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Publisher’s Foreword

Productivity Press is pleased to present Management for Quality Im
provement: The Seven New QC Tools. This book introduces the latest 
advances in tools for quality management tools that promote a
new, more creative and effective approach to quality planning and
project management. The Seven New QC Tools are used by top exec
utives for strategic planning as well as at all levels of management for 
planning, goal-setting, and problem-solving.

Most of us are familiar with the original seven tools used in 
statistical quality control: the cause-and-effect diagram, pareto chart, 
histogram, check sheet, control chart, bar graph, and scatter dia
gram. These are used in data gathering and analysis to solve specific 
QC problems while total quality control (TQC), as the name implies, 
involves problem-solving companywide. TQC marshals the skills, 
information, and efforts of many people across different depart
ments and over extended periods of time to address quality prob
lems that go beyond manufacturing into such areas as design,
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viii Seven New QC Tools

delivery, and service. Total quality control demands that we build
quality into our products; the seven new QC tools were designed to
help us build quality into every single management decision.

How can we assure quality in planning and management?
Lately, we have been hearing more and more about the hidden

"software" of the Japanese the management techniques that per
mit the most productive companies to plan and successfully imple
ment wide ranging and detailed TQC objectives. The Seven New QC
Tools are at the heart of this management "program for success."
Look at almost any Japanese book published in the last ten years on
achieving manufacturing excellence: You don't have to understand
Japanese to see that these new graphic QC management tools are 
essential to the Japanese quality improvement effort. Over and over,
we see them used both to analyze information and to communicate
it graphically and effectively.

For example, the affinity and relations diagrams introduced in
this book are widely used during the planning stage to identify
problems by organizing diverse forms of verbal data and clarifying
complex causal relationships. Once problems are identified, the sys
tematic diagram and the matrix diagram methods facilitate the
search for appropriate solutions and organize the steps toward
achievement of quality objectives. Finally, the arrow diagram (used 
in PERT) and the process decision program chart (PDPC) assist in 
planning and controlling actual implementation.

Our mission at Productivity Press is to make available the ideas
and tools that have revolutionized manufacturing in Japan. We are 
especially proud to introduce the first book dealing with this impor
tant new approach to total quality management.

We extend our special thanks to Mrs. Haruko Mitsuaki, Manag
ing Director of JUSE Press, Ltd. (Japanese Union of Scientists and
Engineers) for her help and cooperation in bringing this book to
America. Thanks also to Connie Dyer who supervised the project
and to the staff of Editorial Services of New England, Inc., who
helped produce the book.

Norman Bodek
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Preface

The meetings of the Society of QC Technique Development, part of
the quality control basic course sponsored by the Japanese Federa
tion of Science and Technology, served as the birthplace of this book.
The Society's first meeting was held on April 26,1972. Now, nearly
seven years later, it gives us great pleasure to observe the publication
of this book. The authors would like to take this opportunity to
briefly note the main points of Seven New QC Tools.

The general consensus remains that the main objective of com
pany-wide promotion of quality control is achieving the company's
business goals through basic reform in the following five areas:

1. Distinguishing potential future development projects. Merely find
ing out what sells and then trying to produce it less expensively
than competitors is not enough. Instead, development of tech
nology and systems capable of competing in the world market 
must be found. It is necessary to transform potential market 
needs into future development projects.











X Seven New QC Tools

2. Planning seriously for the future. Simply "putting out the fire"
once trouble has begun is not sufficient. Anticipating likely trou
ble spots before problems occur is much more important.

3. Paying strict attention to processes. Increased profit is not always
an indicator that systems are functioning well. If that were the
only criterion, recessions would indicate a poorly operating sys
tem. Processes need to be continually evaluated to facilitate
needed improvements.

4. Prioritizing and focusing attention on problems. Efforts should be
made to achieve business objectives within set resource and
expense limits. From all the problems a company faces, being
able to distinguish those which must be dealt with first is nec
essary in order to meet the corporate goals.

5. Focusing attention on the corporate system. Individuals working
alone, even though they are doing their best, cannot compete
with a company in which members cooperate in a closely inter
related system.

In order to promote these basic reforms, every employee of a
business should be thoroughly familiar with the philosophy of
"thinking quality management." The need for managers and staff to
"think quality management" has increased dramatically in recent
years as a result of the continually changing social and economic
atmosphere.

The tools used in the past for quality management include the
former seven tools, various statistical methods, experimental design
methods, etc. These tools have been used effectively in all fields of
company wide quality control by managers and QC circle members. 
But now, to meet the demands that social change requires, managers
and staff must supplement the traditional tools of quality control
with new techniques. This served as the motivating factor when the
Society for QC Technique Development was originally organized.

Managers and staff who promote company wide quality con
trol should not place heavy emphasis only on data collection and
analysis. More appropriately, their duty lies in identifying problems, 
establishing plans, and supporting interdepartmental coordination. 
Managers and staff must assimilate diverse verbal as well as techni
cal information and develop it into specific plans with innovative
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Preface xi

flair. The tools they need are those which can be most useful now. 
Some of these new techniques have already been used in various
ways by QC "pioneers" with considerable success. Hoping to pro
mote these new methods, the Society for QC Technique Develop
ment presents Seven New QC Tools.

