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III, _Sttucture-of.the.lndustry
::Prqdﬁcers of_natural.rﬁbber are classified into estates and

smallholders., . In general, estates are producers who maintain plan-
tations for the cultivation of rubber trees of 100 acres (40 hectares)
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or more, while smallholders cultivate areas of less than 100 acres.
However, the usual size of a smallholder is actually four hectares or

less.

In Maléysia, for instance, the area undef rubbéf cultiVatiOn-was
about two million hectares in 1980, and estates and smallholders -
respectively owned ahout 25% and 75% of this area, while their ratios
of production stood at about 40% and 60% respectivelys =

In‘Ithnesia;-government and pfiVate'é$tates héld ﬁbaut 20% of
the cultivated area and 30% of the production in 1979, while small-
holders accounted for 80% of the former and 70% of the latter.

In Thailand, 95% of the cultivated area belongs to smallholders
and only 5% to estates. ' o '

As can be Seen above, in every major producing country in South-
east Asia, a large portion of the production depends on smallholders,
for whom the governmental policies for natural rubber production are
primarily designed.

Malaysia _ Indonesia o Thailand

. Cultivated
area
95%

Cuitivated
area  80s

Produc—
tion

O .
\\\§§\i Estates

Produc-
tion

60% 0

Smailholders

The point most worthy of note in comparing estates with small-
holders is the yield. BAs an exmaple, in Malaysia the ‘avérage annual
yield per hectare is 1,200 kg for estates, while it is some 700 to
7?0 kg for smallholders, and'this latter figure is'aEOut”douhie the
figure for Thailand.  BAs a reference, the average yield per hectare
quoted here refers to the whole area under cultivation; thus it

~{41-6



includas imature areas such ‘ag' those which - are newly planted or
replante& where there is as yet no production of natural rubber.
pifferences -in productlon dépend on factors such ag the age of the’

trees, -¢lones, frequency of taPPlHQ: manual skillfulness, the appllca—
tion of atlmulants ‘and so ‘ons

As ‘can be-seen:from the above descriptions, the focus for the
production development plans of each of the major countries lies in

the develgpment of high~yielding clones and in replanting, especially
with regard to smallholders.-

The structure of the natural rubber industry based on estates and
smallholders is illustrated in the followlng charts.

1. Estates

Field Latex
Serap

[Plantatlong]wmwu———[Assbciated Production Facilities |———|Export

2. -Smallholders

2.1 Malaysia

- Field Latex
] Smallholders L~—> (Unsmoked Sheets) —3 [Collecters |

5[ MARDEC | Smoking Houses

SMR Packers’

RSS [ Re-millers |
Shippers

M. Export Div. | —

[ FELDA | ['F. Export Div. | —— Export
2.2  Thailand .
- Us8s - Smoking Houses
LSmallholders || collecters p—> Packers
Sc¢rap Shippers
nxport
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IV, Relatlonehlp between Natural and Synthetlc Rubber

Natural rubber was the only elaqtomer for lndustrlal applicatlons
untll synthetic rubber was developed. The development of  the. latrer
began .in the 19303, and was accelerated during World Wax: T

The synthetlc rubbers currently produced and-in. practlcal use are:
SBR (Styrene Butad:ene Rubber)

BR (Polybutadlene Rubber)

IR (Polyisoprene Rubber) :

EPDM (Ethylene Propylene Diene Terpolymer)

LIR (Isobutylene Isoprene Rubber)

NBR (Acrylonitrile Butadiene Rubber)

CR {Chloroprene Rubber)

The share occupred by synthetlc rubber of total world rubber con-
sumption was less than 25% in the-latter half of .the 19405, around 60%
in 1965, more than 70% in the 1970s; and has. remained at about this
leve) to date. Although the above figures 1ndlcate the percentages of
- overall consumptlon, an analysrs in terms. of appllcatlone reveals .the
'fact that the consumption ratio of synthetic rubber in the tire manu-
facturing sector is less than that in the non-tire manufacturing
sector; in other words the former sector consumes 51gn1f1cantly more
natural rubber than the latter sector. For example, the consumption
ratio of synthetic rubber in the United States is 77% agalnst the’
overall consumption, 70% in the tire manufacturing sector, and 88% in
the non-tire manufacturing sector. For details, see Appéndix Table 8,

Natural rubber and synthetlc rubber. compete with each other in
cost and end-use performance, but also complement each’ other in the
development of the desired properties for various products, due to the

advantages of their respective features. A comparison in terms of
costs must include not only the comparison of purchase prices but also

thoge of expendifures for storage and material handling and
processing. :

Synthetic rubber, belng produced in the various consuming coun-
tries themselves, is conseguently available within a short procurement
-term and production can bhe 1mmed1ate1y adjusted against fluctuation in
demand, which results in lower storage costs. The packaging of syn-
thetic rubber is palletized for easy handling, whereas the emergence
"of TSR has brought about improvements in material handling methods for
natural rubber.

In the field of processing, natural rubber requires c¢utting
(especially for the conventional grades), warming and mastication,
with the addition of removal of foreign materials by means. of a
strainer in the case of some special applications.
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The . most important factor with regard to the prices -of natural
and synthetlc rubber is ‘that natural rubber is traded on the open
market and the price is therefore unstable, depending on fluctuations
in short-term supply-demand forecasts and various speculative factors.
In’ contraet,_hOWever, the price of synthetic rubber is stable, because
it is fixed on the basis of agreemerits between producers and users.

As to performance, natural rubber competes with synthetic rubber
in the area of physical properties required for the variocus products
and in processability, but is more interdhangeable with general-
purpose types of synthetlc rubber such as. SBR, BR and IR.

: Synthetlc rubber ‘can be roughly’ classlfled into general«purpose
Lypes such as SBR, BR.and IR, and specialty types such as EPDM, IIR,
CR,ENBR,:etg;,'Eacthf-the'latter types of synthetic rubber pogsesses
_its own particular .properties such as heat resistance, oil resistance,
air. impermeability, etc. not possessed by other types, with estab-
lished.applications-satisfying the specific reguirements of the
finished products concerned,

_ As. 1llustrated above, technical considerations define the fields
of;appllcatlon. '

as Where_natural_fubbér possesses technical advantages, with almost no
competition from synthetic rubber;

b.=Wheré,synphetic rubber is technically superior to natural rubber,
resulting-in negligible competition from the latter; and

e Whe;é}they'are ﬁutually interchangeable, resulting in competition
between them.- '

Ambng the above, ‘the applications covered under Item c. pass from
one type to -the other according to factors such as price, the balance
~of supply and demand, and so on.

'Nétﬁfal rubber is regarded to be excellent in physical properties
such as fatigue life, tensile strength, tear strength and cut growth
resistance. '

As described abowe, a large quantity of natural rubber is used in
the tire manufacturlng sector, and the consumption ratio of natural
rubber. ia greater in that sector than in the non-tire manufacturing
seCtor. Thxq lndlcates that many technical requirements of the tire
‘industry are met by the superior properties of natural rubber. For
example, ‘natural rubber is used for the tread of truck and bus tires
becanse of its low. heat build-up characteristics, and for the belt and
" Ply of steel radial tires due to its superior adhesion to steel.

The consumption ratlos of natural and synthetic rubber in the
major kinds of tires are shown in C-III-1.
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B.

Ii

PRODUCTION

Production of Natural Rubber by Countries

1. Worldwxde Ploductlon -of Natural Rnhber

The worldw1de productlon of naturdl rubber was 2 353, 000 tons
in 1965 and peaked at 3,860,000 tons in 1979, with an increase of
1.6 times over a period of about two decades, = Thereafter,; produc-

tion -declined in 1980 and 1981 to a level:of 3, 665,000 tonsg in 1981,

a 5% decrease over-1979. This reflected the global fall 4in demand

for natural rubber caused by the decreased productlon of alutomobiles
and tlres .in.the United States,; and other factors. "As a reference,

the total volume of production in 1981 for synthetic’ rubber was-
8,490,000 tons, and the share held by natural rubber of the total
supply of new rubber (1nclud1ng both natural and synthetic rubber)
was about. 30%, .

“The production of natural rubber is principally cgntéred in
Southeast Asia, with additional production in Asian countries
including India, Sri Lanka and Vietnam, and in Africa and South
America. The three major producing countries in Southeast Asia are
Malay31a (42% productlon share), Indonesia (24%) and Thailand (14%},
and the tctal share of these three countries amounts to 80% of
world-wide production. Changes in production levels for these three

‘countries and for the world are shown in Table B-~1.'

Table B-1 Production of Natural Rubber
| {1,000 MT, %)

_ Malaysia Indeonesia Thailaﬁd World Total
‘Year Produc- Produc-— Producs ., _. Produc 3
fion Share tion Share tion Share tion Index
1965 917 39.0 716 30.5 216 9.2 2,354 100
1970 1,269 40,9 815  26.3 287 9.3 3,103 132
1975 1,459 44.0 823 24.8 355 10,7 3,315 141
1979 1,570 40.7 1905 23.4 531 13.8 3,860 164
1980 1,530 39,9 1,020 26.6 501 13,1 3,830 163
1981 1,529 41.7 868 23,7 504 13.8 3,665 156

* Index based on 1965 = 100,

Source: IRSG, Rubber Statistical Bulletin
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The volume of production of natural rubber from 1965 through
1981 by countries is shown in Appendlx Tables 2 and 3.

2, _Producﬁion Trends in Major Producing Countries
(Malaysia, Indonesia and Thailand)

In each of Lhese ‘three major produc1ng countrles, natural '

. yubber is ranked ds one of -the main foreign currency earning prod-
uctq, .with the share of natural rubber in overall export receipts

in 1976 standing at 23% for Malaysia, 20% for Indonesia and 9% for
Thailand:’ Consequently, natural rubber occupies an important posi-.
tion in the reqpectlve national economies, so that each country is
making considerable efforts to maintain and expand the production of
this prqduct. The production plans for each country are detailed in
the following desériptions.

2.1 Halaysia

As the top producing country in the world, Malaysia is moving
~‘ahead with its "Dynamic Production Policy", a program to step up
' proddction in order to preserve the balance of supply and demand.
The following are the key points of the Policy:

a) The promotion of new planting and replanting

b} The ‘solution of land development and labor problems
¢} The establishment of -financial incentives

d) Accelerated research and development

The concrete programs for the five-year peried from 1981
through 1985 are as follows:

a) The quality of products from smallholders is generally low
(mostly RSS-3 or below) because of their deficiency in tech-

" nical knowhow and management skills. Accordingly, the govern-
ment is enacting measures for the improvement of quality to
raise the added value of the products. To implement this pur-
pose, two organizations, RISDA (Rubber Industry Smallholders
Development'Authority) and MARDEC (Malaysian Rubber Development
Corporation) have been established.

* RISDA
RISDA was established in 1973 as a governmental organiza-
tion of the Ministry of Primary Industries, with the aim of

‘promoting measures Lo elevate the social and economic standing
of smallholders. '
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in practlcal terms, the Agency gives guidance regarding
new planting and replanting to umallholderb and. sets up.Group
Processing Centers (GPCs) consisting ‘of 20 to 30 smallholders
each, to collect raw materials from them and- mdnufacture RSS

under . properly controlled conditions.

« MARDEC

ThlS is a proce551ng and selling corPOLatlon establlshed
by the. government in-1969, and has- Central Processing Factories
(CPFs) . at various locations to treat the raw materials obtained
from’ bmallholders,'malnly for the production of SMR.

o FBLDA S o . R AT SO
Another . agency for smallholders in Malaysia is the Pederal
Land Development Authorlty (FELDA}, a governmental agency
established by the Ministry of Land and Regional Development in
‘order. to develop land for the production of agricultural prod-
ucts such as palm, n atural rubber and cocoa. :

Its magor activities are the developnent of- v1rgln land,
afforestatlon, the settlement of farmers therein, and . the
establishment of Central Processing Factories to produce and
sall the wvarious products.

