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Preface

When Graham Ritchie and | were project managers at Bechtel, Graham started writing
a book on project management and invited me to be his co-author. Before Graham left
to take up the post of director of the MSc in project management at Cranfield School
of Management, we developed a large amount of material, probably sixty percent of
the book. The reason this book has never been completed is that, after my sixteen
years as a consultant lecturer at Cranfield, | realised that the material needed rewriting
completely. Since my first book' only covered aspects of purchasing, it would probably
take at least another two or three volumes to do justice to the whole subject of project
management.

During Graham’s short time at Cranfield, before he died suddenly of a brain tumour,
he turned much of the material into lecture notes in support of the MSc programme.
Naturally, when I took over from Graham, | continued to use them during my ten years as
the MSc course director. Section A of Part one, Project Characteristics, Advantages and
Phases has been revised and is included at the start of Part | of this book. One feature of
our book was that each chapter would end with a check list covering the chapter topic.
Accordingly, the check lists were also complied into a handout for the MSc students,
and this forms the core of Part IV, Project Execution. This document was so useful for
many of the graduates that, years later, they would write to me asking for another copy
because theirs was worn out.

The popularity of the project execution check lists, and their practical application by
the MSc graduates in the work environment, has been the reason for developing the
original lists and taking the check list concept further.

The inclusion of the Specialist Topics is intended to extend the lists to cover subjects
needed for projects of a significant size and complexity. Whereas, the Skills Check Lists
have been included to cover the needs of individuals, in all circumstances, regardless of
the size of the project.

1 The Project Manager’s Guide to Purchasing, Contracting for Goods and Services by Garth Ward. Gower
2008.
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Introduction

When | joined the projects department of Shell Mex and BP, | was given a manual titled
‘Policy Guide.” Naturally on the first project | was responsible for, | followed the policy
religiously. Nevertheless, | was called into my boss’s office and rapped over the knuckles
and told: “For heaven’s sake use your imagination - it's only a guide.” Sometime later,
on a major project, | had the vehicle maintenance facilities for road tankers redesigned.
However, this had consequences for all the other similar projects that were being
carried out at the same time. Not surprisingly | was called into the boss’s office again,
who banged the table and stated firmly “That’s the policy!” | have always thought that
this was brilliant. The skill of project management is deciding when to follow policy
and when to do things differently. Consequently, this book is a policy guide. It may be
good policy to follow the theoretical reasoning that is included, but the checklists will
provide a guide to a practical approach.

This book is designed to help project managers achieve success. Its purpose is, to
make project management ‘boring.”! The thesis is that if your project is exciting, then it
is in trouble. The book should help experienced project managers as well as those with
less experience. Nevertheless, | shall never forget the one occasion (and the only one!)
during my career as a practicing project manager when, to my surprise, | found that
I had nothing to do. So, | decided to read the company project management manual.
| was taken aback when | discovered something | had not thought about and which
deserved investigation. | heaved a sigh of relief at my good luck, when the actions | took
as a result prevented a project debacle. | trust that this book will provide the reader
with some similar luck. Yet, there is no such thing as luck in project management. Luck
comes from preparation and planning.

This is a guide to a broad spectrum of basic principles. Nevertheless, project managers
also need to be conversant with today’s rapidly changing technologies, particularly the
information technologies. However, it is a failure to understand and conform to the basic
principles that still cause projects to have problems. The knowledge required of a project
manager is more than they can possibly know or know how to deliver on their own, and
in any case we all make mistakes. Consequently, a checklist provides a system whereby
the project manager can be confident that a valid process is being followed. This then
enables them to be innovative in their approach to the project with the development of
plans or resolution of problems.

1 I have borrowed this concept from my friend and colleague Stephen Carver.

Effective Project Management: Guidance and Checklists for Engineering and Construction,
First Edition. Garth G.F. Ward.
© 2018 John Wiley & Sons Ltd. Published 2018 by John Wiley & Sons Ltd.



2| Effective Project Management

| am aware that some people have difficulty with checklists. When the original
loose-leaf paper organizers were all the rage, there was a sense of having somehow
failed if you were not a dedicated user. Consequently, the book format has been chosen
to provide people resistant to lists with many areas where the issues have expanded
explanations. | am one of those who do not find using lists a natural process. On too
many occasions, | would ask Gwyneth, my wife, to fax me some document to a remote
part of the country because | had forgotten to take it with me. As a consequence, my
son Guy has consistently given me a hard time, and rightly so, for not using a checklist
when travelling on an assignment.

