issues do not receive sufficient attention from managers.

The results suggest that the current trends in the sector indicate a lack of new
opportunities in the UK petroleum province, the search for new markets and
opportunities on an alliance basis, and a focus on cost reduction, reengineeringand the
introduction of new information technologies.
The presentthesis validated a `balanced' set of multidisciplinary elementsinvolved
in strategic project management. These are divided into process elements (i. e. elements

involved in the evaluation and control processes)and outputs (i. e. outcomes of the
evaluation and control processes),and belong to three perspectives:financial, internal
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businessand external environment.The elementscan be groupedinto those that are (1)
relevant and frequently addressed;(2) relevant but occasionally addressed;and (3)
indifferent and occasionally addressed.

There are some elementsidentified by this researchthat are believed to be drivers
of successful strategic project management, known as success elements. However,
success elements do not necessarily receive constant and careful attention from
management, which disclaims Rockart (1979). Managers are also indifferent to, and

occasionally address,certain successelements,as theseare critical only in somespecific
contexts, which seems to disclaim Rockart (1979), Kaplan and Norton (1992), Bontis et

al. (1999), Clarke (1999) and Turner (2000a).
In the evaluation stage,the relevant and frequently addressedsuccesselementsare
feasibility, timescale, durability, corporate alignment, competency alignment and
financial capability. The relevant but occasionally addressed success elements are
flexibility

and interdependency. The indifferent and occasionally addressed success

element is financial leverage. In the control stage, the relevant and frequently addressed
success elements are project milestones scanning, product monitoring,

managerial

interaction and resource deployment. The relevant but occasionally addressedsuccess
elements are learning, organisational communication, organisational adaptability,
employee development and innovative technologies.The indifferent and occasionally
addressedsuccesselementsare political scanning,economic scanning,market scanning,
innovative routines and employee satisfaction. Successelements are mainly process
elements, and belong predominantly to the internal business perspective.
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There are elementsto which managerspay significant attention, but theseelements
are not believed to address success.These elements can be relevant and frequently
addressed, and relevant but occasionally addressed. In the evaluation stage, the relevant
and frequently addressed elements are time, geological uncertainty, financial market

uncertainty, environmental uncertainty, technological uncertainty, cash flows, financial
summary measures and environmental impact. The relevant, but occasionally addressed

elementsare economic uncertainty and organisationalimpact. In the control stage,the
relevant and frequently addressedelementsare budgetaryconstraints, financial market
scanning, environmental scanning, financial targets, timescale targets and environmental

targets. The relevant but occasionally addressedelements are corporate alignment
scanning, corporate alignment and technological development. This set of elements
consistsof both processelements and outputs, and belongs largely to the financial and
external environment(greenissues)perspectives.
Finally, there are the elements to which managers pay little attention, and these

elements are not believed to address success.These are indifferent and occasionally
addressedelements.In the evaluation stage,they are competition, political uncertainty,
social uncertainty,political impact, market shareand social impact. In the control stage,
they are customersatisfaction and market position. This set of elementsconsistsof both
process elements and outputs, and belongs essentially to the external environment
perspective.
As has been discussedin Chapter 4, some interesting, and sometimessurprising,
insights into the elementsinvolved in strategicproject managementare describedin the
following. First, flexibility and learning are successelements,but are only occasionally
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financial
Second,
indifferent
to
addressed.
such elements as
managers are often
leverage, competition, innovative routines, employee satisfaction and customer
satisfaction. Finally, managers pay little attention to market, political and social issues,
especially in the evaluation stage. In summary, the elements critical to success, and

thosethat managersfocus on, are not a good match.
According

to the findings of the present research, techniques are effective

facilitators for managing strategic projects, especially in the evaluation stage, as

managersapply a diverse range of techniquesto addressmost elements involved in
strategic project management. The above evidence disclaims Dyson and Foster (1980),

Bontis et al. (1999) and Mooraj et al. (1999), who have referred to a restricted
appropriatenessand use of techniques to addressthe elements involved in strategic
project management.
Nevertheless, techniques alone are not sufficient for that purpose, as certain
elements are not quantifiable, and techniques often tend to focus on quantified aspects.
Reports and peer reviews, for instance, complement techniques in managing strategic

projects.
As found by this research,techniquesare more frequently and formally used in the
evaluation stagethan in the control stage.Moreover, techniquesare flexible instruments,
as they are applied for both evaluating and controlling strategicprojects.Evaluation and
control seem to be, therefore, interrelated processes,as claimed by Simons (1995),
although managers often perceive them as discrete and independent (Amram and

Kulatilaka, 1999a,b).
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In this researchproject, managersare invariably familiar with, and widely use, net
income, ROI, payback period, IRR, and NPV, as claimed by Barwise et al. (1989),
Stewart (1994) and Buckley and Tse (1996). Managers consider net income and ROI
company standards, and IRR and NPV fundamental requirements, except for the

payback period. The payback period is less applied than the previous measures,and it
lacks managerial credibility. Managers criticised it for being a simplistic rule of thumb

that usually ignores the time value of money, although suitable for less stable
environments.Managersalso suggestthe use of other techniquesthat were not originally
included in the questionnaire, namely CAPEX, ROCE, life cycle costs, development

cost per barrel and reserve-to-productionratio (R/P).
Managers are also closely familiar with, and invariably use, sensitivity analysis,
which is, according to a planning analyst, "a simple to do, simple to understandtool".
Although managersare widely familiar with cost-benefitanalysis,they only occasionally
use it for specific projects (e.g. technological and environmental projects), or in parts of
a project.

Managers are quite unfamiliar with, and rarely use, leveraged NPV and human
resourceaccounting (HRA). LeveragedNPV is rarely usedbecausemanagersinvariably
invest in attractive investmentswithout seekingexternal funding. However, managersin
small firms are usually more aware of leveraged NPV, as they search for external
funding. Managersusually separateinvestment from financial decisions,and commonly
use leveragedNPV for non-corebusinessinvestments.
Managers are highly aware of, and regularly use some techniques that account for
uncertainty, namely forecasting, risk analysis and risk-adjusted NPV. Forecasting is
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often used at a corporatelevel, and is considereda primary technique.It is the technique
that incorporatesuncertainty with the highest level of application among managerswho
are aware of it, even higher than the payback period. Risk analysis is considered a
project-specific (e.g. exploration and environmental projects) but influential technique,

often used in the early stagesof evaluation, and occasionallyin a qualitative way. Riskadjusted NPV is considered a project specific (e.g. exploration projects) but fundamental

measure.
Managersare highly familiar with, but only occasionallyuse, other techniquesthat
incorporate uncertainty, namely scenarioanalysis,decision-treeanalysisand simulation.
Scenarioanalysis is often used at a corporatelevel at specific instants through a limited
number of scenarios,sometimesfor ad hoc planning. It is usually used for corporate
planning and international business evaluation. It is considered a controversial
technique: some managerslike it, some are reluctant to accept it, and others dislike it.
Managers are occasionally inclined to use sensitivity analysis instead.
Decision-tree analysis and simulation are both considered project-specific (e.g.

exploration and infrastructure projects) techniques.Decision-tree analysis is considered
to be a powerful technique that focuses on key variables, and simpler than continuous
probabilistic techniques, such as risk analysis. It is usually associatedwith expected
is
Simulation
it
is
late
decisions
monetary value, and
often used
are alreadymade.
when
consideredto be an intensive technique,which dealswith complex problems associated
with multiple technical variables,and cost-effective for large scaleprojects.
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Managersare highly aware of, but rarely apply, contingencyanalysis.Contingency
by
is
is
analysis usually associated with contingent costs and
commonly replaced
sensitivity analysis.

Managersoften apply some techniquesinformally. They are highly familiar with,
but only occasionally use some techniquesthat deal with some degreeof mathematical
complexity, namely scheduling and financial performance monitoring. Scheduling,

comparedto other techniquesthat deal with somedegreeof mathematicalcomplexity, is
the most used techniqueamong managerswho are awareof it, particularly in big firms.
It is used for both planning and control, and it is also considered an operational

technique.Financial performancemonitoring is still usedat a corporatelevel to measure
businessperformance.However, a few companiesare now using it as a benchmarkfor
project control. Managers are highly familiar with, but rarely use capital rationing.
Capital rationing is informally used at a corporate level to measure investment
efficiency and ranking via cost management.
Managers are also fully aware of, but rarely use optimisation. Optimisation can be

used for both project evaluation and control. There are two meanings: first, reengineeringthe technical side of a project in order to reducecosts. Second,to find the
most effective use of capital that generatesthe optimal outcomesin a portfolio context.
In the case of portfolio management, optimisation is considered a complex, time
consuming techniqueinformally or intuitively used at a corporatelevel, which accounts
for different departmentalinterests.
Managers are fairly aware of, and rarely apply ABC and manpower rationing. ABC
is generally replaced by homemade procedures. Manpower rationing is indirectly used
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through cost management(e.g. organisational charts) and is crucial for large scale
projects.
Managers are rarely aware of, and seldom apply, complex techniques, namely utility

function and game theory. While the main barrier for using utility function is the
assessmentof one's risk aversionlevel, the principles of gametheory arejust informally
applied, for instance, for block bidding.
Finally, managers are also rarely aware of, and seldom apply, recently developed
techniques, namely real options, EVA, Balanced Scorecard and Intellectual Capital, as

claimed by Slater et al. (1998). These techniquesare intended to create value from the
outset of a project, and to drive a firm's superior performance and aspiration. Real
options are consideredextremely complex and difficult to quantify. A few companies
use EVA for project post-completion assessment,and a few more are about to use it in
the near future.
A few companies have already started to use the Balanced Scorecard to measure

businessunit performance.A few more companiesare introducing it for setting goals
and control measuresfor project management.The Balanced Scorecardseemsto be a
technique with a growing application among managerswho are aware of it. Finally,
Intellectual Capital is often identified by knowledgemanagement.
Nevertheless, managers do not appear to use recently developed techniques to
tackle most of the relevant but only occasionally addressedsuccesselements,namely
flexibility

(e.g.

Real Options),

learning, organisational communication and

organisational adaptability (e.g. Balanced Scorecard),and employee developmentand
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innovative technologies (e.g. Intellectual Capital). There is, therefore,the potential for
,
the managerialapplication of thesetechniquesto drive a firm to long-term success.
The current research proposes sets of techniques for assisting and systematising

successfulstrategic project management.The evaluation and control sets of techniques
are in line with Chapman and Howden (1997), who combined several techniquesas a
process of managing projects. These sets are simple, general and comprehensive
instruments, which combine a variety of the most frequently used traditional techniques

with recently developed techniquesin order to tackle most of the elementsinvolved in
successful strategic project management. These sets of techniques are applicable for

different categoriesof strategic projects, types and sizes of companies,and levels of
decision-making. They are theoretically supported, are aligned with managerial needs

for application, build a bridge among processelementsand outputs involved in strategic
formally
facilitators
in
the
project management,act as success
evaluation stage, and
address successin the control stage.
As the respondents of the assessment sheets have stated, the proposed sets of
techniques are comprehensive, theoretically supported instruments that help systematise

strategic project management,as well as effective facilitators for successful strategic
project management.Managers are often keen on using the techniques.However, the
application of the techniquesis a function of the application itself, which dependson the
simplicity and expediency of their use, and on corporate sanctions, in order to gain
credit. The evaluation set of techniques is considered to be suitable, but it does not