2.7.1 Overall Five-Year New Planting Program (naturdl rubber
and 011 palm) :

: _ 36%: FELDA/FELCRA/RIsnA
544,000 ha { 40%: State
24%:  Joint: ventures between government and
private enterprlses

Among above, new'planting of natu:al rubber is.scheduled
120,000 acres (48,500 ha) every year. :

2.1.2 Overall Five-Year Replanting Programn

141,500 ha: RISDA
150,000 ha { 4,000 ha: FELDA
4,500 ha: Sarawak and others

60,000 to 80,000 acres (24,000 to 32,000 ha) of rubber
trees. are replanted every year, and the growth rate from 1962
through 1982 was 9.6%. - Projected output from the long-term
Program is: . : T
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IRSG Report Base _ MRRDB Base

. : _ '(optimistic) : .
1985 . 1,850,000 MT . 1,600,000 to 1,650,000 MT

2000, - 2,500,000 = 2,200,000 to 2,300,000

2.2 Indonesia

Natural rubber production in Indonesia has been in the range
of 800,000 to 900,000 tons annually, although a previous peak of
. 1,020; 000 tons was reached in 1980, while its share of world total
productlon has been 23 to 26%. In terms of .the national economy
pf Indonesia,. natuxal rubber accounted for 20% of total export
receipts and 7% of GNP in 1979, and some ten million persons are
dependent upon the rubber industry.

. In Indonesia, natural rubber is produced in Sumatra (the
largest quantlty, at 75%), Java (8%) and Kalimantan {1L7%}.

Producers are. PNP/PTP, i.e., state- operated estates, and pri-
vate_estates.gnd,smallholdezs, and the production ratio is 17% for
‘PNP/PTP, 13% for estates and 70% for smallholders. - The reépective
shares of the area under cultivation in 1979 were 8% (187,000 ha)
for PNP/PTP, 11% - (271,000 ha) for estates and 8l% (1,926,000 ha)
for smallholderxs.:

Natural rubber production in Indonesia features a high pro-
duction ratic-of TSR, which is called SIR (5tandard Indonesian
Rubber). - Exports of SIR have leapt from 8,400 tons (0.1% of the
total productlon of rubber) in 1969 to 490,000 tons (57% of the
total exports of rubber) in 1977.

The productlon program estlmates the following gains, due to
increases in the unit yield by the dissemination of high- yleldlng
varieties of trees, the Nuclear Estates Policy and the Production
Management Unit System for smallholders, technical developments,
and the more efficient utilization of labor, capital and land:

Targets in 1980 Adjusted targets
1983 921,000 MT 1,071,000 MT
1988 1,313,000 1,515,000 =«
1990 1,700,000 1,912,000 o

_ The unit yields are 1,000 kg/ha/year for PNP, approx. 450 to
500 kg/ha/year for estates, and 300 to 350 kg/ha/year for
smallholders, averaging approx. 400 kg/ha/year.
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2.3 Thailand

© - ‘Natural rubber production in§Théiland.has3sh¢wn'steady.growth,
exceedihg'the‘leVelrof 500,000 tons- in 1979; and accounting for
about 14% of worldwide production, :

The area under cultivation has reached about 1.5 million hec-
tares, 90% of which lies in southern Thailand and the remaining
10% in the south-eastern region.  Smallholdexrs account for 95% of
the cultivated area, and estates only 5%. y R T s

. The main. product is RSS, holding a little bver.?S%”df-total
production. Approxs 20% of production is ‘held by ‘TSR, wlich is
called. TTR {Thai Tested Rubber), and the remainder by Brown Crepe

and others., o ' R S

The Thai Govermment is taking a great interest in increasing
the production of natural rubber, and has made the following pro-
duction program based on fundamental policies such as the promo-
tion of replanting, improvement of the yield of smallholders, and
the acceleration of planting though the development of hitherto
undeveloped Areas, : o g : :

_ _ {1,000 MT) -

- Targets in Adjusted

1980 Program Targets
Trends = Potentials in 1882

1981 637 - 643 504 -
1982 688 . 701 520
1983 750 775 - 676
1984 832 870 773
- 1985 907 947 - 892
1986 979 1,019 977 -
1987 1,052 1,092 1,052
1988 1,131 1,179 1,132
1989 - 1,216 . 1,292 1,222
1990 - 1,289 1,405 1,290
1995 1,677 2,012 1,744

2000 . 1,849 2,264 2,119

. -.As'mentioned above,'the'afea under cultivation waé about 1.5
million hectares in. 1979, and the following is a breakdown of this
figure: :

a, Immature plantations with high-yielding trees: '280,600 ha
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b, Mature plantations with high-yielding trees 400,000 ha
c. Mature plantations with low~yielding trees :. 192,000 ha
¢, 01d plantations : - : , : 540,000 ha

_ The unit yield of natural rubber in Thailand is about 350
kg/ha/year.

IX. . production policies of the Major Producing Countries

1, Malaysia

1.1 New Planting and Replahting Program

In Malaysia,'as described previously, a production increase
program called the "Dynamic Production Policy" is currently in
progress, based on new planting and replanting.

The share held by rubber tree: plantations of the total
planted area is now 45%, which is planned to be reduced to a level
of some 30% in the future to raise the share of other agricultual
products. Overall natural rubber production will, however, be
increased by the development of high-yielding varieties of trees
and replanting,  The five-year program for 1981 through’ 1985 pro-
vides-ﬁor'S0,00D.ha of new planting and 25,000 to 30,000 ha of
replanting every year.

1,2 Measures for Technical Improvement

1.2.1 High-yielding trees of the RRI 600/700/800 series have
been planted on a trial basis. 1In particular, the yield from
the RRI 700/8B00 series averages 3,500 to 4,000 kg/ha/year, which
represents some 2,500 kg/ha/year on a commercial basis, and the
unit yield is expected to grow in the future by increased plant-
ing of trees of the RRI 700/800 and PB {another high-yielding
variety) series, Expected yields are:

oL 5 Present The year 2000
. Estates. - 1,400 kg/ha/year 2,000 kg/ha/year

Smallholders = 1,000 » or less 1,500 "

The yield is calculated on the basis of areas where tapping
is eurrently performed, without the inclusion of immature areas.
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1252 Stimulantsy such asg esters, are used by nearly 80% of
the estates but only by 5% or less of the smallholders. - In the
future, for smallholders in partlcular, stimulantq are ‘recom-

-mended to be ueed from the 1lth Ol 12th year after the conmence-

went of tapping.

1.2.3 SMR ~GP

SMR GP ig a newly developed 3MR haVLng three maln features:
uniformlty of” product, constant viscosity and a cost 1ower than
that of other viscosity stabilized SMRs such as CV. SMR-GP con-
sists of 60% latex grade (latex ox UbS) and 40% fresh cuplump.

The Mooney viscosity value is 58 to 72 units and such sta-
bility of viscosity permits a shortened process to be employed
in the factory.

.SMR GP was 1ntroduced in 1979, but only a few cavee of
adoptlon have been reported so far.

1.3 Measures for Export Promotion

As a llﬂk in the -chalin of policies for the promotlon of
exports, the government adjusts and reviges the export duty. The
trading price of natural rubber ig decided on the basis ‘of the
international market price, so that the net rec91pts of an ex-
porter: are the trading price wminus the export tax. When the
market price is low, therefore, the net receipts’ of the exporter
fall, resulting in a decrease of the net receipts of the farmer as
well. Accordingly, the govérnment practices a policy to of fset
declines in the net incomes of the exporter and the farmer by pro-
viding an exemption of export duty or by adjusting and revising
the export duty and the base price, with the aim of llghtenlng the
tax burden.

Examples of the criteria and rates of export duty are as
follows. : s

1.3.1 From Aug. 9, 1981 through Oct., 31, 1982

M¢ 154 or below: Nil
154,01 - 165:° 20% (Mg 165-154)
165,01 = 176:  25% (Mg 176~165)
176.01 - 187: 30% (M¢ 187-176)
187.01 ~ 198: 35% (M¢ 198-187)
198.01 - 209: 40% (M¢ 209-198)
- 209,01 = 220:. -45% (Mg 220-209)
220,07 or higher: 50%

0.20 = M¢ 2,20/kg
0.25 =~ M¢ 2,75/kg"
0.30 = M¥ 3.30/kg
0.35 = M¢ 3,85/kg
0,40 = M¢ 4.40/kg
0,45 = M¢ 4.95/kg

ir

KW X MM K
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For example, when the contract.price is M¢ 195;
MY 2.2 + 2.75 + 3.30 + (M¥ 195-187) x 0.35 = M¢ 11.05/kg

- The base. for-the calculation of export duty was, however,
adjusted by classifying natural rubber into the followlng groups
dependlng on. type:

. E;rst Group : Based on the price of.RSS§-1. -
. = Objects: RS$S-1 and -2, SMR-CV, -LV, =L and
. ~WF, ADS latex in masterbatch form,
and other premium varieties of .rubber.

» Second Group: Based on the price.of RS$SS~3.
: Objects:  RS8S types other than those in the
: First Group ahove.

* Third Group : Based on the price of SMR 20,
o Chjects: All SMRs other than those in the
First Group.

Research Cess. M¢ 3.85/kg

Replanting Cess Mg 9.92/kg Mg 13.77/kg in to;al

1,3,2  On ahd after Nov, 1st, 1982

MZ 170 or bélow: Nil o
170.01-181:° 20% (M¢ 181~ 170)
181.01-192: .25% (M¢ 192-181)
192.01-203: 30% (M¢ 203-192)
203.01~214:  35% (M¢ 214-203)
214.01-225:  40% (Mg 225~214)
225.01-236:. 45% (M¢ 236--225)
236.01 oxr higher: 50%

0.20 = M¢ 2.20/kg
0.25 = M¢ 2.75/kg
0.30 = M@ 3.30/kg
0.35 = M¢ 3.85/kg
'0.40 = M¢ 4.407/kg
0.45 = M¢ 4.95/kg

L -

For example, when the contract price is Mg 195:
M¢g 2.2 + 2,75 + . (M¥ 195-192) x 0.30 = M¢ S,85/kg

Thls flgure is less than that based on the former criteria
by M¢ 5.2/kg.

The research cess and replanting cess remain unchanged.
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2.

Indonesia

2,1 Medsures for the Promotlon of Production
The Thlrd Five- Year Pxoqram (FYDP III) whlch bagan in® 1979

pays great attention to inereasing production levels and to rais-

ing the unit yield, especially for gmallholders.: The program: is

' being carried out by means of two development systems-- PMU,
. Project Management Units (UPP in Indonesian); -and NES, Nuclear

Bstates: for Smallholders (PIR in Indoneqlan)o

The main act1v1ty of PMU is to- gulde smallholders in ‘the .
replantlng and- rejuvenatlon of - plantations where cultlvatlon is
being performed. ' There-are two types of such plantatlons; the
Major Unit (10, 000 ha/unit) -and the Mlnor Unlt (2,300 ha/unlt)
and 136 units have been completed, which are planned to’ be
increased to 321 ‘units by the end of the Fourth Five- Year Program.

' NES is a system in whlch core estates prov1de guidance
regarding. new planting in-virgin: areas and provide a: varlety of
other. technlcal guidance to improve ‘the lavel of producdtion™of the
smallholders. Latex and cup—lump from the smallholders are pro-
cessed by the central estates and sold through the Joint Marketlng

~ Organization (JMO) . - Under the NES system, the net receipts of the

smallholders are expected to increase to some .70% of the FOB price
{ The present net receipts of smallholders stand at. only around 40%
of the FOB price, because of the exploltatlon of intermediary
margins due-to the intervention of cargo collectors ‘and: traders,
and because’ of: relatlvely high processing costs arlsing fxom
widely dlspersed and obsolete facxlltles}. : o

The main product handled by the NES system is RSS {60~ 70%),
and the seven NES systems currently existing will be lncreased to
ten in tne future.

For-replanting'and new planting, there is a system-though
which a long-term {17-year).loan can be obtained from the Govern-
ment, for which the interest rate igs 6% per year for the first
three years and 10.5% per vear for the remaining years..

2.2 HMeasures for Technical Improvement

.Tﬁere'is no newly- déveloped product as such, similar to GP in
Malaysia. The basic¢ concept for production is to supply products

with the market in mind to meet the reguirement of users, and the

production ratio between RSS and SIR w111 be held at the present
level. : .
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The applicatlon of stimulants to trees dged 10 to 15 years
from the commencement of tapping is recommended.

