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lack of technical fral

Workers waste s lot of time in

prepacing their work oy in chattering on the ooy while supervisors ave drink-

ing tea at their ¢

Their work intensity curve is "hill shaped”: at the begin-

ning of the workday there is virtually no work., Then intensity increases slowly

towards a peek, but top intensity is maintained for only ene or two-heubsyand the
3

to fall towards virtually no work at the end of the day.”

eging

But it was not wnly the workers who were responsible for the exirveme inefficiency
of wartime production; rather, it was mutual influence of many factors. For instance,
throughout the war the aireraft and heavy vehicle industries suffered from & perma-
nent shortage of forged material for crark-shafts, coupling~rods, cam-shafts or
valves because of the low productivity of the hand forging on which machine manu-
facturers depended. Though the goverrment plammed to introduce die :fm*gmg; R0
Obstacxless stood in the way. Une was the lack of suitable steel: wheras a die made
vfs:cm JepeLiese steel was geod for jese than a hundred forgings, one imported from the
U.5.A. could stand ten thousand. another was the lack of “ie cutting machines, for
which Japan depended exciusively on the U.S.A.. The government forced .seve}:ai
fachine-tool manufacturers to ;‘pﬁ:{::duc:&:e cmpia-éw@ of the machine, but without sur,":&%sfm‘)
Just before the war, in anticipation of wartime interruption of foreign trade,

wetorsls from the U.S.A and elsewhere. The fact

m
o
O

s

chedd A huge mamber

o t.:}'»:j,paﬁ'i ih

that no die cutting machines were included shows again the fatal igrorance of leac-
ors about the nature of mass production. Ignocing the single-purpose machine-tools

indispensable for rhe construction of nass production lines, they imported mainly

high-quality universal machine-tools. The production line in which a long exray of

evpensive wniversal machine-tools were doing very simple and elementary machining
. - . - . . - L . P

WaS 4 Comron scene aircraft plants of wartime Japan.

The government, peconing gradually aware of the importance of production ranage-

ment, began to work out political countermeasures. But the training of new. industr-

ial engineers could not bring immediate results, and S0 in 1942 conventioral two

A

industrial engineering consultant agencies were amaligamated to establish the Japan
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Wartime production was rhus an epoch-making experience v, dn whiteh Ja
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ed over three hurdived indus strial engd .il‘;{“ﬁ;f.?f,‘.‘:&'g and these would wfa&ﬁ.’tﬁu‘t’? th’:» ;xams

fc post-war develooment,

acy Assoclation and the

Group for Statistieal

8

- technigues and study Wﬂiﬂrﬂu

wiich remained usefiul. ook

ETRDS evern move important ware the personal oom E&Ctl’"‘m _

established through the emperience between engine SEXE 1n qumnmnt and managurs m

Maiji Restoration, the Japanese goverrment had been hiring

industry. Since
oAy university-graduated angineers and amis:antm::s in the National Ra:.lwayb, tme

Ministry of Commerce and Industry, th,é. Ministry of Apricuture and e:;tlzc,:f depm“‘*tments. '_
However, they had always ranked low in the bureaucratic hierarchy, and were e:%:;e:alj.ﬂed ’

from both policy maki ine cﬂd industrial ud"‘lil’x istration. Although engineers formed

departmental clubs and for year,z e cated higher status, it was only during the
war preduction that they were given for the first time full responsibility for

policy making and industrial administration. Their first ewperience resulted in
failure, but they learned much aboiat th:a practical problems of ;)roduc:tim, ‘and made
meny pergonal cornections wi th leaders (.:f private industry. The close s“x::llaburatlon

between government bureasucrats and company m:nmgvraa in ;::oat:wmr reconstruction

| developed more or less on these. <r)ww<“£mr1
TO swa up, a lesson was learned in the mm‘wncp of management for production)
as well as that of industrial enginee ering for management., Many yomxg engineers,
managers, and buresucrats who were to constiiuie the L%::zﬁa.sa;e:: per:—*mmel of post-war
p:odugt:a on were deeply impressed after seed g the catastrophic confusion that lack

of 'scientific' management had brought about in. industrisl production,
2) The post~war economy and the role of the 7.4, military oceupation.

