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- Introduction

Although increasing attention has been paid to the competition
between natural and synthetic products since the second world war, the
studies that have rcsulted have been mginly cconomic in nature. Stress
has been laid primarily upon deimend and supply estimatces, market
structurcs and possible forms of price regulaticn as some of the central
issves involved, Dut the questicn of competition from synthetic substi-
tutes is in mény respects wider and involves much more than the economic
side of life. Trends over time have also bcen emphasised with relative-

1y little attention given to the spatial implications involved.

Although the spatial patterns of this competition can only be
understood in terms of factors such as the structure of thé synthctics
industry or the size énd diversity of the market, the form they take and
the ways in wvhich they deveclop pose in many respects a relevant aspect of
the problem. For example the demand for rubber varies considerably from,
arca to area (largely according to the type of industrial structure
developing) and it is by no means static. As it changes, and as petro-
chemical technology spreads further and further afield, so the patterns,
and in some cases the importance of the competition between natural and
synthetic rubber has also tended to change. 4An overall pictwre of the
problem most therefore view it both over time and from place to place,

interrelating these two dimensions.

But these pattcrnsyalso have somcuhiat deeper significonce. It is
impértant that natuwral production dsg concentrated in the wmderdeveloped
countriecs wvhereas the synthetic cowmtorpari is being produced as a direct
substitute in the industrially advanced areas of the vorld. Vast arcas
are dedicated to oul-put of the natural product. 1.6 million acres under
cotton in the U.A.R. or~4a§ million acres uvnder rubber in Indonesia
represent a large portion of the cultivated areas of these nations,
Whether on estates or smallholdings the production of these crops implies
a very intimate part of everyday life. In many cases not only the economic,
but the social, administrative and spatial structure of their sccieties
has been shaped historically by the production and export of these Cropse
Their fortunes hold considerable political importance in the countries

concerned, It is in fact because of the degree to which producer coutries
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are dependent upon these crops, and because of the extent to vhich its
production is engrained in their societies that the development of syn-
thetic-substitutes—has-become-a problem-of -such-concerns—It-is therew
fore relevant that the implications of this competition for the overall
development needs of the low income countries should also form part of

. the context within which the problem is to be seen. It seems quite likely
indeed that delimitation of the problem can in fact clearly influence the
type of conclusions that are reacheds It is also noteworthy that the
degree of dependence involved; whether for export earnings or solely as
'a means of ZLivelihoodl° and the potential impact of thé competition from
synthetic substitutes also varies not only from country to country but
within each country, and has serious implications for the nations con-

cerned.

The rapid development and acceptance of synthetic products is
.generally considered to have been the result of at least the following
- factors: v . A
ie the rapid and consistently growing world demand in tﬂe
post-war period which natural producers were not
sufficiently equipped to exploit;

il the fluctuating price and output of natural products which
led main consumers to seek alternative.and more reliable
supplies; '

iii. the grovwing need of many producérs for more uﬁiformity of

' product;

iV rapid advances in the chemistry and technology of synthetic
productioﬁ; o

Ve the possibility of developing particular gualities for
specifigd end-uses; '

vis® the 1osé of vital raw material sdurces during the second
wvorld var; ‘

vii. the interests of petroleun producers in developing . out-
lets for their various by-products and wastes.

These are the general reasons for their growth within which certain general
patterns can be discerned. The growth has been differentiated firstly

according to the types of product involved and secondly according to the

demand for the various end-uses to which they are put. This has in turn had

a defirte pattern. With developments in the forefront of synthetics
prodvction and its continued expansion in leading areas there has, at the

same time, been this gradual diffusion and spread of new technologies.

\

More and more synthetics industries have sprung up in more and more countriess
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Akthouyhr they will not be abstracted so much For individual
emphasis in the course of following pages spatial trends have received
little discussion up to now and -it would seem interesting to generalise
about the patterns that seem. to have occured as a guideline for the
ensuing discussion. These patterns can be illustrated with the aid of

the. followving diagram.

. Diagram 1: Patterns in the development and spread of tecclmologies
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The basic palterns.shown in diagram 1. Developments in the

production of synthetics were initially extremely concentrated,
principally in the United States (time 1), vhile during their continued
development since these early days the nunber of firms and the nuwnber of

& J
producer countries has increased, Technologies have diffused and major :
interests have emerged in other areas, particularly throughout western
Euwrope and more recently in the developing world. Advanced research is
being carried out in the newer.(secondary) centres which could side-step

the initial research stages and gain other advantages typical of being

a late-comer (time 2). As the number of prodvcer cowntrics has increased

less specialised technologies, such as general purpose synthetic rubber
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production have become both widespread and fairly standard and the
fechnologiéal gap between the initial centre (C) and the secondary centres
_(sc) bas,tgnded,to_narrgw.”1) Developments in synthetics production have
in turn stimulated action on: the part of the natural producer and new
techniques in natural rubber production have spread in a similar patterns
In general, as implied in diagram 1, the situation has tended to be one

of domination by the centre possessing the resources, facilities, orga-
nisation and information to be the decision-~-making core, but the situation
in both the centres and the periphery have been subject to continual
changes, 2) As already mentioned, changing patterns of consumption and the
spread of new technologies affects the pattern of competition, and in some
cases the impact of this competition will,fto a significant extent, depend
upon the rate of adoption of these hew techniques in various parts of

the world, The mechanisms behind this process require more elaboration
than this paper can provide on the information available, but the study
ofygxpansion on the one hand and spread on the other nevertheless offers
an interesting way in which spatial. and temporal patterns can be inter-

preted.

An attempt will be made to eiemplify these trends in the course
of the following discussion, although the main éim has been to analyse the
situation regarding the competition between natural and synthetic products
(in this case mainly rubber) rather than to concentrate upon spatial
features per se. Shortages of information have in particular severly

limited the scope of the paper which remains primarily an economic geograniy

PEME R vouPiug
.

1) The diagram can of course be extended to include other sub-centres such

a5802 by~passing the first two levels of technology.

2) To be more accurate the model must also of course allow for QC1 to
overtake C, and become the centre itself, Synthetic rubber is a case
in point. Until 1940 German production was far larger and expanding
far more rapidly than that in the U.S. By 1943 (coinciding with the

__sharp decline in natural rubber availability from S. Ea,dq1a) the UsScAe

had reversed the situation, and moved further ahecad in the post war
period., More recently, however, the technological gap between the UcsSeAs
and Vestern Europe has again narroveda
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and must ke seen as a general attempt to analyse some of the cconomic
and spatial implications involved. Hor can it anelyse the processes

of development and spread in as detailed a Ffashion as they deserve.

The structwe of ths papor, however, is as follows. Section 2
is concerned with the nature ond distribution of the syathetics industry,
the nature of the industry influencing very considerably the spatial
patterns of the developient which are elaborated in a later section.

The remainder of the paper concentrates upon the competition between
natural and synthetic rubber as a casé study, section: 3 discussing market
trends vhile section 4 turns to some of the implications that these hold
 for the countrics producing natural rubber. It is hoped that in looking
at the nature of the synthetics industry on the one hand and at the /
sitvations of natural rubber producers on the other a fairly broad, if
incomplete picture,’ of some of the geographical implications of thisv

competition can be obtainecd.
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It -would-also seem relevant at thisg point-to present a simple

classification of the mein types of synthetics involved 1o facilitate

the following discussion. Though not all .will be dealt with in the

bext

it seems useful. to include in this the three main fields in which

synthetic substitutes have becn developed.

: 1610

Synthetic rubber can be separated into three main classes

.
de

Rubbers
L) 1 ) | -

styrenc~butadienc rubber (S.B.R.) comprises the bulk of the present

output of synthetic rubber. A gencral all-purpose rubber; it in
fact has many variants obtained by varying specific elements of
the production process;

special purpose yubbers such as butyl, ncoprene and nitrile have

been developed for their specific qualilics that are valuable in
rarticular end~uses. Neoprens; for exomple, is heat and flame re-
sistent and nitrile is able to withstand contact with oil or gas;

sterco~rvhbers such as polysoprene (Pele.) and polybutadiene (PeBo)e

The former,; which is still only being produced in relatively small
quantities, almost exactly duplicates natural rubbcr; while a 5050
polybutadiene/natural rubber is coasiderad & major challenge to the
one ¢xclusive prescrve of natural rubber, hedvy duty tyopes. Their

developnent almost certainly poses the major threat o natural rulibersz.

The position at the present time secms to be that althouvgh synthetic

rubbers are, or can be made considerably superior in terms of their unitorm
quality,; gencral resigtance and fast curing qualities; the majority being
produced still fall short in terms of thelr resilience and heat build-wup. -

The range of synthetic rwubbers now on the market meansy however, that they

are competing with natural rubber in all its main ovllets, and that with

increases in stereo-production this is likely to become more and more the

casee

1!‘20

can nevertheless be classified into three main groups:

ie

Man~-made Fibres

Though the range of man-made fibres is agein cxtremely wide; they

+

e

cellvulosics such

L N N Ny

g viscose and avelate rayon which ave not generally

classed as synthetics as they are derived from naturally occuring

1) See ®The Science of Rubbert, Information Service; Dunlop Tid. London 1968;

Yo

Bulletin Sorics Uoe 33, Rome 1964, ppell=12; FoheOpopacite 1G0T el

1.7
1
e dls

AeOsy TSywthetics end their Effccts on Agricultuvrol Tradet, Go

. e




..7..
1)

ile non-cellulosics such as the polyamides (nylon elc.), the polyecstors

polymers in wood pulp end cotlton wastce

(Terylene, Dacron etc.), the acrylics (Lerilan, Courtelle etc.) and
less importent,; the polyvingyls. Tno”c are characterised by two
techuical featuress they are individually formed by extruding a
single polymeric viscous mass through a hole and are mainly produced
for textile yarnsz);

iii. polyprovylene and hiwh density polvethylene which are relatively

cheap substitutes for jute and allied fibres in their main end uses

as bags., woven carpet backings etce ‘
The respective qualities of these products vis-aw-vis their natural counter-
parts are relatively complex. In goneral terms the synthetics can be
said to have a lig JLﬂr w01ghb, higher tensile strength and greater creasec
resistance while cotton and wool have a greater absorbency and reaistance
to pilling. In the apporel fibre field no individual synthetic can as
yet replicate all the gualities of a natuvral fibre. . Though mas-nede fibres

all have come of these qualities in certain measure they tend also

-

0
have other deslrable and/or undesirable gualitics either in terwms of
thelr relatlive verssatility and breadth of uvse or as regards consumer pro-

ferences,

1.3. Hynthetic deterrentis

8

]

The cage of smynthetic detorgents is relaﬁively simple in that it
implics competition with natural 0ils and fals (h“1ﬂ7 incdible tallow,
coconut oil and palm-kernel oil) in only one mzin outlet even though t

ig internally guite differentisted. The main row nateriale are agalin

mainly propylone, ethylene and olefing derived from a peirol Dba coe”’ With
the exception of uynthetic reains which are being introduced in compe~
tition with drying oils Jn peints and vernishes, apd in the pertial dis-
placement of linoleum by other floor covcringﬁg natural fats and oils have
not faced encroachment of synfheﬁic substilutes in other industrial end~
uses; nor in the major food outlets to any meaninglul extent. In the
main field of ccmpctition of houschold and industrial soaps, however,
synthetic detergents are quite supsrior in terms of their technical gquali-

tiess : .

,QCW“”Oh7 '4 Third Connration of Symlhotic Filwe Haterinl®, Ad-
s, Decoaber 1667, np. 150-107.
g Thompnot ,o>°L1L°' ym7, De 152,
See FeAeOo 0pocite; 1964, pped5~50; R.C. Taring, 'Progress in the
Che eoistry of Detergents and iis Hoclal Cormequenc eufy Twonct of |
on_Sncighy, Vole XVI, No. 4, 1966, pp.2T-29%,

501 nney
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2, The Nature and Distribution of the nﬂnlhc+3 Tndustry

: In termzs of the commelition that is devoloping hetweern natural
products and their synthetic substitutes three important clements fall
under this headingz: ‘ '

ic  current trends in the location of the synthetic industry;

ii, dts internal clructuvre and

- dii. its research and developmental activities.

Fach of these aspects 1mp11"‘s very stronzgly, if in different ways,
upon bhe problem wider duscussion and will therefore be the subject

of individual discussion.