© The yield of smallholders is 300 to 350 kg/ha/year, and that
of estates ‘15 650 to 700 kg/ha/ypar at present, which will be

‘raised to 1,200 and 1,500 to 2,000 kg/ha/year respectively within
‘15 years.

'fTra;nihg courses and the supply of skilled labor are avail-
able for technical improvements. A 20-year credit system is pro-

- vided for rejuvenation, rehabilitation and intensification, also.

2.3 Measures for Export Promotion
2.3.1 Repeal of the Export Duty (beginning of 1980)

2.3.2 Export Prepayment System from Banks

After the concluslon of an export contract the exporter
can be prepaid severgl percentage of the contracted amount - of
money from a bank, on the basis of an Export Certificate which
is granted from the Department of Trade and Cooperative, upon
submission of the contract.

Thailand

3.1 Policies for the Promotion of Production

 Thé'basic'pb1icy for natural rubber production in Thailand is
a growth in production to meet worldwide demand, with the aim of
becoming the second-largest producing country in the world next to

‘Malaysia in the future. For this purpose, the following measures

are being promoted.
3.1.1 Acceleration of Replanting
Replanting ‘is carried out on 3,3% (about 50,000 ha) of the

total planted area every year.

3.1.2 Improvement of Yield of Smallholders

The yield is improved by the use of stimulants for older
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"trees and by the replaoement of old trees with high~yleld1ng '
varieties.
P
_3.1}3 Promotlon of  New Plantlng through DeveIOQment of-Virgin
Areas ' . I

a) Development of new plantations around ex1stlng ones_

b) Studies and experlments on thea. feasibility of. planting rubher
trees in virgin areas of: north-esastern Thailand

c)-Dlvexs;flcatlon from other agrloultural products such as

cassava
The concrete measures belng taken ares;

a) Technlcdl guldance regarding tapplng and in other flelds by
the Rubber Research Center. (RRC):-

b) Finaicial support for smallholders -
c) Subsidies for dlverSLflcatlon from other agzlcultural products

There is also a program to establlsh proce951nq centers
31m11ar to MARDEC and RISDA in Malay51a and NES in Indonesia.

3.2 ‘TPechnical Improvement’

The focus is to raise the yield of smallholders, aiming at
1,250 kg/ha/year for presently< ~planted areas and 900 to 950
¥g/ha/year for new]yadeveloped areas, in the eastern and north-
eastern regions. C o

3.3 Measures for Export Promotion .

3.3.1 Export Duty

7 The export duty and replantlng cess are 1ev1ed accordnng to
the folloW1ng formula, with a special tax exemption measure .
(Baht 1.7-2/kKg) in effect since July 1981, in which Baht
1.7~2/kg) is deducted from the export duty. g

The export dutles and replantlng cess are calculated twice
a -month depending on fluctuations in the standard. price, cover-
ing the periods from the lst to the 15th, and from the 16th to
the final day of the month.
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. Ekamplés from the-period Nov. 1 to 15, 1982 are:

o (BUT/kg)
. RBS: P .
(14.15 — 5,80) % 0.40 - 2 = 1,34 ~——cem (i)
' - SR 04915 —=wwo- (i)
: - Total 2.255
TTR:V*--"_, . .
(L4.15 - 6.33) X 0,40 ~ 2 = 1,328 =cmmnn (i)
: : 0,915 —eee (ii)
_ o Total 2.243
. CREPES: : _
(12.03 - 4,92) x 0.40 - 2 = 1.144 —=ewen (1)
. 0.703 ——=——- {ii)
Total 1.847
in which

(1) is the export duty, and
(ii) is the replanting. cess.

"3.3.2. Loans to Packers

An-exporter, on the baSlS of an export contract, can borrow
the entire contracted amount of money at an interest rate of 7%
per year three monthe before the date of shlpment, provided that
the loan must be repaid within three months after the shipment
date. :

.III. -Production Costs

_ Recent p;oduction costs, especially in Malaysia, have been
increaSing-stéeply accompanying the rise in labor costs.

An gkaﬁple df changes in the production costs for a large Malay-
sian estate is given below.

* Area of estate (for natural rubber) 10,000 ha
* Amount of production ' 14,000 - 15,000 tons/year
(RSS-1 12,000 - 13,000 tons)
S {SMR-20 2,000 - 2,500 tons)
* Production costs (M¢/kg) :
' : ‘ 1978 1981

variable Costs -~ . . -
Upkeep & .Cultivation - 7479 10.28 -
~Tapping & Collection 60.97 79.78

Total - {68.76) (90.06)
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Indirect Fixed Costs

Management 1157 13.57
Fees, Rent, Insurance 2.72 2.57
Labor Welfare 5.13 5.88
Others " 5.67 5.84
Total (25.09) - (27. ae)
Processing Costs '
Direct Costs 13.70 . 17,21
Research Cess ' 12,20 3.85
Total _ {15.90) . {21.086)
Replanting K .
S (6.44) (11,71
Total Cost 116.19 150.75

The above costs do not include export duty.

For the total cost, M¢ 150, 75/kg in 1981, an analysis of LeLurn
on investment is as follows: .

Average Price RS5-1 (83%) M¢ 261.32/kg
n SMR~20 (17%) 221,33
Weighted Average 254.52
Export Duty  Weighted Average T 41,79
Net Selling Price : 212,73
Cost/kg 150.75
Net Return/kg 61.98
‘Production {kg) ' 15,437
Net Return {(M31,000) 9,568
*Investment ( " ) 151,000
Return on Investment 6.33%

* Investment 11,006 hectares @ M$13,700/ha = M5150,782,000

{source: Tan Sri DR. B. C., Sekhar, Brleflnq Notes on
the Rubber Industry)

‘The following figures provide an estimate of reéturn on investment
on the basis of the 1981 production cost, M¢150 75/kg, and the market
prlce of Nowvember 1982.

RSS-1 Price . Mg 192/kg.
SMR-20 " : ' 170
Weighted Average ' 188.26
Export Duty Weighted Average 4.0
Ket Selling Price 184.16
Cost/kg : 150,75
Net Return 33.41
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production (kg) - -7 15,437

Net Return (M$1,000) _ 5,158
Investment ( .« ) : 151, 000

Return. on Investment . : 3.42%

According to the source quoted above, the production cost for

smallholders-in Malaysia_is reported as M¢158.5/kg in 198L.

The productlon cost of RS8S5~3 in Thailand as of November 1982 can

pe estiimated as follows..

IV.

1

b

Unsmoked Sheet : BHT 13.80/kg
Cost of Smcking 0.30
. Transportation 0.35
Insurance : : 0.02
Interest - : "0.15
Management Costs 0.18
Replanting Cess 0,92
Bxport Duty 1.34
Profit ' 0.98
Total 18.04

(US¢78.4/kg)

Possible-Effect_of,the Use of Stimulant on Natural Rubber
Supply Flexibility '

Ethrel Stimulation

The'development of a stimulant generally known as "Ethrel"
has had .an important impact on natural rubber production. Stimu-~
lation by Ethrel, a 2-chloroethyl phosphoric acid, improves the
yield'of natural rubber by 50 to 80s.

This 1ncrea51ngly popular technique was introduced at the
beginning of the 1970s and is now recommended by the governments
of many producing countries.

In Malaysia, the technique is used on 80% of all rubber trees
in the estate sector which have been tapped for over 15 years, but

only for 5% or less of the same trees in the small holder sector.

_ _In Indone51a, as well, it is used widely in the estate sec-
tor but only on a small scale in the small holder sector.

In Thailand, the technigue has just begun to come into use.
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c. [here are two methods of stimulation: the direct applica-
tion of the 2-4% cohcentration of Ethrel mixed with palm.oil and
grease to the tapping panel from which treeelace“waSgremoved; and
the application of Ethrel to a spot of a few centimeters below

the tapping cut where the epidermis is removed,

‘The frequency of application. may be anywhere f:bm_dnce-a
month to twice a year, depending on the concentration of Ethrel
used, and the methods of the particular-estate. ' '

d. Selection of rubber trees is important in the application of
the stimulant. As a rule, the stimulant is applied only to .
rubber trees 10 to 15 years after their first tapping. It is not
generally'applied'to.younq trees because it could reduce their
longevity. In Thailand, its use ig held off until five years
prior to cutting. ' ' :

2. Effect on Supply Plexibility

as Ethrel stimulation is designed to improve productivity and
reduce costs, it seems to be difficult to use stimulant for supply
adjustment, ' .

In addition, while the application of the stimulant to young
trees increases short-term production, it reduces their longevity,
thus necessitating earlier replanting; It is therefore unfavorable
from the view of long-term management. .

When produéticn reduction is necessary due to the market con-
ditions, reducing tapping areas which means a reduction of tapping
and collection costs is more efficient than suspending the use of
the stimulant (However, the reverse may be the case, depending on
the tappers' wage system and contract provisions such as profit
sharing between the tapper and the estate}.

V. Past and Future Trends in Synthetic Rubber Production

1, Production of Synthetic Rubber

As described in the foregoing chapter, the development of syn-
-;hetxc_rubber wag stimulated during World war II, and production and
consumption have grown rapidly since then,

The amount of production grew from 3,795,000 tons in 1965 to a
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peak of 9,330,000 tons in 1979, about 2.5 times the former level
over albeyear: period. while natural rubber showed a growth of 1.6
_'times in the: same. period. The share: of synthetic. rubber; of total
consumption of new. rubber rose from 60% in 1965 to 70%.in 1979,
Unlike ‘hatural - rubber, the major consuming countrieg of gynthetic
-rubber are also: the major: producing countrles, and the shares held
by these .countries of. world: production in 1981 were 26% for the
~ united States, 19% for the EC countries and 12% for Japan, the com-
bined share of these: three regions accounting for a little legs than
60% of the world total

) In terms of the productmon ratlos accordlng to type, the.
generalwpurpose grades SBR, BR and IR held. 47%, 17% and 3% shares of

production respectively, amountlng to 67% of worldwide synthetic
rubber production. .

: Volume of production by oountrles is llsted in Table B 2, with
further details. given in. Appendix Table 5,

Toble B-2 . Production. of Synthetic Rubbér
- - ' (1,000 MT)
1965 1970 1975 1979 1980 1981

usB o, ), 842 12,232 71,890 2,720 2,241 2,248
Canada .- - . 206 . . 205 173 283 - 253 263
UK - 175 - 306 261 278 212 190
France - 148 3le 350 541 511 - 487
W. Germany - - 164 302 316 418 390 397
Italy. 120 185 200 270 250 235
Augstralia - - 2l .- 33 38 43 46 - 43
Japan.. . . 161 698 789 1,107 1,094 1,010
Brazil" 39 75 109 224 249 223
Rest of '

8 2 3,426 9
the world - 918 1,553 ?,627. 3,445 426 3,397

. World total 3,795 5,875 6,850 9,330 8,670 8,490
 Index 100 155 181 246 228 = 224

*'SOurce:u 1RSG, Rubbér Statistical Bulletin

2. Future:Trends-for SYnthetic'ﬁubber

_ Synthetic rubber marked a sharp growth durlng the 1960s and
19703, but the trend has changed over the past several years, with
the gshare held by ‘synthetic rubber. of worldwide rqbber consumption
remaining stable or declining. One reason is a rise in the price of
synthetic rubber caused by increased oil prices, and another factor
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is that the populartty of radial tires’ has boos ted Lhe consumptlon
of natural rubber, It is conqldered that thlS trand wmll continua

in the future.-

©In addltlon to the. share of consumption, qrowth 1n total con-
sumption itself is expected to’ glacken, due to a reduction in the
size of tires coupled with their 1ncreased 1ife~ -span. - The situatlon
of - synLhetlc ‘yrubber in’ the major reglons is- glven below. ,if _

In the United States, parallel w1th the automobila industry,
the tire industry has" fallen into a severe. slump); which has dealt
the synthetlc rubber industry-a styong blow, - As a result - Bome
leadlng manufacturers have retreated from the production of syntheu
tic rubber; Amerlcan Synthetlo Rubber has ceased production of SBR,
Firestoneé has glven up its emulsion-SBR. busxnesa, and B,F. Goodrich
has pulled: out of IR production: and- sold off its BR and EPDM
Divisions to Polysar in Canada. Under such’ conditiong; Polysar is
making strong advances in the development of its synthetic rubber
business., In ‘addition to the above- mentloned acquisition from B.F.
Goodrich, the company is constructing a new. plant of 45,000 tons
annual capaclty in Canada and has purchased IIR-manufacturing equlp—
ment from Cities Servxce Co. . in the Unlted States.