Apart from the early sections of Part | and Part Il, which are of a more conventional
book nature, the remaining structure is a pick-and-mix checklist format to enable the
reader to select aflexible approach to those elements that they need. The first sections in
Part | deal with some basic characteristics of projects and project management because
the better these characteristics are understood, the more effective the management
process will be. However, it is difficult to separate projects and project management.
For example: the scope is very much part of a project, but it is a project management
function to define the scope. One could say it is an objective of project management to
complete the scope. Nevertheless, | have tried to separate them.

The book is intended to be highly practical and is based on experience. ‘Experience is
a truer guide than the words of others.”” However, to be truly effective, a project man-
ager needs to be aware of the theory behind the issues concerned. Knowledge of the
theory makes the subject interesting by observing how the theory works in practice. It
also enables the reader to modify the advice given to suit different circumstances. Fur-
ther, one can never be sure of people’s level of expertise or what they know. For these
reasons, brief elements of theory are included in the initial paragraphs of the various
sections. It is designed to be as generic as possible and does not promulgate any par-
ticular method of working. Additionally, it must be remembered that the principles of
project management are the same for all projects.

Rather than just produce a list of what activities need to be performed, the book
also offers some advice on how tasks should be carried out. The challenge has been to
cover all the essential elements needed by a project manager, in as concise a manner
as possible, without compromising the issues under examination.

I hope that the reader can be like one of my MSc students who made sure that, regard-
less of how he felt or what he knew, he took away at least one grain of sand from every
session, lecture, or assignment. He validated his knowledge, acquired a technique, or
borrowed an experience. The result was that at the end of the course, he had a big pile
of sand, and | would like to think that as a direct result, he went on to lead one of the
major contractors.

The book is written primarily from the perspective of the project manager of the
organization performing the work - the contractor. The term client is used to define
the organization requesting the work. Accordingly, | have tried not to forget that a
contractor performs the client role for their subcontractors and suppliers. In the text,
substitute ‘management approval’ for ‘client approval,’ for different contract situations.

There is no set format to the individual sections. Each section varies according to
the requirements of the topic. A few issues may appear in more than one list due

2 Thoughts on Art and Life by Leonardo Da Vinci.
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to the structure of the lists. Some are more process-oriented, whereas others are
more subject-focused. For example, ‘obtain a project cost code’ is part of the project
launch process, but it is also part of the subject of project control. This emphasizes the
importance of the issues concerned and ensures that they do not get overlooked.
Where the same issue is discussed in a different context, a cross reference is provided.

Everything is described in a manual format on the basis that any computerised elec-
tronic system will still need to replicate a manual process. This book does not address
the software that is available in the marketplace.

For completeness | have included a list of abbreviations in use within the project
management world. Nevertheless, | trust that the terms | have used are self-evident in
their own context. | have avoided academic debate over the meaning of terms,® and
where | have used terms that are different from a norm, | have explained my reasons.
For example, the Association for Project Management (APM) has specific definitions
for projects, programmes, and portfolios, some of which one might wish to express
differently. | could, for example, explain the term programme in two ways: firstly, to
describe large projects such as the Olympics, Crossrail, or the space shuttle programme;
and secondly, describing a smaller portfolio of miscellaneous business projects in an
organization or an equipment maintenance programme. However, these explanations
might not conform to the specifics of the APM definitions. Nevertheless, the important
thing is that, in summary, the APM states ‘the concept of projects, programmes and
portfolios should be thought of as just points on a gradual scale of managing effort to
deliver objectives.” Good, it is still project management!

3 See the Association of Project Management ‘Body of Knowledge’ for a Glossary of Terms.
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Section A Project Characteristics and Phases’

Projects can be anything: a capital facility, an information system, a piece of research, a
company merger, an organizational change, launching a product, or decommissioning
a facility, and so on. They can range from capital intensive technological and infrastruc-
ture investments to labour-intensive health care. All projects types need a description,
a scope, and the associated specifications for the quality required, and they cannot be
realized without a team of people to develop them. The fundamental characteristic
of all projects is that they create and cause change. As such, they come up against
resistance. Consequently, leadership is needed in the form of a project manager, and a
project management process is required to control them. (See Section B.)