2.%. Locetion and cost faclors in the production of synlhetics

The synthetic products that cowe under the present discussion
have in common tho fact that their 1a*"c scale commercisl production
Jie directly asscociated with the petrochemical industry as the source
of hasic inpulta Indéed in. the modexn vorld oil TLL'MII Te pﬂbroche”;ca13,
production ef synthetics and often thelr main ccuvumers are highly in-
tegrated and their structure associated wilh the lax rge~scale industrial

1)

As for their world distribubion these complexes have wnlil rew

complex.

cently been almost entirely concentrated in the industirislly advanced
mations where they have grown fo be an cgsential and integrated part

of the industrialised cconoumy. Until 1901 synthetic rvbber productiecn

was concentrated; for cxawple, in Horth America, wWwestorn Berors; Japsn
and; %0 a minor extent, in Australia. These were the major morket oreas,

and here competition for the natural producse vag strongest.  However
since the early 1960s the production capacity of synthetics in the de-
veloping countrics has increased significantly, particularly in Brazil,
firgentina,; Me¥xico and India. The nature of the synthetics industry has
besn particularly important in influencing %his spread which maj, at
leagt in the short run; have an impnr%ant bearing upon the posgition of
the natural producer.

The degrec of vertical integraticn involved in these industrics
has meant that the factors wderlying this distribulion are somewhat
complex,; but alt the same time 1t means that the synthetics industry
conuet sinply be considered in isolation ws on independent wait. Drief

1) The basic rmoterial may in fact be either petroleum oilw or natural
gas, the former being the more important.
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mention must thercfore be given to Tactors undcrlying.the_location of
refining and petrochemicals,

A general feature of the refining industry since 1945 is that
the majérity of world capacity has tended, in world terms, 1o be market
orienteds, Two,economic reasons scom to favour this dendency: firstly
the cost of transporting crude oil is considerably below that for
finished products due to the economies of scale that can be employed,
and sizeable markets for 90~95% of the refinery output means that these

1)

“Pecause the industrial linkages in the developed areas also tend to

cost differentials can he exploited to fullest advantasge ‘¢ and secondly
lower costs. This trend has also been reinforced by govermment and
company policy which, after the difficultieéy for example,; of the Anglo-
Iranian and Suaz_incidents of the 19508 also favours market location
for strategic reasons. The same factors of course have tended to work
against the favourability of the developing countries for refinery lo~
 cation,
| - The distribution of world production and the main locational
factors of the petrochemical indusiry are again very éimilar even though
it concerns only a very small portion of the petroleum markets Three
factors would appear of major importances firstly transportation costs
-on petroleum inputs favour proximity to the refining procecsy secondly
that the extremely high capital investment has made it dependent upon
largc—scale production and, thirdly; the fact "that a sound chemical
venture is generally based on the bulk of its productiion being gold
in local‘marketsz)”o The general eflcbt of these factors has been to
makec productlon very dependent upon e high level of indmstrisl activity
to consume its sp801allsed products as raw materials, and “his has
largely mcant on the one hand plastics; synthetics and fertilimer pro-
duction, and on the other concentration in dC’GlOPOd areas. A propulsive
force in the'developmenf of synthetics has also been the desire of petro-
loum and petrochemical companies to utilise "waste products',

As mentioned alrcady, however; these trends have recently seen
some reversals,. and whether for developmental or for largely political

reasons more and more nalions now want, and are gelting reiincries and

1) For a morc detailed discussion sec in p¢rtlouldr PeHe Frankel and
Lo Nerrton, 'The Location of Refineries T Petroleum

Revicuw, July 1061, ppe. 197-201 and Pe 04 FLONGNIG 10 of
0il, Lendon 1963, chapter 6, poe 109 o Sce algo (. alexanicrsson,
bcovrﬂun" of Foanm nntvwwr* Vew Jerscy, 1967, pp. 113 I,

2) 1. TG, Loionsuu, TSome ;pﬁct“ f the Hanufecture of Chemicals from
Petrolcum®; Thotitute of Pn+r01nnw Review, July 1961, Ne 227. Regarding
locational 1!u»or~ 10t bhe indiviical 1”11, ves e Toord and il Gohoolers
Lor“»l"o ohetors dn e Petyochosdcnl Industrvg UeSa Dopia of Cor;’:!nm“e

LYy 1955,
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related complexes of their own. The rexgons for this are mainly three-

folde On the ene hand the interacl market iz now just about large

‘enough and sﬁfficieutlv diverse in-many instances to support an econo~
mically viable rofanPM/wnn-ochcu;chlu/u,nthﬁtno and/or fertilizer
complex, while on the other hand such an intcgrated complex has had
the added altrection of substituting imports and of utilising national
resources to egtablish o propulsive core for de VOJOpnenta1) It iz there~
fore a very atiractive proposition; and almost regardleum of the short~
term econoemics invelved these policicld meem to be increasingly favoured -
by ‘the govermment of o0ile and natural-gas producing nations. In con=-
trasty however; this trend has also been due in part to dircet political
or pregtige consideragtions on the part of theuse producer nations, the
oil companies having been pressured into defeunsive investmnents. These
three elements are largely responsible for the recent growth in syne
thetice production in developing countrieso

Bearing in mind these factors as a whole, the importaice of
viewing the synthetics industries as part of a complex should be cuite
apparenty the ceconomics and location_ of refining, petrochemicals and
syntlietics production so often being closely interrelated. This point
has also been reinforced by the fact that the psirolewn giants that
have gone iuto petrochemicals have always shewn a certain distaste for
the physicaul problems of distribuwbting products to a wide arroy cf'iﬁm

gustrial consumers; much preferiung guw?antcad bulk onilets wherve largos-

NS
~—

s#cale handling is wore feasible, and this the comples provides.
’ hasic assunpt e competitive syntheties industyy has

A hasic assunwption of fthe competitive synthetices indus het
therefore been the aveilability of low coot chamical intermediaves as
raw mzterial 1n“u+s and a higher degree of torhnical integraticn,; and .
bhis, minimising transport costs and e chansoes of contaminating sensie-
this, mindni ¢ 1wport 1 {the ¢k of contaminnting sensd
tive products has meant locaﬁinn near the petrochenical complex. -

In terms of their locastion amnd:compotitivenens however,

4

the cost eide of synthetics prodvction cannot be vnderstressede. Three ‘

.

in this respecets dthe capival costs involved, eco-

n.
!

features shend ow
nonies of scale in production and the couo“ of running below capacity

= each underlining again the reasonz why produciion ds concentrated in
the developed nations. and the imporiaunce in poarticular of moriel sise,

1) Sec for \xcuulo, e Teard, LW, Sc zuoler uud To chLﬂf}
Connlcx f I "‘)CJJU.J
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As regards the first point it

capital cosls
proporticnate to tha hie i
of BB

Howevery in proctice the

scale off ouvtyut,
riubber in graph .
situntion 1o
costs are
contemnt

thot is implied. For example, the c

involved ere extromely high and (2) that they

is 1o bo noted (1) that the
are not
is shoun for the case
They also tend to increazss over tine.
kore complicoted in thot these
also to o large exient reletive to the type of industrial

case of polypropylcnc

shows that there is no obvious relation belween investment costs

and capacity per se.
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These are very signilicant differences in the cost of a lton oubput
that could malie all the diffcerence in a highly compoetitive market.
In many cascs the need to distribute flAOi coots oi Cdplbal equip=-
ment over a given oubput dciczmlnos the minimum economic scale of
productions Bubt not only is the scale of output important in ine
fluencing cos ma‘>, tho context within which the industry is placed
is often equally significant. The latter factor is unfortunafcly
rarely given sufficicent stresse

What is more; the cost of running below capacity is also
extremely high; as variable costs are.rel atnvcly low as a percentage
of total costs, and has centributed largely to the desire for inte=
grated indusirial planning and deve?opucnfz) In twrn thio trend
has had a noticeable exfect upon the way markets have been structured
often to the disadvanmage of the natural producer, The importance
of rwming at or ncar full capacity when fixed costa are so high can

be judged from the exsmple of poljprogflcuu given belows

Graph 23 The effects of capaci

ro]yrucqulu*é r*od*u,kluﬁ for o
%
L5 )
500 \
cost per unit . \
ovwiput as a 4007
percentage of \
r:“x\ (X U -, 1
' ot ’11 full 300 .
capacity “
\
: .
200 L
‘.Qb“‘“"-‘n.‘«
100 °

R S -
56 TA0 60D zOO
Owbpat as a % of total capacity

Source: E.S. Wilson, *The pricing of plastics
RBritich P1¢snwo £ uugusm 1263, p,494n

TN N ot 13 Bt £ e, A A

1) Opervating costs in the smaller plant can algo be proyportionately
up to 20,5 higher than in the lorger onee

2) Thiz aleo epplics to the ecomorics o be gainod in aggloncration,
inclwiing pocilal inlrastructural costy.
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Constant costs are such that in the modern sjnthcﬁio fibre plant the
:bféqkﬁevun no nt is ot leant 10-805% of copacity; and this would appear
ito‘béztypical for guitle & number of patrochemioalyand yuthvuh
opérationso The Tact that syuthetic mbber production in Argentina
ani Brazil continues to ruvn ab )lnu TONCER N h*]f 'Lpaciﬁy‘)illustratcs
the nig nlfluquC of these fuctors which have a considerable limiting
influence upon the spread of synthetics industriese

Alfhovwh for technical reasons cosls per unit ouLpli nay be
expeciﬂd to dec llne over lime in the newer plaﬂmsn ¢ The initial
capital coste arec extremely high. The overall investment required
4o build a Fully 1nic rated complex is liable to reach as high as
th. g-blllloﬂ US dollar ra wnge, involving some of the most capifal
intensive ranufachurlnp 1nuaqtfies, These features, togethzr with
the overall tcndvucy for coaiﬂ io be semewnzt higher in develoning
:coujtrle 3, underlines the pOlleC 21 element in the industrial complex
approach to regional developaents,

The net result of these Tactors has heen not only to reinfovcee

-

the téndenqy for localisalion in the industrialiscu countrics where
markets are pzrtic -ar]3 larpey bub to limit the number of specialiscd
’proGﬁcers wen there, It is significant, for evample, that in 1968
onl;yﬁhe United Stetcs prbduced all ranges of synthetic rubhnr, Canada

.

pﬂo cling 21l but neoprenn, polyisoprene and B

~n

isation in butyl production for the maidkots of the BeBoCe of which

Francc the only other butyl producer, is typical of the twps of patieim
that is emerging and whcrey on the oilier handgy all types of synthetic
rubbers are nevertheless being made in one or othoer Raropzan couuntrye.
Farket size is therefore critibally inportaihe

“There gre finally thice olher fnolors that dmnrpose an imporitant,

if perily indircct influcnce upon the relation betveen looation and

compatitivennns and which varrarnt at least monticn in passing. Thoese

are firstly the not wnimportent réle cf exportn of synthetics ‘Ton main
R

producer countries, secondly the nroLk_‘Jv neasures taken by governs-
, ' -

ments to support developmental measuras, and Finsily the legol aspsets
) 5 2y ot

1) Rochensnal, ovecite, P73 ,
2) See 1ehe0o, 'lmonct off Synthetics on quh ol Allied ] ont, Uoz[::y
]”mw{n’ O‘f' the Stwir Gr opn 01 J\n s 7‘ o "“1 .u.].l? o }.i'“{,‘ AR Mourish

({,-n-:“ (U)?
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from firm to firm. The vario ws cCosts anu ecoOnGHL en 1nvo]v'd havp
tended fto encouvrage stroub vertical integration - fovrﬂxdu 60 establish

markets for nain and subsidiary pLoivc.u and backy as tao conﬁrol tha

cost and rcliabllitf of s w1uer¢

" -

rorticulavly 4“u~? for cxumpleg o ““b

=
ey
l:.-
ey
e
]

?uC hlfh the

x..z
u)
et

(;J
e
et
oo
—+

pr“*ﬁct:on in the Unibted States which iu
.niernamiqual il companics on the one haﬂa an& with ihc rain
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26T, -9 is that it holdw a strong inhorent tendoncy t‘wuruu ollaopolye
In 1960 two mzjor tyre producers ouned a SER capacity thoet oxceeded the

W national netvreld rubber :hporuh of thot your ™ In Great Britoin

. et
1) Sce ek, C‘p ; O}‘)nc“.‘tu s
. . DI -
2 jc,ﬁc\(fs (" “"Y.LJ
e Bl R,

Trade in Toxtiles in B3t
R \role 195; .h.,e]y u(’\.’ " h‘l ke 10‘7( ":‘/}G

4) FAO; op.citl1907, p.r2.
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the main SBR pland ds SRZL-SEVAR: connorboiwa of tyre manufacturers
\xlbh 8ls0 constfuﬂtei the firct polybutzdicne factory at Grangcmouth
on {h Fiebh of Yorth. Phig wes aleo beee of the one SLR plant in
'Frunce vhile, by way of cowtrout, Duteh, 1telisn and West German Pros=
ducﬁiQn’is‘chtralléd by the wajer pelrolevna or chomical concernge

In fact all synthctio rubber plonts owitside Horth America and Vesiern
Burope aro controlled, il not governmens owncd, by xntcrnubzop 1 011
oxr tyre companies,; and in 1°u7nd approximoately one third of world
production cutside the UoSeAe and comrunist countries was produced

in plants in wvhich Conadian and Americon rubber and pefroleum com-

1)

The same.picturc is found in the mun~-mede fibre isvdustry. In

panies bad a financial intercste

N

1964 cellulosgic fibre production in the United States wan controlled

by cight companics’ and was strongly associated with tho giant chemical

concerns ‘. Ilorcover, fibres are not advertlucd or narkeucd as polyas
mides or peolyesters but wnder legelly potected natonted trbde-mariks.
TeCoTo fTerylene® (a polyester) which was a nmenopoly preduct in the

United Kingdom is typical of the marketing situaztion, the whole pro-

. o

cess of productica being fimwly in the handas of the chemicel industry.

