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I.    What art Factor Ut 

1.    definition« of 

•  It is saii that the stud/ «f 

% «cone i »ta and was entrusted chiefly to natural scientist«, 

especially to physical geographers^Zimmermann).    In economics, 

"very small transferable nit« of land,   labour and capital  left 

to the control and disposition of entrepreneurs'^Pigou) are 

regarded at factors of pxoduction. 

Sine« the days of UM teatà, land (nature), labour and 

capital have been called the three factors of production 

economically.    Of these, nature is a punivi factor on which nan's 

labour works, while labour and capital are actire factors.    ft» 

mor« labour ani capital there are and the mm excellent they 

• more exploded will that part of nature 1M that can b« 

up and utilized.    MM utilises and works on nature for 

livelihood purposes (or to satisfy Ms desires).    It it an act 

of taking my a useful part of nature through technical relation* 

between nan and nature, namely technical production.    Production 

in the economic sense it not technical production but nan's working 

on nature through a certain social relationship (production 

relationship).    Accordingly, nature does not constitute resources 

i» itself, tat does to only when the cooperation of other factors 

of production it obtained.    A certain part of nature utilised as 

i» this way it called natural 

• i - 

x 



L..— 

a :rapraaan«a«iTa way of 

©li 

«hinkiaf tonare raaoareaa antartaiaad If 

ftexa ia « ©ppoaita a«aad te «Mh a «ay of «hlakiaf•   It 

contends that resourcea does not mean individual merchandise, 

assets that oaa im traaafanai ay tnwMtiflM tai ao forili. 

Äay at« in * eöapooiia «tela laataaA of baia* lndivldiial martorialo 

m «angitlao«   laaoswaa9 vaioli axa living paanaaanat aaattaat or 

expand   corroaponding to ta« aaount of luixwf put In.   lot t»«in§ fixod or 

•taue, they increaae and breed when treated in a we 11-conditioned 

and rational Han, imteroaa «hay witter 

intellect of man Maaalf» «Moa can utilità 

training ani l«amin«, ia one of «te aoat important 

Such ia   tit« contention of «hia aehocl of tteueh«. 

only to natural 

/ 

It ia wron« to liait 

Human raaourcaa and cultural ret 

Resources can be darirad from dynamic intasasti 

factors aa e limate, geographical features, I 

iron, petroleua, ato.Jt teaitli» social harmon, 

good policy, knovladga and freedom.    In otter 

ia wad concerning tte function* 

the idaa refi acting and expressing at»1 a 

•M actiona ia what ia aaant by 

«Ma 

not te orerie 

i of all 

.«ion, fooloor (tool, 

and stability, 

man's appraisal of 
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ia*oxdiag te thla mj et thinking # ti» function» or aationa 

for attaining tha «né of aatiafjing aaairca, ara naourcaa, 

•o  the contint« of resource! arc wide and rari ed.     LB  th« m 

of attaining iaÜTigaal daairaa aad aoeial objaatUaa axa 

ai rwourcea, rcaammaa art to be defined by such factors as 

(l) inarcata öf knavlaaga, (2) prcgnaa of technology» (3) 

iarclofMmt of aaioaa ani art» (|) daairca, halite and »enUl 

attuate, ani (3) oateatlrcn of aoaiote-. 

>     # 

to b« or 

Su the other M| 

&re pat« cosuDonly found, ant only 

th«y beco«« scare«,  their mmà is fait and then attention In paid 

ta than«    Thay ara iaportant r«aourcaa»Cl^a*). (fhay arc, fa* 

instane«, air, light, vatar, and lana),   ala« MM aahalara rcgari 

labour, land aai ••rric«a aa original aaana of production and ^ 

m of production, and call tha fonar 

, thar« la m d«finit« opinion anong 

•   it any sate, th« question liaa to tha 

te restrict th« eignificanc« of 

hat way of thinking which regards land» 

factor« of arca»»*l«m, aai iaaaa that «al 

«pr..«nt«d by "land" ia not 

to «T«n fa* tha analyste of «conomic acta.    Aaong «conoaio 

relation«, conauaption ha« con« to ha «arc talked of than product- 

ion, ani iaairca arc going to chang« fro« «aUrial to cultural. 

aa te wha t 

Lata a.nti 

nttlteEa of #M 

to ite 

.3- 



Sucn social phenomena m consumption of 1«laure and recrsation, 

vUé mm preteMj tte milti of tte Ml« eänfe of «OOIM»» 

>tf It U funi, te fully MMVO« « MolyM« te; *M »li 

lethodfl.    The coapllcation of «oclai phenomena la going 

to #•• xiM te a aw texi« M1«N M« «ili» for ti« too^aMi 

of •arloua sciences. 

V« define resource* M follows "Resources are thin«* that 

can be  the objects on which nan can work m the source for maintain- 

ing and elevating social life." 

are not liai toi to materials m tangibles, 

'loM to M*UM1 mow*,   »oar MWO Ute»* poMifcllite «M oro 

•o fiali t» oomtem* as *o íMYMM « «OOMMO oooovtlag *o tao 

on.    They vary according to desires and 

are » notion of value, » social-scientific notion, 

ax* m utiliiable, physical or biological pattern, not 

limited in quantity, not fimi» and unchangeable.    no opinion 

that resources of • nation are poos for ter population s teas 

Ike» tte »lftM«»MteJfcii»g of XOOOOMOO.   fco»«tì.o p»flt»Mll*j 

does not conetitute tte criterion for determining tte scopo of 

MoooBooo« oitte»,   Ite fit«««« i« no»* MM »terni« te eterna 

to »ttei» m oojootivtt »MMM i»fit*»llltjr U «tonUtA W 

time, place »ai tte »anner of utili iati on. 

-4- 



2. Classification of Resources 

Wt classify resourcea as follows 

(1) Latent Resource«i 

(i) Weather conditions - rainfall, light, heat, wind, and 

current, 

(li) Geographical conditions - geology, geographical fea 

location, Inland water and sea water. 

(ft) Human conditions - distribution ani composition of 

population, vitality and re-producing capacity. 

(2) Actual Resourcesi 

Conditions necessary fo» making latent 

are that (*) «««na and methods therefore are 

the quantity and quality are large and good 

utilized, 

(i) Natural resources . liTing 

actual 

» MÜ(%) 

«9 It 

and non-Hrin«; 

I 

(ii) Cultural resources - capital, technology, 

and organisation» 

(jii) Human resourcea - labour force and moral«. 

the resources, from the standpoint of our present study, 

nom   ari worthy of spteial attention.    Tbmrmtonf 

m shall try to classify than mom minutai/. 

(1)    Natural ti 

The three factors of production, land, labour and capital 

.5- 



natural 

their na^.. 

, _ and Mitemi resources.    Of 

can it- classified M follow« according te 

that are net ) A. Accumulated resources { 

at exhaustible w 

(1) Resources such M the underground ¡Mtaille minerals, 

coal, gravai ani kaolin that do met rot or change M 

Ion« as they stay where they are. 

(2) Resources that increase or decrease by natural operati 

such at refined minerals (oxidation), petroleum and 

natural gas (absorption and spouting), manure (flowing 

out), radium, uranium ani plutonium (radiation). 

I. that are fluid, or sustainable 

that M 

(2) Resources that 

(1) Rainfall (rain 

utility ef 

(ii 

(a) 

t be prevented by the hand of man 

m  solar heat, current and wind, 

artificially affected, 

and snow), places ef value (location), 

Ml« of classification is possible 

, for the analysis ef the utilizati 

. The following one will be ef 

- i- 



1 
(1)   trUmxj Ummt— 

lfe» &bov«-ai«ntloned accumulat.d resource« and   fluid 

1 
i 

r«iOurct«,  «uch as aclar heat, current and wind. 

i 
(2)    Secondary Heiourc«« 1 

! 
1 i 

Thoa« ren wabla and fluid reaourcea which belong 

! 

Eeaources ara in ter-relate i compos it ea, so it is «et reasonable 

i 

í 
te «any case« te di rid« them into primax y and secondary resources. 

•tf Unlike lire- stock producta, birds, beaat a» flak» agricultural 

i 
! 

producta sui vi Id plaste arc priaary MI ources.    But differently 

riewed domestic aniiaals and «ili life are the priaary resources, 

• 
te which agricultural producta and vili lift ove their   existence, 

if may te argued.    Pro« the fact that agricultural producta, 

animala and plaste depend upon land fa* existenc-j, it may 1« said . , 

that soil it among the priaary resources , tat land i taelf changea 

owing to agricultural producta, animala and plant«,     mma««mll 

> ^ balonga to the primary reaourcea la relation to agricultural 

i product«, animals and pianta, tat is at the same time affected 

! 

i 

by solar heat. 

