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Th.e tl':rqat of syrthettes r1're rlsr to prohl.arss
v'h1nh paari J-rorllatr nttpvltlcn. 'rltl"op"'h the thecretleal
asll€cts of coi:!€tltlrin betvieen thenp trrro ccrrnadltlps have
shnr..nr the ralatlve halanee of u saf e i 're verthelpes " the 1n-
trndnetlox" of synti:etl-c on t!:e lrlcyf 6 riarket has #ovrn that
si'rth e t 1n Fal' be conn a i:e tt er sun$t ltrrts then na tr-rra 1-

:':-rbtren can bver b€" For exannl"e, synti"-etlr: meterlaLs ltke
acrylonltrlie eo-no3=yii:ers, l{eci-:reri€, H;rpa1cn, Slllerrnes
and Butyl rubb*rs, glve better servlee thavr naturai rubb*r
ln eertaln appl1aat16n* whloh denantl gneolf 1e nropertles.
These lnclude Lmperneablllty tc a1r ano resletanee to the
adverae *ffeets af contact r':1th. o&1, expo-qure to th*
atmosphere and suilJectlon io extreriles of tennet'ature. At
the sane tlme 1t ls n"ohr generalJ-y aeoepted that the
general pllrpos€ eynth.etlo rubtrer SFR tfornrerly lrnosrn as
GRS) glves tnnroved ty::e wear trr Tr-erm ellmttes comnered 'rrlth
the natural produet the tyre lndirstry tt should be noted
1s stlll the naJor consum€r of rubber.

The danger of srteh a threat rrl,ay be sern from
Table 7-L of rubber p€roentage used 1n the ilanufactune of
tyre -3p.,195?, by the mal,n wonld oonsulrlers. If rratural-

Ita!|J.ruDoer,.rose its foothold ln snch an lndustry, the lndr-tstryf s

econoay nay be serlously lmpalred.

Fronr the Tabl-e pttovlded, lt oan be Be€n thai, the
Unlted States 1s the chlef consum€r, uslng abour 44,2 peroent
or L,6?6,3?a long tons of the total world ouicut of ruhber.
(Here lt must be noted that there 1s no reference to the
Sovlet Seetols ccrnsu$nt1on} of wcrlrl or,rtnut of rubbe.r" As i'-t
1si the Table ctted, by Loren G. Polhgm'-ts needs substani;lal
q*.,atf fleat1ons be fore lt oan be generally aceepted, Hcrrorev€Fr

iot nF analysls, 1n order: to shovr ih€ reT"atlve lmportanoe of
naturaL ani, synthetle ssvlsr:mptlon l.n tyre and non-tyre
?roduets, ?F a baels for further analytleaL,work, the table
slven nai surf 1ee tc brlng abog! a practl.cal conslderailoa af
the qeneral nlotgre of oonpetltlon bettr'eel:i. natural ancl

"y"rttt"tlc). 
'The 

ennhasls 1n the usf of eynthello^lt iit:-
rnaklr'g 1n the lJnlted Stnies ls lnrllcated by a 4l-,Z1o use ot'

synthet Les as oonpared to a 27 ,$fu use of naiural- rubbee '
Reeent reco16s sholr that A:neriean rubtrer eompanles

durlng the last flve y€ars, haYS suocessfully lartnehed a

::1:'-ot nrodu"ttnt, p:-nnt fol" synthetlc polylsopren€ whieh has
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fn overall Superlorlt_r' tn :rati)ral, fis l.rel-l as havLns tp*tr_
nLeal !.'rofi4rtles_anproxlrnete io those of the nptu:.a1 rubberprnduCt. thUS, F1:.e,qtcne annOnnced thr:1;' rrConaltr 

"uLU*"-Goodr lah_ - gulf the 1r 'rAne rlpol Si'{it } Gor'dyeer the i.r rtl{atiyttn
and the tlnlted States Frrbber"-Shel1 earporatlon thelr ',Cls-p0iyl.sonrene". *

Ttre !';a]"a3'an *uhber lndr_:stry is thus ccnfront;ed
wlth A ehaIlenryr asotJ'!.!t1rr ::!nr{ to an eeoncnrle tltreat.
ALtilor:gh the eosts of p:'o,:n*tng s;'nthetles 1g ccnmerclally
Flrl, due to the exl*tence of other s;rnthertc $lantcr, arrd
hi-gn eaprltal ecsts, far: tcrles are eorrlrrr r.tp trErlartsp in sorne
co'-mtrles the Go"prnrient i"s srtbslilzLng the lndustryr and
J ts prodrrot ln sone ea.s€s, dumped.

S!I.UgIg]l-'1.

1N"i{aLucTiqji

It s€ena that the only preservatl"ve of the naturel
rubber J.ndustry from belng serlouely lnpalred wr.rlrld be e
reduotton ln costs of productlon, ?h h:creese 1n yLelc per
acr€ per aunum, n€w Lrsage of natural rubber, lnerease
donestle consumptlon of natt:ra1 rubber by €llcoul'aglng nevt
lndrr.strLes, arrd r:ltlrnatelyn shou)"d the l*lalayan econony vrant
to be nore stahllTzed a dlverslfleatlon of lndustry w1il
have to .take ov-er the t1tr and rubbe.i' pre donlnane€.

I{al-aya eannot lndeflntr te3-y depend on tln and
rnbber to f)r.servq lts econony. The lnper:dlng denger ls
too obvlous. Nstural rubirer hae tr: meet Lts comnetltors ln
the world rubber rnarket wh1le tln J.s a robber econorny whlc?t
does noi ascertaln lts lnrleflnlte extractton.

cosTs AS SEII.$ TeCTo4 Ii{ FIJTIJRE CCIIPETHI9}I

There l.s already a recognLtlon 1n the natural
rubber lndustnlal- olreles that future competJ.tton be',;-u"reen

natvral ancl synfihetlo rubbers w111 be prknar lly on cost '
The Natural nil6beT News (L95E) qrroted ii,T, ilarsten, a Clreet'3r
of the f"lrq1ted Eal-t1o Corfroratlon and ehalrnan atd dlrector
of seversl other I'ia1a1,'an Companles who stat€C thet:

'rSo long a$ the pnlee cf natrrraL rubber 1* ahove
tirat of synthetle, there ls an lndueenent co the
nasufactuiers tc su6 synthet1cs".