Kl

Though clene substituwbes have become availshle the name *Terylonet
i still frequently prefered becouse it io conlused with the type of

clotle

But tbe most dmportant point fer the yronont

that the increasing seale and vertical integroticn within the coupary

has necnt that the market has also bewn incrozsingly o rvulnvei egninst

the noturel produser vhose competitive pooition hss congsequently Becen

weokeneds  This means, for eramplo, thet in controst to the capiive

I’

?

o ~ . .
nerkels )ox synthetic rubber pruduccers, the nabucal producer who iso
generally Jﬂd@pa oitt of the main tyre compenies nust pow compete on
an open market the denand side of vhich g lergely dominoted by his

compatitorue Horcover, if there is o sudden decline in the demand for.

1) Vaddams, op.cite, 1958,

2) FohoQoy OReCitay 19645 Po3Ts

3) When output is conswied in other products manufecturcd by the sawe
ficm er company thin is said to be a 'cﬂptivv market? and the inid

production a fecapiive operationte Teow Septenbor
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rubber it is most likely thot, din much a mituationa priority will be

ven to Huppl zu of vvnthc;wc ruuhera }1Lh ;1or 1 c vcrtlcal

m‘
U.

041 in a g 7&39

'integrxi ion toudv ﬁo be Icﬁv'u@mol uhlb ul,
aﬁ}afcnt? synthcele flbﬂc; 1,¢J? zold oa the open m&L“Clo Bow ﬁveﬂ;
fores secable tCuudlCul aivances night well altcr thiz 3uuaL10ﬂ vory
rayidlyg the importanco of rescarch and devélopmeutal uctlvibics with=
in the compeny heirg in iy 1 respect potentially very largee

2¢30 Repearch and dovelorientel achivities

The growih of large, integraiced and financially powerful com-
plexes hias in tarn provided excellent opportunities for the concen~
tration of rezcarch efforts, the success of which hos heen:idequately
reflected in the roepid increcase in the size and diversity ol output
gince the second world war. 'The potential relevance of this for the
competitiveness of ﬁyntﬁetic products is ¢f cource guite Tremendous.
"

vy baciking heg meant that the sczlo

l.w
of operalions and the funds avallable hove hoth boex,cxtrnsivag for

The natwre of such cow

whereas rcgearch can be carried out ruccessfully sall groip,

-
d
copmercial development generally implics o subsztantisl and higlk cost

1

colloborative offort involving not only chomisbte bt exgineersy mathe~

.

ma't.s.cian:s, market gpecialists and prebably nooy other profegsic

1)

fact to be suveh thet only the lovge ©irms con asffovd to he invelved

P
G

.
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(o]

wellc Toe natwre of the industry and the cosie of rezearch wond in
in ffrontier productst, and that the newer types of preduct are likely
to be increasingly cencentrated in the lends of o feow firvms and vader
the Iind of petent and restrictive llcenze arrangements that Lyplﬂy
the chemical industrye The implications of fhisymaLtiﬁnei in sectien
2¢8n5 yare therefore like1y<to hecoms cven rore prousunced. '
‘Though in praciice closely interrslated, dthe types of activie
~%ies carried owt by such companies can really be broken down into two
main partss the first cencerning the type and quality of preduct and
the second production tochnelogy. The forincr, rogarding range and

quality of preduct, can agnin be subdivided into cxpe aontal resaacch

1) Sce HoMe Stanley; TResearch and Development in Pebroleim Chenicals’
Advencorant of | Decarer 1968, pe251. It is cabinmated that
expannans o1 recearca ard develoimoent in the svnthetic rubber
industry alone auounted to §162 millien in 1965e Rubher Vooldy Januax

) 19599 Pe3To
2) In foct $he normal SER plant usually produces ot ]ea 1t 10«20 gradesn

of rubber. Toxopeus, op.citey 1961, p.227s
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'on'the'one hand and, on'the'other, the market and engineering studies,
“high power advertising and technicul service to customers that character~
ise the developmental side. This sccond element is in fact much broader

‘aﬁd more relevant than is generally realised. For example, the quality

of a synthetic can in many cases only be assessed by its performance in
the consumerfs ﬁrocessing equipment,; in which case an efficlent technical
service backed by a development division with the ability to make minor
changos to meet a customer?s specific performance requirements may make

- all the difference in his choice between natural or synthetic raw materials
| ThisVis particularly relevant; thereforey, to the present discussion, and
it muqt be stressed that the large companies are well placed to take full
advantuge of such openings. '

B In practice rescarch and development in the field of productlon
',technologled has proved of almost egqual importance, although less obvious
and less frequently stressed, At least one commcntator has pointed out
irecently that whereas research activities have for so long tried to de=-
velop for example - fibres that will compete with the natural product in
the existing textile industry, atiention is now being turned to new types
of technology producing fabrics that are not woven and which can ‘thus
by-pass, and be developed entirely ouwtside, the traditicnal fextile in-
du"try ~ The importance such developments mighi have for -the compeli«
~tiveness 61 the natural producer can be well imagined. Not all develop-
:ments on the production side are quite so dramalic, however, and both
considerable and important advances have also leen made in plant designg
~lay-out and construction. Process simplification and improved lay-~out
seem to have been particularly effective in this respect.

' The 1npact of research and developmental activities upon the
,competltlon between natural and synthetic products isy therefore, po-
tentially enormous and it is obviously extremely dangerous to try and

) fpresee anything beyond the immediate future, and thatb only with reser-
~vationse The next section, however, will look into the present market
stfucture for these products and, bearing in mind the framework of the

presént chapter, begin to look rather tentatively ahead.

1) In fact the norral SBR plant usually produces al least 10-20 grades
of rubber., Toxopeus, op.cits, 1961, D.227.

2) See A.B., Thompson, A Third Generation of Synthetic Fibre Haterla]
Advancement: of Svlcﬂcp, Decomber 1967, pp.150~161 and C.E.H, Baun,
'llorizons for Plaslics®, Advancement of Science, HMarch 1968, p.292.

1)

a
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3e Market Trends in the Competition between Natural and Synthetic Rubhbers

e Having-discusgsed-the gencral structure and world distribution

of the synthetic industry; more specific attention will now be paid

- to patterns and trends in tho compefition between the natural and

synthetic rubbers as a case in point.

3ele Patterns of Production

- Two questions are particularly important for the present dis-
cussion concerning the production of rubbers. These are trends (i)

in the size and location of output and (ii) in their breakdown by

~types Regarding the size of output, the most important feature has

undoubtedly been the considerable increase in the prdducﬁidn of all

- rubbers since the end of the second world war. This growth has also

‘been characterised by the rapid devclopment of new technologies and

- by their spread to an increasing number of producer nations. This

‘has been equally true for both natural and synthetic rubbers. The

most conspicuous feature regarding the type of product has, in turn,
been the rapid growth in’the output of synthetic rubbers aﬁd the
increasing provortion of total ruliber production that they haﬁe com=
prised.s These trends, however, require elaboration. C

In the period from 1960 +to 1968 the total oubput of rubbers
from non-communist countries rose by 685 to an estimated 6,653,000

metric tons, This overall trend contained within it an increavé in

“synthetic rubber productidn of 110% compared to a 31% increase in

that of natural rubbers over the same period, and an increase in its
relative share of total rubber productlon of ten percentage p01nt to
comprise 59o in 1968, 1) This pattern of growth was, however, qulte
w1aesprcad, 1968 production estimates for synbnetlc rubber eyceedlng
2)

The pattern of production still showed predominant concentra-

tion in the United States. Althoush the gpread to, and later develop=-

those for the previous year for every producer natlon.

ment of the synthetic rubber indusiry in Western Lurope, Japan, and

more recently further afield, has meant that the relative share of

1) IRSG, Statistical Bulletin, Vol. 23, June 1969, Tables 21"and‘56.
2) Ruebensauzl, op.cit.y 1968, po 915
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the Uhiiésztates'in‘the total production of the non-communist

countries has fallen noticeably from 85% in 1959 to 54% in 1968,

its estimated 1968 output of 2,165,000 metric tons was still

five and a half {imes that of Japan which at 381,000 tons was

the second largest producer.1) Neverthelessy the gradual diffusibn

‘of various production technologies should not be overlooked. They

may yet prove very significant in the longer term for the compe~

tition beiween natural and synthetic rubber, even though as much

as 94% of thé output of non-communist countries is at the mbment

concentrated in North America, Western Europe and Japane '
Natural rubber production in fact shows similar patterns,

92% of the output in 1968 coming from S.E. Asia, and 42% from

Malaysia,z vhile the . development and spread of specialised natural

rubbers also warrant close attention for the future., This will

; be dlscussed in more detall latere | |

| A general idea of the distribution of this production by

'country can be gained from ihe following estimates:

Table 6' The DTOdPCulOﬂ of synthetic rubber in non-~communist
countrics in 1968, by couamxv (hho“sandg of mctrlc tons)

,-Céuntry : wo Output As a percentage

of the total

. UoSvo,\ . . 21 65 54044
Japan 381 9.6
Greal Britain 237 6.0
We Germany ‘ 237 6.0
France 223 5.6
~Qanada 197 409
Netherlands S 163 4
- Italy ' 125 361
Brazil ' 59 165

Mexico - 35 0.9
Australia 30 0.8
“Argentina 27 0.7
Spain 26 0.7
South Africa 25 0.6
Belgium 25 0.6

India P 25 0,6
Total 3980 | - 100,0

Source: IoReS.Go, Statistical Bulletin, op.cit., June 1969 and the
UeNe lonthly Bullectin of Statistics, June 19069.

1) I.RsSeGey Rubber Statlutlcal Bulletin, op,cit,, June 1969,
2) Ibldog 19690




=20

Table T Natural rubber production by country for 1968

(thousand“ of metric tons)

Country - . oo Output L As e percentage

of the total -
Malaysia : = 1110 ‘ 42.3
Indonesia S T52 - 28.6
"Thailand - 258 9.8
. Ceylon - " o149 . 5.7
India ’ 69 2.6 .
"Liberia ‘ 59 2.2
Nigeria : " 56 2.1
Cambodia , 53 2:,0
Viet=Nam ‘ 29 11
‘Brazil 22 0.8
Others ; 70 . 2.7
Total. - . 2627 99.9

Source: UoH. lMonthly -Bulletin of Statistics, opaéit;,“june'1969.
and IoReSeGsy Statistical Bulleting ope.cit., June 1969.

Although far less infermation is available concerning pro=-
duction in communist countries, the general pattern of their
gynthetic rubber produd%ion appears to rescmbie that outlincd_

~above. As an indication of the general size of output, their
"production in 1964 has been estimated at slightly under 950,000

1)

the greater part of this was produced in the UeS.SeR. and’ that

metric fonse However, it would seem equally significanl that
there is evidence since then of increasing production in East
Europgan countries, and of a more recent spread of productidn

to Bulgaria, Rumania and Mainland China. Morgover, if the‘overn
all pfoduction trend in synthetic rubbers, synthetic fibres and
plastics is accepted as a general indicator of the health of the
rubber industry, it can be seen that growlth rates are aluo of

the same order, Soviet production registering an average anreaue
of 19% p.a. during the period 1959~ 65.2)

1) UKCTAD; "The International Organisation of Commodity Trade: a case
study of natural rubber?, Geneva 1966, p.18.

