CHAFIER 1II

AN ANALYSIS OF THE SUPPLY ELASTICITY OF
NATURAL RUBBER,

In order to undédrstand the real prcblem, natural
rubber has to face, we must have a clear understandine of the
facets whioh make up the industry. In this way, the
determinznts of vrice is imnortant as the natural rubber
industry willl , in the near future, be comveting on such a
basis, It 1s this, that knowledge of ths forces whioh
deterinine price should be understood,

The price of rubber as it is, 1s subject to wide
fluctuations - the chief determinants cf which are the
supply and demand of mnatural rubber, A4 study of the market
which rubber has to compete in will, therefors, involve a
oloser scrutiny of the faotors whioh make up the wnrioce,
namely supply and demand,

SUPPLY FACTORS

The factors which make up the supply of natural
rubber can be éisoussed under the following:-

1) The elastioity of production
a) of small-holders and
b) of estates,

2) The elastioity of export supply and
3) Cther determining forces,

However, from the practical voint of view, in order
to determine the supnly of rubber within a certain period,
other factors like the number of mature and lmmature trees
{(or acreagzes of trecs in overztion)the efficlency of produotion,
the tyre of trees or olomes (high yieiding or ctherwise) and
g2 nost of other faotors must be taken into account,

For this reason, therefore, ths zbove factors
governing the supply of rubber need modification ana _
appropriate qualification. It would be more realistic to fore-
cast the supply of rubber within a certaln perlod tnrough the
analysis of acrezages, percentages of mature and immature high
yilelding and other species of rubber trees, the extent of
replanting undertaken and so on. _This will, therefore,be dealt
with later ir the chapter, We will, thereforg, come back to

our theoretical sspects of supply.



ELASTICITY OF PRODUCTION

Economists generally arree on the relative short-run
inelastlc nature of rubber rroduction, Unlike industrial
manufacturing vroduoctivity ,the elasticity of naturzl rubber is
not governed by a nupmber of productive machineries, but by thne
avallabllity of productive trees existent atv a oer%ain period
off tlme. =&n incresseé production of ravber can only be realised
through 1Intensive tavping and 1vﬁreaq1nw the acresage of new
plantings which would only tmk? up to uh@ long run aspect of
natural rubber prcduction, sinue a number of vyears will have to
be foregone before actual production cazn be realised, Therefore
altrouzh nileh vrices may oreata incentives for Investment into
the industry, the element of uncertainty ocannot be unduly ignored,

Acocording to recent rezearch the short-run elasticity
of rubber vroduction, it has heen rvecently estimated that the
elasticity of swallnolder production was in the range of 0,12
to 0,47. Point estimation on a monthly basis was the method
used, For estate production using annual figures, the
elasticity 1s less than 0,2 taking inte account orice lacs of
seven years. (6)

This rather low elastioity probably explains to @
gignificant degree the volatile moveuments of rubber prices.

The physlcal character of the production vprocess is
explained by the observed rigidity - since a2t any roment of
time, there exists only 2 given number of trees., This expvlains
that the varliability production can be attainéd in a limited
nunber of wayg:-

a) By changing the method of tavoing (e.z, varying the

number of cuts as in slaughter tapping).

b) By changing the frequency of tarving.

¢) By varying the number of trees tapped.

d) By shifting out of production of rubber altogether

into other ocoupations,

e) By applying yield stimulants.

In addition, the stock of trees 1s a long term fezture
because rubber trees take approximately five to seven years to
come into tappinz, and roreover, it has an economioc life of

(6) Prancis Chan Kwong Wah: "A Prelimimary Study of the Supply
Response of Malayan fubber Estates Between 1948 and

1959,
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some thlrty to 35 years, which in turn
. vields varyl uanti-
tieg of latex annuaily through its vroductive 11f§.ng :

Other considerations are that production resvonses to
rubber prices vary between estates and smallholdings, because
costs of produotlon between the two similarly vary.