assessthe risk profile of a project portfolio. Nevertheless,the control set includes too
many techniques, where interventions play a key role, as well as overstating the use of
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performance monitoring techniques at the expense of techniques that enable the
decisions to be made or redesign to be initiated, and overlooking the relationship
between corporate and project performance, which often occurs during the portfolio
review.
The proposed sets include recently developed techniques, which are often complex
and not yet mature instruments. These techniques cannot be simply imposed, as,
according to the assessmentsheets, managers resist adopting new procedures and need
to develop a practical understanding on these techniques. In the first instance recently
developed techniques might be introduced as `a way of thinking', as suggested by
Schoemaker (1995) and Amram and Kulatilaka (1999b), in order to reduce managerial
scepticism. Some authors suggest the combination of options thinking, resource-based
thinking and strategic thinking as part of a new paradigm for proactively managing
strategic projects, as discussed below.
According to Leslie and Michaels (1997) and Amram and Kulatilaka (1999b),
options thinking proposes a firm's ability to scan both market and product information
in order to leverage an option's value, i. e., make an option value more than the price
paid to get or generate it. It also advocates that pre-emptive investments discourages
potential entrants by restricting their payoffs as a result of impacting the market
structure (ibid. ) and by strengthening the proprietary nature of options (Buckley, 1998).
As Foss (1997a), Buckley (1998) and Grant (1998) advocate, resource-based
thinking claims that a firm must be adaptive and generative, and dynamically develop
inimitable

resources and competencies supported by managerial involvement,

commitment and leadership. Inimitable resources and competencies represent a firm's
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`crownjewels' (Grant, op. cit.: 193), and, accordingto Foss (op. cit.) and Grant (op.
cit. ), they are responsible for identifying, acquiring, sustaining and renewing a firm's
competitive position in order to allow a firm for the appropriation of superior rents.
According to Schoemaker (1992,1995)

and Bunn and Salo (1993), strategic

thinking identifies core competencies to be developed or co-opted as a way of leading to
more innovative options. These core competencies, which must be continuously in line
with a firm's

mission and goals, should be the most robust and synergistic

competencies, i. e. those that permeate diverse possible futures and multiple strategic
segments,in order to enable a firm to create value.
Finally, the most remarkable research finding of the current study is to alert
managers that there appears to be a gap between the elements to which managers often
issues,
financial
in
and
pay considerable attention
managing strategic projects, namely
the elements that are often believed to explain successful strategic project management,
namely internal business issues. Managers seem to focus on the symptoms rather than
the underlying causes. As a strategic planning manager observed, "I used to work for a
company where such a gap existed, ultimately leading to the demise of the company".
There are also some other interesting findings. First, a strategic project's financial
success is also believed to be explained by non-financial elements. Second, process
The
believed
the
than
to
outputs.
elements are
explain a strategic project's successrather
latter seemsto be a controversial finding, as a project's successis most closely assessed
it.
its
(financial)
However,
than
via
closing
explain
results.
outputs record successrather
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Western culture tends to overemphasisethe financial perspective,and western
managersare inclined to focus their attention on financial aspects.Nevertheless,the
relevance of environmental (green) issues to strategic project management cannot be
ignored. Furthermore, the internal business perspective is believed to explain successful
strategic project management. In the first instance, this study suggests that the
convergence of financial, environmental (green) and internal business issues might be a
healthy route for the UK upstream oil and gas sector towards successful strategic project
management. In the case of specific situations, namely overseas projects, external
environment (e.g. social, political and economic) issues might also be taken into

account.
This research seeks to be an embryo for further work to be developed in the project
management field. It is not an end per se, but a means of transforming the managerial
understanding

on

the

multidisciplinary

nature

of

strategic

projects,

the

comprehensiveness of strategic project management, the gap between the elements
managers often pay great attention to in managing strategic projects and those elements
that are often believed to explain a strategic project's success,and the effective use of
techniques as facilitators for successful strategic project management.
Nevertheless, it is important to mention that the proposed sets of techniques are not
a guarantee of a project's success.As has been mentioned by some questionnaires and
assessmentsheets, reports and peer reviews, and particularly the human factor, such as
skills and mow-how' to make use of the techniques, and organisational issues, namely
managerial vision, judgement and experience, complement techniques in facilitating a
firm's long-term prosperity. In summary, the combination of different forms of
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knowledge,such as individual, group, explicit and tacit knowledge,with the transferral
of individual experience to group knowledge, the constraints to one's actions in making
use of techniques and the actions to put these various forms of knowledge into practice
appear to impact on successful strategic project management.
Finally, this research project recommends future research direction. The focus
might be on (1) reviewing the proposed set of elements involved in strategic project
management (for instance, to include issues associated with partners and contractors)
and the range of techniques for managing strategic projects; (2) investigating the role of
other forms of knowledge rather than individual, explicit knowledge (e.g. techniques) in
supporting successful strategic project management; (3) exploring the role of techniques
in the process of conceiving a strategic project; (4) extending the methodology to the
upstream oil and gas sector in different countries or to other UK industries; and (5)
attempting to link successful strategic project managementto a firm's success.
The most interesting research in the future will be motivated by the conflict
between, on the one hand, the usual managerial disregard for the applicability of
recently developed techniques, which promise a project's success, and, on the other
hand, the managerial claim on managing their strategic projects successfully without the
use of these recently developed techniques. It is stimulating to test whether the proposed
sets of techniques contribute to, and differentiate, successful strategic project
management between firms that apply these proposed sets from those which do not

apply them.
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TEXT CUT
OFF IN
ORIGINAL

IAPPENDIX
Interview Schedule
Name:
Date:
1. What is strategy?
2. What is strategic opportunity?
3. What is a strategic project?
4. What are the Exploration and Production (E&P) Department's strategies, strategic
opportunities and strategic projects?
5. What are the E&P Department's categories of strategic projects?
6. What is the evaluation of strategic projects?

7. How is, and should be in your opinion, the evaluationof strategic projectscarried out?
8. What are the main elements involved in evaluatingstrategic projects?
9. What are the uncertaintiesinvolved in evaluatingstrategic projects?
10. Do you use any techniquesfor evaluatingstrategic projects?
11. Are the existing techniques for evaluating strategic projects effective? If not, what else is
necessary for this purpose?
12. What is the control of strategic projects?

13. How is, and should be in your opinion, the control of strategic projectscarried out?
14. Do you use any techniques for controlling strategic projects?
15. Are the existing techniques of controlling strategic projects effective? If not, what else is
necessaryfor this purpose?
16. What are the main elements involved in controllingstrategic projects?
17. What are the main actions in managing strategic projects?
18. How should strategic projects be managed effectively?

Api

APPENDIX
II
Questionnaire
Strategic Project Management in the UK Upstream Oil and Gas Sector
A Study by Warwick Business School and The Institute of Petroleum
Please note: Third parties will NOT be given access to individual company data. Data will be used for research
purposes only.
If you have any queries about this survey, please contact Boris Asrilhant at Warwick Business School:
Phone:
Fax:

(0) 1203 524504
(0) 1203 524650

E-mail:

survey99-wbs@wbs.

warwick. ac. uk

Guidance for Completing the Questionnaire
This page provides some information

to complete the questionnaire.

Please take a few minutes to

read them carefully.

THE AIMS OF THIS RESEARCH: This research aims to identify important elements (characteristics,
factors and outputs) of strategic project management and the role of techniques in supporting the

managementprocess.
WHY IS THE MANAGEMENT OF STRATEGIC PROJECTS IMPORTANT?

Strategic projects

represent the core of corporate growth and change. They are essential if a firm wants to achieve and
sustain long-term prosperity. Nevertheless there is a lack of systematic understanding of what
constitutes effective strategic project management and what guides and supports such a decisionmaking process.
WHAT ARE STRATEGIC PROJECTS? Strategic projects are part of an extensive investment
programme for long-term corporate upgrades and extensions responsible for ensuring strategic
positioning. Strategic projects often involve high uncertainty, comprise intangible benefits and
promise attractive long-term outcomes. In this piece of work strategic projects are taken to be those
projects which enclose strategic features and cover a wide range of categories such as field
exploration, giant field development, gas utilisation, company acquisition and joint venture, among
others.
WHAT IS STRATEGIC

PROJECT

MANAGEMENT?

The management

comprises two main stages: evaluation and control. Evaluation

of strategic projects

involves the design, planning, and

valuation of a project, which ends at its authorisation. Control comprises the management, review
and redesign of the project through to its completion.
Please note:
1. This survey covers both evaluation and control of strategic projects. If you are not involved in both stages,
please answer only the sections relevant to you.
2. If you have not been involved in any strategic project, please forward this questionnaire to someone who has
been involved at a managerial level.

Ape

CONFIDENTIAL

Section 1: Management of Your Last Strategic Project
STRATEGIC PROJECT you were involved

Considering the LAST COMPLETED

1.

in, please tick as

belongs
last
('"
)
to
project
strategic
category(ies)
your
what
appropriate
Q

Field exploration

Q

Long-term field testing (e. g. pilot system)

Q

Giant field development

Q

Marginal field development

Q

Infrastructure (e. g. a new processing plant or new pipeline)
Gas utilisation

Q
Q
Q

Logistic (e. g. plant redesign to reduce production costs)
High overhead asset decommissioning

Q

Asset disposal

Q

Technology

Q

Corporate information

Q

Employee capability programme
Organisational restructuring

Q
Q

(or methodology)

research and development

system

Joint venture
Partnership

Q
Q

Strategic alliance
Company acquisition

Q
Q

Company merger
Market entry

Q
Q

Other (Please specify):
... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ... ..... ... ........ ... ... ... .... .........

2.

Please indicate the investment climate during the management of your last strategic project:

Industry's economic situation
Oil price

Recessive

1

2

3

4

5

Expansive

Low

1

2

3

4

5

High

Your firm's financial situation
Your firm's market position

Poor

1

2

3

4

5

Excellent

Weak

1

2

3

4

5

Strong

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

Strength of competition in the industry
Your firm's attitude towards risk

Low

1

2

3

4

5

High

Conservative

1

2

3

4

5

Innovative

Your firm's decision-making style

Directive

1

2

3

4

5

Consensus-driven

3.

Please indicate to what extent do you agree that your last strategic project was:
Strongly
Disagree

Successfully

completed

(i. e.

goals

and

results

were

successfully

Strongly Don't
Agree Know

12345Q

attained)

Financially successful
Successful for strateqic (i.e. non-financial) reasons

4.

12345Q
12345Q

Please give the main reasons for (and barriers to, if applicable) successful completion:

Ap3

Section

2: Techniques

1. Considering the techniques

for Managing

available for managing strategic

Strategic

(I):
tick
appropriate
as
please
projects,

"

whether you are aware of each technique;

"

whether you think that in general the technique is used; and

"

whether you believe that the technique was used in your last strategic

Please comment,

where

Projects

project.

relevant, on the reasons (e. g. easily communicated,

simple/complex,

new,

frequently/rarely used, tendency to be used in the future) for using or not using each technique
managing strategic

in

projects.
Are you Is it generally
aw are of:
used:

Was it used in your
last strategic project:

1. Return on Investment (ROI)

Q

Q

Q

2. Net Income

Q

Q

Q

3. Payback Period

Q

Q

Q

4. Internal Rate of Return

Q

Q

Q

5. Net Present Value (NPV)

Q

Q

Q

6. Leveraged NPV

Q

Q

Q

7. Risk-Adjusted NPV

Q

Q

Q

8. Sensitivity Analysis

Q

Q

Q

9. Cost-Benefit Analysis

Q

Q

Q

10. Forecasting

Q

Q

Q

11. Scenario Analysis

Q

Q

Q

12. Contingency Analysis

Q

Q

Q

13. Decision-Tree Analysis

Q

Q

Q

14. Simulation

Q

Q

Q

15. Risk Analysis

Q

Q

Q

16. Capital Rationing

Q

Q

Q

17. Manpower Rationing

Q

Q

Q

18. Scheduling (e. g. PERT-CPM)

Q

Q

Q

19. Activity-Based Costing

Q

Q

Q

20. Financial Performance

Q

Q

Q

21. Optimisation

Q

Q

Q

22. Real Options

Q

Q

Q

23. Game Theory

Q

Q

Q

24. Utility Function

Q

Q

Q

25. Cognitive Mapping

Q

Q

Q

26. Economic Value Added TM

Q

Q

Q

27. Balanced Scorecard TM

Q

Q

Q

28. Human Resource Accounting

Q

Q

Q

29. Intellectual CapitalTM

Q

Q

Q

Q

Q

Q

Any comment about why using it or not

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

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

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

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

Monitoring (e.g. ROI over time)

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

"""... """"""....
................................................
................................................
................................................