Since April of 1972, the Society for QC Technique Development
has held monthly study meetings for the purpose of putting to
gether the seven new tools. The Society's activities consisted of iden
tifying and evaluating various management control techniques
used in areas such as operations research (OR) and value engineer
ing (VE), diverse creativity techniques, and other company wide
QC techniques, looking for those which have proven most effective. 
Each technique was investigated through applications and out
come. In addition, each technique was also tested in companies not
affiliated with Society members. Seven New QC Tools is based on the
cumulative results of these investigations and other experimental
trials.

The proposed seven new tools are as follows:

1. Relations diagram
2. KJ method (affinity diagram)
3. Systematic diagram
4. Matrix diagram
5. Matrix data analysis
6. Process decision program chart (PDPC)
7. Arrow diagram

The rationale for designating these techniques as the seven new
tools is based on the collective experience of Society members that an
outcome is assured and success is heightened when the techniques
are applied to all aspects of company wide quality control in a
closely coordinated manner. It is further believed that these tech
niques in no way contradict or detract from earlier QC techniques; 
they actually complement each other, thus contributing to the pro
motion of total quality control.

The Society for QC Technique Development finished its re
search late in 1976. Starting in January of 1977, the Society devoted
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xii Seven New QC Tools

itself to the refinement and promotion of its ideas through lectures, 
conferences, seminars, and symposia. In 1978, the Society invited
Mizuno Shigeru, professor at the Tokyo Industrial University and
Kondo Yoshio, professor at Kyoto University to act as advisors. For 
nine months, monthly meetings were held under the name the Re
search Society for the Seven New QC Tools. These meetings contrib
uted enormously to the development of a conceptual framework
and techniques for the Seven New QC Tools. At the same time, a large
number of applications of these principles began to pour in from
various companies.

As our promotional activities progressed, we received many
requests from different people in diverse fields asking us to teach
more about the theory, use, and application of the seven new tools. 
In addition, many people whose opinions we value advised us to
make this material on the seven new tools more widely available. In
response to these demands and this advice, we have compiled the
present book.

The book consists of two parts. Part I describes the background
and rationale behind the seven new tools, provides an outline of
each technique, examines the relationship of each tool to other QC
techniques, and discusses the graphic and linguistic basis of the new
tools. We also introduce examples of systematic application in policy
management, hoping that the reader will be able to grasp fairly 
quickly not only the main features, but also a few of the different
types of applications.

Part II provides a detailed discussion of the conception, con
struction, and use of each one of the seven new tools. A variety of
examples to which these methods can be applied is given so readers
will be able to modify and apply the tools to their respective compa
nies and situations. We hope our readers will apply these techniques
and inform us of their experiences in order for us to improve on any
weak points that might surface.

We gratefully acknowledge the guidance and advice of Profes
sors Mizuno and Kondo. In spite of his busy schedule, Dr. Mizuno
agreed to take on the role of editor in chief and has written a gra
cious foreword. He has also been my lifelong mentor, for which I am 
extremely thankful.

We are indebted to Chizumi Shizuo, professor at Keio University, 
who provided guidance on relations diagrams to the committee
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members of the Society, and to the numerous executives and man
agers of various companies for their encouragement and assistance. 
Unfortunately, space will not allow all of them to be mentioned here.

Messrs. Aima and Tanaka of the Osaka Office of the Japanese
Federation of Science and Technology have made personal sacrifices 
in supervising the Society for QC Technique Development since its 
inception in 1977, and they have provided continuing assistance to
us. We would like to express our extreme gratitude to them.

Finally, we are indebted to Mr. Tahara and his colleagues at 
JUSE Press, Ltd. for helping us with the graphs and other compli
cated tasks inherent in publishing this type of book. It would be
impossible to imagine this book ever being completed without the
assistance and guidance of these people. We are indeed fortunate to
have had their assistance, and accordingly, we are very much in
debted to them.

Nayatani Yoshinobu
President
Society for QC Technique Development
April 1979

Contributors (in alphabetical order)
Futami Yoshiji (Osaka Electro Communication College)
Kato Shoichi (Nippon Paint Co.)
Kurabayashi Mikihiko (Mitsubishi Electric Co.)
Nayatani Yoshinobu (Osaka Electro Communication College)
Sano Motohiko (Sekisui Chemical Co.)
Yagi Juichi (Mitsubishi Electric Co.)
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Introduction

It probably goes without saying that the quality of Japanese prod
ucts, such as automobiles, home appliances, and cameras, is far 
above the quality of similar foreign made products. These products
were originally designed and manufactured overseas, but the recent
superior quality level of Japanese products has resulted in massive
exports, giving rise to a growing chorus of objections to the further
expansion of Japanese manufacturing, which supposedly deprives
workers in foreign markets of their jobs. Japan's future options ap
pear limited to either manufacturing at foreign plants that draw
from the local work force, manufacturing products that do not com
pete with foreign products, or developing creative new products
that meet the needs of foreign markets.

