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It was the oil shock in the fall of 1973 that draw attention to our Toyeta
preduct:on system. This was because in the slow-growth economy which ‘ollowed,
Toyota Motor Company showed a relatively STronger resistance 10 cecession than

other companies.

The Toyota production system was a response to the state of the automobile
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tnaustry in Japan after the war, namely:

The Toyota approach was the result of many years of trial and ecror as searched
for a way to survive in competition with the mass production systems already weil

estzblished in Europe and America.
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history which started with Mr., Sakichi Toyota and has continued through Mr.

Kiichiro Toyota to the present.

From the beginning, we felt we had some original ideas particularly suited to

the economic environment of Japan. So, we_did not want other companies.
—_—
especially those of the advanced countries, to understand it easily, Consegquently,

we practiced the ol QAR 2nd other techniques_without
B

pubiicizing them. Thus, it is only natyral that our system was not understood easily.




Recently. | heard often from the cutside that there seems to be some sort of
sec*et in the Toyeta production system and in "Kanban®, which is the method of
operating the system. We have received many direct and indirect inquiries from
many peopie on the Toyota method of making things. They were not only from
peopie in business, but from professors who are teaching production management in

the universities and management consultants.

We are grateful for this interest on the Toyota production system. However, as
the attention grows and as more people in the business in this country study the

subject, there seems to be misunderstanding in some cases or, sometrimes, certain

convenient portions are abused.

One specific example is to make a shortcut conclusion that Toyota production

system is § "Kanban system". ?i
\____________,/

"Kanban" is_ope of the operational means of the Toyoma production system and
"
just the adoption of "Kanban" alone does not mean that the productivity will rise

accordingly. And the intent of improving the record of a parent firm by "harassing

the subcontractors” is entirely out of character with the idea of the Toyota

production systam,

So, in order for others to underszand and apply the Toyota production system

correctly, | have written this book.

[n order to ensure correct understanding, emphasis was placed on the ideas and
e — i
prenciples. involved rather than giving many specific examples. [ would like to teil
el st

this 1o the readers in advance.



" To the distorted interpretation and criticism on the system by some people, |

have not given any explanation or clarification. This is because I firmly believe that
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March, 1973

Taiichi Oono
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A Comment aon This Book

Rintario Muramatsu
Facuity of Science and Engineering -
Waseda University
In all the countries around the world, varicus studies are being made on the
production methods. In Japan, a marvelous production method was born, the Tayctz
production system. [t was developed about 30 years ago by Mr. Taiichi Oono, -

presently the vice president of Toyota Motor Company. and it is showing tremendzis /téq/ F W)

/ 71 ﬂ _‘- -
results teday. [t is a revolutionary production svstem which it is behevec* A
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In the multi-step production system which characterizes many producticn

processes, there is whmg method".and the “"pulling method”. in the former.
-‘;'
planned production quantity is determined from the demand prediction for a certa:n —

ceriod and the inventory at hand; each succeeding production period is determined
from the standard iniormation at a certain time for each step. and the product is

made n sequence from the earlier process. This method i5 used widely. [n the

P T AT s cvﬂﬁ Each of the —

two methods has merits and shortcomings and which one to choose and how to apply

it in an effective manner depends on the philosophy and creative innovation in

practics of the managers and supervisors.



The Toyota production system is a "pulling method”. In order to understand why

1T 1s 2iving such tremendous results today, it is important to understand the overail
philosophy and concept which constitutes its basis without being side tracked by

individual phenornenon such as "Kanban™.* If the "Kanban" is infraducred merely 3s a

form without being part of the total philosophy, | believe there will be many

troubles. [t is important to recognize that the system did not happen overnight.
_

@@ have been worked on for 30 years aimed at not only improving

overall efficiency but also the enhancement of the work environment.

In this sense, | think it important for the industrial worid that Mr. QOono, the
man most responsible for the Toyota production system, has written this book to

describe his philosophy and ideas for reforms.

Mr. Cono 15 a man with some very special skills and determination. He has

always challenged existing concepts and this has enabled him to conceive and applv

improvements which are both accurate and swift. He is cne of those rare people

wio can do this, and | have learned much from observing him and listening to his

theories.

If one wishes to improve the character of one's business or increass

productivity, just reading this book may not bring it about.
—— — s
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*'Kanban™ - Instructions enciosed in a clear plastic envelope which communicates

what 1s needed to be known at the point where the knowledge is

needed. {i.e., 3 work station)




For this reason, 1 recommend this book not oniy to those associated with

production and manufacturing, but to anyone who is a manager or supervisor. :
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But if one reads this book and uses one's own creativity~and lmagination in

applying the theories herein, timprovement should come abour even in a bysiness very

cifferent from Toyota.

Losr Tl Theewss, Favag TA775
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Cnapter l. A Start from the Needs

o The Oil Shock Opened our Eves

Starting at the time of the oil shock in the fall of 1973, people began to show 3

sirong interest in the Toyota Production System.

-_p———_-u-.__.\
The effect of the oil shock was great on government, business and on the lives
\______—-"

of indivicguals. During the next yeal, the economy of Japan collapsed to a state of

zero growin.

Recause of the recession, many companies were suffering a great deal. Toyota,
although its profits also suifered a decrease, kept earning more profit than other

companies and this ot attention. People wondered what it was about the Toyeia

proguction system whica made this possibie.

Beginning a time long before the oil shock, I had been trying to discuss the

Toyotla manufacturing technology and Toyota production system with anyone | came

across but 1 ceould not_arouse much interest.
-__'____--—"-'-_

After the oil shock through 1975, 1976 and 1977, Toyota's profit kept rising and

the gap between Toyota and other companies kept growing; and with this, the Toyota

production system started drawing attention.

During the era of rapid economic growth which Japan had maintained until

1373, the American system of mass production worked weil. When the rapid grawth
s

stopped and the growth rate dropoed. hawever, it became verv obvicus that a

Susiness coulc not e profitabie ~ith the conventional mass oroduction system.

-



Ajter the war, in 1950 and 1951, we never imagined that the number of cars

i increase to today's level. A leng time before that, in America. the method of

W2
cutzing costs by mass production of fewer types of cars had been developed: that
g

sets =d into the American way of !ife. In Japan, however, this was not the case.

R e

Our problem had been how to deveiop 3 method of cutting the cast while

—————

procucing small numbers of many types of cars. m”{ﬁﬂ{c\zﬁ &

During the |5 year period starting from 135% to 1960, Japan achieved unusually
rapi= growth in economy. As a result, mass producticn, American style, was
eife__c;_ive in fairly many areas. But we kept reminding ourseives that careless
imization of the American mass production system could be dangerous. Making

smal numbers of many types cheaply - wasn’t this something we Japanese could

deveiop? And we kept thinking that such a produétion system developed by

Jasznese might be able to surpass even the so called mass production system.

In summary, the Toyota production system is a method which can produce smail

quanrtities of many types.

o "Slow Growth" is Scary MP” heat

During the (Erevious eras of high growth rats/— before the oil shack, the

business cycle usually consisted of two to three years of prosperity and, at the most,

half 2 year of recession. At times, prosperity lasted even more than three years.
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- "Slow growth" is the reverse of such a cycle. Annual econcmic growth rate of

B Lt

to I percent lasts at the most half a vear to one year and the next 2 t0 3 years see
a small grawth or none at all or even below zero growth.

-
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Indusiry in Japan, in general, has been accustomed to an era of "if you make.

you can sell” and the automobile industry was no exception. I am afraid thar,

———— . - \"/“ L‘“"M I

e - - - .
because of this,’many business managers’ thinking is geared toward quanm

In the automobile industry, the term "Maxi Silverstone Curve”" has been used
frecuently. This principie of the effect of mass production says that, although there
is a limitarion in the extent of cost reduction, the cost of an automobile decreases

drastically in proportion to the increase in the quantities produced. This was proven

g" Y
thoroughly during the era of high growth rate and the principle is buried in the mind

- P, -

of people in the autcmoebile industry.
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'&B—u/‘t}. today, having entered the slow growth era, we must get rid of the idea of

the merit of the mass production eifect as soon as possible.
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We have entered an era in which the production system of aiming at the mass ";37
£
production effect by enlarging the lot size (for example, taking the case of ~
operating a press, punching out as many as possible with a die giv its of time) is
not applicable any more. We must realize that such a production system also |
(" generates all sorts of waste bn top of having become inapplicable. /
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o "Cartch Up With America"

I am not saying that all imitation of American ways is bad. We have learned

many things from the automobile empire of America. America generated wonderful
F Gy

production management techniques and business management techniques such 35\95/1

/#-...'_‘
(quality control) and TQC (total quality control). Japan imported these techniques
and used them fruitfully. The same has been true also with\d/‘lE(mdustrial

engineering).

These techniques were born in the American environment and they were

generated by the efforts of American people. [ think Japanese people should realize

these facts and never forget them.

August 15, 1945 was the day on which Japan lost the war and it was aiso a dav
of a new start. Mr. Kiicnirc; Toyota (1894 - [952), president of Toyota Motor
Company at the time, said, "Catch up with America in three years. Otherwise, the
automobile industry of Japan will not survive." For this goal, we had to know
America and thus we had to learzn American ways.

3%

In 1937, [ was working in the we#ving plant of Toyota Textiles. Once | heard a
man say that a German was producing three times as much as a Japanese was. When
he went to America from Germény. the ratio between CGermany and America was |

to 3. Thus, the ratio between Japan and America turned out to be | to 9. I still

remember my surprise at hearing that.it took nine Japanese to do a job which one

American could do.

« W



I wondered if productivity had changed from one ninth of America to one eighth
during the war. Anyhow, President Kiichiro Toyota was saying that we should catch
up in 3 years. Would it not be very difficult to raise productivity by 8 tirmes or 9

times in 3 years? Would it not mean that a job which was being done by 106 men

e

had to be done by 10 men?

Furthermore, the figure of one eighth or one ninth was an average value., If we
compared with the automobile industry which was one of the most advanced

industries in America, the ratio would have been much different. But, of course, it

could nas be that an American was putting out 10 _times more physical wark, [t must

o

—

—_— be tha:!Japanese pecpie were wasting somethinﬁ.l Sa, if we could eliminate the

waste, productivity should rise by a factor of 10. This way of thinking was the

starting point of the present Toyota Production System.

o Twao Pillars of -2 Toyota Production System

The basic idea of the Toyota Production System is "absolute elmination of
- waste.” There are the {ollowing two pillars: which are needed in supporting the wor:.
to achieve this idea.
{1) Just-in-time 4

(2} Auto-activiation v

"Just-in-time” means that in a process of assemblying a car in a flow process, a

part needed in assembly reaches the assembly line every time it is needed and oniy

as many as needed. [f such a situation can be reaiized throughout a company, it

would approach Zero "inventory”.

R
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Frem the siandpoint of production management, this is an ideal state.
Howsaver, with a product like a car which is made of thousands of carts, the number

of all of the processes invoived is a huge cne. Obviously, it is an extremely difficult

job to bring the production plan of all of these processes to the state aof

“Jusi-in-time’" in a very orgerly manner. An upset in the predicticn, 3 mistake in

the paper work, defective product and necessary corrections, trouble with the

facilities, chang# in the employees’ attendance record ... the problems are countiess.

If a problem acises at an earlier part of the process, there is always a cefective
proguct in a later part of the process. This would cause a line stop or change a plan

whethar you like it or not.

[f we disregard such situations and consider only the production plan for each

process, the parts would be produced without any regard to the later processas.

L ————

r ~ .
waste would resuli, defective parls on one hand, huge inventories of other parts
which are not ne=ded immediately on the other. This would create a worsening of

the production efficiency and lowering of business efficiency.

Even worse. there would be no distingtion between normal and abnormal states
on each line of the production field. When the rectification of an abnormal state is
delayed, too many workers are making too many parts. Such situations can not be

corrected quickly.

Therefore, in order to satisfy the condition of "Just-in-time" in which each
process recsives an item which is needed, atr the time jt i5 needed and as many as

neeced, the conventional method of management in which the procuction plan is

direcTen [0 ezct Zrocess and an eartier process carries the ttemns to a later prccess.

15 "t Jeliavesz 12 work well,

-5 -
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o Urilize the QOut-of-Common-Sense Idea

! kept thinking about how to realize the "Just-in-time" system in wnich the
parts needed are supplied when needed, with as many as needed. | am fond of
thinking about a problem over and over. Fiow of production is the transfer of

materials. So, 1 tried to think of the transier of materials in the reverse direction.

At

TRocess= EARLIER — ---—--~-=—=2 LATER

The conventionm-rof thinking was "to supply taterials from an earlier
process to a later process.” In the productien of automobiles, a material is
machined into a part; the part is assembled with others into a unit part, and this
flows toward the final assembly line. As the material progresses from the eariier
processes toward the later processes, they form the body of ti;e car.

CakiieR K- - - - - -LaTe

Now look at this flow of production in reverse: "a latter process going to an
earlier process to pick up the parts needed when needed and as many as needed? In

that case, would it not be "all right if the earlier process makes oniv the portion

which is picked up?” As far as the means of interconnecting many processes is

concerned, would it not suffice if (Clear indications)are made of "what and how

- WHAT .

- HOumy-

many” are needed?

Let us call this means of indication a "kanban" (indication board} and circulate

this between esach of the processes to control the amount of production, i.e. the

amount needed. This was the beginning of the idea.



%e tried the icez in various ways and finally decided to pursue the following
svstem: Taking the “Iinal assemoly line” as the stariing point, the production plan is
given only to the zssembly line: as for the method of transferring the parts which
were used at the assembly line, we switched from the conventional system of
forwarding the par:s from an ezrlier process to a later process to the sysiem of "a
latzer process going 10 an earlier process ta pick up the parts needed a: the time
tney are needed, as many as needed and the earlier process making only :he portion

which is picked up.”

Cn this basis. :he producticen plan can be given to the final assembly line.
incicating the desire< types of cars. The time they are wanted and the quantity
wanted: then the mezhod of managing the transfer of materials is__fgjrersed to one in
which a later process goes to an earlier procsss to pick up the various parts which
are used in the assambly line: in this way, the manufacturing process is followed
reversely up towarz the earlier processes as far as to the department where the
rocughly shaped masz=rials are prepared: then the chain is connected and synchronized

and the condition cZ "Just-in-time" system is satisfied. By this. the management

work force is also rezuced drastically. Here, the means which is used for conveying

the information of -icking up or production order is the "Kanban" which we touched

on previously.

About this "Kanban", we shall describe it in further detail in a later section.
Here, | want the rezder to understand the basic posture of the Toyota production
svstem. The basic icea of the Toyota production sysiem is supported by the
"Just-in-time" sysi2m which we have discussed so far and the "auto-activation”
which we shail toucs upon in the next section. The "Kanban" method is :ne means

wnich moves the Toy 2ta proguc:ion sysiem smoothiv.



o Give the Machine Human [nteiligence

Another pillar of the Toyota Production System is "auto-activation". [t is not

"automation”. It is "auto-activation”.

There are many machines which operate by themselves once the switch is
turned on. Recently, the machines are becoming faster with high performance
capability. As a result, any small abnormal situation such as a piece of scrap fall ing
int¢ the machine can damage it in some way. Tl';e dies break, for instance, or the
taps. When this happens, defective parts start to be produced and tens, hundreds of

them quickly pile up.

With this kind of automated machine, we cannot prevent the mass production of
defective products and there is no built-in automatic checking system against

roubles occurring in the machines. = AUTo~- ACTI{ VA TIeN

=5 BuToemMA TN

This ts why Toyota has been placing emphasis not on simple automation but on

the "auto-activation.”

The spirit of “auto-activation" orginated with the invention of an
auto-activated weaving machine by Mr. Sakichi Toyota (1867 - 1930), the founder of

Toyota Company.
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This machine would stop instantly if any one piece of the vertical er lateral

threads broke. In other words, "a device which inakes the judgemnent of good or bud”

was built 1n the machine. As a consequence. defective products were not made.

At Toyota. the "auto-activated machine” means "a machine which is attached

to an_automartic stopping device.”/ In all of Toyota plants, most of the machines.

whether they are new machines or old machines, are squipped with an automatic
stopping device. For example, "fixed position stopping system®, "full work system”
or "prevention of defective products (BAKAYOKE) and various safety devices are

additionally installed. Thus, human intelligence is given to the machines.

Such auto-activated machines change the meaning of management greatly as

well. Thus, an operator is not nesded while the machine is working normally. Onlv

when the machine stops because of an abnormal situation does it ger attention. As a

result, one man can attend to several macnines, making it possible to decrease the
number of operators and increase production efficiency drastically, Wit ®
AP
=2l e A V
Another way of looking at this ts that if 3 man"must always attend to a machins
and replace the machine when something abnarmal happens, this means that the
abnormal situation would never disappear. An old Japanese proverb says, "If
something stinks, put a cover on it." If the material or machine gets repaired
without the managing supervisor being made #ware of the fact, improvement is

never achieved and the cost never goes down. Stopping the machine when there is

trouble forces awareness on everyone. I[f the problem is clearly understocd.

imerovement is now possible,

IS
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Expanding this way of thinking, we set a rule that even in a production line

_ . i ) —
whtcn is operated manually. the workers themselves should push the 5top button and

halt the production line if tmere is any abnormality.

The automobile is a praduct for which the safety aspect must be ajways
regarced as tmportant. Therefore, with any machine on any line in any plant, it is

ingiscensable that the distinction between normal and abnormal operations is clear

and the countermeasurs azainst the recurrence of. any trouble is ready for

applicatien. This is why | ook this as one more pillar for supporting the Toyorta
appricas:on.

Production System.

o Svnergism Effect of Individual Skill and Team Play

How to implement the "autc-activation” is up to the wisdom of the managears
anc supervisors of each production area. The Kkey point is to artach human
inteiligence o the machine znd . at the same time, the point is "how to adapt the

simcle movement of the operator, the man, to the auto-activation.”

How should one dascribe the relation between "Just-in-time” and
"auto-activation" which can be called the two pillars of the Toyota Production

System?

Comparing this to a baseball team, “auto-activation" corresponds to the skills
gy
and talents of each player. "Just-in-time" might be seen as the teamwork invoived

N reaching an agreed upon otiective.




posture. This is an important duty of the coach. /
e ——

For examopie. a man in the outfield has nothing to do as long as the nitcher has
no problems. Zut a problem -- the opposing batter getting a hit — activates the
outfielder who carches the ball and throws (r to the baseman "just in time"” to put

the runner out,

‘Aznagers and supervisors in a manufacturing plant are like the manager,
bartting coach, base coach and field ccach in the baseball team so to speak. A strong
baseball team is the one which has mastered the team play, i.=, the coordinated play
with which they can meet any situation. The production team which has mastered

the "just-in-time” system is precisely like a base~all team which plays well together,

On the other hand, "auto-activation" performs the role of eliminating

over-production which is an important waste in manufacturing and of preventing the

production of defective products. For this, the "standard operation" which

corresponds to the ability of each plaver muyst be recognized at all times ang. when

2

- ——

an abnormal situaticn arises, i-e. when the ability of a player cannot be brought out, s
. b

the plaver must be given special instruction so that he can be restored to his usual

MéeR |

In the "auto-activation" system, "management by seeing with eyes" can be
achieved and the weaknesses which exist in the production fieid, (i.=. in each of the
players) brought out to the surface. As a result. it is possible to apply a measure for

FERT,
strengthening the player involved. ERLLS ComE 7O ¢

A team which wins the championship in the World Series or in the Japan Series

n2s 3=od team play and good individual plays without exception. The original source

u

— e e e,

of nis bower comes from the"'_synergism effect of the two factors.
T T — o ———. —_—
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[n the same way, 2 production line where the "Just-in-time' and

"auts-activation” work together is stronger than any other system.

o] Cost Reduction is the Goa!

Frequently we use the word "efficiency” as in "production efficiency”,
"management efficiency”, and "business efficiency.” The reason for pursuing
"efficiency” in modern business is to realize the "reduction of cost” which can be

called the root of the business goal.

Not only in Toyota but in all industries. profit in a manufacturing business can
be obtained only by reducing costs. The way of thinking along the "cost doc:rine” (in
wnich the price is determined dy adding profit to the actual cost) is something like
sending the final check to the consumer. In today's automobile industry. such

thinking has no place.

Qur products are scrutinized by cool-headed consumers in free, competitive

markets.

How much a product costs to make is not a consumer's concern. The question is
=T, q

whnether or not the product is of any worth to the buyer. If a high price is set
.

tecause of high cost to manufacture, the consumers will simply turn away.

»



For a manufacturing business of consumer products to survive in free,

comperitive markets, the suzrame order which it has to obey is the reduction of

COsTa.

Puring a period of high economic growth rate; anyone can achieve lower costs

through high production. But teday, in an era of slow growth; any form of lowered

COSTs i5 not easy 1o achieve, There is no magic method simple and absolute.

.

LR
. . . . ' ™ .
L—\yhat is needed is a total management _system in which human ability is drawn

cut fuily to enhance the fruitfuliness and utilize the facilities and machines well,

performing the wark with absclute elimination of wastes.

We have discussed the two pillars which support the basic idea of the Toyota

production system that advecztes "absolute elimination of waste”. This producrtion

svstem was born in the Japznese environment because it had to be born, Today.

entering the era of slow ecsnemic growth worldwide, it is believed that this
production svstem (s a management system which is effective for any tvpe of

business.

0 An Illusion of Japanese Industry

Shortly after the war, Mr. Kiichiro Toyota, father of domestic c¢ar production,

advocated.ﬂ'za:ch up with America in three years")and this became the specific

business goal of Toyota.

3



When there is a clear goal, man's activity becomes vigorous. The same is true

2lso with bysiness activities.

During the war, in [943. I changed my job from textiles ro automobiles, and the
exoerience with textiles was a big plus. The idea of "auto-activation" which was
discussed previously was obtained from the auto-activating weaving machine of Mr.
3axichi Toyota. When | moved 1o the automobile production plant, I could spot the
merits and shkortcomings of the automobile production plant in comparison to the

textule plant aithough | was a layman in the fieid of the automobile.

During the time of rehabilitation after the War, the road for Japan's automobile
industry was very rough. Domestic car production in 1949 was 25,622 trucks and
only 1.003 passenger cars. Domestic production was really insignificant. Despite all

this. the Toyota production plant seemed to be filled with the eWople

W President Kiichiro Toyota's words "Catch up with America®

T4 gerecated such a soirtt,‘

In 1947, 1 was in charge of the No. 2 manufacturing machine shop at the present
Main Office Plant (Kyobo Plant at the time) in Toyota City. As a method cof
catching up with America, [ started rhin'king about having one operator take care of
many machines and aiso machines of many processes rather than having one man
operating one machine. Therefore, the first thing to do was to establish a flow

system in the machine shop.

In American machine shops as well as in the machine shops of most Japanese

comzanies, a lathe operator. for exampie, operates oniy lathes,

- 15 -




In many of the plant layouts, 50 or 100 lathes are located in one place. When the
machining is completed, the items are collected and taken to the subsequent drilling

process. When that is finished, the items are taken 1o the milling process.

R

- - . -l . . P — .
[n the case of America, there is a union for each job function~and many unions

are present in a company. 50, the lathe operators operate only the lathes. A

drilling job has to Le taken o a drilling machine. Because the operators are

single-skilled, a welding job required at the lathe work cannot be done right there.

The only way to have the welding done is to take the item to the welding section.

As a conseguence, the number of machines is large and number of pecple is aisa

- . . . :
Iarge.\ For American business which must achieve cost reduction under such

—

\

conditions, it is obvious it can be achieved only through mass prodyction.
\

By producing large quantities, the labor cost per car is reduced. Allocation ot

depreciation is reduced. This requires large, high performance, high speed expensive

\/

This type of production system is a planned mass production system. Each cf

machines.

the processes makes many parts and forwards them to the next process. This
method naturaliy-generates lots of waste. From the time Japan acquired this
American system until the time of the oil shock in the fail of 1973, Japanese
businesses had the illusion of regarding this system as fitting the Japanesé

environment.

- 16 -
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o  Estaklish the Fiow of Production

[t is never easy to break the conservative systerm of the machine shop in which
operaiers are fixed to jobs, e.g. lathe operators to lathe work, welders to weiding

work. Although this might be impossible in America, it was possible in Japan only

becauce we had the wiilingness to do ir.
e S ™™ . B

v m—PEL L

The beginning of the Toyota production

systam began with my challenge to this old system.

With the outbreak of Korean War in June, 1950, Japanese industry recovered its

Vigof. [t is obvious that the automobile industry also sxpanded riding on this wave,

- This year was busy and hectic for the Toyota Motor Company. From April to June.
there was the labor dispute caused by the reduction of manpower, President
Kiichiro Toyotra resigned, taking the respensibility. After this, the Korsan War

broke out.

Although there was the special demand situation. zroduction was far from mass
production. The types were many. There was no change in the production of small

quantities of many types.

At the time, I was the manager of machine shop of Kyobo Plant. 1 started an
experiment in which the different machines were arranged in the sequence of

machining processes,

This was a radical change from the conventional system in which many pieces
of an item were machined in one process and then were forwarded to the next

process.



In 1947, machines were arrarnged tn the "shape of the character " = " and “the
shape of the character L" anc we took the challenge of trying the system of one

operator using three machines or four machines along the sequence of processing.

Resistance from the production tield was naturally strong. Although there was

no increase in the amount of work or working time, the skilled workers at the time

were fellows with tfi€ strong temperament of craft?na\nd they strongly resisted
——

change.

( They did not like changin;g/khe arrangment of machines; changing from the oid

systen of one man, one machine, to the system of one man many machines in a

sequence of different processes: being required to work as a multi-skilled operator.

Such resistznce was understandable. Also, by actually trying, various problems
became known. For example, a machine .must be set up to stop wnen a machining is
finished; sometimes there were so many adjustments that an unskiiled operator
found the job difficult to handle. As such problems gradually became clear, they

taught me the direction of the next move.

I was young and eager to push. But [ decided that pressing drastic changes in a

short time was not a good idea. I approached the problem with patience.

- 18-
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o We Were Seaten by "Dexansho” Producticn

When the lierce labor dispute ended and i-e Korean War boam with its special

demands arrived, tension filled the preduction slant and things turned lively,

For a Business, there is nothing which is more pleasing than orders from
customers. How should we handle the special demand of trucks? Pecple in the

precuction plant wers frantic,

At any rate, it was a time of shorrage of sverything from the crude marerials
to the parts and we could not get things in the quantity we needed or at the time we
needed them. Of course. the cooperating firms which supplied the parts were also

short of facilities and manpower.

Because Tovorz was a maker of chassis when many parts did nort arrive at the
time they were ne=ded and By as many as wers nesded, we could not start the
assemoly work. Because of this. we could not co the assembly during the first haif
cf tne month. The only thing we could do was to gather the parts which arrivec
intermitiently and irregularly and do the assembly work around the end of the
montn. Like the "Dekansho season" of sleeping away half of a year, this was

"Dekansho proeduction” and we were almost completely beaten by this situation,

if a part is needed at a rate of 1,000 piecas per month, it would be good to
make 40 pieces a dav for 25 days: 0 pieces toczy and 40 pieces tomorrow. ft is
cesirable to mazke a3t a constant rate. Furthermorse. it is important to make z0
Dieces 1aKing one dav. [f the fime of work per Zzv is =230 minures, it would De zooa
19 Make one oiece in [2 minures. TRis idea geveiopec into "averaged production”

Tt on.,

-9 -




Establishment of the flow of production and setting up the system of supplying
the raw materiais of parts to be machined at constant rates from outside — would
this not be the wzy the Toyota production systerm, {or the Japanese production

system) shouid be operated? Qur minds were rampant with imagination,

Because it was a time of shortges of everything, we must have believed it would
be all right if we somehow increased manpower and machines to make things and

store them,

At the time we were making at the most 1,000 to 2,000 cars a month and haﬁng
every process hold an inventory of one month's supply, might not have been too
much of a burden. However, for this purpose, we needed a large warehouse. Wnas
would happen if the quantity of production increased? We thought it would be a big

problem.

Therefore, we studied how the "all production around the =2nd of a month™ could
be averaged to a flat rate of production. We started by looking at the inside of the
Toyota Motor Company itsetf. Then, wherever an outside supplier was needed, we
would approach the other company and, after listening to their wishes, would ask for

their cooperation in helping us achieve averaged production.

L
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Depending on the rime and place, we discussed tre cooperating in various
aspects of manpower, mazterials and money. All of this «fort was made 1o get out

of the "Dekansho procuction”, i.e. the "all production arourc the end of a monch.™

¢ In the Beginning, There Was the Need

Su far, I have described, in sequence, the fundamental idea of the Toyota
Praducrtion System and the skeleton which makes up the bzsis of Toyota Praduction

System. 1 would like tec emphasize that a!l of this has besn realized because there

— - s . ——
were clear purposes ang needs at all times.™
S —— e — . ——

Even today, improvements at the piants of Toyota are made on the basis of

F— ey

! delieve verv earnestly that "necessity is the mother of invention.", Thus, it

is not an error to say that the key to great progress in orccuction Umprovement is to

let the plant peopie {==} the na=ds,
>
¢
The fact that [, myself, have been builcing the Tovota Production System
described above block by block has also been based on the sirong need to discover a

new procuction method, eliminating wastes, to “catch up with America in 3 years."

Fer example, the idea of "a later process going to an ezrlier process to pick up”
came ibout under the following circumstance. When the conventioﬁal system was
used. an earlier process continuously forwarded producis to a later process
regardless of the situation of production in the later procsss. So, there was formed

heags of Darts at the laver process. Men at the later process -ad to spend time



looking for storage space and finding parts. Because of this, the important part of
their job, their production, did not make progress, This waste had to be eliminared
somehow and it meant that the forwarding of parts from the earlier process had to
be suppressed. The strong feeling of these needs made us think about the idea which

was the reverse of the past method.

Estabiishment of the flow of production with the changing of machine
arrangment in the machine shop eliminated the waste caused by storing parts and
brought _the realization of the "one operator many machines® systemn (more
accurately the 'one operator rnar_u-; processes" system)} and raised production
efficiency two and three times what it had been before.

[ aiready mentioned the fact that, in America, this sytem of one operator many

diiferent types of machines could not be impiemented easily. As to why it was

. . e LN - . - - . . —
possible in Japan, one reasyas that Japan does not have the job function oriented =

iunions  like those in Europe and America. Conseguently, twansition from the

one-skill operator to the muiti-skill operator went reiatively smoothly in Japan,

although there was some resistance caused by the temperament of craftsmen.

This fact does not reflect a weakness of unions in Japanese industry relative to
the unions in Europe and America. Much of the difference lies in the history and

culture.

It is generally said that the trade unions in Japan are good examgples of the
vertically divided society which does not have mobility while the job function
oriented unicns in Europe and America are examples of laterally divided socierty

wnich has great mobility, [s this actuallv s0? [ den't think so.

7
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{n the American sysiem, a lathe operater is always a la:ne operator and a
weizer is a welider to the end. [n the Japanese system. an czerator has a broad
specirum of sxills. He can operate a lathe, handle a drilling macaine and also handle
a milling machine. He can even perform welding. Comparing the two systems.

which sysiem should one say is better?

fv is difficuit to argue which is superior and which is inferior. Much of the
cifference must be corning from the difference in the history arc culture of the two
countries. Each has its merits and demerits. So we should seek tae merits of each.

