CHAPTER VII

PROBLENS AND SOLUTTUNS

A4 GENERAL PICTURE OF PHESENT COUNPRTITION

The threat of synthetlcs oive rise to problenms
whinh need immediate attention, 4Altrouch the theoretical
agoects of comretition between thege two cormoéities have
shown the relative halance of usage; meverthelegs, the in-
tenduction of synthetlic on the werld market has sovn that
synthetin may become a befter sunhstitute than natural
rubber oan bver he, For examnle, syntretis materials like
acryvlonitrile co-volymers, Neopreme, Hyvalen, Silicones
and Butyl rubbers, give better service than natural rubbsr
in certain 2rnvlicatidns wniloh demand eveciflc vroverties,
These include imoermeability to air and resistance to the
adverse effects of contact with okl, exposure to the
atmosphere and subjectlon to extremes of tempnerature, &t
the same time 1t 1s now generally accented that the
general nurpose synthetic rubber SER (formerly known £s
GRS) gives improved tyre wear in warm clim=tes comvzred with
the natural preduct -~ the tyre indnrnetry it should be noted
is still the m2jor consumer of rubber,

The danger of such a threat may be =een Trom
Table 7-1 of rubber percentage used in the manufacture of
tyre in 1959, by the main wopld consumers. I1f natural
She " = 2 '
rubber, 10se its foothold in such an industry, the industry's
economy may be seriously 1lmpalred.

From the Table provided, it o2n be seen that the
United States 1s the chief consumer, using abour 44,2 percent
or 1,626,370 long tons of the total world output of rubber,
(Here it must be noted that there is no reference to the
Soviet Sectors consumntioni of world outout of rubber, Ag it
ig, the Table cited by Loren G. Polhzmus needs substantial
qualifications before 1t ocan be generally accepted, However,
im my analysis, in order to show the relative importance of
natural and synthetic consumption in tyre and non-tyre
nroducts, 58 a basis for further analytical work, the table
riven may suffice tc bring about a practical consideration of
the genersl vioture of comretition between matural and
synthetic). The emphasis in the use of synthetic in tyre
makinz in the United States 1is indicated by 2 Ll,2% use of
synthetics as compared to a 21.8% uge of natural rubber,

Recent records show that American rubber companles

during the last five years, have guocessfully lannched 2a
pilot oroduction plant for synthetic polyvisovrens which has
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2n overall superiority to natuvral, as well as having tech-
nical vropertles avoroximate l,»:;-t}qo se of the matural rubber
product, Thus, F11n9tone announced their "Coral" rubbsr
GOOdI’iQh - ?Ulf thelr AP}G"’lDOl SN s GQ('dVF"PI‘ their "Y‘{;;F'VT‘
and the Uni+cd States Rnbber-Shell corporation their "Cie-
polyicsoprene”

The lalayan Rubber Industry is thus econfronted
with a challenge amounting more to an econcmic threst.
Althovgh t ;“e costs of ﬁ“odunﬁna synthetics in commercialily
hirh, due to the existence of otrer synthetie plants, and
high capital costs, factories are conine un heranse 3n some
countries the Covﬂvnme nt 1s subsidizing the industry, and
ite product Iin sone caseg, dumved,

SOLUTIONS.

INTRODUCTION

It seems that the only preservative of the natural
rubber industry from being seriourly impaired would be =
reduotion in costs of vroduction, an 1increase in yield per
acre per annum, new usage of ngtursl rubber, incresse
domestic consumptlon of natural rubber by encouraging new
industries, ard ultimately, should the Malayan economy want
to be more stablilized 2 diversification of Industry will
have to take over the tin and rubbei nredominance.

Falaya camnot indefinitely devendé on tin and
rubber to preserve 1ts economy. The impending danger is
t00 obviousg. Nstural rubber has to meet its comvetitors in
the world rubber market while tin is a robber economy which
does not ascertain its indefinite extraction.