Ost-war reconstruction started with the production of the necessities of life
alongside the removation of railway and tel wrymmmmt tongs networks destroyed by the
bombing. As is well known, Sony began ite careér in indus sty by producing elec:ric

bread Oven which, though extremely pnnmuw as electric appliances, were truly

useful for prew—xnmﬂ destitution. The stituatim was similar with other companies,
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cowrer from

who manufactured products required for < Jaily 11

wartine production. The government adopted the so-ce od "priority

(Keisha Seisan) policy, giving pr jority to three keyrsectoms: lron and

w{ \.,&1 ..C\ it‘

fertilizer, and coal mining. These wers inter

materially, and production regOver od rapidly.
as a whole, however, there was no unified O ainion noy definite policy.  Though discusaiong
had started concerning xﬁe long range policies for induslry and technology, there was no

clear vision of the industrial future of Japan beyond one undeniable Yact: a5 & result

of the loss of the colonies, Japan would have to construct ite industiy in the absence Of
natural resources., An interesting discuss ion, found in the organ Of an engineers’ union
oy which we shall refer latsr, concerned the type of automobile which Japan should
produce in the following decade. Four leading industrial figures disputed, sincerely

E & 3 k ; 4 &y “ 1 = 1 8 v
and enthusiastically, whether it should be powered by charcoal, coalite, Or electricity }..%.

A1l was thus in chaos.

Tt is significent that, amidst such chaos, a private menagerial consultant firm

achieved perhaps the first success in Japan. The Japan Ffficiency AssOci

deprived
of governmental support after the war, reorgendzed itself and split into two organizations.

The one was the Japan Industrial Stancards Associat ion, which collaborated closely with

Ty in promoting

standardization in industry. The remaining TR g in the Japan
Managenert Association (JMA) which was a smell private menagerial consultant Fizm with
a dozen or. so consultants. The JMA began its consultancy work in November 1945 with ew
visit to the Kasado factory of Hitachd Ltd. which marafactared rolling stock for tuw

National Railways. Its business activities grew with the econo

wie recowery, and by

1950 the JMA had become an influential menag erial consultant fipm with over fifty people
in its consultancy department., "We re esponded to even the most minor requests, as

far a they related to dne* mwovmvm of efficigncy® relates & short history of

Y o ) N
m ava” . Bub there were many factors whioh o0 wmtribubed o this sucoess;

Matsuo Takashi of the IMA points out the following three: 1) the historical factor



-~ that is, the National Railways had leng nourished engineers favouring scientific

menagement; 2} personal connections in meny compranies established in wartime; 3)

menagarent techniques and systems developsd by the Japan Efficiency Association

during the war. The first two were belpful for marketing, while the aided actual

to
congulting activities.,

Y
4

We can verify Matauo's arguments by a lock at Table 2y which shows the anrmal
frequency of visits to factories classified according to the iméines-:;& of the custom
mers. In 1946 JMA'e usiness depended szmiy on requests from two se&tﬁﬁéz: tele~
comranilcations appliance zrwmfacxturmrﬁ and rolling stock manufacturers. The latter
vsuggesm help from sympathizers in the Eﬁa‘tiémzzg;}& Railways, and the work is said to
have been the rationalization of amwbly lines and repaiyr lines by the application
of typically Taylorist, principles. Té mast also be mtw@i that, though these
were the most important sectors in industrial reconstruction, the former was g'ivén
special priority by the U.8. ocoupation forces pevhaps becavse of its importance

for military operations. GHO( the General Headquarters of the U.8.Forces) egpecial-

ly promoted the rationalization of production lines in this sestor. Tehle 2 showss
c:learly that demands from this sector supported the business mf’ the JMA from 1946
to 1948. While the three key sactors were flourishing, they paid Little heed to the
improvement of management, partly hecause they were spoiled by heavy protection.
Middle-size steel mills and mechine builders, which constitnted an important part

of the customers, had to deal with many orders using relotively poor and worn-out

equipment. The so-called "Control-unit Syster® (Suishin-ku Kanri~ho) was extremely

useful for production wanagement in these factories.

