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CO}i}HTITIOI'{ BATIJfiE}{ };ATiTfrAL Ai;J} SYNTHETTC.

I l.TH0rlticrroli

fh* threet of sy:r*he tla ruhher has been e*"hanced
not only hy the lnn:"eesed carraclt:/ of 1ts aroduotlon ihrcugh
the ereetlon of ner,r plants th?olrghcut the t'larld bttt al-sr:
throu$h the lntr*rllrotlon of ster*o-reqular rubbers whlch are
clatmed to be a oonplete replaoe*ent for natural rubber.

He h*v* to accept the fact that lnoreaslng
cornpgtltlon fron eynthetlo rubhel rc"{"11 nean that the prlce
of natural w111 fol1ol,r a dovzrward trend towa:"ds the end of,
the deoa<1e. 'Ihe lndustry nupt, therefor*, bn prepared io
he ln a p*slttou to sell at a artec hlgh-1-y cor1p*tltlve wlth
that of lts eynthetlc counterp?l't.

In the analysts of synthetlo ocElpetttlon of the
dlffLsult prohlens whlch trs enocuniered here ls thai there
ls a broad nrmber of types avallab"l.e ln useu- oottple{ with
the extreoydlnary stlverslty of end uses. As stteh, I have
in rnlnd "sy"nthetlctr ',,rh1eh corrers all these broad typest
Fo that ny treatuent of the synthetlc elastomers wl11 be
i*ry g*nei'ai. lndeed. Howevor, it- can be Judged fron the
natur; of tlre ss;,i1)€tLtlon of iynthetl.o and lts rapld deveL-
opnort to see the relatlve standlng of natural !n tho
worl"cl market 

"

rt ts thus, a meanlngful economlo analysls of 
-

cornpeiltlon betrve en iynthetlo anri naiural ean be macle wlth
refirenee to E whole i'ange of polymprlo elastomers, whL*h
havr hee:r or w1"11 be avallabl"e to the processor or
fabrLnatfrr of rrrrthbertf p:coduets' 

*

FIiC'TOH $U*STITI]TiTIOIiI tsE1ITIEEN $YTI}:{BTIq A'}{D }'ATlIP'€'

Natural rubber eonpetltlon slnoe the encl of the
second ?,[arld r,,Jar has Dro'rldel Economlsts wlth an lnteresttrng
ea6e study of bhe cJ.os€ lnterpl8{.b?tween the technlcal and

eccn6n1o asiects of 1actor su|stitutlon 1n prpductlon' In
any Droiueti.rn nrocF$S, thele are n'pvtsr.18 degrtes to tvl:loh

on€ factor of proauctton r:an be srrbstltuted for anothero'

IntheozFeoffaotor*,t,utltutlonbet,lteens;rnthetlcanci
natural the po**lb11'lttres of technlsal snbsltltrrtlcrn hsve

undereone f1,ieamental changes as n€w eynihetlcs harr6 enrerqed

on the .*oene. Tlne er"sil*iii of substitutlon 1s e"':cluslvely
a technlaal*inestiot1-"*ioii"i to !h* partlcrrlar characier of
.!:he n.rrofrrintlvg lirne ass "nd XIS ti::1que techn*iOr"y' . 
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of subsltltutlon betrveen natur:i1 anri synthetlc oan be
traated undev three pa,ss1hl.e eltuatlcnn.

'sfhere syrnthetlo r ubber enJoys e teahnloaL
sunerlorlty and '{;here ls no oonpetttlon fron
natriral rr:trber.

?, :dhere natr:r*l rubbey enjoys a technlcal-
sulre r lor 1ty and there ls no ocripe t 1t lon fros
synthetle rubher.

3. r'fhere th*re ls soile derr*e of comretltlon
between natural" anrl s:/nthet1o.