[n the Japarese system, each one of the operators acquires a Sroad specirum of
— .

procuction skills and thus participates in building up a total system in the production

plant which I call "manufacturing skill.” [n this way,“one mav ieel the worth of

working.

Neecs and oppcriunities wait. They are not born. We muss 20 and grab them.

s

In orcer to grab the opportunities which are practical, it is necessary to drive

oneseif to the uppermost.

What would be the utmost needs of business under the siow growth conditions?

Repeating the point, the questicn is what to do to raise procuctivity wzx_g_l_s__t_zs_

production quantity does not increase.

f‘

x’}
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H What [ assert is that modern industry must step out of this. We cannot stay in

¢ &

o Consciousness Revelution is Indispensable

There are numerouys wastes (n business but‘none is more terrible than the waste

of over production. Why does it occur?

[t appears we always feei,é;::re 1f we do not hold a considerabie amount of
N

inventory. Before, during and aiter the War, an era of continual material shortage.
Al el A

Suving and hoarding were very natural behaviors. Even in this affluent mocern time.
ceople bought up tissue paper and detergent when the oil shock came and this

tenavior of the mass of people also originated fromu.th \hcarﬂrng/?:h
Senavi A of peaple r e g psychology. .
L._/_

Is this not the response of a farming tribe? Our ancestors grew rice as main
food, and they stored it to be prepared for natural disaster. From owr experience
curing the oil shock, we learn that our basic nature has not changed much even in

the present time of material affluence.

Modern business also seems to be stuck with the same way of thinking. A
businessman may be overwheimed with uneasiness at being unable to survive in this
fiercely competitive society uniess he has at hand some inventories of raw

materials, materials in processing, and products.

the state of a farming tribe. We have to become a hunting tribe and muster courage r;f"f
1o procure only the needed itams ar the time they are needed and in the amount / | //
\
[l

&
nesded., We should not call it courag/e. [ think it should be the common sense of |, :/\

T egern industrial society, .

.2t -



ol bBusuress

——— . ———

ceople, a change of artitude and viewpaoint.

For a large inventory to be heid in an era of slow growth causes :~e waste of

over-croduction. It also causes “defective inventory” which is a most serious

business loss.,

We must first comprehend these situations in death. Only then, | think can we

achieve 3 "consciocusness revolution.”

-25.



9

Chapter 2. Evolutian of the Toyota Production System

o Can You Renear "Why" Five Times?

Have you ever put the question of "why" five times to a single matter? This is

easy to say but it is difficult to practice.
For example, suppose a machine stopped functioning.

(1} "Why did the machine stop functioning?"

— "There was an overload and the fuse biew."

{2}  "Why was there an overiocad?"

"It was because lubrication of the bearing was not sufficient.”

- (3) "Why was the |ubrication not sufficient?"”

"Because the lubrication pump was not pumping sufficiently?”

{¢) "Why was it not pumping sufficiently?"

"The shaft of the pump was worn and it was rattling.”

(5) "Why was the shaft worn out?"

- "There was no strainer attached and this caused metal scrap to get in."

Thus, by repeating the question "why” five times as above, one can discover the

real probiem and corracst |t.

o ——

- 24



[f tne procecure of pursuing the "why™ was not thorough, one might have =~cad
Wit the replacement of the fuse or with the repiacement of == pump shaft, [ zhis

was the <ase, the same troubie wculd have occurred again within a few months.

To tell the truth, it can be said that the Toyota sroduction system has seen

—_— T F T
built by the accumulation and eveolution of @entific approaaj
R 1____—:-_‘_;;:..‘--"‘;"'_

By asking the question of "why" {ive times of oneself and then by answerinz :he

question each time, one can reallv get to the true cause of the problem whicn is

niding cenind more obvious symptoms of the problem.
"Why. at Toyora Motror Company, can one person operate only one machire?
(At Tovora Textile, cne voung woman would oversee 30 to 50 of the automatic

weaving machines},”

8v starting with this question. we obtained the answer: "Becausa the mac-ines

ire NQT S&T yp 0 stop when the machining is completed" and from this the idez of

e —————— e e . —_ -
"auto-acrtivation" was derived.
I

To the question of "Why can a thing not be made just-in-time?", one can ociain

the answer: "The earlier process makes the thing too fast. It is not known how

many :s being made per minute." From this result, the idea of "averaging" could be
. - —— "




To the question of: "Why are we generating the waste of making too manv?”,

there evoived the first answer of "because thers is no funciion of suppressirg

——.

aver-production.” This led to the idea of "management by seeing with eyes" and

tnen this led to the idea of "Kanban.”

It was already stated in the previcus chapter that the Toyota Production System

is based on the fundamental idea of complete elimination of waste,

"Why is the waste generated to start with?" By asking this one question. cne is

actually asking the meaning of the profit, which is the condition for the continued

existence of 2 business. At the same time, this question is asking the basic nature

'\\ . /!

L.
y

ey V!
of the reason for man's working to the man himself. ) U/

About the production plant operation, [ regard the "data” as impoertant but !
regard the "fact” as the most important. When a problem arises, if the procedure
for pursuing the cause is not thorough, the action being taken can be out of focus.
This is why the question of "why" needs to be asked five ‘times repeatedly. This

forms the basis of the scientific attitude of the Toyota system.

o Complete Analysis of Waste

As the basic ways of thinking for the compiete elimination of waste, it is

important to keep the following two points in mind.

(1)  Improvement of efficiency makes sense oniy when it is tied to the
e — — e ———— ——

reduction of cost. To achieve this, one has to advance 0 thae direcsicn of
______—-—-..._-.
making only the things needed with minimum amount of manpower,

- 23 -
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(2) Look at the efficiency f{or each of the operators, for each of the lines.
then at the cperators as 3 group and for the whole plant consisting of all
the 1'nes. Tre efficiency must be improved at each of the stens. and ar [,/

the sarme time, it also nas to be improved for the whole plant.

Let us expand the above statements in further detail. Throughout the labor
discute which started with the manpower cut in 1950 and throughout the boom of
the special demznd which came later with the breakout of the Korean War, the
Tavora production plant struggled with the problem of how to increase production

without having to increase manpower. As one of the persons in charge of the .

C o

procuction plant. I put my ideas into work in the following ways. : ,__._.,.-':‘V '
- 4 /
r: ‘o

/
Sav one line has 10 men and makes |00 pieces of the products a dav. Starting P

-

the runking from this basis, the capability of this line is 130 pieces per ¢ay and the

productiviry per Jerson is 10 pieces per dav.

However, if wea o/bs;_rv\e\; the movements of the line and weorkers in further
A'~----—"/

detail, there are over-productions, workers waiting, and other scattered movements

depending on the time of day.

Suppose we improved the situation and achieved reducton of manpower of two
workers. [n other words, the fact that production of 100 pieces couid be done with 3
men would make it look as if it womﬁd be possible 1o make 125 pieces a day without
the reduction of manpower, amounting to an increase of efficiency by 25 pieces a

dav.



In actuality, however, the capability of making [25 pieces a dav existed even
before., The only thing was that the capability for making 25 pieces was being

wasted in the form of unnecessary work or making toc many,

From the above considerations, for individual workers or for the whole line, the

following equation holds if we regard the truly needed work as the work and the rest

as the waste.

Present capability = work « waste

(Operation = working « waste)

The true improvement of efficiency is making the waste part zero and bringing
the percentage of the work to 100 percent. Furthermore, in the Tovota production
System, one must make only the amount needed. Therefore, the manpower must be

reduced to trim the excess capability to match the quantity needed.

As the preliminary step toward the application of Toyota production system, ail

wastes must be identified completely.

(1}  Waste of making too many
{2) Waste of waiting

(3) Waste in carrying

(4) Waste of machining itseif
{5) Waste of inventory

(6) Waste of.movement

{7)  Waste of making defective products



By eiiminating these wastes completely, it becy-.es passihie 10 improve the

operating offiriency by a large margin. In this cai? we rmyst aot make any more

than nerdods and, thorufor@ Manpower floatj:_lz,/‘ThP Toyota prochiction

systern 15 a system of [loating up the excess manpower clearly. Reczuse 9f this

fact, some labor union people have been suspicious of the Toyota Production System
as a means of cutting peoples' jobs. But the fundamental idea is not something

cheap like that. The responsibility of the management is to identify the excess

P e mmemm .

manpower and utilize it effectively. Employing pecple when“;;cl:;du-ction has tq be

e e ————— .
increased because of good business and then laying off the people or recruiting early

retirees when recession hits are not good practices and managers should use them

with prudence. On the other hand, for the workers, eliminating the meaningless and

wasteful work amounts to enhancing the worth of work done by the individual

“worker,
worKes.

o My "Plant-Firs*" Principle

 am fundamentzily a man of the "plant-first" principie. This may be partiy due
to my up Sringing in the production plant while [ was young. éven after becoming a
manager. | have besn unble to separate myself from the production plant which
makes up the major source of information for the manufacturing business. As one of

top management at the present, [ am even closer to the production plant.

The time which provides me with more direct and live information about
management and which is most stimulating is not time spent in the office pondering

things as a vice president but, rather the time spent in the plant close to the
e ————

@ Mayde the "plant-first principle fits my character. Anyhow, this is the
- i T2 P2 T g B B e s - b

‘-.

result Of 2 long experience.
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sometime 10 1937 - 1938, while [ was working with Toyota Textile. [ was orce
T2 Dy my Doss to "prepare a standard work procedure of textile work™ and I mac a

Fz+2 time doing it.

I Sought a book on the standard work procedure from Maruzen and managed ™
¢z the jor. However, a3 proper standard work procedure cannot be written a: 2
c2:x. [t must Be revised many times over at the production plant to make a perfect

cre. Furthermore, | realized that it must be a standard work procecdure which

arvoody can "understand by sesing.”
N — _—

When [ moved to the Toyota Motor Company during the war time, it was only
nizural that | first called upon my men to prepare the standard work procedure.
Aztually, there was a strong need for it. Skilled werkars had to transfer from tre
prauction piant to the battle fieid and the machines were gradually being manres
b inexperienced men and women. This situation naturaily increased the need for
re standard work procedure. [ think the expérience I gained at the ume formed the

naz.s of the Toyota production system which [ have worked on for 35 years.

This was aiso the starting point of my "plant-first" principle.

In each plant of the Toyota Motor Company, as well as in the production plants
of the cooperating [irms which adopt the Toyota production system. "the
maragement by seeing with eyes” is thoroughly established. At the work station t-e
stz dard work sheets are shown clearly. When one looks up, the line stop incication
sezrd which is called "Andon” comes into evervoody's signt. This will show az cre

L2722 the sityation atout the trouples.

LAt
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Cn the boxes containing the parts which are brought to the side of the
production line, there is attached the "Kanban" which is the very symbol of the
Tovota production system. [n order to insure the delivery of the items needed at the
time they are needed, by the quantity they are needed. the "Kanmban' is carried with
the items at all times. Thus, while it indicates the movements of the producrs. it

also provides informaticn of operation directives.

As the means of the "management by seeing with eyes" which is the means of
management of the Toyota production system, | want to discuss the standard work

she=t first.

0 Write the Standard Work Sheet Yourself

A man working in the production plant should have the experience of writing

the standard work sheet himself. In order to write it so that somebodv else w:ii
—

undersiand it. first it has 10 be somerthing which is sufficiently convincing to himse!f.

R ——)

The standard work sheet is an important basic element of the Toyota productior.
systemn. What should be wrirten into the standard work shest and what kind of

thoughts of the plant people should be filled into the sheet?

1
We have carried cut(the elimination omjhrough the examinations of the

= 3
avsilable facilities, arrangement of machines, improvement of the machinirg

Lf
process, inpovation of auto-activation svstem, improvement of the rtoois.

o J . S 4
examination of the transportation method., and optimization of the amount of

materials at hand for machiming.

[
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~lsc we have maintained high efficiency in production by preventing recurrerce
of cefective procucts, operational mistake, injury {and many other unfavorabie

pcints) and by adding the wisdom of the men in the plant. What really has supported

these efforts without being conspicuousty visible is theStandard work shesr,

Tre impeortant point of the standard work sheet is to combine most effectively

the marerials, men and machines considering all of the conditions to perform the

y

procuction efficiently. At Toyota Motor Company. the procedure of this

. - . _— . . - .
combination is called the "combination of works” and the resuit of this mombination

1s regarded as the standard work procedurs.

As for the basics in preparing the standard work sheet, the comtent is not much
difiarent from the one which [ was asked to prepare 49 years ago at the eXTUE e
pl:‘.nt.. However, the present standard work sheer at Toyota Metor Companyv is
thoroughly based on principles. Furthermore, this plays an important role in the

"Mmzanagement Dy sesing with eyes” in the Toyota production system.,

As a marrter of logical consequence, the standard work sheet at Tovata ortor
e e —————— e ———
Company lists the following 3 elements of the standard werk procedure cleariv,
(1} Cycle time
(2) Sequences of work h
{3) Standard inventory

i

Cycle time” means the !ength of time in which one piece or one unit has to se

macs. This is determined by the producrtion guantity. i.s. the QUANTITY recuired ard

e ooerating ume.

Y




Quanti:y required per cday can be computed by dividing the quantity required

per month by the number of operating da/s >ar month. ) -,
J'!i -

. .:I{ "/' ///))i'j{'b“r/ {".'_,'
-~ ,’!J’ l‘. -

"Cycla time" is computed by dividing the operatmg hours by the quantity

—— .

required per day.

Even if the cycle tim= is determined in this way, individual difference shows up

for the persoen who makes it.

t is seid that "time is the shadow of action." In most cases, delay is generatad

because of the difference in the action and the sequence. If is the job of the field

supervisors (section chief, group foreman) to train the workers. Abeut unskilled

workers who joined newly, I say, "}_;ain them so that they will be fuil-fledged

.
workers in 3 davs.” This means that, by teaching them the sequence of work and the
key tricks ciearly and making the instruction clearly, the workers should be trained

10 g=t quickly out of the wasteful actions such as redeing a job or making Iaulty

parss.

In order to achieve this, the trainer must take the hands of the workers and

Eg_agh____dme_nl This generates their .trust toward the supervisors. ‘Simultaneously, on
the other hand, the connecting process between a worker and another is arranged so
that the workers can "help each other.” Because the work is being done by peocple,
there are small individual differences and difference of working time caused by the

physical conditions. Such differences are abscrbed by the worker who came to the

- - 3 - - r gy 3
process first. This is similar to the use o the\_saron touch zone in the track relay

S
competition. Carrying out the standard work in the cycle time, the "harmony
e

— —_—
betwes=n men" is allowed to grow,

L — L
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"Secience of work” mezns as the words sav. This is the sequence of work with
the flow cf time when a worker machines a part such as carrying things, mounting
on the mzchine and tzking it out of the machine. [t should be noted that this does

not mean the sequence of precesses through which the producst flows.

"Stzandard inventory” means the amount of material being worked in the

process, the amount being what is needed to carry out the work. This includes the
materials which are mounted on the machine.

-
-

|

When the work is being done in the sequence of machining, the standard |

et
inventory, in general, is sufficient if it could cover the items which are attached o
_ S e
the machines; no inventory is needed between the processes. However, if the work
e -
is being done in the reverse sequence relative to the direction of the progress of
——— e e T
processes, it igNecess te have inventory of one between two processes {inventory
"“--—-._.___- - __.‘____/ — —-’-_—_-‘ﬁ-___ﬂ____——-—ﬁ— »
of two if two are attached to a machine). . -
\_‘-___ e

In the Toyora production system, the parts must arrive "just-in-time” and,

therefore, the standard inventory must be established more strictly.

o 'Team Work is Everything
In the section where we discussed the "cycle time”, we touched won the

harmony between people, Here, 1 would like to discuss breifly my belief about

"team work."

- 36 -
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Beiween the work and sports. there are very many points in common. Among
the traditional Japanese competitions, there are many individual competitions like

sumo, kendo, judo. In the Japanese tradition, we do not cal|l them competitions but

A A

—

we "seek the way and study it with devotion of mind. This coincides with the fact

that, in the world of work, the individual art of the craftman is valyed.

After the western culture was imported, group competition sports of western
stvle were also imported. With this, the world of work has alse seen the modern
inaustrialization in which harmony hetween the people in a group, Le, the team

work, i1s demanded more than the individual art of a craftman.

For exampie, in the race of a boat which is rowed by 8 men. in the baseball
game in which 2 team has 9 men, the volley ball game in which 6 people piay on 2

team. and in the soccer game with 1|1 pecple on a team, the key which determines

e m———

the winning or losing is the team work. It is interesting that a team cannot win
-l-'.._______..n-—/ .

e

necessaily even if it has one or two star players.

Qur work is also done in team work, actually. In completing one job, 10 or !5
peodle play their roles: for exampie, in a flow process, a product is started from the
materiai and completed into the product. In such a situation, the team work
becomes more and more important. How many machinings one person finished here
or how many drillings one man completed there is not so important as how many

—_—
completed products a team made and this is the key point.

A long time ago, one favorite story which [ used to tell the men in the
preduction plant was the examcie of a boat, A boar is rowed by $ men. Four men
are op the left hand side and the 2ther four men are on the right hand side. If they

QS ~ct o the rowing right. the beat woula go in Zizzzg wavs.

~t

XY



See the pictur2 of boats on p. 45 of the original kack .

See tie picture of swimming relay cn p.

47 of the origirnal book.

The captisn reads "Zone of Running Assistance”




if a man feels that be is strong ans the other is weak 5o he shouid row twice as
hard. But 1f he starts messing with his oar. the bcat's progress is upset and it wil

not 32 straight. The best way to prapell the boat fast is thar every one distributes
3 TVery one ¢

e —— ——— i ——

the force in a balanced way and put the oar to a uniform depth by a3 uniform ace.

A volley ball team has 6 players todav but it used to have 9 plavers. How woulc
tt be now if the players of a 6-member team try to piay a game under a 9-member
systern? If a member tried a rotating receiving, the plavers might bump into each
other and get injured. Also. suppose a game is piaved between a 9-member team
and £-member ream. The team with more members would not necessarily win the
gamm. l_?;a-ther, the &-member team maY end up winning. This is similar to the case

i the story of leyasu Tokugawa who was watching a rock-throw fight when he was a

chiid and precicted victory for the team with the less number of members.

When team work s inveolved and omer various r=asons are involved. it seems To
W -, —_

be possible that a team of fewer memiers ends up winning. 1 believe that the same
.. __‘_‘_,--F—"'_"“—--.________—-___,.———-—"’_—‘—-_______._—

s possible with wark also.

From the sports, one can get many hints. While watching the baseball game. if
somecne draws lines in the inner [ield defense zone and says that this area is the
responsibility of the second base plaver and that area is the responsibility of the
thrid base player, all the fun of baseball would be gone. This point passes into the

work in the plant also. Just because the line of responsibility has been drawn. that

ol &

does not mean that things will go fine,




o Tre Skill of Baton Touch

It happened just about the time when | was beginning to work with the Tovora
production system. The Korean War was coming to an end and the newspapers were
filled with the words of the so-called 38th parailel. After reading the news. I said
that the 38 degree line should never be drawn because it is a tragedy of the nation.

The same is true with our work. We cannot draw a 33th parallel in the area of each
H‘I—-___ —

other's work.

At the time, | used to bring cut the subject of sports and say that we should

- il
regarc the area of work like the track relay comp®tition without drawing the 33th
parallel. In the relay competition, there is always the region of passing the baton.

If the baton passing is done well. the resulting record can be better than the sum of

Y

the individual records of the four runners

In the swimming relay, the next swimmer cannot jump in before the hand of the
current swimmer touches the pool wall. In the track relay, the rule is different and

& 5170ong runner can cover 3 weak runner. This is a very interesting point.

The same goes with work. ‘When 4 job is being done by 4 or 5 people, the parts
should be handed over as if they were the batons. [f the later process operator is
delayed by some pmblem the machine which belongs to
the later process man, When that man returns to his normal position, give the baron

to him and then return to your position. [ am persistent in telling my pecple that

they must perform skillful baton passing.

N~
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In work as well &3 in sports. it is desirable that the members of a tezm. for
exainple five of them, work with an equal leve!l of strangth. In actuality, however.
thes is not the wav it zoes. For exampie, there is a newly hired emplovee who is no:
‘amdiar with the work at aill. In cur produrtion plant, the work is done with the
paton passing system like in relay, and in the Toyota Motor Cdmpany, this kind of
tearn work is called the "Autyal Assistance Movement.,” This "mutual assistance

movement” provides the power for generating more powerful team work.

Sports and work have many ooints in common. The one commen point which | ‘

regard as the most impartant is that, both in the work and sports, practice has o be

stackes on practice and training has to be stacked on training. Understanding

I

theory in the head is not the problem. The problem is to remember it by the body.

1o make it instinctive. To have the spirit to endure this training is the road toward

the wirning in competition.

o A Hint From the Supermarker

[t has been repeatedly stated that the two pillars of the Toyota Production
Svstem are "Just-in-time" and "Auto-activiation.” The tool which is used in
operating this sytem is called "Kanban.” [ would like to describe where the idea of

this was originated from.

As a matter of fact, the "Kanban system” originated from a hint which |

obtained from the supermarkets in America.

!
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After che war, mzny things fame into this country from America. These were
chewing gum. <oecz <ala and. zmong the cars, the jeep. The appearancs of
supermarkets in lagszn started alter we entered the mid 1950's. From :he earlier
time. with the increzse in the number of Japanese peopie traveling to America.
people heird how cizsely the suoermarkets in America are relared o daily living
and. as a consequercs, the supermarkets beczme the object of interest to the

Japanese people who Have a strong curiosity and {ondness for imitation.

- :
i went to Americz in 1956 }md toured the oroduction plants of GM, Ford and

omer machinery comzanies. The most strong impression [ received in America at

b

the time was the extzat of the spread of the supermarkers.

To me, there was a special reason for rhis alsa. Already from the later haif of
the i940's in the mac-ine shop where | was in charge in the Toyvota Motor Companv.
we werz studying ‘ha supermarkets of America and starting the apolication to our

WOrK.

The combinarion of automobiie company and supermarket - this may look ode:
Sut. from an eariier ime, hearing from others about the set up of supermarkets in
America. we stretched our imagination on the connection between the supermarket

and our "Just-in-time' system.

A m is a place where a customer can get the things he needs at the
— e —
{rime he needs in the zmount he needs. A customer's desire somatimes exceeds what

! . f - . - . . . .
he needs and he encs up buving extra things. In principie. however, it is a slace
P -

‘-' wagre ore can Suv in2 Ihings ne neads.



From the side of the supermarket, the operator mus: prepare and arrange things

so that custorners can come to buy at any time.

In comparison o the traditional merchandising methods in Japan such as "Drug
Sale in Toyama", "Govokiki", "Furiuri”, this "supermarket system” which we jearned
fr=m America is a more rational system because, from the viewpoint of the seller,
he does not have to waste labor in carrying things which he is net sure of selling and,
trom the view point of the buyer, he does not have to worry about buying extra

~ - . . -
things. r.'!:c.ur':"s'u.r MERY TS LRI Y -~

- LArTe

Scrcamaessr 'f' - ""'"""'Cu:n.-o-r(

The hint which we got from the supermarket was that it might be possible to

look at the supermarket as the earlier process}in a production line. |The later
process which corresponds to the customer goes to the earlier process which
corresponds to the supermarket to purchase the required commodities (parts) at the
lime he needs them in the quantity he needs. The earlie;- process immediately
makes up the portion which the later process picked un. We bSejieved thar. bv

working in this way, we would approach our big goal of "Just-in-time” and, in 353,

we actually applied the system within our machine s'hop of the main plant.

Wnen | went to America in [956, [ had the opportunity of seeing the
supermarket which | had been interested in for such a long time and finally fulfilled

my desire to see them in person.

[n the [950's. supermarkets of American style appeared in Japan also. bringing

the cbject of our study ciose 10 us and providing research materials convenienty.

27
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The [irst biggest problem we faced in this system was thar. when a later
_-——————.__,_________‘_—.—__'_" i —— T e e ———— .
orocess picked up.a ‘arge quantity of a same par: at one tlme, the earlier process

e e e e e = —

would run mto a coniuswon. In order to achieve "just-in-time”. this wis a problem

e —

which we could not pass by avoiding and. therefore, we had to squeeze out dur
wisdnm to solve this problem. Eventually, after many trials and er-ors. we arrived

at the "avaraged production.” We shall describe this in a later section.

o What is "Kanban?"

The operating means of the Toyota production system is "Kanban." The most
frequently used form of "Kanban" is a piece of paper which is contained in a

rectangular, viny!l envelope.
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cn on page 52 of the original book.
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This ptece of paper carries information which can be dividied into three

categoriess "Pickup informatior”, "Transtfer Directive Information”, and "Productj:)n
B e ot

- - T m—

Directive [nfr)r:n)non." This runs vertically and laterally within the Tevora Motor

Corpany and Zetween Toyota :nd the cooperating firms carrying the informrion.

Earlier, it was mentionss that the hint was obtained from the supermarker.

—————
Suppuse we take the "Kanban” into the supermarke”: how would it work?
e
The commodities which were purchased by the customers are checked cur

it through the register. After this. the cards which carry information of the types and

5“-"(. . quantities of commodities which the customers purchase are forwarded to the
et

L L
://- Purchasing Department (this card corresponds ro the "Kanban"). Using ths
o y)
//J-" /

,\,/ informartion, the commecdities are swiftly made up by purchasing. This card

corresponds -.o the “Plck up Kznban" in the Tovora Product:on System. In the cace
Y

. =
®74ss of the supermarker. the commeagities which are displayed in the store corresponds =

the inventory at the sroduction alant.

o . .
put? 'f & supermarket has its own production department nearby, there would be the
fgo b p p .

"Procuction Directive Kanban® in addition to the "Pick up Kanban" between the

store and the production department. By the directive given in this Kanban, the
production department makes up the quantity of the commodities which were picked

up.

Of course, the supermarkets have not gone that far. In our production plant.

however. we have been trving :~is from the beginning.



It was mentioned that the supermarket system was adopted in the machine shop
around 1753, As the zctual means of operation, we used pieces of paper an which
the part number of a part and other information related to machining work were

fisted and we cal'ed this "Kanban."

Subsequently, this was called the "Kanban system" and it was felt directly that,
if this system were used skillfully, all the movements in the plant could be unified.
l.e. svstematized. After allf, one piece of paper was providing the information of
production quantity. time. method. sequence, or transfer quantity, transfer time. -
destination, stcrage point, transfer equipment, container, etc. ciearly for grasping

at one glance. At the time, [ believed that this means of conveying information

P,

would certainly work,

Generally. in business, information of the type of "what, when..how many” is
generated by the work planning section in the form of work start pian. transfer sian,
preduction orcer, defivery order and these are passed through the plant. When ths
system is used, "when" is interpreted arbitrarily and people think it will be ail right
if it is in time. Finishing early is taken to be all right. but the parts which were

made toc eariy take a ot of labor for warehousing. The word "just” of

"Just-in-time” has a meaning. If it is simply "in-time” (meet the deadline), then the

waste can not be aliminated.

.

In the Toyota production system, "over-production” is completely prevented by
"Kanban." As a result, there is no need for extra inventory and, consequently, ther=s
15 no need for the warehouse and its manager. The generation of countless numbers

of maper slips is also not needed.



o Unsound Tactics Become the Cause of Big Casualties

When onc uses a better tool, he gets wonderful resuits. But. if one makes 3

mistake (n using the tool, the too! brings a reverse effecr,
"Kanban" can cause varieties of troubles if it is not used right. In order to use
"Kanban" correctly and skillfully, we tried to have a clear understanding of the

purpose and role of the "Kanban" and then set up the rules of using the "Kanban.”

"Kanban" is a means for achieving "Just-in-time* and its purpose is

"Just-in~-time.” "Kanban" becomes the self-regulating nerve of the production line.

On the basis of this, workers in the production field start the work by themselves
/ - e

__----__'_'HN——-_—_
and make decisions on overtime work. )

et o e Y
=

It delineates the roles of managers and supervisors and shows clearly what has

o be done by the person in the upper position. [t is certain that this will expedit=

the improvement of work and improvement of the facilities,

e ——

The objective of waste elimination is also delineated by "Kanban.” Use of the

"Kanban" system immediately shows what is waste, allowing creative study about i:/

and proposals for improvement,
D . "y . _
’%6\1\: In the production plant, "Kanban" provided a great force in the reduction of

manpower, reduction of invertory, elimination I defective products and pre;ention

of the recurrence of breakdown.

- L -
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Now, the fcitowing shows the "roie" and "ryles for use" of "Kanban.”
M

(1)

(2)

(&)

{5)

(6)

"Pick up information” or
"Transfer Directive
Informarion®
"Production Order

[nformation”

Prevention of "Qver-
production and "Qver
Transfer.”

As the "Ticket of goods",
it is the certificate of
needed work.

For the "prevention of
defective products”, this

is a system which makes

the process which made the

defective products.
This is a tool for
"revealing the existing
problems” and is a tool

for "inventory centrol.”

=
1

—-

The later process goes to the
earlier process to pick up as manv
as indicated by the "Kanban.”

The earlier process makes items

requested by the

"Kanban"

in

the

quantity indicated by the "Kanban" and

in the sequence indicated.

When there is no "Kanban™ do not

transfer and do not make.

A "Kanban" is always attached to the

goods.

100 must be good products without

defecrts,

The number of sheets of the "Kanban”

is reduced with progress.



[t is not an overstatement to say that "Kanban", which is the means of
operauing in the Toyota Production System, controls the flow of goods in Tovora

Motur Company. Thus, it is controlling the production of a company which exceeds

2 trillion yen a y=ar,

I this way, the "Kanban" of Toyota Motor Company clearly reflects our wishes

and, in practice, it is used under strict rules and jts effectiveness is also shown in

the records of the business. However, the Toyota production system is advancing

every minute. Close examination of the rules of Kanban is an eternal problem.

e
- -

o Taient and Courage for Making Reverse-Common Sense into Common Sense

— ,
As mentioned aiready, the first rule of using Kanban' is that "the later process.

goes to e earlier process to pick up products” and this rule was derived from the

need and by looking at things.upside down or by looking in a wav which is out of

COMmon sense or reverse of common sense.

In practicing this first rule, understanding with simple knowledge is not enough.
The top management of business must reform their consciousness and make up their

mind 10 reverse the flow of the conventional production, transfer and delivery. This
e

faces lots of resistance and it takes Courage. But, in order to compiete the Toyota

production system, the decision must be made:

In 1943, during the war, [ moved from the world of textiles to the werld of
autemobiles and, for more than 30 years since then. ['ve been working on the idea of
the Tovora production svstem and have Seen in the vanguard of pushing this svstem

all the time,

_ug .



Now. finally, the Tovota production sysiem is drawing the attention of people
sur. 2t the baginning, there was no such thing as a Toyota production system. For a
lorg time. | had kept on searching in the darx for a self-styled Oono system, During
this time, sometimes 1| lost self-confidence myself. Rut, supported by the
cooperation of people with deep understanding, [ overcame the obstacles anc coula

reach a new stage of evolution,

This mav sound presumptucus but, if one traces the path of growth of the
Toyota production system, one finds 2 lot of coincidence with the growth of tne

scope of my own responsibility in Tovota Motor Company.