ELASTICITY OF SWALLHCLDIRS' PRODUCTION

Out of an approximate total of three and ahadf million
acres of rubber trees, 1% million acres come under smallholdings
oroduction which is approximately 42,5 vercent of the total
contrubution to the Malayan Rubber output, Thus, the factors
poverning elastic or inelastic smallholdling response to prilce
stipull will have an important ultimate bearing on the
aggregate production response of Malayan rubber,

Many Economists seem to hold the idea that the small-
hodder vroduction schedule 1is more elastlic than estates in
view of the possibilites of alternatives like shifts from
rubber to rice production, or to palm oil and other creps, They
thus, ignore the very faot that such possibllities may be
prevented from being materialised in view of the faot that
shifting cultivation on the same glveaplece of land is both
expensive and not always technically possible. Hubber small-
holders, as asserted by many developmental authorities, produce
on 2 subsistence basis and hich prices are seldom an incentilve
to increased activity, Such general concluslions need qualifi-
cations however. But from the general overall point of view,
smallholders have very limited capital to augment any signifi-
osnt chanse, Other prevailing factors which act against such
presupposed relatlve elasticity of smallholder oroduction are
the seasonal, institutional and techniocal factors whioh have
+o be taken into account too.

The faotors which govern price inelasticity of
production can be gummed up 8s follows:i=

a) Honopsony and marketing factors
b) Supplementary Sources of Income
o) Subsistence Response.

a) Monovsonv and Marketing Factors

The factors making for the existence of monopsony and
0ligovsony situations at the first buyer lazel of smallholder
rubber may also cause price inelasticity. Smallholders may be
forced to vroduced at 8 certain rate or price which is in a
way benefiéial to the monopsonist, even though more attractive

alternatives are open because: -

1) they may be in debt to the monopsonist



11) they msy rely on the monoosonlst for essential
supdlles or
111) they may have to maintain the "goodwill" of the

monovsonist in view of future transaations, and
S0 on.

Supplementary 2ctivitles besides the tapping and
processing operatlons, like poultry rearing, fishing, handi-
crafts, and the llke, may generate additional cources of
income making ®Mfor the inelastioc nature of smallholder
nroduction. However, this factor is diffiloult to assess in
the view of the faot that data 1lg difficult to obtain, since
the extent and degree of thelr supplementary activities is
difficult to asgess,

¢) Subsistence Ragnonge (7)

At times of low and deolining prices, the economioc
activities may be likely to be subdued., It is, therefors,
conceivadble that alternative emnloyment or sources of income
may be difficult to obtain, thus, entalling a difficulty to
sustain his subsistence standards, In order tc maintain his
own economic standards, even at a stare of declining pricss,
instead of rsducing output, he may increase it to meet his
minipum needs,

CONCLUSIONS DERIVED

The conolusions derived therefrom would be:-

1) Teohnical factors of production roint to a rathnexr
inelastio response, at least, in an upward
direotion. There is a2 physical 1limit to the
number of trees tapped and the method frequency
and the intensity of tapping of the trees.

2) Production resvonse at times of low orices would
devend on alternatlve production, employment and
supplemental opportunities available. 1t is also
1ikely that in a depression, production from small-
holders would increase rather than deorease, As
mentioned above, there 1s a physloal maxima to such
an imcrease. However, it 1s true that the more
1irtted the alternatives and the greater the range
and orofitabllity of supplemental activities,the
legs elastic would be the aggregate resvonse,

(7) T.4., Silcook "Economy of lalaya" page 22, 1954 (Singaporse,

Donsld lMoore),
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3) Accuracy of measurement of statistioal or
empiriecal measurement of elasticify of small=-
holder "resnonse 1s handicapped by a number of
factors, esveolally statistical accuracy and
v+ ocoverare, The effect of the "Emergency",
the transfer of mature acreape,and the effects
of age on changing yields,are some of the
factors wnioh are difficult to compute.

4) The degree of monopsony fzctors is difficult to
assegs and not emvirlcally verifiegd,

5) Varying stress on effort, capital accumulation
and other vhysiological as well as psychologlecal
responses may concelivably affect the pattern of
gemallholder production resovonse,

6) There may be different notions of subsistence
W Ea5.79 altogether as different levels may be
advocated by different communities at different
times too,

All these factors point to the lnelsstic nature of
smallholder prédduction response to prilce ohanges,

ELASTICITY OF EST-TE PRODUCTION

Prom empirical studles, coste of production and other
technicalities involved in estate production make the produc-
tion pattern responses to price more lnelastic than that of
smallholders, Supply rigidities may be due to other factors
besides, but owing to the Anportanos of overhesd oosts which
vlay a very prominent role in the production prooess, the other
factors must be considered as of seoondary lmportance.

