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Project Management for Engineering,
Business and Technology

There is an ever-growing need for better project management within the disciplines of
engineering, business, and technology and this new edition is a direct response to that need.
By emphasizing practical applications, this book targets the ultimate purpose of project
management: to unify and integrate the interests, resources, and work efforts of many stake-
holders to accomplish the overall project goal.

The book encompasses the essential background material required, from philosophy to
methodology, before presenting concepts and techniques for practical application on topics
including:

® Project initiation and proposals
® Scope and task definition

¢ Scheduling

¢ Budgeting

e Risk analysis

The new edition has been updated to provide closer alignment with PMBOK terms and defini-
tions for more ease of use alongside PMI qualifications and covers the latest developments in
project management methodologies.

Supplemented by brand new case studies from engineering and technology projects, as well
as improved instructor support materials, this text is an ideal resource and reference for anyone
studying or practicing project management within business or engineering environments.

John M. Nicholas is Professor of Operations and Project Management and former Associate
Dean of the Graduate School of Business at Loyola University, Chicago, USA. He is an active
teacher, writer, and researcher in project management and manufacturing management, con-
ducting executive seminars and consults on project management and process improvement.
He has authored numerous academic and technical publications and led or worked on projects
for companies such as Lockheed-Martin Corporation, Bank America, and Argonne National
Laboratory.

Herman Steyn is Professor at the Graduate School of Technology Management, University of
Pretoria, South Africa where he specializes in project management, initiating currently the only
master’s program in Project Management on the African continent that is accredited by the PMI
(USA). He has been involved in project management in industry since 1975 and has managed
a variety of engineering projects (system, product, and process development) in the minerals,
defence, and nuclear industries. He has also managed product portfolios.
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PREFACE

When people see something impressive—a bridge arching high over a canyon, a space
probe touching down on a distant planet, a curlicue ramp on a freeway, a motion pic-
ture so realistic you think you're there, or a nifty computer the size of your hand—they
sometimes wonder, “How did they do that?” By they, of course, they are referring to
the creators, designers, and builders, the people who thought up and actually made
those things. Seldom do they wonder about the managers, the people who organized
and led the efforts that brought those astounding things from a concept or idea to
reality, and without whose talent, skills, and hard work most neat ideas would never
amount to anything. This book is about the managers—project managers, the mostly
unsung heroes of engineering, business, and technology who stand outside the public
eye but are behind practically every collective effort to create, develop, or produce
something.

Although the project manager is but one of many people involved in the creation
of each of society’s products, systems, and artifacts, he or she is usually the one who
gets all of the others involved and then organizes and directs their efforts so every-
thing will come out right. Sometimes, though rarely, the manager and the creator
happen to be the same: Burt Rutan, Woody Allen, and Gutzon Borglum are examples;
their life work—in aerospace, motion pictures, and monumental sculptures, respec-
tively—represents not only creative or technological genius, but leadership and man-
agerial talent as well.

The past few decades have seen businesses expand from domestic, nationalis-
tic enterprises and markets into multinational, global enterprises and markets. As
a result, no matter what your perspective, there is more of everything to contend
with—more ideas, competitors, resources, constraints, and, certainly, more people
doing and wanting things. The rate of technological change is accelerating, and prod-
ucts and processes are evolving at a more rapid pace; as a result, the life cycles of most
things society desires or relies upon are getting shorter. This “more of everything”
has had a direct impact on the conduct of projects—including projects to develop
products, systems, or processes that compete in local, domestic, and international
markets; projects to create and implement new ways of meeting demand for energy,
recreation, housing, communication, transportation, and food; and projects to answer
basic questions in science and resolve problems such as hunger, disease, pollution,
and the consequences of natural disasters. All of this project activity has spurred a
growing interest in project management and ways to plan, organize, and control proj-
ects to better meet the needs of customers, markets, and society within the bounds of
limited time and resources.

