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DE}iA};D A}IALYSIS

TTIF ELAST'ICITY OF }IS,TUIiEL NUSBI}i Ctr};3i;1,1PTION.

I J';TqODLICTTO}J

$iany Ee*nonnlsts have stressed the correLatlire ofrubber oCIn$umptlon to the devqloFsent of the ooabustlon en*T1neof the automoblle indusiry. The graph* provlceJ *i,,oo innf'ite
c$nsumptlon of rubber only "negan to rtse- sharnly when the,lnternal oorubtre t lon e,nsi.np !*a s cd eveJ-one it . Consunrot 1on hasalways depended nalnly r:n the ar:tonoblle lntlrlslyy- naiural
rubber be lng used for i'raklng tyres. otn*r appllcatl_ons
th:-ough lrnportant ha're so far been lnsufflcfent to affect tha
sc,nsunpt lon not lcea bly.
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Fron the above graprrs: w€ ca* show that there ls anotlceable correratron t,etr+een.tt,i iorro output of rubber andtatal rnotar veshlcles 1n servlce, Th* shape of the CIurvespotrayed on both graph.s resenbre one ano!!.o, for lnstance,there is a sllght dtp between fi:O-en* Lg3S shown ln both0Llrvg s .

Rubber' ls es+entla)_Ly t,seil as a n.l.npq_ component 1nflnaI goods. It ls thus a uertveri de*and, ,Ihe demand ourrre1s rather lnelastlc sJ.ace the v*l!.,re of rubb*r Lnout to thetotal va-'l-ue of the *rtlelc prodrrced r{ould n* *o-'rmall that theprlce of naturel rubtrer nay be lncreased .pp"-elably rarlthoutaauslng any slEnlftcant chanaes la the cost of the artLoie
concerned.

Aeeording to pa.ragraph flve of the i,ir;=i61u HlsslonRenort . i r .ttthe lnelastJcliy of der:rand for nanufaoturers
arJ-ees prlnclpally fron the fact that the motor lnrlustpy playsa large part ln the absorptlon of rubber and the prloe 6r-a 6ar
depends YelSr llttle on the prlce of raw rubber foi 1ts tyres.tr
REDUCTTOI{ Oq I }; Frglrsql CI.t Y

1'he devel-opment of synthetlc rubber (polynerlo
elastomers) over th; past two decades has proirilfy redueeci the
i...:' lnelastlclty of, the dem"lnd sohedule for natural rubber,
rhat ls, lt has lncreased the eLastlclty of substLtution
between natural and synthetlc.

ft ls ffkelyllre elastlclty of substltutton wL1l v€r:r
soon beeome almost Lnflnlte ln vlew of the reeent dsvelopsents
of the stereo-regular polymers, whloh are almost pe:'fect
substltutes for natural rubber. For 1r:stance, .: synthttic
cls, polylsopene is vlrtr:ally ldent1cal- + t both ohemlcally
and etrueturally to natural rubber. Futi"'erilors, lts
technloal propertles aoproxlnate to those of the natural r'ubber
oroilust; whloh ts aohleved by the lncorporatlon r:f oertaln noa-
rubber substanoes whlch oorreepond wtth those ocourLng naturally
1n tree rubber.

It le noteworthy that r*e should look lnto the relailon*
shlp of st:oh oonretltlon.
qlffi BEI4TTO-}ISHrP gF s if .

It le generally acoeoted that there 1s a usage zone
vrhere natural-oiltbe" ls su_uerlor to synthetlc ln o-uallty anti
i{111 be used-trrespect:.ve bf tne relatl-ve prlces of ihe iwo
produots, and-tfrerb ls also a zqna where syntt'.etle rubber ls
*uper*lor rt qn*iitt" Bef,ween these t'wo zones le a zone whera
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relatlve nrlce rleterrnlnes nhlch
ThJ.s :'eIatlonstrlp ls exr:lalned

Pa.o of
rto"*,rra't

G,\.trbrf.

of the trvo vrould be u$€il.
by the dlasram provlded belovr.

Zo*a
ft

&*a'd {".
r{c+r*ra.f Puff*r"

Ft3'rre 6[' fr"Tr:r-X:^.,'ff;*'t**t, *u".

