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IT. BASLC PRLEMISES

e Analysis of future markets for synthoftic rubber
(SR) is complicated by the fact that there arve no
official statistics for the praductinn/consumptton

of SR by socialist countrics. We can thercfore
assess tlie markets only for the world excluding
socialist countrics and in the soquel the word tworld!

has this connotntioun,

2, It is necessary to procced as follows, It is
unreaiiatic separately to forecast production/consump-
tion of SR and naitural rubber (NR) and then to examine
imbalances, That is not the way the system works,

NR production is by its very nature rclatively price-
~inelastic whercas the future build.up of SR capacity
will be extremecly dependent on future price trends,

It is therefore realistic Lo assumc that world SR
capacity will more or less grow to fill the gap between
total (NR + SR) rubber consumption and net NR supply,
as 1t has done in the past, The ability or otherwilse
of SR producers correclly to assess the size of this
gap 1s an important feature determuining price movements
both in the short- and medium-term.

3. The term 'net! NR supply has becen used because part
of the NR supply is consumed by the socialist countries
and is thereby removed from the gross supply as far as
estimates of world (ie excluding socialist countries)

SR markete are concerned.
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by Wiith this fvamework the problem of attempting to

assos3 future world markcets for SR can be split into
three:

(a) projection of NR gross supply

(b} allowance for the difference
betveen gross and net NR supply

(¢) projoction of total (NR + SR)
1ubber demand.

5. We thon use the identity that:

market uvailable for SR
» total demend - net NR supply

whence, by combining information on the uncertaintiocs
‘in the two projections (NR supply und total demand),
it becomes possible to assoas the range of the market
available for SR,

Il, GROSS NR SUPPLY

6. Tho fact must be faced that the broad pattern of
MR production over the next decade is for all intents
and purposes fixcd now: the trees are in the ground.
As with all forecasting exercises there is of course

room for manceuvre: there will be some year~to-year
fluotuations (og price-induced) which will introduce

& measure of *tnoise! into any forecast; mome allowance
must bo made for future use of yield stimulants,




And major chunges in the long-term price situation
would affect malters such as planting/replunting
policy though such might take a long time to work
through the system,

7. It is a simple matter in principle to forecast NR
production by direct analysis of existing and foreseen
pPlanted areas combined with knowledge as to future
yields. In practice this can be done only if the
data exist. They do, rcasonably well, in Malaysia,
and P,0. Thomas published a comprehensive analysis in
1970 giving projections up to 1980 (1). He estimated
2193 million tons for 1980. This estimate undoubt-

:edly needs rcvision - upwards. Taking into account,

for example, the Second Malaysia Plan (2), togethor
with wider cxploltation of yield stimulants, it would
be prudent to assume thul Mulaysian NR production in
1980 will approach 2¢5 million tons,

8. Such calculations cannot be done with any certainty

for other main producing territorios. Some idea of
where the world total might lie can beo obtained by
noting that Malaysian production has represented about
40 per cent of the total over 1960-70 with & tendency
for this percentage to rise recently (44 per cent in
1970). If Malaysian 1980 production is 2+5 m.tons
and if this thon reptresents 45 per cent of the total

‘a figure of 5+6 m,tons for world 1980 NR production

results. This is probably near to an upper limit.
Just wliere the lower limit lies is a matter of judge-
ment. For the subsequent analysis the requirement
is to asmsess confidence limits at a reasonable level
- 90 per cent is proposcd, Examination of various
publi=had estimates together with recognition of the
fact that some allowance must be made for the
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diffcrcnce beiween production and supply sucpeqts
that it would be prudent to set the upper confidence
limit at a little above the figure just noted and to
set the lower Jimit 1 million Llons bolow, Thus it
will be assvmed without further i scuasion that the
conf@dnnéc 1imlts (90%) for 1980 wo:ld NR qupply

are Lh.75 to )-7’ n,tons,

III. NET SR SUPPLY

§. Consumption of NR by wsocianlist countiics has
fluctuanted around the 0:5% to O+7 m.tons mark in. the
past dqcnde.' There is no logical Tramework for
projecting this into the future and all that can
rationally be done is to set arbitrary commonsensical
limits, Here the upper limit for 1980 has been sat
at 15, the lower at 0+5 w.tons. Tt is a simple
matter to investipate the effect of changing thosoe
limits. ! : o

IV. TOTAL CONSUMPTION

i

| IOQ It is 1ﬁpor£ant to recollect that“wo are con-
oerned to ustimuto ‘total (NR + SR) conlu-ption by
”the world oxcluding sucialist countrio-. Thie’ is
 an acgregatod quantity composcd of darived d.-.nd
“for varioua producta in avery country. Ideally.
'one would 1ike to make product-by-product country-
:-by-ébuntry proJections and thon to sum theso in
terms of rubbar conaumption. ' This cannot be donc

-imply becuuse the data do not existz vory fow '




countries break down ilieir conswmotion in useful
detnil, In practice one is forced to use aggrepated
~data even though this is an imperfect method. Yor
projections up to say 10 years shead it is perhaps
adecquate, For longoer timo-liorizons this would not
be s0 and it would be essentinl to study growth
trends in parameters such as population, vohicles per

household and so on.