2) RoW. Davies and R. Amann, fScience Policy in the USSRYy Scientific
Amer:can, June 1969, De24e
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’ These production figures, however, need now to be broken

' dowﬁ into,the duﬁput of specific rubbers, as the differences be-
tﬁcen the various types héﬁe a considerable effect upon their
competitiveness, For neither natural nor syntheticxiubbers, =
fortunately, is complete data at hand regarding the actual out=
put by type. However, a rough indication of this paitern regard-
ing synthetic rubbers can be gained from table 8. It is clear
that the bulk of the capacity still represents S.B.R. production
which is to be found in almost all producer nations; stereo capa-
city is less sizeable and less dispersed, and specialised rubbers
are less s0 again,

Although production initially concentrated upon S.BeRs it
has gradually become more diversified., One resuli{ of this has
been that the relative share of S.B.R. in total rubber capacity
has fallen, and it seems likely that it will continue to do so.

The rate of change is illuétfatéd in the fact that this share is
predicted to decline from 66% to 60% during the period 1968-T1.
This is a trend that can also be traced in production figures.

" In the United States, for example, the share of S.B.R. in total
synthetic rubber output is tendiﬁg to fall as follows1):

1967 - = 68,1% '

1968 =~ 67.6%

1969 =  65.1% (estimate)

This is primarily due to the increasing importance of pelyisoprenes
and polybutadienes which at the moment offer the major threat to
natural rubber. Their relative share in U.S. oulput rose during

the same period from 15% fo 20% and they are expected to comprise

just over 400,000 metric tons this year, while their share of world
production capacity is estimated to be 21% by 1971. It is also
Bignificant.that stereos represent a high proportion of the capacity
of countries that have begun to produce synthetic rubbers in more
recent years; thus reflecting the major @dvantage of the late starter.

However, this switch in emphasis towards new stereo rubbers
should not be allowed to overshadow the fact that significant in-
creases are likely to occur both in the production capacity and out~

put of all types of synthetic rubbers., Changes are therefore in this

1) Rubber World, opecit., January 1969, p.37Ts
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respect essentially relative. The'Unitedetates again provides

a useful example. Its percentage increase in output by type

over the period 1967-9 is estimated as follows ’

SeBoRo 18.0%
Stereos 59.4%
~ Butyl ' 1204%

Neoprene and nitrile 17.3%

1) Rubber World, op.citey, 1969, p.37.




Table 8: Reported ¥Horld Synthetic Rubber capacity by iype and counsry (exiztines 1968 and intended: 1571)

(in thousands of metric tons)

- o0 o

L T 2T Lo LT P a1
te LB, : ﬂ - "a Lo e elieile o B UTy L

C°unfry 1968 1971 [i968 1971 1968 1971 |1968 1971 {1368 1971 | 1968 - 1971 | 1968  1971] 1988

jmited States- }1682 1694 {316 316 Y113 1641 93 11| 181 181 154 210 117 147]| 2636 2793
Jonuda 42 142 20 20 | - - b - 36 ) - - 30 30t 228 223
dcnt Cermany 186 186 56 56 - - - = 33 { - - 36 51 15 201 293 346
“nited Kingdom 165 248 51 51 § - - - - 24 361 30 30 18z 289 391
ftaly 1286 128 | 20 36 | - 20 5 10 | - S - 11 1) 164 205
france 1) 145 194 T4 - 79 - Q - - 10} 30 30 }20; 20 14 21 283 433
“siherlands g 101 |- o = 46 66| 12, q2 |- - - X - 3 71 150 1856
Fapen 26 427 b 66 T 137 § - 30 - 36 | - 30 28 541 16 171 426 726
“usiralia 41 A1l 20 25 ] - - = e - - - - - - ~61 66
Irazil 77 87 | 28 28 | - - - - - - - - - - 105 115
Triic 30 51 {= - - - - - - - - - - - 30 51
Pelgium - 46 10 10 §~- = - - 27 - 27} - - - - 3 g3
touth Africa 35 3 - - - - - - - - - - 2 2 40 A0
rgentina . el 49 - 10 | == - - - - - - - - - 41 59
Cexico 59 59_ 1 10_ 10_t 10 10 - - - -~ - - - - 79 19
spain 37 3T 4 4T - - - = - =] - - |- - 41 41
Aoeria - (25} | - (25) | - - { - - - - - L - - - - (59)
Venezuela - - - 30 - - - = - T - - - - - 30
lovzl capacity
in non-communist . , V . ' ‘ : -
‘orld 3187 3523 1675 812 [ 162 349 | 110 212 | 298 340 | 278 365 | 226 251 |4943 5852
Jommunist Bloe | 713 1924 76 279 76 121 = - (2 25 51 56 .84 27 531 983 1659

v

Souarces Huchonsanl, 0DeCite, pefi1de i
1) The 1988 capzcity of the Hetherlands is underesiimaited and does not correspond with the output data

in Tabler6.

TID TORAL 3960 4247 731 1091 245 511 1 110 2124 323 . 391 | 334 444 | 253 303 5926 1202
£ pilot plont Tocilities exicie : .
2x czpucity interchangeable. { ) capacity reported as "planncd” but not included in totals.
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There is also a distinction to be made regarding the pro=-
duction of general and technically specified natural rubbers. The

l&tte# have been developed within the last decade, showing re-

markable increases in output and becoming increasingly widespread.1)
The growth rate of Malaysian outpuf would seem fairly indicative '

in this respécts

Table 9: Malaysian output of specialised natuvral rubbers, 1963-8

(in metric tons)

, - - Type =

Year Total
Natgcaﬁo Dynat, Kualakep. Heveacrumb |

1963 - 132 - & e | 132
1964 91 1,138 = - 1,229 .
1965 508 4,864 - 363 5,735
1966 990 9,910 914 6,067 . 17,881
1967f 1,016 11,680 24291 / 18,280 33,267
1968+ 1,524 13,200 34657 93,460 111,841

’+ estimated
‘Sources Rubber World, April 1968, p.68.

Théir development is now sﬁfficiently advanced for them to have
~ found general acceptance,:and by 1968 their production had,begun
i to spread from Malaysia to the majority of natural rubber pro-
- ducing nations in both Asia andFAfrica,'The estimated Oﬁtput of
V’these neﬁ prbcess‘rubbefs by country shown in table 10 gives a

very rdugh indication of their spread.

1) These rubbers will be discussed in more detail belows



Table 10: Estimated near future production of new process

natural rubbers by country (in metric tons)

' Ccﬁntry Production
Malaysia 250,000 -
~Indonesia (No figure available

but believed to be
quite high)

.. Singapore 154250
Ivory Coast T4100 "
Liveria = 4,100
Cambodia E 3,100
Nigeria 2,000
Cameroons. . 1,800
Viet=Nam 500

Sources: Rubber World, April 1968, p.68 and December 1968, p.86.

For the compelition between natural and synthetic rubbers the in-
creasing production of these types is particularly significant.
The reasons for this, however, are concerned more with consﬁmption

than with production,

3.2 Patterns of Consumption

Thé moét significant %rend in this respect has been the con~
siderable increasc in the consumption of all rubbers since the second
world war. Their per capita usage in the industrialised ccuntries
has also increased slowly but régularly to rezch an es%imaﬁed all

~time high in 1968 in all these countrics12 vwhen world rubber con=

sﬁmption reached 6,787,000 metric tonsz). .

There was still a general shortage of rubbers in 1968 despite

‘the threatened overproduction of synthetic rubbers3>. In fact although

their relative share in total rubber usage madc notable increases,

' 1§ Rucbensaal, ope.Ci%oy Pe913e : ,
2) I.R.5.G» Rubbor Statisticel Bulletin, opecits, June 1969
3) This was cxpected duc to the structure of the synthetie rubber
~industry as outlined in section 2, See Do.A. Littler, 'Synthetic
rubber = its future!; Rubber Journal, September 1968, p.16 f.




output was still well below capacity. However, the rate of growth
of this deménd has been gufficient to stimulate the promotion of

further résearch'and'development in the synthetic rubber industry.

Their consumption increased in fact by an averaﬁe 14. 5% p,a; during
the period 1960-68., On the other hand, for all years durlng the
same period sales of natural rubber outsirlpped produotlon, the

' difference being met by stockpile releases. The consumptlon of
natural rubber incredsed by an averaﬁe 4ok poze, tO reach 2 38345000
‘metric tons in 1968 ) In this case competition scems to have been
the main stimulant to research and development.

However, these irends were intcrnally very diversified, parti=-
cularly with regard to end~use and to the spatial patterns of con-
sumption. Two classes of end~use are generally distinguisheds
(i) tyre and tyre products and (ii) a non=tyre sector. The demand
in both cases tends to be highly indicative of the level and type
of indusirial development in the countries concernedo2)~The tyre
gector is quantitatively the most important of the twoy particularly :
in North America, although the precise proportions involved vary
considerably from country to country . 1ts average growith rate
has been slightly over 5% pea,3).The volume of rubber consumed in
this sector has been the subject'of reaily considerable flucﬁuations,
the automobile indusiry having on the whole been very responsive to
the general state of the economy. Between 1954 and 1964, for example,
fluctuztions in the consumption of this sector in the United States

4),

accounted for as much as 325,000 metric tons In this situation
of course the structure of the market as outlined in section 2 be=-

comes particularly relevant,

1; I RoBeGo R1hb““ Statistical Bulletin, opeocites 1969, ,

A regressicn analysis was carricd out regarding the relation between
industrial structure and the conguaption of rubbers of 13 couniries,
The relationship assumed was log Y.= log a +tog x where Y is the
consumption of rubber in pounds per capita, and A the consumption

of energy in kilograms of coal equivalent per capita which was con=
sidered the hest available indicator of the level of industrial de-
velopment. Both were for 4966. The result of the analysis was found

10 be log ¥ = To 52 + 0.72. log x where rlog x log y 0.95,  However,

study of 1nd1v1dua1 cases suggests that a belter fit could be obtained
if more attention was given to the type of indusirial struciure in-
volved.

3) A study was also made of the relationship between the output of the

- {yre sector and the consumption of &ll rubbers for the period 1953-68.

= 0,99 was found fo ¢
log x log ¥ ’O 99 was found to apply to

this relationship. ‘This indicates that the rubber consumption is ex
tremely sensitive to the fortunes and development of the tyre 1nduuhry,

4) FoloOoy OPecite, 1964, DPo16.

