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Preface

In recent years interest in engineering management has been growing at a
significant rate. This trend is clearly evidenced by the increase in published
literature and the university programs on the subject. For example, in 1950
there was only one graduate level program in engineering management in the
United States, but this number grew to six, sixteen and seventy in 1960, 1970
and 1980, respectively. In addition, today there are at least three professional
journals which are specifically concerned with the discipline of enginering
management.

A very high percentage of engineers move into supervisory positions be-
tween 3 and 7 years after their graduation which requires a considerable
knowledge of management. So far to the author’s knowledge only a few books
have been written on the subject in the recent years. In addition, all of these
books emphasize on the general management rather than on technical aspects
of engineering management.

On the subject of general management, a vast number of textbooks are
already available in the market. Therefore, an engineer requiring the knowl-
edge of general management concepts can easily filter through these books
which are written by some of the outstanding experts of management. Never-
theless, an engineer and others performing his or her job in the age of high
technology not only have to have a knowledge of general management con-
cepts but a vast knowledge of technical management concepts as well. These
concepts are virtually unknown in the general management textbooks.

Basically, this book is based on author’s course notes used to teach a large
number of senior engineering undergraduate and graduate students over the
past years. Most of the graduate students were senior practicing engineers
from Department of National Defense, Chalk River Nuclear Laboratories and
various other industrial organizations. Thus the material contained in this
book was modified at various occasions after receiving the feedback informa-
tion from both undergraduates and practicing engineers. Therefore, the em-
phasis of this book is on the technical aspect of the management. This is the
area where most of the supervisory engineers are concerned with in their day
to day operations.

For the first time to the author’s knowledge this book is written to integrate
the diverse areas of the technical and general management into a single
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volume. Topics of the book are of day to day interest to engineers and others,
and are treated in such a manner that no prior knowledge is needed to negoti-
ate contents.

The book is divided into twenty chapters.

Chapter 1 briefly discusses the various aspects of management such as
history, management definition, functions of management, managerial goals
and skills, management by objectives (MBO), levels of management, charac-
teristic of management, useful information on engineering management and
need for engineering management. Organizing is the subject of Chapter 2.
Thus, this chapter probes into the organizational aspects of the management.
The topics covered are the useful guidelines for planning an organization,
design of an organizational structure, fundamental relationships in organiza-
tional structures, span of control, delegation, centralization and decentraliza-
tion of organizations, methods of organization and functions of an engineering
department.

Chapter 3 concentrates on human element in engineering management.
Thus it discusses the needs of an engineer, routes open to an engineer for man-
agerial positions, transition from engineer to a managerial position, activities
and qualities of a manager, hints to relieve tensions, motivating engineering
manpower, staff meetings, the committees and displacing managers.

Creativity is the theme of Chapter 4. This chapter covers the selective fac-
tors in creativity, creative problem solving steps, ways to develop creativity,
characteristics of creative engineers and managers, climate for creativity, at-
tributes of a manager of creative people, barriers to creative thinking; genera-
tion, presentation and evaluation of new ideas; ways to kill ideas and tech-
niques for creativity.

Chapter 5 is concerned with manpower planning and control. Four mathe-
matical models which will directly or indirectly aid in making useful man-
power planning and control decisions are presented. A list of selected refer-
ences is presented at the end of the chapter.

Chapter 6 considers the important topic of selecting engineering projects.
The areas such as project selection factors, procedures for engineering project
selection, feasibility analysis and project selection models are covered.

Chapter 7 studies the various aspects of project management. The topics
discussed in this chapter are the need for project management, characteristics
of a project management procedure, responsibilities of a project organization,
actions to stimulate project success, the project manager, critical path sched-
uling techniques and advantages and disadvantages of the critical path method.

Management of technical proposals and specifications is the theme of Chap-
ter 8. The chapter describes the types of technical proposals, upper manage-
ment considerations in the development of a proposal, a procedure to prepare
effective engineering proposals, format of a proposal, customer relations in
proposal preparation, engineering specification classifications, hints for
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writing specifications, specification layout, military specification documents,
and advantages and disadvantages of engineering specifications.

Chapter 9 explores the vital topic of management of engineering contracts.
The topics such as essential provisions of a contract, contract documents,
classifications of contracts, selecting a contractor for a project, types of
tender, determining the progress of a contract, contract negotiation procedure,
attributes of a negotiator, bids and formulas for determining escalation in
price are briefly described.

Chapter 10 consists of techniques to make engineering management deci-
sions. These techniques are the optimization approaches, business operation
analysis, forecasting models, discounted cash flow analysis, depreciation
methods, decision trees and fault trees. The chapter contains 22 examples with
their solutions.

Mathematical models for engineering management decision making
are covered in Chapter 11. Thus various mathematical models for large plant
investment, general investment and equipment repair facility are pre-
sented.

Another important topic which usually interests every engineer is product
developing and costing. This is described in Chapter 12. The chapter is
divided into two parts, i.e., product developing and product costing. Under
the product developing the topics such as reasons for developing new prod-
ucts, tasks to manage the development of new products, product manager and
causes of product failures are discussed. The product costing aspect of the
chapter covers topics such as reasons for product costing, system cost estima-
tion procedure, life cycle costing, cost-effectiveness analysis, new product
pricing and maintenance cost formulas.

Chapters 13 and 14 are concerned with management of engineering design
and engineering drawings, respectively. Both these topics are explored in a
fair depth.

Value engineering and configuration management are briefly explored in
Chapter 15. Both topics are discussed separately in the chapter.

Chapter 16 studies the management and product assurance sciences. This
chapter covers basics of reliability, quality control, system safety and main-
tainability management.

Engineering maintenance management is covered in Chapter 17. The
chapter summarizes procedures and models to manage the maintenance
function.

Marketing is the theme of Chapter 18. Various important aspects of
marketing along with several mathematical models are presented.

Chapter 19 is concerned with product warranties and liabilities. Important
aspects of these two topics are explained.

Chapter 20 describes the topic of work study. The chapter briefly covers
both the managerial and technical aspects of the work study topic.
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The book is intended for the following people:

(i) Senior undergraduate and graduate students of industrial engineering
and engineering management, respectively
(ii) Practicing engineers, managers and others
(iii) Senior undergraduate and graduate students of engineering and general
management

Some of the chapters of the book may be of interest more to one group of
people than another. Therefore the instructor has to use his or her judgement
to select chapters of the book for the teaching purposes by taking into consid-
eration the background of the students, their interest, outline of the course and
so on. Each chapter consists of lists of exercises and source references. In all
the chapters of the book, whenever a new concept is introduced usually the
source reference is given. In addition, throughout the book whenever a mathe-
matical concept is introduced, it is usually supported by example(s) along with
their solutions. The book contains about 70 examples.

I would like to thank my friends, former students and leading professionals
who, through discussions, have influenced my thoughts on various areas of
this text. I would also like to thank Dr. S. N. Rayapati for preparing diagrams
for this book. I wish to express my thanks to my family, relatives and friends
for their interest and constant encouragement. In particular, I am grateful to
my relatives Dr. R. S. Grewal, Mr. J. S. Grewal and Mrs. Raj Grewal for their
encouragement at the moment of need. And last but not least, I thank my wife,
Rosy, for her patience and tolerance as well as for typing the entire manu-
script.

B. S. DHILLON
Ottawa, Ontario
May 1987
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