11, Given that the data base consists of a timo-
-serios of world (or nationul) total rubber consump-
tion there ure three essentiunlly differenl approaches
to prbdoctionz

(a) conventional time-series analysis

using a mathemutical growth model

(b) correlation approaches in which
rubber cohsamption is related to
other features such as GNP,
vehicles, etc.

(c) econometric analysis of many

parameters including price.

12, The writer believos that method (c) is basically
impracticable despite its logical attractions, 1In
particular, attempts to use price as a forecasting
parameter are complicated by the fact that the price
of natural rubber follows essentially a raundom walk

" (3) and is in principle unforecastable in the long
term, A further difficulty is that it is now
"biooniug evident that the entirc rubdboer price scene
is likely to change during the coming dcecade as &
'ronult of major oadt—inflat;on in the petro-chemical/
8R soctor.
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13. Concerning: moethod (b) il has beer argued by many
experts {(eg R.G, Browu (4)) that the nwe of multiple
corralalions involving parimcters other than that
which is to be projected will almost certainly magnify

the unceitainties,

14, Method (&), supplementcd where needbe by examina-
tion of parallel {reads in cornate parameters (eg
VOhiClCH) is as praciicable as any und has ilie advan-

tage of siwmplicity,

15, Orthodox time-serics analysis of' total rubber

consumplion 1950-1970 (Fig.1) using a conventional
%ogarithmic growth model gives a medinn 1980 fipgure
of 12+4 million tons (metric)., This tigure is
blurred by two fealures: (a) 'noisc! - year-to-year
fluctnations aboul the mouel (b) imporfections in
the model itselfl, The former is assessable, the
latter 1s not (there is nothing sacrosanct about the
logarithnic model; other models cun be used to fit
the data very well), For a given model the confid-
ence limits of a projection can be obtained (5).
Thus for 1980 Che 90% limits with the log growth

model are 11¢7 1o 142 m.tons, a range of 1+%5 m,tons.

16, Tt would be prudent to assign wider confidence
limits than this, The model assumes, in effect, a
constant growih ruate with fluctuations, In fact,
sophisticéiud anulysis using cunmlative sum
techniques (6) reveals that thore was a marked

change in growth rate, from about 5¢2 per cent per
year up to 1960 to 6+9 per cent thereafter, Thus
one must pguard ggaiast the possibilily that world
demand might '‘permancntlyt shift bock teo a low growth
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" level or remain at the higher level' ' For this

reason it is reasonuble to widen the Ximits and it
is ihcg.utod that theé confidence 1limits for

| " world tota) domand bo _set at 11+ to 135 m, tohna.

Coy
. i

97, X% will bde recalléd that the odbject of the'
exercise is to assees the range of the market
ayailable to 8% by -ubtrnct:lng estimates of NR net
lupply fron tohl rubber demund. To do this, it is
ﬂ.nt nocon-ary to convort tho outilutes of confidence
1imite 1nto '-tandnrd errors of tht torooaltu' and
this has beon done by assuming thqt the errors’ dro
Normally distributed and that we are dealing in

" effeot with samples drawn from a large pepulation
(neither of these assumptions is of majox conssquence
as far as the ultimato conclusions are conpomcd).

18, _For total rubber demand the standarxd error so
obtained is 0¢6 m.tons; for NR gross supply it is

0:3 m.tons. The standard error of the difference
ia therefore 07 n.,tm’.

® the standard errér of the éum or difference of two
poremeters is equal to the squars root of the sum of
squares of the standard errors of the two parameters.
“J%ie hodMs provided that the two pnmetohl ard”
Mt as tlwy are - ofrootivoly - “hii ocase,
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19. Thbe final calculations merely involve calcula-
tion of the median SR markcet (wedian value of ‘total

' demand (1245 m.tons) minus median valuc ‘of NR not
‘supply (5:25 .m. tons minus cither 0«5 or ¥+5 n, tons)

and calculation of the 90% confidence limits of this
(modian I 1.64 times standard orror). Table I
shows the result, together with growth rates for the
decade bascd on the 1970 {rend value for SR consump-
tion (4+7 w.tons). = The same resilts are shown
graphically in Figp,2.