COSTS AS PRIME FACTCE IN FUTURE CONPETITIONM

There is already a recognition in the naturszsl
rubber industrizl oircles that future comvetition between
natural and synthetic rubbers will be orimarily on cost,.
The Natural Rubber News (1958) auoted@ H.T. Karsten, a director
of the Limited Baltic Corvoration and chairman ard director
0f several other Malavan Companies who shtated thst:

"So long as the price of nmatural rubber iz above

~ that of synthetlc, there 1is an 1hducement to the
manufacturers to sue synthetics'.

Alttough I have made gome nypothetinal examples
of cost czlculaticns 1w the vroduction of natural rubber,
thepe 1s no valld over-all figure onrn the cost of raising
nstural rubber, Very effiolient firmé according to my
ocalculations have operating costs within the range of 33 cts.
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o L5 ots, ver 1b, (20), A director of the inglo American
Corvoration wss quoted in the early nart of 19?8 ag helleving
+hat efficlent estates have onerating roste s low as 38cts Jtn
L0 ets., per 1h, of R.S.5. (1st auzlity ribhed smoked s%eet): ~
Altroush his firure is quite out of date, it still presents a
very zeneral 1dea of nosts in very efficient estates, However
1+ rust hot be mistaken here that overall »lantation costs afe’
within such an avnoroximation. Sraller and less efficient
estates, may meed hilch 2ogts, and in still smaller acreapes,

the cost may be SO q%eat ag to vnronovnee 4t commercially not
fezgsible,

Here, it must again be understood that different
kinds of wage payments are glven 0 different veonla on different
astate sizes. This may range from monthly and daily vpaid
emplovees to the "hagi-dva® heosis which 1s a ind of 50-50
sharing basis employed by very amall fapmers, it is because
of such differences in wase vayments, bosts of production tend
to vary widely and as such, profit mergins may vary too.

For the more efficlient est=tes, therefore, prloes
of 60 cts. and over to the 1b. may cenerate aulte a satisfactery
profit, Smaller and less efficient estates have costs of 50 cis.
to 40 eihg. per 1b, 1 will be first to feei the impact of losses
should prices fall below 60 cts,

REPLANTING WITH HGIH YIRIDING CLONES

Replanting with high yielding clones may contrivute
more than any other single factor to® reduction in the cost of
producing natural rubber. A tappeer can handle as many ~high
yielding as he can low-yislding trees, From this, 1t can be
understood that labour productivity can be fully utilized with
more economic high yielding cliones, Fconomiac efficiency mey
vlay a very important rale in determining world dominanoce ot
usage and production. It i1s now vossible for an individual
tanper to nrofuce double the outrut now being obtained, with
relatively rno increa2se In 1abour other than that involved imn
takineg the additional welght of latex to the estate factorv,
Thig problaem may be colved 1f the HMalayan Rubber Industry adont
the Liberisn "overhead trolleys" to brine in the additionai
1atey. The nlantine cest and other features of estate
manaremant are not increased.

Tne ectate factory costs are related directly ©o
the amount of latex handled and would be increased in direot
nronortion to the increase in »nroduction, Ag hasg been alrgady
geen from experlence end present tendemoy cf labour mumion
morenents, the jnoreased efficlency of 5 hirh yielding egtates
will dndoubtedly be aneammanied hy increases In waoes, The

P

(20) Refer Chapter V.




sneation whether such ywace dengnds are justifiable when no

rorson2l inereases in efficiency are realiced, has been constantl
. Allowing for certain ne=c-ntawe inereases in wapes, y

incereased productivity of the indiviadual viorker when ﬁéné-

ng hish-vieldine trees nould more than comnansate for the

soreased labour costs.
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I% 1rust be brought to lieht, however, that this
ort of conclusion 1s an oversimplification of the probdlem,
' plantine as in 2a»y other forms of asriecultnure, threre are a
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nunther of uncontrollabhle variabhles whiloh ean unset or
reverse the anrlication of my contention, To taks the
lest case, 1t is 2 trulsm to say that under bad sunervision,
e hest planting material is of little more use than the worst
cause hich potential yields are only reslised uméer afficient
manacement, Such are problems whichmay need more attentlon

han existineg ones., The immediate solutlon, therefore, seems
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to be ddw cost, increased productivity a2nd yield, and
efficiency in all the factors of productlon.