In thls caser wr are nCIre oonoerne4 wlth sltuatlon
I where the ultlmate oholce hetween s]'nthetlc and natural
has evolved around prloe and *cst {ionslderatlons"

Ficu:e 5-1 nrovldes sn lllustrat1on of the nature
of the three sttuatlnns betvieen synthetlo and na?,ura].*
iFar a detallr:* ex:rJ.anatlon of tire dlaqract, refer to Chnptel
ISl und€r th* subhearii-nr' "Tlhe Relatlonshlp of Syntheulc and
l{a t ura 1o } p 2.oxc c
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Zo tU* relatlve1Y no oomDqtltton

ar€as due to lridlv1dual technlcal superlorlty.

Zclrte C shows the sltuatlon where comp€t1t1on between
synthetlo and natrrral 1s rnost lntense. Here, 1f-tha aost of
natural l"rere lotler than the eost of synthe!}c, relatlrre to the
value of the flnal product then nstural w111 be selected.
T'hle 1s due tc rhe narginal valuatlon of a pro<iuci io lts coet.

Recent s.ynthetlo developments lndlcate that Zone nt
nhere natrrrai-i.*e s teohni.cal- suDerlor'lty oYer syntiretlc lnay

be ellrqt.rrutrA so that there may be en tnorease ln Zone C wl-''ere

cor:netltlon oet'.o"ett synthetlo ind nstural ls lniense the
elastlcLty of suhstlti:tlon between naiursl anc s)"nthet1o vt1II
sh.r:rtly UeOome al-nost lnftrlt€. thls Ls to say thet synthetlo
wliltrnva;:1nblyhqeoneFnailmo6tnerfect*lbstltr'rtefolnatural
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ln all- lts ue*s*

Therefore, the Qlrentlon of ccrilnaratl1:e *osts and
nonpal'atlve "advent;.i?ff*s betwe en the *:wo .rraI..,he I1kely to be
nor€ declslve 1n future r.r$€s of i' ,:, na*r-r.r'a]_ or syirtLetro; .

t1'r;irr,Pr*L CI,,.SSI FId.'r'rUll OF S.!,i.TH i-l t'l rlSg 'i,ri a. - - r ' ,.---r-:;.-=.i;+:'.'-*;ii""

Ttrer t*rn Itsynthe 't1* rubb*rn ls of ecnr*F, a
ml*qnoasr. -ls corrn;c'nly us€* the te::m cCIrif;rs flve ma jor and
man} nlnOf ;.:o"l*f.mf rs and *<)-po11,'i:,ef $, eeeh e el lserete
elastome r ln ltre 1f . lllhry lrelude, therefore, co_nolynrerlsed
br:tnC lene and tt3'r *ne { SBR rrrbher ) f"siy lso - r;ut3r j" en r ( eutyt
Rubher) gclychJ-oroTir€rr€ (Ncoqrene )r CICI-polymerlsed butadiene
snd a*rylon1 *r t 1e ( iiyear , Chenrl,Errm nr Per birnan ) and
po-ll-yerrlfS-de6 tThtoknl). Reoentiy the syntheslzlnr of stereo-
reqttlar c1s*noly1sor:rrre and *ts-hutadtene on a ccmnrere j"aL
$osl-e h*s added two al$:rlflcant new polymers to the llst of
sy*thet1* ruhbersn i"ianli more of sr,r*h ete:reo-spenlflo
polyners ls llke1y to rqake 1ts Eppearance ln the near future.
The t€rrn syntheiLon thereforee cov6r all the6e polyuers as
Hell ae other less trqportantr ones 1n the s€nse of quantltatlvo
u6age. $uch 1s the ranrre o{aW}toabl.11ty of frsyntttetioen
when we coaT)af€ lt wlth natural.rubber.

A knowleilse of the teohnlcal nronertles Ls essentlal
as synthetlo comjletltlon ls based on Lt.s iechni.cal suLtab111i-v
rshen co$pap€d to naiural. Tne extent af lts qualltles orrer
and above that of lts oounterpart w111 determlne the extent of
lts usase 1n lndttstrles,

l5qgslc{I, .FI TLcs"

|ftre neoprene synthetla noL.yners poss€cs Euprrlor
resletsnce to heato o11, nost ohlorinatetl hydrooarbon and a
l-arse numtrer of ohenloals. Theee qual1tles have enabied
thelr wtrCe usage ln neChanloel" producte such as hos€gr
conveyor belts and autonotlve narts, lndtistrlal gloves a*d
Bo oa'; where reslstance to oertaln igents are deslred. other
qtral ltLes whlch further extend thelr usage ls Ln thelr abrlllty
to wtthstand sge and flane resultlng 1n thelr wldespread us€
11 saf€ty aprons, bnnde d flhres or t"oam produ.cta tvhere 10ng
Yresr le souqht,