[n (949 - 50, when | was Manager of the Machine Shop of what is the Main Plant
of roday, | made the first step toward the-“Just-in-time® idea. Then, in orcer 1o

establish the flow of production. the arrangement of machines was changed anc we

took the approach of the so-called multi-process system in which one c¢rperaror

nandles 3 to & machines. From then to the present, with the growth of my

authority, [ utilized my authority to the fullest extent to broaden these ceas,

During this period, all of the ideas which t boldly put to practice were [ntended
for the improvement of the old system (the old, conservative production systam),
but they might have looked highhanded. Top management of the Toyora Motor
Company quietly kept watching the situation, and | admire the attitude which they

have taken,

B>



Cptn,
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In the middie of the discussion of e first rule of "Kanban,” we turned abruptly

e e topic of the top management of business. The reason for having done so is

tha: I the rule of "the later procass 32es to the ezrlier process to pick up the itemns
neaces when needed by the amount ne=<ded” is put into practice in a paor manner,
the whole business could be shaken fram the faundation. "The later process going to
the earfier process to pick up the items” means, in the situation of a producrtion

piant. the [tems needed reaches the sice of the production line at the time needed

by the amount needed.

-
-
T the earlier process. however, this is linked to me@ of the "schedule -
\i-_-____'/

iy .m@"\with which they have been familiar for a long time. The psychological

Yﬁ/

-—resistarce of the production plant men to the idea that what they are supposed to

make cannot be indicated a priority cannot be removed easily. Trying to make up
"‘-——-—_.__

the items which were p:cked up runs into the probiem of changmg the setup uniess
—'—'-'_—_-__-_-'""--—.__

e -

the gcroduction tine is a monopolized one. Usuauy people think that it is
__.___._-——-u..,

advantageous for (ne earlier process t> make a lot of an item. But while making
iem A in quantity, the process may not meet the need for item B. Consequent!y,

there arises a new need for shortening the time for changing the setup and making

the iot as small as possibie,

Among the problems which arise, th§ most difficuit ones come when the later
process picks a large quantity of one tvpe of item. When this happens, the earlier
process immediately runs out of the itam., [f one tries to counter this by holding
some inventory, he does not know whics item will be Picked up next and so he has to
nave an inventorv of item A, item B znd so on. it zll of the earlier processes start

Geing this, heaps of inventory will be formed in every corner of the plant.

]
S
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Therefore, a realization of the system in which the later process picks up

requiras; _l_:hg__ig_fcrrnation of the method of making in the eariier process and. ar the

—— — . -

same time, the reformation of the method of making in the later process. With

patience, | solved the problems related to the system of the later process picking up.

step by step. All of this was by trial at first for there was no manual. What would
—

nappen could be found out only by trying and every day was a continuity of tension.

We tried and corrected and then we tried again. We corrected again. Repeating

this. | expanded the system within the company of the later process picking up.

Lxperiments were always carried out at a plant within the company. During this

period, we did not deal with the parts which are ordersd from outside. The ides was

10 exhaust the problems af the new system within the companvy.

It was in 1963 that we started handling the delivery of the parts which were

ordered from outside. It really took almost 20 years of time. Recently we hear

frequently a chassis-maker asking the cooperating firm to bring parts just-in-time a:

if "just-in-time” was the most convenient system. If "Kanban" is used for piciking uc

ine parts ordered from outside without changing the method of making within the

company, "Kanban" immediately turns into a murderous weapon and it becomes an

entirely different thing which is far from playing its real role.

"Just-in-time" is an ideal system in which the items needed arrive at the side of
production line at the time needed and in the quantity needed, But a chassis maker

cannot ask the cooperating firm to work in this system. Adoption of the Toyota

production system is nothing but complete overhaul of the existing production

system. Therefore. once you want to adopt it, you shouid start it with vour mind se*
e —————

firmly,

33




o ngs+ahlishing the Flow" is the 8asic Condition

Afrer the war, we were concarned mainly with the guestion of how to make
gnad products and we assisted the cooperating firms outside our company alang this
line. After 1955, the quesiion became how to make the quantity needed. [t was

|41t ~—after the oil shock that we started giving guidance to the outside firms oa the

— metrod of making ggods under the "Kanban" system.

e - ==

Pricr to that, the Toyota Group gave guidance to the coaperating firms an the -

way of doing work in Toyota system, i.e. on the "method of making."
,l‘/fss P’d _

Jutsiders seem to think that the Toyota system and *Kanban system" are the

same thing. But the Toyota production system is the "method of making” and the

—

*X anban" system is the "method of management.”

g, until the time of the oil shock, we were giving quidance on the method of —

making under the Toyota system and this was focused an how to make goods s that

there wouid be as much flow as possible. 8ecause this ground work had been dore

T —

already, it was very easy to give guidance to the cooperating firms of the Toyota

Group on "K anban.”

Unless one completely grasps this method of doing work so that things will flaw,
\/it is not possible to go right into the "Kanban system”™ when the time comes. The
~ fact that the Toyota Group adoptad and somehow managed to digest it was possible

because the production plant already had the idea of “establishing flow™" and the_v‘

were actually practicing it. When people have no idea of this, it is very dirficult to

introduce the "Kanban" systam.
L)
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when wa started to try the “Kanban" system for the final assemaly line and I=

went to @ machine shop of an earlier process to pick up the items needed at the time
they are needed by the guantity needed, it never worked, This was oniy natural. It
was not the fault of the machine shop. We have to realize that the system would
not waork unless we set up the system of production flow which goes back stzp by

step sequentially and which can handle the "Kanban" system.

"K antan” is a teol for realizing "Just-in-time." As the preliminary condition for

= the tool to work fairly well, it is indispensable that the production processss be

. P ——_
SK managed to flow as much as possible. One can say that this is really the basic
- R

conditicn. (Qther important conditions are "averaging" the producticn as much as
i ———

possibie and doing work always in accordance with the@standard work procedure." > STANOARD
- T =T oPTLo

Efrmto i P ' vttt o ALY
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Now, in the Main .Plant of the Toyota Motor Company, the flow betwean the
final assembly line and the machining line was estabiished in 1950 and the sg-called
"synchronization" had started althougn the scale was small. From then, we kapt
going in reverse taward the eariier processes and gradually laid the groundwoark for
the cempany-wide adoption of the "Kanban” so that the work and the transferring of

parts couid be done under the "Kanban" system. This was done by gradually gaining

the vnderstancing of all people involved. et
: g ael
{ T

-

It wes only in 1962 that we could manage the "Kanban” system on a
campany-wide scale. After achieving this much, we called the cooperating firms

and asked them to study it by watching how it actually workea.

We were taaching pecple who had no idea about "Kanban" and making inem

understand it witnout any texthbooks was dirficult.

T
LY



e asked the <coperating firms nearby to come, a few of them in a graup, angd
tren hzg them study the system. For example, the press firm people were asked to
s€e our press operation and the machine shoo pecple were asked to see gur machine
shop. Teaching in this way nad the advantage of showing the economical production

of goods in the actual production plant.

As 2 marter of actual fact, it would have been difficuit to get them to

understang the system by having them explore it in the dark.

This effort started with the cooperating firms nearby and t spread to the
Nagoya district. In the Kanto district,. however, the progress was somehow
delayed. Part of this reason was the distance. But the fact v)as that the part
makers in Kanto district were supplying their pm.ducts not only to the Toyota Motor
Company, Because they were supplying their products to other companies also,

A

their attitude was that they could not work under the "Kanban*® system only with the

Toycta Motor Company.

We decided that this would take time to have them understand, and we set out

to follow up with a ‘ot of patience.

In the beginning, the cooperating firms logked at the "Kanban“ as something
troublesome, Of course, none of the top management-members came, Even the
diractors in charge of production or the Manager of the Production Department did
not show up in the beginning. Usually people in charge of the operation would came,

but no important peaple came.



[ believe that at first many firms came perhaps without knowing whit was
inyogived., Anyhow, we wanted them to understand "KXanben." If they dignt
understand, men from the Toyota Motor Company would go and help. People of the
nearty firms understood the system early although they faced resistance in the

camgpanies. [t is 3 pleasure to see that ail of this effort is bearing fruit,

¢ Urge Them to do Using Your Authority

After ail, in the beginning no one knew what "Kanban" was. First, it was
against com mon sense and, as a result, there was strong resistance. Therefore, [ hed
to experiment with "Kanban”" within the sphere of my authority. Of cou;-s-e. we tried

to avoid causing any interference with the reguiar work.

In the 194Q's, [ was in char-g.e of the machine shop and the assembly Tine. At the
time, the Main Plant was the onily plant. After the end of the Tabor dispute in 1380,
“there was the No. 1 Producton Department and No. 2 Production Qepartment in the
Main Plant, and I was the Manager of the No. 2 Production Department. The No. |
Production Department was doing the forging and casting of crude materials ang
“K anban" could not ba tried in it because this plant was related to the whole main
plant, Therefore, "Kanban” could be applied only at the No. 2 Production

Department machining and assembly.

In 1959, the Motomachi Plant was completad and soon [ became the manager of
that plant, and so [ im mediately experimentad with "Kanban* at the Motomachi
Plant. However, the crude materials had to come from the Main Plant and so
"K anoan® &ou1d not be tried there. Eventually “Kanban® could dbe tried aniv at tre

macnine shop, press shoo and assembly line.



[n 1962, | became the manager of the Maia Plant ang, enly then, "Kanban” was
starzed with forging ane casting. At this point, finally, "Xanben" became

company-wice. Until then, "Kanban® could be 2onlied only ‘ecally,

Estehlisning “Kanban" within the Tovota Motor Company took mors than 10

years. This seems te have been a long time, byt [ think this was natura because we

.

were cre2king in basic cancepts which had not axisted until then. Anvhow, it was a

vdiuable expserience.

To have "Kanban" understood argund the company, wa have to invalve

averyncdy. Suppose the manager of the production department did understand it: if
the men under him did not understand, "X anban" would not work. The foremen class
of peaple seamed to have heen quite lost becausa they wers told of somathing which

was entirely different from the conventional practice.

if a foraman was ynder my jurisdiction, I could "yeli® at him. But [ could nct
yell at a foraman from the neighboring department. So, having “K anban* understocd

by the people in every corner in the plant naturaily took a long timae.

Ouring this period, the top manager was a3 man of great vision and he left the
whole thing to me completefy without saying anything. When I was urging the
foremen of the production plant to understand the “Kanban® with some pressure, a
considerble number of complaints seemed to have been submitted ta my bass, They
were vgicing their feeling that the fellow by the name of Jono was doing so mething
wnich was utterly ridiculous and it should be staoped. But I was not told to stoo.
Semetimes, the top manager must have been in 3 difficult zesition, but aven then re

Mmust neve teen trusting me. [ am grateful for -=ts.




in 1962, "Kanban" was adopted on the company-wide scale and this meant that
"Kansan' had earned its recognition, After that, we entered the high growth rate

pericd, and [ think the timing was vary good.

[ think that the gradual spreiding of "Kanban" made possible the strong

production yield.

When | was in charge of the assembly line, I applied the "Just-in-time* system
around this assamtbly work, In this, the first most important processes were the
earlier processes of machining and body painting., The hodies were coming from the
press saction and, as for the machining, it was difficult to connect it to the crude
material section by "Kanban®; but we made the éffort to make the connection by the
machining itself and kept stacking up the preparations. During this period, we could

check the inadequacies of “Xanban" and this was a valuable experience.

o  Mountain Should be Low and Yailev Should be Shallow

In order to make the second rule of using “Kanban* work, i.e. "the earlier
pruocass produces *the amount which was picked up by the later process,” the

/ ™anoower and facilities must be prepared in all aspects so that all of the production

e

procasses can produce the gquantities needed at the time they are needed.

In this case, if the later process picks up the items at fluctuating time intervals
and by fluctuating quantities, the earlier procass cannot avoid having extra

manpgower and facilities, These become very heavy burdens.



Tre iarger the fluctuations in the guantities which the later process picks up,

the more extra manpowaer and facilities must b= hele by the earlier process.

To make the things worse, the Toyota productign system is tied througn
so-ca'lec "synchronization” not only to each production process within the Toyota
Motor Company but also to the production processes of the group of cooperating
firms cutside Toyota by use of "Kanban“; because of this, the fluctuations of

"—‘_—-—-—.____
production and fluctuations of orders at the final process transmits a bag effect

which impacts gn the earlier processes.

In order to avoid the occurrence of such bad cycles, what has to be done at the
large chassis maker, (specifically at the finai car assembly ﬁne of the Toycta Motor
Cempany which corresponds to the first process), is to cut down the mountain peak
of producticn as much as possible to lower peaks and, at the same time, make the

valleys shallow 30 that the flow surface is mild. This is called Yaveraging of

production” in the Toyota production system.

It would be iceal to carry out the averaging so that, at the final assembly line
wmch corresponds to the last process, the fluctuation is zero. But this is very

difficult.
The reason for this difficulty is that more than 200,000 cars are coming off the

several assembly plants of Toyota per month. And there are an almost infinite

number af varieties of cars.
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The number of varieties reaches thousands just by consideraticn of the
cambinztions of car size, body type, engine size, car style, and speed shifling
methads. If the colars of the cears and combinations of various options are put into
corsideration, it is very rare in reality to have the opportunity of making completely

identical cars.

Diversification of the people's standard of values which symbolizes the modern
times appears cirectly in the “diversification" of cars and, in fact, this
"diversification” nas certainly been the cause of thinning the effectiveness of mass

procduction in the automotile business,

With respect to the adaptation to this "diversification,” the Toyota production
system has shown a much higher efficiency in comparison to the mass production

system under the Ford style production plan which was developed in A merica.

Originally, tre Toyota production system was conceived in the Jjapanes2

environment for the production _orf small quantities of many types: then it nas

evolved an this foundation and has been buiit into a production system. As 2

cansequence, it is a system which basically is "strong against diversification.”

——

-f‘—_— ) .
,Being “strong against div%eans that. while the mass production
N e

system un the historical production plan is relatively inflexible against change,

Toyota production system is very elastic and it can take the difficult conaitions

cf “diversification” and digest them. This is because the Toycta system has the

denth and roo=m ta do this.

b
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Afre~ the o1l shock, people started paying attention to the Toyota production
system. As to the reacon for this, [ would like to make it clear here that the reason

Ves in the system’s unsurpassed flexibility in adapting to changing conditions. This

capadility is the source of the power of resistance which is strong even in the era

wnen tha quantity dces not increase,

o Challenge to “Averaging®

Let me tell a stery about a specific case of *averaging" of production. In the
Tsufi Plant (Toyotz-shi, Aichi-ken) of the Toyota Motor Company, the averaced
production is carried out as follews., [n this plant, there .az"e Z oroduction lines and
they make passenger cars: Corona, Kareener, Celica.

In one line, the Corona and Kareener flow alternately. They don't lump the

Corona into the morning and the Kareener into the aftermoon. This is to maintain

the "avaraging.”

The number of the same ftem to be made at the same time is kept as smail as

possible; great care is taken to avoid generating the unc@esirable effect or

———— -

fluctuation to the sarlier process.
_____ e — I

Even in the production of large numbers of Corona in a Mne, a fine averaging
scheme is used. For example, suppose we make 10,000 units of the Co‘rona working
20 days in a month. Assume that this breaks down to 5,000 sedans, 2,500 hard tcps
and 2,500 wagons. This means that, every day, 250 sedans, and 125 of hardtops ard
12% of wagons are made. The way these are arranged on the production line is as

follcws: Qne sedan, one hard top; then a sedan, then a wagon and so on.

- -



oy this way, the lab van e maniimn-od the tlucbugt on o prendin e

minimized.

3ugh finely controiled production is being carried out in the assembly line of
comgieted Zgrs which is <me mass production process in the Toyota Motor Company.
The fazt that such production can be carried out shows that the earlier proceass, for
exampie the press section, has sett'ed down with the familiarity of the entire new
Toyoté Production 'System after breaking away from the mass production systam

under the past production olan,

Tne 'de2 of “averacing” to make a lot small and to minimize the low of a2 same

N

TN AT

e

tem continuously was too brutal a de mand of the press section in the beginning.
._..--'"\______ e st

This was because it has been a ong established common sanse of procucticn
field tnat continuous punching with one moid in the pressing brings the cost down. [t

was cemman sense to maka 3 lot as ‘arge as gossible ang punch continuousiy without

stcpoing the sress.

In adopting *he Toyota production system, one has to do the "averaging" of

procuction and make 3 ot as smail as possible. Thus one has to go comopletaly

contrary Lo the common sansa,

Te cape with this prodiem, how has the press section been trying?

3<ing 2 lot small mezns that one cannat punch with one mold for a ‘ong timea.
Consecuently, in responsa %o the changes in the product types which are dizzring,
SN@ prasi moid has to be z-anged, Thus. the so-called "Change of Praparation” »zc

*C S z¢ne frecuently,



The same is true for other machine sections. This pripagates tack to the
sarlier processes. Even the cooperating firms which produce zhe parts arzered from
outside are using the passwords "make a lot small, change the preparztion fast”

which is an ide2 completely contrary to the past.

In the Tayota Moter Company, change of press preparation took 2 to 3 hours in
the 1940's. As the averaged producticn was spreading in the company in the 50%,
this time went under cne hour dawn to 15 minutas and, in the later half of the 60's it

has shortened tu a mere 3 minutes.

———

In summary, the need for change of preparation was gengrated and sieps were

taken te perform the change of preparation: eliminate the adjustments; these werse

the things which were never in the manual in the past. To do this, everybody

chipped in with ideas and, at the same time, workers wers *rained to Shorten the

ime. At the time, within the Toycta Mator Co mpany and in the cooperating “irms,
the desire of pecple to achieve the new system was beyond dascription. Thus, the

system is 3 product of lots of effort.

o "Averaging" and "Diversification”

It was mentioned before that the "averaging of production® which is an
important condition in the Toyocta production system is much more advantageous
than thé mass production system in the conventional planned production in caping

with the phengomena of "diversification” which is seen in the automobile markst.
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~We can say this with confidence, Generally speaking, however, there is no

regasen oha inrs_mcatmn" of market and the G’ veraging" of producmm1¢t be

R

in harmony from the beginning. Rather, they have aspects which dao nct

accom mocate each gther.

It is an undeniable fact that “averaging" becomes more difficult as
___________,_._.-—-—"-________"----..__ —_—

"diversitication” degg]gps mQqre. However, I want to emphasize again that the

Toyota production system can cope with it well enough with more effort.

In keeping the "diversification” of the market and "averaging" of the production

n harmany, an important measure jn the area of the facilities is to avoid the

exclusive use of facilities which could have more general utility.

A i e ——

For example, taking the production plan of the Corolla which i the car of
largest m'ass production in the world today, a definite production plan can be sat ur
on & monthly basis, So this can be divided with the number of working days (number
of days on which actual producticn can be carried out) to "average” the number cf
cars tc; be mace per day.

On the production line, even finer "averaging" has to be done. Qn one
production line, to let the sedans flow in the morning and to let coupes flow during a
fixed interval of time is contr;ry to the "averaging® because the same item is det to
flow in a3 ump. If two production lines are used, one each for sedans and coupes

_exclusively, averaging is easier to do but this is not possible because of the

restrictions in space and facilities. What can be done?

If one procuction lne is set up such that sedans and coupes can both be

assembled in any sequence, then the "averaging” wculd be ocssible,
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_Thinking in this way, mass production using exclusive facilities which is the

strongest weapon for cost take out s not to be simply pushed forward. Mcre

important efforts are needed to add to the minimum limit of facilities and fixtures

for general utility as menticned in the previous eg_g_g_pl‘_e_._ To do this, one has to

m——— o —— - —— .
——

mobilize all the wisdom to avoid adversely affecting the henefits of mass production.

By giving such considerations to all of the protesses, we can maintain the
"divaersification® and "averaging" in harmony and can respand to the orders of
customers in timely manners. In view of the further develocpment of

“diversification” in the future market, we must put in more effort than ever on this

?

point., e

Kiles )

0 "K anban" Acceleratas [mpravemants

-

t was already mentioned tnat, through the application of the first and seccnd
rules of using "Kanban,” the "X anban” performs the role of picking up information,

transferring diractives and production orders,

The third rule of using "K anban" is "when there is no 'Kanban’, do not transfer
and do not make."” The fourth rule is a ™Kanban' is always attached to the goods."
The fifth rule is "100% must be good products.” The sixth rule is "keep reducing the
number of 'Kanban.'” When thesa rules are faithfully practiced, the role of "K 2nban"
expands to a broader extent.

L

A "Xanban” always maoves with the goods which are needed and so it becomes

tha gertiticate of the work neeczd. Thus, a "Kanban" can prevent "aver-production”

wnich is the largest lass in the srzduction field.
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[n order to ensure that "100% must be good products”, we must set up a system

——t

which informs automatically if any process generates defective products, i.e. a
“system in which the process which generated defective products feels the pain”,

This is indeed the one-man-show stage of the "Kanban" system.

If each process produces in a “Just-in-time* system, it does not nead any extra
inventory at hand. If it generates defactive parts, the later process faces a
line-stop. Furthermore, this is clearly visible to everybady's eyes. [t 5 an
embarrassing situation. The defective part is returned to the earlier process. This

is for prevention of the recurrence of such sttuations.

If we extend the meaning of "defactive” beyond “defective parts® to "defective

work"™, then the meaning of "100% must be gaod products” becomes more clear,

In other words, because of insufficient standardization and rationalization of
defective work, tnere arises "waste," "inconsistency,” and "strain® in the warking
procedure and working hours, and this eventually relates to the production of

defective products,

Unless such defective work is reduced, it is difficult to assure the supply to the

later process (picked up by the later process) and also to achieve the objective of

producing as cheaply as possible,

Through the efforts of stabilization and rationalization of the processes,

realization of "auto-activation" needs to be pushed. Only with this background, can

the 'averaging' of production demonstrate its worth satisfactorily.
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U takes a grz2at effort 40 practice the & rules of "Kanban" whic~ have baen

discussed above. Practicing these rules means nothing cther than the adeotion of

ine Toyota production system as the management system of the whole C»o mpany,

- . - ——— s

[ntroduction of "Kanban" without actually oracticing these rules w:l nct result

=~ in the expected result of "Kanban* and will not bring cost reducticn. Thus, 2 /
_ e
o ,.qzﬁ‘i"hdfway introduction of "K anban" brings one hundred harms and not one ¢z:n, v
el el -

If one recognizes the effactiveness of "Kanban* as a tool ¢f production
management for advancing the cost reductian, he has to be determine~ to observa

the rules overcoming ail d¢ifficulties,

——

They say, "Improvement if forever and endless®. It should be the cuty of those
working with "Kanban” to keen Jettering it with creativity and innovazson without*

Iocking in at any stage.

6 "Kanban” Combined with the Carrying Carts

The so calles "Kanban” designates the piece of paper contained in a ~=ctangular

vinyl! envelope which has been described so far. One of the important roles of

"Kanban® is to provide the information which intercomects the earlier srocess and

the Tatar process at every level.

A "Kanban® is always with the goods and thus is the essantial com Tunications
tool for "Just-in-time” production. Here, we shall desorbe a case in whics the role

37 "X antan” is made even more e<Fzctive by combining it with the carrysrz carts,



In the Main Plant of the Toyota Motor Company, they use a carrying cart of

limited load Capacity in picking up the assembled units of engines and transmissinns

in tne final assembiy line,

A "Kanpan* is attached to the engine, for ex.arnple, which ¥ carried on this
carrying cart. But the 'carrying cart itseif also performs the role of a "Kanban" at
the same time. Thus, if the standard number of engines at the side of final assembly
Tine (3 to 5 units) is reached, the worker in the section which attaches the gngine to
the vehicle goes with the vacant carrying cart to the assembly point {which is the
earlier process) and picks up a carrying cart Toaded with the necessary engines

leaving the vacant carrying cart.

In principle, a "K anb.in" should be attached. In this case, however, even if the
"Kanban® itself is not attached to the carrying cart, the earlier process and the later
process can taik to each other and decide the number of carrying carts to be usad
ang agree on the rules of picking up so that the same effectiveness can be achieved

by use of simple number plates.

Thus, for example, in the unit assembly line, if there is ng vacant carrying care,
there i3 no place to put the completed units and so over-production is automatically

checked even if someone wants to make more than needed. The final assembly line

also cannot have any extra inventory other than that which are on the carrying carts.

As the basic idea of the "Kanban system” penetrates into manufacturing, many
tocls can be devised. However, [ wish to repeat that one should not forget to use

the " anban" in principle.

W/



L2t me raise another example. [n the production plant of an a.-~mobile
factory, many chain conveyers are used as a means of ratignalizizon of
transportation. A part can be suspended to this while painting or the girts for
2ss2mo.y work are supplied to the side of the line by this. In this case, alsc. “t goes

Witncut saying that there is no part on the hanger if there is no *K anban",

Whan many types of parts are carried by use of this chain conveyer, irsicators
desigrating the parts needed can be attached to the hangers of the chain Linveyer
at in averaged interval to make no mistake on "how many of which parts s-cuic be
suscended when." Thus, by installing the “"designatad seat® for which the incicatad

e ———

part shouid be made and no more, smaoth supply and pick up of the needed pé.:‘:s“can

te ichieved while the averaging is maintained with the c¥rculation of the des‘cnated

seats with the conveyer,

0 glastic Maturs of "K anban”

ror tnhe purpcse of letting the readers understand the true meaning of "< znan,”

[ wouid Tike to raise various exampies.

Tne propefler shaft is an impor-ant functioning part of an automobile Jut this

part causes unexpected problems in assembling work.

in grder to eliminate imbalance of the shaft, small pieces of ron pizzas are

attacheqg as a balance weight by workers during the finishing stage.




There are 5 types of these small iron pieces. A piece which is suitabie for 2
particular degree of imbalance of the propefler shaft is selected from the § types
and is attached. If there is no imbalance, then no balance weignt is needed. [n some
cases, many pieces have to be attached. The number of these § types of balance
weight which are used is rather irregular and it is different from the ordinary parts
in that the amount needed cannot be told when the production plan i written. Thus,
#ith these kinds of parts, sometimes, an urgent need for some parts arises while, in
other cases, unnecessary inventory piles up unless the production i managed ver'y.
wall,

Orne cannot say it should not be a serious problem because, after all, it is only a
Smﬁ'piece of iron. This is a big problem. Because of this problem, extra indirect

manpower may be kept idle,
This is a new cnallenge to the "Kanban® of Toyota production'system.

"Kanban® must work effectively as the means of cperating the plant in the
“Just-in-time" manner. Also, in order for "Kanban® to deliver its effectiveness,
"stabilization and averaging of production® are the indispensable conditions. Some
people think that "K anban” can be used only in the manage ment of the parts which
are ysed in w every day but this is a mistaken notion. Also, some
peaple think "Kanban* cannot be used unless pick up of the parts is steady. This is

also wrung thinking.

So, "Kanban" was introduced to the balance weight which is one of the most

¢iTfieult processes to manage in the production of automobiles.



In srzer to manage well the procuction, transfer and usa of the balance w 2ight
fac winico the amount of uyse Js not stable, the first necassary stap is an ac-urite
Grisp at 3il times of the inventories of the 5 types of parts in each procass. Asg, in
tmink‘ng 9F this inventory situstion at ail times, it is necessary ta star the

preduction or transfer so that there will bYe no urgent need and no excassive

frventory. The "Kanban” syst2m was adopted to achieve this goal,

Ahat was the result? B8y attaching a "Kanban” to the actual balance weignts,
tyPes anc quantities of the goods available cculd be identified accuratsly. Witn the
"Kangan" ceing circulated between the procasses around and arcund, the start of

—.
producticn and transfer of the parts could be done in the necessary sequence at all
times, as & result, the amounts of inventory of the 5 types could be keot censtant

and,-eventuaﬂy, the inventory could be reducsd drastically.

I wanrt ta emphasize that the "Xanban systam” is not an infiexible, stiff sve=am,
[ want tne ~aaders 0 «now that, 25 seen in the example of the balance weight, it nas

Seen araven in the Tayota Motor Company that “Xanban” is an e ective tool aven

the management of specialty parts for which the amount of usa is unstable ind

apolicaticn of "K inban* seemed to be unmanageable at first.

9  An dutangmic Merve Sysiam ¢0 the 3usiness Qrganization

o —— - Te—
Rl f

- Tne ousiness arganizatien as 3 wnole can be considered oftan in comparison
“"--_____'______ e ———— . -
#7th the human bedy.

JE———




In the human body, there are varigus nerves such as the autonomic nerves which )

wcr< without any relation to the human wish, and the motor rerves which control
the muscles which do. The human body has a structure and functioning which is
really amazing; the fine balance and the precise way in which the parts of body are

accommodated in the overall design are ever more marvelous.

The autonomic nerve in the human body causes the increase of secretion of
saliva when a person sees tasty, gourmet focd. It accelerates the beating of the
heart when he exercises so that circulation is enhanced and performs other similar
functions to respond to _the change in the body automatically. These functions are

performed unconsciously without any directive from the brain. This caused us to

think about how to jnstitute ap aytonomic nerve system in a business organizatien

which was getting larger and larger,

In our production plant, the autonemic nerve means the autonomous function of

making judgement at the lawest possible level. For example, there are judgements

to make such as: no more production is neeged today: the parts should be made in
such and such sequence., Today, it is necessary to make a certain number of parts
even if # means doing overtime work. This kind of judgement can be made by the
workers in the factory themselves without having to consult the production control
department or engineering department which correspond to the brain in the human
body. The plant should be a place where such judgememts can.be made by the

workars in an autono maus manner.

w7 -
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In ire case or the Toyota Motor Company, I believe such an autonomic nerve
system was set up by injecting the idea of "Just-in-time" broadly and deeply into

the procucticn field end by ensuring the observance of the rules by using "X anban®.

Nsw, ] began thinking about the business organization, and about the autonomic
nerve in the human body; [ interconnect them, and overlap them and stir up my nwn

imagination. In business, in actual practice, the production control department put

out various directives, acting as the center of operation. Then there occurs

continuously the situations in which the plans have to be altered. These plans which

—

affect the present and future of the business may be what correspond to the

backbone in the human body.
A ———————

Plans change very easily. The worldly affairs do not always go according to the
plans and the contenﬁs of plans have to be changed rapidly with the changes in the
sftuaticns. IFf one sticks to the idea that, once you set up a plan, it should not Se

changed, the business cannot continue to gxist. ;__fxw.‘ﬂ_. _'f'.u; A o

/_ﬂ i
ASout the backoone in human body, there is a saying that “a sturdier backbnne
tends mcre easily*. Such elastic nature is important. If sometiing goes wrong 2nd
the backbone is put into a cast, the vitally needed backbone gets stiff and stoos

functioning, The idea of sticking to a plan once it is set up s similar to the human

body waaring casts. [t is not healthy.

Ore may think that the bones of acrobats must be soft but this s not true 2t
all. An zcrobat is not a mollusk. He has a well-farged backbone and only then can

he perterm the tricky actions.,
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The backhone of an aged perscn like myself does not bend easily. And, once it

‘aends, it cannot be unbent quickly. This is definitely a phenomenon of aging, one
ity

should realize. The same thing can be said about the aging phenomenon of a

husiness,

[ also think a business should havws)-mch can respond smogthly to

_small changes in_the plap by providing jfstant response without having to go to the

brain. It is similar to the reflex action of the eyes in fluttering when a small piece
e ———
of stone is about to get into it or the reflex action of the hand which pulls away fast

when 1t touches something hot.