Al-though I inave made some hyprothetlrral examnles
of eost raieulat'{cns l.:i the prodrrctlon of nati:ral rubber,
these ts no v3lttl over-aIl ftgure on the cost of ralsing
r.iatural rutt,er. Ver]" sff 1olent flrnrd aceordlng to ml'r

oaleulations have operatlng costs wlthl31 ihe range of 33 cts'



to lj5 ots* ner J,b. (aO). A dlrector of the -tn31o Arnerfcan
Csrntr*tlon vras qr:nted ln the eariy F,crt of 1q58 as hel1evlns'
?hat efflelent est*ies have opFratln,q ccsts as 1o'$ as 3*cts. to
rr.0 ets, ner th" of R.S.S. {:st r:ue}-1{;* rt}rbed slr*ked -oi:eqt}.
A1t'l"ar:qh hls flgr:re 1s qrr.lte otrt af rlqteo 1! stlLl presents a

very general Jdea nf *csts tn v€rf efflclent esiatqs. fto!{e?€rt
It :rust hot he nl ntaken he.re tlr,*r r:-1:e ra1l" nl!"antat l en eosts are
w1th1n sueh an anpl'ox j"meti.oR. Snalle:: anri l-ess eff lelent
estates, fi.g;r neeh hl.c'h tc$is, anrl lrl st11l smal 1er acreasest
the eost ::.ajt be so lieet as t* *r{-"1:}or;n*e :t ef}r'llnFToi-all,y not
fe* s lb1e 

"

Here, 1t mUst asaln be nnirlstooC tlr'at dl"fferent
klnSs of =es'e na-vrre=ts are g{':en io dlft'erer:t poocle o1-dlfferent
est*t* sfz*i, titis na:' ranq; frorn nonthly snd da11'y pald 

-
enployees to'tfre "t*st"!-duati i:ros1s i+lrl*ii ls e kind ef 50-5CI

sharln' basis emnloyitt by trely snE1l ".fasners. It ls because

of sueh dlfferencrs 1n was( naynentsl$osts of produetlon tend

i; r"ry r^r1-de1y and as sueh,Froflt nrarglns tray very too'

For the aCIre efftclent estetes, tliereforer Prloes
of 5O cts, and over,to the lb' rnay. gon:r3fuirgulte a satl-sfaetery
erofJ.t. sn*1ler anii less efflelent estate-fo-iiave eosts of 5a c'bs'

;;"|C"*t*:;;;-it. :,.,1 wt1l rre flrst to feel the lmpact of losqes

should Prteis fall belovr 50 cts'

REpLj\liTr r{c l.iITH HfLr 1{ -EF}DI i{c -gtc lg$*

RepS-ant lng wlth hlgh f 15ld lng . 
olcne s r:ay contr ! bute

more than a,,y otSer sli.gle faetor io"^recuctlon 1n the cost of
pr"odr:elng naiurat ruuneil A tapp'er"c"r, handle as meny .'hl$h

yleldln{i ** he can 1ou;-yielninq irees' From th1s, it can i:e

understood that labour ;;;duct'rv1t.; cln be fu11y util-lzed ultlr
rrror€ econorllo hlAh yleliln$ ei;nes' Eaonomte effleleney msy

r}lay a oo"i, J.nnortant re"!.e ln dpterrrlnlng world donl.nanoe o:.

usag€ and prodiictl.on. 
-It ls novr posslbl; for a7t' tndlv1dt:aL

tanper to ;;il ii*.-aouure the output no!/{ be 1ng obta lned , with
relatlvel'y rro i'ncree Fp 1n 'l'ahor;r other than that J'nvr:l'vc11 lrl
takl'g the "AAitlonal 

weig:ht-of- latex to the estate fs6'i;s1tr'

Thls prohlern nay be soivod 1f the l'ia]-ayan Rr:brrel rn<iustry +tcopi

the L1he"f"i liorrrhead'ioo::tysn to tr1nq tn the adoltlona1

7a?,er. The nlantJ-rcr "ogt "Td other featrtres of esi;ate

menagemant aYe not increaseo'

'Irheestatefaetoryeosisayerelateddlreetiyio
the anormt of lal,,ex handleri anh worlld be lnerea ssd 1n f lleoi
Dror:ortton to the fn*"e"ie ln lrod'"ttt1ntt' As hae been aireaijl-

Feen frrm exp€rlence ""d-!1qfe?t 
tenden{}Y cf -'l'aborrr ttnir:tr

no'rf nfn1s, tire lnoreased iftf"lency of''l hJ"t'rt yi eldtnr estatu s

r,r11i dndor-rhrte,Cl-y he "c'-'"'""ttnlpd 
hy 't-nerPa ees ln !!pnF$ ' lile

*-'-'
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nirpsilcn r';hether ,91'!*h -"IPl:re dengnds are jttntlflabl.e when no
"ri*rso:ral- tncreases 1"n. sff lc1,.no'r. are rea11sed, has been eanstantly
d"hnteri. Al l-or+1ng fnr cet.ta tn }p-c'-nta,qe ltrnreFsFs ln t/"raqes,
ilie lncrpesed nro<ltteth'1ty of ti,re lnei1.','lr-:urrl iirorl{er when hnnd-
i1ng hleh*1,r1*1d1ns tre*s eot.lld mor:F th,rn oCIrnn4nsate for^ the
.l-nci:*a seri laboitr co sts ,

1t yust hq i:r3r:l(_'i1t tr 1-{"rht, }6vrev*r, that thlS
snrt of nrrncluston 1s Fn ol,r€j:sinnllfl**tlan of the p:"oblere.
T:r cLnntl"-.C AS 1:r A:1y n{:he.. fnyn,q nf .q:.v1rlr:l.trt:oer tt",*fe 9?e a
i,lrg* nrtrthe: of r:ne*ntrrrl-1ah1e vr-rr1;lhJ-*p :'rhlnh nan unse t or
tr-rcr:t rcvrr*€ the apnl"lcat jc,'1. of $y eonientlon. fo take the
s1*11*st t:ase, 1t 1s a trr:J:l;ca t*.$'?y that uniier bad sulervl-slon,
th* ?rrst plantlng nat*rlatr ls of Llttle nove usc than the hlorst
beesr-rse hlgtr potentlal yle1"d* arr cn11r resJ.lsed ltr:der dtlQ3,.a9
',.::iylnqflmex!. Such ar€ :rroblems rlltlei:iri'11' need Hore atr-entlon
thsn exlstlns ones" f'he lrnrn*dlate so1',ttlon, thereforer $eems
tr:'ne SAtn. eo*t, lnere.er;eil i:roduettvlty anrl yle1d, an'd
cfflslency Ln al-I th€ factcrs of prodttctlen.

L-sl',tF.

Ae automatlon ts not possltrle ln the tapptng of
r*b6er tr,e€s, thel only solutton i:o ? Lowerlnn of eosts of
dlreet laboni' wonlc be to lncrease the y1efrd croclr.rotl"vlty of
the tl:€es" In a reoent ranni-i-ng done b;r the I'IFIEA. the rubber
industry has an av€rase lnereaned y1eld of Lr96 llrs. 1n 195(, to
a oresent lncrease ouinut r:f 98 1b" an ac1e an approxlmate
lnrlrease of 8ll percent. Thls lneraase ls lromlslnr" as en

#;i 1n the reduet 1on of oosts, brrt 1t sirould not 'be the errd-
air ln prodr'rettvltir resea::eh, slnee the slintheile threai J-s too
ffreat.