A correlation coefficient of r
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The rélativg impbrtance of'synthetic and natural rubbers in
Pthe fyre/scctor in any one coﬁntry seems to be largely a question

Of thrce factorss (i) the availability of rubbers in the required
"types and amoﬁntsgy(ii) their related price and quality and (iii)
U“fﬁé rati9‘ofkpassenger cars to commercial vehicles, Because of
‘variations in theso factors and in the very nature of their demand
~ $he spaﬁial patterns of consumption are quite differentiated. MHore-
over§ fhe develOpmeht and spfead of new technologies also means
"théf this pattern is by no means set. Thus although the main com=
\petitor on’the synthetics side has been SeBeRoy the share of stereos
;j'is;perhaps, as already suggested, more imporiant for the future.
Thé uSe of Cis-polybutadiene in heavy duty tyres, for example, is
geherally considercd to be the major threat to natural rubber in
| what haé hitherto been the one important bulk outlet o remain un-
Chaliénged by synthetics., However, it is also interesting to note
tha% so far stereos scem in fact fo be displacing S.B.R. rather more
 fhah,natﬁrél iﬁbbersa ' ,

| o A considerable variety of uses is included in the non=tyre
“sector, the most impqrfant being footwear, foam rubber products,
ybelting and electrical wire and cables1_o It is also characterised,
‘ perhaps'mére importantly, by two additional features, firstly by
fhe fact that synthetic rubber is a particularly Suitablq raw materisl
fér the majority of these products and secondly in that they also
imply a rather different market structure to ﬁﬁdt typical of the tyre
sector. DBxcept in the case of end-uses for vhich specific qualities
are necessary, general S.B.R. is also the mcst important synthetic
rubber involved. As a whole the rate of consumption has kept abreast
of that in the tyre sector although again both this growth rate and
the relative importancc of natural and synthetic rubbers has variod
cohsiderably from country to country. Agaiﬁ {ihis appears to have
““been largely a matter of availability and the type of industrial
sfrucfure. It would seem necessary, therefore, to look rather more
closely at the spatial patterns of consumption that are deﬁeloping
even though the information is not at hand 1o make a detailed breakw

downe

1) See ibidey p.18.
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World rubber consumption ig still in fact also very con=
centfated‘élthongh in recent years this has been muCh more pro=
nounced in the case of synthetlc than of natural rubbcr, The
' United States, for example, accounted for almost 40% of all rubber

- consumption in 1968, 52% of all synthetic and 18% of all natural
‘rubber consumed1), followed by the USSR and Japan. Consumpfion

is ‘associated with the highly industrialised economy.' Howe#er,

as might be expected from this, the concentration is also ﬁeak—
ening in that the demand for rubbers ié increasing mth mofe rapid-
' 1y-outgide Horth Americaz)a The corresponding figures for 1960,

- for example, reveal that the United States then commanded as much
as 89% of all synthetic and 23% of all natural rubber consumed )
Horeovery, this also means that changes can be expected in the
pattern of market structures. Not all couniries will have as im=
pbrtant a tyrce industry as that in North America and Europe nér
- probably will they be dominated by the typé of restricted rubber
markets outlined in section 2, at least not in the early stages .
of their developaent. The tyre sector as it develops is also likely
to be geared first to commercial vehicles rather than passenger
~cars thus tending {0 favour natural rubber,
| The consistent increase in per capita consumption of rubbers

in other areas and an estimatced brealkdown of consumption by éduntry

‘are given in the following tabless

1) Rubbor lorld, ouso1f°, January 1969, »:37.

2) N sLLay was also made of the relationship beitween GoDePo pcr capita
and the consumption of rubber for 13 nations. An elasticity of
demand for rubber of 1.05 was obtained which can be considered

- fairly significant for the future. The corrclation coefficient

s fo = 0, gtudi rest that
was found to bLe rlog x log y 0697 Other studies suggest tha

among developing countries alone the elasticity may well be con=-
siderably higher.
3) FoAcOo, Opo'Citog 1964, po16o




¢ : . - .
t .t . ool

Table 114 The rer capita consumntion of rubber in selected countries, 1961-68

Toval Runbers Syntnetic Pubbers

Nation 1961 1963 1965 1967 7555 1961 1963 1 1965 1967 g 7§5é

1 2 |1 2 |1 2 41 2 |1 2 1 2 {1 2 11 2 |1 2 |1 2
T3A i8.7 100} 21,0 112 }23.7 127 ]23.8 127] 27.0 144 {i 13,5 100} 15.5 115} 47.7 131 18,3 136} 20.8 154
Cenzda 1.4 100 | 14.2 125 [15.9 140 [16.9 148]17.8 156 7.6 100| 9.9 130} 11.0 145 |11.9 157 12;6' 166
iusiralia 11,4 100 | 14,0 123 {14.5 127 {1423 125]14.9 131 || 5.1 100| 6.6 129| 7.3- 143 | 7.4 145] 7.8 153
UK. 12.3 100112.9 105 [14.9 121 |i5.0 122} 16.3 133} 5.2 400 5:8 112 7.4 121 7.9 152] 8.7 187
France 10,8 100 | 11.8 109 |12.1 112 |13.4 124 | 14.4 121 4.7 1001 ‘5.8 123} 6.6 14C.1 7.8 166] 8.7 185
Ue Germany | 10,2 100 |11.4 112 [14.2 139 |12.9 127|14.8 145 || 4.8 100| 5.8 121] 8.1 169 | 7.6 158 | 8.6 183
Ttaly 4.9 100} 7.8 159 | 8.5 j73 10,7 218 11.2 229 2.0 100| 4.0 200} 4.8 240 | 6.5 325| T.U 350
Jepon 6.1 100| 5.4 121 ] 8.5 139 111.4 187 |12.7 208 | 2.0 100| 2.9 145| 4.0 200 6;0f13oa 7;61 350
Uotherlands| 6.5 100] 6.5 100 | T.4 114 | 7.6 117 8.3 128 2.4 100 2.8 117) 3.7 154 4.2 175 4.7 195
GeSeSeRe - Estimated at 7.0 + 0.5 o A Estimated at 4.5 % 0.5
Brozil 1.9 100 2.0 105 | 1.7 89} 2.3 121] 2.5 132 0.66 100 | 0.97 145| 1.0 190 | 1.5. 227 | 1.7 258
Irdia Ce31 100 | 0.35 113 | 0440 129 | G.42 136 | 0.44 142 0.05 100 | 0.06-120| 0,09 180 | 0,11 220} 0.11 220
Arzentina 5.2 100 ) 3.6 69] 6.1 117 | 4.8 92| 5.0 96| 1.9 100| 1.6 84} 3.0 158 | 2.6 137 | 0.28 147

Key: 1. Lbs per capita

2. Index of (1), 1961 = 100 "

Source: C.Fe Ruebensaal, Plastics and Rubber, op.cit., 1968; P=913,




, Table 12
Estnmated rubber consumption. by country in 1968

- (thousands of metric tons)

Country Natural Synthetic Total Rubbefs
U.S.A. 591 1925 | 2516
Canada 45 106 151
Great Britain . 194 229 423
West Germany 170 206 376
France : 133 195 328
Italy 100 160 260
Other W.European 160 126 306
Japan 255 1348 - 603
Australia 38 45 83
Communist bloc 704 76 780
India 84 31 S5 -
Brazil 38 57 95
Indonesia 24 - 24
Malaysia 19 - "20
Others 259 448 707
Total. 2834 3953 6787

Source: I R.S G. Statlst]cs Eulletln, op. clte, June. 1969, and
: /information publlshen in editions of Rubber Vorld cited

in the text.
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An overall impression of their relative importance in the tyre and

non~-tyre sectors is given in the following tables:

L b
The relative 1mpor¥gn%g g% the tyre and non-~tyre
sectorz in selected countries for 19¢0 and 19¢&.

' Country - Percentage of total consumption
‘ accounted. for by ‘the tyre industry

1960 ; 1968
United States 64 , 65
Canada : 69 | 74
Great Britain 53 , , ,; : 70
France ' .57 . S 60
Italy 53 51
Japan 43 S 50

Source: I.R.S.G, Statistical Bulletin, June 1969.

e Table 14
The relative importance of synthetic rubber in
... .. -~ consumption by sector for selected countries,
uTRNDAUD S S g 1960 ‘and 1968 (in percentages)

Countfy ' Tyre sector Non-tyre sector

' 1960 1968 1960 - 1968
United States &7 75 72 79
‘Canada 60 A 64 68
| Gr. Britain 47 58 3 50
’France B 39 : 56 45 65
Italy 37 57 51 66
Japan 22 58 30 57

Source: I.R.S.G. Statistical Bulletin, June 1969, and
F.A.0., op. cit., 1964, p. 18.
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Graph 3. PERCEMTAGE OF TOTAL CORSUMPTION TAK!-N UP BY
NATURAL RUBBER 1852-1268.(By welghi)
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These also imply the relation between rubber consumption and the
level of industrialisation. This is partly reflected in comparison
with G.D.P. figures, but more precisely with the type of industrial
structure concerned. The United States, for example, with a long
established automobile industry and a G.D.P. per capita in excess of
$ 3000 also consumes 27 pounds of rubber per capita per annum, whereas
India with a weak industrial structure and G.D.P. of around ¢ 80 per
fcapita consumes less than half a pound per head. DMoreover, where there
has been an acceleration or decline in industrial growth this has also
tended to be reflected ih the growth rate, if not always in the actual
amount of rubber consumed. In other words it seems likely that as
- countries become increasingly industrialised their demand for rubbers
will also increase and that the pattern of consumption will become more
dispersed. ‘

The question as to what extent this pattern of demand is belng
and is likely to be met by natural and Jynthetlc rubbers ig for the
present discussion quite basic. As far as the industrialised countries
are concerned the increasing relative importance of synthetic rubber
and the gradual spread of their production is also shown in graph 3.
The evidence seems to suggest that their consumptioﬁ of natural rubber
will continue to rise in the near futuré, although in a few cases it
may level off or even decline.1) The increasing availability of
technically specified types may also mean changes in the proportions
imported from individual producer countries. The incfeése of Malaysian
rubber from 25-35% of total U.S. rubber imports in 1967 was largely,
for example, the result of such trendsoz' However, the increasing
output of these rubbers also means that they are becoming more .
vulnerable to particular competitive pressure, and that they are
unlikely to make major inroads into markets already held by synthetic
'rubbersc

However, whether or not a deliberate policy, there has been a
tendency for natural producers to shift away from markets in vhich com-
petition from synthetics is particularly strong. A case in point is

that of Ceylon shown in table 15:

1) Notably the United States. See Rubber Statistical Bulletih, Op, citey
June 1969, table 6, p. 9. :
2) See Rupber VWorld, June 1968, pe 75




=34

Table 15
Shlfts 1n the dertlndtlon of Ceylonese rubber exports 1949-68

(in percentage and excluding latex)

Destination L1949 1968
U.S.A. ' ‘ 44.3 741
Great Britain o 186.5 2.7

" Vest Germany - 9.0 6.1
Mainland China 1.5 ‘ 55.6
Bastern EuropeK - 13.3

" Others : | : 16.7 C 5.2

Total 100 100

aQalso including the USSR, Bulgarla, Rumania and Yugoslav1a.

°Sources:'Ea Goonewardene, “"Natural rubber in bllateral
agreement II', in the RRIC Bulletin, op. cit.,
1967, p. 94 and I.R.S.G. Statistical Bulletin,
June 1969, ' R

Malaysia and Singapore have also in recent years been making particular

efforts to promote closer trade ties with the communist bloc and to

1)

In general these tend to be medium term 5-10 years agreements and the

win the markets developing from their general industrial expansion.

amounts involved can be quite substantial. The importance of these
markets in the communist countries can Le shown from the fact that in
1968 imports of Malaysiahfrubber to’ the USSR amounted to 242,800
metric tons and those to Mainland China’ 130,900 tOns.g) Though
relatively little was under such agreements'there.seems a lot to be
- gained in this direction. Between Jamuary and July 1968, Ffor example,
37% of Malaysian and Sincapore’equrts vent to the communist bldc.S
The 1mportant p01nt howéver ig that the stakes are high, and
where specific guantities of goods are negotlated, definite contracts
signed and the responsibility for their execution formally organised

4)

these agreements may prove to be of considerable importance.

1) Rubber World, November 1968, p. 104.

2) I.R.8.6. Statistical Bulletin, July 1969.

3) Rubber World, op. cit., November 1968, p. 104.

4) See A,S. Navaratnarajah, "Natural rubber in bilaterl agreements - I,"
in the RRIC Eulletin, op. citey Po 912,
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. The third part of this pattern of coufse refers to the de= ;
veloping countries, ﬁere the future demand promises +0 be considerable.
Houwever, two factors tend to complicate interpretation of the emerging
patterns. Firstly is the fact that synthetic rubber capacity promises
t0 spread to at least ten developing countries in all continents by
19711)9 Moreovery; where produciion is already underway synthetic rubber
generally represents a high percentage of total rubber consumption2)o
The proportion of stereo capacity in new plants also promises to be
significant, there being a strong incentive to construct interchangeéble
capacities for the usual small one plant industry of these countrieSS)o
Secondly is tue fact that wheré these countries still lack the ability
to supply their needs from their own production the major producers
are only too keen to develop new exﬁort openings. As table 16 shows,,
such exports are by no means insignificant, Nevertheless, the demand
from the less industrialised countries is expanding rapidly, natural
rubbers commanding a considerable share4)o

. However, the consumption of synthetic rubber is also likely
0 be quite important even in these areas and where'political factors
and particular development efforts do not intervene, the most critical

feature is also likely.-to be coste.

Table 163 Estimated exvorts of synthetic rubber from non~communist

countries in 1968 (thousands of metric tons)

United States 305
Netherlands 132
Canada 129
France 102
Wo Germany T
Japan T1
Great Britain 61
Italy LY
Belgiunm 25
Brazil 2.
Argentina 2

Total 951

‘Sources Rucbensaal, op.cite; 1968, pp.916 and 917.