The larger a business becgmes, the better reflex nerves it needs to institute. If
———-—-ﬂ

a small change in'a plan must be accompanied by the command of the brain to make
it work, i.e. the production cantrol department issuing order slips, putting out plan
change sheets, the business will be unable to fend off burns ar injuries and will lose
Dlg opportunities: Institute a fine adjustment functicn inside the busiress so that
change will not be feit as change. This amounts to the instailation of the refiex
nerve inside the body. In the beginning of this book, I said that "the manage ment Dy

seeing with eyes” works through “Just-in-time” and ®auto-activation.® I firmly

o

believe that this reflex nerve can be trained by use of the two piflars which support l/

the Toyota production system.

0 Provide the Necessary Information When Needed

[ have emphasized that an "agricultural ming" does not work in the industrial
2ge, causing problems. Should we then go to the "computer ming" in one Jump?
That is not so again. Thera should be an ™industrial ming" between the "aericuitural

mind” and the “camputer mind."”



The computar is indeed a graat invention. 3ince computers became availabie, it
i A wasia to perterm calculations by hand. Human intelligenca would gictats that

such computationai ~ork snould be given to the computers.

In reality, howaver, the situation seems to be a little different. The human

being is intended o control the computers freely. But the computer became so

speedy that now it jcoks as if the human being is pushed around by the computer.

[s it indeed ecoromical to provide too much inform ation tao speadily? It is just
— T

like buying a high perfcrmance, large type machine that produces too much. The
extra ftams are nct needed and have to be stgred in a warshousa. This rafgas the

cost.

Amaong the excassive information which the camputer generates, a considerably
large amount is nct needed for the production field at all. Tao spesdy infermation

causes delivery of raw materials faster than necessary and this causes waste. Too

much information pushes the production field into confusion.

T Teee——

The “industrial mind" which is neither the "agricultural mind" nor the "computer
~ mind" extracts the wisdom of the pecple in m anufacturing, gives the wisdom ta the
machines which work as the hands and feet of men, and devises the orgamzation of

production for the whole plant including the cooperating firms outside.
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The mass production system of America has ysed the computers extensively and

a>ffectively. In our Toyota Motor Company, we do not raject the computer itsel”,

Rather, the computer is _essential in the planning of averaged procedures and
B e _"'h—,__.

caleulation of the required number of parts per day at the planning stage. We use

m PR ——— L e

the computer freely as a tool but we try not to be pushed argund by the computer,

We reject dehumanization caused by the computers and reject the way of using the

computers which results in higher costs.

| The "Just-in-time" production in the Toyota production system is a method of
delivering the required number of goods to the side of the production line when
needed énd the method does not require any extra inventory. Simflarly, with regard
to the information, the needed amount of information when needed is sufficient and

the needed information can be sent to the production field with exact timing.

Anyhow, a computer performs in an instant the calculation which up to now has
taken an hour and its tampo is incompatible with that of human. Unlass one

recagnizes this ciearly, one can run into campletely unexpected situations.

Using a computer to sort out the orders from the customers, i.e. the
information of the needs of the market is a very good thing. To make this use more

effective, men's wisdom must be extracted and gathered. However, the inform ation
which is needed at the production field gradually becomes obvious and settled and

the inform ation which is needed today is not needed 10 days or 20 -days earlier,

"An industrial mind" must be very realistic. In this sense, tha Toyota

production system is a method of producing on the basis of the “industrial mind".

~d
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5  Tovota-Sivie [nformation Svstem

Lixe any other arganizaton, the Toyota Motor Company naturally has many
plans. The fast that we produce "Just-in-tiine” in responsce to the orders coming in
from tne Tovota Automobile Sales Company (i.e. in response to the needs of markert)

does not mean that we can operate without any plans,

In order to cperate the Toyota production system smoothly, the Tayota-style

production nlan and the Toyota-style infcrmation system must be tightly

e =,
" . . . - » _— —-— 4 .
< _inter-combined. ) i-s, p oty Lz Yy LMEFCRMAT
! 'é"" = T \ l’/-, ):'
‘\__ \!-. "/

First, the Toyota Motor Company has its annual plan. “This means the rough
- S ——

e

number of cars to be produced (also to be soid) during the current year. For

instance, we sav that we shall make 2 million cars this vear,

e —
Naxt. there is the monthly production plan. For example. as to the cars to be

croduced in March, the types and quantities to be made are "announced internally”
and. in February, the car types, mode!s and other details of the items to be produced

are "decideq.” The information "announced internally” and "decided” is sent to the

cooperating firms outside at about the same time the actions are taken. Based on

these plans. the daily plan is set up in detaib
——

T p_——

In the Toyota production system, the method of setting up this daily plan is

important, A< this stage, "averaging” of production is woven into the daily plan.
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During the later half of the previous month, each production line is informed of

the da':iy/p:oducnon quanti?y\for each type of products. In the Toyota Mortor

|
—

Company, this is cailed the level ser day. On the cther hand{ "the sequence plan”

which arranges the daily plan in a further averaged manner is sent to only one place

—

t.e. the head of the final assembiy line.

This is one special characteristic of the Toyota-style informarion system. In

other firms, various information must be sent to all of the production processes.

Now. let me explain how the Toyota-style information system works in the

production [ield.

At an earlier process, if the production line uses the parts which are at the side
of the line to assemnbie the car, the "Kanban” comes off the parts which are picked
up. The earlier process makes as many paris as were picked up. Therefore, the

earlier process does not need any special production plan. In other words. the

"Kanban" acts as the production iniormation and it goes backward to the earlier

processes. Now, what sort of information does the assembly process itself {(or body

assembly process) work with?

Let me use an illustration to explain this point. The illustration depicts the
assembly line {or the body assembly line) which is the final process in an automobtle
plant. Each sub-assembly process combines with the main line which goes through
the rhidd!e to form the production line. The nur.ders in the illustration are the car
pass numbers., Thus, the No. | car is about to get off the line and the No. 2 car has

just entered the process No. 1.
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lustraticn cn p. 88 of the original boock
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The production information (the sequence plan) is issued to the process No. |
for each car fat the moment, the speciiication of car Nc. 20 was issued). The
worker 2t the process No. | attaches a sheet of paper {production order sheet) on
this cur, the sheot showing all the inforinanon needed for the production. i.e. in the
information indicating what kind of car this is. The workers in the processess below

the No. 2 process can tell which parts to assembie with by looking at the car.

The workers in the sub-processes also can tell what to do when they can see the
car. When the car 15 not visible because of the blocking by facilities or pillars, the
following type of information is issued. Suppose, mow, mat\"me bumper was being'
assembled 1n process A, Let us say that the process where the bumpers are prepared
is process No. 3. What the process A nesds now is what type of bumper goes to the
car No. 4. Therefore, the process in the main assembly line which is assembling the

car No. 6 gives the infermation o the head worker of the bumper process. Now. no

other information is needed.

[f one uses a comouter, it is possibie to tell each process the information which

it needs now. For this purpose, however, huge peripheral equipment and wiring are

needed. This is not realistic from the viewpoint of expense and problems rise also in
etk
terms of the reliability. In the use of the general types of computers which are
being used today, the information on car No. 20 is issued to the head of process A at
the same time when it is issued to the head of the main line. Process A nesds only

the information of car No. 6 now, but it is gerting the information on car No. 20.

T
T S ~
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Too much information nduces going tco much ahead and can cause a mix up of
saquence. [tems 1eeded C3nnot be made when needed or too many items are made
ard, at the same time. with defects. Eventually, this generates a situation in which

a change of zlan caanot be done for the production line in a simple manner.

In the business field, excessive information must be suppressed. At the Toyota

-

Motar Company, t=e information is suppressed by letting the procducts being made

carry the nfermeation.

o The Working of Fine Adjustments

1f the information svstem is organized as described above, an important effect

shows up in the actual production line, automatic fine adjustments.

Not enly with the automobiles but with the market in general, there |s aiways
the resetizion of gradual increzse and gradual decrease even when there is no big

economic shock.

Even if the production plan is set up on the basis of the market cemand

prediction, the quantity and types of products actually required vary all the ume.

In coping with a market which never ceases to fluctuate like this, it is most
desirabie for the production line to respond with the changes of plan. In actual

situations, however, the information system is difficult to change or the constraints

in the oroduction fieid make the change difficuit.
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The important <haracteristics of "Kanban"” is that it performs fine adjustments

automatically within a certain limitation. Each line does not have detailed pians

befarehand and so it does not know what type of car it is to assemble until the
"Kanhan" is taken off. For example, it anticipated & of A's and 6 of R's for a total
of 10 cars. But in the end, it may turn out to be in the reverse sequence. The
reversal of ratio, however, does not cause someone to run around to tell of the
change. 1t occurred simply through the production_which followed the informarion
carried by "Kanban.” The big merit of "Kanban” is that this degree of change can be
handled autermatically. If ome ignores the movements in the market and does not
make adjustments accordingly, sooner or later he would be forced to make a big
change of plan. Fer example, if one sticks to a production plan for 3 months despite
a 5-10% sales slump. he would be forced 10 cut the production by 30-20% in one step

4 or 5 months later under the guise of inventory adjustment. This would cause

———

problems not only within hus own firm but also for the cooperating firms. The larger

the business, the larger the social impact as well, and this could be a serious
—-—-ﬂ'lﬂ_——___-_______

-

probiem.
_—--\_—"".-.-._“"—

The idea of sticking to a plan once it is set up, regardless of the situation, is the

|

way of doing things under the systems of controlled economy or planned aconomy.

Under the system of controlled economy where it is believed that everything
will go wet] by following the plan, | believe that the fine adjustment of production

by use of "Kanban” carrying the human wish would not work.



o Coping With the Charges

The terrn "fine acjustments” has a hidden significance which should be
understood, esperially by the top management of a firm. Everyone knows that
things do not go always as planned. But there are people in the world who recklessly
attempt to push as planned although they know they cannot. They will say, "it is
good to follow the plan” or it is a shame to change the plan* and will try to do
things through all sorts of means. As long as one cannot foresee the events ahead
perfectly, it is natural to change the way of doing things when the situation
changes. Also, it is imporzant to build up the character of production people so they

can cope with change and keep their thinking tlexible,

1, myself, have strugzled a long time with the job of the Toyota production
<ystern which is not easiiv underszooc Dy other people. Looking hack at the route o
which | have continued t¢ work persisiently with the problem, [ believe | can say the
saine thing. A mistake should be corrected immediately — rushing causes’loss of
work. Wait until the oprortunity is ripe. These signals were derieved from tn=
operationai tool which is called the wKanban" and this prevented us from failure ind

mnisjudgement.

As to the role of "fine adjustements,” [ believe it is not only to indicare whether
the change of plan is for a "go" for a temporary "stop” but also, in case of "stop.”

enabling one to find why the stop occurred and hew to do the fine adjustments (o

make It 2o again.

The Toyota producTicn svStem is not yer serfect. More development nesds ta

be mone for more roles of “Iine adjustmenrs.”



I naturally prefer the ways of free economy based on the individual
responsibilities of private businesses over the controlled economy and pianned.
econemy. However, in today's environment where the scciality of private enterprise
1s questioned more frequently, it is felt imperative that the function of "fine

adjustments™ must be performed by everyone mare naturally.

o What is "True Economy?"

"Economy” is a word which Is used daily. It is not easy to understand the true

rmeaning of "economy” in the real situations of living and business activities.

Particularly in the business activities, how the "true economy” is pursued is
directly tied to the survival of the business. Therefore, one must consider this point

with al! seriousness.

Let us discuss the way of thinking about "economy" in the Toyota production

system in terms of the "manpower reduction” and "cost reduction.”

[n order to elucidate the relation between these two alements, [ would like to
consider a "manpower reduction” policy as a means of realizing "cost reduction,"

which is the most critical condition for the survival and growth of a business.

The manpower reduction activity in Tovota is a company-wide activity

manufacturing and its purpose is, stating again, "cost reduction.” Therefore, all

r——

considerations and improvement ideas, when thev are boiled down, must be tied to H

e e

the cost reduction.
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Saying this in reverse manner, criteria of all decisions is whether the decision
——T T -

can achieve cost reduyciton.

ke — - =

In what we refer to as the cost reduction problem, there are two other

-

problems: the “proolem of judging” (which of A and B ts more advantageous) and the

"'probiem of selecting” (which is most econemical and advantageous among the

several alternatives of A, B, C . . ). We must consider these two problems

separately.

N Ler us first consider the "problem of judging.") Frequently, problems arise cn

judging' which is better. For example, should a certain product be made internally or

P
i}
=~ . . . .
)@2 ; should it be ordered from an outside firm. In making a certain product, should we
O ) ) -
f : | . purchase an exclusive machine for the purpose or should we use a geneal purpose
- o

machine presently in use.
ikl LA

In making the judgements in such cases, one should not be biased and one shouia

rake another cooi look at the situartions under his jurisdiction. One should not base
_—_
his judgement on e_sir'npfc cost calculation and conclude that it would be cheaper 1o

order outside than to make internally.

R

With regard to th ’probfem of selecting,"jone can consider many metheds: for

example, on achieving the goal of "reducing the number of workers."

\Bw/

&)
\ There is a method of reducing the number of workers by buyin automarted
S g

ac-nnes or thers is the method of reducmg bv changing the combination of work.

One can also consider buving robots and having *hem do the work.
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In purusing such ideas of improvements. "there are very many ways or means

for one objective" at the stage of studying the ideas. Therefore, one should list ),;(_;

numernus conceivable ideas for improvements and each one of them should be

axamined in depth and, {inally, the best idea should be selected.

If the improvement is pushed before thorough study is completed, one can easily
end up with an improvement with small cost reduction for which too much money

was spent,

For example, let us suppose that there is an idea of installing a 100,000 yen

electrical control device for reducing one worker,

If by applying this idea, one worker could be reduced with 100,000 yen, it would

be a big gain for the Toyota Motor Company.

If, however, a closer study revealed that one worker could be reduced by
charging the sequence of work without spending any money, then the idea of

spending 100,000 yen can be regarded as a failure.

Such examples were frequent at Toyota in earlier times. This was an especially

easy trap when automatic machines were purchased.

This is a problem which exists not only in the big businesses, but is a probjem

common to medium size businesses and small businesses,

The Main Plant, which is the oldest piant in Teoycta Motor Company, is an
example of having estsblished smcoth flow by rearranging the conventionat

machines which resuited afzer studying the secuence of work from alil angles,

-%c .
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The manager of a certain small business came to see the Main Plant with the
idea that Toyota would have nothing relevant to his firm because Tovora is a big -
company. When he looked zarcund the procuctien plant, he realized that the oid
machines which ~e discardes long ago were warking well in Toyota. He was amazed
and suspe~ted that some kind of remodeling werk must have been done to the old
machines.

/-’—_\‘x

- . . - . ——— - N - .
Whart s crucial in the preduction plant is to design the iayout in which the men's

e

work would be reflecred ucon the flow. This can be achieved by changing the -/-_-/_,

N

sequence of work in various ways.

~1f the most advanced high performance machine is purchased sudcenly, it wiil

only generate the waste of over-production.
H_"‘“—-..____ - ) e

- A — e s

a Re-exzrminatan of the Wrong of Waste

-
i

ne Tovota procuction sysiem is a method of eliminating the waste thorough!v.

8v eliminating the waste, the productivity is enhanced.

—_—

The waste in_the production fieid refers to 2il elements of production which

"onty rzises the cost.”

For example, it refers tc 100 many people, excessive inventory, and excessive

- —_———— -m

facilities. [f there are more men, facilitizs. and products than necessary. they only
f——— T T - s -

inCrease the cast. Furthermer2, this waste ciuses secondary waste.

e T T PO, -

For 2xaimple, beczuse -are are o0 manv pecpie, some work is invenied 2nd
TS C2uges new accitienal cower consumpanion anc consumption of supplies. This s

Te 32 ITndArty A3sTe,
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//The largest waste among these is the one caused by the excessive inventory.

~ . - : :
duppose there is excessive inventory. [f the inventory camnot be heid within the

N

plant, a warehouse must be erected. And the company must hire the workars who
will carry the goods 1o this warehouse.
=
T;Len, let us assume that one~lifting cartwas purchased for sach worker. Then,
=3 o

. ) . ) y —__“_'_‘___“—‘----___' = .
in the warehous?,}hey would need some\_@plc to do the work of rust prevention
e— - — -

@______‘ Pobsifo~
and inventory management. Even then, the stored goodsﬁ rust and will suffer ,
Ne— L - Mreegen

damages. Because of this, they will need workers who will fix the goods before the

goods can be taken out of the warehouse for use, "\_

Once certain goods are stored in the warehouse, it is necessary to know the (/>
quantity stored at all times. For this purpose, more men are needed in the inventory .

Mmanagement department. When this situation reaches a certain level, then some

ey

pecpie start thinking about buying computers for inventory controh —

— — N @

If the quantities in the inventory are not controiled completeiy, there can arise
shortages. So some people will think, despite the daily production at the pianned

rate, that there is the shortage so this is the reflection of the shortage of production

capability.

So a plan for increasing production capability is put into the next year's facility

investment plan. When this facility is purchased, the inventory increases even

further,
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[1lustration on page 98 of the original book.

C(U@¥®A§§%:¢L9€

The wasta of over-production causes new waste.

profit profit

profit




The vicious cycle of wasie generating waste is hiding everywhere in the

production field. Unless the managers and supervisors of the production plant have
-—l——'_'_._—__—__’—
a fuli understanding of what the waste is and whart causes the waste, there is always

the danger of the vicious cycle of waste Causing more waste.

The above example was described on the basis of the worst situation. [ believe
this would never occur in the production field of the Toyota Motor Company. But
the similar phenomena can occur easily although the degree of extent wouid be

differeant,

All of the primary waste and secondary waste which was described above
evantually enter the direct labor cost, indirect labor cost, depreciation cost and

general management expenses and they would contribute to the increase of cost.

When pne considers these facts, one ¢an never ignore the elements which raise
the cos:. If one mistake is made, the resuiting waste will sat up the profit which
ordinarily amounts to only a few percent of the sales, endangering the business
itseif. At the bortom of the idea that the Toyota production system aims at the

cost reduction, there lies the above mentioned understanding of the cost facts.

Elimination of waste is specifically aimed at the reduction of cost @reducing

Eﬁ&maﬂd inventory, c'-rifying the extra availability of facilities.” and

@rurally diminishing the secondary waste. Regardless of how rmuch is said, adoption

e

of the Toyora production system will have no meaning at all if this understanding of

the elimination of waste is not complete. That is why | explained this once again.

_37 .



o Gererate "Extra Capabiiity”

Iz was mentioned that there are very many means and methods for achieving
one goai. Here, let us consider the way of thinking under the Toyota production

system about what is advantageous economically from the standpoint of production

capability.

On the sub}ect of having or not having the extra production capability, the

;udgemeﬂ.t on economic advantage ¢ differs. In brief, there lS extra capabtlm,, we are

. i o o ———

using the men and machmcs wh;ch are idle a.nd therefore, noe new expense |is

incurred. In other words, they are free. ‘6-?/"(/ {"-f_:/' ,

L=t us consider the extra capability in the internal production versus outside
production. Often, cost comparison is made on making a product internally or

ordering from outs.de. If there is extra capability for internal production, the onlv

T —

—_—

cost which is actuzlly incurred is the variabje sxpense which increases in propornor-
________.-"-’_.—*-__'-—__

——

to the amount of praoduction, e.g. the mate_r_:_a_l__g_gg_‘g__,ancl_ml_qgst. Consequent;v
ettt
without having to look at the cost comparison, internal production would be

advantageous.

Let us consider the problem of waiting. If a transfer worker has to wait until a_
. "'"-—-——-..___ —— __"‘*-n..\ " -
pajler is fuli, then having him do the work in line or/ork of preparation Would not
e e e i . - — el
“-—_.........__-—-—"

cause any mcrease of the cost. This point should not require any study. It would be

—-—

an error to calculate this manpower and increase the cost by this. . ;
T ald r

- %3 .
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Next, let us consider ancther problem of making a smaller lot. When the
general purpose machine, such as a press, has extra capability, it is advantageous

make a lot as small as possible, apart from the separate probiem of shortening the

time for change of preparation, If the machine still has extra capability, it is better J

to practice the change of preparation than to do nothing.

o -
EOPVR R ST "_”"_'"7;":"'—“
.- y-———— -

As in the above mentioned examples, if there is extra capability, loss or gain is

e

¢lear without even requiring the study of cost. The important point is to clearly

grasp the extra capability at all times. If one does not know whether there is extra

capability, he is bound to make a mistake in making- the selection and cause the o

—

increase of cost. -

In the Toyota production system, we go one step further and try 1o extract

extra capability as an improvement. This is because, if there is extra capability,
____-—-"'__ —

one does not have to worry about new cost being incurred,

—_— e — —-—--...___‘_______,_.___-_-—f"—"‘-_--—_-‘_-__ /.-’

—

—

I~

o Significance of "Understanding"

In this section, | would like to discuss how important it is to understand the
details of the work in the production arsa through the consideration of the method

of proceeding with manpower reduction.

———

With the way of doing work now, the rate of operation in the line is fairly high A%’ﬁ/J

/

and the defect ratio is not too bad. Therefore, as a whole, things are going in 2

e -

passable way . .. If one feeis this way, any hope of progress comes to a halt. One is
_____,_...—--"'_N-..___,_,..—-—-—

cutting away the bud of improvement by himself. N //,l
__._‘_,_,_.__-—-—'-'_'_‘—"---N__‘________ . \\
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t{ you look carefuliy atv any pr'c:"uc ion area, there is waste and there is room

- —— o w —mmr——— e mae—al -

for mSrovement. "ancrcfar‘ldlﬂﬂ'" the manuxac.urma funcnon does not mean

merel. walking through the work area. seeing andg knowing. It means grasoing the

whcle Dicture and araspmg the roie and Iunction of each section.

"Understancing” is my faverite werd. [ believe it mezns something very strict,

apprcasning an objective positively and grasping its nature,

Qitserving the field work in fine dezail, one can divide the mevement of workers

into wasta and work.

(1) Waste . . . The worker repeating something several times but for no need.
e ]

Consequently, this must be eliminated immediately. For example, waiting

or stacking of intermediate products.

(2) Work . . . There are two tvoes in this. The fll'St is the "work for no

additionai value" and the second is "net wark for raising the additional

valyel"

i —— -

) /,-—'—-"--____
The "work for no additional value® Mmay be regarded as a waste in the
~ :

convertional sense. However, it may be semething which has to be done under the

present working condition. For exampie, ‘walkjng to pick up parts, o;ening the

package of goods ordered from cutside. operation of the push buttons. etc. belong to

this category. In order to eliminate this, conditions of the working place must be

+ I - £ - - X .
changed partially./The {net work for raising the additional va@eam some kind
Jf'_._'-'-—-'—-_-"h—-"'-

of “precessing” for changing the shacze. changing the property, or assembling.
"Broceszing” means adding values. In oiner words, in making the parts or producsts.
ne crucs materials Ir semi-orogucts ire worked on i% the object of processing o

generat2 te igdec vaiues. The Tignes he ratio of thus. the belter fne warking

-_—— o
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‘Examples of the processing are; assembiing parts, forging the crude materials.

pressing iron plates, welding, tempering the gears, painting the bodies.

In addition, in the production area, there are activities which are outside the
standard work. For example, these are small repairs of the facilities or toois and
corrections of defective products. As one considers these items, one comes to

realize that the ratio of the net work, which raises the added value, is lower than l/

———

what most people think,

J———

This is why [ frequently emphasize that the "movement" of the workers at the

production area must be made to be "working." Regardless of how much moving one L/

does, it may not be working. "Working" means making the process go ahead and

gétting the job done. Workers must understand this clearly.
s . S,

Manpower recduction means raiding the ratic of the net wark. One hundred
percent net work is the ideal goal and approaching this ideal goal has been the point

of my greatest concern in the process of building up the Toyota production system.

o  Utilizing the "Full Work System"

In order to raise the ratic of the net work, one has to be concerned with ‘the
movements outside net work, i.e., with the complete elimination of waste, In

connection with this problem, fet us consider the redistribution of work,

-9 -
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In 2 job which is being done by a certain Aumber of workars, if sormeone does
same "» 2TINE” of does some mezningless moving, it is not so difficult to =!iminate

the wasie, redistribyre the work and reduce the marpower,

In reaiity. however, such waste does not show 4o on the surface and frequentiv
"_“-h_.___,.-"'-_‘-“--_._w_

_"'_--""'!-—.-_-—ll—n_._._
it is hidden somewhere and it is difficult to eliminaza. Let us look at some examples.
——
. b
//—\ . . . .
In any manufacturing situation, one frequentjv observes the "over-progress of
S
7 the work.” While sameone should be waiting, he would do the next work. So the
=
T waiting s hidden. s e A
\\\:\.\

/, ///
If this situartion is repeated, what would happen? Mr //:.,

s

After a line or petween the lines, inventory accumulates. This inventory has to

. —— )
be moveq or stacied up neaty. If these actions are regarded.as "“work,” then one
e
R -
cannot tai} the wasts from work. —— e "

In the Toycta production system, this pnenomenon is called "waste of
_ 7

/ / gver-proguctions and is regarded as the worst enemy. | have stated this over and
’ 0

; JJ over but here [ wouid like to add one more pcmt. The "wastc of over-production”
[

he!as h:de other waste and, in this sense, it is th T fundamentaJ \@
\.ﬂ»" &

In advancing the actions of reducing the manpower, the MOST important thing 1)

_pr————=

do is to eliminate this "wast= of over-production” and to set up the measure of%
__.--—"-_"-—'_""'-—-—-'-"-—-"‘———-__————-._____ e

it.

In trvirg to make the Toyora proquction sysi2T as one's awn svsiem., 2 rough

grasp of wnat ne waste s wiil not do.



Uniess one detects all sources of waste and sets out to crush them, success is a

hopeless dream.

Let us consider one of the measures. With an automatic machine, suppose that
the "standard inventory” of a process is 5 pieces. If at a time, the inventory is only
3 pieces, the earlier process automatically starts processing the item until the

inventory becomes 5 pieces,

When the inventory reaches the required number of 5 pieces, the eariier

processes stop sequentially and the processing of any more items than those nesded

is suppressed.

Also, looking at the later process, if the inventory of the later process
decreases by one from the standard inventory of &, the earlier process starts
processing the item and sends it to the later process. When the inventory of the

later process reaches the required number, the earlier process stops the processing.

Thus, in such a system, the "standard inventory” of each process is always
maintained and the machines of each process work in an interconnected situation
and so the "waste of over-production” is pravented. Such a system is called the "full

work system.”

0 Do Not Make a False Show

5S¢ we want to prevent generating the "waste of over-production” and make the
items needed when they are needed, one by cne. Here, one has (0 know when is the

"time they are nesded.” Thus, the idea of "takt" becomes important.

(34



"Takt" {ume} means the length of time, minyses and seconds, it takes to make

one piece of the product. This has to be calculated reversely from the "required

number” of the producgrt. .o ?} oy /i
<1 .,‘ﬁ;/;"- f
-

"Taxkt" (time) is cobtained by dividing the “"ccerable time per day” ov the
e e e e et
"reguired number ner day” (pieces). The operable time means the length of time in

which the production work can be carried out per dav.

In tha Tovora production system, we rmake sirict distinction between the

. . .r-—'—"""'-#-.._\ .
"operating rate” and "operable rate.” The loperazing rate’’>means the production

racord, at the present, of a machine based on the full time operation capability of

"

. : . —
the machine. On the other hand, "operable rate™refers to the state of operable
._-'_'----—-‘— —-——-—.-—_——-—-"

‘.'Aé.\_ condition when it is desired e operate. The ideal operable rate is 100%.- For this,

maintenance of the machine has to be kept up at zail times and it must be possible to

shorten the rime for change of preparation.

Lar us ilustrate the difference between the "cperating rate" and the "operible

rate” by examolss,

With regard to a person's car, the operable rate means the percentage of the
state in which the car would run smoothly when the person wants ta drive the car

and the ideal rate is 100%.

On the other hand, the operating rate refers to how much time out of a day one
rices in his car. Everybody would ride on the czr only when he needs to and.
therafore, [06% is not necessarilv the idezal raza. If one rides in his car from
marning till night even if there is no need for thz:. ne would burn gasotine and ol

2rd increase the zrozazilitv of Techanica!l wroubles, Al of this would czuse losses.

- 9u .
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IlTustration on Page 108 of the book
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A. Acparent e¢fficiency

47}
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gp pieces/day with 10 men
C. 120 Pieces/day with 10 men
D. Is the required number 120 ?
E. True efficiency

F. 120 Pieces/day with 10 Ren

G. Waste of over-producing 20 Pieces,

B. 100 Pieces/day with 8 pep -5; Imp:ovementQ%éZ?



A
i

b2

Im cansidering the "takt” {time) here, we have to ascertain clearly how rthe

) iy ——
@mber" is originated.

Befor=s gnaing into that, we would like to tocuch upon the relation between "the
procuction quantity and number of men™ as a point which is worth thinking about in

tracing the "required number.”

It we express the relation between the production guantity and number of

workers in terms of the efficiency, we should remember that "improvement of the

efficiency and cost reduction are not necessarily equal to each other."

e

Let us consider an example. In a production line, |0 men produce 100 pieces of ™
products per day. Improvement was made on this line and, as a resuit, the
efficiency rose and |0 men now can produce [27 pieces. This amounts to a 20%

increase in e‘ficiency.

The time of this improvement somehow coincided with the period of increased
production. So, the production plan was set up to rake 120 pieces per day and this
was achieved without having to increase the manpower. By this, the cost was

reduced and this tied to the profit, obvicusly.

Now, after this, suppose that the demand of market i.e. the "required number”
dropped to 100 pieces or 90 pieces per day. What do we do? [f we keep making 120
pieces a day because of the improved efficiency in.this case, 20 to 30 piecas of
proaucts would be leff gver per day. This would eat up the material axpensa and the

laber expense and at the same time bring the bad problem of tnventory.
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In this kind of case, how should we realize the improvement of efficiency which

also ties to the «¢ost reduction?

The problern is solved by making the daily requirement of 100 pieces by § men.

Lf 9% piecas are needed, let 7 men make them. To be abie to do this, the process has ” \/

to be improved.

in the Toyota production system, increasing the efficiency by increasing the

production quantity while the required number Is not changing or when the )gﬁ\ﬁ’-

production is to be reduced is called "apparent increase, or increase in calculatien,

of efficiency.” -

Mo rea !

o "Required Number"” is All Imcortant

NDuring the &ra of-high rate zrowily when anything made was sold, people tended

to forget the concept of "requirsd number” because they were busy thinking abou:
buying large high performance machines to catch up with the rising demand. While

the business was preparing for increased production, however, it had also to grasp

the "resuired number®_strictly and be preparad with a system which could shift to
reduced production. | believe that the Toyota production system has been built

always on the "required number."”

- T

S0, T would like to describe my thinking on the "required number." In increasing

efﬁéiency, there are two methods. (One js to increase the production.guantity and Q/

a——

(che’other is to reduce the number of workers.