There is a hierarchy to projects determined by their size, complexity, and the inherent
risks (see Figure 1.A.1). At the lowest hierarchical level are the routines, tasks that are
so common and so well developed in a function that methods of working have ironed
out all the difficulties. Next in the hierarchy are those frequently occurring packages
of work - small projects that are very similar and can be developed without too much
specialized management and theoretically do not present any significant risks. There are
lots of them in an organization and they can be performed without any real difficulty.
These are called the runners.

Figure l.A.1
Programme
Project
\/ Sub-projects

\ /

\
Work/Packages
Tasks/Activities

At the next level of the hierarchy are larger projects that the organization performs
reasonably regularly; they are very similar or replicate previous projects. Naturally, they
are called repeaters. The development of repeaters has become more specialized, less
routine, and more individually project-focused. As a consequence they have a higher
risk of failure. They need someone experienced in project management because the
real risk with them is that people assume they are repeats. The reality is that they have
differences that, if ignored, could cause project failure. Then come the projects that

1 This section is based on Graham Ritchie’s first Cranfield lecture note ‘Project Management Characteristics
and Advantages’ and a second note ‘Project Phases'.
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are infrequent and more unusual, they become strangers to an organizations normal
method of working. They are large projects and are high risk projects as far as the
organization is concerned. As a consequence, they need someone to manage them,
who is skilled and experienced in project management. Finally, the mega project,
the first of a kind, the once-in-a-career opportunity are the aliens, consisting of a
programme of large projects. (Part Il addresses programme management).

‘Every project begins on paper as an ideal, as a vision of perfection and quickly
becomes mired in the confusion of budget, size and opposition of NIMBY’s'2 Conse-
quently, the best way to start a project is to carry out a feasibility study that results in
a clear brief and statement of the requirements (see Part Ill). Nevertheless, there are
features that are common to all projects regardless of size.

1 Characteristics

1.1 Unique Non-repetitive

A primary characteristic of projects: a product, a development, a task, or a deliverable is
that they are unique and are non-repetitive.

1.2 Phases

Secondly, because projects start with a unique idea or concept, they go through a series
of growth phases in order to achieve an outcome.

1.3 Risk

Projects are risky due to the very uniqueness of their nature. The risks are then com-
pounded by the changes that can occur during the project’s development. The severity,
impact and consequences of the risks incurred are related to the hierarchical position
of the project, as described above.

1.4 Business Objectives

Projects come into being because they will provide benefits to an owner and a return
on their investment; they have a purpose. The business requirements of a project
become the owner’s objectives. They then get translated into specific objectives for the
management of the project (see Section B).

1.5 Liable to Changes

Projects almost invariably change in scope, often by very large factors, due to changing
business requirements and market conditions.

It is typically necessary to reduce the costs involved in order to make the project
financially viable and to make the business case acceptable. This will usually mean reduc-
ing the scope or specification of the project - see Figure |.A.2. Everyone creating a project
has big ideas, but when the budget can’t get any bigger, the ideas have to get smaller.

2 Slightly adapted (project for ‘House’), introduction to House of the Year programme 2016 by Kevin
McCloud, TV Channel More 4.
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Cost
Scope Negotiation Appetite for
Definition for Funds Increased Scope
Concept/ Feasibility Execution Time
Figure LA.2
1.5.1

Clients may have limited funds and reduce the budget, but they do not reduce their
ambition. In reality, there is no such being as a client who does not make changes. Thus,
once the project is approved and has got the go-ahead, there is a natural tendency
to want to put back all the features that were removed. These changes are then likely
to cause failure of the business objectives. Sometimes it can be almost impossible to
match the requirements with the money that has been allocated to a project. This often
occurs in the public sector. The correct approach is to deliver the essentials and, if there
is anything left in the budget, add the ‘nice to haves’ when the essentials have been
completed.

2 Phases

2.1

The development of a project is modelled by a series of phases or stages. Sometimes
the phases they go through are carried out sequentially, but more often they overlap
significantly. There are three basic project stages:

Thinking — (Planning) — Doing

2.1.1

The conceptual, creative, thinking phase is a natural process; people enjoy it. The same is
true of doing. People like to design, make, and construct — doing is also a natural process.
This is not true of planning. Planning is not a natural process. It is imposed on a project’s
development by the management process. The trouble is that people’s natural desire is
to jump straight from the thinking stage to the doing stage. If this occurs, project disaster
is guaranteed. It is not a flaw in the characteristics of projects; it is a failure in a project’s
management.
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2.1.2

For more complex situations, these basic phases are broken down into more detail.
Between each phase, there is an opportunity to assess the viability of the project and
decide if one wishes to proceed to the next phase. The objective of breaking the project
into phases is to enable one to plan and control the work at the appropriate level of
detail.