The synthetlc rubber ‘industry in Europe is currently in more
severe  circumstances than that in the United States,’ because the
decllne in demand has been aggravated by a large quantlty of imports
from reglons such as Eastern Furope and South America. " Therefore, a
restructurlng of the 1ndustry is now under way; with Enoxy, a joint
‘venture between the -Italian Government and Occiderital 0il Company of
 the United States, at the center of the program, Thus Enoxy has
achieved the top pOSltlon in the industry by purchasing SIR, ANIC
and ISR, and Baver has acqulred Firestone's plants (Seolution SBR. and
BR) in France. .

In Japan, the consumption of synthetlc rubber is’in a declining
trend after reaching a peak in 1980. .The  problem in Japan is the
strained supply~demand relatlonshlp of the raw material butadiene,
which is affected by the reductlon of ethylene prodiction, so that
synthetlc rubber manufacturers are forced to scale down operation
due to hoth declining demand and the restricted supply of the raw
material,

The follow1ng flgures, compiled from material published by
IISRP (Internaticnal Institute of Synthetic Rubber Producers), shows
the average operating ratios of the various types of synthetic
rubber plants in the world (with the exception of CPEC) in 1981,

SBR:,_ : _53.2% . Cr - 72.1%
BR 70,6%  EPDM _ 73.3%
IR 42.3% 1IR 79.0%
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Cs

CONSUMP'TION

I. wWorld Rubber Consumption -

The world consumption of natural rubber in 1981 was 3.7 million
tons. This is 4.4% less than the previous peak- of consumption, 3.87
mllllon tonsg in 1979.  The consumptlon of synthetlc rubber in 1981 was
8.435 million tons, .7. 6% less than the peak of - consumptlon in the

'past, which was 9. 125 mllllon tons in 1979.

The world consumptlon of new rubber including natural and s¥yn-

thetic rubber was ‘12,135 million tons -in 1981, 6.6% less than in 1979.

Both synthetlc rubber and new rubber were consumed less in 1981

than 1n 1977, and only the consumption of natural rubber was slightly
higher (1%) in 1981 than in 1977.

A remarkable decrease in rubber consunptlon was seen in the
United. States, where new rubber consumption was 2.657 million tons in
1981,~a targe drop of 23% from 3.447 million tons in 1977, although it

exceeded the figure for consumpt;on in 1980, which registered 2.565
milllon tons.

This was”cavsed=by the decrease in automobile production, longerx
tire life achieved by adoption of the radial tire, shorter traveling
distances caused by higher gasoline prices, smaller tire sizes due to
downsizing of .cars, etc. This is illustrated by the fact that the
number. of replaced tires per passenger car decreased from 1.28/car in
1977 to 0.98/car in 1980, and this trend is likely to continue.

The consumption of natural rubber has gradvually decreased as the

- consumption of synthetic rubber has increased.  For example, in 1965,

natural rubber accounted for about 40% of new rubber consumption, but

in 1979, the share decreased to less than 30%. Since 1976, however,

it has been rather steady at about 30%.
Table C~1 and_nppendlx Tables 6 and 7 show the consumption of

natural rubber,'synthétic rubber and total new rubber, and the percen-
tage share of synthetic rubber.
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Table C-1. Trends in New Rubber Consumption - : 7
- | (1,000 MT)
1065 . 1970 1975 1979 . 1980 1981
USA - Natural 523 568 666 740 . 585 - 635
Synthetic - 1,565 1,949 1,964 2,501 1,980 2,022
Total 2,088 2,517 2,630 3,241 ° 2,565 2,657
 canada ‘Natural 43 sy 72 94 . 80 . 82
' Synthetic 98 135 180 232 200. 210
Total 149 186 252 326 280 292
UK Natural 187 188 - 171 1387 131 120
' Synthetic 183 274 266 301 248 . 220
Total 370 462 437 1439 379 - 340
France ' Natural 123 158 156 177 188 167
o Synthetic 154 261 278 318 322 293
Total 277 . 419 434 . 495 510 460
Germany, FR ~Natural 158 201 197 185 180 169
- Synthetic 209 358 - 360 447 421 396
Total - 367 559 557 . 632 601 565
Italy ‘Natural 87 113 118 128 132 123
‘gynthetic 113 197 220 285 288 265
Total 200 310 338 413 420 388
Australia Natural 39 40 “50 _45 42 42
RS -Synthetic 41- 54 . 50 51 . 59 58
Total 80 94 C 100 96 101 S 100
Japan Natural 202 283 285 390 427 43
Synthetic 176 496 585 830 885 851
- Total 378. 779 870 1,220 1,312 1,287
Brazil Natural 27 37 59 76 81 74
 Synthetic 38 85. 176 228 244 202
Total 65 122 235 301 325 276
Others Natural 1,059 1,354 1,504 1,897 1,914 1,852
: Synthetic 1,163 1,816 2,948 3,935 4,038 3,918
Total 2,222 3,170 4,542 5,832 5,952 5,770
World Natural 2,448 2,993 3,368 3,870 3,760 - 3,700
total Synthetic 3,740 5,625 - 7,027 9,125 8,685 . 8,435
Total | 6,188 8,618 10,395 12,995 12,445 12,135
{Ratio of synthe-— . '
Ttic to totaly  (60+4) (65.3) (67.6). (70.2) (69.8) (69.5)
Index . Natural 100 122 138 158 154 151
Synthetic 100 150 188 244 232 226
Total 100 139 168 210 201 196
Source: IRSG



T1. Consumption by Use in.Main Conguming Countries

The appllcatlons of natural rubber are roughly divided 1nto tires
and tire products, and non~t1re products- (b@lts,_hoseg, footwear,

etao, )c

In the maln consumlnq countries, most of the natural rubber is
used for tiree and Llre products.

For example, in 1981, the Unlted States used 470,000 Lons (74%)
of the total ¢onsumption (635,000 tons) of natural rubber for the pro-
duction of tires and tire products.

The Table C- 2'shows the past consumption by use and the percen-
tage share of natural rubber used for tires and tire products against
total natural rubber consumptlon in the main consuming countries.

The share held-by natural rubber of total rubber use for tires
and tire products shows a rising trend in all the main consuming
countries.

For example, in the Unlted States it increased from 24% in 1972
to 30% in 1981; and, in the same period, it increased from 41% to 47%
in the United Kingdom, -from 41% to 45% in France,. from 38% to 44% in
the Federal Republic of Germany and from 39% to 42% in Japan. This
was caused by the increaséd production of radial tires (radial tires
use more natural rubber than éonventional tires) and by the relatively
higher price of synthetic rubber due to increased costs,

I1I. _Impact'df_Tedhnblogidal‘innovations on Rubber Consumption

1, Technolbgical Impact

The iﬁp&ct'of_technologiéal innovations will be discussed
focussing on the tire industry, since much of the new ruhber con-
sumed is used in . the. tire industry, and 65% ~ 78% of the consumption

of new:natukal rubber is accounted for by this industry.

The technological progress of the tire industry has been
remarkable in the past 20 years, and new technological innovations
will continue in the. future, accompanying the development of new
products and the enhancement of. product performance.
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Table C-2° Consumption-of Natﬁral Rubber by Use
(Major Countries) o =' o
- ' (1,000 MT).

1971 1973 1975 1977 1979 - 1981

Ush _ y T
Tire . - 425 515 497 623 - 578 470
Non-tire 162 197 169 179 162 165
Total | 587 712 666 go2 | 740 635
share held ., ey " (72,4) (74.7) (77.7) (78.0). (74.0)

by Tire . - .

UK , = o ' S

© Tire 102 90 . 96 96 79 78
Non-tire 83 97 75 Y .59 47
Total - 185 187 m 163 138 120
share held gy o) (4g,0) (56.2) (58.8) (57.5) ~(65.0)

by Tire : _ .

France - e
Tire 116 120 118 130 146 138
Non-tire. 43 .42 38 34 31 29
Total = 159 162 156 164 177 167
Share held (., o) (93,7) (75.8) (79.5) (82.4) (82.8)

by Tire _ : _ _ : ST "

Germany, FR . S :

Tire 106 107 106 121 122 110

‘Non-tire . 92 9 91 58 83 . 59

Total 198 206 197 177 185 169

shaxe D18 (g3.6) (52.0) (53.9) (68.5) (65.9) (64.9)
Yy Tire . -

Japan o
Tire 166 217 197. . 223 - 290 336
Non~tire 129 . 118 88 - 97 . 100 100
Total - 295 335 285 320 . 390 . 436
Share held (.. ) (64.8) (69.1) (69.7) (74.4) (77.1)

by Tire

Source: TRSG

Of the technological innovations in the tire industry over the
past 20 years; the main items which havé affected the state of -
rubber techriology are as follows: The development of radial tires,
low profile tirves, durability, wear resistance; high speed durabi-
lity, driving performance at high speed, higher performance oh wet
road, all-weatherability, studless technology, fuel efficiency, etc.

It is difficult to predict the future major technological inno-
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vatlons which will affect the tire industry, but if the present
gtate of tire technoloqyr future government regulations, new car
trends, - ete. dre -taken into con31deration, all-round performance
“enhancement including higher fuel efficiency, lower noise level,
economy and safety will ‘be strongly required. Furthermore, the
radial tiré and low profile tire will be 1ncrea51ngly used worldwide
for passenger cars, trucks and buseq-

In addition,ithe'radial construction will be increasingly
~adopted for other tire categories; i.e., in the small tire groups,
~the tires for light trucks and notorcycles and the pillow type will
bhe changed to the radial construction, and in the large tire groups,
the tires for agricultural machinery, aircraft and construction
equipment will be increasingly of the radial construction also.

~Therefore, an explanation of the radial tire is given below.

2, Features of the Radial Tire

"A brief explanation is given here of the radial tire, which
greatly affects the consumption of new rubber and is expected to
expand both in regard to the markets and the tire categories in
which it is used.

The radial tire is hlghly superior to the conventional tire
(bias- tlre) which has so far been widely used, in both high-speed
-dr1v1ng performance and serv1ce life, and it is qu1te different in
terms of tire construction and rubber compound used from the conven-
tional tire. TIh the past 20 to 30 years, the transportatlon of
goods” and the ‘traveling styles of passengers and drivers have
changed towards higher speeds and longer: distances, and empha31s is
increasingly being placed on safety and economy. .Tn such a tran-

sition, the radial tire has been widely disseminated as the most
"suitable tire. The cords of the conventional tire are placed diago-
nally to’ the rotating surface of the tire, whereas those of the
radial tire (carcass) are placed radially at right angles to the
rotating surface, and to held these radial carcass cords in place,
hoop-like "belts" are used in the rotating direction of the tire
tread. A large amount of the tension is supported by these belts,
resulting in a long service life.

3. The Dissemination of. Radial Tires

The dissemihation of the radial tire by tire category and by
countries is now examined,
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‘The largest dlssemxnatlon of the radxal tlre is agen in: Lhe
passenge1 car category, and in.regional texms:all the’ Buropean. coun-
tries achieved a dlseemlnation rate of  90% both in. the replacement
narket (REP malket) and: new car market (OE market). Japan:and the
United States show a dlssemlnation rate, of about: 60 +o - 80%, and
future expanelon is expected ln these areas, - .

The dlSSemlnatlon of the radial tlre 1n the truck and bus catew
gorles is high (80 to. 95%) in-Furope,. “but not so high in othér: coun-
tries. .. In the replacement market, the dissemination rate in. 1981
was: 40% for the Unlted States and ‘about 35% for Japan, wherea% in
the new car market,’ only a small number of radlial tires have been
installed at the users' optlon. A

HOWever, the superlox features of the radlal tlre euch as eco-
nomy (long life, retreadability)}, puncture resistance,  and fuel
efficiency, which drew great attention after ‘the oil cxisis, are
being recognlzed by users, and it is guite cartain that the radial
tire will be increasingly used worldwide in the future centering on
the developed countries with their networks of paved rpads.