. The resnonse to price movements 1is, therefore, very
1imited due to the fact that estates oarry a very high propor-
tion of fixed overhead costs in relation to thelr total
oroduction costs as compared to smallholders whose overhaads
may be comparatively neglipible, 1t 1s beoause of the long
term contraot system of estate labour that labour exvenses
may be termed @s fixed since the "trouble of dishanding and
recrultin?' labour in times of fluctuating prices may not
justify their being so., However, the term "fixed" in suoh a
sontext meeds qualification since it is debateable that if
orices should fall very low estate labour and production may

be curtailed,

It is, however, the general belief that estates tend
to follow a steady long term tapping and production pclicy.




Variability in size énd

attribute different vattern of response to the production vorocess
as well as, give different adherence to tapvpine and replanti
in view of chances in vrice and the market structure. L1t
should be of interest to note that in 1960, European estates
accounted for 70.7 percent of total estate output and that durine
the same year estates with ths size of less than 1,000 acres B
aocounted for 79.7 percent of the total estate output. (8)

estate owmership also

s

Generally, managemal and tapping programmes of
European owned estates are nmore attuned to long run factors
tather than to temvorary short-rum chences!in price. Therefore,
suoh estates would have a rethar inflexible response o short-
run prices of rubber and their dominance in total estatse
production wonld make for a rather inelastic apgregate ectate
production resvonse,

Two faotors which are generally overlooked
statistically in the ocomputation of estate production elasticy i
to prioce changes aretl- %

a) Long term manufacturing contracts
b) "Production-consumer" relationship.

Very frecuently dsta on long term manufacturing contrzcts are-
difficult to obtain and compute, and the fact that estates
may enter into long term supply oontrac*s to manufaoture: « at
certaln dencminatlions make production Iirresponsive to market
vrice charnges, :

Moreover, some of the largest ectates here are owned
by the raw material consunmers themselves, For example,
Dunlop estates socount for nearly 80,000 acres of tontzl Malayan
estete acreage. Thus, production 1is influenced more by own
phyeical needs than to market prloes,

L me e e m m A D R o et gk b S et g e

Therefore, in the context of heavy overhead production
costs, which attribute continuous production, the long term
oroductive possibllity of estates point to the reiative in-
elastioity of ectate production to price changes,

S ths ks (FS R M w e

Contraotual and buyer oontrolleé produotlion processes
also point to such an inelastic response. Labour employment
also justify such rigidities since long-term contracte means
peossihly extensive and intensive gunk costs. The expense and
trouble of disbandment end recnultment may make any ohange of
programme or policy most costly and unjustifiable, so that,in
lire with notable Economic contention, the rule of orofit

ar es am3

(6) Runber Statistics Handbook, 1960, Table 26, Statistios
Depabtment, K.L,




maximlzation; cost and losg minimization, will have to entail

a rieid production Programme, to make the production response
to price conparatively inelastio,

ELASTICITY OF EXPORT SUPPLY

The crucial fsotor on the supply side which infTluence
fluctuations in market prioe is the elastieity of export
supply. Several components make up this elasticity.

They are_namely,

[E——

a) the vrice elasticity of production
b) the prioe elasticity of domestic consumption of
rubber '

c) the elasticity of inventory aocumulation of the
export good (rubber) in the producing country wit
respect to export prices, and

d) the elastioity of imports of the same gocd for
re-export purposes,

Export sunply meéy be more elastic than produoction
reflecting ohanges in the rate of inventory accurulation.
Varistions in stocks of rubber held in a producing country may
then contribute to a stabilizing or destabllizing agecregate
sltuation, If more stocks are held when price is low and
conversely whea high prices prevail, then inventory ohanges will
have a stabilizing effect,

A Conversely if stocks are held when price is high ard
vioce-versa in times of low prices, then this posltive elasticity
will further enhance ohanges in price.

Therefore, prioce speculations by stook owners, existent
and potential buyers,may gencrate various degrees of stability
- Or otherwise to the market sentimentality. Expectation's vary
too,

INVENFORY BEHAVIOUR AT VARIOUS LEVELS

a) Egtate Level

The physical limitations imposed as a check to inven-
tory policy may offset the continuous production of estates
since, storage capacity may be limited to a certain exten: a&nd
since rubber 1s & highly inflammable material. Although
insurance may offset the second factor, the expectations of
price rises to premiums involved may mean that a larger margin
of profit may be available to meet ang increase in costs,

comparably,



J. Wilson(9) for instance belleves that there is a
certain amount of svecunlation by estzte managers in physiocal
rubber, as they may decide to let stock accumulate in the hope
of better pleces which will inorezse their gstate profits and
therefore, thelr bonus. ’

In as muon, it is aporopriste to mention here that
some estates do not follow any inventory policy beyond
considerations of convenlience of shinment. It is because of
the volatile nature of rubber rrices, that any unduly large
accunulations of stock is thourht wnwise . .