If replantlng wlth hlgh yle1dlng-e1one s Ie done 1rr

hhe rubber lnduntryo then oosts ean be redt:t:erJ * sttli further'
Econonle effleleney-and prorlucilvlty lnerernent 

- 
Ls, .thenefoi'e,

of prlor linoortanee 1n the pursult bf ensts redr:et1on tn rubtrer
nlant lnq.

Efflelenoy J-n management ts esspntlal]y l-nl'portant
sLnoe 6u-Dervlslon ls J-rnportant-I'n- seetnrr to the efflelenoy r:f
Lhe other o*f,f "ytu " 

. Ii ls orrl -rr l-orlca1 t?rat 1:r'e ff i-ei lent
$upervlslon irre*as lnefflnlenoy ln the lovrer rtlnss of the
prcdirctfon ni'**.*.- So unlpss the nrobl-em Ls cjealt wtth frorn

the to'r the whole i.ncrr*i"y m?y strir be prodr,reJ.ng ln6iiicienti-y,
in ot?rer wr:rd*r" p"oar;etng rubbbr at much higher costs titan
t0*:t1ercla1ly feasL61e. As had been ernnha slzel. **r1j"er" i:lqh

"r:otentlai :rleld of new elones w111 not he realtsable unless
fltic'{rrV1sor"-n"*themsetvesefftrclentandnot.Justtlcorronlo
rrt::i'..? nlt* S.

Effloleno"v !s 8-measutre of t?re averall factore

r.'- i
e.Q



_wh1eh are eonrtrtned ln the rLrnntngi of a pl.entatlon. It requlres
nonstent attentlon tn rJotall and heretn, l-les the grei:test
danqer. Co*t* fir€: a s nrrnt loned, the rno*t lurprortant ltems 1:r
nl.antatlon *t*nnri-e*:ent, and 1t ls al-r;ost frltally essy to beeone
iii:nprspd ln eost-q tc: the exelrtsllcn. e1f the ilaln polnt of
alapttn{r t?,at of prottl;tr: and exp}-r-:1tl"ng rubber trees 1n the
;lrOsi pfficient wa:i. l{esf,rlctei €xi*rgo61tr-tre 1,q often used as a
*yt1ottyn fOr fconor'y, ?fre:"€as esCInonly l"n thts s€n8€ 1s often
the convFrse of eeonnml'e eff 1oten'cy.

fo b* mOrF $!.e tf 1':, c?te"n pc th6d $ r:f plarrtlng
snd rna lnt*lnlnr" lnnatr-lr€ tr*es pn,{ tl-1e 1r revarse over cult ttratl on

anrl rrnhlanead rfra:lpylpg ar€ ftot *fflct*nt. i'orr*y speni s-n

cff l*i ent s:-1nerv1sl-ori 1s ,qel*c* YIssted. The questLon of the
drqree of Eunrlrvlsi-on tc be nr{}vlapd 1s i!"nC tvld.r:al-. Ssra-lL

*roir"*o of r*nnoy s*ve* 1n trtvtal t\rays 1*a3r lead *o 1*rge
exlrendltures or 1os6 of large sulns'after the pasgage of years.

"]a,r\$,..r,:-!1rr: nF PPCIJTJCTI0II_EElILrc- T0 l:lE1T--TsQeqrlgEi"i Ciil.iSLIf IPTTON.
L.\f'j--.)-l!jl\ v--, 

--;...J--.*;'-.,, 

,--- :-; '-- -' r-#

The abll.tty ta exeand sorlrces of sul-nly to meet

lneyeaslng denand fsfcontr0111n..?_ factor in $ny ma.1or lnoreas€
ln consumption. Ber,f,re the deviropnent of slnthetLo rr:bbersr
eipan.sion- 1n the eon.qnmntlon of _lubber r'sa,s flr'st dpneadent on

i;i;;;lfltn expioltailon of wllrj sources of rubber - a rel'atlrrely
exoenslve operatlon
exlran e 1on o i pl'.anta t liln prod uc t lon '

The very al_astlo denand for rrrbher and lts rela-
tl,ve1:r lnelastto sH.ort rurl sources of srrDpiyr generally lead to
htgl:r prloes when demand ls htgh and to a consldprable tlme

la.g. ln the reflectlon of hlgh'nrleos belng pursuerl by lnereased

nrodttetlon" snntelnerl nemai'd has led to an 3nCIrilous expansion
br the rubber glantat,lons drlrlnS the fts*t three deoados of
thls eenturY-

rn the easp of synthetle nrbberr Frocuctlrrn-J's not

113lC. &(:Ceptable ,:3r,fl"*- or oyottt"ttc rubbei' can he grodrr(led

bystandardlsedproc€sses,lncreFlcslnproduetlonea]:ihe
realtned es ranldly "*--tt'l eaoltal e-'pencitr:::es can be Jr.rsilfled'
ar,rthor i-sed urra trnnslated lnto faetor le s and faell tt 1e s r a

nuch sh.orter lie r lod th;; t s reqlllreri to transf orm a seeil lnir: a

nature rubber prodr-r.e rr.i'-tru*. 'A stnsle yFmr of corli'ere1a1 and

Lnrlrrs.hrlel. deyeloo*ent**;y"".qt'"r half a riecade of agrlouliu'a1
act1v1tl*s 5-n the dev€lolrnent-'of rubt'er prodt:e1nf facll'1tles'
Thls faetor, *ore ttran anji other, w111' d*termlne ttre proporblorl

afnaturalhrrdsynthettol'ubhers-r:sedlnthrlmanl}facfl:reof
cornrnerolal procutt" ln 19?0 for lnsi:a:tee '

Thls 1s anr:ther added advan'bage of syntheilc over

natrrral sl,noe tharp ls an eas13r varLAhtlii-r' ln l'rodr:ei1On

rslth*rt a lon,: walt, i"ii-;h natural" rr-tbber prtees brlng lnto

"" 
il

l:, ,:



tlre nark*t not onl:f synthet;1e competl.tlon, but also "seralrnedrl
r,r:hhe1, whl*h I s rpeor'l s shcvl, account for qltlte gul'rgtantlal n. '_l

r.ronnts of :'t:-bber ttsed ln the narufair:re t:f tyre anr{ rron-tyre
cr*;r'ricts" In faet y*e1atr.ned rl:'b;rer wa$ lntrr:d'reed long irefore
the develoirnfn_t of -cynthetle rubber. jinerleans reqardei the
use of *netr ttrfrclaln't aF a rlh*ek io ?l{ce sslve risps tn ravl
rubber prl**s"

Accord 1nn to fsreoasts (Zf ) b:r d lstlnqul shpd rubbpir
*irtho:"1t1Fs the lncf€ssf tn cil]lsuiit'ntlon of rr:hber i.Ill-l he arotrnri
flvs sri1l"lon tons a year by L9"5. I"alays vrlll!- he flrovl<llnr
*56r,rt &,,i5,000 (ZZ) nltrie tens by :Lq?0. 'i'ltes€ forecasts nrovlrded
are rathei rorr,qh annroxlinqtes anci do not glve the cles lred
lnfornatlnn as to hor,.r the fl,qures *t:e ar::lved at" The foreca.st
Gen thr.i*, b* re'"r!*+ri, '*Lnne any forpensts !.rt'lst'i:r1ns certaln
a ssumntlons.

