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How Can Success be Achieved?

Innovation, which is important for industrial survivatl, relies
heavily on the creativity and hard work of scientists, engineers,
technicians, and others. In research and development work, efficiency can he
increased with the wise use of statistical methods for experimental design,
data analysis, and model-building. Efficiency in that context is a measure of
the amount of useful information obtained per dollar spent. Statistically
designed experiments can make a big difference in this context.

After a process is commercialized, further refinements and
improvements can be made in discovering better, more effective, and cheaper
ways of controlling it so that a greater proportion of the finished product
satisfies specifications. The goal is to prevent defective product from
being manufactured in the first place, not simply to detect such defective
product after it has been manufactured. Moving further upstream, many com=
panies are discovering the economic value of using quality improvement methods
in design departments, Currently, there is particular interest in the use of
statistically designed experiments in designing robust and reliable processes
and products. Some companies are making use of such technigues. Meanwhile
statisticians and engineers are doing research to learn better ways of doing
this kind of work.

An ambitious undertaking is to search continuously for ways to improve the
productivity of the process as it operates, which can be done by making use of
information supplied by techical support staff who may continue doing
experimental work off-line and reading relevant technical literature. In
addition, it is possible to extract information from the operating process

itsetf. How can this be done?
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There are two ways to learn from other people, listening to them ({as
in a Tecture) and conversing with them (as in an interview}; Similarly,
there are two ways to learn from industrial and other processes: (1} passi-
vely "listening” to them using such statistical techniques as quality control
charts and acceptance sampling procedures and (2) actively "conversing" with
them using such statistical techniques as designed experiments and evolu-
tionary operation,

A wide range of statistical techniques is available for application.
Simple technigues such as Shewhart control charts, histograms, cause-and-
effect diagrams, and Juran (Pareto) diagrams can be used by everyone,
including production workers., It is such techniques that hold enormous pro-
mise for corporations and other organizations in the United States. More
sophisticated techniques may require the use of advanced hand-held calcula-
tors, small computers, or even mainframe computers, Naturally, these more
complicated techniques would be suitable for use by fewer employees. But the
simplest techniques dan be understood and applied by everyone. If this
approach is to he followed, a massive education effort must be mounted.
Judgement and careful planning are needed to ensure that all employees are
taught how to use techniques that are the most practical and cost-effective
for them,

To ensure the success of a new initiative aimed at getting all
employees to contribute actively and effectively as partners in an
on-going, continual, never-ending program to improve quality, productivity,
and innovation requires both motivation and tools. Although there is an abun-
dance of seminars on productivity that are offered world-wide, they tend to

focus only on the motivational aspects; they deal with attitude and



psychology. Employees, however, also need to have the technical tools for
getting the job done.

e should not simply copy the Japanese and use the same statistical
techniques they do, but certainly we should seriously consider the possible
benefit that could accrue to U.S. organizations if such tools were widely
used. What we have to do is sharpen them up, and modify and extend them for
our particular applications, making sure to take full advantage of modern
technological developments such as the computer and modern research in such
disciplines as statistics. Many applications, however, will not require the
use of computers.

What Do the dapanese'Say?

A half-page advertisement appeared in the Wall Street Journal on
Movember 12, 1982, It was placed by a Japanese company, Sumitomo Metals., It
was headiined, "The most famous name in Japanese quality control is
American.” That name is W. Edwards Deming., Deming is a statistician after
whom the Japanese have named a most prestigious industrial award to recognize
companies that have demonstrated an outstanding capability to produce products
of consistently high quality, The competition for the Annual Deming Prizes is
intense. Winners proudly advertise this achievement in Japan. In fact, the ad
in the HWall Stréet Journal featured a large photograph of the Deming medal.
Sumitomo Metals, an early winner of a Deming Prize, ends the ad with these
words: “Thanks, Dr. Deming, for helping to start it all.”