,.  e-«•u« ., »•. 
; 

Conaerration ©£ resources it lately to be interpreted la 

different way«. 

1 
. 7- 
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? 

» i 

i«    Is ti« narrowtat «erat,  It means efforts  for the prevention 

Of êammm» cauaed  by di a as tere.     The  objecta afalMt «hich 

eanaarratlasi la t© ba pxactiaad la tbmt aaaa an M foil««, 

(1) Stesa and  flood disaster,   earthquake,   flood  tide and 

coastal  erosioni 

(2) fin,   landslide,  sinking cf ground,  soil erosion,   reckless 

fishing and reckless miningj 

(3) Pollution of «4c and water 

(4) Noise, %ai entry of aw light, and  traffic disaster. 

2.    In a liIti« broader 3ense,  conserration meanai 

(1) Elevation of degree of utilization» 

(2) memmUm of disaster 

5.    In the broadest sense, It means non-partial, 

m «ulti-purpose utiliiation of 

(1) Cultivation and increase of material 

(I) Proapectln« (includili« discovery)| 

(11) Collection (including concentration and utilization). 

Cm) Rearin« and promotion (including protection of wild life), 

ftr) Substitution! 

(T) Artificial synthesis (invention). 

(2) Rearing of cultural aaâ human resources. 

(3) Adjustment of conflictin« ttaaaf 

(i) In individual resource| 

(il) Among vaxioua reaouroaa. 

(4) Hationalitation of uses and consueiption of material 

- 8 - 



(5)    Praraatiaa ôf disoator« or amias*» s (nttaral  ii-aauvrs an»! 

pitti© mÏÊmoM). 

Conaarfatioa la IM« te©aâ«st sense is "the sacrifie« off«r«d 

if ih« prêtant f«MX«tiOB for ti« coming generation**( L.C.Gray), 

and "tto êommrmUmk «f wmmmm i§ tto greatest good far tto) 

C*«at««t nitor, on« ito gTMiUat §©«i fé* tto loie««t t«sa «t 

tsmt"(t«a %i«a). 

lai« of 

fto «tot S«IOBM«« ©f Japon fonili tatai alaotrl« p>mw> 

itie» and increased production of rice.    Sit rei« piaf «i If 

fi eh i« Ite fiali Of food cannot be ignored.    Aita ora ri#» 

r«0«tts»«i of coal and lineatone (for cement and synthetic fibre), 

Poreat resources contributed to the economy as rehabilitation 

naterials and aa energy sources (firewood and charcoal).    Cloy, 

•and and atona (balia and construction materials) AM much fas    tie 

recovery of   the aaonoay. 

• 

"I hare oft« heard Japanese speak pessimistically of the 

future of their mother country.    They say  that they don't 

to« it will to possible for the Japanese who «ill shortly 

•0 oil lion to live on the reaourcea to be found in th« 

islands.    Par from .barin« such a pestimietic idea,  I believe 

that tto §0 million people «ill lire is this country and »til 

m mm «ova com for tab Is Ufa thai» in 

- f. 



Lookin« back, we know how right he vu 1B what he pointed 

out. 

FxofcMor V. S. Woytia»ìcy vho visite* Japan If54 pointai oat 

M   follo««. 

"(l)    Over-population is not a big threat.    Japan is not «ore OTer- 

' populated than sona of the West European count rie«. (The 

density of population ef Netherlands and Belgium Is nor« 

than that of Japan, ma that of Britain, West Germany and 

Italy is nearly equivalent» 

}    "È (2)    Though it it •sii that the land under cultivation of Japan 

is only Hi of the national land, the arable land of the 

world ia no mere than $*VfL of ill land,   Warn land under 

cultivation ia Japan per capital ia the amai lest being 

0.2 acre (that of Belgium,  the Netherlands and Switzerland 

ia 0.3 «Mia that of Britain ia 0.4), but the climate being 

mild, the production pas unit of area ia high.    Moreover, 

the tvo-crop-a-yeax aya tarn begin widely adopted, the 

|     J utilization rate of planting is 170*. 

/ 

"Furthermore, ti» remaining lana reaourcee in Hokkaido and 

other districts ara not yat fully developed. The frost ia Hokkaido 

ia not so severe as la the north of America and the aouth of Canada. 

Japan is almost self-sufficient in Mea, sai is rich ia lisa sat 

vegetablea, a« vail as la fuels, lumber, palp» copper, zinc, cement, 

clay and hydro-electric power. Many natural rea our cea are not 

sufficient, it la true, lut it muat be pointai out that when their 

- 11 - 



r,bartef»t «m emphasisti m as« liable to overlook th« most 

1   1 ivpoortent ntwreiii naMly labor foce«, teahnloal Imovladeo «•* 

•mgiBf abili ty, which are reaourcea  that have led some areas te 

WèBBê pcotpMity te» öfter 1 Lreas.    The economic development of 

i 
1 
I 

Jap» »ime« around 18T5 «A «apoeiallj tte vondorful meow^r Sa 
i 

1 tte pootiar firlod oro «MOf> to »ion ttet Jap» A» Hetaljr itavoNâ 

Hifil fOOM rOOOVXOM." 

Lookin« back, IM ÍIBA ttet «ka* to« pointed oat wat «11 

•OSMO*.   & etto« «orda poaalalotle viowi MN «©»§, 

• 

X 

í 

i 

i 
Î 

! 
1 
i 
! 
i 

1 

i 

1 

• 

i 
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IL    Prerequisi Us to tb« Materializ«ti< 

of Industrial Project« 

lnjr industrial project cannot become a real one till it pass os 

through at least the foil ovin« three stage« of checking-up procedure! 

as« there (a) social need», (b)  physical posaibUity,  (c) economic 

feasibility for it?    Being closely related with each other,  these 

threw conditions constitute a comprehensive condition which support 

actuality and rationality of a proposed project. 

1,    Probie» 

It goes without saying that any actual projects occupy 

certain spot« or place« on tho earth.   Therefore, we mu«t think 

of the project on a concrete place.   Before undertaking an 

actual project, the rery existence 0f social need« to be met by 

product« (including «errices) brought about by the project «mat 

be ascertained, and these „^y  De translated inte the fora of 

problems to be solTed.   area in which problems exist shall bo 

called "problem« area".    If there tre resources to meet the 

problem«, on tie other hand, aroa having such resources «tell be 

called "resources asta*.    Fro« the locational point of riew, an 

industrial project come« into boing at s point on which problem» 

arsa com« in  contact with resources area.    "Contact" in thi« 

•eneo doe« not n«ce««axily nsan that the two areas an 

Ut us tain example«i    It happens that harnessing a star ( 

0 remote from industrial ASM (problems area) it aimed at 

- 13 - 



•uppling tilt acta vit h «ltotrlo powert although It has been said 

that there may be rt»tired much of raluabl« und«r-ground resource« 

In antarctic Continent, BO on« would not exploit th«a M fte. 

Sbornii  antarctic Continent bt ê, rosoureos area, no necessity 

of Oftmlng up ttm  would co»« about at it has not been brought into 

eoiitaet with probi««* ar«a. Ion,      how«r«r, «uch * 

cal« situation in th« continent is about to go away, which if a 

moult of teehnologletl progresa,    »is exsapllfitt «At the toept 

of r«»ourc«« it nothing but a function of ai-vano« is technology. 

frequently «uch a oas« where th« probi«« te be 

•olT«d ia much too «eriou«, whereaa re«ourc«« to «««t It ax« 

l.    It doe» not al way« imply lown««« of th« necessity     0f 

If as ar«a which has a great d«al of potanti al 

it left untapped.   Th«r« may be «uch a caa«, too, M 

le p?a*ejitei being executed bjr MM Mt terital, 

social, and/or artificial stasai» which happ«n to b« «tronger 

ttan the  naettaity    fte iwtlopemt. Contrary      of th« 

tail tasta,  th«r« may bt a case where development is promoted 

by accidental  factor«.    Con««qu«ntly problems of d«T«lop««nt 

fro« many toste of combination of probi«m atta ani 

result In hating diff«r«nt nuanc« fox different combinati on 

of 

2.   ¡existence  of Immobil« factor» ani Fixed Pabilo astate 

It ou bt tali that technological It lik.ly to 

- 14- 



ralaaaa human baiafi frea the limitations m %ìm±T aooneMe Ufa 

by anriohinf beta quanti tatlvaly and qualitativa]? raaooraaa 

available for them. Nevertheless, there ara for the present 

•any obataolaa ani liai tati«» In utilising xasoursas. Batatal 

oandltisna insisting aliaats, topofiapoy, gsology laxgaly affaat 

our economic activities, forming physical and regional conditions 

for production and consumption. 

