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Preface

This book describes the current state of automation of the Japanese
manufacturing industry. When read from a Western-world point
of view, it clearly identifies some of the cultural difference between
Japanese and Western manufacturing industries, and identifies some of
the reasons why Japanese manufactured goods have achieved a com-
petitive edge.

One of the key issues is that Japanese manufacturing companies are
more receptive to the philosophies and benefits of automation. Large-
scale factory automation is by definition a high-cost activity which is
highly disruptive to the roles of the existing workforce. It is also
unreasonable to expect a short-term return on investment. These factors
make such automation prohibitively expensive to smaller organizations
unless they have assistance.

The Japanese Ministry of International Trade and Industry (MITI)
and other government bodies actively encourage smaller manufacturing
industries to invest in automation. Examples of this are the use of lease
robots, special low-interest rate loans for investing in automation, and
tax incentives for users of computer-controlled machines. The cor-
responding Western organizations such as the British Department of
Trade and Industry (DTI) do not approach this level of support.

Japan also has a shortage of skilled labour which can be alleviated by
the introduction of automation. In addition Japan has company unions,
as opposed to the Western trade unions, which means that changing
job specifications are viewed from a different perspective. These factors
combine to minimize the workforce mistrust and opposition to auto-
mation which is prevalent in the West.

One of the great benefits of automation is the ability to manufacture
small batches of a wide variety of products. This gives a competitive
edge over the mass production of a small number of products used by
traditional manufacturing companies.



Xii Preface

When considering the automation of factories the approach of using
the simplest equipment which can adequately perform a task is em-
phasized in this book. Thus the problems of inaccuracy, support and
maintenance costs are kept to a minimum.

To summarize, the methods described in this book are applicable
to a wide range of manufacturing companies worldwide. All of the
examples quoted refer to actual implementations and thus there is
concrete evidence of their viability. Hence, given the necessary fund-
ing, there is no reason why automation on the scale adopted by Japan
cannot be adopted by all other industrialized nations.

Dr Phillip R. Edwards
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Introduction

This book has been compiled to address the expanding fields of fac-
tory automation (FA) and the large-scale application of computers,
computer-integrated manufacture (CIM). It examines these areas in
terms of their significance, situation, perspective and basic system
technologies with respect to the current situation in Japan.

The current automation technologies, current situation, and tech-
nology of computer-integrated manufacture is examined.

In order to provide a foundation for later chapters, each technology
is examined with respect to the reasons for its usage and growth.
Factory automation is examined as an automated production tech-
nology. Computer-integrated manufacture is examined as a com-
puterized production technology. The systems engineering involved in
the introduction of factory automation and CIM systems is outlined,
and the growing use of numerical control (NC) machines and the
development of robot management operations in Japan are described.

Chapter 2 deals with system networks, software databases, artificial
intelligence, standardization and other recent technologies necessary
for factory automation and CIM. Chapter 3 is a case study which
illustrates IBM’s successful introduction of CIM into the company.
Chapter 4 identifies the risks accompanying the introduction of factory
automation and CIM. Safety measures are suggested to counter these
risks, and the effectiveness of the methods are evaluated. Chapters 5
through 13 describe actual examples. They show the introduction of
factory automation and CIM into ten factories belonging to major
Japanese companies. These experiences are related to the preceding
four chapters.

Kiyoji Asai
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