———

.67\ 7_—/‘-_

Lo )k .
/

_ 9§



[f. ir the actual nroduction line. one is asked to take any one of these methads
for the increase of efficiency, most of the production lines would perhaps choose the

increase of the production guantity. This is probably because the later method

woula involve the reorgzanization of the whoele worker and it is a difficult one as a

mezns of improvement.

However, if the situation is one in which demand is going down, it is unrealistic

O}

rnot to reduce the number of workers. /

Y
Yoyt
Dpesit?

eral times, the goal itz cost reduction and, therefore,

As | have repeared
—— T —

increase of afficiency\must be achieved by a method which is consistent with this

goal. In crder to eiiminate the waste of over-production and tie this to cost

reduction, it is absojutely ‘necessary that “production quantity" and the “required

Aumber™ are equal. e / A
JAE s ™
‘_/
-
"Required number" means the "sales.” This is determined from the trend of the

market. Consequently, the "required number” is somerthing which is given to the

production field ard it is obviocusly a gquantity which cannot be increased or

decreased arbitrarily.

Each plant of the Tovota Motor Company carries out production in accordance
with the "required number.” From the dealers all around the country, daily orders

come into the main office of the Tovota Automobile Sales Company in Nagoya.

These orders are classified by computer with respect to the type of car, model
of the body, gas discharge rate of the engine. car style, method of speed changing,
colar. et¢. and the resulting czta comes o the Tovota Motor Company. These
quantities are the basic "requirad numbers” fcr the srocuction plants of the Tovota

Mateor Company.
- 97 -
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The productier departinents prepare the production system according to these
“required numbers.” An increase of efficiency by reducing the manpower can be
realized only by efiminating waste from the production "takt’ calculated from the
‘required number” so that more work is done by a person or by "auto-activating” a
portion of the human work so that the resulting extra manpower can be utilized for

other work to carry out the production activities with less men.

At this time, for the machines, facilities, tools or transportation equipment,
which has already besn paid for, there is no room for reducing the cost. Therefore,
they can Se used according to the production "takt™ as calculated from the "required

number.” The "operating rate” of the machines is also detarmined by this.

o The Rabbit and the Tortoise

When we deliDerate the waste of over-production, I ofren tell the story of "the

rabbit and the rortoisa,”

In a plant where the production is carried out on the major premise of "required /](_}_
number.” | would like to say that the tortoise who advances ahead ceaselessly and ?\;\ f;*-f
persistently causes less waste and is much more desirabie than the fast rabbit who

—— ————

takes naps.
————

The Toyota production system can be realized only when all the workers |

become tortaises.

The situation in which high performance machines were desired lasted for a
long ume. and because of this, the term "high performance” has been used for a

vague mezaning without a thorough examinzation.



¥hen one says a high performance machine. it means 3 “igh orecision finishing
N some cases. low energy CONSUMETION in some cases. and troubie-fros machine at

Qther Times,

Each of these must be a correc: judgement. However, one of the mistaken
notizns wnich  are misjudged with unexpected frequency is tc regard "high
productivity facilities" as being equal to "high speed facilities."

e

[ the speed can be raised without dropping of "operable rate.” witiout
shoriening the life of the facilities. without changing the required manpower and
seilirg all products which were made, then one can Ay that a high sgeed means a

high productivity.
An increase of speed naturaliy must be accomplished by durability.

How meaningiess such speed without durability is can be seen easijy by the
story of “the rabbir and the torioise” which all of us krow very well since the days

of our childheod.

Also, if the machine is not designed to endure the speed, increase of speed

would Certainly shorten the life of the machine.

Increasing the speed under the name of productivity improvement without
expecting any benefit or resisting the reduction of speed to avoid a drop in

preductivity, even though the maciine can not endure the speed, locks like

cooperating with production.




o

In actuality, however, this type of action hinders the production in reverse. The

managers and supervisors of the production field as well as the managers in the

world should understand this in depth.

o Take Good Care of the Facilities Which Gave Laong Service

Does the value of facilities really go down? In the case of a man, years of
experience adds a depth to the person and his value goes up. In the case of a
machine, however, it does not have a personality like 2 man and, in general, a

machine which gave long service is discarded under the present situation.

I want to advocate that, like a man, a machine which gave long service also

should be used with great, great care.
_

in the language of business economy, there are terms such as the "depreciation
cost,” "residual value" or "book value." These are, however, terms which were ser

artificially for accounting, for tax purposes and for convenience. [t is very
e e —

regretable that people behave as if they forgot the fact that such terms do not have

any relevance to the inherent and actual value of a machine for use.

—

For example, we often hear the saying such as "this facility has aiready been
depreciated completely: its price has been paid off and, therefore, we can discard it
any time without loss" or "the book value of this facility is zero. It is a loss to spend

any money for remodeling such an item. Rather, it should be replaced with a new,

-

— . =

advanced m aching."_ e s

Such thinking is truly unwise and it is a big mistake.



[ an old facility which was purchased in the 1920's has been ~ept up well so
that at the present time an operidie rate close to 100% can be guaranteed and it is
Deirirg the burden of production in an arsa. the value of the facility ceriainly bas
no: gone down a bit. On the other hand, if a new advanced machine which was
purchased a vear ago has not been kept up well so that it can put out only 50%

operable rate, nen its value shouid be regarded as having gone down by 50 %,

e

Q‘“

,, _ The value of a facility is not determined Dy the number of years of its service

)

,/qig,p’ |

examinations. Thmre the methods of cost comparison and the investment

N renewing the aged facilities, there are various ways of economic

o ——

e =
interes: method Can such methods be reaﬂy used in the plan‘i'ﬁ

e

i = T R L. -

Cerrainiy. these methods lcok as if they were set up with tight logic. However,
¥hat we must not miss here is that every one of these methods stands onlv on some:

Sramuse.

7er example, some people think that the conventional method of maintenance is
the only available method: then they decide that the amount of loss which can be
calculated only under several premises is an absolute amount of loss. In actual

probiems, such methods cannot be used even as some kind of standards.
Despite this, facing a facility which was not maintained well and put inte the

siate of dying, one applies such methods and conciudes that ™it is advantzgzeous to

renew the facility.” This is totallv rrational.

- 1 -

. \//vf‘)or cidness of the model. It is de'e-mmed by the earning power which it stiil retains.
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ilustration on page 102 of the book.
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There is no adéed valwre but, under the present working candizion,

it has to be done

This 1s not ne=eded at all in doing the work,

Net wozXk.

HWasta

Work

The workx which has no acced wvalce.

*tlalking to pick up parts or cpening thz package of p
to outside.

WWaiting, meaningless transfer, etc.

Movements of the workers.



[Ti.stmaticn on pege 193 of thebook

Moving and "Working




Then, what shculd be the basis of judging whether an aged facility shouid be
ranewed? Stating the coenclusien first, if sufficient maintenance has been applied,
cre should think that replacing with a newly purchased item can never be cheaper

even if maintenance of the old item takes some expense.

Suppose one reached the conclusion that renewing would be advantageous: then
it must have been caused by a deceptive calculation or wrong methed of

maintenances.

When the basis of argument through the comparison of economy is lost, next
comes the argument of the validity of renewal by skillful combination of the reasons

"it | i iffi i Teinnt 1
such as "“it is technicall Mr to restore the required precision” or "we want to
-‘-‘-—-—_"_"-——-.-»_.__._....._. N .t e -

do an overahaul but there is no machine to substitute.”

- - - ae-

Such reaseons cannot be the basis of arguing the validity of renewal. All of

these merely amount o saying that they want to have extra facilities because they

have no berter ides. Whether the reasons shouid be accpgted or rejected should be

i - T

-

decided an the basis of separate judgement of the situaton which has no relevance to .-~
- —T T T T

——--—ﬂ./'

the renewal of the aged facilities.
JARET AL .

Whether it be the overhaul of a machine or renewal of an aged facility, if
sufficient maintenance is not given and the units are driven close to death and then
renewal of the facilities is approved with ambiguous judgement, the cost which is
incurred by such actions would become enormous. If this is computed as the
"maintenance cost,” icr example, it would not have any significance if one does not

achieve actual effec: in proportion to the increase of the "maintenance cost.”



§ Illustracion on page 113 of the original bogk.




o Look Straight at the Reality

Business management must be very realistic. Drawing up the vision of the

future is important but the vision must be down to earth.

In this age, if one misreads the ceaseless changes in reality, the business can

fall behind instantly. We are surrounded by such a harsh environment.
N o —

It is frequently said that the character of the business must be altered. Some
seople speak out loud that, because the base of economy changed from the high
growth rate to the low growth rate, one should repay the loan and work tightly with
his own capital. This point, however, should have been:the concern of us even during

the era of high growth rate.

During the era of high growth rate, such alteration of the character of business
should have been rather easy. I[f someone eise increased production, this made one
uneasy and he also increased the facilities and expanded sales, Machines wers
increased and manpower was increased without questioning the true efficiency. As

a result, the profit rate did not increase at all although the sales increased. If cne

was satisfied with this, it was indeed a story of the age before management came
T e e 1 e e

into being.—

- 193 -
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If one was prepared t¢ carry out true rattonahzat.on ~..f the busmess durmg the =,
. T . e ST T .= -
arz of mvh growm rate, one sould have heia Ais own growth to 5 percent without
\-______________,-—‘__ o ——

e e

ircrezsing machines and men while Othcr companies expanded meu' sales by 10 .
e = . o

percent. By dcmg so, one would have been able to raise the profit, which is the |
. e S /
mest crucial element, and he would have been aple to increase the facilities with his
—
own funds and repay all the debt. This sort of action wouid have put the business in

& cosition which is desirable from the management viewpoint.

-k TR

Now that we have entered the era of low growﬂx—r—mhe markat competition

-

i1+ Secoming more and more {ierce; it is becoming a cut-throat fight for life and

death, -

————_ Y

- -

In such an environment. strengthening the character of business is an absolute

recuirement for survival.

-

[n the effort to make the Toyota production system truly eifective, there is a
limitation in what the Toyota Motor Company, which is a chasis maker, can do
alcne. Oniy by working together with the cooperating firms as their partner sharirg
the common fate, is it possible to advance toward the perfection of this system.
The same is true with the improvement of the characteristics of management.
Strengthening the Toyota Motor Company alone cannot achieve the goal if the

cooperating firms do not work together.

S0, we have been asking our cooperating firms to implement the Toyota

pracuction sysiem policies 1n their own businesseas.

- 0o -



About {0 years ago, [ went 10 see a tempering shop of a company. At the time,

monthly production was approximately 70,000 cars. But the manager said, "We are

prepared with men and facilities to cope with your order even if you would be

making 100,000 cars.”

So, I asked him, "Then, is your plant closed for 10 days out of one month?" He

answered, "We would never do that sort of silly thing."

I went to the earlier process which was the machine processing section. Women
workers were working like dogs. They were working at a maximum limit because

they did not want to keep the furnace idle.

- e R

Certainly, on the calculation, the unit price was fairly low. In the tempering
plant, also, the furnace was filled with the items to treat so that the fuel cost per
unit would be less. Because they had the capability for 100,000 cars' parts, extra
paris for 30,000 cars were accumulating each month. However, we were going to

pick up only as many as we needed. So, that firm had to build a warehouse probably.

It was from the time of the oil shock that people began to understand that

over-production is a waste. And only then people began to recognize the true value -

of the Toyota production system. [ wish the readers could ascertain with their own

eyes that the warehouses are disappearing from the sites of our cooverating firms

one by one.

o 0.1 Man is Also | Man

In a business. we are always concerned about how to make more with less

people,

¢3



in our company, we use the term "man sdving" in contrast to "manpower
saving." The term "manpower saving” is somehow easily misused in a manufacturing
company. The manpower saving facilities such as the lift and bujldozer, which are
used mainly in the construction work, are certainiy connected dirsctly to
"manmoower saving." However, the problems which are seen in the automobiie -
piants are the partial automaticn and localized automation. In work which invoives
several zctions, an automartic device is put in only at the pertion where the final -
commodity is placed. In other portions, work is done manually as before. [ think
this kind of manpower saving is absolutely wrong. If the "auto-activation” system is

working, it is fine, But, if the automation is used_to allow someone to take it easy,

this would cost more money.

How can we get a large quantity of production with a small number of men? I[f
we consider this question in terms of the number of man-days, it is 2 mistake., We
should consider it in terms of number of men. The reason is that, even if we

reduced 0.9 man-days, this still is not a "man saving."” First, improvement of work

and imgrovement of facilities should be considered. Improvement of work alone

shouid contribute half or one third. Next, auto-activiation or improvement of

faciiities _should be considered. I repeat that one should be careful not to mix the —.

improvement of work and improvement of facility. If the improvement of Iacd:tzes\\ /

is done first, the cost does not go down but goes up only. —;//

In the company newspaper, a report was made on a talk | gave on "man saving.”

(n the stcry, the term "man saving” was printed as {"less men working,” Chviousty,

this was an accidental error. But, when [ saw this, [ thought, this is true. "Less men
working'" seems to represent the essence of the probiem much better than "man

saving."



"Man saving” does not sound good because it means 3 man is eliminated. "Man
saving” means, for exampie, that a job which tock |0 men in the past is being done
by 8§ men anc 2 men are eliminated. On the other hand, less men working allows 5
men or 3 men depending on the production quantity and there is no {ixed number of
men, "Man saving” can be taken as meaning that the manager hires many men to
start with and ne reduces the number of men when he does not need all. On the

other hand, "less men working” is an idea of working with less men from the start.

in our actual s=xperience, we had a labor dispute caused by the manpower cut in 1950
and, immediately aiter the settlement of the dispute, the Korean War broke out and
the special demand came. We met this demand with just enough pecple yet

increased production. We utilized the valuable axperience,

Since then, we have kept producing the same production quantity as cther
companies with 20 to 30% less people. What made this possible? In a few words, it
was the creative mind, effort and power to put into practice by Toyota people that
which has been crystalized in the Tovota production system. This statement is not

mere|y an expression of seif-admiration.

In the Toyota production system, we frequently say, "Do not make an isolated \.

small island.” if the workers are sparsely positioned one here and one there among

e

the group of machines, it looks as if there are not many men. However, if a man is

put by himself, team work between men cannot be done. Even if the work is for

b

only one man, we say that 5 or 6 of them should be gathered so that they can do

team work. By providing such an environment which contains the human aspects, it

becomes oassible to implament the idea of "less men working” realistically.
: P g )
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ITlustratizn cn fage 121 of the book

A. Number ¢f man-days and number of men
(Manpower reduction and man saving)
3. Working

C. Waste
D. Manpower saving

Z., Man saving

[1lustration on page 122 of the book
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Do not make isolatad small islancs.
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o Management by "Ninjutsu” {Art of Invisibility)

It is understandable that cone would feel the unit price per piece is certainly
reduced by mass procuction. However, such understanding is wrong. There is a

confusion in the calculation,

In the balance sheet of a business, the goods in process are regarded as hav:ng
= ,_,.__._ ‘_‘T-_-.—-,_—...__.——-'——_'“" T T T T —

. et i n

some added value, In other words, they are_:reated-as inventory.ac pr_o_pcrty This is

e —

_._..-d-"-_--_- -
where the error in thinking starts. - I

- e

.

-
Most of this inventery is frequently unneeded inventory rather than having the

:---— e
added value. \ncreased production is a prospcrm Materials are
_J

e,
purchased, workers do overtime work. Although they are generating unneeded

inventory, it is natural that the workers would demand payment for the overtime

work and an increase of the bonus.

We have been accustomed to the environment in which expanding sales,

increasing capital, increasing manpower and increasing machines were believed to ‘l/
—

be good. Now, naturally, the business managers should check out how the key
e @ s e e e, e ™"

factor, profit, is doing.
/...--!'-ln.. e ————

Semehow, the management of "seeing the trees but not seeing the forest* was

practiced everywhere,

People these days do calculations too fast and this sometimes causes probiems.
The following ircident happened about the end of 1966 when we were starting to put

out the Corolla.



The Corolla was fzirly pepular and it soid well. We started w:ith a pian of
making 5,600 cars. [ directed the chie! of the engine section to "make 5.000 units
with less than 100 men.” After 2 to 3 months, he reported, "We can make 3,000
uniis with 30 men.,' Aftar thar, Corolla kept selling well. So | asked him, "How
many men can make 10,000 units™ He tnstantly answered, "160 men." So [ yelled

at him. "l was taught in grade school that 2 times 3 is equal to 16. After ali these

years, do you think | should learn that from you? Do vou regard me as a fool?"

Before long, |C2 men were making more than 10,000 units. One might say that
this is possible because of the mass production. But, mostly, this was made possible
by the Toyota procduction system in which waste, inf:onsistency and excesses are
eliminated thoroughly.

- -

| '1) | frequentiy sav, "Management should not be done by arithmetics. It should be
¢

|

one Dy ninjutsu (art of invisibility)." The meaning of this is as follows.

In foreign countries, the word "magic® is frequently used in place of ihe
Japanese work "ninjutsu.” Expressions like "Magic of management” or "Magician oi
management” are used these days. In Japan, perhaps "ninjutsu” is more suitabie fcr

management.

The ninjutsu which we watched in motion pictures when we were children were
tricks. The hero would disappear suddenly. Ninjutsu, as a management technique,

however, is something very rational.



cé

The "Management by ninjutsy,” which [ am talking about, means acquiring the
e e . S—— —

f".

skills of management by trainirg. In this age, | am painfully aware of the fact that

people tend to forget the need of training. Of course, the skills learned should be

creative ana stumulating and require the best of pecple: otherwise, the training may
not seem worthwhile. But, here, let us take a ccol look at the warld. There is no
goal, regardless of how small the goal is, which can be achieved without sufficient

training,
If there is magic in American management, | think the Toyota production
system may be called the "management by ninjutsu® which was originated in Japan

and raflects the Japanese character and culture,

e Inan”Art” Action (s Needed

If you find the word "engineer” in an English dictionary, there is, as you know,
the translation of "technologist.” [n the Japanese translation there is the character
“art.” {f you analyze this character, you find that it is constructed by inserting the

character "require" between the character "action.” So, "art" seems to be

R

something which requires action.

R T R S

Even in mathematics, use of the abacus requires practice. The principle which
is invoived with the beads of an abacus can be understood easily by anybody, and
anyone can move the beads. But fast and accurate operation takes constant

practice.

- 13-




Tne marshal art of using Shinai (bamboo sword) was ficst called "Gekien®
(attaéhing with sword) burt ir soon became "Kenjutsu” {art of using the sword), When
actual fighting with the sword ceased in the beginning of Meiji era, this becarme
"Kende" (the way of sword). Then, recently, it is being called “Kengi" (technique of

using sword).

During the era when the one with stronger power won, it was "Kekken" fighting
with swerds. Then the "art” was born and even the one with weaker power couid win
: I ~ . L . .
and s¢ it tecame "Kenjursu.” ; When the practical use of the sword was not nesded

any more, it became "Kendeo." [ beiieve that, during the era of Kenjutsu, the skill

e —

-

advanced most. [t was only natural because the action was required.

—

In "Gijutsu" {technoiogy), similarly, action is required, Actual action is what

"'OJJ | | counts. The character "talk” is also pronounced "jutsu.” Recently there seems to be

" .

)’j"“; iffml more of those who "talk about technology” than those who "act with technology.” It
o is a matter which concerns us very much,

¢

/'r’ I feel I am stil a3 "technologist” (who acts with technology). So, even though I

am not so good in talking to people, [ do not feei ashamed. With the art of talking

about the technique, there is not much one can do.
Mathemarics is being done'by the computers and Kenjutsu changed from Kendo

to Kengi in this era. [ still think "art” has its own merit and am attracted to it

greartly.
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¢ Advocating "Profit-Making IE"

After the war, Japan has been influenced greatly by America in many aspects.
There was the cuitural influence and the American attitudes became fairly commor:

in politics and the country, generally.

In the world of industry, America is undisputediy the leader. "Catching up with
American and surpassing her" was not a job which could be done in a day. In
catching up, the shortest route was to buy the advanced American technology. So,
everyone imported technology from America. - -

—

So, the high level production technology and manufacturing technology of
America were imported in succession and these were adopted by the aggressive
businessas of Japan. A great deal of business management techniques of America

were studied and discussed in the academia, business and everywhere.

For example, Japanese businesses studied hard the IE (industrial engineering)

which is the "company-wide manufacturing technology which is directly tied to the

management” deveioped, applied and evolved in America.

Now, the definition of this IE seems to be fairly difficult. When the [E was
intreduced, it was pointed ocut that the Toyota production system was an ME

(method engineering) and not an [E. It is not wise to be confused with such

-definitions. [ myself have accepted, as menticned already, the definition that "IE is

the c¢ompany-wide manufacturing technology which is directly tied to the
-._-—-___“-__,__._..________._.—-..___...-—F"'-"""—— e e ———

management.”
M

{1z -
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In trief, | believe that IE ts not a partial production technoiggy hut cather a

rotal manufacturing technoiogy which reaches the whole business crganization, i.e.

’—r____,- T e T T T T
Pt ame Toyota production system may be regarded as the Toyota style
R "o

-

IE. What is the difference between the traditional [E and Toycta system? In shert,

71! Toyota-styie IE is "Mikeru (profit-making) {E” (MIE). Unless the IE brings cost

i

——

-
Y%

r

j reduction and profit increase, [ believe it is meaningless.
There are various definitions of [E. The leader of the American Steet Workers'

Union defined it as: “The function of IE is to enter the plant and make

improvements of methods and procedures to cut down the cost.” This is exactly

what it is.

"IE is the use of techniques and systems to irhﬁ?ove the method of

manufacturing and its scope includes items ranging from the simplification of work

to the large scale capital investment plan.® ("Factory Journai®).

"IE has two meanings. One aims at the improvement of the methods of acting
in the plants or in the work. The other one means the specialized work of studying
the action and time. However, this is the work of a technician. Essentially, an IE
studies systematic approaches to improvements” {(Professor Clark of the

Massachusetts Institute of Technology).

I would like to raise one more definition by SAM (The Society for Advanced

. Management), an organization which succeeded the Taylor Association.
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"IE appiles the engineering knowledge and techniques for the study,
improvement, plarning and implementation of tne following various items (I)
Metnod and system, (2) Qualitative and quantitative planning and various standards
including the various procedures in the organization and work, (3) Measurement of
actual records under the standards and management of taking suitable actions. All
of this is done for exercising better management with a special consideration for the
welifare of the employees, and it does not restrict the business to the objective of

lowering the cost of improved products and services.”

I have listed above various definitions of the {E. Each of them says good

things. They are useful references. However, in a private business, making this

[~

really effective is not an easy matter.

The reason | named Toyota IE "the mokeru (profit-making) IE" was my wish that

the Toyota producton system which was already born and raised within the Toyota

Motor Company be comparable or superior to the IE which is an American-born

business management technique and manufacturing system.

We are very happy that the Toyota production system has penetrated into the
Toyota Motor Company as the “"company-wide manufacturing technology which is
directly tied to the management” which [ intended; and, fortunately, it is expanding

the ring of understanding among the outside cooperating firms as well.

o Surviving the Slow Growth Economyv

[ have already mentioned that I calmiy accept the words "slow growth."

.8



Mare than 5% growth of macro economy would be regaraed as prosperity rather
than recessicn. Three to five sercent growth would be the narmal situation. in the
future, zero growth or negative growth could be coming in certain periadic cycles,

We must be prepared for this.

The automobile indusiry was visited by the negative growth immediately after
e oil shock and, at one time, it fell into a deep slump. After that, however, the
exporting situation improved and, in comparison to the sluggish state of other
industries, the automobile indusiry alone seems to be enjoying gooa luck., However,

the actual situation is not necessarily optimistic.

The domestic cemand has entered the period of maturity after a cycle and a

large demand cannct be hoped for in the present situation.

Expansion of export will also come under a braking action as a matter of
course. Political and emortional restriction against Japanese cars is gradually rising
in Europe and America. With the rise of the yen, a lowering of the competitiveness
of Japanese cars in the international market is alse an obvious fac: to expect.
American firms are now really getting into the manufacturing of small cars. This

will also act negatively against the export of Japan,

. The automcobile industry may have been endowed with too much good fortune.
Aireacy there is the hidden danger. If the domestic demand continues to suffer the
low growth and if the export bumps into even a slight slump, we shall have to facs a

really serious sityation.

-1i3-




The fiper industry and electric furnace industry are regarded as economicaily
decressed and i1t has been said that there is no formula for recovery unless scme
basic shift of the industry is carried out. The autcmcbile indusiry is presently
booming. But once the situation changes, there is no guarantee that it will not also

fal on hard times.

As to how the business should be managed in a severe recession or slow growt
economy the private businesses must persevere through this by whatever means they

can muster.

The Toyota production system has thoroughly gotten rid of the waste,
inconsistency and excesses from the production field. It is by no means a passive or

defensive management.

The Toyota production systam is a revolution of the consciousness, so to speak.

Aecsuse there is the need for the fundamental changes in the way of thinking, I hear

strong voices of support as well as the voice of criticism.

When | seek the cause of such criticism, all of it is because of insufficient

understanding on what the Toyota production system is.

Of course, we have not made enough efforts to make people understand the

nature of the Toyota production system.

.

However, it would not be an exaggeration to say that the Toyota production

system already left Toyota and it is putting down its root as the production system

which is uniquely Japanese,

116 -

J



Since the oil shock of the fai! of 1973, the Toycta production system attracted
arention from the people outside the Toyota Group and it has been studied by many

pecple,
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Chepter 3. Genealogy cf Toyota Production System

¢ A Untversal World Was Right Near Us!

Soon after the war, Mr. Kiichiro Toyota who was the presidenrt of the Toyota

" Moter Company, at the time commanded us to "Catch up with America.* This was

already mentioned in this book.

It is said that Mr. Kiichire Toynta once toid Mr. Eiji Tovota (president of the
Toyota Motor Company atr present), "In a synthetic industry such as the automobile
industry, tihe best system of working would be to gather the parts for the car

assembly to the side of the line just in time."

As the readers already know, "Jusi-in-time” is a system in which “the goods
needed arrive at the side of the assembly line when needed and in the quantity

needed"” and this makes up the basic idea of the Toyota production system.,

The words "Just-in-time" which Mr. Kiichiro Toyota pronounced gave a kind of

revelation to some pecple among Toyota management.
”

E was one of those who became attached to these words. Actually, | have been
attéchgd from the very beginning to the present. The words "Just-in-time*
tnremselves were new at the time but what we found exhilarating was the content of
those words. The scene of needed parts arriving at the side of each process on the

production line when needed and in the quantity needed was wonderful and

stimulating to the imagination.
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It seemed to contain some aspects of fantasy but there was something which
mace cne feel that it would be possible to realize. [t looked very difficult but no:

impossible to do. In any case, it was stimularting.

[ was a [ayman to the automobiles. But, at the time, | was awestruck by the

pronouncement of Mr. Kiichiro which gave me a suggestion.

In the spring of 1932, I had graduated from the Department of Mechanical
Technology of Nagoya Technical Eigh Schoel and joined Toyota Textiles, The
comgany was [cunded by Mr. Sakichj. Toyota who might be called the father of

Toyora

At the time, the world saw the big crash of the New York stock market 2 years
earlier and the-worldwide economic depression which followed the crash stiil
remained deep in the Jjapanese economy. Business was down and unemployment was
on the increase. The social atmospnere was rather violent and it was the year in

which the assassination of Prime Minister nukai occurred.

My mative for jcining Toyota Textiles was to make use of the learning of
tecinology which [ had. It was a time when jobs were scarce. My father was an
acquaintance of Mr. Kiichiro Toyotra and this contact heiped me land a job with

Toyota Textiles.

I never anticiparted that | would encounter Mr. Kiichiro Toyota in the world of
automobiles. In [942, during the War, Toyota Textiles was dissolved and so | was
tranferred to Tovota Mator Company the next vear, 1943, Thus, | went into the
czmp of Mr. Kiichiro Tovota who was dusy with production <f automobiles while the

War was zoirg on fiercaly.
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To me, the expsrience with the textiles was valuable. Whether it is

astomobiles or textile. the relation between men and machines in the production

it
field is basically the same. For a private business which belonged to a secondary

industry which mainly "made things”, cost reduction was the largest problem of

management and it has been so in the east and west and in the olden days as well as

today.

The textile world of Japah had been struggling in the rough wave of world
economy for a much longer time than the world of the automobile, i.e. since the
time before the War. In order to catch up with Lancashire of England and surpasss

Yorkshire, we had been implementing the cost reduction measures to strengthen our

position in the international competition.

Under these circumstances, the Japanese textile industry already had a werldly

view before the War and had been working on the rationalization of production

operation.

In comparison to this, the automobile industry of Japan was an industry with a
short history. Before the War and during the War, the teams of automobile
engineers and automobile business managers headed by Mr. Kiichiro Toyota made
attempts to mass produce automobiles domestically. Truck production reached a
fair level of quantities. But the mass production of passenger care; which he desired

was still far away.

r
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It was from the later halt of the [9¢0's that this desire finaliy started seeing
the possibility of realization. In Octecer, 1949, the restriction on the production of
small passenger cars was lifted and ziso the price control on the automobiles was
abelisned. Cverall the lifting of the cdistribution control and the transition to frae
sales came in Aopril, i950. Unforturately, at about this time, Mr. Kiichiro Toyota
raking the responsibility for the labor dispute, resigned from the position of

president.

What [ want to say here is that both Toyota Textiles, which | worked for first
ird the Toyota Motor Company to which | moved later, were. small in scale bur |

!
found the atmospinere inside these companies to be at the world [evel. -

I had joined Toyota Textiles in 1932 and Mr. Sakichi Tovota had died two years

before that. in this company, however, the legacy of a great inventor remained and,
_/"'.—"_"—"\

unccnsciously, we seemed 10 know what the world level was. That was something to

. ———

be thankful for.

After this, I moved into the worid of automobiles and there [ met Mr. Kiichiro

Toyota whese [oresight could be matched by no one else's,

Thus, right near us. there was this "unijversal world” which passed to the whole

Ne———

world, We were certainly fortunate.

¢  Two Extracrdinarv Characters

Eartier, we touched uoon the twa aillars which support the basic ideas of <he

Toyora production svsiem,




"Auto-activation™ was taken from the idea and practice of Mr, Sakichi Toyota.
The Tovota :iyne auro-activated weaving machine, which was invented by Mr.
Sakichi, was not cnly fast but also was equipped with a device which stops the
machine automatically if any one of the many vertical threads was broken or lateral

thread ran out.

The Toyota production system regards it as an absolute condition to eliminate
thoroughly the waste, inconsistency and excess from the production field.
Therefore, if the machine has any slight abnormality and there is the possibility of
generating defective products, it is essential that the machine stops immediately.

We learned from the work of Mr. Sakichi that putting human intelligence into

the machine was the only way of making machines work for man.

What we had to learn was the earnest attitude of Mr. Sakichi toward things.
The following is an excerpt from the writing of Mr. Haraguchi entitled

"Conversation with Mr. Sakichi.”

At the time, the textile industry was not in such a large scale as today. Mostly,
grandmothers were weaving by hand in individuals homes. In my village, every
family was farming and each house had a hand weaving machine. Probably under the
influence of the environment, my thinking gradually went toward this hand weaving
machine. Sometimes, 1 watched a neighbor grandmother weaving all day. |
gradually came to understand the way the weaving machine worked. The woven
cotton was being wound up 1o a thicker and thicker roll. The more | warched, the

more [ got interested.
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Mr. Sakichi was talking about tne spring of the year when he was 27 years oid,
loohing back at the time of about Meiji 20. Reading this, [ was impressed by his
atutude of watching the grandmother weaving ail day, gradually undersianding the

w2y the machine was werking, and getting more and more interested as he warched.