Butyl rubber ls hlghLy lnpermeabie to nost gase$
and nor€ effeettve as an alr retal.ri.er tharr natural rubber. Cln

such a bssls of technlcal sultablllpy, Futyl rubber hae
repfu4Ly fepLaeed natural rubber 1n i{ner tr-rbe manufactltr'lng
and wlth Lhe advent of tubel-ess tyres, lt h?s heerl used eE an
n J.r' s*aLgnt for tttero. Its other qualitles lrrelurle Bupenlci'
*san€ snri weetherlng charactertstles and does not harden or
crack v;hen exposed [o heat and ogygen. It has been a wlde-
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spread replacenent for natural" rullbsr rrl:ere sr.r.ch tleterlo*r*t1ng faetors are ivl.rlespread *

The general Flnrnose buti.rd 1*n*-:s*)/t,ene *o-polyrjl*rs
ha s superlcr abraslon resi*t*n*F , wh j.*h 1* *lrmlf j.eantiy
better than that of natrrral rrrbhc:. tha? alnost all-1 ar:tal,robLle
tyr,e.n;' .nrnt.lf:etrrt:*rl tCds:;: g$e 'r s.r'nthe.f lc', treilds rnade frr:n
butatl ter-re styr ene ruh5,t r .

?Efiij,ll.cAt, "$l triit;_nJiji: sl. j.iJ:,i;roo!

The othE:' slda cf th* te*linleaL q.,rln *an tre referred
he re . l'iAttrra I rubb*r l'r.es a lmj-qr-rr si.'pf tlor 1.11. ov*r a:,iy
{.CIi.lr,}?l'Q 1*.1ly p:'oduc*ri s-rnth*i:1e F*} yrnor+, yrh*rg hl.r;il :'e Ltance
:rn'i lotr hyste rsti* e r:g:1!t1n.q are nie*F-,rs:f ry* I:1 *Frorl_ane and
h43t:';' truak tyros, nlinf ?t:.rs mq+hrnt*aI gl**s sn:,] nrrrt* of
ordlnary car t;'les, r:here lt 1s rJesl-r*bl.e ic hsve an elastcr.r
eapahle of hlqh *nf ll;rry ?a€'r"r*rr1b1.l" l!.i.v *, l-ra s *xtrns !v* !lGai"e
cf n+tr;ra1. The f**t thnt Rr:tr:r. l- rr.lhhr,;' 1x ehnraete:'1spd
b-r .$ter€o-rea;-tlarlt;r lrr 1ts no.1-;;rli*r t:ha1n ar.r1 tl.::rt nilRf of
the synthetlc polyrnerlsatlon nror:as,se$ *otri{ hereto fore
duplleate, had led to n*tr1r41 rrlhber beJn,t slrlrqrl*r. over al-l
synthetla elastcners tn the nagt. ft1 nth,'rtrorC:" tire
.slrbstltutlon r:f a:i:: s;;:t!:et1c ela.q1:onel fcr natural rr.:ibol let
the above nent lnned f 1e1d wac tecirnJ-ca lIy nof f ea s1ll.e . SJ-nne
the tyre lnriustrg st111 rernal.ns ( tlror:qh to a nu.ch 1*sser 'de,qre ethan befcre) the most J.npOttani sln,qle sc'lrce ror the drtr$trd of
rubber, tire de::rand for natural based. cln taehnlcal qLlalltles
rather than comparatlve costs ha*q i:een extremrL"v la:se.