TOWERING OF PRODUCTION COSTS

Ag automation is not possible in the tapping of
rubber trees, the only solution to 2 lowerling of coats of
direct labour would te to increase the yiedd vcroductlivity of
the trees, In a recent eampling done by the IMPIEA, the rubber
industry has an average increared yleld of 494 1lhs, in 1956 to
a oresent increase outout of 913 1b. an acre - an approximate
jncrease of 84 percent, This increase 1is nromisine as an
agent in the reduction of oosts, but it should not he the end-
all in productivity research, since the synthetic threat is too
creat,

If revlanting with high vielding eclones is done in
e pubber industry, then costs can be reduced # st11l further.
nononic efficiency and productivity increment 1is, therefove,
f prior imvortance in the pursuit of costs reduction in rubber
lanting, ' ‘

-t
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Efficienoy In management 1is essentlially important
age supervision is important in seelrs to the efficienoy of
other emplovees., It is only logical that ineffiolent
upervision breeds ineffiolensy in the lower rungs of the
odusotion process. So unless the problem is dealt with frow
e

0
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: too, the whole industry may still be preducing inefTiciently,
in other words, producing rubber at much higher costs than
B -onmercially feasible, #&s had been emvnacized earlier hich
B crential vield of new clones will mot he realisable unless
8 -ivervisors are themselves efficient anpd not just economlic

& crasites,
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Efficiency is a measure of the overall factors
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which are combined in the running of 2 plantation. It reculres
aonstent attention to detail and herein, lies the preatest ‘
janrer, Costa are, as mentloned, the mos?y importent ltems in
nlantation manarenment, and 1t 1s almost fatally easy to'baoome
immereed in costs to the exclusion of the main point of U
planting, that of growins and explolbine rubber trees in the
2o0st efficient way. Hestricted exvenditure 1s often used aé a
gsynonym for econowny, wnereas econony in this sense is often

the converse of economlc efflciency.

To be more snecifin, chesan methods of planting
apd maintainins mnature ftrees and thelir reverse over cultl?ation
and unblanced wanurins are hot efficient, Tloney sdpent on
effintent sunervision is seldom wasted. The cquestion of the
deoree of supervision %o be vrovided i=s individual, Small
amaunts of money saved in trivizal ways may lead to large
expenditures or loss of large guma. after the passage of vears,

EXPANSTON OF PRODUCTION FACILITIES 70 FERT INCREASED CONSUMPTION,

The ability to exvand sources of suoply to meet
increasing denand 1s:contr0111ng factor in &ny majionr increasF
in consumption. Before the develoonent of synthetio rubbers,
expansion in the consumntion of rubher wag flrst deverndent on
jntensified exploitatlon of wild sources of rubber - a relatively
exvensive operation - and, then, later on the relatively show
exvansion of plantaticn production,

The very elastio demand for rubber and its rela-
tively inelastlo short run sSources of suoply, Zenerally lead to
hich prices when demand is high and to a considerable time -
13g in the reflection of hich oprices being pursued by increased
productlon. Sustzined demand has led to an encrmcus expansion
of the rubbar nlantations during the fisst three deocades of
this ecentury. ‘

In the case of synthetic rubber, production is not
rigid, Acceptable rrodes of synthetic rubber can be nroduced
by standardised processes, jncrezses in production can be
realised as ranidly as the cavital evnanditures can be justified,
anthorised and translated into factories and faclilitles - &
much shorter neriod than is required to transform a seed into a
mature rubber produeing trea. A einecle year of gommercial and
jpduetrial develonment may raqual half a decade of agriocultural
activities in the develonment of rubber oroducing facilitles.
This factor, more than any pther, will determine the provortion
of natural and synthetio rubbers used in the manufachure of
commeroial products jn 1970 for inetance,