The method had been developed for the production managernant of aitror

t, where
there was a huge number of parts, but where assenbly was not so mass-productive,
B \a*(:tx"km'i:.e:%zrn of smiuitable size constituted a control-unit, in which the responsibi-
ity for preparing the work schedule was put ’ in the hands of three workers: the

foreman of the team, an inspector from the insepection section and a control worker

of the unit. They collaborated closely in preparing work schedules ard controling

the process in their wiit in accordance with indices supplied by the process . cont-
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oy too slow. Computation of indicss was done

when production proceeded too

according to Taylorist methods. In this way the pg

in every secticon

of the factory was regulated in and a

considerable saving was achieved in control costs as well as g in proces

ted method, bub it could be said o be

T oonld Bardly be said to be s sophistion
"k A

a logical result of the long study of Taylovist

above all it was especially suited to the many machine v bo mare

facture considerably couplexr machi - the method
in companies such as Daibatsu, Cannon o preated
a sensation among menagers of the time,
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The methods diffused in this pe

industrial engineers in the JMA as well as in many companies were gradually becoming

aware of the enom

ong advances in mansgerial technigues achieved in the U,8.8. and

eclmigues. M

Britain during the war, and began to study the
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anwhiile, GO

in the Booncny and Science Section(BS3) and the Civil Commarnics
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deeply concerned with the beckwardness of production management io
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control. As I have wril
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JUSE, the Unicn of Japanese soie

S B iy, e i e 1oy,
sl Bnepinesrs,

1946, There was a big difference b Ay JUSE sy wag dntended

at first as an organization for the estahlic wracy, the .

latter was a mere private conseitancy Fizm. Polilowing on from the above-mantioned

enginesrs’ movement for aguality of opportunity, members wp of JUSE as an engineers®

nion comprised mainly engineers in govermmant oitfices, The euginesrs! organizations

in the National Railways, the Ministry of International Trade and Industry, the

Ministry of Posts and Telecon mmications, and 11 others comstituied the basic meme

bership, though special memberst

ip was peridtted for gngineers :ig'z_,gfsz:“;%;mm wﬂ*t&ﬁmmm
JUSE News No.l,dated 25th a;'miy mf;ﬁ%; carried on its ﬁx’«:mt;jg:aq’;é the “,,t\uam“i‘m.
a People's Front in Science and Technology”. Revertheless, JUSE hadn't beooms o
trade union of ?ﬂ%.’hlﬁ:’:ﬁrﬁﬁm Fost-war reconstruction offered a vast Field of activities
for engineering officers in governemnt, and they worked confidently as *éwrm%cw&vt%
rather than as dwzzxmmmm engineering workers, The members From private compardes
were also top managers rather %m‘*em;mumug workexs. Consequently, in its first
two or three years JUSE was actuall ¥ & sort of »::ix.@ o gotrermmant technoorats mgu
wp mz&geﬂmtj%zz fact, JUSE opensad the Engineer's Club in a xmdfhm near Tokyo

%
A

station and organised t

e many conforences for engineers and menagers, an whdch

*

problems of science and technology in the 7

sconomy wers discoussed enthusiag-

tically. In 1949. the Agency Lov Economic Stabilization sdloitted 0 JUSE a project

v

W anvestagate the technical leve

i dndustoy. JUSE organised a committee

vy, and five comniih

o each important sector of indus

Poset to work dmmediately.