I:: One la tex Frroduot f Leld , tfi irlra 1 r uirbe r e:r.loy s a
slgnlf l*ant teehnlea1 ndvantase over qynthetlc. The lnr"gest
and nost ranldly expandlnq uses for elastomers slnee i'iorl"d
!'''iar fI have b**n 1n the fle1d of latexe$, used n':L:rly for :-can
produets. TJntl"l- qulte reeently, lt w?r! not '!;eol'i:ilca1ly feesl-
bla for lerge araor.urts of s.lnthetla latex to he utll.tze,,l lnto
foam, because the co1lnLd eheralstry d1d not uermtt s.yntheilo
latexes to be made rtitfu hlqher rubbel' sol-ids c6nten*. f t
meant to salr ihat lt rias *xtrernely dlfflci-tlt to g€t a rel-at
t1ve1]'h1gh j:€Tcpntage of ihe tlny ruirber nartlcles suspe::ded
ln s ro}utlon rvlthcut malilng lt a pLrtt.y Lllre mate r1aI, i'iore-
ovey, J.t '.{as not on]-;r citff leult but eost}";r to undertal{*, Th:tr
had ied tc an slincst connlete denend€nc€ on natlrral rtllrtrerI
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l.ntex uth€re or{ilrary foaq vr.rhher nroducts i'i6re ooncerned.

I{ovtevrr, rec€nt tee}rnlcsJ- de*reloTrnentsr 1n s.ynths tlq
h*ve eJ.so lpcl to ne*-: area* of Fos$1bie t"r".rhrrrea1 suhstltr_ttlon
1n the flelri of latex foam, fhls ad.J*no? i!.nvnlves an artdltlve
tn si'nthetlc latex to riake lt free flal'rin,q and essy foarnlng.

AilV;1.t'iCEi{Et'l? 0F S}3i?ii}filCS .
.' - FoJ-yilr*r-cn"{r:t1sts"afttr n.?ny yFars of t+o:k= ha're

f lna11y c i-s*n-*red th* r:{ans of **nJ:ro11ln{i the rerular lty
of $lonofcey r:cs1*lcnlng ln spri?"letie T:o]:::uel +h*r1"ns. ThlS
arivr::rc€nent mi.?s'f be vJ,el*ed w1ih €xtr€me n?1orlt:f and
J"nrortan*e be*au*e synth*t1* pclyners can n$lv cr:npete wtth
Ylatr;ys] ln th* f1*1<1 af *pp]-i*a-3i"i.3 ty. By er:ntrol-llns the
slir+1f1* pcsitlon r:f Tronomer r:oleeules ln the po)-yiner ohalnn
*lereo-requlars ( ttre new lnplc-lenent ) irol-ri nroultsr of
de*troylng the berrler of teclintca"l" srlDFrlorlty he ld by
r.atLr-ral rubbrY.

Thls a€3ns ic s*y that the ster"eo-r'egular noiynfr$
arf nresentlnq a :?a1,r eh.al)-enge to the natttral r'u-bbryr lndusiry
and *nat the typlcal dlvtslon of zanal- conpetl-tlveness F:ay

be el-tnlnated icr",nletel;r a,$ synthetle take the fl"eld of
€qual corilrei 1t lvene ss ln the ela sto'aer Lnd ustr;u vilth ns turai.
Cis 1r4, pol.ylsoprrnes for exanple, 1F 1^- gffeci an ainosi
dlrec* eherrtbal du5r11catlon cf natural ritbber vrll;h slmllar
reBlllenoe end Low hysieretlo -Dropertles. Cls Ir l!r
Butad lene, another stereo*regular l,q beeoml.ng oonm€rc1.e1Lsed.
other stereo-reglrlars are boilnrl to follow 1n gilldk' successj-on
arrd lt w111 ire foreseeable t?rat these rns} cOnnete lntenr:e-ly
wlth nattrTal Ln a few yeers from nolro There ls no dottbt that
the questlon now 1s one of speed and dearee rather than on€

of tl 1r eot 1on.