Thig is another added advantaze of synthetlc over
natural since there 1s an eagier variability in production
withont a lon~ walt, Hiosh matural rubber nraces brine into



the market not only synthetlc comvetition, but also "seranned”
rehher, which as records show,account for gulte suhstantial ~ 1
amoints of rubber nsed in the manufature of tyre and non-tvre )
crodunts, In fact reclained rubher wasg introduced long before
tne develonment of synthetle rubber. Americans recarded the

nee of such "reclaim" as a check to excessive rises in raw
rubber nrices,

Accordines to forecasts (21) by distinesuished rubber
authorities the increase in consumntlon of ruhber will be around
five million tons a vear by 1875, kalara will be providins
ahout 895,000 (22) metrie tons by 1970, These forecasts vrovided
are rather ouch approximates and do not give the desired ) '
information as to how the fizures 2are arrived at, The forecast
can thus, be reviged, sinre any forecasts nust bring certain
assumntions,

Aorording to a very relisble local source, the
Halayan rubber production forecast 1s based on rather conserva-
tive 2gssumntions, It is, therefore, very liikely that thls
estimated productinon will be reached while a nigher production
level seems possible, #An estimate of the maximum production
in 1970 for Malayan rubber would entall the fgllowing
assumptlions,

Assume that:-

1. Fragmentation and vlanting with other crons
is bhlanced by new vlanting,

2, Replanting up to 1970 is reduced to an average
of 20,000 acres per year. (lote that a re-
dupt*nn in ranlantlng will resnult in a hicher
outout 1n 1970).

3, Yield ver acre of "01d seedline" and "ovre-war
high yieldine" remains at the 1962 lwvel
instead of slowly decreasing.

L. Averare yield per anre of hich yieldine "noct-
war" material will have reached 1,2001lb, 1n
1970,

Basaé orn thege agsnmotions (23), the statistics for 1970 would
rezd as followe: | ER

—— T . —— S—— .

(21) Source: Confidential.

(22) .0. Commodity Heview 1GA2: "Arpicultural Commoditiles
rrojsctiom by 1970", page II-87,

(23) These are fipures for the estate side only.




Acrence Yield

DET 2cre
Cl4a Seeﬁliﬂf"ﬂ L],QO’DQO Lio 1n
Pre-war hish vieldine 230,000 1.025 1h.
Fost-war hich vieldings 1,100,000 1’200 1ivb.
Immature 200,000 ’ o
Total acrezne

unéer rubber 1,930,000 acres,

Therafore, total estimated estate rroductiorn would be
770,000 tons,

Seeninsly, if we azsume that the smallnolders
nroductinn imeresses to a corresnondinsly 20 vercent higher
level, or 550,000 tons, then *the *tntal ¥alavan rubdber outout
hv 1970 would be in the vicinity of 1,3 million tons,

What 1s imnortant here is that by 1970, we hoD=
that all the ruhbew produced would be consumed. The F.&.0,
commodity Review (1962) (24), sives a verv ontimistlc view
balancine the 1870 production estimntes to the consumntion
estimates., We can, therefore, base our production vollecy
on the firures given, and produce within The exnected
rance of consuvmntlon. .

e

EXPANSION OF PLANATIONS,

A mnltifold increase iIn synthetic rubber production
in line with a continuing increase 1n the rate of rubber
consumption does not appear nesrly so 4ifficult to atialn as
a doubling in n2tural ruhber produntion.

