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Preface

Project management is a highly professional branch of
management which is used in all areas of industry, commerce
and government. It involves the application of many specialist
concepts and techniques, but all too often people working
on projects receive little or no education or training in project
management. As a result, the same mistakes are made over
and over again, and projects cost more, and take longer, than
necessary.

This book aims to bridge the gap between introductory
books on project management, planning and control, and
advanced professional practice. There are light-years of
difference between, say, a training in simple critical path
analysis adequate to plan and control a small project, and
the training and experience required to handle the problems
encountered in the management, planning and control of the
typical manufacturing or construction project. Thus, this
book is intended to be:-

— a professional level guide to the management, planning
and control for engineers, accountants, managers,
architects, chartered surveyors and others involved in
project work.

— an advanced text-book for senior undergraduates and
post-graduate students taking the courses in project and
construction management which have been, or are being,
introduced in many universities, business schools and
colleges.

Over the last ten years, our knowledge and experience of
project management, planning and control have increased



considerably, and methods have been developed to overcome
many of the problems encountered. This book describes how
these modern concepts and techniques can save time and
money. It draws on many years’ experience of project
management, planning and control, developments on North
Sea Oil related projects and the US aerospace/weapons
industries, experience with modern computer-based
information systems, and organisation and human behaviour
theories.

The book begins by describing the different forms of
organisation structure used in project work, and enlarges on
the ‘matrix’ form for single and multicompany project
organisations.

The next three chapters deal with how to organise the
planning process. They discuss who should do the planning,
the rele of the planner in ‘real-time’ planning, and the
common misapplications of planning techniques, and describe
the characteristic evolutionary life cycle of project planning,
the various stages and levels of planning.

This part of the book also looks at the importance of
manpower planning, critically reviews and compares the basic
planning techniques and outlines the difficulties involved in
applying these techniques to the larger project. It outlines the
requirements of modern project computing systems and
planning packages and describes how these systems can be
used in conjunction with such techniques as milestone
charting and S charts. The use of planning library modules,
multi-project planning and control, and the Line of Balance
technique are all explored in detail.

Chapters 5 to 10 contain a thorough treatment of
estimating, budgeting and cost control. They outline the
modern approach to project control, involving an integrated
project management information system based on the use of
the work breakdown structure, the work package concept,
and forward-looking performance analysis integrating schedule
and cost control.

The final chapter examines the all-important problems of
human relations in the context of project management,
including the basis for the ‘authority’ of the project manager,
methods of coping with ‘we-they’ attitudes and conflict, and
how to develop teamwork.
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1 Introduction

A project can be defined as a non-routine, non-repetitive,
one-off undertaking, normally with discrete time, financial
and technical performance goals. Since the late 1950s the
terms project engineer, project co-ordinator, programme or
project manager have become common and are signs of the
increasing use of projects in all areas of industry, commerce
and government.

Organisations using projects are, knowingly or unknowingly,
involved in a relatively new concept of management, namely,
project management. The management of projects is very
different from the normal management of operations, and
involves specialised forms of organisation and methods of
planning and control. Training and experience in general
management, or even in consfruction management, are not
sufficient for effective project management, which has grown
to become a separate, highly sophisticated area of management.
The definition of the project management concept as a
specialist area of management came about initially in the US
Aerospace Weapons Research and Development Industries.
The Manhattan Project during World War II was an early
example, but it was not until the 1950s that project
management began to crystallise into its present form. The
problems of taking an aircraft, or weapons system from early
research through technical development, design and
manufacture are fraught with complexity, uncertainties and
difficulties. This is particularly so when working on the
frontiers of technology. Planning and cost control in these
kinds of projects are very difficult, and different organisation
structures, authority and responsibility patterns, and specialist



techniques are necessary. Other important users of the
project management concept, from its earliest days, are the
oil and chemical industries, with the engineering contractors
involved in these industries. The management of engineering,
design and construction projects in these process industries
involves many of the same difficulties as in aerospace weapons
projects.

These two industries are today probably the most
professional in the application of the project management
concept, and make widespread use of the most sophisticated
techniques. Professional project managers in the large oil and
chemical design and construction contractors are employed
on an international, worldwide basis.

Large civil engineering contractors have also implicitly
employed the project manager concept in contract
management for centuries. However, in the past their projects
tended to be not as complex as the aerospace/weapons and
oil/chemical industry projects, and specialised organisation
structures, planning and control techniques were not explicitly
recognised or used. Today this has changed, and project
management concepts and techniques are in common use in
the civil engineering industry.