As Dr. Juran pointed out at the International Conference on
Quality Control held in October of 1978 in Tokyo, the quality of
Japanese products in the 1950s was so poor that it seemed that
Japanese industry would not survive unless it could improve its
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XVI Seven New QC Tools

products enough to be able to export to foreign markets. Since that
time, Japanese industry's efforts for improved quality control, fueled
by survival instincts, have brought about splendid results, and now
Japan faces the new challenge of searching in new directions for the
future. Even prior to Dr. Juran's comments, the Japanese business
sector had been expanding the application of quality control (QC) 
from traditional areas such as manufacturing to planning, develop
ment, and design and even extending it to include postmanufactur
ing areas such as sales and service. In other words, the scope of
quality control had been expanded companywide. As part of these
promotion activities, efforts were made to improve the fundamental
company culture, for example, through companywide participa
tion in quality control activities from top management to the basic
quality control circles.

There are seven traditional tools of quality control, including
the well-known pareto chart, the cause-and-effect diagram, and the
control chart. These tools have been used as an effective means of
analysis and control, and they have contributed significantly to qual
ity improvement. The seven tools have been the favorites of QC staff 
as well as of QC circle members, largely because the tools are easy to 
understand. No one doubts that these tools will continue to be used
extensively. Quality control has entered a new era of development,
however, and there is no room for complacency with the present
tools. A new era demands new tools.

In this new era of quality control, the boundaries for QC in
volvement are limitless: Activities of managers and staff are expand
ing to include resolving major quality problems, developing prod
ucts with new levels of quality, and setting up and managing the
systems necessary for attaining goals such as these.

Management for Quality Improvement: The Seven New QC Tools is
designed to meet the needs of this new QC era. This book is the result
of the tireless efforts of Dr. Nayatani and his colleagues with the
Kansai QC Leadership Group. Although designation as the "seven
new tools" runs the risk of creating what may become a passing fad 
in facing the new era, and although the designation may impart 
the impression that the seven new tools are better than the original 
tools, the seven new tools are new techniques not intended to re
place the original tools, but to aid in coping with the problems that
the new era poses.
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In varying degrees, these tools have been used in other fields; 
however, they have almost never been used for quality control. It is
significant that recognizing the need for these tools in quality con
trol, the Kansai group has named them the seven new tools.

Although an editor-in-chief might typically be involved in all
the details of a book's production, my role was limited to offering
suggestions I felt might be useful based on my experience. I wish to
emphasize the limited nature of my contribution, lest I be given any
undue credit simply because of the title editor-in-chief.

Management for Quality Improvement presents tools that lend
themselves to an approach that is forward-looking. This is worthy of
special note. In this sense the new tools may provide momentum for
new directions in this new era. The practical examples enhance this 
potential. The many examples reflect actual applications that were
of major importance to the companies involved and which, in fact,
were candidates for the respective company's President's award. 
For reasons of privacy and to prevent premature disclosure, some 
information and a few names had to be changed. Nonetheless, these
tools have great promise and potential for immediate results.

I sincerely hope that the seven new tools will be adopted by
managers and staff and will contribute to the establishment of a new
era for quality control.

Mizuno Shigeru
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xix

A Note on Japanese Names
In Japan, the family name appears first. Thus, the famed inventor of
the Toyota production system is known in Japan as Ohno Taiichi, 
and not Taiichi Ohno as usually written in the West.

In Productivity Press books we try to follow the Japanese prac
tice of placing the surname first, in part, to make the representation
of Japanese names uniform but primarily out of common courtesy. 
The reader therefore will find contributors and authors referred to
surname first in the text and notes.
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1
Total Quality Control and the Seven

New QC Tools

Expanding the promotion of total quality control
The basic objective of total quality control (TQC) consists of bringing
about company reforms in the following areas: (1) distinguishing
potential future development projects, (2) planning seriously for the
future, (3) paying strict attention to processes, (4) prioritizing and
focusing attention on problems, and (5) focusing attention on the
corporate system. Concerted efforts to improve in these areas make
it possible to expect progress in fulfilling corporate duties to society
as well as to develop better management systems.

In order to promote and fulfill the basic objectives of total qual
ity control, the following four elements are extremely important:

1. Ideals and viewpoints concerning quality control. What are 
the company's management goals? What are the company's view
points concerning the promotion of total quality control? What is the

3






4 Seven New QC Tools

company's long-range plan for the promotion of total quality control? 
What are the social responsibilities connected with the business?

2. Specifying and attaining policy directives. What needs to be
done to attain corporate ideals? Are the goals stated clearly? Are 
expected levels of achievement clearly defined?

3. Establishing management systems. Are the quality assurance
system, cost control system, and other necessary systems in place?
Are the systems functioning effectively?

4. Tools for quality control. Are the seven tools for quality con
trol and other statistical methods being utilized? Are new ideals, 
goals, policies, systems, and QC tools being researched?

