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FOREWORD
|
by Bruce E. Hamilton

In 1987, when United Electric (UE) first began using the inventions of
the Toyota Production System, we focused narrowly on our factory,
seeking to eliminate waste from the production process. We were, as
Shigeo Shingo put it, “constructively dissatisfied” with our production
capability and determined to find a better way to manufacture. For the
next three years, our success in reducing inventory and improving
service was so great that it consumed our attention. As we examined and
understood the huge waste from overproduction, for example, that had
been created as we filled our stockrooms with large lots of partially
completed product, we reduced lots from “nice round numbers” to the
minimum order quantity. Then, as quick changeover techniques were
employed, lot sizes were further reduced. Assemblies, previously pro-
duced in lots of 1,000 and then sorted for later use, were now triggered
for production by a system that dictated that we build only what was
needed, when it was needed, and in the smallest quantity determined by
setup times.

All improvement could be measured by time saved: A reduction of
the total elapsed time to fill a customer’s order, a reduction in product
development time to qualify a new supplier. Every invention we employed
was directed to that end: Make the process go faster by eliminating waste.
By 1990, our stockrooms had been eliminated and inventory had been
reduced by 65 percent—many millions of dollars. Lead time dropped
from months to days and perceived service was at an all-time high.
Cellular production reduced flow distance from miles to feet and created
a wholly new set of team and problem-solving skills required for produc-
tion to work in a new way. For those of us in Production, this was an
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exciting time in our careers. We were changing the way things were done,
and we were changing ourselves in the process.

Just when it seemed things couldn’t get any better, they didn’t get
any better. Concepts such as kanban, cellular manufacturing, single-
minute exchange of dies, and poka-yoke had produced huge early results,
but now were considered the norm, the basis for daily production. And on
that basis, improvement leveled off. Inventory dropped so far, and then
stopped dropping; likewise with lead times. While the cycle of improve-
ment is never-ending, the tools used in that improvement cycle tend over
time to become maintenance tools rather than improvement tools. What
further tools could we identify to break through the improvement plateau?

Once we had stripped away some of the grossest forms of waste in
our business—Ilarge inventories, useless material handling and storage
equipment, even excess buildings—we began to see a major new oppor-
tunity for improvement. There was a huge cost, both in time and money,
for every part in our system that was separate from the functional cost of
the part. In Production, we had learned how to identify waste in seven
forms as taught by Toyota: Storage, transportation, overproduction, un-
necessary processing, motion, defects, and waiting. In 1991, UE began
working with Dr. Galsworth to establish a systematic method for identify-
ing and eliminating an “eighth” waste—unwarranted variety.

Through the use of SMED (single-minute-exchange-of-dies), we
reduced many lot sizes to one—but even for that one piece, we had to
activate our entire production system. Now there appeared to be a means
for reducing the variety costs associated with many parts by simply
eliminating the part. This, in fact, we had addressed in a piecemeal
fashion from the early days of our improvement process. However, in the
absence of a clear method for measuring and identifying the trade-offs
associated with variety—and more important, for understanding the root
causes of variety—we seemed to be adding new variety at least at as great
a rate as we were removing old variety. With thousands of parts and
processes in our production system, the complexity of the problem dic-
tated a new method for solution. This has evolved today into what Dr.
Galsworth calls variety effectiveness.

Dr. Galsworth’s book is the first thorough treatment of a method that
can systematically identify the waste of needless variety. For older busi-
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nesses especially, this book provides a blueprint for cutting back the
mass of parts and processes resulting from years of product proliferation.
But every business, established or start-up, can benefit from the meth-
odology that extends the power of the Toyota Production System beyond
production and into the design and development process. Most variety in
part design, product structure, and process selection does not result from
a customer’s need, but from a series of internal policies and behaviors that
needlessly complicate the production process. These include cost-
accounting systems that actually reward part and process proliferation,
engineering mores that eschew the use of previously developed designs,
variety resulting from technology change, and inadequate design tools
that actually make it easier for designers to develop a part from scratch
than to search for an already-existing part. The customer is not in the
equation.

