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Foreword

In the last 20 years, we have witnessed the historic resurgence of manufacturing in the
United States. This has been due, in part, to the power of emerging ideas in production
and manufacturing management. The widespread use of these new developments has
made American manufacturers lean, aggressive and successful competitors.

At the National Association of Manufacturers (NAM), we represent and promote the
interests of 14,000 manufacturing firms and organizations. Having worked with
manufacturing firms for decades, I am convinced that in this age of heightened global
competition, the need for manufacturers to be informed and prepared for the challenges
of the global economy is more acute and immediate than ever. The Encyclopedia of
Production and Manufacturing Management is a valuable contribution by Dr. Paul
Swamidass to that end. It provides timely, useful data to managers and manufacturing
economists on issues ranging from industrial trends to recent progress in manufacturing
management. [ expect this single volume encyclopedia to become a standard reference
work for managers and students of production and manufacturing management.

Dr. Paul Swamidass has collaborated with the National Association of Manufacturers
since 1990 in studying the use of manufacturing technology for improving manufacturing
processes in the United States. So far, in collaboration with the National Science
Foundation, we have jointly completed three such studies, which are now available as the
NAM’s “Technology on the Factory Floor” series of reports. Industrial leaders and policy
makers have used these reports for nearly ten years. Dr. Swamidass’ work reflects a clear
understanding of the needs of practicing managers and provides them with useful
information that enhances their decision-making and professional performance.

Dr. Swamidass is exceptionally qualified to bring a well-rounded perspective to this
complex subject. He holds a degree in mechanical engineering and has done graduate
work in production management. He has seven years of industrial experience in
production management and for decades has taught production management to students
in American universities. I have long found that his strong academic background has
complemented his real-world grasp of the problems of practicing managers.

This encyclopedia is an important work. It deserves widespread use by everyone who
cares about American manufacturing at the dawn of the new century. I am pleased to
commend it to persons who work in manufacturing management and to everyone who
cares about the future of American industry.

L L4
Washington, D.C. Jérry y&ﬁ %ski ~
ent

July 18, 1999 Presi
The National Association of Manufacturers






Preface

The Encyclopedia of Production and Manufactur-
ing Management is a specialized encyclopedia de-
veloped to serve as a basic reference resource for
the practitioner, researcher, and student. Because
of its specialized focus, this one-volume work is
able to cover the entire field of production and
manufacturing management. It contains factual
and conceptual information for fundamental un-
derstanding while serving as a starting point for
a deeper researched investigation. The material
is state-of-the-art, covering the field of opera-
tions management and its exciting recent devel-
opments. These developments are covered exten-
sively in this volume.

CONTENT AND PURPOSE: In the past twenty
years, the field of production and operations
management has grown with incredible speed,
stretching its boundaries in all directions. For
example, in the last two decades, production
and manufacturing management absorbed in
rapid succession several new production man-
agement concepts, including manufacturing
strategy, focused factory, just-in-time manufac-
turing, concurrent engineering, total quality
management, supply chain management, flexible
manufacturing systems, lean production, and
the list goes on. These considerable changes
and developments in manufacturing highlight
the critical need for an efficient, authoritative
reference tool for manufacturing management
students and practicing managers. Today’s man-
ufacturing managers are now expected to think
more broadly than their counterparts two to three
decades ago. The most notable change has been
the need for manufacturing managers to think
in technological, strategic and competitive terms.
As a matter of record, technological and strategic
developments have been the instrumental factors
in the resurgence in manufacturing worldwide.
The entries in this encyclopedia focus on these
on-going technological and strategic changes in
production and manufacturing management.

In addition to the technological advances in
manufacturing, a special feature of this encyclo-

pedia is the number of successful manufacturers
and manufacturing organizations illustrated and
examined in the encyclopedia. Throughout the vol-
ume, “real-world” examples are drawn from more
than 100 international firms whose business op-
erations originate from a variety of countries in
Asia, America, and Europe. Moreover, the prac-
tices of an array of major manufacturers, includ-
ing Chrysler, Ford, GM, and Toyota are examined
in a number of the topical entries. To assist the
reader in locating these operational examples, the
table provides an easy-access list of the references
of where these “real world” examples can be found
in the encyclopedia.

Added to the encyclopedia’s entries are two valu-
able appendixes, each with unique bibliographies.
Appendix I is a bibliography organized alphabet-
ically and includes writings on all topics covered
by the encyclopedia. Appendix II is a topical bib-
liography covering 21 broad topics from Capacity
Planning to Supply Chain. The second bibliogra-
phy can greatly speed the search for publications
on a given topic. These two appendixes should
serve as valuable research tools.

ORGANIZATION: The encyclopedia’s topical
treatments vary in length. The longer articles
on important concepts and practices range from
three to ten pages. There are about 100 such
articles written by nearly 100 authors from
around the world. In addition, there are over
1000 shorter entries on concepts, practices and
principles. The range of topics and depth of
coverage is designed to fit the needs of students
and professional managers. The shorter entries
provide digests of unfamiliar and complicated
subjects. Difficult subjects are made intelligible
to the reader without oversimplification.