Th« principle of comparativ« costs, shows that the very 

specialization of products in accordance with those condition» 

for production given to individual nations would brin« about 

gains from international trad«, provided that it premises relativ« 

immobility of factors of production. As the condition« for 

pxoduotlon vary fro« ragion to ragion» and yat tas actual process 

of production la aera or less affeotai by them, a given state of 

loeatloaal conditions for « projaet sonatitatas inportant faetor 

endowments affaettng aivantagaa ani disadvantages of the projaet. 

What induces interregional flow» of commodities and population la 

differences in factor 

In evaluating validity of any industrial project» trafora» 

locational conditions as well aa general economic conditions 

fitting it 1» need and possisi* alíenla be taken iato aeoount. 

Va will distinguish locational conditions from locational factor» 

of industry« The former la objective surrounding» whereas the 

lattar la »ubjective requirement» for ti» location of individual 

project. Superiority or inferiority of a locational condition 

-IS- 



diradi mf«f firat, tu« aoaial aiata« «B* tbo •*••• »f *ifil^,llt 

ef an aoonoay 1» a §!••» ooaial ajataa, aoeoad, ooaaaratlvo 

difforonoaa of X^LOM, and tbird, Mai ©f indnatrj 1» «naatiom. 

mm npt« to ita fu*li1y of ooadltiono of locati« tbrao typoo of 

oataforioa ooald ba gitani   »wt io tbt mmAm («e oonparativoly 

adiantagoona) ewlitt« of location, aaoond ttaa inforior (or 

oonaazativolj m.m*àmm%Ê§mm) soditi«» «ai tbird tha nontral 

on« union la oojaal to national ataraga «ai thasoforo oan bo 

Boglaotad «ban eonoidorlag aoapacativa atatna of laoattonol 

conditiona. 

Und«r     given technical ani aocio-economic 

the quality m i«]»fi«i^ «^ laforioritgr of looatiOBol oonditiono 

la zaaaxdad aa aitb#» "fixai* « •taMaila*!   fto fiaod oonditiono 

«ftMly eoiiaiat of aneo naturai aondition« aa «Manta, 

and gaology aaâ ameb namanotlila »aaowfoaa m 

i» and ata« anelai condition, built up through lea« 

mm tha wiabla sonditi«» ©onaiat bf «M larga of 

euch aontainablo »oaowroao aa agrloaltaral9 foroatry •»* W*1 

uba«* aw all abla t© bo faatnrod or brad to 
i 

up tha above consideration*, foar tjrpoa of ooaMamtlc 

of locatlona! aoBÜMoaa tarn ba derive aa fttltanji 

(i) (1) 

m 
Let m illuatrat* 

S (M) 

gm location with 

. 1*. 



Ci)- (i)    fixed superior conditio«» 

Cod cliaate and aparaeljr populated vii« oro* ta 

Hokkaido are all  fitted to dairy indu«try.    Hat-typo oOBBt« 

good for port,  prorid« good .«aalda induatrial lit« which 

axa found ofteml* Japan.    In tie •outhern part of Ijru.hu 

which is reaots froa any of larg« indua trial centre«t 

abound*«t labour fore« la still aTailable for tha footlooea- 

(l)-(li)    fuifMi 

Hokkaido is in a good poaitior  to Mm «Ufar lactur.es 

bicause of its conditions for growing sugar bast.    Tha 

iftexn part of Kyushu If suitable for lumbar salla and 

ÍJMtMla»  SUMM ©f it« fit* fCfWt IMMMW. 

(a), (i)  fi»á uitei«r «eayii«»«»» 

IB lohkiÜB, apáa» tB««qajiB«B in ©Migad to pay 

noainally high wag*« dua to cold and anowy waather.    Kanal s hl 

industrial axe*, haring ratner large soda iron and ttael 

•ills o» ite Rias-type coast, is hindered fro« its further 

for lack of hinterland.    The aouthern parta of 

is poorly endowed with local c*pit*l. 

(2)-(ii)    Variable inferior conditions 

Tha aouthern part of Kyuabu is eeen to be too reaote in 

of ti«e-dHtanc» ami aarketa of consumption. 

,, a coastal city im Hokkaido baring good 

building planto» ia handicapped by the stealing 

aaking a port.    However, the«e handicap« are thought to be 

X 
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»et find tat vaciafcl«, M thay «ay ta avwrooaa ta- MUí of» 

•Vi eoaatraatiiif «epe««« hiflniaya or railwayi for tbt fea« 

oui, «ad diggiaf i«« port-alt«, ta applying r«e«ntly-d«v«lopad 

ei vil «ngiB««riag teataifvaav *« ta« lattar ««•«. 

It ahjuld ta noted that even manufacturing industry, which 

at « flue« free from natural land contraints, i« not 

indépendant from the immobile factors or tbt factors attached 

to landt 

1) Character« of land 

Ita extent, »hap« and quality of land are of first 

importance to location of any industrial project.    1» mm 

cases of building large and weighty structures, the strength 

Of ground foundation is «a essential requisite. 

2) Supply of water 

Almost every manufacturing activities may use water 

resources.    Particularly such industries M paper and pulp, 

chemicals and iras and steel demand aneli water,    Ob the 

contrary»   «anaf*ctur«r« of aachiiMry «ay n««d only a 

«ini«» aaount of watar «ine« »ny factory wtan oparativea 

art on th« work cannot go on without supply of water. 

3)    XaftaMtcaotn*« or aoeial owrtaM ©apital 

Infrastructures including roads, railroads, po-ts, river 

- 18 - 
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ooBBerwatioii noma» swag« work« and other social-aervie« 

tttiUttW tÌMMalwa,  tfcmgji «wi «aaa fc, M) f«, m m% 

©f « «it« condition« teffcf» Mittag M lateairlal pcojMi. 

A« iafiEMfemotarM « aooial evwhMd eapitaia nay b« 

*lUmà If action, to ofaMgt ttt «dating aiata of them « 

publie lBVMtMBi.   ImrthilMi, tine« an ìMMMBìAI « 

•ddittMal pari eraatai by publie imetMni i« vaty amall 

M agaiMi ihe total etoek of abating io«Ul aaaaia, a giv.n 

etat« of infraatructur«8 bat to It taken at a major 

t© ItaMOaiiOB of an iMuetaUl pmjMt, 

x 
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a Caso StudiM 

Ca*« 1.   Ubear Vom« M a Looatlonal Motor of MioMaosj Xndnotaj 

1MB tao vioapoiat of tho «booty of location of iadaatxy» 

amoblóos ladaatsy la alaaalflod iato footloooo-tgrpo ladaataqr.   Of 

the laeaateioa ef wdotoodaoi teaaaport «rloatatiom tho footloooo» 

typo ©na U ouob that so» It locato*, oitbo* at tat aoasooi of aataMal 

« the place of con»u«ption, or the intemediat« places and who«« 

location la eaailj governed if factors of deviation auch M late« 

foKO, «tmilabla lana» olia»to, a«l©a»»tiii§ aAfaatafao, iaraoaal 

faota*» iapaata of yoliogr» kUtocioal tcalitlOB, iaoâiaatal ««ti 

t 

UM aoat foetioaaa-tan« laiaatoy i» obaaraotaBiao* as folloaai 

first» it haa foaosollj a M# iapeaaa of flexibility et iaoatioai 

second, it io •© il*a»e tbat âawlatlo» fatto» xalaüag to it a» 

•any, oosalioatei *nd ialieataf tail*, it «anally emjeya a e©aj»e*atifaly 

high »tie of vaino auea to omtyat, i»«rsasin§ «apt©yaa»t§ facta« 

many of the indufltriea of this type «so favoured with high growth 

potentials, and together with the characteristics mentioned above being 

likaly to exert a groa« effeet wpoa ©vaiali OaveleexoBt,   OetofterioaUy 

speaking, the footloose industry consists of the industry relatirg te 

vari ou« vehicles (cars, lorries and rolling stocks), light voltage 

eleoteie aa^ifaaata (vaahofo, el*»eoBtttiomes«, rexxiioratcx*» 

vacuum cleaners, ate.)» electronics equi pawnts (radios, television 

sets, tapa reoealeee» m*el«ee o4ma*aioatlosi «mliaaate» eeeá. 

»» at#.)i ppaaiaioa a»a»tea and machines Caftlaai 

- m 
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iBOtruBoato, aodieal-oaro oaulpBBBto, watehoa «ad eloeka, aeaaurin« 

ani «©allaf lattnaratt, «to.)» pmat and othor tostllo-artloloo, 

plMtie «©lung, and many otfeor fonoral and iasvit^-vao «achin.ry. 