The project concept is also used in high technology research
and development, in the engineering and manufacturing
industries for new product development and manufacture,
and in the design and construction of new plant and
equipment. Building a new steel plant, manufacturing a
boiler for a power station, adding a plant extension, developing
and beginning the manufacture of a new product, designing,
manufacturing and installing a heating and ventilation system
are all projects, with similar problems and require similar
management and techniques.

The design and introduction of computer systems, and the
development and introduction of new suites of computer
program also uses the project management concept. Thus
the computing industry and the computing function within
companies, both employ project management.

Outside the engineering field we find that the concept of
product management in marketing is very similar to that of
project management; the organisational forms, managerial



problems, planning and control techniques are almost
identical. Similarly, the introduction of new products, the
feasibility study for a company take-over, and the improvement
of industrial relations in a company can all be treated as
projects, and can benefit from the use of the project
management concepts and techniques.

Many firms who have traditionally not been involved in
project work are being forced to adopt project management
concepts. This is partly because of the benefits obtained, but
principally because customers, particularly foreign customers,
are insisting on one firm taking overall responsibility for all
the work involved in manufacturing, supplying and, or,
constructing large and complex orders or contracts.

Therefore, projects, and as a consequence (explicitly or
implicitly) project management, are being increasingly used
in all areas of engineering, construction, manufacturing,
research and development. These projects have similar
management needs and problems, and thus the concepts and
techniques of project management transcend industry barriers
and all areas of engineering.

Projects and project management are used in some form or
other, on many small scale ventures with good results, but it
is on large scale applications that good project management is
a really significant factor. The problems of man-management,
financial management, planning and control, where many
firms are involved, with long time spans, large uncertainties
and very large sums of money, can lead to inefficiency, delays
in completion and wasted money, unless effective project
management is used.

Why project management?

The principal reason for the development of the project
management concept, organisation, and specialised, often
highly sophisticated techniques, is that the traditional forms
of organisation structure and management techniques do not
handle project type work effectively. There is a need for
different forms of organisation, specialised information
systems, managers skilled in the techniques of project planning,



financial management, control and the particular human
problem arising in project work, because of the special
characteristics of projects and the problems caused by them.

Projects are essentially temporary activities for those
concerned, with typical lives of from six months to five years.
Management, organisation and information systems have to
be established anew for each project, and there can also be
only a very limited learning curve for those involved. Perhaps
a manager may only pass through each phase of a project
once, every year to five years. In addition, decision making in
project work tends not to be repetitive and bad decisions at
any stage in a project affect a project throughout its life, and
it is not generally possible to recover from early deficiencies
in project management.

Normally, projects involve several departments of a
company working together and in the majority of cases more
than one company is involved in work on one project. Often
these departments, or companies are working on several
projects at the same time, each at different stages in the
project life cycle. Project work is therefore necessarily
complex with respect to interdependencies between the
departments and companies involved. This involves, explicitly,
a complex organisation, including people from many different
professions, backgrounds, trades, departments and companies.
Additionally, these relationships and interdependencies are
dynamic and never static. Typically at the start of a project,
work emphasis may be in research and development; it then
changes to engineering design, to purchasing and procurement,
to manufacturing and, or construction, to testing and
commissioning, and finally to operation. No one functional
department or company is the most important over the whole
life of the project and thus no individual functional manager
can assume the leading management role for the complete
project.

Because projects are unique one-off undertakings, there
are problems in defining work, organisation, allocating
responsibility, budgeting, planning, control, communication
and co-ordination. Many projects have suffered difficulties
because of a lack of clear definition of organisation structure,
which in turn compounds these problems. Great emphasis



must be given in project work to the planning and control
activities, and many projects have suffered delays and over-
expenditure because of inadequate planning and control
systems. Special project orientated information systems are
also required for effective project communication, co-
ordination and control, and these systems are different from,
and generally have to be separate from, the information
systems in the normal traditional management organisation.
There are also particular difficulties involved in achieving
effective communication and co-ordination with several
different organisations involved in a project, and as projects
get largerand more complex, communication and co-ordination
become more and more difficult, and yet more vital to the
success of project work.

Usually, project work involves large capital expenditures,
and the financial management and control of projects is thus
extremely important, to minimise the overall cost of the
project.

Finally, the temporary, complex and often loose nature of
the relationships and authority patterns involved in project
work, combined with the number of different departments
and companies involved in any one project, whose objectives
and management styles may differ, leads to human behaviour
problems and a tendency for conflict between groups and
individuals. Thus the traditional management theory and
organisational structures have to be modified in project
management,

Traditional management theory and project management

The traditional model of an organisational structure is based
upon three organisational concepts, which are all violated
in the management of projects, namely

1. The functional division of management.

2. The hierarchical concept of superior — subordinate
relationships.

3. A number of so-called principles of management.

The conventional form of company organisation divides the