Fiom the dlagram, zorle B shows the zs?Le of rnlnlmun
natural rubberconsun€al beoause of 1is technleal su-oerlorlty. -
Zone A demarcates the uraxktum of natural rubb€r demanCled at ,')

any-poini of t1ne. If natural rubber took up th€ ccmalete -

*o*r,itltlve requlr€nents. zOne c Sliol.rs the ar€a of conpetltlon
between syntheilo and natural. The ilernand curve DD tends towarcs
X-nflntte inelaetlolty as the prlce of n:bber falls beeause

the elastrol[v-oi- ru'irrtl-tutlon bet*reen nat';ra1 anil synthetle
tend to,".rards z€r.s as the pr"lOe of natural falLs' Thle ls due

to the technlcal superlorlty of synthetla'

Sectlons Po Pl of DD 1s nore elasti"e ihan ihe
sectlons above Po or below PL" PoPl deplcts the aree of
eCI:npetltlon between tvro oommoilltles. Above PO an lncresse Ln

orlce rnrlll "oi 
result 1n an,appr€c1able decrease ln ::"'-- ::

quantlty clenanded, besause buyers nay be lnflueneecl by

teehnLcal llnltatlons and other sp€c1f1oatlons'

It 1s reasonable to note that for ieehnl'cal re?sons

the relatlve-orgtdi;t ;i ccnsuantlon vrlthln the srrov't-ru:]. o'ey

.notdetermlneltwleetosr,rj.tehtosynthetlc.Thlsnayaot
be that a:xy undue chanqeF-aay enta1l very large costs to
ccnvert or -;;il; u"i,"trie*Diants to rn'ore adaptanle rian'is"

Inttreflrstcase'-Ghanr-esfromoncproouctto
anr:tber are not costlesg- 'There ?!e hantl'l1:l'flr storage anc

lahanr d lff loul"ttres ' Ci:angtu ln the nanufacturin6 proc€tis



qlay lnvol.ve a tenporary halt tn prorlr_rstton and the substl"tutlon
of one product for the other^ nay lnvolve qual"lty ohang*s ln
the flna1 produet vthlch oouid necessltate extensi.ve testlr:61
before the proOuct ccul-d be i:rarketed. The rnanufaoturero wll1
therefore, want to feel ccnfkiel"t that ti,e prlee cilfferentlal
between natural- and *ynthetlc ru.Lrber wlll be sialntaln.ed fo:.
a suffletently lons'ttrme to mrlrF than outwetsh the costs of
converslon. In vtevr of the last lnntahillty of the _rrlee of
natur:sl rutrber sueh a**ft'iFr.re rnay not be eeslly attaJ"ned.
Seconclly, the maJor Unltecl States rqa:rufacturersr noll then-
selvss, own synthettc factonles and lt s€euls orohai:le that
the rilfferentlai betiteen the p'rlces of natural and syntheilc
rubber vrould have to be ecnslderable to lnduce then toconvert
baok from thel-r ow:1 -rrroduct to natur'al rubber.

To a slm1J-ar €xt€nt, to preserYe the prodr,let nane
of cor:nodltles producers rnay be relttctant to swltch over
cgnsuulptlon ln tlrnes of rlslng p.rlees. lt ls because sofre
goods nay rec.ulre Speci.flc superlor technlea} qualltLes of
natural rubber that ai swltches to syrrthetlo rnay not do'
Thls may be exer:r5l11fled by tyre nroduetlon for large vehlc1ee
1lt"e truoks whloh requlre very speclflo technlcal qualli;les
found 1n sone rlatural rubber.

Other reasons 1lke retalnlng oollsumer ccnfldence ln
the product durlng hlgh rirlees aay entaLl slnllar reiuctanee
to chartse.