The Japanese also give much credit for their industrial re-pirth after
World War 11 to Joseph M. Juran. Juran10 has edited a classic book entitled

Quality Control Handbook, which contains practical information on (a) the
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management of quality assurance functions and (b) methods (including
statistical techniques) for controlling and improving quality. Deming and
Juran have each received the Second Order Medal of the Sacred Treasure, which
is awarded by the Emperor of Japan. In this and other ways, the Japanese have
recognized these two American experts for helping to put their economy on the
fast track.

I took a three-week trip to Japan in November 1985. For two weeks I was
part of a group organized by the Philadelphia Area Council for Excellence
under the auspices of the Greater Philadelphia Chamber of Commerce., The pur-
pose of the trip was to visit and study the role of mahagement in leading
Japanese firms that have adopted the philosophy of TQC, total quality control.
Most of the companies had won not only the Deming Prize but also the Japan oc
Prize, for which companies can only compete after having won the Deming Prize.
The companies I visited were Toyota, Komatsu, Kansai Electric, Takenaka, Aisin
Sekei, Canon, and Yokogawa Hewlett-Packard. Among the things I Tearned were
the following:

« Top management is absolutely committed to quality. It is their
brightly burning goal as they study, plan, coach, diagnose,
facilitate, and generally help their employees reach ever higher
levels of customer satisfaction.

« Top management can talk intelligently and in detail about statistical
methods, shop-floor operations, long-term and short-term goals of

their companies, and other ingredients of TOC,



Hoshin management is practiced by these companies, TQC is the every-
one's concern, and it pervades all aspects of these companies,
Activities of American QC departments are in no way comparable to the
all-encompassing activities of TQC as practiced in Japan. Robert H.
Hayes11 argues that strategic planning, though much ballyhooed, has
been a flop: ends + ways > means. He argues that perhaps the process
should go in reversé: means + ways > ends. Hoshin management says

both alternatives are wrong. What works best is a two-way flow:

7N

MEANS WAYS

~—"7
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A11 employees have been given the opportunity to contribute to the
constant, never-ending improvement of all operations, They readily
have come forward with millions of ideas. They are proud of what they
have accomplished.,
The Japanese view America‘s predominant management style (especially
as it relates to quality and productivity) as being pathetic, misquided
and somewhat comical. (Our hosts were polite and they never said this
outright, but that is my reading of their true feelings.}
Many American companies still think of quality control as being
inspection. The largest division of the American Society for Quality
Control, for example, is the Inspection Division. Leading Japanese
companies were moving beyond inspection and statistical quality

control in the early 1960's,
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Even more companies in Japan are now moving to TOC under coaxing from
the banks. The banks noticed that the companies that survived the oil
shock (as they call it) in relatively better shape were those that
used TQC.

0C circles are operating in tourist shops and night clubs in Japan,
For companies using TQC, quality is a central goal, whereas finance isg
considered to be an auxiliary function. See the diagram from Toyota,
which is on the following page. (Our business schools reverse the
roles of these two things, with quality being so auxiTliary that it
doesn't even show up in the curricu]um.)

American industries can significantly improve their competitive
position if major changes are made in the way they are led. One way
to proceed is fo adapt to U.S. needs some of the good ideas embodied

in TQC and Hoshin management as developed in Japan.
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What Do the Americans Say?

fxecutives in the United States who have studied this philosophy of manage-
ment, which emphasizes the systematic exploitation of potential information
not only to control quality but also to improve it and to increase productivi-
ty, recognize that it is a totally new way of managing a business. It
entails the use of statistical methods in detecting, thinking about, and
solving a wide range of business problems. Donald Petersenlz, President of the
Ford Motor Company, for example, has adopted this approach; he speaks of their
new philosophy toward quality and productivity as being a “fundamental

change,"

Our goal can be summed up in a few words: to foster
never-ending progress.

That goal is central to the Employee Involvement effort,
and it is also the underlying impetus of Dr. W. Edwards
Deming's mangement approach, including statistical
process control -- which we have adopted.

A couple of years ago, I first heard Dr. Deming explain

his ideas about American management. His philosophy is
summed up best in this statement: "Management has failed

in this country. The emphasis is on the quarterly dividend
and the quick bucks, while the emphasis in Japan is to plan
decades ahead. The next quaterly dividend is not as
important as the existence of the company 5, 10 or 20 years
from now. One requirement for innovation is faith that there
will be a future."