Aorordlni:r to a very rellabte lo*al souree, the
i'ialayan r*bi:er produ*t1o:r fnreeest ls baspd o:l rathez' conser-ra-
tlve *ssumptlons. It 1s, ther*fr:re, verJi ilkely thai t?l1s
estlnet,eri profrr-retlnn r,r111 trE reachre,l rihlle a high*r production
leve1 s€erfis pos€llble , An e stlmate of the pigxlnri!: product lon
ln 19?0 for. irielayan ru ben wr:ttld entall the fol"lotvlng
asstta:'ltlons.

Assune that I -
1.

2.

3.

l+.

Frasmen ta t l"on and nlant lng r^r1th othe r crtJn s
ls hlancer"l by new nl-antlnq"
ReFls"ltJnrr up io 19?0 ls redueed to an av€rage
of 201000 acres p€r year. (i'lote thai a r€-
duetl-on ln renlantlnq vr1ll resrtlt 1n a hlr'h*r
or"rtput ln 19?0 ) .yfelrl npr anre of 'ro1d seedllnr'r andttple-l{ar
hlsh y1eld tny" rernalns at the 1962 fwbf
trnstead of slotly rlPereaslne.
.{.verarre yleld per anre of hirrh ylel"rtlnr Itngol-
v.arttr"atir'141 r^i111 have rea*hecj Lt?001b. ln
19?0.

Baseii on tlt,'sE ssgrrnr:tlons {Zl}, the 'qtatistlcs
r ead a "e foL l"olcg :

fclr f970 would

{ Zf } SotrrCIp I Ccnf Loentl"qJ' '

(ZZl F,A.O. Cnmn:orltty iievlpw 7962: nArrlctlltural Cornno6ltles
FroJe*tlon bY 19?0'r r PaS€ II-$7'

tZl} These are flf;ures for the estat'e slde on1y.

:, "i*.60-



Cl"d $e ed 1lrrn
Pyq-i:I?r hlrh y 1s1ri i"ng
Fost-',.rAr hlc'h 3r 1p1d j t'ri'
Tnnatltre

ttnder rr:hher

lrrod itetl':n
1nnr. t0nF I

I r a?s , *ilil e*rr s r

Yl el.d iir acre

Il &0 1b.
i., e25 th.
i r 200 i.b,

"rh.ow thai r*crld
e $t lma ied a t 1, 8a? , 50't
Cf f',tbbref pei' Aill:€ loT

j!{1T' eA qF

&00r 000
22n nnn1.- iir, \:\-u

l- r I 00,00'3
20il, 0*0

lotal" acreer€

Phe:.efOf e, t*te1 est t*..qtpd estntp n-.rrl ttetlon wcr-ll-d bt
??0, 000 tc:ts.

Se*n1rrr.1y, 1f ?re n =qu*q ih=t tl-re s:::e1l-ho1der.s
-,r,arirratlnrn lyr*t"f .{istrS tO a e Sf 1n 

psrt0nd ln.tl:' 20 pef Cleni hi"f ifef
u;j, V\-{ (,|'U u 4"r'

Level, or q5C,0*0 tcn.o, then tho {-nta1 i'lRlnvan ru"bber ou*pt"tt
hy' 1q?0 trcuL fr k'{ 1n thp v 1c i.:T.1-t3,. of 1 ,3 i:1.1-1i*n ten s '

'*ihat I * l"inortanl he re 1s tlrat b:r 19?0 , -I{tr lol* ^
that all. tht rrthbe- proar:ced w*u1d hp eons'-tnori. The F"S'O'
eonr:odf ty 3p!'ler.: {lg{.,? ) i ?l } , slves B v6=1'v ont 1nLst1c vJ.*tt
hal-;;ne1n' th* 19?* prodrrctlon *31ln1ntgs to the *onsullDtlCn
eStJ-ntates, rt'e Oan, thefefore , Lr:se our prOdrreitOn nollcl;ir
CI,1 tht flgrrres gJ.vin, enri rr5duee wlthtn rhe eur'-tepted

rsnqe of const:rnltlon.
.lilr"PsllS-f@

A mtrltlfolcl instPras€ ln synihe';io rubber' prodtlctio:'
1n llne w1.th a COntlnr-tJ,nq lnerea.qe ln the ]'{1t€ of rLri:bet'

*O""rr"pticn,i:ei n6t arrFeer rte-erl-y so d1fflerrl't tc atiialn as

I dor.rbilng ln n*turral rri?'rb:r p::od';nt1otr'

The iubhrer Stattstlenl Bull.et1n of the internai;lcnal-
Rubher stucli 

-croup 
fclr Febrlrary, 1Q58, esrlrnres the total

,irurg, of rlantatlon ru6her t?rTolrgirout the world ?s

11" r 210,000 acY€s.

rn i-ialaya, accordlng to tlu*Dgeeirrirer, i96i', 
. .est"r'rat:

mad€ by the litattitic*-Dsparlil"!-.oo Fctate serea-.;€, there ls
st111 a rr-ri:ber potentlal- 6f faZ rq7? acr€s' r'ih&oh are eapah1e

of cultrvaii;;'" If the prleq oi r^ubtrer ls high enotr{}"t to
crffer * srlhst6httal """f 

i" ol,l"lfLts' t!:1 LrY lq?5 ' lf
l-00r000 **"un **re pfanten wlth hlgh it*16ftt:; clon€s' end 1f
n.*a,,frage of ]",300 lbs. per acre peT ar.lnlln oan be rr.-.a].lsed,

a verJr spt,sianii*1 totsi irrtn1rJ: of rtrhtrer can' be ael1gved'