2.2 Phase Details

The following Figure 1.LA.3 is a basic model of a typical project, showing the state
of development for each phase of the project. These phases are typical for technolog-
ical projects such as the process and power industries?, but it is also intended to be
generic:

a. Concept: a company, government, or some other body determines that there is a
requirement for a new facility, plant, or product.

b. Feasibility: the concept is examined in detail to see whether it is a realistic, viable
business proposition. This selection and definition phase is one of value creation.

¢. Planning: if it is viable, an execution plan is developed.

d. Basic design: before major funds are committed, the basis of design is carefully
agreed.

e. Design: once the basic ‘recipe’ is firm, detailed drawings for each element or
component are produced.

f. Procurement: all the necessary services, materials, and equipment are purchased.

g. Construction or production: the facility or product is assembled from the materials
and equipment, using the drawings already prepared.

h. Commissioning or setting to work: the plant or product is thoroughly tested to ensure
that it satisfies the requirements of the project.

Conceptual
Study Feasibility
Study
—_— Execution )
Basic Plan Project
idea & Outline ——— | Execution &
approx. scope Firm Commissioning
cost order of scope Operation
magnitude approved Control of e
efstlmatz budget & scope
of cost schedule cost
schedule schedule
specified quality
quality resources
resource
plan
Figurel.LA.3

3 The RIBA Plan of Work 2013 comprises eight stages 0-7, detailing tasks and outputs required.
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CONCEPT PLANNING IMPLEMENTATION OPERATION
—_—>

PROPOSAL PHASES EXECUTION PHASES

Think/ldea Definition Design Development Dol/Action/Application Start Up

Replace
Producti Dispose
1 lideal|Concetuall || Feasibility Project Detailed ||, il '°t ﬁct!"” Dismantle
Study Study Planning Design rocurement|| Installation ||| pe-commission
Construction|
>
Basic Commission
Desian Set To Work
¢ Start Up

2 Identif Assess Define Execute Operate

Y Select P
Strategy||Prepare Concept Developed Technical Ho &

3 ) ; ; ) } Construction ||Close In Use
Define || & Brief Design Design Design Out
Idea([Conceptual 4 Product . . .

4 7 6 Study 5 Prototype Planning 3 Production Trials 2 Testing 1 Launch

Feasibility Design & 00n
Study Development Sale
Conceptual Feasibility Int.
5 |ldea Study Study Regs || Spec Design Code Test Implement
6 lidea Conceptual Feasibility Project Design, Make Build Operate
Study Study Planning & Buy & Start & Measure
Pre- Feasibility . .

7 |ldea Feasibility Study Policy Development Implementation

8 Co;ct::g;ual Assessment Development Manufacture In Service

Figure .LA.4

2.2.1

Figure ILA.4 shows the different terminology and phase definitions used in different
business environments:

Line 1 is a generic model for technological industries — process and power.
Line 2 is the owner/client perspective of line 1.

Line 3 is an architect-driven building project.

Line 4 represents product development.
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Line 5 represents information technology.

Line 6 represents manaufacturing.

Line 7 represents The Civil Service ‘Policy’ project life cycle.

Line 8 represents the Ministry of Defence smart acquisition process.

2.3 Purchasing and Contracting Phases

There are three positions in the development of the phases where the owner may
contract with someone else to perform the work in subsequent phases:

a. At the end of the conceptual study and start of the feasibility study
b. Prior to the development of the basic design and planning stage
c. Prior to the execution phases of the project

The purchasing options available to the owner mean that the stages in Figures 1.B.3
or I.B.4 involved in the contracting process have to be integrated into phases shown in
Figure .LA.4.

3 Project Patterns

There are important patterns that depend on the phases of the project and give a clearer
understanding of the way a project develops.

' CONCEPT
Conceptual PLANNING
Study
Feasibility
Study
Planning +
Basic
Design

EXECUTION

7

Figure l.LA.5

\4

3.1 Cost Impact of Decisions

During the feasibility study, alternative types of projects are being examined, and by
the time the final study is accepted by management, the cost of the work is known to
within a reasonable margin. Assuming the basic concept does not change, it is extremely
difficult and often impossible to make more than a 15 per cent saving. In other words,
85 per cent of the cost impact has been determined during the front end phases (See
Figure L.A.5).