30. Any other (Please specify)
...........................................

................................................
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Section

3: Evaluation

of Strategic

J

Projects

"

Considering the evaluation of strategic projects IN GENERAL TERMS, please indicate to what extent
each element is relevant to SUCCESSFUL EVALUATION and is addressed in practice.

"

Considering the evaluation of your LAST STRATEGIC PROJECT, please tick ('1' ) whether the element
stated was applicable and, if it was, then specify which (if any) techniques (e. g. payback period, NPV,
scenario analysis, etc) were used to address the element.

1. STRATEGIC PROJECT'S CHARACTERISTICS
IN GENERAL
Absolutely
Irrelevant

FEASIBILITY

TERMS

Absolutely Never
Relevant Addressed

12345

IN YOUR

LAST

STRATEGIC

PROJECT

.

Always
Addressed

12345

Was this element applicable?

Q Yes QN

If applicable, please list techniques (if any
used to address the element:

(Strategic project's difficulty
realisation
of
and
implementation)

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

TIMESCALE

12345

Was this element applicable? Q Yes QN

12345

If applicable, please list techniques (if any
used to address the element:

(Strategic project's time to
maturity)

DURABILITY

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

12345

Was this element applicable? Q Yes QN

12345

If applicable, please list techniques (if any
used to address the element:

(Strategic project's
economic life, e.g. platform
productionlife span)

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

FLEXIBILITY

12345

Was this element applicable? Q Yes QN

12345

please list techniques (if and

(Strategic project's flexibility

If applicable,

to adapt to changes in

used to address the element:

externalcircumstances)

2. FINANCIAL FACTORS
IN GENERAL
Absolutely
Irrelevant

TIME

12345

TERMS

Absolutely Never
Relevant Addressed

IN YOUR LAST STRATEGIC

PROJECT

Always
Addressed

(Timevalueof money)

Was this element applicable? Q Yes QN
If applicable, please list techniques (if any
used to address the element:

FINANCIAL
CAPABILITY

.........................................................
Was this element applicable? Q Yes QN
If applicable, please list techniques (if any

12345

12345

12345

used to address the element:

(Firm's financial situation)

FINANCIAL
LEVERAGE

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

12345

12345

used to address the element:

(Firm's requirement to raise
external funding, e.g. project
finance, leasing)

FINANCIAL MARKET
UNCERTAINTY
(Uncertainty
relatedto

financial market variables,
e. g. oil price, exchange rate)

Was this element applicable? Q Yes QN
If applicable, please list techniques (if any

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

12345

12345

Was this element applicable? Q Yes QN
If applicable,

please list techniques (if and

used to address the element:
...............................................................
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3. EXTERNAL FACTORS
IN GENERAL
Absolutely
Irrelevant

COMPETITION

12345

IN YOUR LAST STRATEGIC

TERMS

Absolutely Never
Relevant Addressed

12345

PROJECT

Always
Addressed

Was this element applicable? Q Yes Q Nc
If applicable, please list techniques (if any:
used to address the element

(Firm's rivalryto
competitors)

..............................................................
ECONOMIC
UNCERTAINTY

12345

Was this element applicable? Q Yes Q Nc

12345

If applicable,

used to address the element:

(Uncertainty related to
economic environment, e. g.
growth, inflation

SOCIAL
UNCERTAINTY

please list techniques (if any;

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

12345

Was this element applicable?

12345

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

........

Q Yes Q Ni

If applicable, please list techniques (if any
used to address

(Uncertainty related to social
environment, e. g. cultural
issues, consumer attitudes)

the element:

UNCERTAINTY

Was this element applicable? Q Yes Q Ni
If applicable, please list techniques (if any

(Uncertaintyrelatedto

used to address the element:

political environment, e. g.
taxation, expropriation,
government support)

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

POLITICAL

12345

12345

(Uncertainty
relatedto

Was this element applicable? Q Yes QN
If applicable, please list techniques (if any
used to address the element:

pressure groups)

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

12345

12345

UNCERTAINTY
environmental legislation,

GEOLOGICAL
UNCERTAINTY

12345

Was this element applicable? Q Yes QN
If applicable, please list techniques (if an}
used to address the element:

12345

(Uncertainty
relatedto

geological issues, e. g.
oil(gas) reserve

TECHNOLOGICAL
UNCERTAINTY

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

12345

12345

Was this element applicable?

Q Yes QN

If applicable, please list techniques (if and
used to address the element:

(Uncertaintyrelatedto
changes in technology)

4. INTERNAL FACTORS
IN GENERAL TERMS
Absolutely
Irrelevant

CORPORATE
ALIGNMENT

12345

Absolutely Never
Relevant Addressed

IN YOUR LAST STRATEGIC

PROJECT

Always
Addressed

(Strategicproject's

Was this element applicable? Q Yes QN
If applicable, please list techniques (if any
used to address the element

mission and goals)

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

12345

adherence to corporate

COMPETENCY
ALIGNMENT

12345

12345

Was this element applicable? Q Yes QN
If applicable, please list techniques (if and
used to address the element.

(Strategic project's fit with
corporate strengths)

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

INTERDEPENDENCY
(Strategic project's
interactionwith other
projects and activities)

12345

12345

Was this element applicable? Q Yes QN
If applicable, please list techniques
used to address the element:

(if an)

Apo

5. OUTPUTS
I

IN GENERAL TERMS
Absolutely
Irrelevant

CASH FLOWS

12345

Absolutely Never
Relevant Addressed

12345

IN YOUR LAST STRATEGIC

PROJECT

Always
Addressed

Was this element applicable? U Yes U Nc
If applicable, please list techniques (if any)

(Costs and benefits by time

period)

used to address the element:

FINANCIAL SUMMARY

...............................................................
Was this element applicable? Q Yes U Nc

12345

12345

MEASURES

If applicable, please list techniques (if any;
used to address the element:

ENVIRONMENTAL
IMPACT
(Strategic

project's

12345

12345

...............................................................
Was this element applicable? Q Yes Q Nc
If applicable, please list techniques (if any
used to address

impact

the element:

on environment)
...............................................................

SOCIAL IMPACT

12345

12345

Was this element applicable? Q Yes Q N(
If applicable, please list techniques (if any

(Strategic project's impact

on society)

used to address the element:

POLITICAL IMPACT

..............................................................
Was this element applicable? Q Yes Q N,
If applicable, please list techniques (if any

12345

12345

(Strategicproject'simpact

used to address

on key stakeholders (e. g.

the element:

government))
.............................................................

MARKET SHARE

12345

12345

(Firm's marketpositiondue

Was this element applicable? Q Yes QN
If applicable, please list techniques (if any
used to address the element:

to the strategic project)

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

ORGANISATIONAL
IMPACT
(Strategic project's impact
on the organisation)

12345

12345

Was this element applicable? U Yes QN
If applicable, please list techniques (if any
used to address the element:
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Section 4: Control of Strategic Projects
"

Considering the control of strategic projects IN GENERALTERMS, please indicate to what extent each
element is relevant to SUCCESSFUL CONTROL and is addressed in practice.

"

Considering the control of your LAST STRATEGIC PROJECT, please tick (ý) whether the element
stated was applicable and, if it was, then specify which (if any) techiques (e. g. Gantt Chart, PERT-CPM,
financial performance monitoring, etc) were used to address the element.

1. FINANCIAL FACTORS
IN GENERAL
Absolutely
Irrelevant

FINANCIAL

MARKET

123

Absolutely Never
Relevant Addressed

45123

Always
Addressed

45

Was this element applicable?

SCANNING
(Monitoring

of

PROJECT

IN YOUR LAST STRATEGIC

TERMS

Q Yes Q Nc

If applicable, please list techniques (if any)
used to address the element:

financial

market information, e. g. oil
price, exchan e rate)

I

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

BUDGETARY
CONSTRAINTS

123

45

123

Was this element applicable? Q Yes Q Nc
If applicable, please list techniques (if any;

45

used to address the element:

(Financial
constraints
affecting a strategic project's
execution)

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

2. EXTERNAL FACTORS
IN GENERAL TERMS
Absolutely
Irrelevant

MARKET SCANNING

12345

Absolutely Never
Relevant Addressed

12345

(Monitoringof customerand

competitor information, e.g.
brand image, competitor
activity)

ECONOMIC
SCANNING

IN YOUR LAST STRATEGIC PROJECT
Always
Addressed

Was this element applicable? Q Yes Q Nc
If applicable, please list techniques (if any
used to address the element:
..............................................................

12345

12345

Was this element applicable? Q Yes Q Nj
If applicable, please list techniques (if any

(Monitoringof economic
information,e.g. growth,

used to address the element:

inflation)

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

(Monitoringof environmental
information,e.g. water
.
emission, oil pollution)

POLITICAL
SCANNING
(Monitoringof political

information,e.g. taxation,
expropriation,government
support)

12345

12345

Was this element applicable? Q Yes Q Ni
If applicable, please list techniques (if any
used to address the elementi
......
....................

.....

ENVIRONMENTAL
SCANNING

ent applicable? Q Yes QN
please list techniques (if any
ss the element:
...............................................................
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3. INTERNAL FACTORS
IN GENERAL
Absolutely
Irrelevant

CORPORATE
ALIGNMENT

12345

I IN YOUR LAST STRATEGIC

TERMS

Absolutely Never
Relevant Addressed

12345

PROJECT

Always
Addressed

Was this element applicable? U Yes U No
If applicable, please list techniques (if any)
used to address the element:

SCANNING
(Monitoringof strategic

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

project's adherence to
corporate mission and goals)

PROJECT
MILESTONES

12345

12345

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

Was this element applicable? U Yes Q Nc

SCANNING

If applicable, please list techniques (if any)
used to address the element:

(Monitoring of progress
against strategic project's
milestones

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

PRODUCT
MONITORING

12345

12345

Was this element applicable? U Yes Q Nc
If applicable, please list techniques (if any;
used to address the element:

(Monitoringof product
information,e.g. oil quality,
appropriategas supply)

MANAGERIAL
INTERACTION

........

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

12345

12345

Was this element applicable? Q Yes Q Nc

(Ability to promote

If applicable, please list techniques (if any;
used to address the element:

involvement, commitment
and leadership)

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

RESOURCES
DEPLOYMENT

12345

12345

If applicable, please list techniques (if any
used to address the element:

(Ability to apply current
resources
and
competencies)

LEARNING

Was this element applicable? Q Yes Q N(

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

12345

12345

(Ability to learn from past
experience, e.g. interim and

Was this element applicable? U Yes U Ni
If applicable, please list techniques (if any
used to address the element:

post-appraisal)
...............................................................

INNOVATIVE

12345

12345

ROUTINES
(Ability

to

Was this element applicable?

Q Yes QN

If applicable, please list techniques (if any
used to address the element:

change

organisationalroutines)
............................................................

INNOVATIVE
TECHNOLOGIES
(Ability to introduce new

12345

12345

Was this element applicable? Q Yes UN
If applicable,

please list techniques (if any

used to address the element:

technologies)
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4. OUTPUTS
IN GENERAL
Absolutely
Irrelevant

FINANCIAL TARGETS

12345

Absolutely Never
Relevant Addressed

12345

PROJECT

Always
Addressed

Was this element applicable? Q Yes Q No
If applicable,

(Degree to which financial

please list techniques (if any)

used to address the element:

targets(e.g. costs,incomes,
financial summary
are achieved)

I IN YOUR LAST STRATEGIC

TERMS

results)
......................

TIMESCALE
TARGETS

12345

12345

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

Was this element applicable?

Q Yes U Nc

If applicable, please list techniques (if any)
used to address the element'.