There were two Important resolts: first, through this activity many university

professors came to corbine with JUSE, and second, the technically-backwerd points of

each sector were clarified concretely, contributing congiderably to technical ime

provement in the early stage of high economic growrihy,

Among these comittess, the nost active was that concerned with factory manage-

ned o cobine its investigetion with educational

v e

activity, and wder its leadersnip, frow Septerber 1943 Jusp opened the fivst

ment. From the start it ;

-

CQuality Control Seminar, in widceh 33 engineers of leadin 2 bpa e

2y

5 bigy compa

0 o D T o e B B o 131
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Deming, whom GO offi roers hed re L instructor in 2% ¢

(Btatistical Quality Contyrol). alng viedted . wly to September of 1950,

attending many seminars, and enchanted selence-or ien

clear and practical lechures, He revisited Jepen almost every year for the next few
years, and, gathering every time many new admirers, became s syrbol of 500 in Jag::am

JUSE provided the Demni ng Prizes to be given anmusll LY o the individual mzci company

most mtsz’:amrng in the promotion of QC{Ouality Contyol), Marwy m&zmm oturing

began to energetics ally prancte quality ccﬂmmm while competing ix roely with each
other to get the Deming Prize. JUSE also held seminars entis led 'QC basic course |
v.f‘C};i’." the extucation of q;‘;zality contred technigues, Initially held once a ,cm” in ﬁbky@,
it was then increased to twice a ves T, argi Fingl: 1y held in both Tokyo and Osaka, -
and thus many @Iﬁ@inem@ were trained in statistical methods of quality control: Jusy
claimed .w 18978 to have trained over fifteen thousard QL engineers since ziwx) Onee
a vear a g&n&xmi meeting o {;{ was held in Tokvo, at which experiances of - applying
SQC methods were reported and 4 isCussed eagerly. Fram the factory managemant CRIRYL,~
‘ttee dexived a committes aditing ﬁamﬁ,, and many excellent. descriptions of comntral -
charts, sampling, test ing, design c>F experiennts ete, wore gm’tﬁ:issifie& The monthiy
"Quality Control” was also published as an crgan of the movement, The O mcmssm

thus developed rapidly and mve:rmi{ almost all the active sectors of industry: tex-

tiles, iron and steel, chemicals, te]

cocmmanication aomll ianee 5 «‘ww - I was s
png ¥

feverish movement of umwmar inten e > Tram the view point of social

pavehology than i}*ai* nology.

| This rapid ai@vzaei?m:gﬁwyt w{m grestiy helped by economic of Tumstances. As we have
already seen, the priority production policy didn't stimulsie eff icienoy mindedness
in k@y».af:\cmr.w thouegh i‘?" was successfol in the oar ly stage of reconstruction. How-
ever, the qw.)w ing inflation ESLC%,DI”T};\:I'@:{I} thisg ;wh.x.-:*y forced the government o stop
heavy protection of key-sectors in 1949. A new policy was substituted, intended to
promote export snd consequently strengthen the competitiveness of individual mami-
facturers. The policy was to sele 2et promising compenies in each’ sector and ;s_:zrr&té:?n:ex:@

them while helping them rationalize their production lines, spucring managenent o
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idance of

instance, Nipoon Elecotric fiad considerably

rationalised its _mmmwwa & Pwith the help of the J Then by inkroe

on A large soale, the sysh

ducing SQC methods o was made still mon ective, In

Zﬁ

this period, Nippon Flectric was beginning to produce products of high quality and

o be widely rex egarded as a model of QC. Tt sust be enphasized that most of the lead-

ing firms in the pericd of rapid economic growth had in more or less sindlar WAYS

astabli Sh@«::i their own conparativelv-rational iised prodoction manag ement syshem
this period.

Mesrwhile an mgm" ant change w

known, Teyloris

oy 8T e B s e
o initiative

o Indostrial engi-

neers, SQC also lavgely depended on the irndtiative of engineers, and had a similar

e

‘effect. With the progress of rationalization it was noticed that a deep gm,u: denve-

'wped between lower

nagers and "“x“w- zmwc.,r workers, haopering the f unc**%.,\fm ing of

the quality control system; after all, the quality of the menufactured products was
largely determined by the quality of the work done by the workers who mar nufactured
them. Control of quality had to On the other hand, rapid

rationalization of mamuf Cactar i

nu.,asal of marny workers, and oons

v fI’\%’Q}.E@I’It strikes ag

%

“these strikes the Censral Council of Trade Usions of - Japan (& (*vh}a ; organised in

o, .