I always repeat saying that "why" should be repceated five times on an object.

This principie of thinking in the Toyota production system actually ties to this

attitude of Mr. Sakichi.

/ ,‘k :‘ We talk abcut the improvement of work, but without knowing the production
IS LN
R '} fie!d thoroughly, ¢cne cannot 4o anyzhing. Stand in the production field and watch all

7

w 4= repedtedly saying this.
o
£

Ll tday. Then you will naturally come to know what has to be done. | have been

,/
A7
’ [f you keep your eyes open and stand in the Manufacturing Plant, then you

really uncerstand what waste is. You should aiso be able to discover a specific
p——

o ——

method of making the "moving” rto "working” on which we ceaselessly keep
\“_’:\h ; - '\-.._’_.__—--"'

cautioning. t— ‘

The words "Just-in-time” was pronounced directly by Mr. Kiichiro Toyota. This
piliar did not have the object like the Toyota type auto-activated weaving machine
which prompted the idea of "zuto-activation” and, so in a sense, this was a difficuit

subject,



[t was the year of 1916 that Mr. Sakichi went to America for the first time. It
was the time when the automobile indusiry was beginning. The popularity of
automobiies was rising and every firm was embarking on the production of
automobiles. Ford started selling the Model T just 2 years before (1908) and Mr.

Sakichi saw himself the appearance of the cars into the market.

Looking back now, it must have been a rterrible stimulus. Furthermore, the
person was the great inventor Mr. Sakichi. During the four months stay in America,
he must have grasped whar an automobile was. Perhaps, he understood that the
automoebiles couid become the faet of the public. This he must have d_:ine with his

unique sense, One proof of this is that, after his return, he repeatedly said, "From

now on, it is the era of the automobiles.”

It must have been with the understanding of the wish of Mr. Sakichi that Mr.
Kiichiro Toyota went into the automobile business and the understanding of the
automobile industry which he had and his observations of the American automobile
industry seem to have been very perceptive. In other words, he understocod how
large the potential of the automobile industry was and he registered deep in his mind
the difficuity of the automobile industry involving countiess numbers of peripheral

firms and the business system to fir the situation.

-1 received a strong revelation by Mr. Kiichiro Toyota's words "Just-in-time."
But after this, I thought about the origin of this idea with a lot of imagination. Of

course, | do not know because I could not ask him directly. But ir is clear that he

did a lot of thinking about how to surpass the automobile produc:ion_svstem which

—

nac Deen developed greatly in America.
————— .
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"Just-in-time" is really a unique ideza. Considering tne fact that it cannot be
ungerstand easiiy even now, [ cannot help paying respect to the rich imagination of

Mr. Kiichiro.

© Learning From The Unyielaing Spirit

[ think both Mr. Sakichi and Mr. Kiichiro Toyota had a strong unyielding spirit.

- . '-"-_'-_-‘ ° . 3 + -
Me. Sakichi had an exposed unyielding spirit. Mr. Kiichire seems to have had it

—c

. hidden inside.
- :

In the statements made bv Mr. Sakichi, he speaks in a strong tone that Japanese

e — e

people shouid challenge the world with intelligence. The statement was made

around 1922 - 19286,

"Presently, white people question what contributions Japanese peopie made
the modern civilization. Chinese peopie invented the magnetic compass. But what

invention did Japanese peopie make? Japanese people are merely imitating people.

This i3 what they are saying .."

"Therefore, Japanese peopie rmust face this situation with very serious
determination. [ am not saying let us have a fight. [ am not saying that we must

fight with armed forces. | am saying that let us prove the excellence of our

intelligence and clear oursalves from this shame aaa't

"Rather than stirring up hestiiity in the inrernational compertition, we should
take cne step and two steps of progress and cdemonsirate excelient intelligence of

tndividuals and clear ourselvas from e sfame on the remans with spirits.”




"We had Takadiastaze and we had Dr. Hidevo Noguchi. But they achieved whar
they achieved under the guidance of white pecple, with their assistance and using
their facilities. 1 am saying that, now, let us achieve a great invention absclutely by
the capacity of Japanese people without having anything to do with the white

peopie...”

We can fee!l in these statements the tremendous enthusiasm of vision combined

with intelligence.

When Mr. Kiichiro Toyota told us to "catch up with America in three years,”
this feeling did not show the exposed fighting spirit like that shown.in the saying of

Mr. Sakichi. However, his determination clearly reveals a challenging posture which

is remarkable.

When we consider the unigqueness of the idea of "Just-in-time", we see an
"unyieiding spirit" which connects to the "absolutely by the capacity of Japanese

peopie” of Mr. Sakichi.

[n the history of Tovota, M, Sakichi and Mr. Kiichiro are the two great leaders.

In November [935, at the Tokyo exhibition of Toyota Motor's model cars which
was held in Tokyo Shibaura, Mr. Kiichiro stated that Mr. Sakicht once told him, "]
served our country with the weaving machines. I want you to serve the country with

automobites.” This became his dying wish. This story became a favorite topic

among the people.

Just a short time before this automobile enzerprise was going into full scale

operation, Mr, Kiichiro passed away on March 26, 1952, It was indeed a great [oss.

L=2r
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As far as I am concerned. | believe thar "Just-in-time" was the dying wish of

Mr. Kijchiro Toyota.

] Taoyotaism with Scienrtific Nature and Raricnal Naturas

I think Toyotarsm was established by Mr. Kiichiro Toyota.

.
sy r——

The way the

automobile business should exist as Mr. Kiichiro envisicned had to satisfy the

foilowing conditions:

("
2)
(3)
(4)
(3}

The goal is to provide cars for mass of peopie.

We have to perfect the passenger car industry.

Make cars with prices which are salable,

What keeps the maker's plan alive is the sales power.

Estabiishment of the basic material industry.

Mr. Kiichiro wrote an article entitled "The Way Which Led Toyota Motors 1o

Today" {September 1936, published). It provides a very specific description of the

Toyotaism. The article contains many suggestive points, In the following, some

portions which include these points are quoted.

"Finally, Toyota's cars are being put out in the market.

What brought these

cars here today was not a simple hobby of an engineer. The cars were born as the

result of hard research work of numerous people, gathering of knowledge from

various fields, and the effort over a long time with countiess failures.”



Wculd it indeed be possible to make cars for the mass of people in Japan?
Three years ago, many people thought it was almost impossible, Especially those
who had experiences in the field of automobiles thought so more seriously, We
started early on the design of engines and on research. In 1933, most preparation
was finished and on September |, the tenth anniversary of the great earthquake, we

formaliy #mbarked on the automocbile production as a company.

Many people said the venture was rather reckless. Some people gave us direct
warnings. We were told how difficult it was to operate an automobile industry.
However, we had known this very well for several years and we had been weorking
hard in preparation. Therefore, we firmly believed that, with the current capability
ef Toyotra's automatic weaving machine manufacturing business, it would not
necessarily be impossible. However, there were numercus problems which were
different from those of the weaving machine and we thought it would be difficult to
make it a business; so, under the name of a hobby, we have managed the business
during the past three vears., But here we came to have the unexpected "Law of the
Automobile Manufacturing Business” and now we cannot make the automobiles with

the attitude of a hobby. Now, the business invoives an obligation to the country.

Whether we like it or not, we have to work hard to make it into a business as soon as

possibie,

After we had formally decided to go into the manufacturing of automobiles
three years ago, what have we done? (some portion omitted). [ would like to

describe what sort of preparations we have made during the past three years.
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What is most important in the manufacturing of automobiles? Without having

to say anything, it is the problem of marerials. Embarking on the manufacture of

automobiles without solving the problems of materials is like building a house

without preparing the foundation.

In Japan, the steel industry is in a fairly advanced stage and they can provige
materisls which are exclusively suitable for the automobiles. But, bringing this into
a business would require a considerable sacrifice. Also, a considerable effort of
research would be needed. No material maker wouid be patient enough to provide
that assistance until that stage. Even if there was one, it would be impossibie for

him to continue the research which we think is needed indefinitely.

With the progress in the materials, the engine can be improved. And, with the
progress in the engines, the materials must be improved. As to the manufacture of
the materials which are indispensable in the research of the engine, we in Japan
today are in a situation where the manufacture of materials must be done by
ourseives. Regardless of how well an engine is made, its life would be short, its
price will be high and its performance will be poor if proper materials are not used
at the proper place. Without being able to make the materials, we cannot do the
research on automobiles. This would cost mere than two million yen, but in Japan
today, this is the lifeline for the automobiles. But would it be possible to make the
materia!s‘just by Japanese people? [ thought that the fastest way of getting the
answer was to ask Professor Kotaro Honda. So, [ went to Sendai and asked him. He
said, "It can be done by the capability of Japan at present, there is no need to hire
foreigrers.” [ was greatly relieved and immediately set out to the erection of a

steel mill.
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From some of the people who come to visit our company, we are asked how

many percent of the cast products pass the test. Normally, 95% of the cast

products must pass; otherwise, the business cannot be sustained,

| felt that, if we are in a miserable situatior-! of having to worry about the
passing percentage of cast products while we want to manufacture autocmobiles, we
might 2s well give up making automobiles. So, | encouraged the men at the plant
and said that it would be a shame for Toyota if we cannot make the cast products.

Before we succeeded in blowing the cylinders in the mold using the moiding

__Mmachines with the pass ratio of over 90%, we failed many times. But we succeeded

using the molding machines for many years and because we had been casting thin
parts for the weaving machines using electric furnaceé. Even so, we failed for 500 -
600 cylinders. When one thousand pleces of an item are made, most workmen
become familiar and skillful and they make without mistakes. Ameng the first
several hundred pieces, there are some good items but one has to be prepared 10
discard them until the skills are established. In this manner, the probiems of

materials were solved to an acceptabie level,

o  Provide Good Machines Even [f The Factory Is A Barracks

In the following, | quote an excerpt which shows how Mr. Kiichire Toyota sought
good machines to keep up the quality and how he worked to let these machines be

used effectively.

L]
"There is no doubt that machine manufacturing can be done by use of the

required machine tools. But the probiem is how to make them cheaply.”

1
LYY
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"Machining of the cast portion {5 not much different from the manufacturing of
the textiie machines. Manufacturing the textile Tachines must proceed by the
method of mass production to a considerable exi=2nt. The same is true for the
automobiles. In the case of the textile machines, thers is a fairly large number of
varieties. In the case of the autornobile, this is less. However, higher accuracy is
recuired and more specialized machines must be usec. Some fine boring may also be

needed. Some honing machines may be needed. For these, we can get correct ideas

if we observe the present situations in the foreign countries and study the new type

machines lor automcbile manufacturing which ars being deveioped by various
machine makers. In this area, it is obvious that by using the very much advanced
facilities, one can make cheap products which are rnot inferior to those made in the
foreign countries. ! feit that the buildings could be barraci; but I tried to buy one
whole set of machines which can perform perfect manufacturing work even though
this might cost some mcney. We need many of :he machines which cost fifty
thousand to sixty thousand yen per machine: but we do not have any other way. [{
one would hesitate in buying these machines, one would be better off by not going
into the automobile business. So, one must be preparad to spend a lot of money cn
machines. In ths situation, I tried to save money by using barracks as the plants ang
tried to save in research spending and was laughea zt. Regardless of how much [
was being laughed at, [ would have been short of funcs if | kept spending money on

things which were not needed. We have to buy gocd machines by saving all small

wastes. And, about these machines, we have to chcose them very carsfully:

otherwise, we would end up buying the wrong machines. It was not odd at all that
we went to America to examine so that we woulc not end up buying wrong the
machines. If one buys a wrong machine, thirty thousand to fifty thousand ven are

lost. <nce we buy such good and expensive machines. e next



problem is to use the machines sikillfully anc satisfactorily. So, we need to study the

use of tools and get _.['nchj}:(i_ll_ec_f.___RegardIESS of how good a machine is, one cannot

make iarge quantities of products accurately without good tools. Thus, we need the
desizn of tools which is geared up for mass production. Design and production of
these tools can easily take three to four years and now you would understand what

we have been doing since Toyota bought the machines three years ago."

"For thcee years after buying millions of yen worth of machines, hundreds of
people worked I.'\ard witﬁout putting out one single car in the market and most of the
stockholders started to worry and wonder when the cars would start rolling out. The
people in charge of the operation also felt that somehow we shouid put out one or™"
twao cars to show we are working., However, a car made in this way would not be a
satisfactory one. This is a point which is hard to be agreed upon between the
managers and capital investors. If there is no manager who has enough courage to
make a bold commitment into the car manufacturing, there would also be no
investor who would trust the engineers and leave everything to them. [t would be
easy if one is 1o make money certainly once the cars are made. But it is clear that
one has to lose money during the first few years. This is what makes it difficuit to
establish this business. Even in such a business, if a person does things without
considering the future, I myself would regard him foolish. Up to the first one to two
years, many managers were thinking in this way, It was natural that T was
considered as a toaQ cc;nﬁdent man or as a man who is flattered by people and does
business without considering the future. Fortunately, the Law of Automobile

Manufacturing Business has been enacted and this helped the business a lot.”



"Rewner than dcing a business which would clear.y mzke money by use of a
kncwn method, deing difficult business which no one eise would de is a challenge to
a human oeing. If it fails, it would e because of his awn shortcomings. Then one
could commit harakiri with a clear conscience. | will 2o as far as [ can. If 1 would
do semething, [ would do the making of cars for use by the mass of people which

others say is the most difficult businass. This is the position where | startad from."

o Pursuit of the Japanese Stvle Production Methed

The werk ef Mr. Kiichiro who was faving the rails of the automobile business

was to seek the Japanese style production methods on Japanese soil. For this,

human intelligence is utilized at many coints.

"Cne reason that it was difficult to develop an automobile industry in our
country was that groduction of the tody cannot be done in mass production as in
America. Cn the other hang, it is diificult to set up the automobile irdustry by
making the body by nand. How to sclve this problem was always the most agonizing
question. 3Someone suggested that we hire a {oreigner. Then it would amount to
imgerting the mass production svsiem of America and it would not fit the situation
in cur country. On the other hand., the present situation in our country was that
there was almost nothing in this industry and actually things were being made by
hand. Japanese peopie are ralativelv crafty and were makirg many things by hand.
In mass production, however, one must use the presses. But we are not gqing to
make rens of millions of cars like in America, and so we cannot put in too much
meoney In makirg the mold. Somerow, we had to imgrovise a method which is
uniquely Jacarese. The main thing ‘s the cress and the subsequent gorticn may be

done by hand. We carnor adoos ihe 3 ~erizin meinod as it is.?

+
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"I thought it was necessary for me to take a thorough look at this industry to
learn how far it has advanced, and so | toured the plants in Tokyo area with the
guidance of Mr. Kazuo Kawakita. On this occasion, | happened to be touring
Sugiyama Tekkosho where they were making fenders with pressing machire. There
could have been other plants where they were doing similar work but. anvhow, |
asked Mr. Sugiyama if he would be interested in making the moid for the body. He
said he would, and { obtained unexpected help in this area. In the making of this
mold, this was the first time and there was the need for studying the method of
making it in various ways. However, as we had no machine for this, we had to‘ finish
the mold by hand. In foreign countries, of course, they have the machines for
making the mold. In foreigr countries, some firms are specializing in making the
molds for various companies and they can afford to install thousands of such
machines. In Japan, we cannct copy this. Hand finishing would be faster and it
would cost less also. So, we decided to make it by hand this time and we could make
a rough mold in about one and a half years, In this area, we need to do a lot of

studies in the future.”

Next, the quality of the thin plate for making the press affects the making of
the mold very much. If one uses the top grade of thin plate, it is much easier to

make the moid. We asked Dr. T. Mishima of the University to study the thin plate.

During his foreign tour, study in this area sesms to have advanced considerably, and

[ believe we shall be making better products in our country. In the area of coating

ard lining, there are many experienced men in our country and there is no need to

worry."
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"Finally, in the area of assembly work, we need facilities and setups in a similar

manner and we need skuls. S0, we have to trajn the workers but this is not a

difficuit gproblem. Japanese people are very skiilful with their hands. and | believe jt
will be 1n the near future that we can make cars cheaper and better than the {oreign

cars.”

I} Makinz Preducts Which Have The Values

With the enactment of the Law of Automobile Manufacturing Business in 1934,

domestic automobile firms came under protection and assistance. However, the

need in the market is that a business can provide the goods with salabie prices. Mr.
Kiichiro's real spirit as a business man can be seen ciearly in the {ollowing excarpts:
"With the gathering of the present knowledge of Japan, we finally can make the
automobile atr least in its shape. Further development and imcrovement of this will
progress with acacdemic research. This, however, is a future problem and the big
problem we have to [ace ncw is that, regardless of how good a car we can make, it
would mean nothing unless we can make it economicaily. Eventually, the problem is
connected to the price. What is the quantity that has to be produced in Japan so
that the domestic cars can be sold with reasonable prices? This is a figure which

everyone wants 1o know but no one can provide with certainty.”

The cars have to be scld at the current salable prices. What is the salable
price? At least we know that the cars would not sell uniess the prices are cheaper
than tre foreign made cars. By aopealing to the patriotic minds, one might manage
to sell 50 to 100 cars a month. But seiling 290 or 52 cars would be difficult. In the

end, we must compete with the price. People's habiz is such that they feel piezsure

iN DuYINg 4 new thing with a cheaper prics.




We know frem our experience in buying machines that sometimes the prices are

beaten down more than nece=ssary. The cars neeged by the government agencies

may bring the desired prices but in other cases the prices are bound 1o be beaten
down. Appeailng to patriotism in this regard would be in fact, impossible.
Therefore, the nrices must be kept low, otherwise, we cannot sell hundreds of cars 2
month. With good sales technique and skillful advertising, one might be able to
deceive the buyers for a while but it would not last. As the people understand the
values of domestic cars, they will buy with reasonable prices. Until then, many
people will take the attitude using the domestic cars if the cars were offered free.
There will be very few people who would go ahead of others to use the domestic cars
for the sake of the country. As we are making something new, w.e must put in a jot
of money and make it good but we must also make the price cheap. If one wants to
make cars domestically and sell them, he has to think this much. However, whether
the business can make the ends meet with such prices is the point which the

manufacturers must consider most carefully.

"Fortunately, the Law of Autemobile Manufacturing Business has been enacted

to a certain extent. However, if this [aw would help raise the prices of both the
foreign cars and domestic cars higher than before, we shall have no excuses. On the
contrary, this law should help improve the domestic cars so that the users can buy
cheap cars. On this point, we have a great responsibility. But, naturaily, we cannot
make the price' cheap from the beginning. Would it be possible to make domestic
cars economically at salable prices? Making the prices cheap is all right but if this
means poor materials and poor quality and eventually unusable products, then
nothing is achieved. This is a very difficult point in the outset with the domestic
cars. There is no change in the principle that cheap and good products would sell,

but we cannot expe<: to make cheap and good prod’uc:s from the beginning."”
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" Fow €9 we breax through this diificult check point? The Law of Auromobije
Manufacturing Business would be useful in preventing the excassive campetition,
especialiy the dumpirg practice by the well established foreign companies. But. in a

fair comgertition, the orly way is to reiy on one’s own capability.”

Befcre the above article by Mr. Kiichire Toyota was published, in May of the
same year, the "Law 3f Autormnobile Manufacturing Business” was enacted as part of

the government policy of establishing the domestic czr industry. In this law, the

autemsbile indusy was made a business which requires a permit from the

gcve"'il"le"it and the domestic automobile industry was o be protcc*zd ior growth by
e ———

suppressin mbiv business, Tnis wzs a powerful protection policy

of the zovernment.

About this, Mr. Kiichiro said that it would prevent wild competition but, if the
industry relies on it rzo much. it wiil aventuallv be abandoned by the customers who
are the mcst imporzant peoplte using the cars. Thus. he was warning himself. In his

thinking, we ses the <corcern of seif-responsibility of the private business.

o Qverai] View of the Chess Board and Checkmaring

Both Wr. Sakichi and Mr. Kiichirc had the international sense and [ beliesve they
were better than others in seeing the world. They had excellent foresight. They
were similar to each other in that they spent theirh lives mostly in the production
fields. They kapt on looking at things always realistically, cooly and objectively.

They got 10 the essence of the objec:.




When a person stands in a production fieid, he tends to clean the corner of a
neayy box with a taothpick. But, Doth Mr. Sakichi and Kiichiro were different in

that.

They were always drawing the whole picture and had the overall view of the

chessboard. They were drawing in their heads rich designs constantly.

Even then, their checkmating was accurate.

The inventive life of Mr, Sakichi gan be learned in "Conversation with Mr.
Sakichi” written by Mr. Haraguchi. One finds that he was a man of effort and a

genius.

"He would not read the catalogues or bocks. He would not borrow help from
newspapers or magazines. He would not beg teaching from others or borrow
knowledge'from others to help invention. He never studied mathematics or jearned

physics. He thought completely by himself, devised by himse!lf to achieve the

invention which people look up to. Furthermore, his logic fit all of the scientific

principles and no mathematics teachers, no mechanical scholars could find faults
with his invention. As his invention came directly from the actual work, there was
some discrepancy with the scientific principles. However, when it came to the
actual applications, his invention would demonstrate better results than the

scientific principles would. Thus, he was a man of practice.”

a——
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"He qid nat have any <onsuitant or assistant. He was incependent and alone.
He 7id not have any special research lab. He cid not have any referenc= marerials
at his side, The iiving room in his home was his [ab and office. There was no visitor
and he would not zall on anyons. From morning till night, he would sit in th2 room,
looking up at the ceiling and lookinz down art the surface of the martiress, and
pordering over things quietiy. In this way, he generated over one hundred patents

from his head.”

Find out serme marerial to think about, stare at the object almost until 3 hole is ¢

bored on the cbject, and find out the essential nature of the material. Stand and

waten the neighbor grandmother’s hand-weaving machine for a whole day. This was

the source of imagination for Mr. Sakichi and this was his posture of tracking things/"

down 1o the specifics.

He observed the circumstances in the {oreign countries with his own eyes and
learned a great deal. This shows his progressive nature. We are also impressed by
the width of his scope of view. [t is not only diffusing outward endlessiy like
expanding gas. For, at the next moment, he would be condensing the imagination
emanating from the object material to a specific form. In terms of the game

playing, he had both the overall view of the chessboard and checkmating capability.

Me. Sakichi toured in Europe and America in 1911. Prior to that, he had some
cemeiicated situations and he quit the Toyota System Weaving Machine Company
and was in an adverse circumstance. But, in America, he saw the "Northrop
System™ ard "ldeal Sysiem' automatic weaving machines which were regarded as the
epoch-making inventions at the time. He realized that the auto-activated weaving
machine which ne inventad is much more superior and ne got a2 boost en his vigor,
Thus. rtouring in & foreign ccuntry, he found a jumoing board., This again

cemonsiraTes NS unvieiding spurit.
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At that time, in America, he also saw the automobiles. Thus, he felt that he
would go into the automobile business after the auto-activated weaving machine. In
the imagination of Mr. Sakichi, the auto-activated weaving machine and automobiles

were tied to each other very strongly.

The Toyota System auto-activated weaving machine and the Ring Type weaving
machine, which were the creations of Mr. Sakichi, had some common aspects with
automobiles in principle. Both the automatic weaving machine and automobiles are
the machines which work automarically by the machine power. Also, the Ring Type
weaving machine which overcame the limitation of length in making textiles and the
infinite nature of an automobile which runs freely on a road without tracks were
machines of the same dimensions in terms of the idea and applications.

The imaginaticn of Mr. Sakichi which did not know an end always developed into

specific forms in the real world and then scon converged to the final form.

After returning from America, Mr. Sakichi is said to have repeated!y said aloud
"It is the automobile from now on." Thus, in his head, next to the checkmating with
the auto-activated weaving machines, the overall chesshoard view of the automobile

industry in Japan was forming.

o 3Seeking Something of Japanese Origin

The path from Mr. Sakichi Toyota to Mr. Kiichiro Toyota and then to the
present Toyeta Motor Company was the path of developing and maturing of modern

industry in Japan and thera is a straight line which passes through all this.

[y
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re cthick line which passes through this is the seeki-g of technology of

Japanese origin.

It was 1n 1901 that Mr. Sakichi first thought about :he invention of the

auto-activated weavinrg machine, It was completed in 1926, Thus 25 years of time

was spent during this period.

The gzreatest achievement of this was "a great invention entirely by the
Capability of Japanese people” which was the earnest wish of Mr. Sakichi. Thus, his

wish was fulfilled.

_"_“-. T— -'--hh'ﬁ-\‘
Going through the records of Mr. Sakichi's words and actions, one finds a fierce,
—— —_

chailenging posture of rivaling the Europeans. He himseif stated that this was a

"challenge with intelligence” and this attitude was something fresh and new, going

way anead of his time,

Training and cuitivating the "intellect” inherent to the Zzpanese pecple and
then selling the Japanese original products produced by the inteilest to increase the
national wealth — this was Mr, Sakichi's outiook on lite, outicok on business and

outlook on the warld.

Thus, Mr. Sakichi scld the "inteliect” itself which he cultivated, i.e. his
patents. [n today's way of saying, the development and production of Mr. Sakichi's
auto-activated weaving machines was no other than a high density "know how

industry."”

Arn agreement of sailing the patent application right was 2ntsred witn Platt

grothers of Englang in [939. It is a weil xnow stary thar the ora Tillion ven wiich

resuite? from this ezl was spenzt cr rese3rsh on autamontles.

1|
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I am overwhelmed by Mr. Sakichi's temacity of purpose in making use of the

intellect of Japanese people which he re2garded as most important. He also believed

that, uniess we discover the creativity of Japanese people and original technology of

Japanese people, not only a business but ﬁhe whole natiorr of Japan will always

rermain behind the European - American world. He took this national consciousness

as kis own admonition.

In the trade of buying and selling commodities in today's world economy, the
role which Japan is playirg is very large. Actually, the role is sometimes too large

and this is causing some friction. In order to overcome this problem, we shail need

agreements through politicai dialogues and this will facilitate the adjustment of

quantities, When [ think about what to do in pure economicai terms, [ conclude that

_-_-_'-""'——-—._.
we must export the comrmodities which are desirable both to them and to us and

—

which have high added values, i.e. the commodities on which much of the

intellectuai work was done as Mr. Sakichi used to say. Eventually, we &ay have to
— T T —_—
export the inteilect itself.

Mr. Sakichi pursued and achieved Japan's original technology, and [ do not know
any other example like Mr, Sakichi who discovered the things to study in the real
life, without confirming himself to an ivory tower, and invented the auto-activated
weaving machine which reached the highest level of mechanical structure and
p.erformance in the world and then commercialized 1. Although there are great
inventions in the academic world, we see few examples in which the invention is
born in industry and it beccmes the nucieus of the industry itseif. Especially; in

Japan, such exampies are rare.
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Takadiastaze of Qr. Jokichi Takamine which Mr. Sakichi aiso pointed outr was
abviously a creation by a Japansse but the work was done in a laboratery of a
forergn country. This does not mean that the invention had a low valuer its
difference from the invention cf Mr. Sakichi was thar it was achieved under
diflerent conditions ard in a diffarsnt place. 3cientific achievements by Japanese
pecple are not many, and furthermore, the soil on which such achievements are
raised was not yet fertile, For this reason, Mr. Sakichi's achievement was more

unique,

Here, we also want to touch upon the keen insight of Mr, Kiichiro. In the
article "The Way Which Led Tovora Motors to Today" which was published in 1938
and was cited earlier, Mr. Kiichiro stated, "The quality of the thin ptate for making
the press affects the rriiking of mold very much. If cne uses the top grade of thin
plate, it is much easier to make the mold. We asked Dr. T. Mishima of the

University to study the thin olate ..."

The MK steei, which was invented By this Dr. Mishima, was one of the few
originals of Japan aiong with the ferrite or NKS magnet (invented by Dr. Kotaro
Henta) and Mr, Kiichiro's expectation on 'this was excepticnally great. Regretably,
Bosch Company of Germany and General Electric Company of America put more
work to the appiication of these inventions. But, among the Japanese businessmen,

Mr. Kiichiro watched them most earnestly,

Whenever there was an opportunity, Mr. Kiichiro emphasized that, in order to

establish the basic industry such as the automobile industry, it is necessarvy to

consolidate the academic world wrich becomes e bzse of this industry. For tnis
—_—— T
purpcse. he had a sirong desire for incressing what we call tcday the cooperat.on

berween industry and acacemia. He was a man woo Lougnt that. for everyriing,

the base was important.



o Witnessing a Dialectic Evolution

Mr. Kiichiro Toyota was a man of automobiles but, before that, he was a man of

weaving machines,

There are many of our elders who worked with Mr. Sakichi, assisting him with
his great invention and helping him in putting the invention to work in the business

but without being visible to the outside world.

Even during the era of the weaving machines, Mr. Kiichiro worked busily at the
hands and feet of Mr. Sakichi. All the work of Mr. Kiichiro was about the weaving
machines, development and comhercialization of the auto-activated weaving
| machine, seiling it to the foreign businesses, and negotiation of the technical

contracts, etc.

Naturally, he had been interested in automobiles from the eariier time, but it
was perhaps during his tour of Europe and America in 1930 when he went to England
for the case with Platt Brothers that he received the most strohg influence. in
particular, in New York, he must have seen the tlooding of automobiles. | beljeve it

was quite a shock to him.

When he returned home, Mr. Sakichi, who was il and in bed, asked him to report
in detail about the automobile situations in America and Europe. Then, Mr. Sakichi
instructed him to spend the one million yen from Platt Brothers on the research of
automaobiles. This; courage and foresight of.Mr. Sakichi was really amazing. On the
other hand, Mr. Kiichiro who received the instruction must have been full of the

sense of responsibility and exciterment.

g3



I look at the change of time from Mr. Sakichi to Mr. Kiichiro as a naw evolution
of things. In this sense, | look at the change of time from Mr. Kiichiro o ours aiso
as a similar and contiruing evolution. In this evolution, there are the mountains and
the valleys. There are the successes and the failures. Thus, there ar= favorable
situations and adverse situations. There are movemenrs and stagnations. The flow
of a stream is sometimes rapid and sometimes slow. At times, the flow of a stream

seems 1o have paused and sometimes it looks as if it would dry up.

In this evolution, there is something in the sweam of Toyota tha: has been
continuous all the way. | firmly believe thar there is something very solid. As
mentioned before, pursuit of the Japanese originaliry has certainly been continucus

in the stream of Toyota.

Mr. Klichiro, to whom Mr. Sakichi left all werk with the saying "Next is the
automobile industry,' realized better than anybody eise that things cannot be
achieved in a day. This is clear from his article "The Way Which Led Voycta to

Today.”

Mr. Kiichiro was more eager than anyone else to learn at GM and Ford of
America, and this was because he wanted to learn the basics of the automobile
industry as scon as possible. Thus, very clearly, he studied the basics from the
automabile industry of America and, from this, he acquired the materials to
compare with that of Japan and then he scught the Japanese method of producing

automobiles.
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in 1933, Mr. Kiichiro announced the policy of the development of domestically
produced cars folr the mass of people. In one of the clauses, he said, "As for the
method of production, we shall learn from the American method of mass
production. But, we are not going to copy it as it is. We shalil utilize the idea of
research and creation and devise a method of production which suits the situation of
our country.” | believe this indeed was the origin of Mr. Kilichiro's idea of

"Just-in-time."