Intern'rt1onn1 rubl:rer statlstles
of netural Yubber ln l2t7'-ls
or an tlvP"ve!:F cf rttll':'a?8 "1"h"

on.
Tlatr e

r: !.t , * Atir tn tr i
II-ii9

tr:nal- Coruno*i ttlestzt+1
ProJenti-cn, i970n



Ier annupl fnr the entlre nl.anted area. The::e 1s notl a Large
arrease of cicr*1 :ubbe:' rslth cGrinareti're1y htghe r y1*1d, -

httt the nrcflnnl"rrent ,ter€*"!"' of rul:her tree s conslsts of
unselecteri seerJlJ-n:,:n wltir rnqan.yielcs beLol,; that oudted as tne,roverall r *,.re,rrir.e . lhe e.;ersirr i.,al-ayan unselecte d see Cl.lnq
:rleId, fnr lq5? 1s 3?l+ ths. 9'f r a(^i'? anrl there grere o?2r 000 aclles
of !r?'' c*leeted nee41lnre t.')nr.red +r:t of R total of 1,54.4, C00 ar: nes
of nntrtrp rrlhhet.". lin',*r,v*r, ti'rp i,,t).a1'an tntsl of taprable
anrersr for rrn;l*lecte* serdli-,.rs for 1o41 aropped to 626.000
s*rss out of a tanpahle t*tn1 af l r.ii?' 000 RCFs$r There a?e,
of cnDrsF, cnnFltieya r-)-e EFrf rii'-'ps thnt hcrve hee n replanted but
lia'rrp not cnrnF 1'rtn frr1l bcnrLrr:. fn i'ia1.ai'r niane, there'w€re
l:o Less than 562r0*0 firren nf J.::in;?t:ure Lrrrtalnairle rul.iber ln
1+61" 5n *dr*1t1on evrn ih:*rrr-h tlerp iiere 1, J*1,00n ac:^es of
slntlrre rrr.irl:er drir'hg that 't'€9x I o"r't1".y 1r 317, 0C(l acre.s ?ter€
tan*etl , F}lf dlff€?'e:^ir: F 1t 1.as h*e:r dtterniln'n ar'1ses fron
d.=tn r*1:.1*h lrlss not *olleetrd fror:r the mlxed stand s aere?tr€ anf,
*t!:*r llnrfr:r:rderi F?o{irictlve aflr*$fles fro*l *states ov*r1ooke4
t":s the cCt',,f)11.a t ion,

If yubber plantatlons are to contlnus on a sounci
henlthy prc)fira:xne of {X!r';Rs1On, all ftltrrlp estlnates of
trroduetlon lvl"ll nerd to rnske all"Ottans:e for hleh i)rlrllortLons
crf J.mnrature trees and unreeor.dpi dsta. The exlstlng acrea€re
may tre enpeeted tn yl*ld rrore ruhbev as the yCIr,lng trees cone
lnto f,rrll" ]:rearlng, Ctn the othpr hand, the lnereasLng yleld.
Af matr:r1:tg nrFas nay be sor;,el'rhat corinterbl-anced by the
rite*reased nrodLretlon of obsol.seent pl-antllrts and areas taken
out of productlon for replantj.ng, ;roco:'dingly, 1t oan be
assurned that et any one tLne sCIr;e 25,., of the nlanied aer€e$€
w111 be out of tap beeause of 1l::rnatr.:r11t or dJ.seeonomy ln -r,"leid.

gr*NFroN OI+ PjLODgpTl0i!.gA{rr Lu,jT iisr I-Oli syiiTl{FlTIC.

The exp"nslcn of faellltles for the rnanttfaeture of
slnnthetJ.a inuhlsr 1s lro1n.{ fo:'ward ntue?r Iror€ ranl"diy th.an t'i:le

elnanslon of Srlautatjlons. ihnollnc€rnents have been naCe of i;he

eonEt::uet1on, or nlans for the oonstructton r:f nel{ faetorles
for the p:"ed uct 1on" of :lynthct ta in 

- 
Franr'e ' #rre t 5:'lta lnr

i-ifi"i,'"1i"fy, i,r:rth*rtr- l"eland, Sootlanfi, Ar-tstra1la, i'list;
Ger-rrar,yl *r tuei j as Rrlssla " T'eclrni"oel .lturna1s also shot^l the
rrren.t- advanee ln slrnthef,le restarch as well-.4.s -synthe t1c ruhbev
nrofrr-re tlcn b]' aLl. lhe*e oct-:ntrios. Eatth of the nel'J daetorles
w111 h-qve an gnnual c*nselty Df, frorn 5u00C' tons, to 50r00C torrs
cf rut:i:ey, 'i'hey ttt"1r-rile ehlefly SFR tynes ?l rrrbbet', and

*rityln Ferbunsllr i{eopr€ne, enrl other speolal&y types'

In Rrlrrsla l.t ha p ?repn stated thet synthetlo lr"tltber
{ r-. 

"rn?y 
halnrr nrOdu,eFrr 1n fnntOrleS 1r, 1? dlf rerent plarre s anri

;;t;;";"r'i;;o i;; t,o*aL r:apa*tty fo:: 1t'odrrclng sl.rnthetlin I'rt]''ber
t*":r;J-d hqve feaqlh6cl a level of 8501000 lrmq tons Der annlrm.



it 1s nleai" t'!tat the oanaclty of the worl,d tn nrr:drlce syntlr.etLa
rutrh,er 1s be1ng exna:rrleC rapldiy, ard ti1.s rnte of ernanslon
c1*ir tre f ycccted to n*nt trr:e fis lon1 ari thrre 1s ft n:"ospect ;,that
*CInsulitFt 1a:r J*-,ier€r $F.* tl1l"1 contl-ni:e at a r'Blq i:onrparahie wlth
tL'ose nol.l belng e:{nrri.ettcecl ,

N.'ri fri*1,!,tttr.o+ norl he irnf rl*--'tieloped ere precn:tlnarrt-l.y
f+r th.Rr:e -rcductlon of irene:'*1 iu?pose rrrhirefs, for whlch
there 1s B gcod ass'irence cf contlnu*d demand for a suffle&lent
nerlod tn.i:]srtlne ttl* *cst r:f th* fe*111tlps" Indlvi.dual- t;rpes
bf g€'n*ra1 ;'r:-r.rnsg€ rut:i:crs ars 1:1rl'lett tro sfv€rFe co'nTr€tltlon
nat Only fOr frn:lt n3fit.r.::$1 hl:t aiSe fr*i;t new .1i'nt?ret1c rnuhbers
thst are rin.ier €Xr:€r leuentai 'best $r th*t l'li1l" i:e for:nd ln
the fr-rturq * ?he * ql';a nri fnr the ,;i:er] 1*lt;r rtii:i:ers ls utuc'h

Fto?f ri 1f f 1errlt tr: ;rro*:1.*t en,i the fi:tr"tre coilil>€tltlon alilong
th*nn naY be even ric:'€ lniens*.