0n the basls af reeent develnr:nents J.n the ftrl-d
of pe1-ymei" chcml-RtrY vrhLch we have outllnedt -lt l"s obvtDus
t?rat tltp ootllrletltton v;lth. natural rubber at the t+re'ltnir-a1

l*ve L 1s nct es llnrune as 1t onee ?Iaso Pol"yrners that can

be commerclalLy slrniheslZerl aYe nowr-or shartlY -'"*111 !tr-.,
teeirnleally *uf*titrrtai:-l.e for naturil rri?:her 1n pl:actleally
ali of lts rrr€s€l1t uses. Futhermore synthetl:Y are *stabllehlng
srr€41aJ lsed feChnLeal marUets of th.e1r ot'm r'rhJ.olr l's h1gh13'

l:rrnun* to natunal rubber CoBpeiltlcn. The fact th'at
synl:etlcs are gradt:af iy expindlng lnto narkets r'here 'atural
rul:be:: ear::r.ot or:apete oi s ieehnfeaf leve1 j's a slgnl-flcant
,j*o'ionrsent wl-thln tlre ladustry ltseLf '
pHJ 

QiJ llo i.l s rt-ELF,3i.i'l{s

Teoh:rlea1 ,qubstltutnblllty ts cnly or.t€ sLde of the
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nl"otur€. Eonnolnlc rronstd*ratl onc toeether wlth tenhnl-eal
sr-:bstl"tuteblllty r;rsSr be the orlJ:erla for the usasa of elther
natrtra 1 or sj'nthe t Le .

T?re one lrr:medlate assumptlon ls that stereo-
regulars and natural rubbtr w111 be solo 1n a free m,lrket
€cono:rly. PrJ"f 's rvhinh *on,$Llaers arr w5"111n9 to pay '*;111 be
roufhly ec.unlr llr:s 6v rntntts dl.fi'eventlsls ln transcort and
irandllng eosts, Synt'he t1e prt*es a?s relatlvely stable but
nntu:"al ri:hher yr:lees rng:rr nErt he Fil" The bnsls of
connarJ.son nnlf q!r,re .tynth*ti* an arieittl arivanta,le 1n that
ennslrnprs nay he as r;led of p:lce ri51d1ty sc that the -trloe
ot- the 1r rrltlmate manufar:trrre d nroe]uai aay he rnore or l.ees
stah1ll-zpri,cth+r faninrn taken tcr he cCInstant, I=lor€oYer as
the **ni:lnntton of hoth synthetlc a.nd natural have lni:r'e'sseil
th* pxlqtent sunpl-y to the glven demand, the effect vroulti be
to keeF prlces at a l-or.rs:' Jevel- than r'roui.rJ 'ne the case 1f the
supply were tO |r* obtalnerl from one sgurce al-on4.

If *a::ket fore*s, v{111 t*nd tc brln,q natr"tral and
s;mthetlo ru'bber pri*es togeth-er, the ehlef rleterillnant ln
ttre long run may ire trased on thp eomparatlve cost strueture of
ihe two lnrtustr le s.

cqs$, qo i{ sI-pERAqIp i'l s

Long term pretlletlcns, lt cust he admltted ' aTe

extremely danirrous io ma]re e.rnFo!a}ly ln lndt:strles where
teeirnolqilf anO the nroduetlve process ape :'apj-d1v ehan,sl-ng'
Ilevertb'elbss lt ls bosslble to lsolate 6om€ af the nost
i&nylortant eeonomle charaeterlsttes of the natural and

s:rnthetto lnriustrles r,rhleh annear oertaln to el?rape future
d eveLo?ments.

The slnq1e most lmportanl: rllfferenoe 1n factor
lnputs oharaoter:,-st1c of the synthetlo polyrner lndusir;r as

a whole, ls the hl.gh caplta)- equlpment lnput anc relatlvely
iow laho':r J-nnut p4r r:n1t Qf productlon' The factor
proportlons-orry rrylt?r th* dlf3'erent polymers, 'cut 1t ls
unltkely that *ie, the nost J.at,o'.rr Lntenslve of the syrrthet'los
lnvolves a labour cost lnput of 6-r prroeni of total costs,
wlrLl"e capltaL lnputs proUinly soco,.rnis for ha-1-f of the total
faotor costs rn Lntegrated piants i.rhLoh man*facture the basla
monorn€rs "*-**jr 

a.s tle polyrnens. rniergraterl prants 1rI'
most of the i;;g. Anerlcin ptants iaire baslo raw rrtaherlals
sueh as naiural Sas or oruOe o11 fraettons and earry thc
nronr:*tlcn nroc€ss fi-rst thrnush th"e tnt'rn&'llete nononer