The so-called true innovation, Le. the true technolegical innovation, brings
__—-'—-._-—_
sccial reform in some manner. The typical example is the Ford revolution. Mr.

———

Sakichi's auto-activated weaving machine also brought an industrial revolution.

The world of the automobile into which Mr. Kiichiro entered was a composite
industry of a broad field. In order to narrow the gap between the automobile
industry of America, he had to explore the wayv of [earning the basic technology.
master the individual production technology, organize the production svstem, and

se=k the Japanese production technology, i-2. the production system.

Thus, Mr. Kiichiro must have been envisioning in his head the "Jusi-in-time"
system as the next production system resulting from the learning of the basic

technology and acquiring the production technology.

"“Just-in-time" is really the starting peint of the Toyota production system and

_it constitutes the skeleton of the system. Therefore, from this, one should be able

to read the flow of Toyota ideas of sesking the Japanese originality,

-~ |46 -
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From Mr. Sakichi to Mr. Kiichiro, and then to our times, Toyota itsaif has
achieved the self-evolution in the midst of the big changes in the busi~ess and
outside the business. [ believe this procedure may be something which mignt be

called a dialectic evolution.
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Chapter 5. True Intention of the Ford System

o Ford System and Toyota System

It was Henry Ford 1 (1863 - 1947), without dispute, who established the

production system for automaobiles.

Strictly speaking, there may be as many methods of making automobiles as the

number of automobile companies or automobile plants, This is because the method

of production reflects the philosophy of business management and the individuality

of the person in charge of the plant,

However, the foundation of the automobile production in the modern industry is

the mass production system which Ford himself demonstrated through practice.

The "Ford system” is the term which will symbolizes mass production and mass

sales of America even today. "Ford system" is the mass production system based on
———

work flow. This is sometimes called the'3utomation system T e
"h—_

This is the real mass production system in which the materials are machined in

the work flow using tﬁe beit conveyorgb the materials becoming the assembled parts,

e ™

N— ———
and then the assembled parts of various types being supplied to each of the

R P

processes of the final assembly line which moves at a fixed speed, the parts being

e

assembled, ;;d-finally the assemnbled cars going off the line one-by-one.
IR - ) o _h_'_-——-—-——-——-..______________

In order to clarify the diffarence between the Ford produczion svstem and the
Tovota production svstem, let us first take a close look at the Ford production

svstem o find whar it is.

S 1ug .
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Cnazrles E. So:-en@whc was the first president of Ford Company, described

-~

the history of development. This man was orizinally the hesd of production. Thus.

he was zn important man in the history of Ford.

Fis book is full of suggestions. in the following, we quote the pertion which

descrices vividly the scene of developing and starting the Ford system.

) "Assembling a car is simpler than bringing rhe parts to the place where ..he car

—————

is assembled. We decided 1o carry the parts which were easv to move and we sclved

e B  —— e ——

this prodiem gradually. The engines and axles and similar large parts recuired large

spaces. In order ta reserve this space, we decided to leave the small, sasy-to-haidle
items in the warehouse which was located at the northwest cornec_in_the compound.
Next, with the cooperation of the warehouse section, one set of the parts which

were crated and marked was bruught up to the third flcer fassemobly line) at a
-

certain time interval."
| S e
p———
"Handiing of the parts was simplified in this manner and the situation became

clear ane neat. However, | somehow did not like this method ar all. Az this time,

the fo['owmg idea popped up. If we move the chassis — first, start movmg the

chassis frame from one end of the plant, attach axles to this next, rather than

bringing the parts warenousa to me chassls, pass the chassu artached wu:h the axles

ot er— (R
X through the parts wareh_—\— the assernb{y work can be  simplified ea.s:ly and the
—

o ——— s

"

e et e w,-o-
speed of work shodd increase, 1 asked Lewis 1o piace at one end of the building the
parts which are needed in the beginning of the assembly work and then line up the
parts on the floor in such a manner that the parts are iocated in sequencse ziong the

line through which the chassis was moving."

-
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Until the axles and wheels were artacned, the chassis frame was placed on a
sieigh; then a rope was attached to the front portion of the chassis and the chassis
was pulled by this through the assembly wark. Next, the chassis was moved by use
of the wheelis ;which were attached; it was moved through the middle of the parts

and the assembly work was tried out.

While experimenting with this moving assemblying iine, we carried out, on the
other hand, the sub-assembly work (e.g., attaching hoses to the radiator) with the
parts in such a manner that the parts can be atrtached to the chassis fast. So, these

were attached to the chassis fast and then the steering gear and spark coil were

e emmmar—m e e

s¢

-

g o

attached.” - (from "The Glory and Tragedy" by Ford, translated by Tatsuo TakahasAi .

T ore Foams B

-"' d*—-dﬁ
— /-/_r

This was the description of the scene of first experiment for serling up the

work flow of the Ford system.

The basic form of this "work flow” s common to all automobile businesses

around the world. Recently, in the system like the Volvo system, one person does

the assembly of the whoie engine. However, the main stream is still the tlowing

work of the Ford system.

The scene which was described by Sorenson was at the time of about 1310, but

the basic pattern has not changed since then to now.
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Like the Ford system, the Toyota production system s based on the work flow
system. The difference is that, while Mr. Sorenson was worried abour the warehouse -

ior stering the parts, the Toyota system does not need any warehcuse. The reader

will recall the "Just-in-time” system in which the parts needed arrive at the side of
e2ch process of the final assembiy processes at the time when they are needed and

in the quantity which is needed.

- —_—

o  Small Size of Lots and Fast Changeover of Preparations . -:-1]’“'#

Making the same parts using the same mold in a lump, ie., making a lot large
and punch out many parts without exchanging the press mold, is a common sense
rule in the production field even at present, The key of the mass production system

under the Ford system is really this point. American automobile business has

continuously shown that the planned mass production has the greatest effect on the |

reduction of cost. ‘ -

T I T h-.\
Toyota system takes the reverse COE, Our slogan in the production fieid is

—
--.._‘__‘

"keep fhe size of a lot small and do the changeover of the press mold fast”.

Why are the Ford system and the Toyota system so different? Why are they so

opposite to each other?

For example, the Ford system makes a lot size large and handles quantities,

-— - o

D tequmng inventories everywhere.‘ In contrast, Toyota system works on the idea of

——

- o — P

g\
ehrmnanng to_zero the waste of over-producnon wh;ch is geneated from the

———

mve"'torles and the cost related to the men, land, buiiding, etc., which are needed

for rnanagmg the mventory

PR .

- 151 -



£/

For this purposes, we are practicing the "Kanban" system in which a larer
purp P E Y /

process goes 10 an eariler process to pick up the parts needed "just in time".

In order to stick to the idea of "the earller process roducm as many as was| .
p Y e

picked up by the later process", all of the production process must be prepared Wlth o

men and facilities to produce the products at the time they are needed by the/

-_‘_"-—-—-._—-_._.____,_....._ ——— I
quantity which is neaded, In thxs case, if the later process picks up in a fluctuating

e i

the maximum need in the fluctuating situation. This is a clear waste which boosts

) ..’" - -
up the cost, . Prr- L e = e e
‘_-______.-—-"_-_ . i . - .
C}/’d"/" ..,{;{ i S

Compiete elimination of waste is the main idea of the Toyota production

system. Therefore, (@ the producnon Ls str:c:tly pracnced and <

fluctuation is crushed. The size of 3 !ot is made smaller and the flow of a largc

quantity of a same item is avoided. For exampie, in the production line where

Corcna and Kareener are mace, the flow of one item in a lump is avoided: so, we do
not fump the production of the Corora into the morning and lump the production of
the Kareener into the afternoon. Corona and Kareener are always produced in an
alternating sequence, We discussed such "averaging” of production in Chapter 2. In

short, Ford system sticks to the idea of making a same item in one lump: in contrast, e

Toyota system takes the approach of "synchronized preduction of each unit". In this

approach, the underlying thinking is that "In the final market, each customer buys a

———

different car: therefore, in manufacturing also. the car is made one bv one: in the

- s ———

T bt e e — T

stage of making the parts, also, production is carried out for one p:ece by one p:ece".

—

i

[
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For "averaging" the production and "making the size of a lot small”, nanmrally

—— e e ——— e ————— ——

—_—

there arises th='need)for "making the changeover of preparation fast”. 4

P - —— - -

In the 1940's, in the production department of the Toyota Motor Cornpany,
changeover of a mold in a large type press took 2 to 3 hours. From the
consideration of efficiency and economy, changeover of preparation was avoided as

much as possible and, in the beginning, the new approach met strong resistance in

—

the production {ield. -
2t
—

—

Changeover was regarded as an element which reduces the efficiency and

) P
increases the cost and, therefore,-there was no reason for the workers to da the

——

changeover with pieasure. However, on this point, we had to ask the workers 1o

change their attitudes. r

@an absolute requirement in the application of the Toyota

production system. Making the size of a lot small and generating the need for

changeovers, the workers had to be given repeated on-the-job training. -
—_— — P

B it e e

In the 1950's, when the averaged production within Toyota Motor Company was
being pushed, the changeover time was cut down to below 1 hour and it even reached

down to |J minutes. This is an example of defeating the common sense with the

practical training of workers to meet the needs.

S

'GM, Ford and the European automobile makers have been carrying out the
rationalization of the production process in their individual manner. But they do not
seem to have embarked on the "averaging” of production which Tovota producticn

system has Teen working to achieve.
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Taking the changeover of a large type of nress as an example, the European and
American makers still take a long time for the job as in the past. This Is perhaps
because there is no need, To attempt to make parts more commonly usable was a
very new apprdach. But, still the size of a [ot is large and the effect of mass

production under planned production system is Seing pursued.

Which is in the superior position, the Ford system or the Toyota system? Each

system is undergoing daily improvement and innovation and, therefore, one cannot

draw a quick conclusion. However, [ myself believe firmly that, naturally, Toyota - L/
system is a method of production which is better suitable in the era of low growth A xe s

) - - "Idl-‘-" B
rate. ; / ‘ .
A —— 7-__/_/' y -

o  The fcresight of Heney Ford [

In Sorenson's writing, it is said that Henry Ford [ was not the father of the mass

production system but he was a sponsor and one can fmd some dlsagreernent about

th:s point._ Nevertheless, [ am awed at the greamess of Henry Ford 1.

| believe that, if the ng of Automobiles in America. Henry Ford [, were still

living, he would surely be doing the same tmng as the Toyota producnon system

which we have been struggling with.

m—

The reason for my thinking in this way is thar.-{and'l fee! more so every time [

.-—""F-'
read his writing) he was a born ratxonal;sf‘he had a very cool and scientific way of

“—‘-‘--.-‘._ P -
thlnkirg about the way of existence of industry in the American sociery.

For example, about the question of "stanczrdization" and about the nature of

"waste" in a business, Henrv ford's way of seeirz things was orthedox and universal,
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In the following, | quots from Ford's writing the portion which shows his way of

thinking, i.e., philosophy on the indusiry. The theme is "learning from waste."”
' St F %:}"

"[f men did not use anything, there would be no waste, This reasoning seems to
2e too obvious. Or should we look at this from other angles? [f we do not use
anyining, is not everything being wasted? Would it be conservation or waste to stop
completely the utilization of natural resources? if a person lives through the prime
time of his life with nothing but the idea of being thrifty and tries to be prepared

for the time of old age, would this be protecting his properties or would this be

wasting his properties? [s he a constructive economizer or destructive economizer.

Preserving natural resources without utilizing them is not doing service to

society. Such an arttitude wouid be nothing but sticking to that oid idea that /

material is more important than man. At the present time, the natural resources in -

our country are sufficient to meer all our needs.” We do not have to be concermned

about the resourcaes. What we should be concerned with is the waste of the human

labor, Let us take an exampie of the vein of ore in a coal mine. As long as the coal

—

13 sleeping in the mine, it is not important. But, as soon as the bulk is brought cut of

the mine and carried to Detroit, then it becomes important. This is because the

coal represents the amount of human labor which was spent for digging and

transporting. 3o, if we waste any amount of the coal, i.e,, if we do not utilize the

coal to the fullest extent, we would be wasting the time and effort of human

beings. 1f we produce something which is to be wastad, we cannot recesive a large

amount of wages.

// j{"/-’ /’-'.f_/ V™ //’/f".ﬁ'/:g___.
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’) My theory on waste goes from the material /itself back to the labor which
e . e

produces the matsrial. Qur dé:‘g:e is to @&u of the value of the labcf so that
- _— A . -~

T e ——— -

atl of the value of the labor can be paid for. What we are concerned with is

utilization and not preservation. {n order not to waste the time of human beings, we
want to use the materials to its utmost limit. Originally, the material itself is fres.

It has no value until it goes into the hand of a manager.”

Saving the material as a material, and saving the material for the reason that it
represents the labor may seem 1o mean the same thing. However, the difference in

these two ways of thinking generates an important difference. {f one regards the

_Materiai as something which represents the labor, he would use it more carefully.

For example, just because a matarial can be reused through regeneration, one wouid
not waste it lightly. For, it takes labor to utilize the used materials. The ideal
s

thing to do is to generate no waste material to be used.

-

In our place, we have a large scale department for using the waste materials.
This department is bringing more than 20 million dollars of profit annually in the
known figures. As this department gradually grew, increasing its importance and
becoming a very vaiuable operation, we began to have the following doubts. "Why is

so much waste material being generated? Are we not paying more attention to the

—
PR R A - T

regeneration of waste materials than to the prevention of generating the waste"?

———

————



——  materials. They have to be always combined effectively. Otherwise, it is
P —— -

-

@

S0, keeping this icea in mind, we began to examine all the processes in cur -
piants, Our studies and examinations up 1o the present have brought savings of eight
hurdred thousand pounds of steel per year. This stee! had previously been made into
scraps which had to te regenerated at the expense of new labor. This corresponded

to about three million dollars per year. Using a better syjtable expression, this

corrasponds to the employment of more than 2,000 laborers when converted by use

of our wages. This savings was achieved so very simply and we are wondering why

we did not do this much earlier.

©  "Standard” is Somerhing you set up Yourself

In 1937-338 when | was still working with Toyota Textiles, once I was told by my
Soss to prepare the "Standard Work Sheet of Weaving". As | mentioned earlier, { -
found it very difficuit. Since then, I have kept thinking about what is meant by

"Stancard” of the stancard work.

The elements which are considered in the standard work are?meg, machine and

impossible to carry out efficient production, because the working men are alienated.

The "standard" is something which the men at the production fieid should -

T — s s !

¢
repare. It shouid not be pressed down from up above. In the design of the whole. !

7
i

business, however, the system of the plant as a whole should be established:uhly
S — T -
then, the "standard” for each production Cepartment would become flawless and

e

<

”

.,

alzstic, —_
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[n this sense, the "standard" should be conceived not only as the "standard work" .

of the oroduction department but also as the top concept of a business. So, let us

hear the opinion of Henry Ford [ on this point and learn from it

"In establishing a standard, it is necessary that one takes a prudent attitude,
For, as a standard, one can more often establish something wrong than something
correct. In standardization, there are elements which represent the "inertia” and
the elerments which represent the "progress”, Therefore, it is dangerous to argue
about standardization in a vague manner. There are also two view points, that of
the producer and _th_a: of the consuhrner. For example, let us suppose that a
committee or 3 department of the government surveyed a product to find out how
many styles and varieties are available in the field and established a so-calied
standard after eliminati-rig those which they regarded as wasteful duplicates. How
would the public benefit from this? Except for the case of war time when the whole
country must be regarded as one production unit, the answear is totally none. Firs:.
no organization has the knowledge which is needed in establishing such a standard.
This is because such knowledge is obtained from within each section of the
production departments; it is never obrained from outside. Secondly, even if they
had such knowiedge, the standard will eventually hinder the progress although it
might bring some economical etfect temporarily. The reason for this is that the
producers would be satisfying themselves to make the products for the standard
rather than for the public. Human ability would become dull rather than become

sharp.”

- 158 o
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We see in Henry Ford I's thinking his strong belief that a standard is sormething

whkich is not given down from up above. Whether it is with the national gavernment,

top management of a business or a manager of a plant, the person who establishes

the "standard" should be the person who works in the production fieid. COtherwise,

-

he empnasizes, it wouid not be a standard for the "progress”. 1 agree with him. Let

us read a little more of Ford.

Pursuing the question "What is a standard™?, Ford's thinking reaches the future

of private businesses and the future of industry.

"The end point of industry is not the world in which everything is standardize¢

and automated and there is no need for the human brain. The end point i3 the world

]

in which there is abundance of machines which are operated by men as their brains.

B et

In such a world, a man would no jonger have to work from morn tiil night to earn a
living. The true objective of industry is not to fit the human beings into one mold.
Neither is it to elevate the working man to an apparently highest position. The

industry exists to provide services to the public including the working man. The true

objective of the industry is to fill the world with good and cheap products and free

i

the soul and body of a man from the hard labor for survival, How far the products

should be standardized is not a problem for the government, but it is a problem for

each of the producers.”

Here, the foresight of Henry Ford I is revealed clearly. We see that the

automartion system which Ford and his collaborators invented and developed and. the

work flow were never intend=d for having machines drive the people to harder work

and to cause the zlienarion of men.
P




Like in everything else, regardless of what the good intention of a creator was,

the intention does not always evolve as it should.

Tracing the conception and evelution of "work flow” by Henry Ford [ and his
associates, [ do not think their true intention was to put a flow of work from the
flow work of final assembly line to all other processes, i.e., from the machine

processirg to the press which corresponds to the earlier processes.

Setting up a flow which connects not only the final assembly line but also the

whole processes, one reduces the lead time of production. Perhaps envisioning such /

situations, Ford used the work "synchronization®.

J—

Successors of -l:!'enry Ford I, however, did not make the flow of production as [,//

Ford intended. They endgg up with the idea of "the larger the lot, the better” whicn

makes a dam and stops the flow at machining and stamping.

el e e

As 1 touched upon previously, the lateral split system of the union which is a

social custom of America alsc may have hindered the flexibility of the work in the

——

production field. But [ think that was not all. Much of the cause is rhat the

syccessors of Henry Ford 1 who inherited the "work flow™ made a wrong
interpretation. The final process is indeed a "flowing work". But in other

production lines, I do think they are "pushing the work to flow”. -
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In the ccurse of realizing the Toyota production system, changing tre old way
\Z

of "pushing the work rec flow"” in the production field 1o "flowing work" tock

countless repetition of the work of transplanting human brains to the machines. We
recall again that "Just-in-time" and "auto-activation” are the two pillars which are

the means of realizing the system and also they were the cbjectives.

/ o Prevention is Better than Curing

In preparition against the future natural disasters, pecple have long been
accustomed to store up, as in the long history of the farming tribes. One cannot say
that this custom is not good at all.

What [ would like to deny is a stage in industry, i.e., storing the raw materials
and the finished products in preparation of unexpected situations in the modern

business management.

Business is always connected to the outside world. Then, why should it store

things for the safety of only itself? This feeling for storing ig the starting point of

the waste in business. | have repeated this paint over and over,

[f one buys a machine, why does one have to keep it operating full time? While

the machine runs smoathly, let us make a lot. In preparation of the trouble with the

machine, let us make while we can. This is a way of thinking which is still deeply

reoted among people.

With the arrival of the era of low growth rate, such a way of thinking does not

2pply anymore. However, @f making anc storing is still strong.
e ——— - .

/
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{f "goods needed can te acquired when needed by the quantity which is needed"
bv the principle of "Just-in-time” in Toyota production system, certainly there is no

need for holding extra raw material and extra products.

But what should one do if the machine stops and production can not be done?
Under the "Kanban" system, if the later process went to the earlier process ta pick
up the goods needed and found that the machine stopped and the goods cannot bc - —,;/'«_,’

made, what shouid one do? Certainly, it would be a difficult sstuat:on. )é/f’j//

i w
For this reason, Toyota production system has impregnated all processes in the

production field with the need of "prevention". If one would keep inventory in

anticipation of the machine troubles, why not think about preventing the machine

troubles before they occur?

As the Toyota production system spread and penetrated gradually within and
without Toyota Motor Company, [ asked all people concerned to study how the

machine trouble and process difficuities could be prevented. Thus, "preventive

medicine” is tightly organized into the Toyota production system.

As a fuifiliment of the social mission of business, Henry Ford | established the
famous Ford Foundation, hospitals and schocols. When a hospital was built, Ford's

opinion on the health, disease, curing and prevention was published.

In the previously quoted writing of Henry Ford [, there is an article entitled

"Curing and Prevention", Ford argues that if we can prepare perfect food, then we

can keep health. In other words. the disease can e prevented Ford argued earnestlv.




f lf Frominent physicians seem to Se in agreement that the merthod of curing maost

"oi th2 ight disesses lies with the food rather than the drugs. Then, as a oroblem

“prior to the curing, why do we not try 10 prevent the diseasas? When we keep

studying this problem, we come to the foliowing conclusion. If bad food is the cause
Y

of the diseases, parfect food is the basis of the health. And if this is a fact, we

should seek more perfect food and find it. When this perfect food is found, the

world will make the greatest progress. o
s

' Lo
Loyl e
387/ WA
4 Y2
Ford pointec out that the possibility of realization of this great goal would be
much greater if this scientific study is organized as a need of business management

than if i is done in a research institution,

He did not say that this idea of prevention itself is indispensable in the "work
tlow" wnich s the foundation of the Ford system. But it is interesting that the man
who  invented "work flow” would also think about such problems. This made the

reading of "Curing and Prevention” even more interesting.

In  describing the mutual relationship between the "Just-in-time* and
"auto-activation" wnich are me@oyota production system, [ stated
that they complement each other and help make up a. production line which has a
strong character. A production line with a strong character means a business with a
strong character. The strong character of Toyota has been built not by curifg bur,

rather, by the "preventive medicine”.
4 P
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o 15 there no rord after the Fors?

| have been identifying the origin of the mass production system represented by

the Ford svstem which presently dominates America.

With respect to the point of work flow, the Toyota system also has learned a lot
from the Ford system. However, in consideration of the fact that the Ford system
was born in the American environment and that the Ford system brought forth the

age of cars for the mass of people with the introduction of Mode! T Ford which was

mass-preduced, [ have been seeking a Japanese style production system which suits

the environment of Japan.

As to how the "flowing work" of the Ford system has evolved in American

automobile businesses inciuding Ford Company, [ think that the true intenticn of
T e s

Henry Ford has not been understood accurately. As| have repeated 3 few times, the

reason for my thinking in this way is that, in comparison to the smooth flow in the
final assembly line n an automobiia plant, the flow of other processes has not been
estabiished and the system of having a large lot which seems to stop the flow has

been consolidated.

What was the reason for this? Before the ultimate aim of Ford was understood
clearly, competition in the American automobile market intensified and the Ford
Company itself came under pressure because of its rival, GM. I think this situation

did not allow the company to think about the correct evolution of the Ford system.
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vhe fact that the American automobile market faced a big turning point in the

1920's is well descrived in the book "With GM" written by A.P. Sloan, Jr.. the

former Chairman of the Board of GM (translated by Y. Tanaka, S. Karino and H.

~

Ishikawa).

According to this book, during the period of {924 to 1926, there occurred an
incident which caused a big change in the automobile market of America. This was
a change from the age of high class market of limited size which had continued
since 1908 to the age of the market of better class cars for the mass of people.

tn other words, the era in which Henry Ford I's thinking that the "automobile is
a cheap means of transportation” dominated the market changed to “the era of the

SCEMEVTS
market of constantly improving Zars for mass of peopie”,

Starting with the development of the automobile industry in the !920',
-
American economy entared a new rising period. With this, new elements appeared

——

and tne market changed again. Thus, there was formed a dividing point whi_ch

//z/’ﬁ""r// /f: ”

differentiated the past from the present.

The new elements can be divided into the following four categories installment

_sil_e._trade-‘m of used cars, sedan type body, and annual modeling (new model car for

every year. (If we also take the environment of cars;into consideration, 1 would like
to add the improved roads.) These elements have deep roots in today's automobile
incustry and it is impossibie a}mdst to think about the industry with exclusion of
them. Before 192C and for a lirtle while after that, car buyers were limitad to thosa
who wera going to own the cars for the first time ana the prices were paid in cash or
by a special loan. Many cars were of the Touring or Roacster tvpe and the sivie did

not change from the orevious vear,

P
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This situaticn continued for a whiie. Even if the model changed, the change

was not conspicuously visible until it reached the climax. This was because each of

the new elements started to change separately and deveioped at different rates and,

finally, they rnutua!ly mreracte" To achleve a complete change.

Sican of GM grabbed this big change in the market and applied the full line
policy which was the unique strategy of GM to answer the needs of the market.

How did the automobile business respond to this "diversification”?

When the era of mass production of Model T Ford changed to the era of the full
line policy of GM, each of the production processes naturally also got complicated.

In order to reduce the cost while makinLrnany types of cars, commeon use of the

.parts was clearly advanced. But the Ford system was not modified to any great

extent.

It was about this time that the skills with pricing policy were actively
demonstrated with the wide variation in response to the "diversification of the

market*., In the production field, however, [ think the unﬂmshed Ford system was
/

qb—rn- . <. -
still deeply rooted and consotidated. /\/:1' .J-Mf]J e e ru =z
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In the process of building up the Toyota productioﬁ system, | always kept in my

mind the characteristics of Japanese market which meant many types and small
- e —

quantities and was different from the American market characteristics of few types
e —

and large quantities and 1 have kept thinking that we must invent the Japanese

production system.

- l6e -
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NGow, the Tuvata =roduction system helps the production according to the needs
of the market and we fuily realize that, to the Toyota preduction system which was
buiit on the premise of many types anc small quantities in the Japanesa
enviranment. the condition of many types and large quantities is rather desirable.
Thus, it is proving its effectiveness in the grown up Japanese market. At the same
time, [ think Toveta production system can be applied in America also which has
become the marker for many types and large quantities of automobiles since the

time of Sloan,

o Inverse Concepticn and the Spirit of a Businessman e
—

-
—
/
<

-

Henry Ford I's book "Today and Tomorrow" was published in America in 1926

S .
whick was the highest point of his career. In fact, however, this was also a time of

the turning point for the automobile market in America. We shall discuss the details
of the change which occurred later but, in shors, this time was the highest point of
Henry Ford I's career and. at the same time, ironically, Ford was going to be driven

down by GM and enter the downhili period.

This year of {926 corresponds to Taisho IS5 in Japan and, coincidently, this was

the tme when Mr. Sakichi Toyota's auto-activarad weaving machine was perfected,

Henry Ford 1 was the man who perfected the automobiie industry which is
called the combined industry and he knew in detail of all the materials which were
used.in the automobiles. About steel, various merals, nonferrous metals and fibers,
he made them into businessas by his own hand: as a result, his knowledge was not

superfi=ial,
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Henry Ford | thought elastically about matters without being caught by the

exjsting concepts. Among the stories of his experiences, there is sne about the

textiles.

"Technology of textiles and cloth has been taught from generation to generation
over a [ong time and it is surrounded by many customs to such an extent that it may
be said that it is almost sanctified. The textile industry is one of those industries
which started using power at the earliest times. But it is also one of the first

industries which _;;gp_Log_sg_gb_i__Id labor. Many textile industrialists believe that low

cost production is impossible without low 'vages, This industry has achieved up to

the present fairly impressive technological advancements. However, it is another
_—
question whether anycne could enter this industry from a free position without being

——

B — P

caught by the customs.”

——
et
"

Te the textile industry which was "sanctified® by the old customs. the
auto-activated weaving machine of Mr. Sakichi gave a change. But the time of this
writing must have teen much eariier. Anyhow, the conception and specific business

development of Hencry Ford [ forces us to open cur eyes.

"In our daily production, we use over one-hundred thousand yards of cotten and
twenty-five thousand yards of wool cloth per day. In the beginning, we thought it
was natural to use cotton cloth. Prior to that, we never used marterials other than
cotton as the base material for thé top of the automobile and for artificial leather.
S0, in the beginning, we purchased a weaving machine and started the experiments.
However, because we were not caught by the customs, we started to have the doubts
of whether the cotten is the best material which can be used here soon after the

starting of the experiment.”

- 168 -
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"In the meantime, we found that the reason for having used the cotton up to
that ime was not because cotton was the besr cloth but because cotton could be
obtained most easily. Linen should be stronger than the corton because strength of
cloth is determired by the length of fiber and {iber of linen was the longest ever
krnown and the strongest. Cotten had to be raised in places which were several
thousands of miles away from Derroit. Linen could be raised in Michigan and
Wisconsin ard, therefore, it was possible to get it in the immediately usable state.
However, in the preduction of linen, there are mcre customs. than with the cetton
and it was believed that a lot of manual work was indispensable. In this country, up
10 then, there was no one who was producing the linen in a large scale. We started
the experiment in Dearborn and, as a resuit, we proved that linen could be ireated

by machine. This project is already over the experimental stage and the economic

feasibility is being verified.”

I was attracted to the question "Is cotton the best material which can he used

here?" which Ford asked.

As Ford pointed out, man moves by the old customs. This may be allowable in a

private life. In the industrial business, howev( bad custom3 must be eliminated. In
- ‘k—\——.—-—-—""

the process of asking "why”, we vividly see one facet of the spirit of Henry Ford ] as

a business man.

It one is satisfied with the present situation, no progress can be generated. The
-——_—_-__ —

same is true with the improvement and betterment of production. [f we just walk

aimlessiy, we canrot put up even 3 question mark,
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| always tried to see things upside down. [n reading Ford's writing, [ received a

great stimulus by the fact that he repeatedly did the brilliant inverse conceprtion.

o Getting off from the Quantity and Speed

I want the reader not to forget the fact that the book "Today and Tomorrow” by
Henry Ford I which I am now quoting was written in the 1920's, more than half a

century ago.

When this book was written, Henry Ford's career was at its peak. Shortly, he
would face failure for the first time and discouragement although, of course, the

Ford Motor Company survived.

For a long time, I have had doubts that the mass production system of America
today and the American style mass production system around the world including
Japan were not the true intention of Henry Ford I. Fcr this reason, | have been

constantly seeking the origin of the idea of Henry Ford L.

Lat us take a look at the social situation in America in the 1920's when Ford

was prospering.

"Not only in the production of automobiles but also in our lives, in general, is
‘our movement éoo fast? It is frequently s‘aid that the laborers are completely being
consumed by the harsh labor, that the so-called progress is being achieved at the
sacrifice of something else and that, in the name of efficiency, the elegant aspect

of the life is gradually being destroyed.
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"Today, it is undeniable that l.fe lacks balance and that it nas been that way for

a jong time. Until very recently, most of the pecple did not have leisure time and,

even if they did, they did not know how to utilize it. Cne impertant problem of ours

—_—
Is to achieve the balance between work and entertainment and the balance between

sleeping and eating and, in the end, to find the cause of diseases and death of human

beings."