(Degree to which strategic
project's deadlines are met)

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

CUSTOMER
SATISFACTION
(Level

of

12345

12345

Was this element applicable?

Q Yes Q Nc

If applicable, please list techniques (if any)
used to address the element:

customer

contentment achieved)
...............................................................

ENVIRONMENTAL
TARGETS

12345

12345

If applicable, please list techniques (if any,,
used to address the element:

(Degreeto which
environmentaltargets are
achieved)

MARKET POSITION

Was this element applicable? Q Yes Q Nc

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

12345

12345

(Levelof marketposition

Was this element applicable? Q Yes U Nc
If applicable, please list techniques (if any',
used to address the element:

achieved)

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

CORPORATE
ALIGNMENT

12345

12345

used to address the element:

(Degreeto which corporate
mission and goals are
supported)

EMPLOYEE
SATISFACTION

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

12345

12345

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

12345

12345

Was this element applicable? Q Yes Q Ni
If applicable, please list techniques (if any
used to address the element:

(Quality of internal
communicationaround the
strategic project)

EMPLOYEE
DEVELOPMENT

Was this element applicable? Q Yes Q N(
If applicable, please list techniques (if any
used to address the element:

internal
(Level
of
contentment and morale
achieved)

ORGANISATIONAL
COMMUNICATION

Was this element applicable? U Yes U Nc
If applicable, please list techniques (if any

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

12345

12345

Was this element applicable? U Yes QN
If applicable, please list techniques (if any
used to address the element:

(Degree of development of
employee skills)

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

TECHNOLOGICAL
DEVELOPMENT

12345

12345

Was this element applicable? Q Yes QN
If applicable, please list techniques (if any
used to address the element:

(Degree of developmentand
diffusion of technology)

ORGANISATIONAL
ADAPTABILITY
(Degree of organisational
adaptabilityto changes in
externalcircumstances)

12345

12345

Was this element applicable? Q Yes QN
If applicable, please list techniques (if and
used to address the element:
.........................................................
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Section 5: Strategic Project Management
1.

Please indicate to what extent do you agree that, IN GENERAL TERMS, strategic projects you are

involvedin are:
Strongly Don't
Agree Know

Strongly
Disagree

Successfully completed (i.e. goals and results are successfully attained)

12

345

LI

Financially successful

12

345

L!

Successful for strategic (i.e. non-financial) reasons

12

345

LI

2.

Considering strategic project management IN GENERAL TERMS, please indicate to what extent do you
agree that:
Strongly
Agree

Strongly
Disagree

The application of techniques is essential for successful strategic project
management
Simple techniques (e.g. NPV) represent an 'organisational ritual' rather
than instruments to assist managers to achieve successful strategic
project management
Managerial intuition complements techniques for successful strategic
project management
Luck boosts successful strategic project management
Political decisions in the organisation inhibit successful strategic project

Don't
Know

1

2

3

4

5

U

1

2

3

4

5

U

1

2

3

4

5

Q

1
1

2
2

3
3

4
4

5
5

Q
Q

management

Please provide the following information about yourself and your organisation:

Respondent's

Profile

Your Name (Optional): Dr/Mr/Ms

Your Position:..............................

.......................................................
Your Level of Management: Q Top Q Middle Q Lower Q Other (Please identify)*
................................
No. of Years Working in the Field / in the Company / in your Position:
/.................... /...................
............... ..
Do you have any international managerial experience?
If yes, for how long?...............................
....................

Firm's Profile
Firm's Name (Optional):

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

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

No. of Employees .............................................

Turnover in Dec/98 (E M)...................................................

Is your firm: Private or Public?
Parent or Affiliate?..................
.................
----

----

Year of Establishment:...................

--------

This is the end of the questionnaire.

Integrated?

.........

International?

..........

Thank you for your co-operation!

In order to thank responding companies for their assistance with this study, a summary report of the research
findings will be sent out. If you would like to receive a copy of the report,
please attach your business card to this questionnaire.

Please put the completed questionnaire

in the pre-paid envelope and send it to:

Boris Asrilhant, Doctoral Researcher, University of Warwick, Warwick Business School, Coventry, CV4 7BR
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APPENDIX
Covering Letter for Questionnaire
24 November 1999
Mr "X"
Position
Company "A"
Address
Dear Mr "X",

Ref.: Strategic Project Management in the UK Upstream Oil and Gas Sector
I, along with my supervisor, Prof. Robert G. Dyson, have established the above research
project based in the Warwick Business School, with the collaboration of the Institute of
Petroleum.
The survey aims to develop an understanding of the following key topics as applied to
strategic project management in the UK Exploration and Production sector of the petroleum
industry:
(1) Are techniques applied to manage strategic projects? If so, which ones are applied?
(2) What are the relevant elements involved in the strategic project management process,
and how are they considered in practice?
(3) To what extent do techniques contribute to, and relevant elements affect, successful
strategic project management?
I enclose a questionnaire for you to complete it. I would like to emphasise that there are no
right or wrong answers: your answers represent your individual experience concerning the
topic and thus your opinion is valid. Please return the questionnaire in the pre-paid
envelope provided by 10 December 1999. If you have any concerns about the
questionnaire please contact survey99-wbs@wbs.warwick.ac.uk. Your participation is
extremely important and the success of our research project depends largely on your cooperation in completing our questionnaire.
All responses will be treated in strictest confidence and used for statistical purposes only.
No individual business organisations will be identified as a result of the published statistical
evidence complying with the Data Protect Act (1984). To thank participants for their
assistance, I will be sending out a summary report on our research findings. If you would
like to receive a copy of the report, please attach your business card to the questionnaire
enclosed.
I would like to thank you for your co-operation, and look forward to sharing our results with
you.
Yours sincerely,
Boris Asrilhant
DoctoralResearcher
Tel: (0) 1203 524504; Fax (0) 1203 524650
E-mail: survey99-wbs©wbs. warwick. ac. uk

IV
APPENDIX
Assessment Sheet and Covering Letter
13 February 2001
Mr "X"
Position
Company
Address

Dear Mr "X",
Ref.: Strategic Project Management in the UK Upstream Oil and Gas Sector
In order to thank you for your co-operation with the above research project based in
Warwick Business School, with the collaboration of the Institute of Petroleum, please
find enclosed two documents:

(1) An executive summary of the research findings resultingfrom fifty-four
questionnairesinvolving multidisciplinarymanagers holding different positions at
fifteen companies of different sizes in the UK upstream oil and gas sector, and
(2) a proposal for evaluation and control sets of techniques for assisting and
systematisingsuccessfulstrategic project management.
Please find enclosed a separate one-page assessment sheet regarding the second
document ("Evaluation and Control Sets of Techniques"). We invite you to fill in the
assessment sheet in approximately 10 minutes and return it in the stamped envelope
provided by 28 February 2001. If you have any concerns about the assessment sheet,
or would like to receive further details on the current research project, please contact
survey99-wbs@wbs. warwick. ac. uk. Your collaboration is vital for validating the
proposed sets and will be treated in the strictest confidence.

I would like to thank you again for your co-operation, and hope the research findings
will contributeto your professional life.

Yours sincerely,

Boris Asrilhant
Doctoral Researcher
Tel: (0) 24 7657 3115; Fax (0) 24 7652 4650
E-mail: survey99-wbs©wbs. warwick. ac. uk
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ASSESSMENT SHEET
Please answer the following questions based on the evaluation
proposed

at the end of the paper "Evaluation

and Control

and control sets

Sets of Techniques":
Strongly
Agree

Strongly
Disagree

1. The presentation

Don't
Know

12345u

of the proposed sets is adequate

2. The content of the proposed sets is adequate
3. I believe that the proposed sets are comprehensive
instruments for managing strategic projects

12345J
12345U

4. I believe that the proposed sets help systematise

12345u

strategic

project management
5. I believe that the proposed sets will assist me in
managing strategic projects
6. I believe that the proposed sets are effective facilitators
for successful strategic project management
7. I intend to use the proposed sets as a benchmark for
successful strategic project management

12345J
12345U
12345J

Very Bad Average Good Very
Good
Bad

8. Please give an overall score for the proposed sets

123a5

9. Please comment on the proposed sets, if necessary:

Respondent's
Your Name (Optional): Dr/Mr/Ms

Profile

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

Your Position:............................

THANK YOU AGAIN FOR YOUR CO-OPERATION!
Please put the completed

assessment

sheet in the stamped

envelope

and send it to:

Boris Asrilhant, Doctoral Researcher, University of Warwick, Warwick Business School, Coventry, CV4 7AL
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Medians and Ranges for Skewed Items of Measurement
following

The

table

presents

the medians

and ranges

for

the skewed

items

Median

Range

of

measurement in the evaluation stage.

Item of Measurement
Feasibility
Timescale
Time
Time
Financial Market Uncertainty
Financial Market Uncertainty
Geological Uncertainty
Geological Uncertainty
Corporate Alignment
Cash Flows
Cash Flows
Financial Summary Measures
Financial Summary Measures
Environmental Impact

Criterion of
Measurement
Level of Relevance
Extent of Addressing

5

2

5

3

Level of Relevance
Extent of Addressing

5

2

5

3

Level of Relevance
Extent of Addressing

5

3

5

4

Level of Relevance
Extent of Addressing

5

4

5

2

Level of Relevance
Level of Relevance

5

2

5

4

Extent of Addressing
Level of Relevance

5

4

5

4

Extent of Addressing
Extent of Addressing

5

4

4

4

the skewed

items

Median

Range

Level of Relevance
Extent of Addressing

5

3

5

3

Level of Relevance
Level of Relevance

5

2

4.5

3

5

3

Financial Targets

Level of Relevance
Extent of Addressing

5

2

Corporate Alignment

Level of Relevance

4

4

The

following

table

presents

the medians

and ranges for

of

measurement in the control stage.

Item of Measurement
Budgetary Constraints
Budgetary Constraints
Project Milestones Scanning
Learning
Financial Targets

Criterion of
Measurement
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Spearman's
SPEARMAN'S

RHO

(2-TAILED

SIGNIFICANCE)

THE MANAGEMENT
Industry's
Economic
Situation
Industry's
Economic
Situation
Oil price

1.00

Rho

FOR TAN INVES'TMEN'T'
STRATEGIC

OF TILE LAST

Oil
price

Firm's
Financial
Situation

Firm's
Market
Position

0.548*
(0.00)

0.311 *
(0.025)

0.345`
(0.012)

1.00

0.189
(0.172)
1.00

0.208
(0.131)
0.701 *
(0.00)
1.00

Firm's Financial
Situation
Firm's Market
Position
Strength of
Competition in
the Industry
Firm's Attitude
towards Risk
Firm's
DecisionMakin Style

CLIMATE

DARIN(:

PROJECT

Strength of
Competition
in the
Industry
0.090
(0.524)

Firm's
Attitude
towards
Risk
0.281 "
(0.043)

Firm's
DecisionMaking
Style_

0.181
(0.190)
0.151
(0.274)
0.151
(0.275)
1.00

0.105
0.449
0.010
(0.941)
0.205
0.137

-0.090
(0.518)
0.057
(0.684)
0.295*
(0.030)
0.051
(0.717)

-0.106
(0.455)

-0.019
(0.889)

0.123
(0.377)
1.00

1.00
_

(*) Statistically significant correlation (p <.05).
SPEARMAN'S

RHO

(2-TAILED

LAST

SIGNIFICANCE)

STRATEGIC

Successful
Completion
Successful

1.00

FOR'1'IIF,

PROJECT

DEGREE;

OF SUCCESS

OF T111"

MANAGEMENT

Financial
Success

Success for
Strategic Reasons__

0.478*

0.387*

Completion

(0.001)

(0.006)

Financial
Success

1.00

0.330*
(0.027)
- 1.00
------

Success

for

--- -------

-- ----

---

Strategic
Reasons
(*) Statistically significant correlation (p <.05).
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SPEARMAN'S RHO (2-TAILED SIGNIFICANCE) FOR THE LEVEL OF RELEVANCE OF
FINANCIAL

Time

EVALUATION

ELEMENTS

Time

Financial Market
Uncertainty

1.00

-0.032
0.819
1.00

Financial Market
Uncertainty
Financial Capability

Financial
Capability
0.233
(0.093)
0.121
(0.385)
1.00

Financial Leverage

Financial
Leverage
0.077
(0.589)
0.066
(0.642)
0.514*
(0.00)
1.00

(*) Statistically significant correlation (p <.05).