Because these four things are interrelated and complement
each other, if a company is willing to attempt to implement them
effectively, then that company can expect the practical results from
their application to soar. Essentially, then, the true purpose in desir
ing reform in the five areas listed in the first paragraph is for all
employees of a company, including managers and staff, to develop
the talent of "better thinking." This is exactly the expectation of 
every business manager and the goal of TQC human resource de
velopment. A wise manager once commented that he wished his 
employees would bring their minds to work, not just their bodies. 
From this perspective, the adoption of "thinking total quality con
trol" and "thinking quality management" is necessary for expand
ing the promotion of total quality control.

The seven new QC tools are presented with the conviction that
they are the QC techniques that offer the best methods for the stim
ulation of thinking.

Background behind “ thinking total quality control”
In the past several years, dramatic changes in TQC thinking and
promotion have taken place. The major social and economic factors
that have helped bring about these changes can be summarized as
follows:

-
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Continuation of stable economic growth
Even though an era of stable economic growth started in Japan at the
end of the 1973 oil crisis, it is unlikely that a growth rate equivalent to
the Jinmu Iwato boom* will ever be experienced again. It is now
necessary to reinforce the business systems that must be adopted in 
order to maintain stable economic growth.

Shift to multiple economic indicators
In the past, countries were concerned merely with their own eco
nomic welfare, but recently, the interrelationships among countries
in terms of the world economy have become increasingly evident. 
Countries have realized that GNP alone does not suffice as an ade
quate economic indicator. A comprehensive evaluation of industrial 
activities and economic prosperity must now be made on the basis of
a variety of indicators such as business trends within other countries, 
financial market trends, relative trade balances among countries, 
and the trade of specific products. Many nations need to reevaluate
policies designed to simply boost their own GNP.

When only one indicator was used, the obvious goal was to
maximize that indicator's value. Presently, however, with the use of 
multiple indicators to measure an economy, it is neither feasible nor 
permissible to obtain the highest values for every indicator. A care
ful, balanced selection of individual indicator levels must be made in
terms of overall merits and demerits. This is an era of searching.

Conservation of energy and resources
After surviving the confusion of the oil crisis, the worldwide avail
ability of energy has stabilized. However, many observers forecast a
shortage of oil resources again in the 1980s. Although alternate en
ergy plans, such as the "sunshine plan," the "moonlight plan," and
nuclear fusion research geared toward the twenty-first century have

*The Jinmu-Iwato boom was a post-World War II period of extreme economic growth
for Japan in the 1950s.
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been promoted, the prospects for a practical substitute for petroleum
are not bright.

While exhaustion of the world oil supply during this generation
may not be realistic, our obligation to future generations to pass on
all the natural resources possible remains. These considerations
highlight the task of businesses to conserve resources in product
design and production.

Environmental and public hazards
Viewed from the standpoint of improving the quality of life and
respecting human dignity, protecting the environment and avoid
ing situations that might prove hazardous to the public become
increasingly important. Systems for the production, delivery, circu
lation, use, and disposal of products must be evaluated to confirm
that they have no adverse effects on the environment. These are 
important constraints that relate to all business activities.

Product liability
Judging from recent trends in the United States and the rising
awareness of human rights in Japan, the importance of product
liability will continue to increase. This also will act as a large indus
trial constraint, along with the environmental and public concerns
just mentioned.

Awareness of customer needs
Despite the various constraints under which businesses must oper
ate, consumers are demanding increasingly sophisticated and ad
vanced products that complement their diverse lifestyles and val
ues. Businesses that want to remain competitive both nationally and
internationally, must research and develop products that will maintain 
a certain level of exportability despite the reduced export competitive
ness of Japan caused by the present yen-dollar exchange rate.















Reduced prospects for technology import
Postwar economic development of Japan was based on the import of 
new technologies from foreign countries. The present situation is
drastically different from the 1940s: New and radical technologies
are emerging constantly. Fewer technological "seeds" can be devel
oped into giant industries, the foreign ideas that might become these
"seeds" are next to impossible to import. The advancement of de
veloping countries has narrowed the technological gap in a number
of industries and products. These technological constraints further
emphasize the need to promote total quality control for the devel
opment and refinement of new products.

Total Quality Control and the Seven New QC Tools 7

A new era for quality
The "new era for quality"1 proposed by Professor Mizuno could
have been anticipated if thoughtful consideration had been given to
the economic and social factors discussed above. The first require
ment of the new era for quality is the creation of an "added value"
over and above consumer needs. It is necessary to first uncover
latent customer needs and then, in response, not only meet those
needs, but also to discover an added value that will surpass them. 
The new era for quality expects the generation of new ideas.

The second requirement inherent in the new era for quality is
the ability to cope with varying limitations, hopefully without miss
ing any necessary items: In other words, the key is to prevent failure
in meeting customer needs. The constraints businesses must work
around are numerous: environmental pollution, product liability, 
efficient use of resources, cost, and productivity, just to mention a
few. In the future, business activities will undoubtedly be subject to
additional constraints and limitations. In this sense, as Professor 
Kigure proposed, the major task facing businesses is to shift "from
defensive QC to offensive QC."2 It is important to solidify defenses
against constraining factors while at the same time emphasizing an 
aggressive posture toward new product development.