F{owever, a reverse sltuatlon ocsurs bel"ow Pf iiere
t'ne denand for nitural rubber le less elastlc beoause of the
tectrnteal superlorlty of synthetlc ?tod that heavy cests may

result 1f "o""rrston"of 
plints to adapt other ialr materlals

were adopted lnsteacl of the orlglnal u$ap{e'

slirFT FACTOW g)B liqtaA! BUBBEB

Feotore whloh shlft the demand funotl0n for natural
rubber nay be or:.iIlned as due to:-

il oYclloel ohsnges !n desancl'
2l tbchnolog16a1 chansea',
3, oft"ttg* * in oon surjier buy lng po 11o 1e s '
4iware',anaotherl'rrcldentalceuses.
5i Governraent po1loles 1n eonsunnlng eountrlee "

et Energ'enne of stno-Sovlet 81oc'

I OYCLIC;II* CIIA$-GES .Ill DEI'iAhiD

Thlsoontrogeslalasl'eoto|degrandoharrgeslras.been
debated on by very prootittEnt ilcononlsts. For tnstanee'

accordtnq tit.lon,,'-{;-;ei;;, ln hls. artlole frFlrst stalrll"l'zatiqv;

Eynpostun,, iVLLnr Xj., l;-;ltietau that ma.lor cvclloal aharges

ln f1nal deuind are imtttel-y to acctlr but R' i'iurkses ln the

enllr':sup of Adle rf s "oot"tUutton 
ccntends otherwlGe'
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The lnposltlon here ls that ohansee 1n denanci nayoocur froa chsni'es ln the qenerer re"ei-of-p"n*prrlty r.ncnnsnrnlns ecnntxles. llere 'accgunt 
1e a5,;a.vl tai<en toi*ardsdlfference$ of econonrl-o advances anrj devel,onmert. It 1streca*se of euoh rtevelopnentaL rllf ferences i?rat we cannot

Just !1sr€fartl econoirlc re'}nl'suns10:rs of smal-L ohanges 1.ndenand 1n advaneed countrlis on lese develoned ones.
It shoulci be notpd - thprra r,

and *q 1* 1. f rcant 
_ *i.***u J" I; " ; - #,:l' Il*l &ojlllu" I :ffi i; i* I ;3;t 

t
have con$lderahle r€nlrrcrrsstr:nn f,n the economv of therelatlvsly less de velcned countrles. i; -;;u "ilr." 

senerallv
understood that emall fec'norile*r have a very qreat, eepenOu"l.on fe*; exnort coltriodltle s anri mayr therefoie'r' have a greater
vulnerabSllty' to chanees ln denand for ttreee oornmodlties by
ruaJor con*uners.

t il RE F Eil ESQEIO- r:. IOC*!{, StAi';;"LE

Tbte oen be 1oca11"y exeurpllf led by i"la3-aya r s pre-
dosrlnant dependence on rubber and tln. Thus any substantlal
chanses to synthetla or lswerlng of natural rubber consumptlon
by the naJor consurnrr econonrlee nay greatry affect the
worklng of our whole econorrlo system. Repurcusslons may tend
tovrerde the breakl:rg dovrn cf our vih.'cle ebonomlc franrewqrk;
grossly affeet our means of pa;gments, therefore, affecttng to
a v€ry great extent the Ealance of Paynents and the Tet,ms of
Trade of our Econony; generate uriemnl-oyment and lonerlng
the standarci of 1lvlng of the general econotry; ollr flsoal
polley and forelgn lavestrnent. Ali these repurcusslons bo11
dom to a sltuatj"on of econornlc depresslon aLnost anountlng
to an econonle dtsposltlon.

tTECHliOL0ilf CAL CILA.I!{IES

In thls dynanle lnternatlcnal eeonomlo system, ne?r
produets are contlnually belng lntroduced lnto the market.
The ereatlon of suoh pi'oducts mean that there ls an lnoreased
ai:sorptlon of sone raw naterlal. Therefore, 1rr cas€s of
lnnovatlons whlch reqlrlres substantlal quantltles of rubberln
its productlon such tec?unologlcal oi:anges may hage a consldereble
effect o11 the cgnsunrptton of rubber. The frrtbre relatlonshlo
may aesn a blgren oonrltmptlon of natural rubber ieadlng to a

sfiinfflaant sirfft of the demand curve tc the r1ght"