The Rubber Statistical Bulletin of the Internaticnal
Rubber Studv Group for Februnary, 1958, estimates the total
acreage of »lzntation rubber throughout the world 2s
11,210,000 acres.,

In Halaya, according to the December, 19631, estimats
made by the 3tatistics Departrent 0 Fetate 4Acreage, Uhers
st111 2 rubber potential of 127,987 acres, whtch are canabl
of cultivation. If the price of rubber is hirh enough to
offer a suhstantial margin of nrafits, then by 1975, 1f
100,000 acres were planted with high vieldinz clomnss, andé if
an average of 1,300 1hs. per acrec Per annum can be realiced,
2 very substantial total ontout of rubber can be achieved,

International rubber statistics <how that world

PR % o]
oroduction of natural rubber in 1957, 1s ectimated 2t 1,892,500
lome tone, Or an AvVeraes of omlv 378 1h, of rubber per asre rey

— -

vt " " ——

(24) On, oit, "Acrinuitural Commodities Projection , 19707
page 1I-89 .
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rer annum for *the entire planted area, There is noW a large
acreare of oiomal “unbeﬁ with comparatively hi?her yielad, -
hut the nredoninznt acreazas- of rubher trees consists of
unselected gssdl*n»o with mean yields helow that oudted as the
"overall" averaze, The averace ialayan unselected seedling
vield for 1957 3e 374 1lbs, ver arre and %there were 972,000 acres
of meelected geedlines tanned out of 2 total of 1 ,Lk C00 =2cpes
of mature rubber, However, the lLalavan total of tanrahle
sereczge for unselected seedlines for 1641 dropned to £26,000
acres out of a tanmable totsl of 1,337,000 acres, There are,
of course, conclderanle acreages that hoave heen replanted but
have not came into fnll kearirne, In halayas alone, there were
no less than 562,000 acres of inmature untanrable ruhber in
1061, In addition even th:oush there ware 1,383,000 acres of
m2ture rubber during that vear, only 1,337, 060 mores were
tanred, The difference it has heen determined arises from
data which was rnot collected from the mixed stanés acrezpre and
otrer '/mrecorded nroductive acreages from estates overlooked
in the cornliation,

If rubber nlantations are to continue om a gound
healthy »rogramme of expsnsion, all future estimates of
nrnduction will need to make alléance for hicgh vrovortions
of immature trees and unrecorded data, The existing acreacs
may be emvected to yleld rmore rubber as the young trees come
into full bearine. On the other hand, the increasing vield
of maturing areas may be sorewhat counterblanced by the
decreased mroduction of obsolescent nlantincs and srecs taxken
out of production for replantirg. =accordingly, 1t ocan ve
assumed that at any one time sore 255 of the nlapteﬁ acresy
will pe out of tap because of immaturity or dissconomy in

EXPaNSION OF PRODUCTION FACILITINSG FOX SYNTHETIC.

The expznsion of facilitles for the manufacture of
synthetic rubber is goine forward nwuch rore ranidiv than the
eynﬂﬂsion of plantations, Annourcements have been made of the
construction, or nlans for the conetruction of new factorics
for the nroduﬂinp of aynthetic in Franre, Great Britain,
Holland, Italy, lorthern Ireland, Scotland, Australila, West:
Cermary ac weTT ag Rnussia, ech“-oel fcurnals also show the
oreat advance in synthetic resszrch as well as synthetlic rubber
nrodurtion by all these oovntriecs, Fach of the new factoriles
will hove an annuzl eapacity of, from 5,000 tons to 60,000 tons
of rubber, They include chiefly SPR tynes of vuober ana

Putyl, Perbunan, Neovrene, and other speciallyv tyvses

In Rursia 1t hac heen stated that synthetic rubber
1e now heine nroduced in fantorieg in 17 different vlaces and
th=+ bv 1076(} f‘np total napac j_f*v for V\'ﬂhﬁn"i?’\ﬂ‘ cvrnf'lﬂc-‘?“&(‘ wii=her

wa1uld hIve re2ched a level of 850,000 lone tons ver annum.