4, oQuantity of Rubber Used in Tires

The quantlty of rubber by welght uged per tlre dlffers greatly
depending on the type of tire (category, speed range), using. term
(summer or .winter), ehape of. tire, constltuent materials: {(textile,
steel) and the construction of the tire. = This means that the guan-
tity. and types. of rubber to be used in the future. wxll depend on
which type and. construction (radial or blas) of tire will increase
in use, Flg. C-1 shows the typical weight component ratiovs of the
materials used. in bias and radlal tires. for the passenger car and
truck/bus categorles.-. o '

. In the case of; the blas tire for passnnger cars (PS, BIAS), the
quantlty of compounded rubber {NR + SR + Carbon + Rubber chemicals)
used.is 89% by welght and the quantity of new rubber is: about 1/2
{43%), . whereas ‘natural rubber accountg for 6% of  the. total weight.
However, in the case of the radial tire, the quantity of natural
rubber used 1ncrease5 to. 19%..

In the case of tires for trucks and buses, the guantity of
natural rubber used is 29% of the total weight for bias tires,
whereas for radial tires this figure increases to 36%, In other
words, more natural rubber is used in the construction of radial
tires.’ ’ o - e
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. Figs C-1- Typical Natural Rubber Content of Radial Tires
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53 :Tife Péffofmance'and_Limits of Rubber Compounding

In addition to the basic function of supporting the weight of
the vehicle, pneumatlc tires must fulfill the high performance
rcquirements described ih Item 1, Technological Impact above. They
require the integratlon of technologies based on a balance among
opposlng_performance requ1rements.

: For example, performance under wet conditions and fuel effi-
01ency dre mutually opp051ng peLformance factors; i.e., if wel per-
formance iq improved for rainy weather conditions, fuel efficiency
'decreases, and on the contrary, if the ratio of natural rubber used
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13 anreased to. lmprove fuel efflclency, ‘the wet performance
decreaseas, gince :in. order to secure good performance Ain.-wet condi-
tions, it is" necessary to-use more synthetic ‘rubbery (8BR)» . In prac-
tice, the approprlate rubber compounding ratio is used to achleve a
balance between these two. performance factorss SR

In addltlon, to ensure permeablllty resistance to alr, butyl
rubber is used on the inmer surface of - tubcless tires rather than

natural rubber.

' As mentioned above, the optimum’ rubber ‘compounding-is useéd for
each part of the tire to fulfill the correspondlng perfornance'
requlrements. Inother words, there are certain limits to the com-
pounding ratio of natural rubber. and synthetic rubber, _in order to

achieve the optlmum compounding of materials based on a balance of
the respective performance factors,

The factors affectlng the ratio of use of the two basic types
of rubber and the factors restrlctlng changes. in this ratio are as

foilows.

Projection of Factors affecting Future Ratios
of Use for Natural Rubber -

Type of factors .~ ~Factors

Factors-causing changes ' 1. An increase in the use of natural _rubber
in the ratio of use © will occur due to 1noreased use of the
' radial tire.

2. The trend towards fuel eff1o1ency and
all-waatherablllty wlll lncrease the
use of natural rubber. '

3. Higher-speed and low proflle and stud-
less tires will result’ in a decrease in

- the use of natural- rubber.

4, The use of the natural rubber Wlll
increase or decrease dependlng onr ‘price
competltlveness wlth synthetlc rubber.

Factors impeding 5. The development of a synthetlc rubber

changes in the ratio pOSSESSlng such proPprtles ag to com-

of ‘use . ' pletely replace natural rubber 13
unlikely.

6+ From the performance viewpoint, “there
is a Limit to the incroased uge of

.natural rubber.“ (Exampleb.' Wet skld
performance, wear resistande, air per-
meability resistance, thermal detexlora~
tion reSLStance.) '
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“the present performance balance for each type of tire is the
result of users' preferences and of previous performance require-
mentsg, and for each tire category (TB, LT, P8, MC, etc.), a dif-~
© ferent. ‘eptinam compoundlng ratioc lS ugsed to meet the dlfferent
performance requ1rements.

It is. difflcult to predlct fuLure Lechno]oglcal developments,
‘but: there is: a.clear tendency towards economy, safety, driving and
riding comfortability recently in evidence. ‘Furthermore passenger
cars and. leisure vehicles hecoming more fashionable and
persbnalized. :

Under these gircums tances, the areas which will show changes in
the optimim compoundlng ratio of rubber used in tires will be per-
‘formance of tire, and the main factors will be the radial tire, the
low profile tire, hxgher fuel efficiency, lower noise level and
: lOWer prlce. ) ‘

It -is- expected in the future that on the basis of this bhalance
of performances, the optimum compounding, i.e., the ratio of use of
natural rubber to synthetic rubber, will undergo changes.

. From the viewpoint of compounding teChﬁiques, the percentage
range of the use of natural rubber is as follows.

Range of Variation in the Ratio of Use of
Natural Rubber to Synthetic Rubber

(%)

Percentage of natural rubber used

Min. Present Ma .

Truck /bus - Radial 65 77 80
7 Bias 50 58 75

. pPassenger car  Radial 35 43 50

Bias 10 14 30

It can be seen from the above Table that if tire construction
changes from bias to radial types, the use of natural rubber will
increase by 19% for truck/bus tires and by 29% for passenger car
tires.

However, it is considered that the present ratio of use of
natural rubber for radial tires has almost reached its limit, with
only a 3% -allowance to the maximum value for truck/bus tires and 7%
for passenger car tires. A higher ratio of natural rubber may
dLsturb the balance of performance of the tire.
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For the bias tire, the ratio of use of natural - ‘rubber has a
greater allowance to the max1mum value. i :

The balance of performance of a tlre is. greaLly affected‘by the
factors. of aerV1ce conditions. In partlcular, the driving speed,
load WElqht, road conditons and climate exert a great’ influence on
.performance. Therefore, - the maximum and nindimum values shown above
have been determined taklng tire cateqorles and service conditions
into con51dexatlon. . - : o

6. Effect of Price Differences between Natufal.Rubber and Synthetic
Rubber on Ratio of Use R : : '

_ SlnCe the ratio of natural rubber to synthetlc rubber used in
tires is determined by the balance of pert01mance factory and - the
optimum compoundlng ‘ratio, it is expected that the ratieo will not be
affected greatly due to variations in the prlce_dlfferentlal, but

 will be maintained within certain limits. This fact is illustrated
by the case of Japan., Fig. C-2 shows the price differential in per-
centage form between the %ynthetlc rubber SBR 1500 and the natural
rubber Tokyo Reqular #3, with the price of the former being taken as
100.

Since 1962, the price of natural rubber has fallen below that
of synthetic rubber four times, in 1967 to 1968, 1971 to 1972, 1974
to 1976 and 1980 to 1982, and the dlfference has gradually 1nvreased

in gize.

"The ratio.of use of natural rubber by Japanese tire manufac-
turers has changed as follows.

Price Ratic and Use Ratio. of Hatural Rubber to Synthetic"Rubber

174 175 176 77 '78 '79 'S80 '81 '82

Price fat‘ ' - o~
ic , .10 Average +20 =15 =0 45 +7 440 430 -15 -40
T Trend o o
Tokyo #3(*) : B R
SR Teoocr) X 100% \\u‘\dﬁ TN — /T  \x7: \&
Ratio of use -~ 35.8 35.6 35.7 37.4 38.7 39.0 41.5 43.3
iﬁ::r?ﬁ; x 100%

{* Tokyo regqular price: market price + delivery charges;
SBR 1500: open market quotation)
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;F;g.--Cw2 “Price Ratio of Natural Rubher to Synthetic Rubber

. _ (*Tokyo Reqular #3
(%)-_ ‘ . IR : _ N N SBR 1500

x 100)

200 - e - . - — —

100

50

1965 66 67 68 69 70 71 72 .73 74 75 76 77 78 79 80 81 82

*Tokyo regqular price: - market price + delivery charges;
SBR 1500: open market gquotation

Note: Trendé shoﬁn in this;Figure is not comparable toc the previous
© _tables - Although the previous table indicates annual average
.of price ratio, this figure shows péak and trough of price
ratio. '
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The ratio of use of natural rubber by Japdnese tire. manufac«
turers since 1975 has shown a gradual increasa regardleas of changes
in the price differential., From 1977 to 1980, the price of natural
rubber- increased sharply but the use of natural. rubber did not
decrease, rather showing a rising trend. Thl means that the use of
natural rubber is increasing as the use of the radial tire increases
for the domestic new cars and replacement market and for the ex901t

market.

Therefore, in forecasting the use of natural rubber, it is
necessary to consider the limits on the balance of performance
factors and the dissemination of radial tyres in the market by tire
category and region.

7. Present Situation and Future Prospects for Guayule

7.3 Guayule (Sclentlflc name: Parthenium. argentatum A Gray)
grows naturally in dry areas of Mexico and Texas, and: produces a
rubber possessing virtually the same chemical and. physical proper-
ties as the rubber tree {Hevea brasiliensis) cultivated in’
Scutheast Asia.

In 1910, guayule held a 10% share of the world natural rubber
supply and for more than 40 years it was one of the sources of
supply for commercial natural rubber. However, after World War
11, the cultivation of guayule was dlscontlnued. The reason for
.this is that Southeast Rsia became able to. prov1de a sufficient
and stable supply of Hevea rubber to the consuming areas, and the
‘advent of synthetic rubber made it virtually unnecessary to seek
other supply sources for natural rubber. However, the situation
has gradually changed, and at present the following conditions
exist: :

a. Despite the progress of synthetic rubber, the demand for
natural rubber is: continuously increasing, with natural rubber
prossessing the physical properties required in many areas of
use such as truck, bus and aircraft tires.

b. The problems of increased price and supply difficulties for
petroleum, the main source of hydrocarbong, has reduced the
competitiveness of synthetic rubber, a petrochemical product,
and reneved attention is heing paid to treeg for the production
of natural rubber.

<. The Hevea rubber tree can only be cultlvated in a - limjited
number of tropical regions. Any changes, political, . economnic

or ecological, in these regions will endanger the supply of
natural rubber.
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B As_the'world;pppulation increases, it'has_bedome necessary to
effectively utilize and econcmically develop marginal land,
-especially the rain-sparse dry regions. '

=r'Su@h”béing‘the“éituation;Valthough the present economic
enviropment' is quite:different from that existing when guayule
rubber was‘last'producad on a commercial basis, the cultivation of
guayule will only be viable when present commercial requirements

are met by improvements in the quality of the rubher and in culti-
vation techniques, - :

7.2 Present Situation of Guayule Rubber

o Research~and;development'fOr the commercialization of guayule
rubber’ are promoted mainly by government agencies granting sub-
sidies to the private sector in the following countries or
regionsg.

as UsA {California, Arizona, New Mexico, Texas)
b. Mexico : :

c. ‘Bustralia (New South Wales)

d. Socuth Africa R

e. West African countries

f. Israel

- The development objectives -differ in content from country to
country, . but the following are included:

a. Effective utilization and economic davelopment of rain-sparse
dry regions; '

b. Product substitution for synthetic rubber produced from
- petroleum;

¢. From the viewpoints of strategy, national defense and the con~
servation of foreign currencies, the establishment of domestic
supply sources for natural rubber currently being imported.

The progress made by sach country is examined below.
Howevar, it should be noted that commercial preduction has not yet
been realized. '

7.2.1 "Mexico

~ During World War 1I, Mexico produced rubber from the wild
guayile tree, and a pllot plant {annual production: about 20
tons), the only one in the world, was established for the pro-
duction of rubber from this source. This rubber was used in the
Production of tires by Goodyear, Goodrich, Firestone and

{41-39



Michelin, which were tested. and appralsed as’ being of- the same
quallty as tlres made from Hevea rubber. ' : -

In 1981 the operatlon of the pllot plant was discontlnued,
- and the Government has budgeted funds for the construction of a
full- fledged commerc1al plant which is scheduled to produce

5, OOO tons per year._' - :

7.2.2 Thé‘United Statés

Empha51s has been placed on the 1mp10vement of plants and
on research in agricultural technology for the efficient culti-
vation of guayule trees with a higher rubber content, - Experi-
mental farms have been established at eleven locations in
" California. ' An estlmated cost calculatlon for guayule rubber is
as follows:

+ Total cultivated area: 100 000 acres
If a 4-year cycle is used, the area under active cultivation
will be 25,000 acres annually.