A look lnto tlte hlstorloal settlng of rubber
oo 1susptlog wtll rrrove sy nolnt. Fron nor€ narrowed 1nltla1
ps€s oi rgbber as toys and ntnor artlcles 1lke eras€rs and the
1lke, the oonsumptlon have tenc to be 11ttLer 8s conpared to
latel. tnventions 1lke the lntrcductlon of the vehlcle lndustry
lnto the ru?:ber lndustry' The maklnq of !{.1tt..1" a fors of
rtog;s61iJz1nr.r tRventor;; ehange ln the Frorlo"rubber ccnsumptlOn"
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It ls because there are la:,{e br:yers 1n eertalnflelds that an.:/ ehanges ln con.sui*o_Uu)'1n{ wl1l have vsry,qre:t effeets on the whole rubber-lndusiry. rt rnay be notedhere that there are flve of the_ i:r"g,1eet rubber goodsnanufacturevs vrho consumffd nearly tr,;o*thlrds of the totaLr,rorld protlu*tlnn,

Aeoordlng to J.'i'Jlr*cn rn *The $inganore Fubberiiarketn the IJ.s' ri':tru*"1 *un*ie"rr-,;ooJ"t;h;-Fiiesrone, €rrdDu*loa account for the cofls1r;,1ot.t*n of ne,a:ly /+0 aercent ofnntural r:lbbar sold ln the w,:rte " i1I) --

ALtfiough there ale Ro ur:bllahed frrur.s, 1t 1s
est l*ated that the se four nra.loy i"i. g. rubber comrranlespurchase acout 65 tc 70 percent of thq natural rubber enterln-o.tl:e urS. anrl taklng lnto aooount thelr overseaaeuUsiddti;;-
and afflLtat€d co;.lpanles, about ll0 irercent of all naturalrribber sold ln the worlc. The lmpact on the narket of thesefour maJor goRsuaers ls, the:'efore, of great slgnlfloanc€.

Thelr demand of rubber has been largely deter-
uLned by thelr eetlmated faotory requlrements, although
nrlee conslderatlons may vary wlthln L0 percent of thelr
buylng poIloy.

ldhen d enand Lnereases rnanufaeturers .for exanpl-e,
hold more stooks and add to the demand pressure ln bldbftg up
the nrloe. Conversely, lt can be plotrrred that when dearand
ls glqekenlng stock holdlnq' beoomes a Eourc€ of loss and
therefore, a general relt,tetanee to hold stocks to the already
exlstent deo11nlrg denand may push prloeg further dorm.
These may be outllned ad forces arlslng from psycholoei.cal
sltuatlons.

trl'rdARS Ai{D OT{ER I}'ICID$NTAL CAUSES.

Thls can be referreit to as nnon-econorele causatLonn.
For example, durfug the Korean t{ar, rubber prlces shot up to
well ov€r $2.00 per lb.. A naln contrlbutlng faotor was the
Unlted States purohss€$ for strateglo stockplllns on aecount
of the Korean lriar. Ineressecl demsnd cqrile from i.nmedlate
needs of arinament productlon and the Unlted States strategl.c
stockptl€ bulld-up.

The axlstenoe ltsei-f of the stockplle has fron
tfune to tlne a dlsturblng lnfluence on the marketn

Page L3 { 1958 ).(rr) J. Wlleon Op. olt.

r29-



Eun:ours of ahanges 1n rotatlcn ao11ny end even of release_sof I'itbber frarn flr* sto*kc1Ie, ha*/e a clenresslne o;1sot
tartlcularLy :t a tlme when iire narket fs weaX u"O una.ertaln.

Fluetuatlons ln drrnanrr affy a].so ar"lse fronalternatlng lntenslflcatlon and relaxatlon of tenslon ln ihe
cold w,?r "

rE'i &i@gljl-Gpi''.En i; i"rE i{T Fqt

Aimosphere of uncerta 1.:ity and chansln,.q po1lt1oa1
nol1*lcs conilernln+ the l"ntenslty of stookplle and Cefensl$e
an* artFessl,'re op€Tailons may cresie unrl':e fluctuatlons 1n
de:*and. Thls fae*or r:rey seelr mo.re Bsycholoal*al, and rel1es
solely on thenwhlius and fincles "of po1lttrca1 asnlrants"

,\<r\nh^-rrnn Alf, m!rnb/i-r'.4.r :ari!i,_ U l_ * iI: nT i'r\ 4nr?'?. ram nT n d)Ir \J-J\JVIr:I I.i|Uv

The e:n€rsence of thle norqerful nrrv br;1rer ev'rr* seLler
adds to the uneert:l1nty 1n the rubber narl<et. Fr:ssla and
Clrlna ln the late r50ts beeame heavy buik buyers ln the
rubber lndustny and revlved the mavket frotr: lts pe rlod of
rnlln renesslon, By m1d-l-9.59, the prlee of rubber ltad rLsen
to about :11.00 per Ib..