1951 as a rather moden Cof the labour movement, was Jd into a radical

DAY s b be one

opponerntt of rationalizetion in industry., The ¢

of a life-and-death strugule between Tabour and for and against the

rationalization.

. e CETREe k e
Fis bl JUSE and DA

In this g cavelully to ke

s opeutral position

Between Labour and Management. Theoretically it was impossible because, as alveady

i

shown, quality corm rol had to dnvolve control of lahouwr. But actuslly it was possible

irn J&};’&I’h dapenese vmri’ rH, accustomed to lifetime emplovment, rdinarily

sern :&J.fﬁ, ive tm the dismissal of their fellow workers, not to ::e»: - their own. Other
» Working conditions in

e

areas of high concern were of course wages, work intensity




their shop, recreational fa

such as skills, training, work speci

outside the scope of tmde wilons. This pl

any tradition of cxaft union movement m Japan; buobt a detallsd
pbeyond the scope of my paper. Anyway, in such o conditions, vion leaders tried to

organise the movement against “*dmcmm zation as a movement against dismissals and

wWork um:m-:l}r ication. This strategy waes relatively successful, but as a reguit ey -

demands of workers concerning their jobs were neglected. Industrial ergrinesrs ool

thms freely contirnve their ratiomalization plans so long as they hept themselves

carefully outside the ares which unions regarded as their own concern., This was

attitude which was adopted by JUSE and JMA.

In 1955, Management, seeking to pranste a lebour-capital reconciliation so as Lo
e > &

expand productivity, leunched the Japan productivity Center (JPCY. The goverring

supported the move and subsidized the Center, bt both JUSE and JMA were strong.y
eritical. Thus we read in "Engineer's Club" Mo.81, dated 10th Febyuary 1955, that
represemtatives of JUSE, JMA and the Japan. Industrial Standards Association,

o

discussing the JPC plan agreed that it had two harmful aspects: it neglected experts
who had been working for a long time on the shop-flocr to improve productivity; and,
w&:urrﬂly , it failed to realize that workexs would regard sanagenent ' ,ﬁs» call for
expanded product wu:y as a call for intensifying their wnmk The criticisu might
waul be said to have been correct. All through the second post-wal ffi&méd%a thﬂ:h

began in 1855, workers regarded the JPC as the hea dauarters of Managerent for plan-

ning the destruction of the labour movement; "oroductivity” becamne a k@ymﬂmmfd

=4

‘syrbolizing the maleficent will of Capital. In contrast, the word "guality” ix

no ill feeling among either workers or union leaders. This fact was decisive for

the next step in the development of OO movement.
around the same time, industrial engineers on the shop-floor were struggling Lo

%)
implement a system c,v{“ *eripartite cooperation” between top management, engineer.

staff and shop~floor workers, called the TOC (Total (s hmr Control} system. The

concept of “quality” was extended so as to involve the cost and fidelity of producis

Yi
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e, lnventory tasks, and variouws kinds

Thus, such sreas as ssles,

concarned with "total quality”. Many

of office work ware include

new techalogues of con implenented. Despite the elabor

T - Dk Bl ol ol s W O s
of this totald system, however,

8 were finding it hard to gell it to the

workers, so deap was the oulf e chem and lower mansgement. Furthermore,

sed, a growing sense of alienation diffused among the workers,

raticnalizetion progres
mml‘é:imj iﬂ absentecism, lowered morvale, rapid tumwgvar' of the W)rk«fmrca ete, and
threatening the overall efficiency of the elaborately designed system.