Eiaalning ite technical ohAractarla tica of 

at ft»! wa fiai It M aas ambi in« one.    QoBOiBlljr opoBldnf, it c*n b« 

itai lato ite mew of BBBBfBBtBilBf parto and tho procaaa ©f 

iBBèllaff tao».      «» parta ara of aaaj »m%», and  th. toehaiaaoB 

to pro»»« tham ara aloe itwoo.    A taaaoioto* nils aot, 

fo» oaaaplo» io aot ABIBBO« till a»n> parto ouoh a. Boal-conduotor 

alamanta, otrcnit viioa, vira oowtíapi» plaotleo BOB*, laat 

h «atomía» oto. axa preparad through aany «iffosamt technical 

Of atto* car« r acuirà a te aaaaabla a* 

».    In tho fiold of aaaoBbllBf parti 

««agin« 1» **, ÜHolm of lalo». 

It la conapicuoua that a «loa* dirldin« lina runa bat va an tat 

«M * tÊÊmUUag aai th. *mm « fwt».   Ami» th. t*mn U 

W 1B*«B* o»to*pdoo eatabli.haanto vhila tha latto» »y —*H and 

pot% 

X 

at tao oaaa MM •/ thair 

M high alaaticity of 

try 1. a 

of 

thair low Talu. of 

lo» ratio of 

input «ita 

t© ©mtptt» 

to outpu t la 

- 11 - 



Valu«« of capital psr work« la «liteted industries 

as of 1962 (July - BM.) 

(•llM« jm) 

Mining and mff. 

(Manufacturing, all) 

Taxtilas 

• pulp 

Use trie 

Can 

Public «mum« 

Ml 

È.0 

I.Jl 

(a.54) 

S.14 

5.ÎS 

3.m 

1.7? 

6.01 

f.ts 

1.49 

1.34 

1.51 

3.30 

0.fT 

1.11 

1.Ü 

1.14 

14.08 

Sourest    Mini« try of In tsrnational Trad« and Industry} 

of Japan •• 
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Thirdly, acUriti«« of aaehinery Industries bring about peta* 

repercus&ion» on  t.n* other Anduetnal  activities.    Tn tara* 

of tea coefficients of repercussion (tba sua of outputs  to la 

induced ay ««eli unit of increased dsmand for a giran sector of 

Industry), M shown in the Tabls, si ther of the three mAchinery 

sector* bold* the top rank.    In other words,  for Instance, the 

produotion north 1 Billion yen of transport equipment tend to raise 

additional output of 0.98 al Ilion yen in the 

on of ee lee ted indue trie« 

., forest. 4 fieh. 

I 

Faper * pulp 

Coal a 

A eteel 

üeotrio equipment 

Transport equi 

Other aff. 

0.0» 

0.2996 

0.0» 

0.J1T» 

0.0» 

0.J» 

§,p» 

0.4013 

0.11Ì4 

4M0Q9 

0.8111 

O.*» 

«.» 

0.9104 

0«i 
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Civil engineering works 

fatti« utilltiaa 

Tmmpott aarrioee 

Otter tarvieaa 

(let«) 1. Calettiate* Arai ttaa 1* 

eeapilad ty tha lo«« of Stati»- 

it 

2. CoaffialiBt ef vapacoai 

output to be induced through lato 

fox- «ach lnduatri««. 

Mat poaitlo» *©•« aacMaaig 

«alattOMt Vt pit the question i 

MlatloMhip ef svaMaaty ladaati 

eeapialti©») and tha input aide ( 

Of interaectoral dépendance. To1 

into two categories of denand, tl 

government, capital formation aal 

intermediate demand tact« rapraa 

the basis of this fact, tha inter 

industrial activity are obtained 

supplied to the endogeneous sec to 

the total output fro« the astivi« 

m see that tft» lapât te any prod 

categoria« ©f lapât» too» the mat 

fa 

- 14 
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lnooaa.H   Proa this faet, va dailaa tha ahara of mtwial input» ia 

tha total iapat to a giva» indoatrlal activity a« tha intazaadiata- 

input »ti©.   Ttaia »ti© ataaie ia tha follavlac relation with tha 

ratio of value added to out pu ti 

1 - iatasBadiata-iapat rati© - talna-aüai ratio. 

% using those two Icinda of ratio, all industry denoted in the 

intasanti»tty tabla oaa ba elaaaifiad iato four typaa of indnatvj, 

aa follovsi 

input ratio 

intermediate-demand satt« 

Balo« tha tfwip       Above tha average 

AbOTt («)                      (1) 

the average linai äff.          fiitamaüata «ff. 

Below m          (i) 
the average Pinal primary     Intermediate primary 

pcoduetloB         proanoti©» 

According to tha above classification, all industrial activities 

ba grouped lato four tirpaa aa indicated baient 

(1)    Intermediate primary produotion 

Acfionltaza, foraatigr, a^alaff» ana eleotrl® penai 

(H)   Intermediate manufacturing 

I«» and atee!, pmlp and payar, petroleum p*a*eat», non- 

ferrouB, chemicals, coal product«, rubber producta, teitila , 

goods, and printing and publishing. 

-15- 



(m) Final manufacturing 

Pereonal btloBfflBgif aMpiwiliiiig» leather and'leather 

proêmeia» proeeeeed food, rie« ûlmaâjm *»á flour »alliai» 

transport equipeento, «aeoi»«Jsyt tlafcor ani tinter proimeie» aon- 

netallie minerale producta,  and otter manufactured good». 

(If) nasi priaarj prodaetiom 

lisherj, transportation,   eonaereo, and sereloe-prodaeiac 

Roughly »peaking, the indue trie» I, H and S all fora the ostar 

of praimetiea prœeeaeai    intermediate seetors represented if industrial 

pompa I and I   deliver their producta to ih« final manufacturing 

eectore, which in tarn sell their finished product» to the final 

demanderei  the group If ia relatively independent fro« the others, and 

functioning to »upply rather directly fundamental factor» of production 

to the final 

• ( 

Thia type of grouping of indue trie» i> of «one service for 

clarifying characteristic» of each industry, ani» of course, It la 

of use in «omaiiariii niy ooaa iadastries tend to olaster vita 

other. It ia no doubt that each of the industrie» M  ani S 

fivaa aggroaerating advantages to one another, ani fer ao doing they 

take their location neighbouring. Manufacturing ani production 

aetieitie« üreetljr eomaeetsd «ith final demand ara ertentei te «he 

place of consuaere» market, whereas intermediate manufacturing and 

Loa need not  be located near the centre» of consumer« 

In asi around which lami price usually ia ao high aa to prevent 

• 

- * - 
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•t 

tha location of sues •paot-eenauBiat iadnatrias aa tbt group 1 and 1, 

â aorrtj a how. that fa Jap», a fa« yaa» ago, tha ámbar of tha voxkars 

par haetara la tha group 2 mm laaa than fiö iMla that in tha group 

a was more than 110.    Ik otte» «area, ianaitf of worker« in tha 

lataraadlata aanafaotarlag faatory MU aheat aoaala that ia ílaal 

sauaifaotariag.   áni tha tomar grewp tea ia ganara! a propanaity ta 

locata »aar tha aaaaiia tesava ©f aanvaalant traaapart ©f ite heavy 

•»tarlala and proâmeta whereas tha »romp K, «1th aairaral axaapMoaa, 

eaa te aattlad oat ©f tha aaaaláa» and aoeerüiigly scattered ia 

up the above considerations it nay te concluded that 

for tha location of machinery industry physical ani geographical 

conditions make rather weak cana train ta hat social and market condì ti < 

likaljr t© act as stronger constraints.   As a natter ©f fact» ia 

i» neat ©f machinery manufactories mm concentrated ta 

major industrially adran< 

neighbouring areas.    One of tha meat 

of machinery noria ia availability at 

view on tha relationships betvaan mm 

shifting froa a 

lasting te mark the 

of ita 

% te tha time of turning point,it has 

important problem ia ho« te attain full 

said, that tha »cat 

«aMlaamawjit,.. 