AI1 these factors shlft tire deruand funetlon for
natural rubber. A more praetleal- vlewnclnt le cxenpllfled
by the follorvlng paragraphs wh1{th po*?ey the expandlng need
fir rubber, Lts geopraphlcal dlstrlbutlcn of usa"3e and the
rlecade riorrbling of consun$tlon'

Predlstlons of rubber consLrn-Dtlon are usual"1-v-
l-1$J.ted to short teym estl:nates naCe to sutde the tndustry ln
p-r-arrrlng nrod uctlon sched ule s.

Ttre plar:nlrrg of produotlon sehedules enn be based
on an:nua} estl$rates oi e eurand; but a long t1"me 1s required
for a na,Jor lncrease ln natural rubber produettron'

Bubber trees are only tappabie at the ag€ of ilve
to 6even yeays to attaln naxLnum ytetrl about 13 yeers after
pi""il;;. p.oio6 cf arguncl 20 yeers Ls needecl tc' a*ortlze
the lnve stneni 

-"-a tr.€ tnlttatlon of prlantatlon lnve strnent

lnvolves a gir.t--"f sU, Bubber produotlon 1n''rolves a supposi'-
tl-on that the j.ndustry w11L etltf be profltable soms 30 years

atf,er'the date of 1ts lnltlatlon'

?EQG&lr.pluQ{L ilISTf, tlFiIEIo}r 9F UQ'IGE

In 1959,
r-rced \4"2 Por eent

rrg shov,rr 1n Table 4-1, the LinLted States
ofrubberconsttnedthror.tqhortttheworld.
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ri totar of 3?.3 percent of the rutrber l{as r:sed ln Europe.0*t of the :1.3 urrcent of total 
",rbi*" consum€,: 

'fn--gu"oi*,
Er:r:lend anrl Franesr s consurnption crf netrtral rlrbber ,#as some(:'t..6 oercent and 6s,1 nereent respectrvely of th€ total ra?rruhber sonsum!]tlon.

Tii,lSLE i+- j"

R.LBBnR Cilll3t:i;F,Ttroi-{ rii 1g5g By ciluii:.iiy Iil PERCENT CF

ESTII.;.,!?ED TOtAL }ICRil} US.qGE.

COIJhIIRY PE CENT COUiJTRY D FF. rnrlrlrila !jrvllYt.
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Lhlt*d
Stetes

tlnl ted
KLngdom

Fbance

Cernany

Hether-
lands

Ba stern
Europe

Other
Europe

q4. ?

7"r

5.'+

5.9

0.8

8.5

6.6

rlustra 1La

Braz1l

Canada

Ind la

Japan

Chlna

1"5

r,4

2.9

L.Z

5.2

4.0

SOiIT+CE: toren G. Polhanus ftgAZ) op. ctt" page 376.

0thers ).*

usafle between that 1n ttre ti.S,
worJ.d €ncourages the hel-lpf that

Tyres, tubes and tyre assessorLes ac,^ounted for
over half ol th; rubber used througlout the world lneludrng
?0.1 peroeat of-a],1 rubber used ln canada and 63.0 peraent
of that used i; th; Unlied States. The usage of rubber for
ot?rer purpose;**g-also hlqh1y imnortant and the Urrl-ted
Stetee alone used over ten tlnee aE mttch lpirberr 1r.r" non-tyro
oroduots 1n 1959 as was used throughout the wol'ld for all
Burpcses Xn 1900.

