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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

[ \_

N
Fwd *
/ﬁ



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.,
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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



—— e e 40

{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‘
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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.











































































































































































































































































































































































































































































































































