SPEARMAN'S

RHO (2-TAILED

SIGNIFICANCE)

FINANCIAL

Time
Time

EVALUATION

FOR THE EXTENT
ELEMENTS

Financial Market
Uncertainty
0.230
(0.101)
1.00

1.00

Financial
Market

OF ADDRESSING

Financial
Capability
0.280*
(0.044)
0.206
(0.143)

Financial
Leverage
0.136
(0.345)
-0.085
(0.564)

Uncertainty
Financial

0.441 *

1.00

Capability

(0.002)

Financial
Leverage

1.00

(*) Statistically significant correlation (p <.05).

SPEARMAN'S

RHO (2-TAILED

SIGNIFICANCE)

EXTERNAL

Geological
Uncertainty
Env.Uncertainty
Tech.Uncertainty

Geol.
Uncertainty

Env.
Uncertainty

1.00

0.081
0.558
1.00

FOR THE LEVEL

EVALUATION

Tech.
Uncertaint

0.209
0.132
0.433*
0.001
1.00

Economic
Uncertainty
Political

Uncertainty

Comp.
Social

Uncertainty

OF RELEVANCE

OF

ELEMENTS

Economic
Uncertainty

-0.131
(0.345)
0.165
(0.234)
0.118
(0.278)
1 00
.

Political
Uncertainty

Comp.

Social
Uncertainty

0.005
(0.969)
0.246
(0.073)
0.182
(0.192)
0.323*
(0.017)
1.00

-0.136
(0.335)
0.344*
(0.012)
0.155
(0.278)
0.176
(0.212)
0.342*
(0.013)
1.00

-0.023
0.871
0.332*
(0.015)
0.179
0.200
0.485*
0.00
0.376*
(0.006)
0.313*
0.025
1.00

(*) Statistically significant correlation (p <.05).
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SPEARMAN'S RHO (2-TAILED SIGNIFICANCE) FOR THE EXTENT OF ADDRESSING
EXTERNAL
Geol.
Uncertainty
Geological

Uncertainty

1.00

ELEMENTS

Env.
Uncertainty

Tech.
Uncertainty

Economic
UncertaInty

Political
Uncertainty

Comp.

Social
Uncertainty

-0.164

0.329*
0.016
0.417*

0.136

0.049

0.01

0.036

(0.328)

(0.725)

(0.993)

(0.803)

0.049

0.088

0.306*

0.134

(0.002)

(0.725)

(0.529)

(0.028)

(0.348)

1.00

0.454*

0.035

0.256

(0.001)

(0.622)

(0.070)

1.00

0.273*

0.098
0.492
0.194

(0.046)

(0.168)

(0.002)

1.00

0.378*

0.639*

(0.006)

(0.00)

(0.235)

Env.Uncertainty

EVALUATION

1.00

Tech.Uncertainty
Economic

Political

Uncertainty

Comp.

1.00

Social

0.425*

0.245
0.089
1.00

Uncertainty

(*) Statistically significant correlation (p <.05).

SPEARMAN'S RHO (2-TAILED SIGNIFICANCE) FOR THE LEVEL OF RELEVANCE OF
EVALUATION OUTPUTS
Cash

Fin.

Env.

Org.

Political

Market

Social

Flows

Summ.

Impact

Impact

Impact

Share

Impact

0.071
(0.610)
0.043
0.772
1.00

0.206
(0.135)
0.222
(0.129)
0.195
(0.158)
1.00

0.032
(0.820)
0.200
(0.172)
0.230
(0.098)
0.174
(0.213)
1.00

-0.055
(0.702)

0.125
(0.373)
0.080
(0.595)
0.174
0.214
0.120
(0.393)
0.543*
0.00
0.395*
(0.004)-1.00

Measures

Cash Flows
Fin. Summ.
Measures
Env. Impact

1.00

0.448*
0.001
1.00

Org. Impact
Political Impact
Market Share
Social Im act
(*) Statistically significant correlation (p <.05).

-0.137
(0.371)
0.187
(0.190)
0.216
(0.128)
0.444*
(0.001)
1.00
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SPEARMAN'S

RHO (2-TAILED

SIGNIFICANCE)
EVALUATION

Cash Flows

FOR TIIE EXTENT OF ADDRESSING

OUTPUTS

Cash
Flows

Fin.
Summ.
Measures

Env.
Impact

Org.
Impact

Political
Impact

Market
Share

Social
Impact

1.00

0.431 *
(0.002)
1.00

0.219
(0.112)
0.207
(0.159)
1.00

0.243
(0.079)
0.413*
(0.004)
0.249
(0.073
1.00

0.050
(0.722)
0.204
(0.165)
0.353*
(0.010)
0.150
(0.287)
1.00

0.010
(0.947)
0.015
(0.925)
0.222
(0.117)
0.333*
0.018
0.444*
(0.001)
1.00

0.075
(0.593)
0.181
(0.225)
0.340*
(0.013)
0.122
(0.388)
0.688*
(0.00)
0.491 *
(0.00)

Fin. Summ.
Measures
Env. Impact
Org. Impact
Political Impact
Market Share

1.00

Social Imact

(*) Statistically significant correlation (p <.05).
SPEARMAN'S

RHO (2-TAILED

SIGNIFICANCE)

EXTERNAL

Environmental
Scanning
Political Scanning

Environmental
Scanning
1.00

FOR THE LEVEL

OF RELEVANCE

OF

CONTROL ELEMENTS

Political
Scanning
0.319*
(0.031)
1.00

Economic
Scanning

Market
Scanning

-0.015
(0.923)
0.180

-0.020
(0.897)
0.503*

(0.242)

(0.001)

1.00

0.487*
(0.001)
1.00

Economic
Scanning
Market Scanning
(*) Statistically significant correlation (p <.05).
SPEARMAN'S

RHO (2-TAILED

SIGNIFICANCE)

EXTERNAL

Environmental
Scanning
Political Scanning

Environmental
Scanning
1.00

Economic

Scanning
Market Scanning

CONTROL

FOR TIIE EXTENT OF ADDRESSING
ELEMENTS

Political
Scanning
0.155
(0.303)
1.00

Economic
Scanning
0.105
(0.491)
0.432*
0.003

Market
Scanning

1.00

0.420*

-0.184
(0.227)
0.494*
(0.001)
(0.004)
1.00

(*) Statistically significant correlation (p <.05).
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SPEARMAN'S RHO (2-TAILED SIGNIFICANCE) FOR THE LEVEL OF RELEVANCE OF
INTERNAL

Proj.Milestones
Scanning

CONTROL ELEMENTS

Proj.
Milestones
Scanning

Learning

Man.
Interaction

Res.
Depl.

Innovative
Tech.

1.00

0.453*
(0.001)
1.00

0.455*
(0.001)
0.574*
(0.00)
1.00

0.587*
(0.00)
0.438*
(0.002)
0.443*
(0.001)
1.00

0.259
(0.078)
0.319*
(0.027)
0.378*
(0.008)
0.239
(0.102)
1.00

Learning
Man.Interaction
Res.Depl.
InnovativeTech.
Corp.Alig.
Scanning

Corp. Alig.
Scanning

Prod.
Monit

Innovative
Routines

-0.270
(0.066)
0.00
(0.999)

0.272
0.067
0.312*
(0.035)
0.145
(0.337)
0.179
(0.233)
0.181
(0.229)
0.052
(0.733)
1.00

0.230
(0.119)
0.198
(0.182)
0.440*
(0.002)
0.166
(0.265)
0.203
(0.172)

-0.220
(0.133)
-0.052
(0.730)
-0.200
(0.178)
1.00

Prod.

Monit.
Innovative
Routines

-0.201
(0.180)
0.125
(0.409)
1.00

(*) Statistically significant correlation (p <.05).

SPEARMAN'S

RHO (2-TAILED

SIGNIFICANCE)

INTERNAL

Proj.Milestones
Scanning
Learning
Man.Interaction

FOR TIIE EXTENT OF ADDRESSING

CONTROL ELEMENTS

Proj.
Milestones
Scanning

Learning

Man.
Interaction

Res.
Depl.

Innovative
Tech.

1.00

0.426*
0.003
1.00

0.230
0.116
0.316*
(0.029)
1.00

0.478*
(0.001)
0.588*
(0.00)
0.447*
0.001
1.00

0.386*
(0.007)
0.247
(0.091)
0.341 *
(0.018)
0.268
(0.065)
1.00

Res.Depl.
InnovativeTech.
Corp. Alig.

Scanning

Prod.
Monit.
Innovative
Routines

Corp. Alig.
Scanning

Prod.
Monit.

Innovative
Routines

-0.046
(0.758)
0.073
(0.624)
-0.164
(0.266)
0.186
(0.206)
0.047
(0.755)

0.241
(0.107)
0.263
(0.078)
0.140
(0.355)
0.253
(0.090)
0.437*
(0.002)

0.320*
(0.028)
0.275
(0.061)
0.518*
(0.000)
0.531 *

1.00

0.106

-0.050

0.00
0.277
(0.060)

0.487

(0.740)

1.00

0.149
(0.321)
1.00

(*) Statistically significant correlation (p <.05).
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SPEARMAN'S RHO (2-TAILED SIGNIFICANCE) FOR TILE LEVEL OF RELEVANCE OF
CONTROL OUTPUTS

Fin.
Targets
Tim.
Targets
Env.
Targets
Corp.
Align.
Org"
Cony
Org.
Adapt.
Tech.
Dev
Empl.
Dev.
Empl.
Satisf.
Cust.

Fin.
Targets

Tim.
Targets

Env.
Targets

Corp.
Alin.

Org.
Com.

Org.
Adapt.

Tech.
Dev

Empl.
Dev.

Empl.
Satisf.

Cust
Satisf.

Mark.
Posit.

1.00

0.442*

0.343*

0.042

0.062

0.114

0.066

0.088

0.018
0.583*
(0.00)
1.00

(0.777)
0.341 *
0.020
0.318'
(0.031)
1.00

(0.011)
0.085
(0.569)
0.309*
(0.036)
0.070
(0.646)
1.00

(0.673)
0.087
(0.554)
0.219
(0.138)
0.068
0.655
0.448*
(0.002)
1.00

(0.438)
0.304*
(0.036)
0.313*
(0.032)

-0.005

0.056

(0.002)
1.00

0.369"

(0.973)
0.111
(0.459)
0.209
(0.158)

-0.026
0.861
0.480'
(0.001)
0.221
(0.132)
1.00

-0.041
(0.786)
0.571'
(0.00)
0.199
(0.180)
0.427'
(0.003)
1.00

(0.658)
0.126
(0.398)
0.320*
(0.030)
0.170
(0.260)
0.520'
(0.00)
0.396'
(0.006)
0.413'
(0.004)
0.466'
(0.001)
1.00

0.564
0.178
0.243
0.333*
(0.026)
0.154
(0.320)
0.257
(0.092)
0.306'
(0.041)
0.301'
(0.044)
0.238
(0.116)
0.476*
(0.001)
1.00

(0.722)
0.066
(0.676)
0.076
0.630
0.205
(0.192)
-0.173
(0.273)
0.154
(0.326)
0.007
0.962
-0.259
(0.094)
-0.078
(0.624)
0.457'

Satisf.
Mark.

0.002
00

Posit.