Associated with this interest is the growing need to educate and train project
managers. In the past, project managers were chosen for some demonstrated excep-
tional capability, although not necessarily managerial—and this is still the case today.
If you were a good engineer, systems analyst, researcher, architect, or accountant,
eventually you would become a project manager. Somewhere along the way, presum-
ably, you would pick up the “other” necessary skills. The flaw in this reasoning is that
project management encompasses a broad range of skills—managerial, leadership,
interpersonal—that are much different than and independent of skills associated with
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technological competency. And there is no reason to presume that the project envi-
ronment alone will provide the opportunity for someone to “pick up” these other
necessary skills.

As a text and handbook, this book is about the “right” way to manage projects.
It is intended for advanced undergraduate and graduate university students, and for
practicing managers in engineering, business, and technology. As the title says, it is
a book about principles and practice, meaning that the topics in it are practical and
meant to be applied. It covers the big picture of project management—origins, appli-
cations, and philosophy—as well as the nitty-gritty, how-to steps. It describes the
usual project management topics of schedules, budgets, and controls, but also the
human side of project management, including leadership and conflict.

Why a book on project management in engineering, business, and technology?
In our experience, technical specialists such as engineers, programmers, architects,
chemists, and so on, often have little or no management training. This book, which
includes many engineering and technology project examples, provides somewhat
broad exposure to relevant business concepts and management specifics to help these
specialists get started as managers.

What about those people involved in product development, marketing, process
improvement, and related projects commonly thought of as “business projects”? Just
as students of engineering and technology seldom receive formal management train-
ing, business students are rarely exposed to common practices in technology projects.
This book reveals not only how “business” projects are conducted, but also concepts
and necessary steps in the conception and execution of engineering, product devel-
opment, construction, and other “technology” projects. Of course, engineering and
technology projects are also business projects; they are conducted in a business con-
text, and involve business issues such as customer satisfaction, resource utilization,
deadlines, costs, profits, and so on.

Virtually all projects—engineering, technology, and business—are originated
and conducted in similar ways, conceptualized in this book using a methodology
called the Systems Development Cycle (SDC). The SDC serves as a general framework
for discussing the principles and practices of project management, and illustrating
commonalities and differences among a wide variety of projects.

This book is an outgrowth of our combined several decades of experience teach-
ing project management at Loyola University Chicago and the University of Pretoria
to business and engineering students, preceded by several years working in busi-
ness and technology projects, including aircraft design and flight-test projects, large-
scale process facility construction projects, and software applications development
and process improvement projects. From our practical experience, we developed an
appreciation not only for the business management side of project management but
also for the human and organizational side. We have seen the benefits of good com-
munication, trust, and teamwork, as well as the costs of poor leadership, emotional
stress, and group conflict. In our experience, the most successful projects are those
where leadership, trust, communication, and teamwork flourish, regardless of the
formal planning and control systems in place; this book largely reflects these personal
experiences. Of course, comprehensive coverage of the project management field
required that we look much beyond our own experience and draw upon the pub-
lished works of many other authors and the suggestions of colleagues and reviewers.

In this fourth edition we have revised and added material to incorporate new
topics of interest, current examples, and the growing body of literature in project
management. To ensure compatibility with modern software, the activity-on-node
method is used in all scheduling examples, though the activity-on-arrow method is
discussed in an appendix to Chapter 6. New material includes additional coverage of

Preface



Preface

procurement management and the topic of agile project management, as well as 13
new end-of-chapter case studies. Books tend to grow in size with each new edition; to
combat that, every chapter has been rewritten to make everything more readable and
more concise. Despite the inclusion of new material, this book has fewer pages than
the previous edition.

Our goal in writing this book is to provide students and practicing managers with
the most practical, current, and interesting text possible. We appreciate hearing your
comments and suggestions. Please send them to us at jnichol@luc.edu and herman.
steyn@up.ac.za.
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