* Rubber extracted: 2,000 lbs/acre/year
* Aannual production: 50 million lbs

. Inltlal capital investment required: 70 million dollars
(land, cultivation-related facilities, extractlng factory)

* Operating cogt:'57;2 cents/lb
. Estimated'byuproduct'prdfit: 28.3 cents/lb .

+ Total: 28, 9 cents/1b - :
If the interest rate on the funds requ1red for lnvestment is
taken as 5%, 7 cents/1b w1ll he added to the cost, giving a
total cost of 37.9 cents/lb. .

The above estimates were computed by the Firestone Tire &
Rubber Co.

7.2.3 pustralia

The “Three-Year Plan for Guayule Research and Development"
was established by the NSW Mlnlstry of Agriculture in 1980,
Seeds introduced from the. Unlted States were planted in four
experlmental farms, and the lmprovement of plants and the devel-
_opment of cultivation technigues suitable for the conditlons in
. this state-are now under way. . : :
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7 3 The Future of - Guayule

The commercial productton of guayule is related not’ only to
gricu]tural téchnology. and’ extraction: téchniques but is also
affected by - economic,'3001al and political factors: . In other
words ;. ‘investment conditions, the utilization of arid regions,
trends of Hevea natural- rubber and-synthetic’ rubber ahd the neces-
sity of storing strategic ‘materials muast all be taken’ into con-
gideration. Opinions differ regarding future prospects, but it is
expected . ‘that guayule rubber will hold a share of the natural
rubber fnarket in the near futare, sometime after 1985. This is
due to the fact that, even if it is not competitive in price with
Hevea rubber, research and development on guayule rubber will
result in such advantages as the stabilization of price and
supplys strategic security and the merits of agricultural adminis-
tration, if natural rubber is produced and supplied in the consum-
_lnq countrles.

Iv. TSR (Technlcally SPEleled Rubber)

As qtated prev1ously, TSR is a new type of natural rubber for
which research began in the early 1960s. The method of production and
specifica@ions were established by Malaysia in 1965.

This product has the following'special features:

a. The grading of rubber, which was previously carried out by visual
lnspection, can be now effected by mechanlcal means.

b. Transportatlon, storage and handllng can be eff1c1ent1y done by
packing into lots of 33.33 kg/bale (11l.11 kg/bale for RSS and 100
kg/bale for Crepes) and palletizing.

¢. The required mastication time has been shortened.
d. It is now 90531ble for the producer to effectively use scrap such
as cuplump and tree lace, which could previously only be used for

the Crepe type, result;ng in a higher added value,_

Since thls product provxdes advantages for both users and produ-
cers, its productlon and applicatlons have been rapidly expanding.

Appendix Table 9 shOWS the spec1flcatlons of SMR.
The ratlo of TSR produotion in the main producing countrles is

413 for Malaysia, 65% for Indonesia and 15% for Thailand. As above

Indonesia is most advanced in producing TSR, and Thailand is very
slow.
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This is because the United States ‘whi.ch is: the.main importer of
natural rubber from. Indone51a, hag - a hlgh ratio of use of TSR, wheleas
in the case of. Thalldnd, where there are traditionally -many’ emallm.
holders- and the production of USS is high," Japan, the la;gest 1mporter
from Thalland, has a. low ratio of use of T&R ( .

1he share held by TSR pxoductlon of total world natural rubber
productlon is con31dered to be about 40%. : - . v

The hlghest ratio of use of TSR is reglstered by the Unlted
States, at 73% in 1981, whlle Japan has the lowest ratio of uee, at

only 19%. .

The European countrlee show - levels of. between 30 and 60%. Tha
dlfferences in. the ratio of use of - TSR among the: United States, Europe
and Japan are caused by: dlfferences in appraising the total-cost
merits of TSR among the tire manufacturers in these countr1e5, and
also differences in the criteria for selection based on different
appraisals of the propertles of TSR and RSS (Appendix Table 10).

V. Import Policies .

1 Import_Duty

. The import duty for natural rubber is zero in" the major"eonm
suming countries. such as- the United States, the EC countries;:Japan,
China and the USSR, and this is true for most of the other consuming
countries except Brazil, which is a producer as well as an lmporter,
and which lev1es an import duty of 30%.

2. Inventories

: For natural rubber, the producing countries (mainly in
Southeast A51a) and consuming countries (the United-States, the EC
countries, Japan, etc. }. are divided into two digtinct groups. The
consuming countries are not generally natural rubbeér producers and
moreover the producing countries and the consuming. countries are
located geographically distant from each other. Therefore, the con-
suming. countries maintain a reasonable’ amount of stocks to- cope with
any radical. fluctuatlons in the supply and demand situation and any
unexpected problems, ‘such as changes of government, port workers
strlkes, eto... : T
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Total stocks held by the consﬁming countries fluctuate around a
10-week supply against consumption. '

'iThe-qUahtity_of_stocks varies from country to country and from
company to company, due to differences in storage costs and condi-
tiong ox the existence of speculative factors.

Furthermore,  hatural rubber may sometimes be stored by govern-
ment agencies from the standpoint of strategic necessity, one typi-~
cal example of this. being the stockpile maintained by the General -
Services: Administration (GSA) in the United States, This stockpile
is huge, and any purchase or discharge by GSA exerts a great effect
on the market price of natural rubber,

The United Kingdom, Italy and Australia also maintained strate-
_gic stockpiles until the early 1970s, . ,
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D. INTERNATIONAL TRADE

I. Trade Structure

The principal characteristic of the international.trade.in
natural rubber is that the main producing countries-and consuming
countries are distinctly divided.  The main producing countries are
‘developing countries mainly situated -in -Southeast Asia, whereas- the
main consuming countries are developed countries:such.as the United:
States, Europe and Japan. These consuiring countries doinot:produce
natural rubber, a very important material for them, and must depend
entirely on imports, the only exception to this-being China, "which
produces about :45% of the guantity required"for dbmesticLCOnsumption.

Natural rubber can be said to be a typical "export commodity",
since about 85 to 90% of production is exported (Appendix Table 11},

_ Imports of natural rubber by the main consuming countries have
remained in the same pattern for several years; e:9.. the United
States imports most of its requirements, about 50%, from Indonesia;
the EC countries import mainly from Malaysia and also from Africa; and
Japan predominantly imports from Thailand, about 70 to 80% of its
requirements, Appendix Table 12 shows the imports of rubber by the
main consuming countries according to producing countries, for the
first half of 1982. :

I1. Structure of Internatiecnal Trade in-Natufal=gpbber
Exchanges influencing the price of natural rubber are located in
Singapore and Malaysia, which are the collecting and distribution cen-
ters as well as the shipping centers for Southeast Asia, the main pro-
ducing region,

Exporters in the producing areas consist of:

a. Exporters who have estates and carry out the complete process fron
tapping to exporting. : : L .

b. Exporters'who buy the raw material from intermediate collecting
agencies and export the product after smoking, sorting and packing.

¢. Exporters who perform both of the above roles.
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d,. Exporters who buy, sell and export only the product packed for
export.r R : .

Fach exporting country controls these traders by enforclng its
own regletration system:: These exporters sell the goods - through the
rubber ‘exchanges in Singapore and Malaysia, or directly or through
their agencies to the overseas spot market by making an offer or
dccepting a bid, - :

- The selllng price lS determlned for each type, grade, shipping.
date. and: destlnatlon, .congidering. the supply-demand trend, financial
situation and shipping conditions, using as a barometer the guoted.
price at the rubber exchanges in Slngapore and Malaysia.

Internatlonal trade was carrled out on an FOB basis for .many
years, but due to the: collapse of the Freight Conference, a diver--
sification of the destinations and the development of shlpplng busi-
nesses in the producing countries, C&F and CIF terms are also being
employed recently.

. 1. Exchanges in Producing Areas

Exchanges which provide indicators for the price in the produc-
ing areas are establ;shed in Singapore and Kuala Lumpur. In
Singapore, .the.exchange is called the Rubber Association of .
Singapore (RAS), which was organized on the basis of the RAS Act of
1967, and consists of ordinary members with voting rights, associate
members without voting rights and overseas members, The ordinary
nenbers are further divided into the categories of estates' selling
agents, brokers, manufacturers‘ buying agents and dealers.

Transactions are made through the broker members and are
divided into guaranteed dealing and non-guaranteed dealing, and
further into settlement contracts where clearing is conducted for
‘each change in the market price and non-settlement contracts,

The broker members receive orders from members and also from
non-members, i.e., ordiﬁary investors, and conclude the business,
The speculative trade engaged. in by these ordinary investors plays a
large role .in the formation of prices for natural rubber and
smoothes the seasonal price fluctuations and fluctuations which
would be caused by temporary imbalances in supply and demand.

The rubber exchange in Kuala Lumpur is called the Malaysian

Rubber Exchange and Licensing Board (MRELB), and was orginally
linked with the RAS, but under the MRELB Act of 1974, it commenced
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full liceénsing. dperatlons concarning rubber exports as an’ axchange
independent from the RAS. The organization and the trading formats
correspond to those of the RAS, and in the area- of contracts, it is
still linked with the RAS dealing. ‘Major traders are registered
with both exchanges as members of one type or another.

2. Exchanges in Consumlng Areas

The exchanges in. the consuming areds ‘are located in: London, New
York, Tokyo, etc. : : : : o

_ The Tokyo Rubber Exchange is a membershlp system based on the
Commodlty Exchange Ac¢t, and consists of broker members’ and nenbers,
where broker members receive orders from members. or non-membérs and
deal on behalf of other members, while members can  only deal on -
their own-account. : .

Transactions mainly consist of hedge buying and hedge selling
against orders from ordinary investors, and the price in most casges
reflects the price trend at the exchanges in the producing arsa,
although it may sometimes lead the price in the producing area
through sen51ng the Duslness trend more accurately. :

The exchange in Lorndon is called The London Rubber Termlnal
Market Association, and consists of broker members who'deal only on
bhehalf of others, ‘déaler members who -deal on either thelr own or
other's account, reglst@red trade associate members who are treated
favorahly in dealing, and general associate members {brokers). - The
dealing carried cut through' this Assoc1ation has been utilized as
another leading indicator of rubber prices by wany traders, but
recently, as the position of the rubber industry in EC, has
declined, the volume of transactiong has been. decreasing.

3. Function of Dealers in'eaéh Country

‘Generally, the exporters in the exporting countries:are small-
scale enterprises, and; with the exception of some firms, have no
organlzatlon capable ‘of collecting sufficient information in the -
consuming countries, Therefore, the intermediate dealers play an
active.role between the exporters in the exporting countries and the
users in the consumlng countries.

Tradltlonally, the so~called commodlty dealers located in:
London .are also influential dealers in the natural rubber industry,
‘and they cover the market extensively from the developed countries to
the developing countries, freely using their information-collecting
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'gabtllty.. Large'Japaneqe trading houses ‘are also strengthening their
‘position in:this industry by making the most use of their highly-
developed organization and 1nformat10n~c011ect1ng abllltmes-

As representatlve dealer asqoc1at10ns, there are Lhe Rubber
_Prade-Association of London (RTAL) and the Rubber Trade Assoclation
of “New York (RTANY). Fspecially the RTAL, with a proud history of
its own, has established the foundations for the conditions of trade
in various kinds of natural rubber. Conseqguently, the conditions of

‘international contracts concernlng the natural rubber trade are pre-
‘pared by this Association.

IIL. . outline of the Internaticonal Matural Rubber Agreement {INRA) and

the Activities of the International NaLural Rubber Organization
(INRO)

1. Internaticnal Natural Rubber Agreement

1.1 . Objectives

To contribute to the stabilization of export revenues for the
exporting countries-and to the securing of stable supplies for the
importing countries, through avoiding excessive natural rubber

price fluctuations.
1.2 Effective date
Draft agreement adopted: October &, 1979
Provisionally effective: October 23, 1980
Ef fective date : : April 15, 1982
1.3 Member countries (as of September 2, 1982)
ExportingrcOuﬁtries:: 7
Importing countries: 24
1.4 Pride*stabiliZing mechanism
A buffer stock is adopted and a certain price range is fixed.