RES!:AP'C $ F;\CI tfTIE $

g f I.E X C E I r ; -I i iD-u 3 -t 1I I' L-,-n $rF I.,:lF: i: ; S $
The Lrssge of rubber has dnttbltiJ anrl redoubled

durlng f,he fj.rst hal-f of the centuv::'hecause of ihe eeonr:mio

""A 
tilaustr'lal prCIgrcss of thp wnrld. Frrhirer ha.q flited lnto

itrls econonl-c e,lnanslon be*arrse nf the spf GulatlEe r-lrg€ that
has olrer.riatetl tl:"or_:qhout the vrorld to devel.on and lncr€ase
the sCInrcfl,s nf nat'rr:c1 rtthhetr to sulrnl3r machlnerl/ and

e{r:fprnent for the nartrtfacture of syr:rthe "thto rubber and to
utillzethenaturalandsynthetlnruhberslnthefabrJ.catj"on
of artl*1es adJusted to the arivanelng tedhnology'

qItoFlT iiqrlv-E

lrfhll,e the nroflt p'6flve has heen largely reffnonslble
fOr the phenornenal expan.qlonsrlt alnner even tho:;sh acccn-
panled try the utrnost in enerfy r eo::1d l.ct have r:Llcceetled rvltrtotf;'
tnp use of vast resa'rCIes of*sii.ent,lflo skrlr and concelrtrated
f eSea:'eh 9 ff6r.rf, " The r"rthhpr lndrtotfy r fr?l r''rl-antat lr:n
t?:ror:rrh to flnlshed qooris l,s ? ;rd€i6nt.to the ualon of
oonn'rolal, 

" i;;;ir:nf l t"eirt,r caf and se lentlf le ef fortR ' The

future of ilr* tndr:str1r'rnRi, r'relJ be rieternlne cl by how treli these

sklil.sal:ecorrhlnetlqnd'ttt:'tzedlntheeor:1n1y€al9'There
ls no sAtrrreilnn pnlnt ln stght 1n th'e tts'aoc CIf ruhl'rer' Eqch

nel"r ln.rEntJ.on and aR,iane" ln-teehnology has lnereased rath'€r
than dpcressed the need for 3pi:i:er' I'lmltatlons 1n the

ernanslnn at lts lrgare oan eome oniy throuqh the fallrtre of
teehnlcal u"A resenrcl: effort to de'relop nrcnFrtles to iieet

eaoh ne* d;;;"a, o" of tl^e yrri;brr lntl':st::l' to lncf ense sourc€s

of s,unrrlY ;; tne"t tb"e lncreasetl 'ieina:'d '

F fJ p*c.fi .I t r -Jll$.r:i'f' 
ATr iii n i:/..'I*i l'' i'-!';liT )

f,iere1y plantlng greai;er acreages of rubber trees' or

l--- ,f-



conr:trrretlnrn qror€ fnctc:'tts for th"e nrr:*r:rtlnn of synthetlnr:ubher, ts not *he anfisrar tcl f u1f 1t:l.ing ]i.ncrense4 d e;iand Jnthe ftttrrre. .Gr"eqter yleli* .?rtr rctrclhi.. frcrn sxl..stJ.nq F1,:rnt1,1qsthrnrrr'h the lnrro'.rfi,:f nt of t*ee t"es.,l*,.e h.1,a 11rr.trl,sntg. h;];; 
--'"

StLnrti.ants anC Jyiri1.,13r;94 t8n,,trlr, aequfr{C3tr f t3,. The n,a.'f aylgOcf trees on exlst!;F p.i"n:rtatl.ens sie"^.o1eched seeol1.rgs vrLth.
f]oc:' c.rnitth p\:i"''er:ip:.l.st1ng *nd J,.t1fs.r'j-cr rr.t "111s, fqrl,rovedsFeiLln,r an.i eJ.nrr.ql. rel.eeti*:'ie ar:* aveltablE for use lnplantln': nq'ri,qr*il$ OI for ye.pia:rt1nS1 E:il.r,"i1nq ar*:fis. Tt.,1"plantlnr naterl-.t I J"q no'!: rryrlr"'Flsalr li ,a4n{-,:.tai;le a:.ld for trest
f s'ir:1"t*, ntrct be ne I ecttti anrl n::crred f.-:r' nartlCril.af ctn6J.tlofts.Va:'lat1Ons ln srr{,1 r f,n-1!.nref J_, tet'11--trr.;:ir)rp anrj ril.r*aso, CtontfOlthe sele*tlon r:f nor"r cf r,r'rps or scqd si:flnl{s. In lia]"atr*, theffrri:hcl. Reqqaiur:'l-'' T.rst 1*uie has qr.Iecessfr.rl.iy J.p:plp:.-:en.r;e d'the llseof rtany nflr' q*l-rCteil hl! e.l:*ylsLfrj-::r'el-*nes, It 1s i\cr-es1b1e+h*! thc -be st of the nresortt el onps r.r1.-! 1 bp sur'\Frr=:id"d by n*rv
cJ.nnes ttlt'h gr*,ateI grrnerLor S1e1fr, hetter i:rn:^1< eharacterlstlee.
enti hJ".1her i"svels of re slstance to t}.:e kn-o'*-n dtr,'.:sefi t '

Tt".e oi:Ly nrcblen at Frresent, se€n to i:e ihe iLrnltatlon
1n hu*an pcl:;',.:latLons eanahle r:f car ltrg for ::ulrbex' trees ::ather
ihen the ava1iahlllt;r of land eapairle of nr-r::'1!urlng rubbei.
nlantatlons. It has been poprrlarly understood tlrat hlfh
y1e1c3lng treps trlthot-tt affl*l*nt s!lpe::vJ.slon and rilnnarpraenttqtll he of 11ttLe l:rorlttetlve ure ,beceLrse, u.nless grrlrianoe and
eorreet J"nstrtroilons are 16vf,i1r,;iii1, h.lgh y1e].ti 1ng r.r,ii:be r tre es
nay be left unearerl for,arrd nn.ecnnornleail-y tapped, As has
treen stressccl hy neny pror:tln.ent Eeonnillsts, the Tropics ilay
be 1i"=1ted 1n hunan resources eapable of utlllzlng effleS.ency
and malke the best use out of avalLable r€$oLlrc€s. Th* eier,rent
of entrepreneurshln se€R to hre rather absent Ln the Troplcal
ec cnornl* s . I'la Jor, Lner"ea se s ln rubber nrodr-rntton or piant*i lor:s
rnust eone, to a gne'"ter fiarr€*r hy lnoreaslng the output of the
hurnan el-erneni:s thrott,ryh lrrcreased ylelds"

The char.aoten of the p].antatl.nn grroduot nust b': lnpro-
-v€d to ke.en Daoe wlth the carefu1lg pre'r:ared laho:"atorlai
chenleal rul:bers, Extra.neorJs l mpr:::3.tle s mrrst be rtgirSly exol-rrderl
and the anaracter of the hydr'dealbon ltself lnproved or site:,frd,
ln .any sultabl-e marmer to meet new Cenands or lmprovcd character'.
l"etle s of rlompetlng productF.