The book Quality Deployment, edited by Professors Mizuno and
Akao, represents an outstanding achievement as a quality system for 
new product development, responding to the needs of the new era.3
Hopefully, a wide adoption of this system in industry will help busi
nesses to march through this new era for quality.

This is the true objective of the Seven New QC Tools.

8 Seven New QC Tools

Highlights of "thinking total quality control”
Based on the background presented earlier, when the four elements
of total quality control are applied company wide in a comprehen
sive manner, the roles of managers and staff increase dramatically in
company reform. In order to promote "thinking total quality
control," seven items that highlight this way of thinking are listed
and explained below.4

Conducting multidimensional evaluations
Managers and staff should always keep multidimensional character
istics and their evaluation in mind, even when pursuing a single
objective. In the early stages of importing total quality control, con
cern frequently centered on reducing the rate of defective products
or reducing costs. Now, however, desired outcomes would be diffi
cult to obtain if quality is pursued as a single issue. Disruptions in
other related functions often accompany any improvement in qual
ity. Simply put, improvement in one function must be carried out 
while at the same time considering the constraints it might place on
other functions and characteristics.

Thinking that "cost is cost and quality is quality" is no longer
sufficient; these concepts are not exclusive of each other. An aware
ness of functional interrelationships is necessary: "Does the lowered
cost bring about irregularities in quality?" "Is there a firm basis to
back up the guarantee for product longevity?" Unless one is fully
prepared to answer related questions, there will be unexpected
claims later. The pressures associated with lowering costs have often
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created unexpected accidents after shipping that ultimately brought
near disasters to businesses. Thus multidimensional evaluation re
fers to looking at a problem in its context and totality.

Total Quality Control and the Seven New QC Tools 9

Eliminating the phrase “ recurrence prevention”
An important point in the current promotion of total quality control is
forbidding the use of the phrase "recurrence prevention." Promotion 
should proceed with the firm conviction that failure is unacceptable
from the beginning. Previously, the phrase "recurrence prevention"
was used frequently, and it was sometimes said that "in quality
control, the first mistake is acceptable, although its recurrence is
not." However, this is an era in which even an initial failure or 
mistake in the design or development of a new product is simply not
permissible. It is crucial to deliver a product to the market as planned
and therefore to ring up sales as planned.

Such failures as lower profit because of higher production costs 
and unanticipated claims after shipment cannot be afforded. When
faced with the problem of environmental pollution or product lia
bility, it is totally inconceivable for anyone to maintain the naive
posture that "It was a design mistake. Quality control now only has
to prevent it from recurring."

In this era, failure is unacceptable from the very beginning. 
Merely "putting out the fire once it has started" is not sufficient. In
the promotion of total quality control, preventing mistakes is neces
sary. Moreover, to prevent mistakes and errors during the promotion 
of total quality control, it is important to list all the correlated items.

Consider this issue from the standpoint of problem solving. A
current problem causing a malfunction must be corrected as soon as
possible. A secondary problem, however, is a situation which, left 
unattended, has the potential to create malfunctions in the future: It 
is necessary to be able to predict such malfunctions and introduce
corrective measures now. The former type of problem is sometimes
called an "emergent" problem; the latter is known as a "prognostic/
predictive" problem.5 Stating that recurrence prevention is not a
permissible approach to quality control reflects an emphasis on the
predictive type of problem.
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Specifying a desirable condition
Understanding the statement "Specify a desirable condition and
move toward achieving it" is easier than actually dealing with a
situation within the framework of a predicted problem. There are 
several reasons for this. First, after talking with someone, a person
may admit that there is a problem and strive toward a desirable
condition. Second, in improving predictive ability, experience
shows that thinking in terms of striving for a more desirable condi
tion is more likely to produce interesting and creative ideas than
talking only in terms of the problem.

In striving for a "desirable condition," it is important to note
that desirable conditions, products, and systems all vary from one
type of business to another. Even within a specific type of business,
desirable conditions may differ depending on the size and scope of
the business. To illustrate this point, consider that some taxis in
metropolitan areas are painted yellow or orange, while others have
sober colors such as black. Both companies believe they have the
right color.

Further, an interview was held with the executive officer of a
small taxi company that uses a bright color for its taxis. This company
prefers a bright color because it is easier to detect from a distance. 
Since it changed from black to a brighter color, revenues have in
creased. Because there is a greater ability to identify the company, 
the drivers are less likely to refuse customers, and this has resulted in
a reduction of complaints. As secondary effects, job stability among
drivers is up and their attitudes toward customers have improved as
well. The executive concluded that choosing the bright color has
been very beneficial. There are some drawbacks, however. For ex
ample, the bright colored taxis cannot be used for funeral services.

Another larger company prefers black because its cars are often
hired by large corporate customers and the sober color is more fitting
to their tastes and status. Owing to the large number of cars in
operation, there is a high risk of minor accidents. In cases of minor
accidents, the sober color makes the taxis indistinguishable from
private automobiles, which is to the company's advantage. How
ever, the sober color shows dust and dirt easily. For these reasons, 
these cars are probably not as suitable for operating as taxis.
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Although the preceding example is mundane, it illustrates the
importance of "thinking total quality control." In other words, this is
an era in which simply copying other companies' quality control will 
not suffice. Each business must establish its own "desirable condition."