Then, depending on where the market price is positioned within
this price range, the product is purchased or stock is sold to
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stabilize the market price.  The necessary funds for. this mecha-
nism are covered by-subsgriptibng-ﬁrom:the member countriess  The
buffer stock COnsistsfof“a-normalhstockPile of 4003000 . tons and an
emergency stockpile of 150,000 tons, totaling 550,000 tonss

This Agreement hae not adopted a price stabilization mecha-
nism by means of export controls as found in other commodity
agreements. ' ‘ B : _— :

2. Activities of the International Natural Rubber Organization

When the INRA became provisionally effective in l?éO,_the IWRO
was established. ' -
Since the ihéicator pricé fell below the lower ihterﬁentibn

price late in October 1981, purchases pegan on November 5.

purchases up to Octcber 1982 are said to amount. to 250,000
tons, but the impact on the market is limited to "maintaining the
lower invention price", and is. not enough to raise the market price
to the levels required to stabilize the export revenues expected by
the exporting countries.

The reasons for this are as follovs:

~a. There is a limit to,artificially manipulating;the'priqe decline
caused by the decrease in demand.accompanying the severe world-
wide economic recession. :

b. In such a mechanism, where if the price exceeds the lower inter-
vention price purchases must be stopped, it is -difficult to
expect the market price to be maintained higher than the lower
intervention price. . ' :

Consequently, some people are of the opinion that as long as
the international economic environment remains unchanged, it will be
difficult to expect a recovery in the market price of natural rubber
even if purchases for- the buffer stock are increased to 400,000 tons
or 550,000 tong. Particularly in the exporting countriea there is a
movement -to endeavor to recover the market conditions by carrying
out the supply rationalization plan of the ANRPC (Association of
Natural Rubber Producing Countries). - :

: Such being the situation, although the buffer stock is dis-
charged when the market price becomes high, it is doubtful- whether
the present mechanism can dampen the vigor of increasing prices with

" limited discharges of stock.
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iv. . Marine Tranaportation

14 ,Shippihg-Porté'

Since the conventlonal grade of natural rubber is transported
as bare gargo, it is subject Lo many problems such as wetting when

loading, adhesion of fOIEan matter during transportation, wetting
by seawater, ety ; :

ThlS is partly because this prodguct has been transported
chiefly in conventional ships, since port facilities in the Sonth~
east-Asian countries were poor and the progress of containerization
was: slow.- Regently, - however, due to the necessity of rationalizing
transpeortation and of promotlng the 1ndustr1allzatlon of their
countries,  the-exporting nations are endeavoring to improve port
facllltles and contdinerizatlon is making rapid progress.

1«1 Malaysia
: The main ports are Port Kel&ng and Penang Port, and under
the fourth Malaysia Plan (19B1-1985), the Port Improvement Project
is now in proqress.

The exten31on of the container termlnal in Port Kelang is
planned, to enable the handing of 250,000 TEUS by 1985,
142 'indonesié_

The_main'shipping ports are Belawan, Seméranq, Surabava, and
Tanjung Priok.

_ Container yards have been completed in Belawan and Tanjung

Priok, but related facilities are not yvet adequate.
1.3 Thailang

The main shipping port is Songkhla in the south, and, in
addition, there are ports in Phuket, Bangkok and Pattani, although
a container yard has been completed only in Bangkok.

The port in the south of the country has no pier alongside
which oceangoing vessels can tie up, and loading must be carried
out using barges.-

In.1981, the Songkhla and Phuket Port Development Project
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was establlshed to promote the economlc development. of southern
Thailand, and this project is being continued with flnancxal

sistance from the Asian Development Bank.: The proJect i's ‘'sched.-
uled to be completed in 1986, .

2. LASH Shlpplng

LASH Shlps are used for ocean transportatlon between the main
producing countries in Sontheast Asia and the largest conqumlng
country, the United Statese. : :

The LASH system is & transportatlon system where 400 - aOO ton
LASH barges are directly loaded on board the ship. “In- the mid-
1970s, Goodyear began using this system for the- transportation of

natural rubber, and subseguently it began to be adopted by other

Ve

major users in the United Statess
The characteristics'of the LASH system are:

a, It is possible to load and unload cargoes without requlrlng a
wharf, and therefore, it is suitable for ports not suff101ent1y

equlpped with wharf facilities.

b. The transportation cost can be reduced because the cargoes can be
directly transported to the consignee's own shed or warehouse by
means of feeder services utilizing xivers and'canals.'

c. Damage to the cargo is less due to reduced transshlpment.

These characteristics are well suited for the Unlted States,
where, after a large lot is imported, the river and canal systems
can be utilized for domestic transportation. Thisg system is widely
used in the United States, but for transportatlon in other countries
it is -rarely utilized. : : :

DPrice

1.- Trends in Interpational Prices

_ Appendix Table 13 shows the trends in the price of natural
rubber in Singapore/Kuala Lumpur and London/New York, which repre-
sent the producer market and consumer market respectively. Appendix
Figure 2 shows the changes in Singapore prices and the factors
involved,
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2. Factors Affecting Market Prices

‘Leading natural ‘rubber markets exist in Singépore, Kuala
LUmpur ‘London and’'New York, 'and also in Hamburg, Tokyo and Kobe,
and the prlceq formed in these markets influence one another.

_Thejdistribution pfice of natural rubber, whether it is under
a long-term contract between shipper and consumer or a spot contract
through an offer or bid, is determined u51ng the prices in these
commodlty markets as a reference.

_ .As_to:the"determihing factors for the market price, the price
- of primary products is determined on the basis of the halance of
supply and demand, and natural rubber price is no exception to this.
However,”natural_rubber has the-folIDWing-characteristics:

a.'Tapplng is 90551ble throughout the ‘year. . Although there is a
temporary decrease in the harvest during the defoliation (winter-
ing) period, a relatively constant harvest can be expected.
Therefqre, natural rubber is not much affected by price fluctua-
tions due to good or bad harvests, unlike the grains or coffee,

. The rubber tree requires 6 to 7 years after planting before it
can be tapped, -and it is impossibie to'increase'productidn imme—
dlately when- the price has hecome high. Furthermore, since the
industry.- depends on many smallholders, it is also difficult to
decrease production immediately, from the viewpoint of their

- income levels, when the price. has become low. Therefore, price
elast101ty can ‘be said to be low. '

- For the above reasons, it can be said that the supply of
natural rubber will not fluctuate much in the short term, and there-
fore ‘it is expected that factors on ‘the supply side will not play a
very importaht\role in determining the price.

Actually, prlce fluctuations for natural rubber are caused
largely by factors on the demand side rather than the supply side,
and prices are particularly affected by the trend of demand in the
tire lndustry, accompanying that of the automobile industry.

Moverover, natural rubber is one of the war supplies, and

outhbreaks of war or disturbances are a significant factor in price
fluctuations. :
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E. DEMAND AND SUPPLY PROJECTIONS

1. Dpemand for Natural Rubber

1. Major Pro;ectlons

. To estimate the demand for natural xubber, filstly the total
new rubber consumption (total consumptlon of natural and synthetic
rubber) is estimated and then the result is multlplled by the per-
centage share held by naLural rubber. ' B .

~ various demand projection for total new rubber congumption .are
made.3 Major results of ex1$t1ng projections are as follows

¥ (1 000 MT)
Organization o _
or person  Year of 444 1985 1990 2000
making estimate S - RN :
_ estimate - -
World Bank 1978 . 18,600 (5.7) 23,500.(4.8) - =,
/FRO . _ _ . R . , _
CERS/IRSG 1980 12,900 " 15,900 (4.3) 19,150 (3.8) -
' 1981 12,450 15,350 (4.3) 18,550 (3.9) = -
(Revised) o : s
H.P, Smit 1980 . H 14,901 (4.5) 19,192 (5.2) - 30,902 (4.9)
[ESCAP) M 14,191 (3.5) 17,445 (4.2) 25,495:(3.9)
L 13,358 (2.2). 15,239 (2:7) 19,256 {2.4)

Note: Figures in { ) show annual growth rate.

2. pemand Projection

For the purposes of this estlmate, demand has been classifled
into the tire 'sector and the non- tire gector, and total new rubber
demand has been calculated based on the followlng flow chart for
each of the eight main consuming countries (the Urnited States,
Canada, the United Kingdom, France, the Federal Republic of Germany,
Italy, Australla and Japan) and rest of the worldy '
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2,1 Tire Seétor

For the tire sector, the functions for elght major countries
and rest of the world were estlmated accordlng ‘o -thée flow chart,
firgtly for the number of vehicles owned (H), the number of vehi-
cles sold domestlcally (DS} and the number produced (P}, using the
annual data from 1965 through 1981. These functions are~ :

H ‘a t+ by + cGY + dN + eGN

ll

BS = a + bY + cGY
P = a + bY + cGY
where Y GNP

'GY: the growth rate of GNP
N.: 'pcpulatlon, and
GN: the. rate. of increase of populatlon

By means of these functlons, estlmates were calculated for passen—
ger cars and trucks, with only the statistically 51gn1f1cant para-
meters being used the purposes of estlmatlon. The estimated
parameters are shown in Table E-1. '

The number of vehicles owned, the number sold domestically
and the number produced were pro;ected using these functions, and
' the results were checked by comparlng them with the: past trends,
the supply rate of new vehicles and the domestic supply ‘rate to
flnallza the estimates. The demand for replacement tires (REP
demand) was projected on the basxs of the estlmated nuinber of
vehicles owned, taklng into account the prevalllng tredns of
radlal tlres ‘and the number of replacement tires  per vehicle by
tjpes. on the other hand, the final estimate of the number of .
vehicles: produced was determlned from’ the number of vehicles sold
'domestlcally and the’ trlal estimates. for’ the number of vehicles
produced and the number- of vehicles exported. The final estimate
of the number of vehicles produced was then multiplied by the
number of tires per vehicle by’ types to determine the’ flnal esti-
mate of tires for new vehicles (Demand.for. orlginal equ1pment CE
demand} . The sum of the REP demand and the OE demand was then
maltiplied by the guantity of rubber per tire to obtain the esti-
mated demand of rubber in the tire sector,

2.2 an—Tife'SeCtor

For the non-tire ‘sectox,  the. rubber demand tunctions were
estlmated directly from the annual data for . 1965 through 1981,
hence the’ explanatory parameters are the population and GNP. The
estimates were calculated for each of the eight major countries
and rest of the world, as in the cage of the tire sector. Using
these functions, the trial estimate of rubber demand in the non-
tire sector_was calculated, which was then checked against factors
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such as the past trends to determine the final estimated quantity
of rubber in the non-tire sector.

2.3 Rubber Demand by Countrles

The sum of the final estimated rubber quantities in both the
tire and the non-~tire sectors ‘gives the estimated guantity of
rubber demand by countries.. For the. detailed estimates, refer to
Appendix Table 19. o S

3. Assumptions for Projecting Total New Rubber Demand

3.1 GNP Growth Rate

- The follow1ng projected flgures have been used for this fore-
cast by the Study Team.' : : Ton :
- o L)
1985-2000

Country 1980-1985 <3y (Modium)  (Low)
“USA 1.7 3.7 3.1 2.5
Canada 1.8 3.7 3,1 2.5
UK 1.1 3.7 3.1 2.5
France 1.6 3.7 3.1 2,5
'Germany, FR 1.1 3.7 . 3.1 L2780
Italy: ' 1.8 3.7 3.1 .25
‘Australia 2.5 3.7 3.1 0 2.5
Japan 3.0 3.7 3.1 2.5
Others 0.8 4.4 3.8 3.2

3.2 Rate of Increase of Population
The following projections have beéen used: ‘
Country 1980-1985 . 1985-2000

Usa 0.7 0.7

Canada . 1.2 0.8

UK = - o =043 0.2
France = . : 0.4 0.4
'Germany, FR 0.2 0.1
Ttaly® 0,2 0.3
Australia 1.5 L0

.Japan 0.8 0.6

1.7 1.8

Others

“141,58 



seé Appendlx Tabla 14.