PtlryI$r40li RESE4RCH

F:'our the ttl,Iatr-rra1 Rubl:er !ris:.r,$" ( 1958 ) ttre rr tlrlrrg
ohal.eman of the Rutrber Prodltnersrr Cottnell" of Flalaya, Hr. S.N.
Klng * , stated cn th.* present prosEreotlrn anrl stattls nf 'bhp nl.anta-

* The statement wa,q rnade an ?.?th, Feh. i958, lrt nanjt;notion
vrltb a valrtable sflrnmary of thf 5rreeent status 6f th'i plante-
tton ruhben lndustry, front a radlo-pr4esB Oomment.

!r, ,)

il t"



-t1On rnbber lnrlnstr;r, thnt rerqarnl: l s trnlrhatleal_ Fnri of r:.hrnnqtlnportan0e ln vlpl.r r:f *lrp alrns of !no s;rntiretle lndu*<try tonrndtt':+ s*raethlng l.lke n*tt;rs I r*l:i:e:, , - 
if a 1e qt.rt-te optinL.rt tOa.i?oclt thls rrl.at l*nnhlrr sn*i sFq:ls ir"r show thlrt slnee synthotln1s nLtrsLtlnr: aftpl ,qfln{ithlni s1*1,j-ar to naf rrral ruirberr't,ho re_seerch flej-c for na:u:'41 :tt::ile"r r;crrlri, thc:pfore, i:e l1ai,"or,,.r.

Thls attltrtrje t* n** r-tnl.qlle and r€prFsenis n renenal
I're*kness of rlan:r' -'l-eadere of ths pI-antatJ.on indr:rityy"ryhi.i r"ril_-
to unf,prst*nrl th* Fdr:fl.t *u* thit h=:re been nfldr ln ri.ri:csr synth.*-
$1,s 

"

I'ir. S.lt-. Klnqr s c'..:ne1uslen 1s not jri:qt1f 1ed F-r*cai.lse, lnffrsT1€r91, fesrarch an +_rnth+tln rt-rhi:qf ln dlrr:cter:t :tot rr:r"rarrjs
r*prndu*lng or silnul;:ttng naiural rrjll::*r, i:ut toirarfj s proriu*1nir
n?terlals st:p*r1o:r tn natrlysl. ruhh4y, ;,rlr11* tlip y€rsatallto: of
ngtuf€il- rltbber i'ac not heen nntchcri, synthsijn rui:be:"s no:\r havc
s11na?!6.n e1tta11t1ps tn thp !i*:i of *11 reslstance, rF*tctsrtce r:+
+rr1*at1*n. ae* Tliln-fj!a=r,=:atrlilty, tltat sa_ resrrit 1n a lerrnn+ni
Srrefer€:1r1€ fnr s;rR.thett^ - ln ihp fr"ttr:rs 1f r:rorr fpnrlremental Tr-
*eilre'h 1s not p't:t lnto lnnro.urlnr the q:till1t:J of ,'-ratural rph?:or
ln thosr lnuoriant eharaeterlstl-n*, Tf nuqt he e:,r1hes1zerl here
fnr" nr:rpoeF s of reelttir thnt nnrket ,1:"nd*n of naturql rrrirher
Arf g'reat)"y l"nfpf lo:' 11. nttrJty P-'.d n.leanJ 1r]eso tn tronntrt jnr
graries of *ynthettc ru]:he:",

A great d1fftr"errl-ty of effJ.olerrt rccearch ts that Jprlrd!-qte atme p'TF qrnphaslzed tO the eyo1.r-tcl.6n of fr.rnriancrtta.l. strrdl-ts
that arF not dlreetly relat.d to eurrent n:'nirlF!-ls. Thls ril.n gJr:;'i
aay he ofFet hy the notentlal fantor" that the fl:trrre of the 

",1f;i"re:rplantatlnn J.r1frL1q'!:t'rr ney denpnd , 1. l"nr,ge n€-qst:?F, or the d€rrrpe
to whJ-oh grroriueers of rstt;351 rulrhpr aye ai:rl.e to rneet the
threat of synthetlr: eornpetltlon hy produottep of nFlv FrloFr-.
1or types of natural rrrbher,

Tt rnay he wortht'rhll e to note that t?rc futrr:"p costs
of productlon may dpneRd rln htvtnl anfl utlilztrng the funda-
rnental knot'rledqe nf' the ph;rstolotiy of the tree, lnelt"rd1n. thp
ehpnlesl a"nfr pirys-1.eal" ltroce:rsps J"nvnl"ved "rl.thin th.e l-ate";
system Ln thp transfornat1on. of n:iecilrsors into r,'ri:i:eni 1r
the forrnatlon of the preoursor's'of :'ul-''l'rer end ln thp trrns-.
J Ocntlan ,7f th+ prFClt?sorq fo trrp sfst lf rtlnl)trr .Irn.the sLs.

Thrse an,swFrs are not to i:e obtalnerl nerely hy sturly-
1ng th':rr;.trl.tJon of the p)-nntr oT evrn ihrorigir ihe detl:lLea
study of tanolng rne thods, Flrnrlamental" studles ar€ npedpd on the
11vlng proc€f!$Ps r^rlthln the p1ant, CIn. ho"r'r and '*hy t'uhbrr 1$
forrned anrl olt the physlologLcal naturp of the rFspons€ tct tnl!-
l"rrrr and stlmr.:j,at1on " and of r'sl.st*nRp to d-1 nf asp. $rreh qtrirrl. qrr

nay nfit ]ead to ll;n:eS5"ate lnereas"s Jrt "vlelci ov decl€3ses ln cosi
1'11c;r rnay nequlre y€ars of costly rpscarcl'r r'rlthottt s1$:rlf 'l cnn{* *



galn ln plantatlon terri.::rl.eiu€.*.

in tb.e nat-;ural t'uhl>tr tnf,ustry, the Lr.sF of hlqh yielti*
-1*q clonp g r lrtnrove "'l crtitrrrs'l- 'nr.r*t l qp n, yJ.el"rl -rt tnulants arrdllotter i.?nn1nr:. to*irnlqi.r+ s , i"roj rj {r ;:ronls; of l.ncrqn nlnr srthqtqnl:_1*ti.y ]'1c l.d q lrr tree .*na F,r11 r:r" j t *:.p6 . Thqro ls alsa ? hef ter
understt"lnfrlnq 6f t'l^o rllhhcy tt"* fytln tho pc-r*nonle and flh:,rs1o-1r:r"tcal Tl*1nt* of y!r'l.r, an1 qyrn:"1f.1rr 1r-1;7,.;1edg. of i,_ts reiitlonshl.n
to soj"J q an.l '/rtte '!". Fr$iil fiT-t pnnnnnlq rrclnt-of rrte;r, howon"r,, it1* cgslrai:l* *n f1n*lyse th* J.':n,;'to:"r,: lr*;ir:*ti*n c*xi r:,ron?ents;
1.'ayrte 1y 1n iF'rnq *f sfver+l dcr:1rili',1 q f::,1.!:o:: **s;ts ln;trt*
lr-i:1elt .sre l:iv*1ve* 1* pr*n':* j.nq rii::h*i.