Tt is clear that the ocanacity of the world to rrod
rubber is beino expanded rapidly, and thic rate of

r exnansion
may be exnected to continue as long as there 1lg & prospect that

consumption irecrenses will continue at a rate comnparahie with
trose now being experienced, )

New faoilitiee mow beins develored are predominantl
£far those mroduction of general nurvose rubbers, for which )
there is a good assurance of continued demand for a suffleéient
period toaemortiss &he sost of the facilitles, Individual tyvpes
of general purpose rubbers are rcublect vo s=verse comnetition
not only for from natural but alse from new synthetiorrubbers
thast are 'mder exrerliemental test or that will be found in
the future, The dapand for the apecialty rubbers 1ls much
more difficnlt to predint and the future compstlition among
them may be sven more intense, ~ *

RESYARCH FACILITIES

SCIENCE Iv INDUSTRIAL DEVELOTLENT

The ugsage of rubber hag douhled and redoubled
during the first half of the century because of the econcmic
and industrial progsress of the world, Rubbér has fitted into
this economic expansion becanse of the gneculative urwe that
has oirculated throvghout the world - to develon and increase
the sourceg nf natvral rubber, to supnly mashinery and
eauipment for the manufacture of svnthetic rubber and to
utllize the matural and synthetle rubbers in the fabrication
of articles adjusted to the advancing tedhnology.

PROFIT IQTIVE

While the profit motive has been largely resnonsible
for the pnenomenal expansions,it alone, even though acccn-
panied by the utmost In enerzy, could mot have succeeded withoth
+he use of vast resources of scientiflo skill and concentrated
rasearch effort, The ruhher indnetry, from vnlantation
through to finished roods 1s a mdfient to the unlon of
sommeraial, industrial, fechnical and sclentific efforts, T
ruture of the industry may well be determined by how well these
skiils are corihined Aand ntilized in the conin~ years, There
1g no saturation point in sirht in the naaga of ruther, Esach
new invention and advance in technology has increassd rather
than decreased the need for rurber, Limitations 1in the
eynansion of its uvgage can COME only through the fallure of
technical and regearch effort to developD nronertles to niced
each new demand, or of the rnbber industry to incfense SOUrCeESs
of sunnly to meet the innreased demand,

SCIRNCE I PLANTATIUX DVALOVEERT .

Herely planting greater acreages of rubber trees, OT



constrnatineg more factories for the nroduction of synthetin
rubber, 1s not the answer to 1117114 ine incrensed demand in

the future, Greater ylelds are nossible from existine plantines

throuch the Improverment of tree resronse - hn nnfrjcnfg nark

etimilants and immroved tan-ine sequances nfﬁ The mqﬁhrifv

*

of treeg on evictinc ng*‘*?figno ‘QT‘G ""1:”5‘1"‘36 q99(]11“1f’0 with
poor ~rowth chavascteristing and inferior vi-1ds. Irmroved
meedlin~ and clonal celections are 2vailabla for use in
nlqn+inﬂ new arencs or for renlantine exirectine areas. Thisg
?13“T1n¢ material 1a not mmiversally ancentahle and fop bhegt
results, must be gelected and vroved for nart 1nu}qr ronditions,
Variations in soil, rainfall, temnerstore and iseasge, control
tne selection of ﬂaw clomes or seed stonks, In La]avq the
RBubher Researnh Inctitute hag sunJESqulLy wnlawnnrcd +the use
of many new «=2lected hichayieldine nlones., It is nnasihle
*hat the begt of the nresent clomes will be surerseded by new
clones with coreater sunerior yileld, better bark characrpwis+1cs
and hicher levels of resistance to the known dlesengen,

The ohly nroblem at present,seem to be the limitation
in human vonulations cavable of caringe for ruhber trees rather
then the avallability of land canaﬂla of nurturing rubber
nlantations. It has been povularly understood that hiech
vielding trees without efficisnt supervision and manarement
wlll be of little vroductive uce ,because,unless guldance and
correct instructions are forthwith, hirh yieldine ruober trees
may be left uncared for,and unecomomically tavped, As has
been stressed by many rroninent Ecoromists, the Tronics may
be 1imited in human resources capable of utilizinp effiojnncy
and muke the best use out of available resources. The eiement
of entrerreneurshiv seem to be rather absent in the Troniasal
economiczgs, lMajor increases in rubber vroduotion or plantztions
muert come, to 3 creater dersree, hy increasing the outpnut of the
human elements throwvsh increased yields.