T?re dlsPertty In
and that tn the rest of tha

-3L*



:lliil:":". sr€nr oppor^tru:ltles for expenslon 1n rhe use of
tr@%

/rnlphellrsr*r'1n 
1g5? fr:,-rnd ihet the rate of lner.asefor n11 0ther c0rjntrJ"es:.e"nc,'s-*ol,*orn*t i,r*nter than th.?t fort*e L,.S,r thp ccrililarii:"*_fi;,,ruJ"loo rh: pe:,i"*<i 1q-,0*1?i5b* 1*'c' 6.4 *f reent *+:ln*:,e n wlt?r' { l.UrCsnt ir:,*rease nlrnua},ry,pherps ber-leved that thls..ui**"*lo*, *or:rd be expe*red tocontrr:ue rcrth €v.n sr*-ten dlrfei*ur**; ;; iir*'ii*",* to cor*e 

"
i{e concludrd th*t riiui.r CIorsr-r::ntio" ririr rrorrti",.,u* to r_ncrease;:";:ii_;l;, *;;*j.il;"i3 

S::i::"1::;rng a r"oii-"r suppry, r+hich
r':111 be s"*it*" erse;,h€-;';'il;'i*"*tu.ft|*11- rats cr- lireresse

,ttE

T'ABLE 4-2

i'JoRLD jt''$'luAj, coij5ur,,:,1'rt,r, ul, ltu,,tsjfi AT TFI,i 
'EAR

rli1'SRT/irJ,S AhD r:'rcnEisE rr+ ar+.,ruai- nergOF COiiSUi,iIrTf ON FOfr, E;rCii nnCann.

YEAR

l_900

'l o'] n

1920

1930

'l qlln

1950

$,oUB.cE: Ioren
Ta ble

52 r 50Q

L00,000 47 ,sQC

197,50o

1r150, Coo

O. Polhanus t\q6Z) on, olt,
XTX.

c0NSui,tlTroi\
( toNG toi,ls )

T'r']C;NASE
LO}JG TONS

DECADE .

DtrQnlr;ltrn. r /:tvpiil

ga.5

r97.5

138. ?

62.3

99 .8

paf€ 3?9,

29? ,5A0

710, ooo

I,t52t5AA | 442,50A

4L2 r 5OO

z r3o2r 5oo

Loren G" Polhanug. op.olt. page J78,

{zz }
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Sl3*t 190Sn thr annu*l oiln$nrlntlon r:f rubber hasrorrghl'v doubled'durtn6 :":i c*eaae, prre.r,tug*' J.ncreasesln isorl'd cclnsllnn'tl"on of rubber at i[" yesr ]_ntervals seemto sHorv slgnlflcar:it lngre*ses rn d*ea*t 
"oo*uutii.orr" rladti:*re been Fr etant nr:tiUt:ng of e*:rei.rr:rfrtlan Jr.rri.ng eaeh.*ecaop t' e consumntl.*n ln f t+50 rr*i;ld"trav,e ;*;;- i,'BAolOiiol.onr" tons. !.he actuaJ. con$ulintl.cin 1n thst :iesr af?,3*tr5o0 }?nf tons srrhstantr*,fii--ero*e,:* ihe cel.euictedce*arie noublJnr of sensurilrtlon. -ft; ltiqtil) ;;;rnnnrLonnf l' {?7s -500 *cns evceeda t}re ealc*iated der:nde d*_rbr_1n6rcr'e ( 2 r 340,00cr t.ne ) for 1?6il l:ut ls only about c,o 

"erEentix*fras€ c:r*3 the sctt.lal cnnsumntl.cn 1n 1g-50.

Any_:rrOJ€e,tlon of rieeafie doubllns Ccns[mntlonrant 1060 r.rourfr qrrtelr'lg l ad t* t*nb.llevar,ry-G;;;";iIu"*,
i:rrtsl,de thr Iegf m nf 

. nosll't11"1t;r. There 1s -ro fn6fca[1on,
i:srt.eserr, th.*t any natr:letLcn "-:clnt 1s b+lnc t'e ehed 1nth* eannrnntlon of rubbcr e:C a sul-rst:ntfat lncreese lnt.lr rBte of eonsur*ptlon ls fc:'ecast by responsliile
nLrt!':orlt1*s, The'so oatrled Paley (:,t+) conmtsslon set
*cn,sumr.:tlon et around fLve nll.llon long tons In 1g?5.
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Polhamus ngeZ)

poLharrus (1962 )

oP. olt,
0F. olt.

pase 379.

page 381.
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