1) These include Mexico, Brazil, Argentina, Venezuela, Spain, Algeria,
India, Egypt, Iran, Israel and Turkey.

2). The 1968 figures for Brazil and Argentina respectively were 65% and 56%.

3) See Rucbensaal, opscitey 1968, p.918,

4) See graph 6 in section 3.3 below,
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363 Cosﬂ and'nricé factors

Patternu of productlcn and- consumptlon are-therefore such that

; cost and price factors are assuming a growing importance. Under the .
increasing pressure, particularly of stereos,; natural rubber is proving
less and less able to maintain its old price premium over synthetic
rubbers, eVen for specific end~uses,

The general features of this are indicated on graph 4. Trends in
the price of S¢B.Re and natural rubber reveal firstly a definite price
convergence during the 1960%'s, with S.B.R. gaining the upper hand in
recent yearsn1 The considerable fluctuations in the demand for rubbers
has tended to have a major r8le in determining price partly because the
supply of natural rubber is so inelastic and partly because of the
structure of the synthetics industry. It has followed from this that,
as shown on graph 3, natural rubber has borne the brunt of this
variation, particularly in good years when production has been very
j high. Illustrations of this are not difficult to find. For example,
natural rubber exports from Malaysia and Singapore reached a record
1.3 million metric tons in 1967, while demand and prices tumbled to
54,1 Halay‘cents per lb., compared to the highest price of 169.5 # per
ibs in 19571 during the Korean Warcz) However; increasing synthetic
production and the use of government stockpiles have succeeded in pre-
venting the most dramatic fluctuations that characterised natural rubber
prices in the pastj;and talks are now underway between Indonesia and

Malaysia regarding the development of a joint marketing system for

natural rubber that is also hoping to include both Sinvanore and Thailand.3)
The relation belween price and competitiveness is parhapg the most

interesting, however., According to FAO sources it is generally thought )

that natural rubber can compete at average prices as low as 18 US cents

f.0s:D, Singapore and fhat this is.well within the reach of efficient 4). ,

producers,y even if less efficient ones might be priﬁéd’Oﬁt of the market.

1) SBR and RSS No, 1 are deliberately taken as examples. It must be stressed
that price comparisons can only be really meaningful when discussing )
g1) a specific end-use, (2) a specific country or market area and ‘

3) the grades of natural rubber and types of syntheltic rubber concerned.
+2) Sce Rubber World, op.cit., April 1968, p. 68, and Ruebensaal, op.cita,
1968, p. 913,

33 See Rubber World, February 1969, p. 89

4) FAO, op.cite, 1967, The cost price of natural rubber in Malaysia at
this time was around US$ 15 cents, though this has since fallen.
Report of the Bank of Indonesia 1960-65, Djakarta 1966, p. 154
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This price is significant partly in that it would seem to be approaching
the minimum price at which stereo producers can confidently compete at

the present momento1)'Moreover, acdording to the Rubber Research Institute
a decline in costs of over 7 cents pér lb. can be expected from new

gtands producing up to 2000 lbs. per acre poa., and this will certainly
influence competitivenessuz) UeNo statistics maintain that a decline

of one US cent per lb. in the price of natural rubber is associated

with an increase in its consumption of roughly 14,200 metric tons due
directly to substituiionoB) Gains could be substantial and if these
relations do in fact hold then the future for natural rubber may be
brighter than is sometimes supposed. However, coét and price trends
provide no reliable answers concerning future competitiveness., It

has 1o be récogqised +that fhe market is oftan structured in such a way
that, as one commentator has put it, the protagonists of natural rubber

may still be deluding themselves if they take this as meaning that "merely ‘
by achieving lower costs of production they cannot only survive as '

a vigorous industry,; but also win back business from synthetic rubber
putfing synthetic rubber firms out of business in.the‘prooesso"4)

The situation -is not that simple. Nor does it seem any sounder to view

‘the new stereos "not so much as a threat to natural rubber but as an

insurance against rising natural rubber prices and natural rubber

shortages,"s)because potential technical developments could rapidly

change this siftuation and must therefore be seen as a dynamic rather

than static element,
The analysis is further complicated by al least three other factors:
firstly in that competition differs according to the patterns of demand

and availability whi;ﬁ vary from country to country; secondly in that

1) M.F.R. Potter, "The rubber trade ~- a consumer's view," in A Review
_of the Prosvects of Natural, Synthetic and Reclaimed Rubber, Special
paper‘présented at the 17th meeting of the l.H.S.G., Tokyo, Moy 1964,

2) Yields in excess of 3000 lbs/acre/year have in fact been attained on
experimental farms. after a few years of tapping. See Rubber World,

* .«0pe Cite., January 1969, p. 68, It has, becn suggested in fact that
research has concentrated too much upon producing more latex per acre
at the expense of finding more uses for rubber and which might in the
long run prove equally as important. Rubber World, December 1968,p. 86,

3; Babber World, op.cit., Jamuary 1969, p. 68

4) Potter, op.citey,; 1964, ps 36.

5) UNCTAD, opecitey Do 26
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quoted prices take inadequate account of discount prices and intra—company
trannfers'which can be Quite significant1)and, thirdly becauoe total cost
__to the intermediate consumer (whlch w1ll of course-also 1nolude points one
and two) is really the issue upon which competitiveness hinges. The first
two factors have been discussed in the previous sections, only the latter
factor will be outlined,

Falling under this heading are questions such as:
ig the quality, state and unifbrmity of the rubber on.arrivalj;

iis dits practical suitability for certain processes or certain processing
equipments or :
iii. its end~use properties.

2),

"In comparable manufacturing purposes, natural rubber requires
more .processing steps, more factory area and more inventory
stations all of wnlcn are additive to the cost of the material
and affect the economics of its use."

A similar example lies in the fact that‘it takes 6~7 hours to unload a con=-

ventional railroad car of natural ruboor while the same Welght of synthetlc

The significance of such matters can be shown from the fact that

rubber can be handled in 45 mlnute 3) The 1mportance of these problems is
well indicated by the attention that has been focussed on them in recent
years by both synthetic and natural rubber producers. Slgnlflcant advances
have been made in at least four aspects:

(i)  in specified quality controls;

(ii) in improved methods of shipment;

(iii) in the design of a bale size and packaging that is most convenient for
the consumer; and

(iv) in attempts to minimise the number of necessary steps, such as cleaning.
and cutting, that are ‘necessary before manufacture.

Synthetic rubbers have been fastest in taklnm advantage of these developments,
their price, quality and presentation together enabling them to displace low=-
grade natural rubbers and to maximise their competitiveness with the high~
grade producte. h : , o o )

It is also their various steps in this direction that characterise the | ‘
téchnically specified natural rubbers,4)although they sfili lag behind in a
fifth aspects ‘ ’

1) Synthetic rubber prices are generally quoted co.i.fs. whereas the natural

rubber is fe.0,.be
2) N.Pe. Bekema, "Consumer appraisal of natural rubber," in Journal of the Rubber -

Research Institute of Malaysia, vol, 21, 1968, and reprinted in Rubber
Journal, Hovember 1900; P. 27.

3) Ibide, Pe 250
4) See C.W.Thompson, "The progress of Dynat rubber," Rubber Journal, November 1968.

The key specification is really dirt conten+' the 3 technical grades of SHR

(standard lialaysian Rubbar) 5, SHR 20 and Q{R 50, for example, referring to
dirt content limits of 0,05, 0.20 and 0,50} respectively. The product is

guaranteed and sold to the consumer polytheda wrappede

i
{
i




.Grapha. AVERAGE RUBZEF s .
{8.B.P.Kc.? and R.S5.8. No.T grades at New Yorik)

50~

U.S.CENTS PER POUND

201

10+

SYNTHETIC RUBEER
S

PATURAL RUDBDSER
R.EC.5. no.1.

0+ ) [ 1 . ] ] ¥ ) [] 1
19'53 1954 1955 1956 1957 1958 1959 19€0 1861 1962 1863 1

T ) i i =5
984 1865 1966 1967 1968 N

Sources :. FA.O. Produ»ction Yearkosok19€0 and U.N. Monthiy Bulletin of Statistics, February 1859.







(;) . increased. technical contact with the consumer.

It is the need to be comparable to synthetic rubbers in these ways to
maintain competitiveness that mekes the switch to their production so
vital for the natural producef. Their rate of adoption and development
in producer countries is also, therefore,.a'main factor influencing

the impact of the competitioh between natural and synthetic rubbers
upon individual countries. This, hoWever, will be discussed more fully
in section 4;

‘ Finally, government policies also effect prices to a quite

significant extent. These, however, will be discussed separately.

3.4 Government measures

Government measures impinge directly upon the competitiveness of’
rubbers in at least three ways: ; '
1. through stockpile and marketing policies;
20 through'development policies; and

3. through efforts to promote research a@nd development.

- The first category of measures has really developed from a concerﬁ
with fluctuations in the price and availability of natural rubbers and
has quite a revealing history.1) No method has so far been found,
however, to promise a long term solution. Moreover, the situation is
now rather different than in the past in that policies regarding the
production of synthetic rubbers must now also play a meaningful role.

Until 1959 a system of stockpiling was employed by the United States,
taking in or releasing rubber according to the market situation. This
system vas initially structured to meet conditiéns in the post-war years
wvhen supplies were low and synthetic rubber production in its infancy,
and it was ended in 1959 when U.S. stocks amounted to 1.2 million tons.
The effect of their contlnually changing disposal policy that has
followed since then, and which has varied from an annual release of
40-170,000 tons according to market conditions and the representations
of producer countriesz), has been to depress natural rubber prices.'vThis
has of course cauéed a certain amount of ‘concern to the natural producer

who sees the danger of his profit-margin dwindling.

1) See for example P.P. Courtenay, Plantation Agriculture, London 1965.
An extensive discussion of possible approaches is to be found in UNCTAD
op. cit., 1966.

2) See D. Soysa, "US rubber disposal programme and 1ts effects upon
natural rubber prices,'" in the RRIC Bulletin, op. cit., pp. 81~2.




=40~

In its place two other forms appear to be developing. The first”
“is the bllateral trade agreement,‘and in thls respect it is the pattern
'of agreements that 1s slgnlflcant. They appear to be becoming particularly '
dlrected to newer markets, and espeCially to the communist bloc aﬁd,‘
isuch‘as'the suggested benefits of a mutual agreement between India and
Maléysia,1) to other developing countries. These have been discussed
above. The second form concerns the establishment of a common natural

" rubber market to handle all trade and to fix a common price. In early
1969 a meeting of Malaysianand Indonesian officials took place to discuss
the possibility of such a joint marketing system. A Joint Commission on
Trade and Economic Relations was set up, but as yet nothing more has

been announcedng) However, this holds interesting possibilities following
the formation in 1967 of an Association of Natural Rubber Producing
Countries. The problel of finding a better market mechanism nevertheless
remains quite preésinga '

The second wéy in which government measures take effect is through
theifkdévélopment policies. On the one hand this implies interests in
synthetic rubber production as outlined in section 2 where even with a
general shorfage of rubbers, import restrictions or other protective -
measures may be involved, at least in the early stages of development.s)
In general it seems that the political element that leads to this type
of investment and the disappointing rate of .growth in theée countries
are together dousing any premature ideas that natural rubber producers
‘may have held of more open and more rapidly expanding markets. On the
other hand general agricultural policy, cohcérned for example with
réplantation schemes and support, the establishment of Standards,
technical training and also policies of diversification to lessen the
dependence upon rubben culture are of considerable'importance under this

heading. .

1) See Rubber Vorld, op. cit.; June 1968.

2) Ibid., February 1969. :

3) See for example P.J. Rimmer, "The Australian Petrochemical Industry,"
in Economic Geography, Vol. 44, No. 4, October 1968.
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The research and development{ side of natural rubber production

is also becoming increasingly important. Although usually discussed

in terms of iis technical; management or promotional studies; the most

important aspect is perhaps the number and diversity of organisations

involved,

They includey for example; the Maiayan Rubber Fund Board,

the Natural Rubber Producers'! Research Association; the Rubber Research
Institute of Ceylon and the Central Rubber Fund Board of Indonesia.

Systematic co-operaition is promoted in turn by the International Rubber

Research and Development Board.1) Although only 2% of Malaysia's

earnings from rubber went into research in 1967 the evidence suggests

that greater veliance is going to be put upon resecarch and development

in the future, aad that in this governments are going fto play a sig=-

nificant r8le.