The key benefit to designers in the method developed by Dr. Gals-
worth is that it supports broad selection for the customer while reducing
variety in the product design in a manner transparent to the customer. By
understanding which variety is negative, engineers and designers can
contribute to profitability and service in a way that was not previously
possible. VEP’s simple but powerful techniques enable engineers to
change the way they work, to work faster, and to develop products of
exceptional selection that meet individual customer needs without add-
ing layers of complication and cost to the production process. Dr. Gals-
worth’s detailed process for improvement arms designers with a
systematic method for identifying, classifying, and reducing unneeded
variety.

For product marketers, the Variety Effectiveness Process® repre-
sents an alternative to the all-too-common process of product-line trim-
ming and selection retrenchment. By minimizing the cost and time of new
product development, VEP brings more new products to customers sooner.
And it revitalizes old products through its dramatic cost-reduction
potential.

For Production, the benefits are reduced part and process complex-
ity, reduced equipment expense, reduced training expense, reduced mate-
rial handling, improved turns, less stockouts, and fewer defects.

And for corporate management, there is the powerful message:
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Corporate structure mirrors product structure. Simplify the first and the
latter will follow. For United Electric, VEP has offered the opportunity for
a second wave of improvement. I view variety effectiveness as an ap-
proaching revolution in the product development process. Its effects will
touch all aspects of an organization’s competitiveness and financial well-
being. Dr. Galsworth’s book is an excellent place to begin this process.

BrUCE E. HAMILTON

Vice President, Operations

United Electric Controls Company
Watertown, Massachusetts

Vice-Chairman
Shigeo Shingo Prize for Manufacturing Excellence



ABOUT THE AUTHOR
-

Gwendolyn D. Galsworth is founder and president of Quality Methods
International Inc. (QMI), a consulting and training firm based in Massa-
chusetts that specializes in systematic improvement approaches, includ-
ing the visual workplace, variety effectiveness, strategic matrix policy
deployment (hoshin kanrt), and team problem solving.

Previous to forming QMI, Dr. Galsworth was Director of Business
Development at Productivity Inc. and principal developer of such core
Japanese-based methods as visual control systems and the 5-Ss, zero
defects through poka-yoke/failsafe systems, and CEDAC® (cause and
effect diagram with addition of cards). She was also instrumental in
adapting TPM (Total Productivity Maintenance), SMED (single minute
exchange of dies), and TEIAN (Japanese suggestion approach) for west-
ern audiences.

With over a dozen years in the field, Dr. Galsworth has assisted
companies, large and small, to accelerate their rate of improvement and
become superior competitors. These clients include Alcoa Aluminum/
Australia, Continental Can, Crompton Greaves/India, Culinar Foods/
Canada, Furon Company, General Motors/Canada, Hamilton Standard,
Honeywell, ITT/Aerospace, Motorola, Marada Industries, Packard Elec-
tric, Pratt & Whitney, Prince Corporation, Simpson Timber, TVS Sun-
daram Clayton/India, and United Electric Controls Company.

A two-term Malcolm Baldrige examiner, Dr. Galsworth is an expert
in Total Quality Management/TQM and frequent speaker on quality and
productivity improvement. She periodically leads study missions to some
of Japan’s finest production facilities.



CONTENTS
-

FOREWORD BY BRUCE E. HAMILTON xv

Part |
THE DILEMMA: THE NEED TO DE-COMPLICATE 1

1. THE CONSUMING AGE: RELENTLESS PRESSURES OF A
VORACIOUS MARKETPLACE 3
2. ON THE HORNS OF THE DILEMMA 15
3. TrUE CosT: PRODUCT PROLIFERATION AND THE BoTTOM LINE 53
4., TRIGGERS OF THE VARIETY EXPLOSION 89
5. Hor Probucts: THE POWER OF DESIGN 123

Part 1l
VEP: THE WAY TO DE-COMPLICATE 141

6. DE-COMPLICATING THE ORGANIZATION: WHERE AND
How 1O BEGIN 143
7. THE HEART OF VEP ANALyYsIS: THE Six Toors 187
8. VEP ANAvLysIS: FINDING AND REDUCING NEGATIVE VARIETY 215
9. REDUCING DOWNSTREAM COMPLEXITY: UNWARRANTED
PRODUCTION PROCESSES AND CONTROL POINTS 251

Part Il
THE BOTTOM LINE 273

10. DESIGNING FOR THE BoTtoM LINE 275
GLOSSARY 289

VEP RESOURCES 299
INDEX 301



PART ONE

The Dilemma:

The Need 1o
De-Complicate