As is clear from the preceding example, a "desirable condition"
may not be the best one for every evaluative dimension. Both ad
vantages (merits) and disadvantages (demerits) must be considered,
various means of achieving the objectives must be compared, and
the solution that maximizes merits over demerits must be selected. 
This is similar to the importance of multidimensional evaluation
explained earlier.

Making a truly prioritized effort
As described earlier, total quality control entails the task of prioritiz
ing efforts. Probably foremost in prioritizing efforts is the allocation of 
resources. This refers to allocating the limited resources of a nation or a
business (i.e., human, material, and financial resources, as well as facil
ities) to those objectives with the most merits. It is particularly impor
tant to place emphasis on investment in research and development.

Although the phrase "prioritized effort" has long been empha
sized in the field of quality control, the reality of TQC promotion in
the business world reveals that the principle of overall harmony, a
typical Japanese trait, prevails. In order to determine the relative
importance of suggestions made by the subordinates, it is critical for 
the manager to be decisive and able to distinguish the important
from the unimportant.

The second task of the prioritized effort is to assign relative
importance to the various steps and processes in promoting reform. 
Generally speaking, a single project is comprised of many tasks that 
have to be implemented. In evaluating a project after the passage of
a certain amount of time, to cite an extreme example, one may find 
that 95 percent of the tasks have been completed, but that the overall 
result is nil. Upon closer examination of such a case, the remaining 5
percent of tasks frequently are discovered to be technically quite
difficult. There is a natural human tendency to start with easy tasks
and postpone difficult ones. Although the number of tasks to be
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implemented may be large, usually it is only a small portion that
poses any real difficulty. Yet without executing the difficult tasks, the
desired objective can never be obtained. In executing long range
plans, an efficient manager identifies the difficult tasks at the begin
ning and works gradually toward completing them.

For this reason, it is necessary at the inception of a project to list 
all items or tasks that need execution and to assess the level of ease or 
difficulty of each by attaching as much technical detail as possible.

Encouraging system-wide promotion
The system wide promotion of total quality control requires that
every member of a company or team cooperate fully. A system func
tions like a human body. The entire organization of a business
should act in organic harmony. For this purpose, it is essential that 
the function of information transmission, like the brain function in
the human body, be performed faithfully. Professor Oba proposed a
method called the "theory of QC hearing"6 which articulates the
need for each project director to develop and maintain a close rela
tionship with other project directors or counterparts. It is an excel
lent idea that attempts to get everyone who is involved in a project
to the same level of awareness and knowledge.

In addition to transmitting simple information, it is necessary to
study information pertaining to other fields or projects, including
their complex language, so that information can be transmitted ac
curately. For example, suppose that a business planning depart
ment's top directive is to "secure x new users." Under such circum
stances, those in charge of field operations would naturally
endeavor to secure the designated number of new users. In the
process of securing new users, however, it often happens that old 
users are lost to competitors. Unknown to the directive's audience,
though, the idea of securing a designated number of users presumed
certain unstated preconditions. Among these, for example, may be
that the existing users be retained or that limits be set on the types of
orders received, the suggested price, or the quantity per customer.
Directives usually do not spell out such details, but managers and
staff are expected to grasp the underlying presumptions, as well as
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how they relate to other departments or projects, rather than simply 
to carry out the directives blindly and literally.

In the example just described, the desired result can be obtained
only when there is system wide cooperation among the planning
department, the plant, and the field office. In gaining the coopera
tion of other departments, it is not sufficient to resort only to official
channels. It is nothing more than an excuse if one has to say, "We
have talked to them, but they just wouldn't do it." It is clear that 
unless the related sectors are mobilized, any system wide reform is
hard to achieve. What is important here is to think of ways that
encourage one's counterparts to want to work. Helpful in this connec
tion are ideas that motivate one's counterparts and provide incentives.

The education of subordinates emerges as an important prob
lem in executing system wide management. Managers and staff 
need to meet with subordinates at least once a month to share
thoughts, perspectives, and progress. In other words, it is necessary
to lead one's subordinates with words and theory and at the same 
time let them possess the same information. Here the problem of 
transmitting complex information in a way that is simple to under
stand is encountered.

Actively making changes
One of the important ideas permeating the present concept of total 
quality control is that of change. In order to create products with
"added value" and to avoid not meeting consumers' needs, previ
ous methods will undoubtedly have to be changed somewhat. Basi
cally, change is the essence of reform. No one could reasonably
suggest that drastic reductions in a product's fraction defective rate
or a significant lowering of cost could occur if, as in the past, the same
employees in the same organization use the same system with the
same equipment and the same methods. At any rate, change is crit
ical. It would not be overstating the point to say that managers and
staff need only to think of "What should we change?"

Change is important not only in terms of results, but it is also
necessary in terms of avoiding becoming entrenched in routines: 
Through change, people are able to avoid job stagnation. People

-
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often tend to become invigorated when they join a new company,
change job locations, or get promoted. Managers and staff should
constantly introduce changes in their TQC activities to prevent the
organization from becoming lifeless and stale.