(') Statistically significant correlation (p <.05).
SPEARMAN'S

RHO (2-TAILED

SIGNIFICANCE)

FOR THE EXTENT OF ADDRESSING

CONTROL OUTPUTS

Fin.
Targets
Tim.
Targets
Env.
Targets
Corp.
Align.
Org.
Com"
Org.
Adapt.
Tech.
Dev
Empl.
Dev.

Fin.
Targets

Tim.
Tar ets

Env.
Tar ets

Corp.
Align.

Org.
Com.

Org.
Adapt.

Tech.
Dev

Empl.
Dev.

Empl.
Satisf.

Cust.
Satisf.

Mark.
Posit.

1.00

0.359*
(0.012)
1.00

0.240
0.104
0.274

0.343*
0.020
0.352*

0.119
(0.420)
0.250

0.324
(0.026)
0.281

0.163
(0.274)
0.173

0.130
(0.390)
0.263

0.150
(0.492)
0.052

0.183
0.240

(0.062)
1.00

0.378*
(0.009)
0.324*

0.016
0.200
(0.183)
1.00

(0.026)
0.472*
0.001
0.092
(0.542)
1.00

(0.086)
0.222
0.133
0.021
0.887
0.489*
(0.00)
1.00

(0.055)
0.378*
(0.010)
0.084
0.578
0.462*
(0.001)
0.386*
(0.007)
1.00

(0.244)
0.201
(0.175)

(0.077)
0.275
(0.030)
0.150
(0.320)
0.419*
(0.004)
0.340*
0.021
0.322*
(0.029)
0.439*
(0.002)

(0.737)
0.333*
0.064
0.136
(0.378)
0.103
0.507
0.212
0.163
0.401
(0.007)
0.200
(0.189)

(0.600)
0.111
0.477
0.339
(0.028)
0.145
(0.358)
0.253
(0.102)
0.243
(0.122)
0.174
0.264

1.00

0.249

0.113

(0.103)

(0.478)

1.00

0.421
0.005

-0.151
(0.315)
0.489*
(0.00)
0.392*
(0.006)
0.382'
(0.009)
1.00

Empl.
Satisf.

Oust.
Satisf.
Mark.
Posit.

-0.082

1.00

(*) Statistically significant correlation (p <.05).
SPEARMAN'S

RHO (2-TAILED

STRATEGIC

SIGNIFICANCE)

PROJECT MANAGEMENT

Successful Completion

Successful
Completion
1.00

Financial Success
Success for Strategic Reasons

FOR TIIE DEGREE OF SUCCESS OF
IN GENERAL TERMS
Financial Success
0.482*
(0.00)
1.00

Success for
Strategic Reasons
0.428*
(0 002)
.
0.282*
0.047
1.00

(-) statisticallysignificantcorrelation(p <.05).
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VII
APPENDIX
Statistics, Histogram and Lilliefors Test for the
Standardised Residuals (Model IA)
Statistics
Standardized
N

Residual
45

Valid

0

Missing
Mean

4.10E-16

Std. Deviation

9885711
.
380
-.
354
.
414
-.
695
.

Skewness
Std. Error of Skewness
Kurtosis
Std. Error of Kurtosis

Standardized Residual
16
14
12
10
8

6

4
U

Std. Dev = 99
.
Mean = 0.00

N

2
d
LL

I

ýý

N= 45.00

C

-2.00

0.00

-1.00
-1.50

-. 50

2.00

1.00
50
.

1.50

Standardized Residual

Tests of Normality
Kolmo
Statistic
126
indardized Residual
.
a. Lilliefors Significance Correction

orov-Smirnov
df
Sig.
45
069
.

k
Statistic
946
.

df
45
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051
.

VIII
APPENDIX
Histogram and Lilliefors Test for the
40%
A.

Statistics,

IRR.

%l

Statistics
Standardized Residual
N

39

Valid

0

Missing
Mean

2.45E-16

Std. Deviation

9867544
.
341
-.
378
.
662
-.
741
.

Skewness
Std. Error of Skewness
Kurtosis
Std. Error of Kurtosis

Standardized

Residual

10,
8

6

4

C.)

2

Std. Dev = 99
.
Mean = 0.00

a)
a)

N=39.00

c
-2.00

0.00

-1.00
-1.50

Standardized

50
-.

2.00

1.00
1.50

50
.

Residual

Tests of Normality
k
Statistic
df
099
39
rndardized Residual
.
i. This is a lower bound of the true significance.

Sig.
200*
.

Statistic
951
.

df

15:
.

39

a. Lilliefors Significance Correction
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IX
APPENDIX
Statistics, Histogram and Lilliefors Test for the
Standardised Residuals (Model 2A)
Statistics
Standardized
N

Residual
50

Valid
Missing

0

Mean

5.24E-16

Std. Deviation

9793792
.
123
.
337
.
-1.115
662
.

Skewness
Std. Error of Skewness
Kurtosis
Std. Error of Kurtosis

Standardized Residual
10

8

6

4

U

c
a)
n
a)
LL

Std. Dev = 98
.
Mean = 0.00
N=50.00
-1.75

-1.25

-1.50

-. 75

-1.00

25
-.
-. 50

25
.
0.00

.
50
.

75

1.25
1.00

1.75

1.50

2.00

Standardized Residual
Tests of Normality
Kolmo gorov-Smirnov
Standardized Residual

Statistic
120
.

df

Sha iro-Wilk
Sig.

50

069
.

Statistic
946
.

Sig

df
50

a. Lilliefors Significance Correction
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.

04'
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XAPPENDIX
Statistics, Histogram and Lilliefors Test for the
Standardised Residuals (Model 2B)
Statistics
Standardized

Residual
Missing

0

Mean

-1.6E-16
9877296
.
056
.

Std. Deviation
Skewness

365
.

Std. Error of Skewness

774
-.

Kurtosis
Std. Error of Kurtosis

717
.

Standardized Residual
12

10

8

6

4

U
C2

Std. Dev = 99
.
Mean = 0.00

N

LL

N= 42.00

C
-2.00

0.00

-1.00
-1.50

50
-.

200

1.00
1.50

50

Standardized Residual
Tests of Normality
Kolmo orov-Smirnova
Statistic
df
Sig.
Standardized Residual

080
42
.
". This is a lower bound of the true significance.

200*
.

Statistic
963
.

Shapiro-Wilk
df
42

a. Lilliefors Significance Correction
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XI
APPENDIX
Statistics, Histogram and Lilliefors Test for the
Standardised Residuals (Model 3A)
Statistics
Standardized Residual
N

45

Valid
Missing

0

Mean

9.03E-16

Std. Deviation

9885711
.
213
.
354
.
861
-.
695
.

Skewness
Std. Error of Skewness
Kurtosis
Std. Error of Kurtosis

Standardized Residual
12

10

8

6

4

U
Q)

2

Std. Dev = 99
.
Mean = 0.00

0

N= 45.00

aa)
lL

-1.50

-1.00

-. 50

0.00

50
.

1.00

1.50

2.00

Standardized Residual
Tests of Normality
Kolmo orov-Smirnov
Statistic
df
Sig.
Standardized Residual
136
4-5
035
.
.
a. Lilliefors Significance Correction

T

Shapiro-Wilk
Statistic
955
.

df
45

Sig.
13!
.

Ap26

XII
APPENDIX
Statistics, Histogram and Lilliefors Test for the
Standardised Residuals (Model 3B)
Statistics
Standardized Residual
N

38

Valid
Missing

0

Mean

5.03E-16

Std. Deviation

9725975
.
169
.
383
.
969
-.
750
.

Skewness
Std. Error of Skewness
Kurtosis
Std. Error of Kurtosis

Standardized Residual
5

4

3

2
C1

Q
m
LC

t 25
50
-1

-1.00

50
-.

0.00

1.00

50
.

I

Std. Dev = 97
.
Mean = 0.00
N=38.00

1.75

1.50

Standardized Residual
Tests of Normality
Kolmo
Statistic
Standardized Residual

096

a
orov-Smirnov
df
Sig.
38

200'
.

Shapiro-Wilk
Statistic
961
.

df
38

Sig.
341
.

' This is a lower bound of the true significance.
a. Lilliefors Significance Correction
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APPENDIX
XIII
Statistics, Histogram and Lilliefors Test for the
Standardised
Residuals (Model 4A)
Statistics
Standardized Residual
N

Valid

45

Missing

0

Mean

-2.2E-15
9653073
.
056
.
354
.
757
-.
695
.

Std. Deviation
Skewness
Std. Error of Skewness
Kurtosis
Std. Error of Kurtosis

Standardized Residual
8

6

4

U
C

a)

Mean = 0.00

a-

(1)

tL

97

StdDev=

rJ=45.00

0
-2.00

-1.50

-1.75

-1.00

-1.25

0.00

50
-.

75
-.

25
-.

50
.
25
.

1.00
75
.

1.50

1.25

1.75

Standardized Residual

Tests of Normality
Kolmo orov-Smirnov
df
Statistic
Sig.
Standardized Residu
45
090
200*
.
.
*. This is a lower bound of the true significance.

Shapiro-Wilk
Statistic
961
.

df

Sig.
45

.M

a. Lilliefors Significance Correction
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P-

APPENDIX XIVStatistics, Histogram and Lilliefors Test for the
Standardised Residuals (Model 4B)
Statistics
Residual

Standardized
N

39

Valid
Missing

0

Mean

-4.5E-15
9733285
.
057
.
378
.
-1.064
741
.

Std. Deviation
Skewness
Std. Error of Skewness
Kurtosis
Std. Error of Kurtosis

Standardized Residual
8

6

4

U
C
0

Std. Dev = 97
.
Mean = 0.00

g
U-

"J = 39.00
A 25

75
-.

25
.

-.25

.

75

1.25

1.75

Standardized Residual

Tests of Normality

Statistic
Residual
indardized

110

df
39

Sig.
200'
.

Statistic
949
.

df
39

This is a lower bound of the true significance.
a Lilie-fors Significance Correction
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XV
APPENDIX
CONNECTION BETWEEN TECHNIQUES AND ELEMENTS INVOLVED IN
MANAGING
I ýRii:

I-

STRATEGIC

RF: ('ON1\IF: NDED'I'E('11\IQt'ES

Evaluation

Recommended

Success

Techniques

PROJECTS
SUCCESS

FOR EVALUATION

ELEMENTS

Comments

Element
Feasibility

Risk Analysis

Both practice and the reviewed literature suggested risk analysis.

Timescale

NPV,

Both practice

Scheduling.

payback

IRR, Sensitivity

as some respondents do not consider it a credible technique.

Analysis

Scheduling

and the reviewed

literature

NPV and

suggested

period. However, payback period is not recommended,

is borrowed from the current practice, as the reviewed

literature preliminarily

labelled it as a control technique.

IRR and

sensitivity analysis are nearly always suggested by practice, and
supported by the reviewed literature.

Durability

NPV, Sensitivity

Both practice and the reviewed literature suggested NPV and

Analysis, IRR

sensitivity

analysis.

IRR is nearly always suggested

by practice,

and supported by the reviewed literature. IRR is, therefore, also
recommended here.
Flexibility

Scenario
Analysis.

Both
Real

Options

practice

analysis.

and the reviewed

literature

Real Options and decision-tree

suggested

scenario

analysis are suggested

by the reviewed literature. However, the former is recommended,
as although a recently developed technique,

it is preferred to the

latter, as the former tackles flexibility and identifies more explicitly
the value of a project's embedded options.
Inter-

Optimisation

Both practice and the reviewed literature suggested

optimisation.

The techniques suggested by practice, however, are proposed by

dependency

a small number of respondents.

Corporate

NPV, Scenario

There is no superimposition of practice on the reviewed literature.

Alignment

Analysis,

Scenario analysis, although considered

a controversial

technique

Balanced

by

the

literature.

Scorecard

Contingency analysis is not recommended by this study, as it can

the

respondents,

stems

from

reviewed

be a variant of scenario analysis. NPV is recommended by this
study. It is considered a good current practice, despite not being
addressed in the reviewed literature. The Balanced Scorecard is
also recommended,

despite being a recently developed technique.