-If- 
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secondaxy m w«ll M tertiary indu»trie« axe keenly required to play 

a pwt role in offering employment opportunities to tho yearly increaa« 

ia labour fore«, but» tat ituroasoA labour tarn* hu boon ateoxbad 

rata«? aoro teto tortLary tea» iato ae»«nia«y teiottr/. ........ 

considering tao erer-lastln« si tu* ti on of employment in Japan 

workln« population Is abundant and underemployment prevails, 

industry it strongly erpected to ©fem net only a great deal of Job- 

opportuni tiee but «loo thereby bring about impacts OB i«proTem«nt and 

modernization ia the field of employment,   ... eren if heavy industry 

progressed rapidly, M the so-called apparatus industry, a capital 

tetonolvo ©as» has Uttlo «apability to oaploy works» fot imrsstaaat 

ia it» déos not always teplj to aatoa «afleymtat with frttoetlOB at 

a desirable level,  ..... labour-absorbing capacity of machinery industry, 

tbarofteo, aaooli be noted,  .... peoaotit» of aaoMn«^ laiutty is 

as a key action for achiering a balanced development of 

Las and betterment of employment situation. 

proposition proved tatst a statistical evidence shows that 

jiduatry ranks toy in tanat of the number of the 

tted by a flaa* aavaat of fissi investment fot everj 

i invested, according to the average figures for the pa ri od 

1954 to 1962, food processing industry created 102 Joba, 

49, »s*** ani allied products 22, chemicals only 10, 

metallic products It» general machinery IB» electric appliances 

equipments 140, transport equipment 80, and average fer all 

m (all calculated from Census of tao manufactures by MITl)t ia 

- » - 
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1í 

of the eoapoaitional ratio« by industry ef the inoreaent in Ih« mauliar 

of the eaployed dariaff tot ptrioi hetveen tuo population-ceneoe yearo, 

lf55 and I960, primary Indus try laat 5.2 parent, while oeeondaxy on« 

gaiaad 59«8 paretat ani tertiary on« won 43*9 pareeat, »ni aoreover, 

vítala the aaaendary one*s share aanufaetaxiaf indas try occupied 

44.4 ptreaat ami cens true«.« induetry aeoouated for tat rait ef At 

«hart, 15,4 paxeanti a datailad «esposition of the inerease 1» the 

employed in the aanafaetarisf iadastry duriaff the saae parted waa as 

follona• 

{Ptreaat) 
food proeoeai&f 

Tobacco 

Textile. 

Fornitoree 

Palp A paper 

3.i 

0.1 

4.4 

3.4 

2.2 

1.3 

4.0 

Printinf è publithinf 2.7 

CWcals 3.2 

Coal * patrolaua 

0.2 

Rubber '     3.1 

Leather 0.3 

Ceramics 4.7 

Primary metal« 8.8 

Metallie proiwste 11. i 

üaeMiiery 10.4 

Mastri« ea.olaaaa.ts 14.3 

îraaeport eaulpaents t.l 

Precisi« eaolpnents   2,0 

i.î 

(Pareeat) 

X 

{ ail)     100.0 

ino 
du« to a rapid 

not jet 

it 

that 1» a full 

cut« te he felt in 

violent ehan§es in latea trial 

a laaea*-e«acea on« ttaoftfc 

.   taxtlealaxly yoaaf Uaoaxan 

- If- 



ani talantad or akilltd ptraona art abort ©f filling dtnand %Ati 

labour fore« of high «ai nlddlt agta it «till attking job opportuni ti ta, 

It i« a tradition follovad in Japan timi «MU fonanti« ani foattriiiff 

Of akillad workers nave betn committed  te tÌM hand of private   buaines« 

tatarprlaaa, and <$haro luvt bttn ft« aoc*al utili tita for tac curno»«. 

Iba aaaauxt« to nate up im tht curloaa pip expressed i„ t^# fuct tUat 

labour fore« ia ftlt short on tat ont aida whllt it is abundant on 

tht otter alia art be in« sought and «xtcuttd tttp by stap.    Th«r«fort, 

if tht meaaure» talen turned succasaful and If demand for labour 

increased a good deal, any iti« labour foret vomii get espio/ed in 

the long 

Wm reit to be played by machinery indu«try, at any 

cireuma tancée,  it ati11 important tat getting «on 

it makes a strategic »ector for indu«triali»ati oc 

development tapecially undtr tht condition» of a < 

where natural ratourcta art acarea and population 

Mkt Ji 

it and highly 

teat I.    Developmental Project of Synthetic  »tee 

- â Caae Study of Vynllon Textile . 

1.    General of Necessity to Promote Synthetic  libra 

At  ia icnom, Japi»r. ia one ef th« cour, tri at with ralatlvaly 

poor natural resources in tht world though aomt   »coure«» lit« 

- 30- 
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water, coal, and lime«ton« are abundant.    In addition Japan hai 

bee» forced to isolate haraeIf fron the international  trade market 

for ewreml years i nuced lately after the Wax.     The  level of li Tin« 

of tit people IroppeA to about half of the pre-war level.    The 

iaolation policy by the Occupied Force»   &ud deci cire effect 

upon indue trial  production in Japan whoee raw materials were 

dependent on foreign countries.    Therefore in order to rehabilitate 

and develop the Japanese economy, it was required to utilize 

indigenou. resource« a« efficiently M possible.    It was quite 

fortunate for Japan to have abundant labor forces with relatively 

higher knowledge and education although raw materials and productive 

equipment were short due partly to the Mas.    In mom cases, 

technical progress in the War-time made It possible to shift raw 

•atefâali   depending nudnik on foreign c&urtris»  to indifemioual) 

M a typical example of efficient utilization of 

i, we can point out the case of synthetic fibre 

At- iw i-ul2 i.ncfli,   the tt-xtil« industry uae o»<* of the most typical 

industries in Japan before the las.   It la not too won to say 

that industrialiiation of the Japanese 

by the development of testile industry. 

A» problem was, however, that raw materials of the 

that is, cotton had been imported from abroad.    M m 

taf«ra,Japan had been isolated for a decade including the 

time.    In 194C*  therefore, Japanese people hai to experie. 

- Î1- 
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a lift of nttoity ina to tha «hortet« §f supply of olothao. 

Wrm if Jipn eould m\*t iato ita« iatoraatiOBal toi« aarkot 

»©on »ft« tha 1*»» it »l«ht havo te« not pooaibla to inpori tastila 

mw •ateríais teoauM  ioQaetuft uMeb wm m»m iaportaut for tao 

lavai of pooplo*o Uvla« la taoat day» had to oa importa oa 

pcoforaatlal baala. 

Utador thooo ••••» ôi«»ateaeaat fraction of ayntbatl« 

fibra  industry wMea eeald utilità abuaáaatly màowà laaifaaowa 

raaoiireaa wart prefoaai by tao Baaoureaa Oouaeil wMA la a 

«ovoraaoatal ad^iaory «P« attaoho* to ágaaey fer Seionoa aai 

Metanolo«/.    It wm fuite Inoay t** J«#» *»*>* oyathotlo testila 

had barn dairalofai in som« «üirarsity'a laboratory altaoufii It 

had aot yat baa» laduotriaUaod.   It ia oonoliarad that tba 

ayatoatle tostilo «blob 1« eolio* aa «ipyallem tastila* «ili «ITO 

a «eoi example in aml«atia§ industriai projaot rroa tbo flaw 

poiat of faotor aaé^aaate ia tba aaaaa that tala ayatbatlo tastila 

IMO originally dovolopoá by tao Japanata tactaaolofir ia ordo* to 

make affieiamt «M of liidl«oaoao raaiweaa anieiiad abundaatly 1» 

lapa. 

/ 

2.   Äa ìaeewwsaa Cornell»a F^oaaoBdatioa 

loforo oatozlB« lato aaplrloal eaaa atwüaa oa tywlloa 

projact» aostani« aaomld ba naatleasd of taa uaaoœreaa Ooaaollia 

iaeoMaaiatloa vhleh «ava aa opportunity to ladaotrlaUio *yallo» 

textile. 

- fj. 
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á» aontionod ahoira, ti» Roooarooa Cornell Mí« a raeonnandat- 

iOB in 1949 « pranotao» of bringing up aynthotio fibre  Iwfaatry 

to lot paopla take off fro» a lift of anatrali? in clothing. 

Ao Rooonaaadation atraaaad that tha aynthatie fibre ininatry 

mm to ha hreufht np aa one of tha «oat   proniuirg induatrioo in 

Japan*   lough estimation In tha laoonoandation ravaalad that in 

avftar to ciotte tha 100 nAllioa popolati« ia Japan at the same 

lavai of 1938, 1J00 »allien pomi« of cotton, 200 nlllion pounds 

of noel» and 600 «allien pounds ©f rayon, totalling 2,100 «allien 

mad» vara raouisaa.    Evan If it was aas urne d that rayon eouli ha 

•mppliai inuganenaly» almost all of rimirai «»ttoa ani nool hai 

to ha iaportai fi»« abroad,    Bniomhttily such Mg secular imports 

©f tastilo iw mataríais wonli not only become a great burden of 

intasanttonol balene« of payments, hat also hamper tha rahahillt- 

atlon of tha Japanese economy to a great extent hy making imports 

of ethai? essential iniwstrial raw «ateríala üffimilt even if 

Japan M« allouai to anta* tha feralgn traia nnrkot.   laforo tha 

«ar, aa       la wall kaowi, Japan oooU iaport tostilo raw materials 

hy axportlag ailk t© tha Unitai States and ©tha* developed 

eowitrlaa.    Bie War, howar, not only forcai Japan to isolate 

Iron tha intarnatlonal aoeiaty, hut «aia it impossible to export   ' 

ailk t© foralgn ©ovntriaa because aynthatie fil.ros such aa nylon 

tastila vara developed aa ornhatitotion for ailk hy tha 

taehnioal progress in advanced countries in and aftar tha 

-33- 



ttat ItatsaaadatioB ttraaaaft txom tait point of Tit* 

that tho tatUias-aa öf ayatattio flWr laauatsj «iia| iattfanoaals 

endowed raw aataciala U fxaatly eoo4«oiw to lsfBOwaaanta of 

aalanoa ©f payaaatt of Jasan in mmm ma aalmtioa of 

aitastloa of paepla»a Utas* te taana days. 

toltilo iMé wat iavaiapai if tat Jqpanaat 

In Japan M ta*» «ato»» 

•l.ctrlc 

%»ii©n tastila it aat of tataa ayataati« taxttiaa 

ii iniastiialis iaf   psanntat ay tat ti on. 