Looking at the other side, however, failures also tend to occur at 
the time of change. Trouble might occur when systems change or 
operators change as a result of personnel transfers, yet without con
stant change, improvement and reform are hopeless. This is a time 
when companies cannot afford not to change. In this new era for 
quality, one of the prime responsibilities of managers and staff is to
actively promote change based on a balanced grasp of the various
merits and demerits entailed in that change.

Anticipating and predicting the future
As an idea about adjusting to the new era for quality, one last com
ment is necessary: A smooth and quick rotation through the PDCA
(plan, do, check, act) cycle is invaluable. Stated another way, it is
better not to waste time rotating through PDCA cycles that will be
useless. Therefore, it is important to try to anticipate and predict the
expected outcomes. In the future promotion of total quality control,
managers and staff will be required to be able to predict and be
prepared for future events.

Concerning the problem of prediction, even QC specialists have
voiced their concern about whether it is possible to "predict what
has not yet happened." However, such predictions are made uncon
sciously every day. When people play "G o" or chess, they anticipate
what their opponents will do during the next two or three moves.
Players will at least predict what their opponents will do in response
to this move or that move. Professional players can think through
various contingency outcomes for a number of moves ahead. QC
personnel are professionals in design, production, research, devel
opment, business operations, and sales. Unlike the situation when
amateurs play "G o" or chess, QC personnel should be able to con
sider a multitude of factors and contingencies and take action with a
certain degree of seasoned prediction. This opinion probably results
from the belief that predictive potential has not been fully utilized.
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In order to be able to predict, one must be able to assimilate the
relationships between potentials, such as verbal information and
likely outcome.

QC techniques designed to encourage thinking
As discussed in the preceding section, riding through the new era for 
quality requires the promotion of total quality control with a new
frame of mind and a new perspective. Therefore, it is necessary to
introduce new QC techniques which are appropriate to the de
mands of the new era.

The seven well known tools of quality control7are as follows:

Cause and effect diagram
Pareto chart
Checksheet
Histogram
Scatter diagram
Control chart
Various graphs

These constitute fields of company wide QC activities. Results from
using these tools have proven to be most effective when they are 
used comprehensively throughout companies, from managers to
TQC circle members. However, managers and staff need special tech
niques in order to utilize the tools mentioned here and elsewhere.

In addition to the seven tools listed above, the tools used in 
quality control include a number of statistical methods, experimen
tal design methods, and multivariate analysis methods. These tools, 
however, are used for obtaining data and analyzing available data 
after the objectives of the investigation have been decided. Al
though statistical quality control is based on these methods, as a
practical matter, not all managers and staff can become proficient
enough with statistics to use these tools.
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Hopefully, managers and staff will consider the complex rela
tionships among technical details and between departments and 
then organize and systematize this information as they initiate the
phases of their QC activities. In order to accomplish this, managers
and staff need new tools to help sort the confusing elements, un
cover the underlying problems, and devise a measure of the extent
of implementation. This need has long been recognized by author
ities in the field of quality control, and the development of a partial 
solution has been advocated for some time now (see the first section
of Chap. 3). It is important to think about how to treat previous prob
lems rather than to simply gather more data. Of the original seven tools, 
only the cause-and-effect diagram appears to accommodate this need.
However, expectations for the seven new tools run high.

Basically, there are seven desirable prerequisites for any tools or 
methods designed to be of use in the new era. The following subsec
tions illustrate these prerequisites.

The ability to process verbal information
In general, the problems confronting managers and staff involve
more verbal data. This is usually data involving both in house and
out of house matters, i.e., dealing with technological as well as mar
ket information. Managers and staff have a high level ability to make
use of this information. In the promotion of total quality control, it is
important to transform language data into either graphs or some 
other quantitative form so that everyone in the company has equal 
access to it.

In other words it is hoped that any new techniques will be
useful in helping managers and staff consolidate complex and var
ied verbal information. Such new techniques do not necessarily
have to be quantitative or computational. In fact, if possible, compu
tational techniques should be avoided. Rather, techniques that de
velop and express complex phenomena in terms of graphs and dia
grams and uncover underlying problems clearly are sought. An 
appropriate new technique would be able to identify and adjust 
problematic elements when quantitative data do not exist, and it would 
specify the types of quantitative data needed for future analyses.
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The ability to generate ideas
In the future, no one could contest the need to consistently promote
total quality control using new ideas (see preceding section). New
techniques should generate new ideas. Therefore, with this in mind, 
two needs surface.

The first is that any new technique should make managers and
staff feel that they are utilizing their intellectual capabilities. The
generation of ideas starts with the use of brainpower. In addition to
this "thinking" process, thoughts and ideas need to be expressed in 
clear statements and diagrams. Through repetition of this process, 
ideas are transformed into sentences and diagrams that can serve as
the starting point for ensuing rounds in the thinking process.

Methods of generating ideas also vary greatly from person to
person. New techniques also should be capable of yielding results in 
proportion to the user's ability. In addition, new techniques should
have some positive effects by virtue of having been utilized. For 
example, anyone can construct a cause and effect diagram, brain
storming and listing ideas to be sorted according to their relative
importance. However, frequently it is merely the drawing of this
cause-and-effect diagram that contributes to a better articulation of
problems.