"Definitely, the society is moving faster than in the olden times. More
accurately speaking, it is being moved faster. But which Is more comfonablé and
fortunate: to walk patiently for four hours on an unpaved road or to go through it by
a car in rventy minutes? When the traveler reached the destination, in which case
would he be healthier? In which cﬁse, is he saving time and energy? In the near
future. the travel which takes several days by a car will take only an hour by an

dirplane. When this happens, are we going to suffer nervous breakdowns?”

"It is said that at present all of us are heading toward nervous breakdowns. s
such a situation occurring presently? Or is it sorne":.hing which is written in the

books only? In various books, it is stated that the nerves of laborers are being

fatigued to the end: did anyone hear this directly from a laborer himself?"

[ ﬂ "The reason that the word efficiency is hated is that things which are not

efﬁci_e_n: are being disguised as efficiency. Efficiency is to carry a trunk up a hill in

a truck rather than carrying it on one's back. It is to train the laborers and give
them the power so that they will earn more, possess more and live more
comfortably. In comparison to the Chinase coolies who do long hours of wark for a
few cents a day, American laborers who possess their houses and cars are better

off. Cne is a slave and the other is a free man."
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detween the time half a century agoe and the present, big changes have

occurred. Circumstances in China have undergone big changes.

Recently (September 1977 to September [973), | went to see the Chinese

industry. They were trying hard to push modern industrialization.

I think, from the time of Henry Ford | through the time after the war when we
started on the Toyota production system to the present, and under the industry
which China is trying to achieve, there is nrne universal element which Ford pointed

out as the true "efficiency".

Henry Ford | said that "Efficiency is a simple matter of doing work by the best // D EFAJ,

method we know, quitting the poor methods®.

The Toyota production systam also has worked with the same idea.

"Efficiency” is never a function of the quantity and speed. Ford raised the
question "Is cur movement too fast?" Consi&cring this question in connection with
the automobile industry, it is undenjabie that we have been pursuing the efficiency
regarding the quantity and speed as the two large factors. Toyota production
system, however, always suppressed the over-production and produced in response to

the needs of the market.

During the era of a high growth rate, the need of market was very large and the

loss caused by over-production did not show up on the surface. [n the era of a low
growth rate, however, it shows up whether one likes it or not. This waste is indeed

the resuit of pursuing quantity and speed.
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As the characrteristics of Toyota production system, we axplained the idea of
"small size cf a lot and fast changeover of preparation”. Actually, at the base of
this idea, there is the intentien of reforming the existing concept of "faster and

more', which is deeply rooted, by generating the {low of work.

To tell the truth, even within Toyota Motor Company, it is very difficult to put
the press section, resin moiding section, casting section, forging section into the
flow of tetral production in a consotidated manner as in the flow of the assembly line

or machine processing.

For example, the "changeover"” work of a large type press can be done in 3
minutes or 3 minutes as a result of training and this time is shorter than that of
other companies by a surprisingly large margin. In future, as the flow is perfected,

this speed can be made "more slow” and even then it could be done in 10 minutes.

Thus, Toyota production systermn is an antithesis, so to speak, against the mass
preduction and mass sales which generates unnecessary loss because of pursuing

quantity and speed,




Chapter 5. Surviving the Era of [ow Growth Rate

o The System Which Was Raised in the High Crowth Rate E:za

From the later half of 19535, Japan entered the era of high economic growth
which was rare around the world. In 1962, when Japan was well into its growth,
"Kanban" which is the tool for the application of the Toyota production system, was

adopted company-wide.

it has a deep significance that the time when the "Kanban" system, which is the
tool for operation of the Toyota production system put down its roots, coiﬁ;:ided
with this period of time.
As soon as Japan entered the era of high economic growth rate with the
courageous call for income doubling, it seems that the bu_'..inessmen of Japan lost
sight of waditional Japanese ways, lost sight of an economy unique to Japanese

business and lost sight of the society itself. The force which caused this loss of

sight was the American mass production idea and the public trend of belleving that

consumption is a virtue,

In the automobile industry, there came a flood of high performance large-type
machines for increasing the efficiency such as the Transfer Machine or Robot.
During the high growth rate era, whatever was made was sold and, therefore, the

mass production machines demonstrated their effectiveness.

However, the problem was the artitude oi receiving and understanding this

economy of quantity and speed.
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N YE In our ey=s, at Toyota. aithough we were excited about the automation and o

A
"y

—_ i — e ———— . _, -

robot, it was very deubtful whether the purpose of these, i.e. the increase of "True

—_——  T— e T—
efficiency,” was being achieved.

e —— I ——

——————

It is easy to understand the intention to realize the "manpower saving” by using
less men with the help of the high performance, large type machines, i.e. by
automation. After all, riding on the trend toward the income doubling, the level of
national income rose sharply and the advantageous production cost based on the low
wages could not be counted on any more. That is why the businesses jumped into the

automartion.

However, the machines and facilities for automation had the shortcoming of

deing unabie to make judgements, or to stop by themselves. Therefore, in order to
prevant the loss caused by the production of large quantities of defective products

and the loss caused by the damages of facilities, toois and moids, an operitor’s

supervision was necessary. As a consequence, the number of men did not decrease

even if the automation was done. The machines just substituted the manual work in

most cases and thus, while the machines indeed "saved the manpower,” they did not :

increase efficiency,

To me it was questionable whether it was manpower saving when there were

two times the number of men needed. It would be all right if one was prepared to

reduce the number of men into half by employing the high performance machines.

But that did not happen. Then I deciced the werk could be done well with the
~ - -—-_--'—-—_

presently existing machines without having to buy the high performance machines.




In reality, it is @ very dangerous situation when the industrialists do not realjize
this. If one is blindly concerned with riding the trend of the times, what would he do
wnen the economy of quantity breaks down? It was not difficult to envision the

confusion and helter-sikeiter which they would run into,

As we entered [965, the volume of Japan's economy expanded through the first
round ang second round and the desjre for the high performance large type machines
at the production plant became stronger. The desire was not only at the production

field. Top management took a leading role in acquiring them.

At the time, I feit very seriously that it would be dangerous to keep buying the

high performance large type machines in this manner.

Within the Toyota Motor Company, we all had a good understanding about the
danger involved in running toward the high performance large type machines, The

problem was with the cooperating firms.

Thereupon, we asked the cooperating firms to understand and adopt the Toyota
system of producticn. We gathered the top managers of the firms and asked them to

cooperate.

At the time, we discussed "reduction of manpower for the reduction of cost.”

We tried to have them understand from the actual record of the Toyota Motor

L

Company that if we carry out true ratjonalization, production can be done more
cheaply without using the robots.
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AT the time, or even now, many people still think so. Many rhought that the )

€ost recuction can be achieved If only)the number of men can be reducsd by

_— A

acquiring the facilities for automation or by manpower saving with things such as

robots. Looking at the result, however, we find that the cost was not reduced ar all.

It was obvious that the root of the problem was the idea of "manpower saving"

through automation.

i,

¢  Raising Productivity in the Era of Low Growth Rate

In order for the automation to be effective, we must implement a svstem in

m—

which the machines make judgements of any abnormalities of thernselves and stop

S

themselves. In other words, we must give the atomated machines some
e ———EY,
intelligence to make them "auto-activated" and thus realize "men saving” rather

than "manpower saving.”

The oil shock which came in the fall of 1973 brought a new turn to the ecoromy
of Japan which had been growing smeothly until then. In the Toyota Motor Company
where the production increase was made every year since the [330's, we also had to

reduce the production in the next year of 1974,

Throughout the industrial sector in Japan, profits plummeted because of zero
growth and the shock of production cutbacks and the result was horrible. At this
time, people started paying attention to the Toyota production system which

suffered less effect of the shock.

With the reduction of preduction afrer the oil shock, the Toyota Mortor
Comzany also faced new orobiems which were hidden and not visible during ite time

of in¢reasing productien,
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The probiem had to do with the auto-activated machine to which a fixed

number of opra:érs were assigned. A perfect auto-activated machine (a machine
without an operator) is an exception. The auto-activated machine which needed two
men to opera-te a fuil production was the problem. When the production was reduced
by 50%, the operation could not be done by one man. The same two workers were
needed, one at the inlet and one at the outlet of a large type autc-activated

machine, for example.

Thus, an auto-activated machine discovers any abnormality and does the useful

role of preventing the production of defective produgts. -But, when seen from

ancther angle, it has thé shortcoming of having to be operated by a fixed number of
i

FrO

workers.

This is a big handicap in any factoery which has to respond to the change.

Therefore, in the next step, the Toyota production system embarked on demolishing

the system of a fixed number of workers. This was the idea of "reducing the number

of workers."

This idea is applied not only to the machine but also to the production line
where people are working. In a five-men line, for example, it is organized in such a
way that the work can aiso be done by four men in case one man takes off. But the

quantity of production becomes 30%. In order to do this, improvements of the

layout, worker training (to make muiti-skilled), and improvement of facilities must

be instituted during normal times.

"Reducing the number of workers” means that a production line or a machine

can be operatea Sv one, twe or any number of workers and the idea was started with

—

t~e denial of the (dea of fixed number of workers for a machine. /
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Is tnis not an icea which is needed by all businesses in the era of low growrn

rate? Raising the productivity in the era of Nigh growth rate could be done by =
- - - - e -
anyone. How many would be able to 40 it in the era of low graowth rate? This is the
_— L]
deciding point for a business to win ar lose.
Even during the era of high growth rate, we avoided buying the mass production
machine arbitrarily in order to prevent the generation of unnecessary inventory -

caused by over-production. We knew how large a strain could be brought :o
manufacturing by the approach of big battie ships and big guns and so we sofely
concentrated on the advancement of the Toyota production system without being

pushed into the tide of the time.

The Toyota production System first established the base of rationalization with
the method of making under the Toyota system and then challenged with

"Jusi-in-time” by adopting "Kanban" and embarked on the eliminartion of waste.

In anything, one needs a specific measure. [f we just say that waste should be

eliminated or you have too many men, peoples will not believe it

But when the Toyota production System is introduced, the waste can be

——

identified immediately. (] always say it can be done by half as many workers,)

Presently, in the Toyota Motor Company, various changes are occurring in each

production area, Everyone knows the large fluctuations of various factors with
cifferent types of cars. When one type of car drops in sales, its costs rises. But veuy

cannot ask the customers to pay more for the Car.



For the type of car whose quantity decreases, we have to make it cheap
somenow and sell it at the same price and still make money. Facing this reaity, we

have keot studying the method of raising the productivity even when the quantity

decreased.
Ittt

Presently, the Corona sells well. But, at an earlier time, it did not sell and we
had a harg time. Each car type has its history. When it does not sell well, we must
raise the efficiency even with a small quantity and achieve cost reduction. 1 alwavs

tell the peopie in manufacturing:

"There must be ters or hundreds of peopie around the weorld wha can improve
the productivity and efficiency by increasing the quantity. In Toyota, also, we have

many such foremen. But, there are not many people in the world who can raise the

productivity even when the guantity decreases. If there is even one more such

person, the character of the firm will be that much stronger.”

But people like to work with large quantities and they do not like to work hard

and extract wisdom for small quantities.
It has been over 30 years since | embarked on the Toyota production system.
During this period, [ have been taught many ideas from many people and from

society. All of these have be=n conceived and evolved in response to the needs.

I think, in a company, it is more worthwhile to work in the area where they

have problems because of dwindling sales than weorking in an area where sales are

going well for there is more urgent nesd for the improvement. However, the reality

does not seem that way.
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[t 1s a shame that such a hardened way of thinking is ingrained in todav's

bysiness and industrial society.

Work and man, machine arnd man, ronfrentation between them, .. . this sounds
somewnat harsh. But these two are sharing a common fate ir this world. Therefore,

we should be more generous, rescurceful and creative to keep improving.

In the conception and evolution of the Toyota production system, [ frequently

applied the reverse common sense, off common sense, or inverte concaption. Thae

managers, the intermediate supervisors and the foremen in the production field as

well as every one of the workers should alsc use their brains more flexibly in going

. o s L
about their work. This is what I want to say forcefully. 7’,4, IR
- T — - ' I’ . £)
o "
. ‘__;:::'_.._-

9 Learning From the Flexibie Brains of Ancient People

Changing the topic to an unexpected direction, it is said that the "fermented

soybean" and "bean curd"” are reverse to each other in their original meanings.

(Translator's Nota: There follows an exampie of the Jap_anese system of naming

which does not transiate which was intended to demonstrate

the unigue way of thinking of the Japanese people,)

Among the Chinese characters of Japan also, we can find this method of
conception of Japanese people which is different from that of Chinese who were
actually our seniors. Such method of conception is something which is born in the

Japanese environment.
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[ want to value the pative idea unique to Japan. The Tevota Motor Company
has become a two trillion yen firm but even now we do not think about moving away
from the main office in Mikawa. Sometimes we hear advice saving that in such a
placs we miss the information of the world. | do not think this is the kind of factor

which would keep us In the dark from the information of the world or information of

Japan.

The Toyota style information system which is organized inte the Toyota

——

production system as mentioned earlier is working very effectively in this sense.

Of course, what is important is not_the system but the creativity of human

beings who select and interpret the information. Fortunately, the Toyota production

system is still on its way toward perfection and it is making daily advancement with
the vast amount of proposals for improvements originating from all of the

employees,

I myself renew my determination everyday (give the whipping of creatian to my

brain which tends tc harden, and want to walk in the production field today again).
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Apoendix: Glsssarv for Major Terminoicey

As a guwdde In understanding and appiying the Toyota production system, 24

major terms were selected and explanations are given to these tarms.

Taoyota Production System

{f the Toyota production system is analyzed, first there is the "Toyowa styls
method of making." This is putting a "flow” into the manufacturing. In the past.
lathes were placed together in the lathe section, and milling machines were placed
together in the milling machine section. Now, we place ¢ne lathe, one milling

machine and one drilling machine in the sequence of the process.

In this way, instead of cne worker operating one machine, we have one worker
overseeing many machines or, more accurately speaking, the change is toward "one

worker operating many processes.” This helps improve productivity.

Next is the "Kanban" system as an operational tool for carrying out the
"just-in-time" production method. In order to acquire the correct components at the
time they are needed by the quantity which is needed, "Kanban" functions
effectively as the "Pick up information" or "Transfer directive information® of the

goods and also as the "work order information” within the production processes.

o n
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vIust-in-Time"

If it is possible to acguire the goods nesded at the time they are needed bv the
cuantity which is needed, then waste, inconsistency and strain can be eliminated and
the production efficiency can be improved. The person who originally conceived this
icea is Mr. Kiichiro Toyota, founder of the Teyota Motor Company. This idea was
develeped into a production system by his successors. The important point is that i1
is not only in-time but just-in-time. Together with the idea of "auto.activation”
which is explained under the next heading, "Just-in-time' constitutes the two basics

of the Toycta production system,

Auto-activation

in the Toyota production system, we have "autc-activation” rather than
"autgmation”. "Aurto-activation" means transplanting human intelligence to a
machine. The concept of "autc-activation” was criginated from the auto-activated
weaving machine of Sakichi Toyota who was the founder of Toyota Company. [t was
equipped with a device which immediately stoppéd the machine if the vertical
thread or lateral thread broke or ran out. In other words, a device which makes the
judgement of good or bad is built into the machine. At Toyota, this idea is applied
not only to the machine but also it is extended to the line where the workers are. In
other words, if any abnormal situation arises, the worker is required teo stop the
line. By "auto-activation,” generation of defective products is prevented,
over-production can be suppressed and also the ébnormaliry on the productian line

czn be checked automatically.
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Management by Sesing With Eves

"Auto-activation” mearns stopping the line or the machine whenever there is an
abnormal situation. The basis of this idea is to make_clear what is normal and what
is abrormal, In terms of quality, any defective product is forced to surface in
rerms of quantity, progress of the work with respect to the plan is clearly visible at
all times. This idea applies nct only to machines or the line but also to the method
of placing things, inventory, circulation of "Kanban”", method of working by the
workers, e1¢. In the production line where the Toyota production system is used,

"management by seeing with eyes" is thoroughly utilized.
"Andon”

"Andon" represents the "management by seeing with eyes.” This is the "Line
5top indication board" which is hung up atr the preduction line. This trouble indicator
iight works as follows: During normal operation, the green lighf is on. When a
worker wants to adjust something in the line and calls for heip, he turns on a yellow
lamp. If & line stop Is neesded to rectify a problem, the red lamp is turned on. In
order to eliminate any abnormality thoroughly, no worker 'should be afraid of

stopping the line,
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"Kanban''

"Kanban" 15 a tool of management for realization of "Just-in-time” which is the
first pillar of the Toyota producticn system. In meost cases, we use 3 small piece of
paper which is inserted in a rectangular vinyl envelope, On this piece of paper is
written "how many of what" is to be picked up or "how to make what." [n the
“Just-in-time” method, a later process goes to an earlier process to pick up goods
neaded, at the time they are needed, by the quantity which is needed and the earlier
process then makes up the portion which was picked up. In this case, when the later
process goes to the earlier process to pick up, they are interconnected by the "pick
up information” or "transfer directive information” and these are called "pick up
Kanban” and "transfer Kanban" respectively. This is an important role of "Kanban."
Another cone is the "in-process Kanban" which tells the operatar to make up the
portion which was taken away from the earlier process. These two "Kanbans" work
as one and circuiate between the processes within the Toyota Motor Company ias
well as between the Company and the cooperating firms and also between the
processes in each cooperating firm. [n addition, there is the "Signal Kanban" which
15 used in the production of stampings, for exampie, where the producticn of a
specific quantity (perhaps more than required of "just-in-time®) cannot be avoided.
Basically, "Kanban” is a simple and direct form of communication which is always at

the point where needed.

Ask Yourself "SWI|H"

In finding a problem, repeat "why" 5 times. This is the basic attitude in the
Toyota's scientific approach. Thus, in the Tovora production system, SW is 5 whvs,
When one repeats "why' 5 times, the essence of the problem ccmes 0 be known ang
new 1o solve 1t (HOW) also comes to De known. Thus "5 Whys ecuais | HMow" {5%W ! H},
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"True Cause” Ratner tran "Cause”

Qn the other side of the "cause," the "true cause” js Pidden. In all cases, it is
necassary to dig up the true cause by asking why", "why", "why", "why", "why" to

find the true cause. Otherwise, effective actions cannot be taken,

"Mancower Saving” — "Man 3aving” — "Reducing Number of Men"”

If high performance, large type machines are bought, the power of men is
saved. In other words, "manpower saving” is realized. However, the more important
thing is to reduce the number of warkers Oy use of this machine and reassign these
workers to other departments where they are needed. If, as a resuit of "manpower
saving”, 0.9 of a man is saved, it does not mean anything. At least one person must
be saved and only then does it bring a cost reduction. Therefore, "man saving" must
be achieved. In the Tovota Motor Company, we sat up a new goal. [t is ’;reducing
number of men." Aiming at "man saving," we have pushed "auto-activation.” When
the production decrsased, however, we could not reduce the number of men in
proportion to the decrease in production. This was because "autc-activation” was
operating on a system of fixed number of workers. In the era of low growth rate, we
have to demolish this system of 3 fixed number of workers, and we need 1o find new
ways to set up the lines-where production can be carried by any number of men in
response to the required quantity of production. This is the aim of "reducing the

number of men.”
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Make "Moving" into "Working™

Regardless of how much moving workers do, it does not mean that work was
done. "Working” means that a process has progressed, that a job was done and thar
there was little waste and efficiency was high. The supervisor must make afforts to

make his men's "moving" into "working."”

Recognize Waste and Eliminate It

In order to recognize waste, one must classify the™pature of the waste
~==specifically. The waste in the production field can be divided into the foilowing
categoriess (1) the waste of over-production; (2) the w-aste of waiting; (3) the waste

of transporting; (4) the waste of too much machining; (5) the waste ;:>f inventories: (6)
the waste of moving; (7) the waste of making defective parts and products. Consider
the "waste of over-production,"” for example: it is not an exaggeration to say that
such waste is a crirne to society more than it is a loss to the business in-an era of

low growth rate, Elimination of waste is the first objective for a business.
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Bakavoke

In order to make {60% good products in a production process, various
innovationrs must be made to the tools and fixtures to install devices which will
prevent the generation of cdefective products. This is called "bakaycke”, [n
“bakaycke”, for example, there are the following devices. (1) When there is a
working mistake, the material will not fit the tool. (2) If there is irregularity in the
material, the machine will not start. (3) if there is a working mistake, the machine
will not start machining. (4) ¥hen there is a working mistake or action mistake, the
mistakes are corrected automatically and machining is continued. (5) Irregularities
in the earlier process are checked in the later. process to stop “the defective

products. (6) When some work is forgotten, the next process will not stars.

Strict Adherence to the Standard Work Procedures

in the Toyota production svstem, "just-in-time" production is carried out and,
therefore, the standard work sheet of esach process has to be prepared in a clear and
concise manner. Three elements of a standard work sheet ares (I} "Cycle time,”
which indicates the length of time (minutes and seconds) in which one unit or cne
piece is to be mades; (2) "Work saquence” which shows the sequence of work with the
tlow of time: (3) "Standard inventory" which is the minimum amount of goods in the

process which is needed to keep the process going.
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"Flowing Work'" and "Work Pushed to Fiow"

"Flowing wark" means that values are added in each process by precessing while
the product is flowing. If a conveyor is used to carry the goods, it is not "flowing
work" but is "work pushed to flow," As the basic condition of the Toyota production
system, we can list "setting up flow" in manufacturing. Naturally, this means

establishing "flowing work."

Multi-Process Operating

In the process of machining, for example, suppose now that 5 units each of
lathe, milling machine, and drilling machine were lined up along the flow.of
production in vertical parallel, Here, if an operator operates 5 units of the lathe,
we call this "multi-unit operating.” The same is true for handling 5 units of the
milling machine or 5 units of the drilling machine. Now, separately, if an operator
uses cne unit of the lathe, one unit of th.e milling machine, one unit of the driliing
machine — (lL.e.. many processes), we call this multi-process operating. In the
Toyota production system, setting up the flow of production is regarded as most
important. Therefore, we try to realize the "multi-process operating” system. This
ties directly with "reducing number of men.” On the part of the worker in the
production line this means shifting from a "single skill worker" to a "multi-skill

worker."
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Estzbl:sh the "Baton Passing Zone™

[n the swimming relav, the faster person or slower person has to swim the same
fixad cistance. In the track relay, however, a faster runner can cover a slower
rurner in the baton passing zone. In work on a line, the method of track relay is
desirable. In order to improve the efficiency of the line, it is important that the

supervisor astablish a "baton passing zone.”

Do not make an "Isclatad Small Islanc®

It the workers are positioned one here and one there, they ¢an not help each
other. It the combination of the work is studied and the work distributicn or work
positioning is done so the worksrs can help each other, this can be tied to "reducing
the number of men.” When the living flow {work flow) is properly laid out, an

"isolated small island" does not form.

Averaging of Production

In the production line, if there is a fluctuation in the flow of products, waste
increases. This is because the facilities, workers, inventory and other various
elements required for production must be prepared for the peak production rate, If
3 later process picks up the parts in a fluctuating manner in terms of timing and
quantity, the size cf the fluctuation widens as the fluctuation goes up the processes
toward the earlier processes. In order to prevent fluctuation in the production line,
inciuding those of sutside cooperating firms, we have to make an effort to keep tne
fluctuation in the final assembly line at zero. in the final assembly line in the
Tovatz Moror Company, the same stv'e of automobile is not repeated agatn and
iga.n. Averaged production is carrisc sut oy ma«ing lirst one stvle of car, iren a3

dilierent one. then still 3 giffarant are.



Make the Size of a Lot Smaller and Do the Changeover Faster

For the ';averaging of production,” a batch is made as small as possible, whereas
in "mass production” in the past, it was felt that "larger is betrter.” This is not true
at the Toyota Motor Company where we try to avoid as much as possible assembiing
the same type of cars. When the final assembly process produces this result, the
earlier process {such as a press operation) naturally has to go along with it. Thus,
the changeover has to be done often. All other processes must follow suit. The
common sense rule up to now has been that, in pressing, one moid is used to punch as
many as possible, In the Toyora production system, however, this common sense
does not,_apply. Therefore, one has to make the changeover swiftly. The speed of

changing over improves with training. In the 1940's it was 2 to 3 heurs. In the 50's

. o

it dropped from | hour to |5 minutes. Presently, it has been shortened to 3 minutes.

Do Not be Afraid of "Line Stop”

A production line which does not stop is either a marvelousty perfected line or a
line with large problems. When many peopie are assigned to a line and the flow does
NOT stop it means that the problems do not show up on the surface. This is quite a
bad line. The important thing is to set up the line such that it can be stopped any
time when it is necessary, to prevent the generation of defective goods, to
accummulate improvements with a. few people,. and finally, to establish a
characreristically strong line which does rot need to be stopped. There is no need to

be afraid of line stop.



Required Number = Quantitv of Production

In the Toycta production system, the quantity of production is equal to the
number needed in the market. The number needed is the number sold. Therefore, as
the need of the market is directly connected to production, manufacturing cannot
arbitrarily change the quantity of production. Improvement of eificiency also has to
be achieved on the basis of the required number, By doing so, wasie of

over-production ¢an be prevented.

Operating Rate and Operable Rate

The "operating rate* is current production relative to the full Eﬁeration
capacity of the machine for a ‘fixed length of time. [f sales goes down, the
operating rate naturally drops. On the other hand, if Lo_rciers increase, the operating
rate can reach |20% or more through the overtime work or shift work. Whether this
operating rate is good or bad is related to the problem of selecting the facilities
relative to the number needed. The "operable rate” in the Toyota Motor Company
means the state of operable condition whenever operation is desired. Ideally, 100%
is good. For this, maintenance has to be up to date and also shortening of the

changeover time must be achieved.,
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From Work Impcovement to Facility Improvement

Plans for. the improvement of production can be roughly divided into: (A) "work
improvement* such as setting up work rules, redistributing work and clearly
indicating the places where the things are to be placed and (B) "facility
improvement" such as buying equipment and making machines auto-activating. The
"facility improvement" takes money and it cannot be redone. In the Toyota
production Ssystem, sequencing and standardization of work is done first and
thoroughly. In this way, most of the problem areas can be esliminated or improved.
If "facility improvement” comes first, manufacturing will not do the improvement.
Therefere, first "work improvement® should be done, then the "facility

improvement."

Profit-Earning IE

IE. industrial engineering, is the production managsment technique which came
in from America. [t is a business management technique. Purting- aside its
definition in the Toyota production system, it is regarded as the “production
technology” which attempts cost reduction by harmonizing quality, quantity and
timing ali across the production field. It is not the IE method which is discussed in
the academia. The most important characteristics of "Toyota system [E” is that it

is the "profit-earning [E" which ties directly with the cost reduction.
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Figure on p. 228 and p. 229 of the original book

(The toxes were numbersd for reference. See the original for numbers.)

30

1C.
1.
i2.

I3.

Footsteps of Toyota production systam

Time Frame

Just in Time

Auto-activation

1949, abolition of the intermediate warehouses

1958, complete abolition of the warehouse takeout tickets

1930, synchronization of machining line and assembly line

1955, The whole assembly piant and body plant are connected

[9€1, pallet Kanban -

(Ended in failure)

1743, pick up Dy the later process (reverse rotation of ransportation
1253, supermarket system in the machine shop

1962, company-wide adoption of Kanban in machining, forging, car body
assembiy, etc,

1955, adoption of the fixed number system for parts supplied

1961, red and blue card system for the parts ordered to outside

1963, adoption of Kanban for the parts ordered to outside, [00% supply system
Initiation of teaching the outside makers the Toyota system

1953, call system for the machine shop l

1933, water finishing system (a little amount was mixed)

1939, ride continuation system (out to in)
Showa 20's, press change over time (2 0 3 hours)

1962. Main oiant press change over time (15 minutes)
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24,
25,
26.

27.
23.
29.

3.
32.
33.

3&.

33,
36.
37.
38.

197, Main Office, Motomaczhi, press change over time (3 minutes)

1957, adoprion of sequence sheet (andon)

1963, use of inter-lighter, adoption of the system of .lut'o-activated selection
of parts: adoption of the information indication system

1971, body indication system (Motomachi crown line)

1933, averaged production

1967, 2 units operating (in the shape of the character = and in the shape of the
character L) _

1989 - 50, 3 units and & units oprating (in the shape of the character  and in
the shape of the character ) T

Separation of machine work and men's werk

1963, multi-process operating - -

1950, management by seeing with eyes, Andon system (adopted in the engine
attaching line)

1353, main office assembly line production system (andon, stoppng button,
mixed load transportation) (automation —> auto-activation)
1962, machine full work control, machine bakaycke
1966, the first auto-activated line completed in Uelauni
1961, andon instalied in Motomachi assembly plant
1971, tixed position stopping system in the assembly

- 19a _ —

/79



bk LR T

.gnmw‘_»ﬁma?ﬁgﬁag%ﬁ;z (RS A ST

.nn.l.

3

e
R R B L P TINY W RY

——

nre

Gs¥) | (t9

Qqqcuauuul of.& el = g %

| LT TP n
Pt TIMARNIBY

@ G ——
_ &

B v o iyt E LT PN KR vy Fﬂnfﬂo:! B AWy 191} MR Wk on AC

_o..!_i-i-!:-;s £

ﬁ%u.-.?..u-.a. AN Raws) S4we ase c_«
(o G

NYUPRYYS & .
[ o Sy NQ ,A L EFEFTT) &sﬁw

(S t)twnuc 1o NY 4 (SIMMNA 1L RE 418 ) -~
P nx rWIﬁ AL ~mr %) Ifl... ] g@
(v urxece on .U h (&% weecw .:u. ﬂ Li sV eommpp— ) ...%

mn_f?gﬁﬁa )3 (Frnnernny an .umﬂ IC....!. )

@ cimm
20 gt HAL ) 7, . IG.\;G-_»H“ A

I e
- _ 1.‘&. d —....u.m

L Th& -~y J¥ag (v)
|

T | T L] L
ot AR _ o st »ee an AS2 wermity (¢ )

RROBELRT s B 4 @ .

t19n2wy) fom( vrvatem. am )

(Y

L] I dE3
24 IRAN

«J




Postscript

My wish has been to have the readers somehow understand the basic ideas of
the Toyota production System., [ wanted to jilustrate that the Toyota production

system is a way of achieving cost reduction not by the improvement of productivity

frpy

through the increase of quantities but by human effort and innovations even in the /

.y

era of severely low growth rate.

W¥hile | was writing the book with this in rn.i.nd, [ withessed that the current
Japanese economy is running into more and Mmore serious situations surrounding the
international problems of the Yen. This makes me very concerned. The avtomobile
industry has grown in the last two to three years mainly through exporting. This

growth, however, seems to have reached the limit already. We must get away from

a belief in mass proauction and Qquickly.

Thus, the whole industry of Japan needs a transition based on boid ideas. [t
would be very fortunate if the Toyota production system can serve 43 a material

useful in generating the ideas for transition.

In finishing this book, I received a lot of help from Mr. Setsuo Mido of Keizai
Journalist. Without his enthusiastic cooperation, this book woudd never have been

boerg 1 wish to record the zaE heredand express my gratitude to him.

Reading the writings and records, | have been touched freshly by the greamess

of Mr. Sakichi Toyota and Mr. Kiichirc Toyota.



Finally, | wish to thank the staft members of the Publication Bureay of

Diamond Company for their iabor which they proviced withoyt receiving visible

recosnition.

Taiichi Oono