While some entries — because of their special
nature — present a free-form discussion of the
topic, the majority of the encyclopedia’s entries
are structured to provide the following: introduc-
tion or description, historical context of the topic,
seminal works, a strategic perspective, a techno-
logical perspective, significant analytical models,
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short examples or cases from real-life, implemen-
tation issues and references. The material in these
articles is arranged in sections using the titles
below:

This encyclopedia is an organized summary
of basic knowledge and important information
in production and manufacturing management.
One of the goals of this encyclopedia is to make

Content

Title of the Section

What is it?

How did it evolve and seminal works?
Why is it important?

Houw is this practiced or implemented?
What technologies are essential?
Problem solving with analytical models
Effect on performance

When is it appropriate?

Where is it used or practiced?

What results and problems to expect?
Who uses them?

Caveats

References to Seminal works

Description or Introduction
Historical perspective
Strategic perspectives
Implementation
Technology perspective
significant analytical models
Effect

Timing

Location

Results

Cases

Collective wisdom
References

A variety of entries examine a strategic perspec-
tive on the topic. The Strategic Perspective includes
some or all of the following:

1. Long-term implications of the process/issue.

2. Its contribution to the organization’s competi-
tiveness.

3. The competitive advantages bestowed by the
process or practice to the user.

4. Examples, short cases and illustrations.

There are topical entries that require a technolog-

ical examination of the topic. The Technological

Perspective includes some or all of the following:

1. The nature and magnitude of investments in
specific technologies needed.

2. Historical evolution of the technology.

3. Recent advances in the technology.

4. Benefits of the technology, and illustrative
cases.

Driving manufacturing competitiveness has
been the strategic and technological responses
of manufacturing firms to the increasing level
of world wide competition. These two factors —
increasing competition and the strategic imple-
mentation of manufacturing technology — are in-
extricably tied together. Hence strategy and tech-
nology are examined in the longer entries of the
encyclopedia. In addition with the increasing use
of hard and soft manufacturing technologies, ex-
amining the technological perspectives in appro-
priate topical entries provides an essential frame-
work for understanding the “on-going technolog-
ical revolution” in manufacturing and its future
developments.

the large volume of material easily accessible
to its users. A network of cross-references en-
ables the reader to start from a topic and move
speedily to several related topics. Entries are ar-
ranged alphabetically (letter-by-letter) for ease of
access with each entry ending with generous cross-
references. An Index of all entries is provided
at the beginning of the encyclopedia, followed by
an alphabetical list of longer articles and their
authors.

For those interested in pursuing a topic beyond
the encyclopedia, longer articles contain several
references to seminal and authoritative books and
articles. All these references and additional read-
ing materials are listed alphabetically in a com-
prehensive Bibliography in Appendix I. Appendix
II is a topical bibliography covering 21 broad top-
ics. Appendix III is an information resource of se-
lected journals and periodical on production and
manufacturing management.

The combination of my many years of teach-
ing university level production and manufactur-
ing management courses and my work with nu-
merous manufacturing firms has underscored to
me the need for a functional reference tool for the
field. I hope that our efforts in producing the En-
cyclopedia of Production and Manufacturing Man-
agement represent an important step in satisfying
this need.

CONTRIBUTING AUTHORS AND BOARD OF
ADVISORS: The Advisory Board, composed of in-
ternationally known experts, provided guidance



during the development of the encyclopedia. Col-
lectively, the Board of Advisors for this ency-
clopedia represents hundreds of years of expe-
rience in the research, teaching and practice of
production and manufacturing management. The
Board’s members have published numerous books
on the subject, and they know the field intimately.
Their input has measurably improved this vol-
ume. This distinguished Board of Advisors pro-
vided input in selecting the encyclopedia’s topi-
cal treatment based on each topic’s importance,
usefulness and currency. Our objective was to be
as comprehensive as possible within a one-volume
framework. We have made choices realizing that
this is a fast moving field and on its horizon there
are new developments underway that will need to
be addressed in future editions.

Through this encyclopedia, I am delighted to
present to the reader the works of over one
hundred experts and scholars. The authors of
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articles are international experts with a record of
research, teaching and publications on the topic.
The scholarship of the authors ensures the relia-
bility of the entries. It was my privilege to work
with each author.

It was a pleasure to work with Gary Folven,
OR/MS publisher, who was also associated with
the Encyclopedia of Management Science and OR.
His experience with encyclopedia development
and production provided me with the necessary
assurance to undertake the project. Nevertheless,
preparing an encyclopedia is a formidable under-
taking but I was fortunate to have access to Linda
Patillo’s skills at Auburn, and the talents of Car-
olyn Ford and Kristin Piper at the editorial offices
of Kluwer.

Paul M. Swamidass
Professor of Operations Management
Auburn University
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