Although the Balanced Scorecard tackles corporate alignment, the
reviewed literature preliminarily labelled it as a control technique.
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TABLE I-

RECOMMENDED

TECHNIQUES

SU('('I, ati

FOR EVALUATION

(CONTD. )

Evaluation

Recommended

Success

Comments

Techniques

Element
Competency

Scenario

Both practice

Alignment

Analysis,

analysis.

Balanced

proposed

Scorecard

Scorecard is also recommended.
alignment,

and the

The techniques
by a small

suggested

number

the reviewed

literature

reviewed

suggested

by practice,

of respondents.

literature

scenario

however,
The

are

Balanced

Although it tackles competency
preliminarily

labelled

it as a

control technique.
Financial

Net Income, ROI

Capability

Both practice and the reviewed literature suggested net income.
ROI is nearly always suggested by practice, and supported by the
reviewed literature. ROI is, therefore, also recommended

here.

Financial

ROI,

Both practice and the reviewed literature suggested ROI and net

Leverage

Net Income

income. The techniques suggested by practice, however, are
proposed by a small number of respondents.

TABLE 2- TECHNIQUES
GREAT

Evaluation

FOR EVALUATION

ATTENTION

Element

BUT ARE NOT BELIEVED

Techniques

to Which Managers
Pa Great Attention

Mainly Used in

Practice

Time

NPV, IRR

Geological
Uncertainty
Financial Market
Uncertainty

Simulation, Sensitivity
Analysis, Risk Analysis
Sensitivity Analysis,
Scenario Analysis

Environmental
Uncertainty

Risk Analysis, Scenario
Analysis, Contingency
Anal sis
Sensitivity Analysis,
Scenario Analysis

Technological
Uncertainty
Economic Uncertainty

ELEMENTS

NPV, Net Income

To WI11CII MANAGERS
TO i: XI'LAIN

Techniques

PAY

SUCCESS

that Address

the Element

in

the Reviewed Literature
IRR, NPV, Leveraged NPV, Risk-Adjusted
NPV, Sensitivity Analysis, Cost-Benefit
Analysis, Decision-Tree Analysis, Risk
Analysis, Human Resource Accounting, Real
Options
--- -Decision-Tree Analysis, ---------Simulation,
Risk

Analysis, Real O tions
Risk-Adjusted NPV, Forecasting, Scenario
Analysis, Contingency Analysis, DecisionTree Analysis, Real Options
Scenario Analysis, Contingency Analysis,
Risk Analysis, Simulation
Forecasting, Scenario Analysis,
Contingency Analysis, Risk Analysis, Real
Options
Payback Period, IRR, NPV, Leveraged NPV,
Risk-Adjusted NPV, Sensitivity Analysis,
Cost-Benefit Analysis, Scenario Analysis,
Contingency Analysis, Decision-Tree
Analysis, Risk Analysis, Optimisation,
Human Resource Accounting, Real Options
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TABLE 2- TECHNIQUES
GREAT

ATTENTION

Evaluation Element
to Which Managers

FOR EVALUATION

MANA(: I?RS PAY

ELEMENTS TO WHICH

SU('('ESS

I) TO EXPLAIN

BUT ARE NOT BELIEVE

(('ONTI).

)

Techniques
Mainly Used in
Practice

Techniques that Address the Element in
the Reviewed Literature

NPV, IRR, Net Income, ROI

-------- Leveraged
--- -------NPV,
Payback
Period, IRR, NPV,
Risk-Adjusted NPV, Sensitivity Analysis,
Cost-Benefit Analysis, Scenario Analysis,

Pay Great Attention
Cash Flows

Contingency Analysis, Decision-Tree
Analysis, Risk Analysis, Optimisation,
Human Resource Accounting, Real Options
Cost-Benefit Analysis, Scenario Analysis,
Contingency Analysis, Simulation, Risk
Analysis

Financial Summary
Measures

Risk Analysis,
Analysis

Environmental Impact

Manpower Rationing, Net
Income, IRR, Forecasting,
Optimisation, Scenario

Organisational

Impact

Scenario

(')

Analysis, Capital Rationing
Sensitivity
Analysis,

Forecasting, Scenario Analysis,
Contingency Analysis, Risk Analysis, Real
Options

Scenario Analysis
('1 No technique suaaes ted by the reviewed literature.

TABLE 3- RECOMMENDED
MANAGERS

TECHNIQUES

PAY GREAT

FOR EVALUATION

ATTENTION,

ELEMENTS'I'O

BUT ARE NOT BEli

WHICH

EXPLAIN
VEI)
To
E;

SUCCESS
Evaluation

Element

to Which Managers

Recommended

Comments

Techniques

Pay Great Attention
Time

NPV, IRR

Both practice and the reviewed

literature

suggested

Both practice and the reviewed

literature

suggested

simulation and risk analysis.

Some respondents

NPV and IRR.
Geological

Risk Analysis

Uncertainty

considered risk analysis similar to simulation. Here,
the former is considered
latter technically

oriented.

financially

and the

oriented,

Simulation

is adequate

for

big scope projects. Sensitivity analysis should not be
recommended to tackle any source of uncertainty.
Financial Market

Scenario Analysis,

Both practice and the reviewed

Uncertainty

Forecasting,

scenario

Real Options

suggested
reviewed
by

the

analysis.

literature

Forecasting

in practice,

and

is

suggested
often

nearly

is suggested

by the

literature. Real Options are also suggested
reviewed

literature

and,

despite

being

a

recently developed technique, it is recommended.
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TABLE

3-

RECOMMENDED

MANAGERS

TECHNIQUES

PAY GREAT

E1,1?MEN'I'S TO W 111C11

FOR EVALUATION

ATTENTION,

VEI) TO 11APLAIN

BUT ARE NOT BELIE

SUCCESS (CONTD. )
Evaluation Element

Recommended

to Which Managers

Techniques

Comments

Pay Great Attention
Environmental

Risk Analysis, Scenario

Both

Uncertainty

Analysis

suggested

practice

the

and

risk analysis,

analysis

scenario

analysis. Contingency

contingency

literature

reviewed

and

analysis is not

as it can be a variant of scenario

recommended,
analysis.
Technological

Risk Analysis, Scenario

Both

Uncertainty

Analysis

suggested risk analysis and scenario analysis.

Economic Uncertainty

Scenario Analysis,

Both

Forecasting, Risk

suggested scenario analysis. Forecasting and risk

Analysis,

analysis are nearly often suggested in practice

Real Options

and by the reviewed literature. Real Options are

practice

the

and

practice

the

and

literature

reviewed

literature

reviewed

also suggested by the reviewed literature and
despite being a recently developed technique, it is
recommended.
Cash Flows

NPV, Net Income, IRR

Both

practice

the

and

literature

reviewed

suggested NPV. IRR is nearly often suggested in
practice,
income

by

and
is

also

the

recommended,

Net

literature.

reviewed

it

although

is

associated with profits rather than cash flows.
Financial Summary

NPV, IRR,

Both

Measures

Net Income, ROI

suggested
also

practice

the

and

literature

reviewed

NPV and IRR. Net income and ROI are

recommended,

they

although

are

in fact

accounting summary measures.
Environmental Impact

Organisational Impact

Risk Analysis, Scenario

Both

Analysis

suggested scenario analysis and risk analysis.

Balanced Scorecard

The reviewed literature did not suggest any

practice

the

and

reviewed

literature

technique to tackle organisational impact. The
Balanced
labelled

Scorecard,
as

appropriate

control

although

technique,

for this purpose.

is

preliminarily
theoretically

Manpower

rationing

is proposed by a small number of respondents.

TABLE 4- TECHNIQUES

ATTENTION

LITTLE

Siic

i:ss

Techniques that Address the Element in
Literature

the Reviewed

Practice

Pay

MANA(CF: RS PAY

TO EXPLAIN

AND ARE NOT BELIEVED

Mainly Used Techniques in

Evaluation Element to
Which Managers

ELEMENTS TO WHICH

FOR EVALUATION

Little Attention
Scenario Analysis,
Analysis, Risk Analysis

Political Uncertainty

Sensitivity Analysis,
Scenario Analysis

Forecasting,
Contingency

Competition

Scenario Analysis,

Scenario Analysis, Contingency

Contingency
Analysis
Risk Analysis, Contingency
Analysis
Forecasting, Payback Period,
IRR, NPV, Risk-Adjusted
NPV, Scenario Analysis,

Analysis, Game Theo
Forecasting, Scenario Analysis,
Analysis, Risk Analysis
Contingency
Cost-Benefit Analysis, Scenario Analysis,
Contingency Analysis, Simulation, Risk
Analysis

Net Income, Forecasting

Game Theory

Social Uncertainty
Political Impact

Market Share

Cost-Benefit Analysis, Scenario Analysis,
Contingency Analysis, Simulation, Risk

(*)

Social Impact

Analysis
(*) No technique suggested by the respondents.

TABLE

5-

RECOMMENDED

MANAGERS

rrECIINIQUES

PAY LITTLE

ELEMENTS

FOR EVALUATION

ATTENTION

AND ARE NOT BELIEVED

TO WHICH
TO EXPLAIN

SUCCESS
Evaluation Element to
Which Managers Pay
Little Attention
Political Uncertainty

Comments

Recommended
Techniques
Scenario Analysis

Both practice and the reviewed literature suggested

scenario analysis.
Competition

Scenario Analysis

Both practice and the reviewed literature suggested
scenario

analysis

Contingency

and

contingency

analysis.

analysis is not recommended,

as it can

be a variant of scenario analysis. The techniques
suggested by practice, however, are proposed by a
small number of respondents.
Social Uncertainty

Scenario Analysis

Both practice and the reviewed literature suggested

and Risk Analysis

contingency analysis and risk analysis. Contingency
analysis is not recommended,
of

scenario

analysis.

as it can be a variant

Scenario

is

analysis

recommended instead.
Political Impact

Scenario Analysis

Both practice and the reviewed literature suggested
scenario

analysis.

The techniques

suggested

by

practice, however, are proposed by a small number

of respondents.
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TABLE

5-

TECHNIQUES

RECOMMENDED

MANAGERS

SUCCESS (CONTD.
Evaluation Element to
Which Managers Pay
Little Attention

)

Comments

Recommended
Techniques
There

Scenario Analysis

Market Share

I", \PI, AIN

ANI) ARE NOT BELIEVEI)'1'O

ATTENTION

PAY LITTLE

To W IIICII

ELEMEN'T'S

FOR EVALUATION

is no superimposition

reviewed literature.

In order to fit with the previous

elements,

evaluation

on the

of practice

scenario

is

analysis

recommended.
Social Impact

Scenario Analysis

Respondents did not suggest any technique to

and Risk Analysis

address
suggested

Scenario

impact.

social

is

literature and complied

by the reviewed

with the recommendation

analysis

analysis

of scenario

tackling political impact and scenario

for

analysis and

risk analysis for social uncertainty.

TABLE

6-

RECOMMENDED

FOR CONTROL

TECHNIQUES

SUCCESS

ELEMENTS

Comments

Control Success
Element

Recommended
Techniques

Managerial

Balanced

Interaction

Scorecard,

Both practice and the reviewed literature suggested the
Balanced Scorecard. Scheduling is also recommended. It is

Scheduling

considered
addressed

good

a

current

practice,

in the reviewed literature.

Intellectual

as it is an extremely

recommended,

despite

not

being

Capital is not

recent technique.

The

techniques suggested by practice, however, are proposed by a
small number of respondents.
Resource

Scheduling

Deployment

Both

and

practice

scheduling.

Scheduling,

the

reviewed

however,

literature

is proposed

suggested
by a small

number of respondents.
Learning

Scheduling,

Respondents did not suggest any technique to address

Financial

learning. However, the reviewed literature suggested a realm

Performance

of techniques.