We were impressed with his ideas, and in 1981, we brought
Dr. Deming on as a consultant at Ford.

1 have been working ever since to become a Deming disciple

and to get every member of Ford's managment, and those

of our supplier companies, to join the bandwagon, Today,

every Ford facility is applying statistical management methods.
Many of our suppliers are also using this valuable tool,
Productivity is not just a conversation piece at Ford --

jt is an aagressive part of the action.



The Human Dimension

The beginning of the Industrial Revolution ushered in a procession of

social critics who have commented -- and who continue to comment -- on the

plight of the worker, and the clash between company goals on the one
individual fulfillment on the other. Adam Smith said

The understandings of the greater part of men are
necessarily formed by their ordinary employments.

The man whose life is spent in performing a few simple
operations... has no occasion to exert his under-
standing... He naturally loses, therefore, the habit
of such exertion and generally becomes as stupid and
ignorant as it is possible for a human to become...

Karl Marx said,

What constitutes the alienation of labor? First, that

the work is external to the worker, that it is not part of
his nature: and that, consequently, he does not fulfili
himself in his work but denies himself, has a feeling

of misery rather than well being, does not develop freely
his mental and physical energies but is physically ex-
hausted and mentally debased.

. , 13
More recently, in commenting on an aritcle by Donald N. Scobel

hand and

on labor-

1t \ .
management relationships, Russell L. Schroeder , a Field Representative of the

AFL-CIO, Region III, has written that the present system in the Unjted States

...has not provided for any meaningful contribution from
the workers themselves to improve the methods of production
and the quality of work life....If they have no opportunity
to excercise their judgment, imagination, creativity, or
versatility in ways that could contribute to their pro-
ductivity and sense of dignity, it is no surprise that

they undergo frustration and discouragement, feelings
certainly not apt to contribute to their efficiency.
...[Tlhe solution to our productivity problem [is] the
necessity for management and labor to recognize the in-
trinsic value of the human being."

15
In his reply to these comments, the author Donald N, Scobel stated
in the last four years, I have heard employees say over

and over again in their own vernacular, "I want to con-
tribute more than the organization will let me."

that
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For handling the physical product “out there" workers are provided
tools such as lathes and drill presses, If workers are also provided with
appropriate statistical tools for handling the potential information that
surrounds all industrial processes and the workers use these tools, then they
must necessarily use their brains. Consequently, statistical tools, if they
are going to be used, must be internalized. The work to be done is "in here."
In brief, by using statistical methods

= to observe,

"+ to learn,

« to diagnose,

« to think,

- to fix,

+ to create,

»+ to suggest,
each worker becomes more of a whole person and stands a much better chance
of achieving individual fulfillment on the job. A situation can be created
that will encourage a congruence rather than a clash of individual and com-
pany goals. Workers have brains, they have jdeas. The opportunity to use
statistical methods affirms rather than negates their humanity. Given the
opportunity, employees will welcome the chance to function as more complete
human beings and to tackle the challenge of always trying to figure out ways
to improve the way their processes run, especially if the program is put in

terms of working smarter not harder.
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Summary

The ideas for the improvement of quality, productivity, and innovation
that I have brought together in this article have been influenced by the wri-
tings of W. Edwards DemingL+ and Joseph M, Juranls, both of whom are consultants
and lecturers who have worked in the United States, Japan, and elsewhere.
These ideas are also related to those explained by George E, P. Box in his
pioneering article on evolutionary operationly, a method aimed at increasing the
productivity of existing industrial processes. In that article Box expresses
the philosphy of evolutionary operation as being to force a process to produce
both product and information about how that process can be improved.

Potential information surrounds all industrial processes. Statistical
techniques, many of which are simple yet powerful, are tools that employees
can use to tap and exploit this potential information so that increasingly
higher levels of productivity, quality, and innovation can be attained.
Engaging the brains as well as the brawn of employees in this way improves
morale and participation...and profits.