Various new modes of management were tried, especially by domestic electric
applisnce manufacturers in thelr well developed mass production line, in which the
demoralisation of workers was wmost serious. The essential thing was how to induce
the initiative of the workers, and many experiments were attempted, entrusting
workers with a considereble part of the decision-making. The ways in which this was
done were n.m:é or less on the lines of the development of "Control-unit System” by

the JMA. The whele production process was divided into units according to the nature

Up—

in the case of the control-unit system, were encouraged to participate in dec!sion-

making using some indices given by control engineers. What sort of decisions wore

entrusted to workers varied according to the policies of particular conpanies, but

usually included quaiity control of the process within the unit. In these experi-

w

ments some companies aleo planned to tesch shop-floor workers elementary SOC feche
3 2 i D

nigues previcusly regarded s engineers' territorv. The trial was successfol and

encowraged many industrial engineers to develop simple but practical %\}C methods
for application on the shop-floor.

These experiences led JUSE to the idea of 1;:11«:—3‘ "QC circle™ which was to cons ti,‘t;t_ri’t@e
one of the basic elements of the later Japanese style of production management.
The OC circle diffeved from the small group in the above-mentioned experiments in
one inportant point: while the latter was compulsory, the fc:?rxx"zex » in principle,

was voluntarily crganised by workers as an after-hours activitv. This difference
y e .

ig important, and perhaps explains the success of the C circle movement. Coregnid -




sory involvement of workers®
workers ' initiabive encourags
Cto the ‘quality’® of the px

production management might well be

foreign technology to its free and ore eative development., By 1979 Q0 ¢

Jepanese industry exceeded a hundred thousand.
4} Conclusion.

T have surveyed the development of Japan's domestilc j sroduction managenent. mainly

alongside the activities of two influencial agencies: the JMA and JUSE. Needless to

.

say, the contribution of other smaller agencies also should not be neglected.

3

Four t}i@ later development of management in Japai, LAn non-Japanese

,Alanguages can ba found rather easily. %‘i‘sa:i.:*‘sz, I have concentrated my discussion on

a period compavatively unknown to foreign ohservers.

would like to enphasize first of all that Japan had substantlisl

«

ial reform before she commenced high-speed growth.

process of manager

Mana.geaxial reform does rot proceed in lsolation

development., It usuelly proce aﬁ;;:&zxg*_z'&rs,w :

perhaps ecconpanied by the deve

aloprent Of mad

of an industrial stage in which the complexity of

the manufactured products has surpassed a certain level.

wnd World War n o

this stage Just before the ¢

mpleted the necessary refoms around the end  of § Lrat post-way decade, that

i

i
~r
0]
{:.é-‘
&
iy
P
e
o

is, just comeancenent. of high-speed growth and the datensive ddport of foreign

sechnglogy trensier Or economic growth dn post-war

technology.  Bvar 7 studgnt of

oy ey (2 2 o
aon. The oot

L) C.‘ZJUFH Jen

Japan must take this fact int

airlic of China

when we consider why the People's Regp

culties in pursuing both intensi ve import of foreign technol

reform at the same time.

s Laoour snd

Managerial reform is also accorpanied by serious condli

-

Management; there are considerable differences m rweor

"

in the way they reacted-to 1it. .Ix Further compar isor

will

Sifference o? wr,u.} imates Detween varions countries,



TOmENY Ve

Feaared Ay levwralc

application in i asz::,ﬂ% Ve

countries. However PR ¢

Thosgh
specially

experts with their wartime experience built upon the

developed the tech ue ot seientliiic managenent evern

further than ed States had done. Much of the effort put dnto war

‘,4

production was especially importants oy the

industrial engineers he stily trained in this meriody bicians and cther

itute the basie

students experienced ical methods: all bined o cons

what wit

strugglie

o bhe il Lranierred

“

P w iR Te]