11



12

Effective Project Management

' CONCEPT
Conceptual PLANNING
Study
Feasibility
Study
Planning +
Basic
Design
/
EXECUTION
//
Figure l.LA.6

3.2 Commitments

The financial commitment in the early stages of the job is very small compared with
the costs once production work commences. It is much cheaper to totally change the
approach to the project during the feasibility study phase when all that is involved is
a new report than to make a change later when major equipment has been bought
and work has started on site. This illustrates why it is important to have the best brains
available during the early phases of the project (See Figure I.A.6).

4 Reasons for Projects

There are five reasons for doing projects:

Return on investment — only known after the facility is operating.

Achieving strategic objectives - both the public and private sectors.

Complying with legislation — safety, environmental, financial, and so on.

Political and social reasons or critical needs — question their validity.

‘Ego/Vanity’ projects — particularly dubious internal projects wanted by a senior
manager. If you can spot them, avoid them.

®mon T

5 Project Needs

Projects cannot accomplish anything on their own. To survive they have needs that must
be met. Namely:

a. They need clear objectives and complete definition.*

4 Software and business change projects need clarity of what is to be achieved, not necessarily their
definition.
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b. They need reliable finance.

¢. They need political stability and certainty.

d. They need the shortest execution programme.

e. They need competent, capable, and experienced project managers.
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Section B Project Management Characteristics

At one stage during my time at Cranfield, | thought that it would be a good idea to
research the definition of project management. | decided it would not be a difficult task
since books on the subject would either provide a definition in their introduction or in
chapter 1. Consequently, | looked up all the project management books in the Cranfield
library and, to my amazement, they were all different!

For a brief time, as chairman of the Association of Project Management (APM)
education and training group, | was involved in the development of the original APM
body of knowledge, an excellent document that defines what the various subjects
are that a project manager needs to know.> Theirs was another definition. On a quick
glance at the U.S. Project Management Institute, | discovered that they define how
project management subjects should be performed, with yet another definition. Too
many definitions are complex (trying to cover every aspect of project management)
and mix up projects and project management. This was when | decided that | needed
to provide a definitive definition and, consequently, modified something that | came
across in the paperwork in my office.®

Project Management is the multidisciplinary process of achieving a satisfactory end
result.

The ‘multidisciplinary’ part (people working together as a team), creates complex
relationships and a matrix organizational structure. It is what distinguishes project
management from the individual functional disciplines. It is a work process. It is not a
bunch of tools and techniques. The finite end result is the project, is always unique, and
can be anything. Finally, successful project management does not have to produce the
best; it just has to create something that is good enough, namely, satisfactory and on
time and to budget. The purpose of this book is to help project managers achieve the
necessary satisfactory end results.

Project management turns bright ideas into reality and is the means to achieving the
end result and not the end in itself. Commitment to the project management concept is
vital for the success of the project. Making things up as you go along is a route to financial
disaster. Project management is the essential discipline that turns senior management’s
concepts, visions, goals, and strategies into practice. In June 2000 a survey in Fortune
magazine showed that the single commonest reason for the failure of chief executives
was their failure to implement their plans.

The challenge for the project manager is to manage complexity, ambiguity, uncer-
tainty (risk), and urgency. In order to achieve success, a major effort must be mounted
by all involved parties in the front-end planning of the work. Unless studies are carried
out thoroughly and unless the planning is comprehensive and competent and unless

5 The CIOB has a Code of Practice for Project Management for Construction and Development, setting out
everything that a multi-institute task force, with representatives from RICS, RIBA, ICE, APM, and CIC, has
determined should be performed on a project. Published by Wiley-Blackwell, 2014. ISBN: 978-1-118-37808-3.
6 | have adopted a ‘back to basics approach’ rather than getting into detailed definitions which are covered
by various ISO Standards, e.g.: ISO 21500:2012 Guidance on Project Management. There are similar standards
for programme management and portfolio management.
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the organization conforms to the standard requirements of the project management
process, it is extremely unlikely that the project will be a success.