3¢5 Future prosnects

Summarising what has gone before, it can be suggested that the

competition between natural and synthetic rubbers will probably hinge

‘upon Q9 factors:

Te
2,
3e

4o
5o
6o

Teo
8o

9.

the production costs of synthétic and natural rubber;

their diversity and output by type; ' _

the rate of change in the patterns of natural rubﬁiﬁnfiﬁguctions
towards technicidlly specified rubbers, and in the/adoption of
synthetic rubber productions

developments in the marketing system for natural rubber;
improved methods of delivery and presentation;

technical factors and developments on both the production and
demand sides

promotional efforts;

changes in the size and pattern'of demand for rubbers; and

the development of other substitutes for rubber.

These will in turn also have strong spatial implications,; the main trends

of which have been discussed above.

The complexity implied in these factors means, however, that any

~ predictions must be qualified subject to the considerable number of

unknowns involved. In the following comparison of estimates this point

must be kept clearly in mind.

1 ‘FerOo, Oquita, 19649 Po 23e ‘ .
Quoted in Rubber World, op.cit., September 1968; p. 114.

i
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‘Long term trends in the production ahd consumption of natural
rubbers are shown on graph 5. Three factors are particularly clear: ‘
(1) with the exception of 1939-45 and despite the growth of synthetics. - -

A since that period, a steady overall rate of expansion has occurred;
' (2) since 1957 demand has exceeded production; and

(3) since 1965 the growth in demand has exceeded that of production.
Several estimates of production in i975Aﬁave been collated and can now

. be compared against thése long term trends,1

(i) by the International Rubber Study Groué (in May 1968):

1968 2,627,000 metric tons (actual production)
1970 2,854,000
1975 3,566,0002)

(ii) by the FAO (in 1967):
1970 3,300,000
1975 3,566,000

(iii) by the United Nations (in 1968)
1970 2,864,000
1975 3,484,000

Judging from past trends these figures appear to be rather high, implying
a much steadier and faster growth rate than in the past. However, as the
trees that.will te yielding in 1975 must now be planted, the figures

must be taken as reasonably indicative. Demand estimates for the same
period have been given as follows:

(1) by the United Nations (in 1968):

1968 2,634,000 metric tons (actual consumption) -
1975 3,515,000
(ii) by the FAO (in,1967): )
1975 2,739,000 - 3,350,000
(iii) by D.A. Littler (in 1968):
1975 3,492,000

'If these estimates are taken at face value it would seem that only with

the lowest production and highest demand will there be a shortage of

1) Rubber Vorld, op. cit., January 1969, p. 68; FAO, op. cit., 1967,
Pe 315"'6; DaA. Littler, OPe Cit-, 1968, P 16, :

" 2) This represents a continuation of the present rate of expansion of

* 306% Pelle '
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natural rubbers in 1975. However, it also secems 1ikely that natural
rubber could maintain its cufrent rate of expansioh of just over 3.6%
p.a. and still find markets. This is suppbrted by evidence that the
exceptional growth in technically specified rubbers might be maintained
ahd’reach as much as 25% of natuml rubber output by 1975. If total
output rises above this lével; however, there is a serious danger that
the market will be fléoded, There is certainl& little doubt that
natural rubber production will exceed the total requirements for which
it is technically essential or desirable.

An attempt has also Beén made to break down the global consﬁmption
trends by major area. This is shown on graph 6. It is significant
that the highest and most consistent demand for natural rubber lies in
Western Europe as a whole and thé<1ess~industrialised areas, and that
by 1975 the latter may well prove the most important market area.

Based on these trends the following estimates were obtained, "the higher
estimate being computed from the average growth rate per annum ard the

lower by underweighting the relative boom in 1968:

Table 17
Projected high and low demand estimates by area for 1970 & 1975
(in thousands of metric tons)

| 1968 1970 1975
Western Europe » _ 797 760-820 810-910
Communist bloc ' 704 710-760 840-920 . -
United States o ' 591 600 . €30
Rest of the Vorld 742 820 1100
Total 2,834 2890-3000 33860-35¢€0

"‘.

These figures must altogether be viewed rather tentatively and reserva-
tions must be made on at least three accounts. Firstly comparison of
the results of table 17 with the long term trend of grarh 5 shows that
even the lowér estimates presume a continuation of the present boom in
the demands vhich may not in fact occur for natural rubber. Secondly

" demand from the communist bloc must for lack of evidence be considered
rather unpredictable as must, thirdly, the potential impact of any
technical developments. However, it does seem likely that in 1975
there will be a surplus production of natural rubber of certain grades

of up to 5% if these trends continue.




4. Some Implications of this Competition for the DeveIBDing Countries.,

~ Thus far the competition between natural and synthetic rubber has
been viewed in terms of demand and supply deallng malnly with aggregated
data, and with the nature, structure and thus 1ocat10nal trends of the
synthetlcs industries in mlndo To complete the plcture it must also be
seen in terms of the developing countries that produce natural rubber
and in the context of ‘their overall development needs. Although the
evidence at hand is extremely limited the general lack of attention that
has been paid to this side of the problem would seem to warrant its
inclueion,

For most producer countries the production of natural rubber has a
two~-fold importance. Firstly, it is often a major factor in the internal
structure of the.country. As shown on tabfek18; for example, rubber
comprises a substantial portion of their cultivated area. The mainstay,
“and often the most generative feature of thelr commerc1allsed economy ,
it directly employs a large number of people° For example in 1957 some
614,487 persons or 28.4% of the economically active population of Malaysia
was employed in rubber productionuj Secondly, it is a major source of
export earnings upon which these countries depend to pay for the imports
necessary for their further development. As can be seen from table 19,
in 1966 much of South East Asia was dangerously dependent upon the
reliability.of rubber markets for such earnings.

Table 18
‘The area under rubber in producer countries

Country Year : Area
(as of 31 Dec.) (in acres)
Indonesia ' 1965 4,910,000
Malaysia 5. 1967 4,355,000
Thailand 1965 1,816,000
Nigeria 1967 T 594,000 .
Ceylon 1967 . 572,000
Liberia ' 1967 255,000
Vietnam 1965 . 251,000
Cameroun . 1967 52,000
Ivory Coast 1967 29,000
Ghana 1967 29,000

Source: I.R.S.G. Statistical Rulletin, oen cite, 1969 and Malaysia:
Official Yearbook, Vol. 17, 1967.

1) ¥.W. Ward, "A review of problems and -achievements in the economic
development of independent Malaysia," Economic Ceography, Vola 44,
No. 4, Octorer 1968, p. 327.
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Table 19

The dependence of main producer countries upon natura] rubber exports

in 1966, by value

- Nation Value in 100;0005' As a % of agric- {As a percentage

U.S. Dollars ultural exports | of total export
Indonesia 1926': 55 33
Cambodia 250 38 37
Ceylon | 709 20 20
Malaysia (Sabah) 104 43 9
" (sarawak) 155 59 13
" (Vestern) 4562 81 45
Singapore1 2512 55: 23
Thailand 921 17 14
Vietnam 2602) 74 - 73.
Liberia 270 \ 77 18
Nigeria £ 320 - 53 4

Source:r.A.0. Yearbook Vol. 21, 1967 and U.N. Yearbook of Internatlonal
Trade Statistics for 1966, U Ha 1968.

However, it is not true to say that the degree of dependence involved

is indicative of the potential impact of competition from synthetics.

As section 3 has

shown the situation is more complex, but it can bte argued

that a better, though still ‘incomplete picture, is to be gained from a

comparison of the following indicators:

1. the degree of dependence upon rubber;

2. market orientation;

and

3. the rate of adoption or of likely adoption of new techniques and
fypes of rubber.
A fourth factor, the quali%y of rubbers being produced, cannot unfortunately
be ascertained from the evidence at hand but should be held in mind.
Table éO shows the location of the markets of the main producer

countries according to the four areas determined in section 3.5.

1) Lot grown in Slngapore, refined and graded for. re-export.
2) 1965 data. .
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Table 20

The destination of exports of main producer countrles in 1968

(1n percentaqej

Producer U.S.A. | Western Europe!Communist| Rest of the Others
o e bloc world (unspecified)
Malaysia 17 26 31 18 (10) 8
Indonesia 27 28 10 25 (=) 10
Ceylon 7 15 69 8 (2 ) 1
Thailand 14 28 6 52 (1) -
Vietnam - 77 - 23 (=) -
Cambodia 16 64 - 16 (-) 4

Bracketed figures refer to percentages going to developing countries,

excluding Singapore.

Percentages refer to exports by weight.

Source: I.R.S.G. Statistical Bulletin, op. cit., 1969.

.Comparisén with table 10 concerning the development and spread of

technically specified natural rubbers shows that although Malaysia

ig heavily dependent upon rubber for export earnings it appears to

be taking good advantage of new markets in developing areas and in

the production. and developmeﬁt of new rubbers, and it has also the

best buying, trensport and information facilities available.

Ceylony

though by contrast less dependent upon :rubber for its foreign exchange

earnings, has clearly committed itself to the communist markets, 56%

of its custom coming from Mainland China, with weakly developed

alternatives., In the,caSe of a marked decline in this somewhat

unpredictable market Ceylon might well be in a rather difficult

positiona, The other countries of

Southeast Asia, which are peripheral

to Malaysia as.recards rubber production,. appear to be relying mainly

.upon the =wiugsid;

P

‘extent, the United States.

rising demand of Western Europe and, to a 1esser

In varylng deoree shousv

en;:they\alscoappear to

be at a disadvantage vis-a-vis Malaysia in that they command les

adequate information and buying facilities, are subject to uncertainties

of shipment due to the fact that less chipping space is available to

them, and because of the occasional risk to claims.

Somewvhat more can be said; however, regarding the spread of newer

techniques. In general, full benefit of new ideas requires efforts

that are only available to the larger companies where organisation and
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supervision are more easily achieved. The estate system, for example,
can better organise and afford the rejuvenation policy that is neces—A'
séry to obtain higher yields. The smallholder is unwilling to replant
vhen rubber prices are high'andiless able to do so when prices are low
unless considerable assistance is forthcoming. The estates by contrast
usually maintéin a regular replantation policy, the rate of change -
indicating in rough terms the confidence of investors in the aredls
prospects. Comparison of Malaysia and Indbnesia even before the
nationalisation of Hrédgn assets is a case in point. Secondly, however,
willingness fo invest is also likely to be related to the rate of
adopting other new practices as they come along, and whereas the small-
hqlder can produce rubber cheaply, he cannot easily produce it to high
specification. ‘The latex tapped is in both cases the same, the care
taken in preparation determining the quality of the final produét. Theo-
retically, therefére, the smallholder can produce equally good rubber. .
in recent years the Dynat brocesé has found favour in Indonesian small- o
holder operations, field latex being coagulatéd.in individual field

stations and delivered more easily and cleanly to the central factory

for processing,1) Hovwever, in prgcticé this does not yet seem the-

answer. For example, the-process is useful only when problems sur—

rounding the establishment and organisation of the central factory are

solved, and these may be numerousz); éosts are not light, a small Dynat

3)

holders always willing to co-operates It has to be borne in mind,

plant producing 100 tons per month costing US$ 14,4507 /; nor are small-
therefore, that methods that are efficient on estates are not always
as efficient when they are applied to smallholder production, although
the quality of smallholder rubber may still be rising in some areas as
a result of their diffusion. '

An indication of the relative importance of estates is shown in

table 21,

1) Rubber World, op. cit., November 1968, p. 104,
2) J.D. Hastlngs. "New Forms of Natural Rubber," An Address to the Technical

Meeting, Xesetsart Agricultural University, 19€8.
3) Rubber World, op. cit., February 1969, p. 89.
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“average yield in 1973/746) is well below that of Malaysian smallholdings

W

: Table 21 e 1)
: The pcrcentage of the area under rubber productnon in es tatev o

Country. o 7 Year Percéntagé‘uhder estates

Malaysia ‘ . 1967 ) yi, 41

Indonesia ; 1965‘k , 26

Ceylon | ‘ ' 1967 ) ' 49

Thailand 1965 - | 0 .
Vietnam o 1965 .74 )
Liberia | NeDo ; ‘,'4 66 )
Camerouns . N.D. . 98

Source: I.R.S.C. Statistical Bulletin, op. cite; 1969.