4 onot root in Japan.
ciod discussed, the AT

ment sesns o have had no 4 ra except when the

Japan Efficiency Association was estakblished. During as after, the

government vin dndustry. The post—

watln MEITT alac

But reformm chere was T

iean influenc

'{ L

UL

terprise. Bub most of all

due to the close pe comnections between industrial horeavcrats and bnginess

TOL D
the

They could hold discussion in the engineer ' g

Lien e:m.,}: discussed topic was TOER I

&

sl whetever

reform, When we consider the support, as in the

case of the JKC, avoked st § Ledoony < Ltion, the effectiveness of this type of

mplicit cooperation deserves our

Lastly I this paper. The main

:‘




of high economic growth,

age in the Jdevelor

nagement 1t

Japanese style of




26

1} About the manz
George Friedmann's work is

erial problem in m

sever B oo e

Yimard ( 1936 ¥

of Mimnesota FPres
) ? \mﬁﬁaﬁm 4 -«

and Problemes humains du n Eriel, Gallima 1463, Undy

2} J.B.Cohen, Japan's Foonomy in War and Reconstric tLion
3} VA ed. Sixty vears of Monagement, WA (1972), p.64.
4) Okumura Shoii An Fye U}th the Higtory of Techmology( Gijutsus

Lo omim Me)

Gijutsu to Ningeanmam 977), po.66~68,
5y Ibid. p.70.
6) Tkeda Toshire translated part of Taylor's work and published it in a se

3

newspaper article
7} OMA ed. Ten vears
8) “Engineer’s Club” Ne.5, 3rd
9) JMA ed. A Short History of | :
10) From pe:z:,_,ﬁncl conversations with Ma

11) Cne rolling stock assembler was sais

quarter by application of this system:

Association, p.66,
12) "Engineer's Club" Ne.19, 3rd December 194%,
13) But after the beginnirg of the OC mover

et it was widely regarded as a sort of
QO congutancy agency.
14) Tamare. Yasushi and Noguehi Jundi, Recent Advanc ment of
> e &

( 1979} ;P 0.8,
15) JUSE ed. Thixrty vears of the Deming ¥rize, JUSE (198Q) w. L0,

r’\ 'l
ik .H.JJ,A

16) "Engineer's Club” No.25, 3rd June 1950.

17) Rumazaws Makoto, Non~depeodence of Nornee
Elite no J:iritm) » Yuhi-~keku (1981),

ATt

wnpersuasively,
18} Tamura and Noguchi, op.oit., . 7.

19} fhid., p.20.

20} Nakeoka Tetsuro,

High Foonomic Growkh

Fooncnie and ¢

treat part of these pre




Tanle L

Serhors

Rukioa
et R ot

Dpgsgenger Lal

Shee

prtificial Fiber

Record

Other Machinas

Nave of
Cowrgparsy

Nippon Blectric,

shipavca Ltd,

Fuji Electric,
Mitsubiehi Blec Ao
Toyo-Otis Elevator,
Surnd tomn Electric,
Toyo WesterT,
Yokohama Rubber,
Craag Rubber,

Nippon Ford,

Wippon GMe,

Nippon She
neahi Sitlk,

R
 Pernbeit,

ooy B
Kyosan Seisak,
Toye Carrier,

National Cash Regiss

TRE

1907
1928

1928

1930

1935

P

Elevator,

Condrich,

D lop

vowd

Ceneral Motors,
Ty Cwens,
Glanzatoff,

0.7 enberd,
Codumblia,

VY

R A

47 e e AT T




e
o aily

GRS TR TS )

o Cidepmed -
G ST Y
B

¥

O o4 ¢ Z
mnacation 9 g 37 ;
e £ pro ‘.l - ’?

1o & Metal MILL

et
(]
B,
5
oot
41
ok
H
St
>
ok
7y
3
b

3 3 8 12 2z 12 12

Fouek
§

Wi
fte

Tawtiie 3 4 & g
Chemical , 3 9 0 10

}
Paper 3 _ ) 25

Ao

(=41
=2 ah

EN
e,
Lokt

3
=
B

Drable Consumer

12 18 28 21

fond
&8
o
bk

" Automoblle 1
g Iron Works : 1 4

pes
v e}

-

Total s P s g o R
La 53 Ll {3 &k 135 A4

g tn o B g o . h gt s .
CEDLE ISR CAVITERTS

27 Middle-sized mills.

1) Imcluding lumber

4) BExcluding »