;;;*;'' [u"i";1;;;, :n 
"onlrtylene 

) 
"rrefore rnantlfaetrrrlnq the

noJ yner lt*e1r.
one m*'hn ye.qr of latror:r ln the na:rrral rrlhtrer

lrrd,re?1,,' nrlOfrr:i.,",- f',tt:':lti: i'11."1-t!: :1i i'flO tnntr nf aatut:a1- flthbef '
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1rh€reas a rnan-year of labour ln the *ynth*bln inrlrrstr,r- 1s
reiated to 500-1000 tons of outnrrt, (anrr the outnrrt pir
rltan yenr 1n synthetlcs ls *onstnntly frc"ilng).

Rarv nete r1a1* 1s an lrnna::tnnt nroductlon oost 1.n
tire synthatlc nol:{ner lndu.stry. 1fi'.p ra;r materlals very, but
tire rnost t;r*ori*nt 1nt*rr'trdlate rnfinonrr$, qneh B*e butadi"n€r
st-:rpr€r t,tttyJ.eno nt:C anet*ne aTp a1i" {rer:Le:.a1}-y cenairie of
h* bn -qvntheslz'd from a l:a qJ.n *na{ r ]r*f:ro1€Fl or natural qas
h3'i:"r:ear-oon. O't','t' thg nast *ev* r*1 year s, the qrot^I1n."' world
sii]"nl.ttses Of eoaJ frnr) *rUge o11s i:a-re leci to a.substanttal
1or.lErl.ng of nrleps fslr thee* prrilr:+f,sr l,rlrr.e ter.rn noct
lrDsu€cts fot' ,qynt?iet1* nr:"lyrnrrie raw naterlals e are now
expe*ted tc rematn stabl"q or :s11 ::a ther than ln*reaEje,

Synthetl* nr*drt*t1orr r€*'.:1res ar fu'rt"nsre .u'!tlizatJ.on
of h*avy eanltal ove:"l-':eadsr but 1t 1s halenced b3r the su?:stan-
tlal enonomles cf *eale lr.vol.'red ln the proiilctlon of the
synth*tlc polyrers. 'lhe efflelent produ*tlon +f syntbetle
n+lyners, tt ngst be rtra1Lsttl r I"ql.rlr"es latge Gaale plant
lnstal-latJons anc a ht,ih u.t111zstloa of caneelty, PLa:rts
prodr:clng sryrrilevc: fron 50 3001000 tons per year are
typleal, " It nust be ree1lsen, the r€fo?f;n that the-se €cor.onJ-€s
of seale and 1funlted d"Lv1,s1'b11tty cf product{r.'e t"mlts ln
synthetlc rubbe r produetlon rt'rer.' rlse to four lmp)-i,eations,

1. Inoreases ln s.'mthetic pcl3rner eaiTaolt3r can he
atta in*tl at alnost any rnaqltudr, Thls ie Fo because we have
physlcal, AXo€sS CaTlae!.ty rrhcd,h ilienn,s to gay that the aargj-nal
r:n1ts aTe i.nvarlably laroe, slnce ihey lnvclve t:hol-e olants.

2; Cnee the hlstor le eost of establishlng a nlani
has been lncurredr flxed eapltal eosts are so h1gh that :;'^

strong economte re.ssons ev"tst for eontr:1rr.r.t1ng sueh plants
ln oneratlon a'b hl-fh Ieve1 llutput. i^lltir lncreasi.nr eptput
ther efore, the 3unk cost wllL be srread rore eeonomloaliy and
thet lol irarlable eosts per unlt w111 nro'llde a larger
contrltrutlon to the r€cCITe?y r:f the canltalLzed oosts'
('"Ihlle the .sem€ economlc forces apply i'c naltural rubber
operarJ.ons wlth sunk eost, 'ttarlabie eosts 1;r. the latter are
l-Llrely to hr co?1sl-derably higher than 1n lntegrated syniheile
nlants )