Not too many years ago the dramatically increased costs of wasting energy
gave rise to successful efforts in industry to conserve energy and use it
efficiently, Similarly the Japanese have demonstrated that the costs of
wasting potential information can be enormous, and our response should be
equally vigorous in meeting this challenge. Serious efforts must be mounted
to generate, conserve, and use this potential information efficiently if the
competitive position of our industries is to be strengthened. If we are going

to see any movement in this direction, senior management must take the lead.
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Some readers may say, "0Oh, we already use statistics -~ in quality
control and market research. There's nothing new here for us.”

But what is being proposed in the present article is not dabbling in sta-
tistical methods and using them here or there on a sporadic basis. What is
being proposed, on the contrary, is a thoroughgoing overhaul of the way
organizations are managed, It is only when everyone in an organization is
provided with appropriate statistical tools to tap and exploit potential
information that we can ensure that the drive trains of our corporations are
working as efficiently and productively as possible. Moreover, statistical
methods are only one piece of a bigger picture. What is needed in the
United States is a transformation of the American style of management.

In many respects American management has been successful, One of the
ingredients of this new approach to management outlined in this report is a
focus on quality improvement - for top management making long-range plans and
for all other employees working on their jobs day to day. What is called for
is constant, never-ending improvement of all processes in the organization.
What management needs, too, is constant, never-ending improvement of ideas.
What has heen presented in this report is some food for thought for managers
and others who work in organizations. In the spirit of constant, never-ending
improvement of ideas, if you would like to send me comments on this report, I

would appreciate hearing from you.



10.

11.

_23.-
List of footnotes

Robert H. Hayes and William J, Abernathy, "Managing our way to economic

decline," Harvard Business Review. July-August 1980, p.77.

Kaoru Ishikawa, Guide to Quality Control, Asian Productivity Organization

(available from UNIPUB), 1982.

Richard Tanner Pascale and Anthony G. Athos, The Art of Japanese

Management, Warner Books, 1981, pn.82.

W, Edwards Deming, Qut of the Crisis, Center for Advanced Engineering

Studies, Massachusetts Institute of Technology, 1986.

Kaoru Ishikawa, What is Total Quality Control? The Japanese Way,

Prentice~Hall, 1985,

Brian L. Joiner and Peter Scholtes, Total Quality Leadership versus

Management by Control, Report No. 6, Center for Quality and Productivity

Improvement, University of Wisconsin-Madison, 1986.
William J. Abernathy, Kim B. Clark, and Alan M, Kantrow, “The new industrial

competition,” Harvard Business Review, September-October 1981, p.74.

Robert H. Hayes, "Why Japanese factories work," Harvard Business Review,

July-August 1981, p.58.

Robert H. Hayes, "Why Japanese factories work," Harvard Business Review,

July-August 1981, p.57.

Joseph M. Juran (editor), Quality Control Handbook (Third Edition),

McGraw=-Hi11, 1974,
Robert H. Hayes, "Strategic planning - forward in reverse?" Harvard

Business Review, November-December 1985, p. 1lll.




12.

13.

14,

18,

16.

17.

-24-

Donald E. Petersen, remarks delivered to a meeting of the Society of
Automotive Engineers at the Greenbrier, White Sulphur Springs, West
Virginia, October 8, 1982.

Donald N. Scobel, "Business and labor - from adversaries to allies,”

Harvard Business Review, November-December 1982, p.129.

Russel]l L. Schroeder, Letter to the Editor, Harvard Business Review,

January-February 1983, p.162.

Donald N. Scobel, Rep1y to Letter to the Editor, Harvard Business

Review, January-February 1983, p.162,

Joseph H. Juran, Managerial Breakthrough, McGraw=-Hi11, 1964,

George E.P. Box, "Evolutionary operation: a method for increasing

industrial productivity,“ Applied Statistics, volume 6, p. 8l.

This research was supported in part by a grant from the Graduate S5chool of the
University of Wisconsin~-Madison through the University-Industry Research
Program and a grant from the National Science Foundation {DMS-8420968}.