The charsoter of the plantation produot must b= impro—
-ved to keen vace with the carefully prevared lahoratoriz
chemical rubbers, Extraneous imourities mnst be ricidly exolnde&
and the ocharacter of the hydrécarbon itself imuvroved or sltered,
in any suitable mammer to meet new demands or improved charaﬂ“pr
istics of competing products,

PLANTATION RESEARCH.

From the "Natnural Rubber Newg"(1958) the retiring
chairman of the Rubber Producers' Council of Malaya, Mr, S.N,
King % , stated on the present prospeotus and status of The nlante-~

—

% The statement was made on 27th, Feb, 1958, in oconjunction
with 2 valnable gsummary of the preeent status of th: planta-
tion rubber industry, from a radio-press oomment,



-tion rubber industry, that researeh isa emphatical ond of utmnat
importance in view of the 2ims of the synthetic industry to
rroduce somethine 1ike naturad rubber, He ig quite nn*imﬁo¥10
anout tnis relstions shin and seems to show that since synthetin
1s mursuine after somethine sinmilar to naturzal rubber, the re-
search fleld for natural ruhher wonld, therefore, he nALroncW‘
Tnis attitude is not iminue and represents a reneral
weakness of many lesders of the plantation industry who fail
to understand the advancws that have heen made in rubber svnthew
cis, )

I‘Er. \1.t‘§¢ anﬁ“o (‘i’)nf‘li' i(\}'} 1g: n()t ‘hu—‘t 1 d H-‘?C@%AS‘? in
veneral, research on synthatic rubber 1is diracteﬁ nnt toward;

renroducing or stimulating natural rubber, but towards nroducing
naterials superior o matnral rubher. While the versatalitv of

natural rubber »as not heen matched, synthetie rubbers now rave
sunerior analitles in the way of o1l rﬁriatanu,, paletoanne o

oxidation and non-flammabllity, that may resuis in a permanent
preference for smthetir~ in the future if nore fundamental re-
search 1s not put into imorovins the auality of ratural rubber
in those imporiant characteristina, It must he emnnasized hereo
for nurpoeez of reality that market eoraden of natmral runher
are ereatly inferior in rnrity smd nleanlines- to commetine
grades of synthetic rubber, ‘ -

A oreat difficulty of efficient recearch 1§ that immedia
ate alm=s are emphasized to the evolusion of fundamental studies
that are not directly related to current pronlems., Thie dim view
may he offket hy the votentizl factor that the future of the rubher
plantation industry may devend, in large measnure, orn the decree
to which producers of natural rubber are able t0 meet the
threat of synthetin competition by vroduotion of new siner<
1or tvpegs of natural rabber,

It may bhe worthwhile to note that the Tuture costs
of produectior may denend on h2virn~ and vtilizins the funda-
mental knowledee of the physiolocy of the tree, 1Includinc the
chemical sné nhvsical proceacses IinvolveR within the latex
gystem in the transformation of nrecursors into rubhar; ir
the formation of the precursors-of rubber 2nd in the frans-
location nof the precurs=ors tn the gseat of rubber ~vnthesis

These answers are not to be obtained merely by study-
ine the nutrition of the plant, or even through the detrilea
study of tavning mcthods, Fundamental studies are needed on the
living vrocesnses within the plant, on how and why rubber 18
formed and on the pvhvsiologinal nature of the response to tano-
in~ ard stimulation , and of resistance to disease, BSuch stnudler
may mot lead to imredlate increases In yleld or decreases in cost

Thev mav requlre vears of costly research without signifle-ng-

S



gain in plantation techmnicues.