3. synttretlo has a erltleal tl-x0e sfl'\r3nfage oogT

naturai rubb.r ln n7ae1.n/., lts r',rodrtet lnto the narket. A

rubber estate t,ake* a mlnlrrum ef 6'f ysar-q to core lnto flro-
*u*t 1on , l:u{ 

-a 
s;'rthe t 1c pla1t nan he cog€ onc15 t 1're wJ th Ln

twc :,ears aft*r ttre decLslon i"s naCe to bui-ldrand

!+. $}r:rt-;?retle *,:onrltietlnn has the advantaqe ln ti"-ai
the plant ein f'ti: strate r:-6811t lneated 1n proxinliy t6 n=ior
,gcurces of 

"*rt 
::",4t*::1.:.1 o nT r'ra loT l:cYlFllnntlnrt grFas, thtls

t, I



de*reasln-g trannport costs glrbstant1al"ly.

Oth,er charaeterJ.sflcn o* the synthetlo poi"ymer
lnrirtstr:{ t:an l:e 1lst.ri but thp orss r,rlvenahpvq afe the 1;;ore
li:rpnrt*nt *f i.'.he fnpLlcqtlcns of the wynthetl.e snpf€nacy
O'Je:" l?f.'i-tr] .

l'jlth tlr ererF.etice for *he f llst tline of a
{}i}ir}i'o?rfr:sJ1oo 7af!tY;: 6f t*nhnl"eA1 nfA:j,:rt Srr}rStltr.ttlOn 5iOSS1-

h1lrt1es, lnstearl af the li-1rnlted FRr1i"*r heretofcrer FoBs1b1e,
*he rol"* *f th* r*l-qt 1vE eoste 1.:rr.r'1]-vryd J.n nrnrl r:O1n4t x.?til"ra1
r*h):e:: *rrd 1ts s;g:lthet1* norinterpa:'t: now l:rcoones the danina::t
varlahle 1.rr tne 1"Ong terrii pt-rttern Of dcvelopn*nt.
Co:treratl"ve anfif.r,'s1s of lons terin costs lrosceets 1s dl"ff1eu1t
to s:ake r.,"lth any flosvca of {\ertalnty. F'qeter eost trafte?r's
of *r4!.nrrtstlec":rrndtrets ''t11 t!.*1r r:- 1]41:l.11ty to rpsFclnd to
r'srk*t 'nrflrs'€fflcl.nttJr v:l1I undorrhtedl-]r tlay a eritleal
det::rllJnant ::o1e 1n establ.f"shlnqr the l-cni terin cnlrDetltl't''e
ncsltlon of neturaL ruhber and synthetle. Sterrlflepnt d1-
ff ef enee * Ln averarre eoet s .*trrrotu:e R ale lrnn:erl 1.ately app*
arent. :{A"hrrrhl ru}:ber productlon 1s ehareeterlsed h:r h.eavy
l-aharrr !nnut ler rr:r1t.of or:tnr-rt. fts synthetl-c cor-lnterpart
ls ehn:ecterlse hy J-o!,' labour lnnltt and hish ca.1lta]
eqtil,1,i,.r*nt l"npr:t per qnj.t Of outpu.t. i'latrrral vubher hes
ajnqe t ns cOirnt"r::,rrt of the s;rntltptlcs I ra?.: il3tsrl-a1 eont;
Lrut aerrrut have reIatlvely hea"y ednlnlstratlcn eosts thai
are 1ael:1ng lrr the nrodr,rctlon of synthetle. The frrodrrctlon
of natur,:i 1l'hrber can b* organlseri 1n a varl"ety of rlLffevent
way* and cosJ: efflelene:; (an ne oSl,otaLnerl st ary of a wi"de

ruir"* of prnr{r;etLve f lrrn .$12e,$, Ttre prad'-retLon af synth-etl.e t

howec*r, involve* hlghly lnd!v:,1fn]e eosts 1n the fornt of
eapltal ec-ulnnent, an.rl eoets effl.clency tr:i nrod!)ct1on denends
upbn reiatlvely lirre_nraduetlve rrnJ-t sLzes and h1-qh

utnlzatfu:n nf avallahl e aaDaeitY.