Table I SR markets '(1980) 'and growth rate (1970-80)

 .mgnket; . ,gréwthunito
(million tons) | (por cent)
‘NR uptake by
socialist. |
countrioes )
(u.ton-) BN N 7 SR Y I 1T A LL. N UL
105 1665 775 885 | 3.6 S0 6.3
105 Te65  B:75 9:85 | 4:9 643 7.4

(Ll lower (90%) limit; M: median; UL: upper limit

Croe o . M

: w; '‘Given the basic Premise of this paper « .that

~ the ‘Cuture merket: ‘uvdilable for SR is Just the
differonce botwocn total rubber demand and net NR

t




supply then it is hard to confute the conclusions
"sat out in Tuble I and Fig.2,. True, other fore-
casters might cowe up with slightly different
projections and/or difforent ostimates of tho
uncertaiuties but there is no case for supposing
‘thot radically differcnt conclusions would omrrgo.
It is possiblv to argue ngaiust tho basic premlso;
to propome that SR can Erow as lt ploaSbs, in offoot
squeczing out NR. But this is not renlly a tennblc
viewpoints: if the SR producers wore to adopt such a
strategy then the relutively slight price elastioity
of NR production would seo to it that pricoc (both
for SR and NR) would be so low that furthor cnpaolty
expansion for SR would be quite unaftraetlve und ve
‘would have the fumilinr SR oyocle: excoas cupacity -
low prices - cutback. 'Gdven tho prescnt NR aupply
growth rates tliere 'is simply no room tor fastar
growth on the part of‘ SR, - |
2%, ""Thée markets and growth rates of Tnblo may
160k remarkably low bui as Fig.3 raveals tho
projected’ sitiuuntion ia very much in 1ine with |
" 'current trends, ' SR conaumption hns ‘shown a con-
sdet¥nitly declining growth rate over since its poak
< (M1954563). Gross NR supply has, conversely,
noveidrhted largely a result of the ma.sivo
o rcﬁluuting programmnes set in motion during thn
*""1950®." ' Tho inferchce from tho prosent unalysis
18 that growth rates for the two types of rubber
during the coming decado will tend to become rathor
“similar to one anagthar., ‘




2. As far as additions to SR capacity are concerned
the inference is thot it would be sensible for the SR
producers to think in terms of restricting annunl
ndditions to cnpncity to not more than about‘

400 000 tons. Only if total rubber demand grows
faster than the median rate (6 per cent per year) 80
far observed would larger capaclily additions prove
Justified. Fig.4 portrays this, the pnd.capacity

"~ data being from Ruebensaal (7).

23. A final point nceds to be made with some foroe.

" The uncertainties in 10- “year projectiona are Tar
largor than most forecasters care to admit. With
‘the techniques usced in this puber the range botween
the 90% limits turned out to he 2 million tons for
total demand and 1 million tons for ¢ross NR supply.
And therc is much uncortainty attached to net NR
supply because of lack of some analytical means for
pProjecting NR uptuke by socialist c;untries. Because
of those uncertainiies (and there is no honest moans
of resolving them) and because the size of the SR
market is determincd by the differcnce between two
uncertain quantities it is inevitable that estimates
of the 1980 SR markct should have wide confidence
limits (roughly 7 - 10 m.tons). If the future course
of the world rubber scene is to develop sensibly -
and both sides of the producing industry must surely
wish this to be so - then the SR producora must come
to torms with these limits, recognizing that these
may well turn out to be much lower than earlier
suppositions and simplo axtrapolationa of paut growth
rates migh suggest.
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CAPTIONS O FIGURES

¥ig.1 - World (cxcluding socialist countries)
total (NR + SR) rubber consumption
1950-70 with projections to 1980,
The projcctions are based on & logarith-
mic growth model: the broken lines cive
the upper and lowev 90% confidence
limits

World (oxecluding socialist countrias) SR
consunption’ 1956-70, showing tho 1980
estimalcs as described in the text.

Thoerc are two uedian levels correﬁponding
to the two assumcd levels of NR uptake by

soclalist couniries.

Growth rates for SR consumption and NR
supply (exports). These are annual

rates for the ten years up to and

' including the yecar, obtained byuleasf-

~-squures curve fitting to a 1ognrithmic
growth model. The projected.rates for
the 10 years ending 1980 are for S8R
thoso of Table I and for NR those
corresponding to the confidence limite
assumed for 1980 supply (see text).

Annual additions to SR capucity caloulated
from data of Rucbensaal (7). Tho
suggested tsafe! future range is derived
from the situation as shewn in Fig.2
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FIGURE 1 '
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FIGURE 2

10 e
! | ; upper (90%) 1imit

World SR
constunp . ion

mitilon metric tous . /1 1eh m. tons
/ " sociallist
8 cowntiloes
/ ,’ e NI uptake
Y ~
/

B / /| Lovwer (‘)Oﬁ) 1imit
/ :




.19

LG IRE )

L i

12
- SR
consuupt.ion
10
. AMwpunl grovwth rate ' ' v
for previous. 10 years N o
(Lenst=sgruron fiticd) , ,i P
perv cent L \ 4 P ‘
6 ‘
; ‘. "
|
s
Pyt

:

5

.

L) v ;
i ,

- o
' NR ~ -
supply , B




" 200

Amnual adididion to Sk cuponity
miition metric lons
0+6
\)
e :'
]
O4 — o
v Bsupgromied l'ug.uru Yiwmit
[~ :

o.‘b E
|
|

prosn ‘
g
1960 196 1970
‘ |
: " |
i
: . .
i v
o ; ;