Language is the first barrier that deserves mention in the project management
business. The project world uses the same words but applies them quite differently
(see Section A, paragraph 2.2.1; Figure I.A.4). For example, | use project launch for the
start of a project since the term start up is used in the process industries for the stage
when their facility is set to work. However, in the product development business, product
launch is at the end of the project when the product is being introduced into the mar-
ketplace. Similarly, | used implementation for the stage when the bulk of the work was
carried out, but the information technology world uses implementation for the setting
to work stage. Consequently, execution has been used for the carrying-out/doing
stage. | avoid the use of the word development since it tends to bridge the last
stage at which the project can be abandoned. (See paragraph 3.2.1 in this part and
Figure I.B.5).

The second barrier in the project business is a cultural barrier. This cultural barrier is
not just that between the French and the English, but it is between the various project
management industries, where there is a reluctance to borrow good methods from each
other. There is also a barrier between companies in the same business environment.
One company will be design-dominated, another project management-focused, and
another will be experienced in pharmaceuticals or in offshore work. Then there will be
the companies that are the favourites of a particular client. If that lot is not bad enough,
there is the cultural barrier within companies - the different mindset between the front
end creative people and the practical back-end applicators. It is now recognised that
project management is an attitude of mind, and this is what makes it more of an art
than a science.

There is a potential third barrier that requires skilled project management. In the
project management process, there are interfaces where conflict can occur quite
naturally, namely, between:

Client and contractor

The main functional departments of design engineering, procurement, and
construction

The individual design groups

The line functions and the task force

There are two components to achieving the successful end result. Firstly, the hard
subjects, the ‘hardware’ of project management:

a. Strategy, contract and organizational
b. Financial analysis
. Planning and scheduling
. Control techniques
. The four techniques that are the science of, and special to, project management:
i. Product and work breakdown structures (P&WBS) should, on the whole, always be
done manually as a team process.

o QN
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ii. Critical path method using network analysis. The simple time analysis can often be
done equally well manually, owing to the intricacies of the multitude of software
packages. However, once the network is over a certain size it is safer to use a
computer owing to people’s ability to add. However, a computer will always
be needed for serious project management if the real benefits of iii) are to be
achieved.

iii. Resource analysis and allocation. Each type of resource (people, materials, money
and so on) requires a different ‘calendar’ (working hours, shift patterns, shipping
times, holidays and so on). Consequently, a computer is required for the complex
analysis involved.

iv. Progress measurement using earned value and ‘S’ curves. This is the sophisticated
part of project management and is avoided by many people. Further, owing to
the effort required to implement the process it can often be compromised by
simplification. (See Part V Section L).

Secondly, the soft skills, the ‘software’ of project management:

Teambuilding
Leadership
Communication skills
Presentation skills
Motivation
Influencing
Negotiating

Q -~ N T o

These elements have all been borrowed from the toolbox of general management.
As we can see, there is a conflict. Is project management an art or a science? The skill
of the project manager is to decide where to put the emphasis — onto the hardware or
the software — and how to integrate the two. | have absolutely no doubt that the more
one isinvolved in project management, the more one is surprised at the power of these
soft skills. Without the software, the hardware will achieve little. However, without the
foundations of some of the hardware of project management, the efforts of the software
is dissipated, and failure will result.

The clever part of project management is that, as well as modelling the project (the
phases), it uses models of the various processes. This enables the project manager
to evaluate different options before having to commit to specific actions with their
associated costs.

1 Models

1.1

The overall project management process is broken down into the discrete project
management fundamentals and modelled, using whatever management tool is
appropriate.
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Process

Model

Defining the scope and scope
of work

Identifying the risks

Fitness for purpose

Risk and responsibility allocation
Forecast of costs

Effect of changing variables
Time value of money

Execution plan

Timing of activities

Product & work breakdown
structures (P&WBS)

Risk breakdown structure (RBS)
Specifications

Agreement or brief

Estimating

Risk and sensitivity analysis
Net present value (NPV)
Critical path network

Bar charts

Project team Organization structure (OBS)
Leadership The project manager
1.2

As well as these individual models, there is an overall project management model

(see Figure 1.B.1)":

Obijectives

————
"How"

|
|
|
|
|
|
: Schedule
| AN v 4
: v_ v
| Budget " "
______ > Responsibility | I $g¥ "HWhen 8;1
matrix : ow muc
L > PMWBS |- ————————— | Resources
RBS Wh"?/ch tif" [ :
! f ) ati +|P - —- PROJECT
* |:":| |:‘|:| AEE PLANS
: |
Pl | x
S| [x X Reports
Pl [+ -
+ S
P X v
Scope "Who does what" "Where"

Risk

Figure I.B.1

7 The original version of this model was given the title ‘The Project Model,’ by Stone & Webster. | have
developed it further and correctly described it as ‘The Project Management Model'.
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1.2.1

As can be seen, the model is composed primarily of the hardware techniques; all of the
software being in the organization breakdown structure, with the communication links
shown by the dotted lines.