©f Ipsilon tastila aat it« saw aatasiala 

It «ay It oasannicat tt fias a asiof «planati©» aa pcoèaatl« 

of aysiloa tastila W «alaa • atttar undaratanding will 

It oataiaai on tha psasloa of aatttaatat on factor andowaanta la 

projttt amlaaiion which will bt diteutaad in tha latto* aasta 

of thl« papai       relatin« to tha choice of loottion of «psalcs 

textil« plant. 

materials of 

it, at it wall kaawi 

tone ia 

of altctrio 

try it oallad 

textile ia 

fro« Unat tona i 

iato carbide, 

It 

it 

ta alactrie 

which ia 

into toat aa- 

-H- 
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»    O 

eheaieal ina« la •poly^Ml-^lctol«" «ai lAoaa »taf« it 

to aatuml aatto»*   falyiyull alotaola Vaaeat v/allam «Ve* it la 

m mm ••? thAt *•!•**••* raw materials of vynilon 

textile arc Maaetone» eleatota fava», and ta*b©Me amtaviala lika 

Mal* cok««, and chaxcoe.1.    Addin« to th««« raw ma tarlai«, wate* 

reaouree ie alao required not only in the procas« of fromaatia« 

of Tyiiilon, but for tha gana ration of alaattia 

What IM bara to pay at tar» ti on to is that casa i« that aoat 

of thaaa taw aateriale asa imobila re.ourca«.    It §eea without 

•ayln« that any raw aataÄala «an Va tsaaepÄtoi abgraiaallj mleea 

wa take into account tranaportation coat«.    Howerer, any coaaoditita 

to supplied at reasonable price« even if the«a commoditie« 

abeolatoly ehort juat like in Japan iaaediately after the wa». 

For «xaapla lieaatona which ie a aain raw material of carbide la 

too bulky to tranaport.    M ordar to tran.mit electric power for 

a long tâtonne» a aeiia4ie»ble aaemt of ate* ia Mate« which 

will be tranafarred to price of final 

la thi« """, thoae location« have to be aelected where 

the«« ««—Mia reeourcee can bt «uppliad abundantly and cheaply 

in the caea of ina tal la ti on of Tynilon plant.    This will be 

ff^^mmà in more datoli when we diecuae on the concrete problaa 

of project 
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4. â Stori Hlatorj of fyMloa Iroáaatioa la Japan 

•jailon aradaotloa ta Japan amounted to 44*169 toa« i» 1964. 

It 1» «nit« auraslaiaa; that »««à a laaaxkabla daroloaaint ef 

halloa pvoaaetloa tea been raaliaoi «If for eaa »ai balf decade. 

Aeti§iï vyniloa i*©*!««!«» •tarta* la 1949» taobaolofleal aavalaa- 

•aat «M flaiaaai alraatjr la «ho laboratory of lyoto Qaivarait/ 

before the Ite.    Iraediately afta* Ite wax,   Ib« Gen«ral  Headquart« 

of Ooaaaloa Forata gava liai Ut ion« « ti« astivi ty lavai at 

obaaleal flaw lattata*- la Japan froa tha foar of poaaiala invaail 

late ti« foMiaa trad« aarket.    t&th roapaet to ayathotlo fibre 

industty» aavttav, any liaitationa war« aot placai apaa because 

of ito infant ata«, of dsvelopaant.    Thia gave a chance to 

industrialize synthetic t«xti)es developed in the university'a 

T/ailea taxtila ia produced a/ aairaral conpanias at araaaat« 

layaa Coapanjr ia the leading fi» ta vynilon 

,    Aa ve tafea up "Vajaam Ifcata*/" ©f tila company aa 

4« evaluating project fro» the view point ©f faata* 

tta, IM vili giva « glanea at the development procese of 

«Ma aaaaaay in vynilon production by «Mah va «411 ba able to 

a littla aaaat a history of •ynilon production.    Baforo and 

the War, aaia producta of Kurashiki Rayon Company ^9v 

m syabolixed la «ha aaaa at «ha coapany.   Fraaiiaii* of «ha 

M eagerly villin« to utilité doaestic resources hai 

interests ia «ha technological development of vynilon tastate la 
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the laboratory of %et© Obi versi ty.    He tM dataxadnad te 

induatrializa the technology,   facin« the shortage of ran SBtariBla 

of rayon and »sergent situations of people in clothin«. 

Ä iS4f, i«m»MM Rayon Company atarte* to oonatnut B tut 

plant with capacity of on.  ton per day.     Basin« upon .tparlMBt« 

and raaearch through the teat plant, conatruction of factory at 

»*••» «M Okayama wa. ëUatUà la Uta 1949, BBB Bftav one Wmm 

uà «VMftti« «f faatarlas etavtai.   Capacity tt tha plant Bt 

»¡rama factory which produced polyvynil-»lei©la was 5 tons per day 

** tha initial stags and capacity of tha plant At **mynna Paataiy 

**•• tpNitUial la aflBnlaff pBlrodl-aiohola to rynilon was 

•!•• S «OBB pm ÉBjr.   *»lroBil-eüe*s»la is transported between 

*••••» Bfsi Okayaaa whose distance ia several hundreds kiloaetara. 

**•* *•• *•**•«*•• of thia cceipany «re located at (lifftr&rt 

fit»« ft*»* u- m lata»««*»« «atsrial fe* atodylaf looBtlaBBl 

•f IBBjBat, 

^ By  tha and of 1951, tha capacity t tha plant at tata lB«torlaa 

•» • tasa per day and it bacaaa 15 tona per day at Toyaam 

Ü 1| ton. Bt 

*» tfSft tha capacity of the plant expanded to §§ 

•* Ihm fB.tt.jr a*. 90 ta» Bt Ok^aaa «Bì it u 

**m pm day at both fhatasiaa Bt present. 

»•*• » util dBBBt Bt tha aov.n.nt «f tetei ^^Mä #f 

'QBIUB Sines 1990.     iBllBBlssJ teil« 
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of production ôf vynilon textile», although va e« not show tha 

relative market ahare occupied by individual   firm». 

tablai    Fsôtaetieii of vynilan tastila tinea 1950 

ft«« 1950       51        52 55 54 55 3» 

ffc04uetlcft(tcft)        55Î   2,722   2,597     3t090    3.671    6,130     10,921 

Ytav 1937       5»        59 60 _ ft 68 <3 

PkodnotioB(tett)   Ut730 12,033 16,567   »»«P   30fO§4   35,431     37t376 

TM» 1964 

Fsod»»tion(toa)   44»160 

M   »    re»ul t of euch 

th« vynilon textil« industry has 

ef infant induatry, although It ; 

5.    R.lativ« Advantage ia factor End 

Vynilon textil«. . i Caa« of 

development la production, 

off already fro« tha 

ome problemi to be solivi. 

ta in Production of 

Factory of Kuraahfki 

Ai mentioned before,  Kuraahiti Rayon Company established a 

factory at Toyama and Okay ana.   if «M mm® explained that paly» 

vynil-alchole which it manufactured at Toyama Factory le 

to Okayaae Factory la order to spin though the distance 

locations of two factories is considerably Ion«.   Why should two tmterii 

im located at different places despite the fact that th« most economical 

of production la to aanufacture fimi producta at the i 

. 3t. 



«tar« intara*dia«a product« ax» producad?    Ganarally apaakingf «ha 

aixnra •aatioiMd a«a«aaan« it tat.    feaoutivaa of Kuxaahiki layon 

Ooapany iii net raly «hair daaiaiona en thia principia«    Ita 

rauona **y thay udì «hair aaciaiona to loeata thair «wo faatarla« 

at different placea were due to the facta  that main raw material» 

of polarvynil-alohola vara laaobila aM apianlng «aebnifiia «Mea 

tea baaa dawalapad in «ha protection of ray« eoali »a ftoUj 

utilized at Okayama where the company had had ita main rayon apinnin« 

factory.    Ia ottos noria» it may be aaii that Toyaaa factory *aa 

(I established on the baa i 8 of relative advantage of factor endowment» 

at Toyama and deci »ions to «stabilen a factory at Okayama was mad« 

based on the principle of choice of technique. 