The second need for new techniques in terms of the generation
of ideas is that there should be an orderly procedure for the con
struction and use of cause-and-effect diagrams, while at the same 
time leaving room for improvement. Because there are numerous
ways of drawing these diagrams, any method should be flexible 
enough to accommodate new ways to utilize these diagrams.

The ability to complete tasks
When a directive is received to proceed with or complete a certain
task, one should take into consideration the directive's relationship
with other tasks. Any new technique brought to bear should incor
porate ways to dissect tasks and assist in forming a step-by-step
work schedule.

One of the important aspects of completing a task closely relates
to the problem of prediction (see the preceding section). For example,
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QC activities in research and development aim at completing con
stantly changing themes and objectives. An important element here
is the establishment of a hypothesis designed for problem resolution
based on various kinds of verbal and technical information. QC
methods in research and development quickly and thoroughly test 
such hypotheses. Such hypotheses are evaluated from a theoretical
perspective and examined for potential value; then a detailed test is
designed based on the resulting predictions. It is commonly believed
that the quality of plans cannot be evaluated. In specific instances,
this is probably due to the fact that there has not been sufficient
appreciation of either the problem solving hypothesis or its pre
dicted outcome.

This situation is not restricted to research and development
applications. Since the new era for quality aims to improve condi
tions across the board in industry, this concept deserves serious 
consideration in all departments, including the QC activities for
high level products. Hopefully, new techniques will be responsive
to these requirements.

The ability to eliminate failure
When quality improvement is suggested in a department and, ac
cordingly, reform plans are implemented, complex problems surface
relating to cost, payment period, and facilities. Reform plans can
rarely be implemented at the upper levels of management alone; 
they have to be coordinated with the production process, outside
clients, supervisors, and subordinates. It is necessary to promote
improvement and consolidate efforts on all fronts while at the same 
time working to prevent failures or eliminate slippage that might 
occur during the transition period. New techniques should be useful 
here as well.

The ability to assist in the exchange of information
As explained earlier, research, design, and development in total 
quality control, along with QC development in such new fields as
atomic power plants, shipbuilding, and building construction, require 
a higher degree of information sharing between the departments
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concerned. In order to achieve this, several things are required: In
formation should be made accessible to everyone involved. Depart
mental relationships should be well defined. Each manager or su
pervisor should list all the tasks for which they are responsible, as
well as the specific tasks inherent to their project. Efforts should be
made to merge company wide technical forces. Presumably, new
techniques should be responsive to these needs.

The ability to disseminate information to concerned parties
Since TQC activities are aimed at merging company wide intellec
tual power, new techniques should provide a process whereby in
dividuals' ideas can be clearly communicated to others who could
benefit from that information. As long as reform is a group activity,
ideas and thoughts need to be expressed in an easy to understand
manner. The essential aim of this prerequisite, then, is for all the
information contained in the group to become the possession of the
entire group, and this, in turn, leads to the generation of new ideas.

The ability to use “ unfiltered expression”
Quality control materials often suggest "resorting to unfiltered ex
pression," in other words, saying things as they are. This is the
equivalent of encouraging an uncensored, unfiltered, lively expres
sion of successful results, the troubles endured during the process of
some improvement, or the birth or death of a new idea.

Essentially, "unfiltered expression" correlates closely with an
other well known saying in quality control: "Evaluation of the pro
cess is more important than the outcome." When one listens to the
history of quality improvement in another department in one's com
pany, it is very helpful if the changes in deficiency rate and values of
characteristics have been recorded over the years. However, people
rarely go so far as to record implementation details over the course of
several years of reform. Practically speaking, however, it is hopeless
to expect to rouse the interest of the younger generation of employ
ees by sharing with them only tales of trials and hardships.

Preferably, new techniques should encourage an unfiltered, 
lively, and truthful expression of the promotion process, as well as
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presenting the information obtained in a manner that is accessible to
succeeding generations.

As an attempt to fulfill these prerequisites, seven new QC tools 
are advocated and promoted here. Details of these tools are pro
vided generally in Chapter 2 and more specifically in Part II. At this 
point, let us just list the seven tools briefly:

2. Relations diagram method
2. KJ method (affinity diagram method)
3. Systematic diagram method
4. Matrix diagram method
5. Matrix data analysis method
6. PDPC (process decision program chart) method
7. Arrow diagram method

These methods have all been used in other fields, but an attempt
has been made to avoid simply importing these techniques. Each
method was assessed in terms of its potential effectiveness in quality
control or in terms of previous experience with the techniques in QC
applications, especially in areas that pose QC problems. These new
methods do not have to be newly invented ideas; if they were tech
niques that had not previously existed, their utility would be rather
suspect.

These seven new tools are being promoted in the belief that
they can be used most efficiently when they are combined in an
interrelated manner. It also needs to be made clear that the seven
new QC tools do in no way contradict or replace the existing tools;
the new tools are simply meant to supplement and complement the
previous tools (see the second section of Chap. 2).
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