In the natural rubher *nﬁu~tTV, the use of hish yield-
ine clones, imnroved cultural nract leee, vield stimulsnte 2nd
better faonine teochnicues, holda nromiss of ine erezgins subetant-
1221y vields ner trees and ver 'mit area. There ig 8lao = hetter
understandins of the rubher tres from the aeronomic 2nd phvesio-
locinal nointe of view, and orawine Ynowledse nf it reiztionahin
to s0lls and water, From an economin noint of view, howevey, 1%
1s desirable to andilyse the lono ternm nrodnotion cost nrosvects
laroely in *evrmsg of sevearal desiranle fantor coas*te invuts
wihileh are involved in producing ruhhner,

While there 1s mo certainty that fastor nrovnortions
will remain statlc, theve are strons indicationg that direct
labour factor inouts, 2s a rrovorbticn of total factor cost in
produeine matural “uﬁbnr will rermz2in both hich and fairiy
steady over time, The mahﬂaniva+ion of matnural rnhher
nrodnction 1s not even a serinns torie of convergat:® on, and
lahour in=@ts in rost eatnte onera tinons are not wikély to
dron helow 50% of +n+91 factor coats hased om nresert rcost
levels, Ur» the basis of abeolute nqvq%caW relationships, the
natural rncher industry neually nroduces hetiteen one nd one-
nalf tons ver man year of estate lahour, It is niqn?y unlikely
that thi~ r=tlo willl ever exceed two tons ner man year of
labour as long ag each tree has to he individually tavpoed more
than a hurdred times a year,

This labour invut couxvonent of total factor cosis
1s important, as decreases in these costg, (cince they will ocne
lareely at the exnense of redunced labour carninNS) are nnt too
1i¥ely in most ruhher producinge areas of the world., Increacines
lahonr af-iciency 19 nnssible bot 1imited in econe; at the
same time ¥is nrobable that pressures on wares will abgorb
any sunh inereases in labonur efficiercy in nlantatiorn nrnduntion,
£l1eo relevart ig +he fact +that anv natural rubber nroducing
nation which urderooss ranid irdustrinlization or develorment
will have additional vressures placed on the wage structure*and
labour rosts will tend to inecrease accordingly,

Perhans the seoond most imnortant factor inout in
producin~ natural rubber is sdministration, The large humber
of laznourers, trees, latex cnups, orowth records, wage vpayments,
welfare procrammes, and other elements involved in a tynical
natural rubber plantation complex are a heavy and costly
administrative burden., The prospects for lowering costa in this
realm are A4fficult *to ascegg but the likelihnod is that ther
A1 ke perltohle over time, Un smallholdin~s, of course, fthere
is no line of demarcation between adririestration and labvour,

and tney ruast be considared one,



A third Armvortant factor input is land, The
Eoonomiet is escentinlly interested in 1ané@ fantor immits nern
mit of ountput, I+ is w*+h In thias f1leld that the rcreatest
cost rednctiorns are likely in the lomz run., The aévaonmcnt
of hich yieldine nlores 2nd the fort that one fventnally
might bhe ca-{-*»'%w(‘ An svergoe o*f‘ 3 000 1bg., of T‘uh)a*‘ ner yen
ner arre wherezg L0OQ +o wﬂO aa cf\ﬂq” ered 0 efolals| average 1n,
tre nest, 1e hoomd to nurh nhvcir‘HT Jand fmnut c“”‘l"*fi"‘?‘f‘ R

iovwer, Land prines, covcidered on the h&“1“ oP ocrnortunity

-~

coste are likely Yo remaln c<teady ov, =2t leagt, nnt %o
inecresce ﬂwnrcniﬁb?v in moot ma oy rnhhcn rr nﬂ1v~ areas, In

snme avess, Ineludire L@2lava, rihhen anneare to be the only
fmmortant esconecnle use of Iand «ith the reanlt thnat nressure on
1and nrices as far as altermative nreg of the 12nd are
amrerned g almoct nom-exictent,