1.3

In the model the Brief, or contract, defines the requirements and objectives of the
project in terms of cost, time, and quality and determines which aspect will dominate
the decision process.

1.4

The What, the scope of work, is defined by means of the product and work breakdown
structures in order to identify manageable packages of work.

1.5

The What if identifies the risks using a risk breakdown structure developed using the
product and work breakdown structures.

1.6

Who will lead the project, and who will form the team? The organization breakdown
structure, is achieved by matching the requirements of the project and the abilities of
the individuals.

1.7

Who does what transfers ownership and responsibility to the team (for example: full
time - X, part time - P, support function - S) and communicates this through the
responsibility matrix.

1.8

How the work should be performed is created through a team consensus for the
execution plan and the relationship between the work elements.

1.9

When & how much is determined by the control documents that will provide the data
(schedule, budget, and resources) from which trends and deviations from the plan can
be identified and reported.

2 Characteristics

The project management process has certain characteristics, which differ from
conventional management systems and brings with it certain advantages.
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2.1 Project Management Objectives

The project management process takes the owner’s or client’s business objectives and
translates them into specific objectives (Figure I.B.2) for managing the project (scope):

e By a specified time

o Within a specified budget

o Tomeeta specified standard of performance, which mustinclude safety, other aspects
being quality, value, and benefits

Figure 1.B.2 Adequate
[0}
o
C
£
Q =
S S <
Sy s *
& o &
O >
<
7
Ve
Economical Reasonable

Since the prime objective is to complete the scope safely within the constraints of cost,
time, and quality, some people put safety and scope at the centre of the triangle.

The natural instinct of owners is to ask for the lowest cost, the client project manager
wants the shortest schedule, and the users want the highest quality.

All three of these extremes are not possible all together. The client should be asked to
put an ‘X’ within the objectives triangle to show where the balance is. Do not accept an
X" in the centre.

An insufficient budget or running out of money or missing schedule targets means
that the scope of the project is compromised or cut. This results in a project that fails to
achieve its objectives, and the consequence is dissatisfied users.

2.2 One Leader with Responsibility and Authority

A seminal requirement for any endeavour is that there is one person in charge; a single
point of contact. Thus, senior management delegates the responsibility for managing
the project to a project manager. The project manager is responsible for client relations
and represents the client within their organization, and represents their organization to
the client, as well.

In spite of this, in many organizations, senior management often says: “But we will
make the decisions.” In these circumstances, you have to ask who is managing the
project: you the project manager or senior management. Consequently, you need to
manage upwards - “May we have a decision by day x? Otherwise it will cause a delay to
the project.”
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2.3 Multidisciplinary Teamwork

The primary characteristic that distinguishes project management from ‘ordinary’
management is that it is multidisciplinary. The difficulty is how to get these different
disciplines to work together as a team. If it is achieved, there are two significant
results:

a. Teamwork.
The personnel on the project are more motivated and communication is greatly
improved.

b. Synergy.
The use of people with different skills, expertise, and experience to solve complex
problems results in greater efficiency and innovation than ordinary groups could
achieve.

2.4 Matrix Organization
Because of the temporary nature of projects, a matrix organization is necessary to:

a. Reassign personnel
b. Carry out long-term personnel planning
¢. Audit the quality of the work

Organizations vary from the functionally organized with a project coordinator
(a weak matrix) to the task force with a project manager (a strong matrix). See Section D,
subsection 2.

2.5 Control

Project management achieves control of a project by ensuring that meticulous attention
is paid to every aspect of the job.

3 Key Management Decisions and Phases

There are a number of key management decisions relative to the project phases.

3.1

Firstly, the owner may need to purchase additional expertise or resources at different
stages (the phase breaks between feasibility, planning, and execution - Figure .A.3) to
perform portions of the work, as mentioned in Section A paragraph 2.3.