-k @

b) At Dealers' Lavel

As dealers in the Federation of Malayz holé appromi-
mately 70 percent of total inventions, their inventory policy
1s an lmportant varliable factor, The strencth of such
behaviour may be obscured by different locztional éistribution
and different market "sentiments" of the people involved,

The level of production, price expectations and other
foroes may enhance the degree of speculation, Therefore, such
expectations may differ depending upon the knowledge or
ignorance of market conditions.

o) At Port Level

‘Stocks held at Federation ports are mostly rubber
already sold and awaiting shipment. They acocount for some ten
t¢ eleven percent of total stocks of Malayan rubber,

d) At Re-exrort Level

Export elasticity may be influenced by the elasticlty
of rubber in ports for re-export purposes. The temporal spread
of imports is, therefore, lmportant in elther enhancing or off-
setting to a certain extent price fluctuations. In 1950,
importations of rubber into lalaya accounted for 9.8 percent of
gross rubber exports by volume.

. The uncertainty of imports though smuggling operations
(from Indonesla) is a further source of uncertainty in the
Nalayan rubber market.

(9) J.Wilson "The 8ingapore Ruhber Market", page 5L,



e) Other Factors

The antloipated rate of exports, and price expecta-
tions 1In forelgn exchange regulations or the rote of export
dutles, are all confibutive factors which increase market
uncert2inty and price instabililty.

‘ Dock strikes, trade disputes, temporary shortages in
shipping or freéisght facllities or a diversion of trzde routes

because of politlical aspirations, would also have unsettling
effects on rrice,

PRACTICAL CONSIDYRATIONS

Factors which 8ls0 govern the extent of supply of
rubber within a certain veriod may be outiined asg:i:-

1) The number of mature and immature aoresges in
overation.

2) The number of mature nigh yielding acreages in
overation, and

3) The efficiency of production,

From the tabié given, Table 3-1, we can easily say
how much of rubber wlll be produced in a certain year, but
forecasts of nroduction will only be estlmates since one does
not know or have assess to information regarding the age of
the trees tapved, the acreages of mature and lmmature rubber
and the ohanging vields of aging svecies, It should be noted
carefully that any interpretation of yield records without
eporoprizte gualifications would prove insleading and incorrecd
The table given, for instance, does not show yisld of rubber
from mixed stands and thus anyone looking at the given pro-
duction schedule will have anite a distorted ldea of the
Malayan rubber production since nc reference has been made to
yield from mixed stands. But one would not be far from
correct if a correlation :- analysis through the nethod of .

“least scuares”is made to show a production trend for future

vyears, if past yearly averages 4o not shcw too wide fluctuatlons.
This shows us why forecasts are only made for short perlods
of time and not for substantially long perlods.

From a generalised conolusion, we can ascertain frono
past records that high ylelding material will glve an
approximate yearly average of 350 pounds t? an acre. (This
figure is, however, subject to wide deviations.)

Yisldg can be stimulated and jncreased, for instance,
by varyine the amount of fertilizer to plants,vand recent
rgcordg gi prove that with new stands like RRIW 623 and sone
latest RRIM 700 series, trees o2n produce a yearly outvut of
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over 2,500 1bs. per annum per acre(lg). S0, Af such stands

were Introduced into the high yieldine acreages, the generala-
ised average yearly figure would be widely distorted.

Lone vperiod vredictions, therefore, need substantial
quallficatlons as well as modifications to give more
aprroonriate estimates,

PRODUCTION EFFICIANCY

Thils 1s a very peneralisged heading whieh ocovers the
efficlencr of all factors involved in the vroduction nrocess,
This means to say that tanninge technicues and other assooiate
tapolng vprogrammes, dirférent uses of fertilizers 2nd man-
power, less wastave from coagulation, etc. also accomt for
aulte substantial quantities of %total production. The
importance of such a factor need hardly be emphasized since
it 1s widely accepted that efficlency detevmines production
~quantum to a very great extent,

(10) N.,A.S. "The Malsyan Agriculturist" volume 2, 1961~
1962, Page 50,