Monitoring,

techniques,

EVA, Balanced

monitoring, EVA and the Balanced Scorecard.

Scorecard

This study recommends

namely

scheduling,

some of these

financial

performance

TABLE 6- RECOMMENDED

SUCCESS IE,I, E,NII; N'1'S

TECHNIQUES FOR CONTROL
(CONTD. )

Control
Success
Element

Comments

Recommended
Techniques

is no superimposition

on the

Innovative

Balanced

There

Routines

Scorecard,

literature.

Risk Analysis

reviewed literature, and is preferred to the Intellectual

Scorecard

Balanced

The

by

the

Capital,

Risk analysis is

Although it tackles innovative routines, the

also recommended.
literature

labelled

preliminarily

The techniques

technique.

reviewed

is suggested

recent technique.

as the latter is an extremely

reviewed

of practice

suggested

it as an evaluation
however,

by practice,

are proposed by only a small number of respondents.
Project

Scheduling

Milestones

Both

reviewed

is suggested

Forecasting

scheduling.

Scanning

the

and

practice

to

comparing

respondents

literature

suggested

by a small number

and

scheduling,

is

of

not

recommended.
Product

No

Neither the respondents, nor the reviewed literature suggested

Monitoring

recommendation

any technique to tackle product monitoring.

Innovative

Intellectual

Technologies

Capital,

There is no superimposition of practice on the reviewed
literature. Intellectual Capital is suggested by the reviewed

Sensitivity

literature. However, it is recommended with reservation, as it is

Analysis

an extremely

literature

preliminarily

The techniques

technique.

analysis

is also

Although It tackles innovative technologies,

recommended.
reviewed

Sensitivity

recent technique.

labelled

suggested

the

it as an evaluation

by practice,

however,

are proposed by a small number of respondents.
any technique

for

IRR, Sensitivity

The reviewed

Scanning

Analysis,

tackling

Scenario

analysis

Analysis,

evaluation techniques, suggested by practice and considered
appropriate techniques to tackle political scanning. The

Forecasting

literature

did not suggest

Political

political scanning.

and

IRR, sensitivity

forecasting

are

analysis,

preliminarily

scenario

labelled

as

techniques suggested by practice, however, are proposed by a
small number of respondents.
Economic

Sensitivity

The reviewed literature did not suggest any technique for

Scanning

Analysis,

tackling

Scenario

analysis and forecasting are suggested by practice and

Analysis,

considered

Forecasting

scanning,

economic

scanning.

appropriate
as

they

are

Sensitivity

techniques
to

tackle

to

analysis,

tackle

political

scenario

economic

scanning.

The

techniques suggested by practice, however, are proposed by a

small number of respondents.
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TABLE 6- RECOMMENDED

FOR CONTROI.

TECHNIQUES

SUCCESS I', LENIEN'I'S

(CONTD. )

Control
Success
Element

Recommended
Techniques

Comments

nor the reviewed literature suggested

Market

No

Neither the respondents,

Scanning

recommendation

any technique to tackle market scanning.

Organisational

Balanced

There

Communication

Scorecard

literature.

is no superimposition

reviewed

The

Balanced

literature.

on the reviewed

of practice

Scorecard

is suggested

The techniques

by

the

by practice,

suggested

however, are proposed by a small number of respondents.

Organisational

Balanced

Respondents did not suggest any technique to address

Adaptability

Scorecard

organisational
suggested

adaptability.

by the reviewed

The

Balanced

literature,

Scorecard

and is preferred

is

to the

Intellectual Capital, as the latter is an extremely recent
technique.
Employee

Intellectual

Respondents did not suggest any technique to address

Development

Capital

employee
the

Intellectual

development.

reviewed

literature,

and

Capital

is suggested

recommended

with

by

some

reservation.
Employee

No

The reviewed literature did not suggest any technique to tackle

Satisfaction

recommendation

employee satisfaction. The techniques suggested by practice
are proposed by a small number of respondents.

TABLE

7

-TECHNIQUES

FOR CONTROL

(; REA'L' ATTENTION

Control Element to
Which Managers Pay
Great Attention
Constraints
_Budgetary
Financial Market

Scanning
Corporate Alignment
Scanning
Environmental
Scanning
Financial Targets
Timescale Tar ets
Environmental Targets

ELEMENTS

RUT ARE NOT BELIEVED

Techniques Mainly Used in
Practice
Scheduling,

Capital Rationing

Forecasting, Financial
Performance Monitoring,
Sensitivity Anal ysis
Capital Rationing, Scheduling,
NPV, IRR, Balanced Scorecard,
Optimisation
Risk Analysis, Scenario Analysis,
Cost-Benefit Analysis, Sensitivity
Analysis, Simulation
Forecasting, Financial
Performance
Monitoring,
NPV
Schedulin
Forecasting
,
Cost-Benefit Analysis, Sensitivity
Analysis

TO W111('ll

MANAGERS

TO EXPLAIN

Si

'('i

PAY

ss

Techniques that Address the
Element in the Reviewed Literature
Capital

Rationing,

Scheduling

Financial Performance Monitoring

Capital Rationing, Manpower
Rationing, Financial Performance
Monitoring
(')

Financial _Performance Monitoring,
EVA, Balanced Scorecard
Scheduling
Balanced Scorecard
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TABLE 7- TECHNIQUES
GREAT

ATTENTION

Control Element to
Which Managers Pay

FOR CONTROL

MANACF. RS PAY

ELEMENTS TO WHICH

BUT ARE NOT BELIEVED

TO EXPLAIN

Techniques Mainly Used in
Practice

SUCCESS

(CONTD.

)

Techniques
that Address the
Element in the Reviewed Literature

Great Attention
Capital Rationing, Manpower
Rationing, Financial Performance
Monitoring,
Balanced Scorecard
Intellectual Capital

IRR, ROI, NPV, Risk-Adjusted NPV,
Scheduling, Financial
Performance Monitoring
Decision-Tree Analysis, Simulation

Corporate Alignment

Technological
Development
(*) No technique suggested by the reviewed literature.

TABLE

8-

RECOMMENDED

MANAGERS

TECHNIQUES

PAY GREAT

ATTENTION,

FOR CONTROL

ELEMENTS

BUT ARE NOT BELIEVED

'FO WHICH
TO EXPLAIN

SUCCESS
Control Element to
Which Managers Pay
Great Attention
Budgetary Constraints

Comments

Recommended
Techniques
Capital Rationing,

Both

Scheduling

suggested capital rationing and scheduling.

Financial Market

Financial Performance

Both

Scanning

Monitoring, Forecasting,

suggested

Sensitivity Analysis, Real

Forecasting,

Options

are also recommended.

practice

practice

financial
literature

the

and

the

and

financial

literature

reviewed

literature

reviewed

performance

monitoring.

sensitivity analysis and real options

market

Although

scanning,

they tackle

the

labelled

preliminarily

reviewed
them

as

evaluation techniques.

Corporate Alignment

Capital Rationing,

Both

Scanning

Financial Performance

suggested

Monitoring

suggested by practice, however, are proposed

practice

and

capital

the

reviewed

rationing.

The

literature
techniques

by a small number of respondents. Manpower
rationing and financial performance monitoring
are

suggested

by

the

reviewed

literature.

Manpower rationing is, however, adequate for
big scope projects.
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TABLE 8- RECOMMENDED
MANAGERS

PAY GREAT

TECHNIQUES
ATTENTION,

WHICH

ELEMENT TO
S

FOR CONTROL

I'O EXPLAIN

BUT ARE NOT KELIEVEI)

SUCCESS (CONTD. )
Control Element to
Which Managers Pay
Great Attention

Comments

Recommended
Techniques

Environmental

Risk Analysis, Scenario

The

Scanning

Analysis

technique

literature

reviewed

Risk

for tackling

analysis

did not suggest

environmental

and

scenario

They

recommended.

uncertainty,

by practice,

but the

labelled them as
The

techniques

however,

are proposed

techniques.

suggested

are

environmental

reviewed literature preliminarily
evaluation

scanning.

analysis

tackle

/ environmental

scanning

any

by a small number of respondents.

Financial Targets

literature

Financial Performance

Both

Monitoring, Forecasting,

suggested

EVA,

Forecasting

Balanced Scorecard

tackles financial targets, the reviewed

the

and

practice

financial

reviewed

performance

monitoring.

is also recommended.

labelled

preliminarily

it

as

Although

an

it

literature
evaluation

EVA and the Balanced Scorecard are

technique.

by

suggested
Respondents,

the

literature.

reviewed
in small

although

number,

also

suggested the latter.

Timescale Targets

Scheduling

Both

suggested

the

and

practice

reviewed

Forecasting

scheduling.

is suggested

by a small number of respondents
scheduling,

and

literature

comparing

therefore

it

is

to
not

recommended.

Environmental Targets

Balanced Scorecard,

There is no superimposition

Sensitivity Analysis

reviewed
suggested
analysis

literature.

The Balanced

on the

Scorecard

by the reviewed literature.

recommended,
other elements.

Cost-Benefit

is

Sensitivity

is nearly often applied in practice

also recommended.

practice,

of practice

and

analysis is not

as it is not widely used to tackle
The techniques

however,

are

proposed

suggested

by

by a small

number of respondents.
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TECHNIQUES

TABLE 8- RECOMMENDED
MANAGERS

PAY GREAT

ATTENTION,

TO NVIIICll

FOR CON'TROI, ELEMENTS

TO EXPLAIN

BUT ARE NOT BI? LIEVEU

SUCCESS (CONTD. )
Comments

Recommended
Techniques

Control Element to
Which Managers Pay
Great Attention
Corporate Alignment

Financial

Both practice and the reviewed literature suggested

Performance

financial performance

Monitoring,

manpower

rationing

Capital Rationing,

suggested

by the reviewed

Balanced Scorecard

rationing is, however, adequate for big scope
projects. IRR is a current practice, is not

monitoring.

Capital rationing,

and Balanced

Scorecard

literature.

are

Manpower

recommended, but it does not necessarily drive to
the

of

shareholders'

wealth.

The

suggested

by practice,

however,

are

maximisation

techniques

proposed by a small number of respondents.
Technological

Intellectual Capital,

There is no superimposition of practice on the

Development

Risk Analysis

reviewed literature. Intellectual Capital is suggested
by

the

reviewed

literature.

However,
Simulation

with reservation.

recommended

it

is

(or risk

analysis) is suggested by practice. Although it
tackles technological development, the reviewed
literature

preliminarily

Decision-tree

technique.

practice

it as an evaluation

elements.

The

proposed

are

is

analysis

as it is not widely

recommended,
other

labelled

techniques
by

a

not

used to tackle
by

suggested

small

number

of

respondents.

TABLE

9

-TECHNIQUES

LITTLE

FOR CONTROL

ATTENTION

Control Element to
Which Managers Pay

ELEMENTS

TO WHICH

AND ARE NOT BELIEVED

Mainly Used Techniques in
Practice

MANAGERS

TO EXPLAIN

PAY

Sll('('ESS

Techniques that Address the Element in
the Reviewed Literature

Little Attention

Customer Satisfaction

Balanced Scorecard

Market Position
(*) No technique suggested by the respondents.

Balanced Scorecard
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TABLE 10

-

RECOMMENDED

MANAGERS

PAY LITTLE

TECHNIQUES
ATTENTION

FOR CONTROL

1':LEMEN'1'S TO W1111'li

ANI) ARE NOT BELIEVEI)'I'O

FXI

LAIN

SUCCESS
Control Element to Which
Managers Pay Little
Attention
Customer Satisfaction

Comments

Recommended
Techniques
Balanced

Respondents

Scorecard

tackle

did

not suggest

customer

satisfaction.

any

technique

The

to

Balanced

Scorecard is suggested by the reviewed literature.
Market Position

Balanced

Respondents

Scorecard

tackle

did not suggest

customer

satisfaction.

any

technique

The

to

Balanced

Scorecard is suggested by the reviewed literature.
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