tihlle ?bere 1s ne *p:telnt;,r tnat fcr+tor lrcnol'tlonswl11 
"gpc1rr 

stail-C, th€,"-€ atr. fityo::,; !i,-dleationtT that-dlreCt
lsl-t*t-tr f**tr:r' lnnuts, e"$ ff r',r"nti*rtlr:n r:f totaL fi:etar cost 1n
p:lO.",tlC 1-te .r.?tttl'ql f Uhbtf , 'r,;11"1" :'pl';elR b*th hlc.h Anr: fa If i;f
st*ad-r' ov€r t1nr" Thr peqh;?-Tilzatlnr ef nstrrral r'rri:ri:or
FfOdrtCttOn 1s nOt ot*'4]J $ spt"1n:;q tr:':r1-* Of eO:t'.rct'Sat,il],!, and
?41-)Ollf lr'r._rfite |n r.:=t c stn*c niisrRil.+nc Sf e nC't I J,t1al_1r 111

dron helotr 50'; of total faeta:" nrsi:s 'l:a rpd t.'r n!4gayrf eosi
letrels. *:. the t_rss1s of sha_olrrtc nhtrsLcal" rpLatinn_qhlfrsr the
na tUf aJ. 3'rr,r'her lndl"tst1'.y r;s11*l li;r l.ri niitlflag ir.t:teen Ona I,rnd 

- 
on.e*

half tons nrr rila?i yesr of esiate labo:"t:, It is irlgh 1i' unl-]-l<e 1y
that thl r r:rtlo w1.l 1 FvF?' exce *d ttr,r tons nf;r nan }"ear cf
lai:our ag long as €scrt tree has to hs 1nc1v1riua.l-1;y tan.led nore
than a hLr:'ld:'ecr ttnes a l/ear.

rlhls labour lnrut eri:r-';onent of tqtr:1. faetor ccs'l;s
1s lnpoltant, ?s decreases 1n thpso eosts, (=1*,cF Ihey rul,-11. oclle
trer4e1y at the Fxpense of redrrced lai:nur e arnl:r.c.s ) are not too
1l.ke.lv l.n rnost rr.lhh.=- -?rodrinirn artras of the :"ror1l'. Inercaslnr
-1-*:horrr ef"l.elet:cv 1s ]rr:Ssihll.e bi"rt l1r''1tcd l.n fleOne; at the
sarne tlrn: lf ls lreil:abl-e thnt nrqstlrreri on r,,rar'.s w1ll. absort:
eny sreh !n61*ases ln laborlr" effjcJ.eneY 1n 1,-.'1r-.,rtt*tlon nrndn':ttcn,
tJ qo yelevar"t t s +ho foet that arr.I na trlral rlthll*r !rc,C rre tng
natl"nr.r r.ghlCh ltfndef*Of S yanlri j_:.dr_rsr*f tnlLzltti.On ot' deVelOr"rri cni
w111 holve add l"tlr:na1 Tlr€ss!tres nlqccd nn the T.Iage stri"ictul,€n arrrl
la'i'rorrl n6sf s r^r1"11 tend to 1nr:rees€ aecorrl tngl;.'.

PErhans the s,"o'ond nost lmportent fartor' 1n!ut tn
produelni n.3tr-tye1 ruirher Ls arJnlnlstratlnn. 'lho iarge hrrrnber
of Le'ilcrri!r€r,t, tree s, l"a tex ctlps. rrynr.','th recori s, lriaq€ naynents,
r.relfare prosrarrner:, anC other elernetits lnvol"ved 1n a r;rnlcal
?rt1*r1 rui:ber frLentatl"on cornplerc are a heavy and eostlr'
adnlnlstratl.'e i:urden., The prosp*ctn for lotie rLng eost.q Ln thls
rfaJ"n ere d!ffleul.t 1!o assssB but the 1lkelthr-'rr4 is thrt the:'
r.r{ 11 }'a: ;icr1r r}1e over tlne, L)n sna1lho1d lnlc, of collrse, the re
ls :nr:' .t:lne of dennrc,'atlon betweerr. adr:lnlstratl"CIn and 1at''ourr
an<i t,ney nt.tst be concl,.dereri ort€r

i i;"
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/r thi"rd l.ni-'r:vtant faetnr lnput Ls land, The
EOOnlnlpt 1s ps:.:entJ:r11I ini:et"r.nteri l-,.r lr-l_"1f fealg:" inn:lts ner
rml t of or:'h*ur;. It ts r,rtth h f]r1. s f 1.rlf that the qrf at_est-
*ost 'rqr1r:etlnn!: ar* 11.1rr3"1,' i.n tht 1r:r.1 rurl. ?lre iteve16,ny1cn,t
cf h1-h" v1qi"d ir"rr r:l-n;":as :::r] t'lra f.,ct thct on€ evr,.ntrral_1y
:*lght i:e rettJv'r: Frn fitrp:'arra nf ern00 ths, of :r-ttri:e.l J.l€T year"
p€r En?e t'lh*re:c ilil0 tn iQ0 r,",c$ +*:tsi.{r=refr n qc^4 *o.rtrge ln
tl:e n-;ctr !. s ?r*'rlr{i tcr }'_tl:r lhrr..1na1 lalrrl lnput Si-{nl"f l^artl_l;
in:.lgf" la::.d j:I'1n.r,r, frJ*.,'i"'i*yt* C:t tire |es1s 6f o1'nortrlnltgr
*O-*t-S F_i;'e li.lr*1;r t* y*rfiaj"ri.=l+;;:iig *-, s:t 1r:-8Eir n+t to
J"r:nf F!l "--s f r-:1.!jtsXL+]1-t _rr *"n i':f;$'i-: fl jCr Trthh*T s-=t'OdU*1n,3 aTgAS. Tn
F,r1 f*s i:!o're4F r 1-tf r'1 l:,,'i r ?:i. ir,? 1S..-e , !trthh*f qrlTrerl?'g t'O bg the Onl;rr
lr:pnf't*:rt q*n:r*iitc t"Iq,: of i=::4 '':l!"{:h ihr v"'r-:r-l}t ttrn* nr*sst).re on
1*::rl jrrtr:e.g 8r far as , J-t"r*:-:qtjv4 !:-qs of th* lenrl *?'a
4annp3.yrgfr J"*.r .aJ*eit:t yion-eo"1 sf fnt.
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