As already explained before, Kurashiki Rayon Company tei 

specialized ia production of chemical fibres oaf ora the Ite, and 

ita Isaia factory located at Kurashiki, in Okayama prefecture. 

Therefore, It was relatively convenient to establish a spinning 

factory from the view point of easy applicability of »pinnin« 

1 technique atta aullad labors. 

Ott the other hand, M the case of Toyama factory, situation 

wa» fundamentally different from the case of Okayama factory ia 

«ha a«j»a «Mat iamoMla resources had to be used aa mm aatatiala. 

fta»afi»«t «M«ati«M of «to company considered «to« it was «to 

•oat «ffleiaa« nay of predilettoli of lyallaB «o looata «no fa§««iaa 

a« different places with relative advantage ia factor endowment» 
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IB evaluating ite project of vynilon textile production, IM 

should not overlook relative advantages in factor endowments 

(especially natural res cure e a  endowment^)  at 

4s often mentioned before,  polyvynil-alchole which is  tha 

products of vynilon textile is made from carbide and 

other materials.    Ä§ following table shows raw materials required 

in production of unit ton ef vynilon textil« and  the process of 

technical progress in the production during a decade from 1949 

to 1954. 

libit*    Required raw materials per mat 

Vynilon textile. 

Capacity per day 

1949 

2 ton« 

199« 

20 ton« 

mm 
» 

Carbids 4.85 2,A 2.19— 

Methanol 0.7* 0.15 0.1 

Formalin 0.7* 0.5 0.4 

Sulfuric «eld f.© 0.4 O.î 

Caustic «oda l.§ 0.1 0.15 

teal 24.0 T.0 5.0 

Electric power 18,000 KVH 6,000 KWH 5,000 na 

1) Estimated by the 

2) Coal - 6,000 calorie 

»> 
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M ei«Mrijr mâmmUcà, tbmn «M Mm»sk«bl« teol»üo«l psogrvM 

la vj»ll«» tattile induatqr.    hover«r, a eoMldanbl« amount of 

e**Mi«t «leetrie power, «ai coal ax« itili Menina.    I» «dilti«», 

incompamìii« «««at of «lactrie  power It needed to 

carbide froœ limée tona.    Therefore It may be eaid that 

eaadlticn« for «eo»e»le «etiwity •* if»ll«» textil« latuitey ia, 

pOMlUlltj of «.tadtat mmiW •** cheap «l«etxl« pen«! and lia»»l 

«t aaune plaoM.    la otter «oste, vymilott textil« latastr/ can not 

«ueo««d ia prie« ©^»petition «it» otter textil« lataitry unie«« 

auch m necesaary condition i« satiafied.    Because main raw material« 

of fyallon textil« «M» M «zpl*l»«d Mm, «««»oalo«Uy l»»o«il« 

focua our at ten tic Here we will 

geographical fea 

fro« North-eaat te 

kl 1 cetera.    In the 

aleo fro« 

«itti «vift 

«f 

South-veat and ite 

central part of 

eaat to South- 

t. 

Japan m mit known, « 

length i« about ten 

weat.    Eigh aoun taina 

locates «« North-weat aide of the «ountaina «ad 

haa many ri rere «it» «uch quantity of «mtel?,    «Ms made it posaibl« 

te generata electric power by utilising water current of rlrera. 

It is, hoverer, difficult te control   hydroelectric power generation 

utiliting current of «otes, which ie different fro« the MM of 

power generation If ««ter   reservoir: .  Thle gli 

of electric power at midnight or ia spring time 

-41- 



lato water. 

under  these circumstances,  in Toyama area those industries 

which consume feLf saooat of «Itotelo pon«* ima «ovolopo« sines 

pre-war tine.    Any of tbooo iadaotxioo hod looato« at this OMO 

for tao oak« of tolo oxoooo ayorooloetrio pon« «teoo pelo« usa 

rolati*oly ehoa».   Li a««itioa to abuaAant supply of otaoof 

olootrio povov, rlob «oposits of liaostoao la talo axoa saAo it 

posoiblo to «ovolo» ôttMio lnêmstiy.    It io sai« tbat «oposito 

of liaootoao la Apa oso alaos t lìsdtloss, ospoolally ia ÏOfaas 

estimated amount of li mea tone deposits is said to be more 

fifty billion toas,   Bsfero tao «a», aovovor, itami for 

carbide was limited.    Only chemical  fertilizer industry «ai iron 

processing industry von purchasers of this product.    Therefore 

it was quite desirable for both producers sai purchasers of carbide 

to construct a factory at this point. 

Company decided to locate its 

footosj umana asaufsotasos polyvynil aleaeio at foyaaa.   Xa talo 

case it mm quite lucky for the company that Shows Denko Company 

which is a leading company la the carbide industry offered to mm 

the company'» 141o sito at Toyama where its carbide manufacturing 

plants located.    This meant that any cost was net needed to 

tawopot* oa«biis oavoptlaf laotalatloa oost and operation cost 

of 

Judging from the above stated explanations, it 
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eenaidarad that thia projaet haa baan prenotai vmàm ittita fortunata 

eirouaataaeaa«    Bowavar, thara wmm «any diffloultiaa in promoting 

the project fer both ite company and government.    With respect ta 

the governmental   financial assistance to the company, a brief 

explanation will be given in latas section of thia paper whera 

we discuss on "some advices and suggestions for less-developed 

oottatrlaa." 

tfaaaa difficulties the company fanai when the project 

was promoted,   the moat difficult problem waa how to finance the 

,(l funda aa it ia often so for any project.    Ve could not get any 

information    about money spent on thia project becauaa it ia the 

aecret of the private company.    However, wa can eatiaata it 

indirectly by using materials prepared by the Resources Council. 

1 According to the materiale, economically ainiaua acale of 

¡ vyailon plant waa 10 taw per day and in order to maka M tona 

vynilon textile, ]0 tone of polyrynil alchole and 40 tona of 

m naadad in thaaa daya.    In thia MM 400 million yen 

1 billion ran far the plant and 

and % billion yan for vynilon 

tha totallinc 2.4 ttUié» jam «aa neaded at 1951 »Moa.    M other 

worda, about 1 paroant of total inveetmant on plant ma equipment 

by privata aac tor in 1949 **• raqui rad la order te aupply 10 tona 

Of vynilon textile par day.    Thua tha materials of the Council 

concluded that thara were m difficultiea except a difficulty «a 
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¿Inane« funda in pimetiiif tao §m$mt ©£ tyailon tostilo produet- 

lon and  requested  ite fOVOSABOnt to taXe  efficient measures  to 

it possible to finance  fund«. 

Atovo oUtonant iy tat laaounaa Council MM partly 

lhasa waro aaagr «iffiaultlaa, tooovar, t© te ororooao tecau»« 

vynilon tastila «aa quit« * ne* pre duct  not only in Jap«, ant 

in the world.    For exaapl«,  th«y should develop the   cymng 

technique euiUble for the new product« and develop market for 

the good.. 

Therefore we can conclude  that the  reasons why vynilon 

iaiuatry tea teen éovoloplac ranaskmaly for a aaort tina «ospito th« fact 

tarnt it tei man// difficulties to overcome in it« initial stage of 

development were relative advantage of factor endowment« «ni 

it financial assistance. 

f •   la« lalaMonaMf of WmàmUm Capacity of float ani Vrloo of 

âa already mentioned briefly in former sections,  the develop- 

tt proooM of productif« capacity in both fnatorloa at 

i « as foil««. 

Th« developaent 

Toy ana factory 
(manufacturing polyrynil 
alchol«) 

Okayaaa factory 
(«pinning vynilon) 

©f ptoiao«i*a capacity por 4ay. 

1949   50   51   »   Si   SI   51   IS 

- 5     •   15   »   35   55   09 

- 5     •   15   li   35   50   10 
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llallas textil« mm   a mW pro luci. Ihorofor» it My to 

Mit that tirati BUCO r«aarkable developo«nt was a result of trials 

and error»,    to it was «ato diffiwlt to «aJce economic oalaOfttio*. 

IJI other worn«,   this project tel baan promoted Mit fro« the riev 

point of co-aercial profiUbilit/,  but fra the relatire adranta$e 

•f factor •TAoymmnf.    afte* MM experience« for «arerai 

it baca.« poaaibl« to a« ti «a ta the prloe of the 

profiUbllity by «cal« sf capacity of the project. 