 Producers il Alrica would seem therefore tgfwell placed in this respect,

though their output is small. In southeast Asia the impact of the

2)

Vietnamese war-is reported to have disruptéd production™’ while otherwvise
Ceylon and Malaysia are apparently better placed thén Indonesia or
Thailand, ‘

The percentage of the area under’ high yiélding cones producing
3~4 times the amount gained from unselected trees also varies from
86% on Malaysian estates to 27% in Thailand, and from 79%rinALiberia
to a modest 59% in Ceylon where the adoption of new conés seems to have

lagged behindQB) Moreover, while 43% of the area under smallholdings

. in Malaysia in. 1967 were producing about 300=350 1bs per acre which was

thought uneconomic, in Indonesia 70% of the trees on similar holdings

came vnder. this category‘é) Average yields in Indonesia Have in fact
decreased markedly sincF 1956 from 553+1bs- per acre to 463 1lbs. in -
19655>, and even the opfimistic projection for estates of 705 lbs/acre s

7)

in 1967 which was 772~790 1lbs per acre. Regarding new process rubbers,

These figures should be taken as roughly indicative as there is no
real uniformity in the definition of estates.

See the Sunday Times, London, Augusf 10the.

T.R.SsQ.,; Ops citey 1969,

Ibide, 19569; Rentjana Pembancunan Lima Tahun 1969/70-1973/74, DJalarta
1969 and C, Chanmugam, "The need to replace obsolete capital in-
Ceylon's rubber industry,” R.R.I.C. Bulletin, op. cit., 1967.

Report of the Bank of Indonesia for the period 1960--65, Djakarta 1966,
Rentjana Pembangunan Lima Tahun, op. cit., 1969.

Yearbook of Malaysia, ope. cit., 1968, p. 49. Malaysian estates
averaged 898-920 lbs/acre in 1967.
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12 plants had been commissioned for installation by 1968 by Indonesia,
each with a crwmb rubber capacity of 2,500 tons per month, while

20 were in operation in Malaysia, 6 due in 1968 and 10 more in the
planning stage. 1) The situation is, therefore, extremely differentiated.
In each case Malaysia is in the better position. Indonesia and Ceylon
appear to be now suffering from various degrees of mismanagement or
lethargy in the past while Thailand.is almost entirely smallholder
productions. 2 '

Historically, increasing competition in rubber production has
resulted in the weeding out of the least efficient producers and producer
areas, and it seems reasonable to suggest a similar pattern for the
futufee If this is the case, and if the trends suggested above do hold
for the future, then the prospects for Ceyloh, Indonesia and Thailand
would appear to be increasingly gloomy in that order., Vietnam is of
course a peculiar case, but must still be considered badly placed vis-a-vis
Malaysia. ' -

The potential impact of this competition is, however, far more-
complicated. Thus while Thailand has seven times the area under rubber
than Vietnam, while the former is smallholder production and war-~ridden
Vietnam largely estates, rubber comprises only 14% of their export _
carnings compared to 753% in Vietnam. Smallholder production is somefimes
thought to be more flexible in hard times while estates often imply a
stigma that is politically difficult to accept. A third factor that is
equally difficult to assess is the success of government diversification
policies which are just begimning to bear fruit. The potential impact
of the competition from synthetic rubbers is, therefore, something that
camnot really be judged from the evidence at hand, '

Finally, hovever, it must also be noted that the ability to meet
and thus to offset thiskimpact is also likely to'vary and to present
different problems in different parts of individual countries. In
Malaysia, forlexample; the siie, ownership and spatial patterrs of rubber
are significantly distinct. The estates are primarily concentrated in
the south and west where facilities are in‘every respect best; smallholdings
on the other hand are fairly ubiquitous, although the average size of

holding appears to decline outwards to the east and northeast, 3)

12 Rubber Werld, op. cit., November 1968,

2) In Ceylon the proportion of smallholder rubber production is in fact
increasing. Sec D.R. Snodgrass, Ceylon: an export ccoiomy in {ransition
Illinois 1966,

3) See J.C. Jackson, "Smallholding cultivation of cash crops," in

N. Gungwu (ed.) Malavsia- A Survey, London 1964, table 26, and

MeWo Ward, ope. cite, 1968,
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“This situation is further ‘compounded by the pattern of ownership.
Estates, for example, are mainly owned and controlled by immigrant
people., In the early 1960's, 14 . leading agency houses controlled
more than one million acres of rubber land in Malaysia, the majority
of this being British owned,1) This is ‘also reflected in size, 85%
of all Asian-owned estates being below 500 acres in area compared to
less than 10% of the European owned. The latter have also a much higher
productivity than their Asian (mainly Chinese owned) counterparts whose
smaller estates have been less able to take advantage of new techniques.

The pattern of smallholding>is similarly distinct. For example,

66% of medivm sized smallholdings varying from 25-100 acres were Chinese,
and only 5% Malay owned in the 1950's., On the smallest holdings of less .
than five acres, howvever, 55% were Malay.z)' The areas in which Chinese
ownership predominated also surrounded the main urban centres where.
access to information and various facilities were more forthcoming while

3)

With the average Chinésé.smallholding being twice the size of its Malay

Malays tended to predominate in the more isolated peripheral areas.

counterpart, it has obviously been much easier to replant and to introduce
new ideas withcocut seriously reducing income. During the period 19532-61
over 40% of the Chinese owned egmallholdings were in fact replanted with

4)

there is no evidence that these patterns have chaenged significantly in

new stock compared to less than 20% of the Malay owned. Moreover,

more recent years.

As the competition with synthetic substitutes becomes stronger in

‘lover grade rubbers there is little doubt, therefore, that its impact

is likely to be very varied in Malaysia and to have strong social and
political implications. It seems likely that a decline in natural rubber
“prices would first cffect the Malay smallholder. In turn this might well
create social and political tensions generally associated with a depressed
“area but heightened by racial differences in the patterns of rubber
production that may at the same time become more apparent. The way out
of the dilemma may also be complicated first by a decline in foreign

"exchange earnings available, and secondly by the extent to which rubber

1) See D.W. Fryer, "The plantation industries —— the estates," in
N. Gungwu (ed), op. cite, 1964, pp. 236-40.

2) J.C. Jackson, op. cit., 1964, table 25, p. 249.

3) Ibid., figures 9 and 10, pp. 251/253.

4) Ibid., p. 260.
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is socially engrained in the way of life of the Malaysian pecple.

By conventional indicators Malaysia is one of the most advanced
areas in southeast Asia and is in some vays an extreme case, but at
the same time it does illustrate the relevance and.importance of
placing the competition between natural and synthetic products in a

broadér perspective. This is the point that this section has tried

to make,

~Conclusion .

An attempt has been made in this paper to analyse the current
situation regarding the competition between natural and synthetic rubber.
and its possible prospects to 1975, and to exemplify some of the typical

spatial and economic implications involved.

Tt would seem that the general patterns are being shaped:

(i) by the ropid development and expansion of synthetic rubber production;
(ii) by the structvre and interests of the industry and (iii) by the
movement of more and more countries to its producfiona In fact it could

be argued that prospects for the natwral prodvcer have been determined
partly by the development, diffusion and rate of adoption of synthetics
technology in relation to the size of the market in the various indusiria-
lised countries, and partly by the development, diffusion and adoption

of new techniques by natural producers themselves. Two practiéal
consequences of this have been, firstly, that 'the best market' for natural
rubber has shifted over time from the U.S.A. to, now, western Lurope and

the communist bloc; and perhaps in the future will ghift to fthe rest of the
world' in response to this process while its impact hos, until now, tended
to be offset by the growth of newv markets, and sccondly that the future
impact is likely to be extremely differcntiated according to the patterns

of ownership and produgtion in the different natural rubber areas, It

has therefore been seen necessary to relate trends in this competition to the
nature of gynthetics production on the one haud and to the sitvation of
natural rubber producers on the others However, the situation is very open
to change, The point is being reached in fact vhen far more than economic
values are at stake. It might be asked for example. wvhether the political
implications involved, and their potential impact upen various interests in
developing S.E. Asia might not have repercussions in more than this corner of
the vorld,and vhether the most relevant question for the future might not
‘require analysis at a totally different level of genecralisation., However,
this was not the subject of the present paper, and it can only be hoped that
a useful introduction has been given to some of the spatial and economic

implications of this competition.
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Table Al: Breakdown of the production ofysynthetic rubber 1910-68

by céﬁtre and periphery, exciuding the centfally planned:

economies (in 000s of metric tons).

Uc SoAr Rest Total

1940 3 40 : 43
1941 8 71 79
1942 - 23 . 90 . © 113
1943 236 120 . 356
1944 776 139 915
1945 1) 834 46 . 880
1946 716 104 - 820
1947 517 51 : 568
1948 - 496 45 541
1949 400 ‘ 47 447
1950 484 . 59 543
1951 859 64 923
1952 811 : 81 892
1953 862 153 1015
1954 633 163 796
1955 986 189 1175
1956 1057 207 1304
1957 1136 222 ' 1358
1958 1072 ' 278 : 1350
1959 1402 ‘ 348 ~ 1750
1960 " 1459 ‘ - 450 : 1909
1961 ' 1426 581 2007
1962 1599 676 o 2275
1963 1634 843 . 2477
1964 1793 1034 2827
1965 ‘ 1842 1187 3029
1966 2001 1350 : 3351
1967 1943 1494 3437

1968 2164 1718 : 3882

X X
1) excluding East Germany from 1946 onwards,

Source: U.W. Statistical Yearbooks and Ruebensasl ope.cit. 1568



sTable AZ: Breakdowa of the neoduction and consimntion of natural rubber

1940-68 by ceatre and periphery (in 000s of metric tons)

Source: I.ReS5.Ge Opocits. 1969

. 1 Production l Consumption
S.E.Asia Rest Total 1 USA Rest Total -
1940 1394 46 1440 659 469 1128
1941 1581 45 1626 787 472 1259 ©
1942 583 67 650 383 394 777 -
1943 384 88 472 323 302 625
1944 258 " 108 366 146 247 393
1945 159 104 254 107 160 267 7
1946 762 89 851 282 282 564 .
1947 1204 76 1280 572 556 1128 !
1948 1476 73 1549 638 808 1446
1949 1439 75 1514 584 877 1461
1950 1806 k 83 1890 732 1018 1750
1951 1808 107 1915 462 1077 1539
1952 1709 110 1819 . 461 1028 1489
1953 1641 117 1758 562 1119 1681
1954 1725 114 1839 606 1202 1508
1955 1821 127 1948 645 1275 1520
1956 1778 145 1923 571 1337 1903
1957 1786 149 1935 548 1383 1931.
1958 1819 152 1971 492 1553 2045
1959 1900 173 - 2073 564 1569 2153
1960 1836 ! 181 2017 487 1612 2059
1961 1953 173 2126 434 1728 2108
1962 1974 i 181 2154 470 1786 2254
1963 . 1920 ! 181 2101 465 1802 2257
1964 2073 198 2271 489 1806 2295
1965 2184 196 2380 523 1894 Q417
1966 2229 207 2436 554 2031 2595
1967 229 193 2492 487 2009 2506
1968 2446 196 2642 591 2245 2856



Table A3: The consumptioh of natural rubber 195°~68 byv.major area

" (in thousands of metric tons)

Vestern Communist Rest of
Year UsA Europe . Bloc Japan the Vorld Total
1958 492 649 458 130 316 2045
1959 564 669 447 161 312 2153,
1960 487 677 444 168 323 2099
1961 434 659 568 179 322 2162
1962 470 677 575 193 341 2256
1963 465 703 546 195 358 2267
1964 489 721 481 206 - 398 2295
1965 523 737 545 201 411 2417
1966 554 749 633 216 433 2585
1967 497 732 588 243 446 2506
1968 591 797 705 256 487 2836

Source: IoRoS.Ge

op.cite 1969




Table A4: Prices of synthetic and natural rubber 1952-68

(Nev York average in U,S. cents per 1b,)

e

1952
1953
1954

1955

- 1956

1957

1958

1959
1960
1961
1962
1963
1964
1965
1966

1967
1968

Sources: I+R.S.G. op.cits. 1969 and U.N. Monthly Bulletins of Statistics,
1961 and August 1969 .

~no Natural::

38,6
24,2
23,6

39.7
34,2

31.2
2841
3646
38.2

2806
26.3
25,2
25,7

23,6
19.9
19,8

") S,B.Re No. 1.

~ow oo Synthetic 1.

23,5

23.0
23,0

- 2360

23,8
23.9
23,9
23.9
23.9
23.9
2306
23,0
23.0
23.0
23,0

: 2207
2264