3.1.1
The first purchasing/contracting option is to negotiate with a contractor. This will have
the minimun impact on the project duration (See Figure 1.B.3).

3.1.2
The second purchasing/contracting option is to invite competitive tenders for the
performance of the work.
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Figure 1.B.4

3.1.3

The client may wish to retain complete control over the work by approving the
deliverable outputs from each of the stages in Figure 1.B.4. Consequently, an owner
approval stage must be scheduled at the end of each stage. This option will significantly

extend the project duration.
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3.14

The owner/client may use the same contractor for every phase/stage or, alternatively,
may use one contractor for the basic design and planning phase and then be tempted
to invite competitive tenders for the execution phases. It is crucial for the contractor
to maintain good relationships if they are to survive the transition from one phase to
the next.

3.2

Project management (as well as deciding the contracting strategy in the early phases),
must satisfy the criteria to move from one phase to the next phase, namely:

a. Is the project still appropriate to the company business plan?
b. Is the financial model still viable?
c. Will the project work technically?

3.2.1

The first two sets of vertical lines in Figure I.B.5 indicate where there is a natural break
between the phases and an opportunity to stop the project. At the third set of vertical
lines, the break is less natural, and the project can drift into the execution stage without
proper evaluation. If the project cannot pass these ‘decision gates’ the project should
be killed off. This is one of the most important decisions a project manager has to make
and one of the most difficult to implement.

CONCEPT PLANNING EXECUTION OPERATION
—
Conceptual
Study
Feasibility
Study Production
Project Detailed Installation
Planning Design || Procurement || Construction
Basic [Commissioning|
Design
Detailed
Design
Procurement
& Fabrication
Production
Installation
Construction

Figure I.B.5
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3.2.2
Product development introduces more and more formal senior management gate
reviews before the start of each numbered phase shown in Figure |.A 4.

3.2.3

For a client or sponsor, the gate review process starts at the identification of a
business opportunity, and the most important gate is the one before any contracting
arrangements are implemented. The last gate is a review of the project’s success and
the lessons learnt.

33

Thirdly, at the end of the planning phase, project management must decide how quickly
to move into the execution phases and how much overlap of the phases there should be.

3.3.1

Starting the next phase before the previous phase is complete, fast tracking, means that
rework will be required. The client may perceive this as contractor inefficiency, and yet
the client is the person to benefit from an earlier completion date.

3.4

The last key decision is when to start construction. Just because the programme says
one should be starting does not mean that one should start if you are not ready.

3.4.1
Some simple rules of thumb:#

a. Construction can’t start until engineering has reached 30 per cent.

b. Construction can't achieve more than 30 per cent if engineering has not reached 90
per cent.

c. Between 10 per cent and 90 per cent complete construction can achieve 1 per cent
progress per week. Less than this means that something is wrong. More than this
means the key people in the project’s management are deluding themselves. Ask
what special plan or short cuts are being implemented, for example, pre-ordering
of long lead items, extended working, using dedicated shipping, and so on.

3.4.2

Once construction begins, the construction people start demanding information, often
in a different order to that which the home office is working. This must be controlled.
Construction must be reminded of how they said they were going to work when their
representative was involved in the design process (see Part IV, Section Q Installation and
Construction, paragraph 1.3). Otherwise chaos will result.

8 Vernon T Evenson, Project Manager.
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4 Project Management Patterns

4.1 Number of people involved

Projects have a definite start date before which the staff level is zero. The project
manager has to find the resources required to get the project going. Consequently,
projects start slowly. Conveniently, the number of people involved in the early phases,
that is the study and planning phases, is very small compared with those required
during the execution phases, see Figure 1.B.6.

Once construction or production starts, the number of people rises very rapidly.
The personnel build up to a peak and then fall back to end again at zero at project
completion.

' CONCEPT
Conceptual PLANNING
Study
Feasibility
Study
Planning +
Basic
Design
/
EXECUTION
/ \
Figure 1.B.6

4.2 Increase in costs for one week’s delay or cost of accelerating project by
one week

If the project is delayed for any reason, the cost of a delay during the early phases
is relatively less expensive because fewer people are involved and few, if any, commit-
ments have been made. If the job is delayed when the workforce is at its peak and a
major part of the investment has been committed, the cost of a week’s delay is very high,
see Figure I.B.7. Thus, if a major design error is found, which involves rework, the cost
impact can be serious. This highlights the importance of good design quality assurance.