II 
it MM wilt«* tkat p*otnotla«i «oat öf vgrailoa testilo 

irreepondin« to the technical improvements, decrease 

materiale per unit,  and expansion of scale of 

•»•   Ä ite «ni ©f 1990»v it wm Mtimtoft that in * faotosy 

•tfMitr ôf » Urn y«r tay, tto prioo of lyailoa textil« 

be 400 yan per vit kilogram and 40 percent of which would 

ly «Ml Of raw «ateríala. 

Ito International cooparisona of pi 

x 

M 
«f 

of staple to' 

la IIP. 

O.S., 

Cotto»       Wool       Rayon       Vynllon 

Japan Î5Î 800 114 m 
f.l. îfi •w 141 - 

f.l. 220 IM »| - 

i)   ttdtt    Ita ptr   kilograa. 
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as the abort table shows, vynilon textil« industry vas getting 

oat of th« stags of infant industry though unit prios was higher 

than those of cotton and rayon la 1958.    It «ay te surprising 

that this industry has developed so auch de«pite the fact that nobody  could 

tall at th« initial stags of this projset 

profitability could bs expected. 

Generally speaking, a project it evaluated fro« the • 

point of its commercial profitability M long a« the. project 

to privato sector.    In so»e cases, however a project ia evaluated 

from other stand points than commercial profitability even if it 

is a private industrial project.    Ik our belief, the project of 

vynilon production «at a raro example of industrial projects la 

Japan which has been promoted from the •lav point of efficient 

utilization of indigenously endowed natural ani lusas 

|. Uvi to less-developed oountries 

of vynilon tastila induetry. 

Tyniloa textile industry in Japan has 

difficulties by making ut« of relative 

its in Japan, ani at the tame tin 

aid ani other measures must not te overlooked 

remarkable derelopaent of the indue try. 

iavaiepai, ovtrcoaina: 

advantage of factor 

in evaluating the 

of vynilon textile industry vili give valuable 

itions to less-developed countriee because Japan immediate] 

after the war was similar to those countriee in the tana« that 

-4i- 



all« needed large amount of foreign adi to develop ter economy. 

Here,  a brief explanation will be given on various mmtmrm taken 

ty th» Jap»««« gorotnMmt in o»tae to bring up th« n«v industogr» 

As explained in the second section of this paper, th» 

Resources Council recommended ia 1949 to take special measures 

to teint mp aynttetLo   fibre iadnaUy in vbieh vynilen Usui« mm 

included.    Basing upon this recommendation,  the government 

iMBinattd ayntlMtie fibr»  as th» important eoaaeditj in üuten 1950 

and gave * special treatment by which companies were exempted fro« 

taxation for three years at their initial stage of development. 

In th» same ymx, MtaiBtsy of Vinano» i«eii«i to levy 25 ptcomt 

of custom tax on import of synthetic textiles and at the same MB» 

decided to invest Ü.5.  »la counterpart funds on synthetic   fibr« 

Aa the financial aid from the government, Kurashlki 

Company was given 600 million yen of loan from U.S. aid counter- 

part funi« in 1990» 350 Billion yen in 1951 ftea» Jaatm tev»Ao*MBt 

Bank wMoh ia « semi-government bank, «a« 970 Billion y»n in 19f*. 

It goes without saying that these funds were spent 

construction of two factories at 

àlea« th» mUm measures |§r the government, excutives and 

voxk*» of th» company also have made thai* ««Boat «¿fari to 

establish » new industry.    The remarkable development of th« 

industry and the company ia » result of close cooperation of th» 
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it and the private company.    And we may aay that  tha 

of vyBilea proéttatiOB la sot of tha «oat typical exaaplea  vher* 

it» private fin auccaadad ia effialant tttlliftmtioa ©f foreign aM, 

iloped countMaa of toéay are M «ore immœmW.* 

pialtlons than Jap«) immediately after tie ia* la respect to tha 

generoaiV of Mi froa abroad, «id ha** rolativa adviataija 

ta factor end cuenta.    What an alert 4a leaa-developed aMtht« 

of toáay IN la«k of knowledge and willingness to take r4a*. 

»a praottci of vysllaa textile industry haa b««n 

by many difficulties and riaka which, however» haa baan 

by private initiatives and devices aupportad by pgille leadership 

that 

initiatiraa and 

©f •futió» tnttli 

difficultiaa »nd riaka 

eren la 

public 

ea and J 

try giTee us a valuable 

itale* if there are private • 

$m    Aaseeement of Regional Differences in Locational 

for 

m 

at a given 

of activitiea which 

bo defined M a «at of activitiea 

m tM belonging «a a group feMa-apate*) 

are subject to important producta«, marketing, 

ons.   Therefore, activities of am industrial 

that 



J fit 

diffieoli to to analysa* mt avalaatsji fee« ft «Ufi« point of vlav. 

But, MI an exaaple, we dar« to present an asaeeaaent of the proposed 

projects of industrial coaplexes Including petroleum and iti 

derivatives  (for shorthand,  «teil b« written M petroleum-cheodcal 

Needleaa to say, Japan ia «upplyln« he* demand for petrolau« 

oil with imported cruda oil though vary »mall  fraction of il la 

bain« «at with doaeetically-produced oil.   I» Jap» ii ia -eeuaed 

naturally that any patrolau.-cha.ical coo pi ax vili  be located near 

the aeaahores for the convenience of t rana porta ti on and thai 

in forma ti one on p ropo a ed altee for the project« of ti» coaplex 

are arai labia for Ite in tarée ted.    Then we will make a coapara ti re 

atudy of the locational adrantagee of the proposed aite» m Ite 

baa i a of hypo the ti cal ly atandardixed acale of project,    ali 

HetffWi for the sake of siaplifylng, we will take up «If 

coat items - rent or price of land, water chargea, 

tat«.    M a baeic-indicator-product of là* 

Pia 

It fi rat, la a fiait producing 100,000 tone/year of ethylene 

as our standardized scale of a project.    Froa this assumption 

physical requirements par ton of ethylene ara worked outt   power 

requirement la MP M, «rtav 850«\  labour 0,061 para on, 

land 0.5749«2. 

(a)    Coat of land mm 

tea« of rent paid for the borrowed land or laputed rant 
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fe» th« ovnad land la calculât«! ty tit fannia   ìmlmn 

Hand coat - Araa/ton X prica of land X intaraat art«, 

wbara prica of land ia aattaatad fro« "SeUctad Statlttiet 

attacbad to Ite knulte of Surray of tha Daaignatad Ireaa 

for Indue tirial Itonltfatat"  prapaxai by Economic Planning 

agamy» latenti tate it ttaal *• «tenga »te •£ intona* 

Cf.i parcant) on Ioana by all tenta ttitei to "Japanna 

Economic Statistica" compila* If in) Ink tf Japam, 

(b)    Water charga« 

Thaaa axa obtainad by a»ntipljla*.fkf»l»«Uj 

•oluma par ton of product by unit prica for diffarant 

AniiciJ»*"* »»ite 

(•) 

tad If monthly 

capital, la tha 

"Taax-book of 

(4) 
©© Barvice-í»r*.aB oi* different 

for «ach of indu« trial 

for chamical industry 

It ahould ba und ars to od «1th too raaanratt on    thai tha 

figurad out ara «ubjaot to nay aaaumption» and rough a» 
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Wmmîom thty i« mi 

lu*lon.. 

lf> auggaat any rsaliati« 

**nj*»t«á Wkttmmmm in Ite Ce««« «f 3.1 «otad 

Locati ort:1   Rie tors of Production 

Par Ton of Etljlana CA 

Placaa 

nr# 
Sandal. 

Higaahi - aurug* 

Higaahi-Mikava 

Tokuahla* 

Povtr WaUr Und Labour Total 
oifr«iw 
encaa 

4,553 3,400 142 3é2 
«»457 1,457 

5,057 î.fîS 31 3*4 7.145 fi 

5,05? t,f13 41 m 7»M| 100 

3.§Sf l,f?3 41 «4 7»Üf 0 

4.3Ì3 t,m if 301 7.m 104 

4,111 3,4» 10T 511 ••©13 1,000 

4,313 5.400 IS »1 0,Uf laOOt 

4»IfS 1,4» fi »S 0.101 1,135 

4»lfl 4,475 If 1» i.2# 2,181 

5,4« 3,4» 241 40i f»4» 2.35J 

4,f3§ t,t» If til ••233 i,i6a 

5.4ÌS 3,4» fi 504 f,**5 0.13Í 

4,050 5f400 SI 3» 0,7* l,Hf 
3,413 3,400 m 377 f.50T 0,040 

1,423 5*400 m 426 ft» 2,245 

4.754 l.f1f iî fit 8,110 1,045 

ê*m 0,0» 60 J» 0,14* M» 
4#m 9.JÛO 64 Itî 0,54F 1.400 
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