3.3 Number of Vehicles Owned

The number of vehlcles owned 18 as follows

a Number of passenger cars

b.

For the details,

R 7 {million)

" Country" 1980 1985 1990 - 2000
Usa , 123 5 137.2 151,8 184.3
Canada 10.4 1.4 12,5 1445
UKk .- 15,4 16.8 19.0 22.0
France 19,2 21.8 24.6 30,0
Germany, FR 23.2 26,2 29.0 32,5
Australia - - 5.8 6.9 7.4 8.4
Japan 23.7 28,0 32.6 - 40.4
"Others - 83.0 96.8 115.0°  148.0

- World Total 322 364,9 413.5 503.3
(Growth rate}(%) (4.3) (2.5) (2.5) (2.0}

Number of trucks and. buses
{million)

Country 1980 1985 1990 2000
USA _ 35.6 39,3 43.7 52.3
Canada 3.02 3,33 4,11 5.00
UK ' 1.91 1.20 1.93 2.00
France - ©2.57 2,80 3,05 3,50
Germany, FR 1.62 1.80 1.96 2.32
Ttaly 1.36 1.48 1.70 2.10
Australia 1.46 1.69 1.76 1.82
Japan - 14.2 16.8 19.2 24.4
Others 29.6 33.7 39,9 52.5
World Total 91,34 102.8 117.51 145.94
{Growth rate) (%) (6,2) (2.4 (2.7) (2.2)
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3.4 Number of Vehlcles Produced

_The number of vehicles produced is-as follows. For the
details see Appendlx Table 15. P RS

@ Passenger car production

_ , {mlllion)
Country . 1980 - 198§’ 1990 2000
usa . - | 6.4 8,2 9,1 . 11.0
Canada ' 0.85 115 14275 . 157
UK S ' Qn92 g 1-05 ] 1035 S 1165
France - 2,94 3,06 3.25 . . 4.00
Germany, FR 3.52 3.70 o 4.30 0 450
Ttaly . 1,45 . 1.33 1,60 - 2.10
Australia 0.32 . 0.39" .0.46 . 0.64
Japan . . - .04 - 7.3 Ts?l. 8417
Others = = . 5.9 ¢ - 5.7 7.8. S 11.8
‘World Total - 29.34  31.71 -36,84-'-u.45;43
{Growth rate) (%) (3.0) - .(1.6)' (3,0) - (2.1}
b. Production of trucks and buses
_ (thousand)
Country . 1980 1985 . 1990 . 2000
usa 1,630 3,200 3,550 4,200
Canada 527 545 : 681 . 900
UK - - 389 242 260 - .. 300
France 357 - 458 542 - 675
Germany, FR . 357 355 408 484
italy = 167 .. 203 238: 0 330
Rustralia _ 48 58 B3 72
- Japan: - 4,010 ' 4,030 4,390 . -..74,990
Others _ 2,010 . 2,470 3,000 - - 4,350
:World Total 9,495 . 11,561 13, 132_ 16,301
. {Growth rate)(%) (3.5) - (4.0) .. {2.6) . (2.2)
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3,5 Number of Tires per Car

‘Because of the longer life of radial tires and the decreasing

travélihg_distancgwpgr car due to the increased price of gasoline,
the number of replacement tires per car shows a decreasing ten-

dency,; and this tendency is expected to intensif

increases further in the future,

The number of
is as follows:

tires replaced

" per car in

y as tire life

the major countries

i Passenger cars

- Trucks and buses

Country 1970 197571980 1985 1990 2000 1970 1675 1980 1985 1993 2000
USA - 1.49-1,24 0.98 0.98°0.83 0.71 0.92 0,83 0.80 0.80 0.73 0.59
Canada . 1.86 1,3B71.16 1.06 0.95 0.76 . 0.77 0.82 0.88 0.88 0.80 0.70
oKk - . 1.04:1.04:1.09 1,00 0.90 0,70 1.22 0.99 1.03-0.95 0.91 0.81
France © 71414 1,09 0.89:0.89 0,85 0,77 1.19 0.94 0.85 0.80 0.75 0.67
Gexmany, FR 1.15 1:10 0.78 0,76 0.74 0,71 1,77 1.26 1.36 1.20 1.13 1.00
Italy 1431 0.68 0.58 0.57 0,55 0,51  1.61 0,96 1.68 1,08 0.95 0.74
Australia 1.16 1,51 0.97 1,07 0.96° 0.77 0.73 1.03 0.82 0.80 0.78 0.70
Japan = 1.58 1,23 0.93 0,81 0.72 0.66 1.07 0.93 1.35 1.21 1.13 1.01
others 1.18 0.87 0.81 0,77 2,40 2.24 2,57 2,48 2.52 2.60

0.85 0.83

3.6 Amount of Rubber per Tire

The amount of rubbéf used per tire is expected to decrease as

tires becomé lighter

the United States.

"in weight and smaller in size, especially in

The following Table shows the amount of rubber per tire.

Weight of Rubber Used per Tire

K . (kg}
. Pagssenger cars Trucks and buses
1980 1985 1990 2000 1980 1985 1990 2000
usa ¢ 5/5- 5.4 5.3 5.0 18.6 .
' R 6.0 5.9 5.8 5.6 20,5
Canada C 5.4 5.2 5.1 4.9 18,6
: "R 5.9 5.8 5,7 5,5 20.5
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{cont'd,)

T L , (kg)
Passengex cars .. Trucks and buses
1580 1965 1990 2000 1980 1985 1990 2000
UK © 4.8 4.8 4.8 g 1905 ce
R 5,2 5.2 5.2 5.2 21.4° o
France c 4.8 4.8 4.8 4.8 20,5 . .
R 5.2 5;2 5.2 5-2 . 22-3 .
Germany, FR C 4.9 4.9 4.9 4.9 22.3
R 5.3. 5.3 5.3 5,3 24,7
Italy C 4.5 4.5 4.5 45 18.6
- R 500 . 5«0 E 5.0 500 2035
Australia € 5.3 5.2 5:1 4.9 18.6
R 5.9 5.8 5.7 5,5 20,5
Japan C o 4.2 4.2 4.2 4.2 1102
o R4 4.7 0 4T 46T 1240
Others C 4.8 4.6 4.8 4.8 18.6
‘R 5.2 . 5.2 5.2 5.2

20.5

Note: C: Conventional tire; R: Radial tire

4. rprojection of Total New'Rubber"Démand’

On the ba31s of the assumptlons described in Item 3 above, the

total new rubber demand has been estimated as follows~

(1,000 MT, %)

1980 1985 1 : | 1980/
985 990 2000 80/

High o 16,123(3,0) -19,839(2.1) (2.4)
Medium 12,445(3.7) 13,884(2.2) 15,722(2.5) 18,670(1.7) (2.1)
(1.7)

Low - -~ .. B - 015,243(1.9)  17,583(1.4)

Note: Figures in ( ) shows annual growth rate.

5. Projection of Natural Rubber Demand

The decreasing trend in the ratic of use of natural rubber has

f41=62



bottomed -out,  as stated. in Section C, Subsection I above, and as the
use of radial tires increases, the use of natural rubber is expected
'to_inCrease”again; On the basis. of ESCAP's estimates by use and
types of rubber, the. percentage share of natural rubber is estimated.
as follows: oo : T

(%)
1980 . 1985 1990 2000
Tire . 36,1 39.9 42,9 45.8.
Non-tire 24.0 24.1 24.2° 24,5
Average. 30.2 33.6 35.0 36.7

~ On the_baSis o£ theé above percentage shares of natural rubber,
demand for natural rubber up to the year 2000 is estimated as
follows: '

(1,000 MT, %)

1980 1985 1900 . 1980/
_ | o 2000 oor

High R 5,640 (3.9) 7,280 (2.6) (3.4)
Medium 3,760 (2.2} 4,670 (4.4) 5,500 (3.3) 6,850 (2.2) (3.0)
Low 5,350 (2.8) 6,450 (1.9) ({(2.,7)

Note: ' Figures in ( ) show annual growth rate.

II. Supply of Natural Rubber

1. 'Hajdr Results of Existing Projections

The long-term supply of natural rubber is determined by the
government policy of each producing country regarding the expansion
of new planting, increase of yield by replanting of high-yielding
‘trees and préduction increases through the use of stimulants,

_Various.prganizations have projected the long-term supply for
natural rubber, and the main estimates are as follows:
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{1,000 MT, %)

Organization or

person.mak%ng_r‘e:iimgte, 1980 1985 ** . -1990 *& 2,000
estimate y s e _Q-f»zJ-LV,fjf.f “
World Bank/FRO 1978 4,350 5,245 (4.05) 6,135 [3.62) -
- S (3.18) -
_IRSG : 1979 4,000 5,000 (4.56) 6,000 [4,14) " -
: L L o o (3.71)
world Bank/FAO 1979 3,890 4,680 (3.77) 5,690 (3.881 = -
L _ (3.,99)
CERS* /IRSG. 1980 4,500-4,700 ~ 5,000~5,500 =~
J.J. Riedle 1980 o - oo . 5;335'1. ~
CERS/IRSG 1981 3,767 4,835 (5.12) 6,357 [5.37)  ~
: . ' (5.63)

* Committeerof'Expert Rubber Statisticians. . .. o
x+ Pigures in ( ) show annual growth rate in 1980/90; | 1,.1985/90

ALl the estimates made before 1980 forecast that the growth.
rate of supply after 1981 would greatly exceed the actual growth
rate of 2.13% p.a. achieved in the period 1970 to 1980,

A_f&ctor.further-reinfbrdinq these estimates is the estimate
made by CERS/IRSG in 1981,
. At the General Meeting of IRSG in.1980, the main_prbducihg
countries reported on their own future plansg for new planting,

replanting, and smallholder policies, and these greatly exceeded the
estimates which had previously been made. '

Therefore, a revised'estimaté'incbrporatingzthe producing coun-
tries' plans resulted in the estimate igsued in 1981 by CERS/IRSG,

Estimate Made by CERS/IRSG in 1981

(1,000 MT, %}
"~ Growth rate -

Producing Forecast Growth:rate

1985 1990

country  for 1980 1980/85 1685790 1980/90
 Malaysia 1,550 1,850  (3.60) " 2,000 (1.57) . (2.58)
~ Indonesia 950 . 1,070  (2.41) 1,700 {9,70) = (5.99)

Thailand 513 945 (13.00) 1,369  (7.69) (10.31)
Others 754 970" (5.17) 1,288 (5.83)  (5.50)

Total . 3,767% 4,835 (5.12) ~ 6,357 - (5.63) (5.37)

* The actual figures for 1980 were 1,530 for Malaysia, 1,020 for
Indonesia, 501 for Thailand and 779 for others, totaling 3,830
(thousand tons). : _ :

[4)-64



20 Supply Projection

, For this estimate of - the long term supply -prospects for natural
rubber, .theé reports given by the nain: producing countries at the
IRSG General Meetlng of 1980 and the CERS/IRSG 1981.estimates are
wsed as a base, incoiporating . the latest revised plans of the main
producing ‘countries -(Malaysia, Indonesia and Thailand) acquired in
the field survey made by the Study Team in October, 1982 {(For
detalls of ‘the latest modified plans,. see B-I-2 above),

2.]-'Pfoductidn Plang of the Main Producing Countries

2.1.1 Malay81a
_ SIE the past growth of productlon in Malay51a is obsgsarved in
. five-year units, a dteep decrease can be seen, as shown in
Appendix Table 16: 6.72% p.a. for 1965- -1870, 2.83% p.a. for
1970-1975 and 0, 95% p.a. for 1975-1980, This is the result af
switohlng from rubber to other more profitable agxlcultural
-products - such as 011 pPalm and cocoa. However, the Malaysian
'Government is endeavoring to 1ncrease production by implementing
the "Dynamic Production Pollcy", to secure the position of
natural rubber as an important product for the country.

Malays;a 8. longﬂterm productlon Plan is a rather mild one,

and the planned growth. rates of 1.52% p.a. for 1980-1985, 1.64%

p.d. for 1985-1990°and 2.48% p.a. for 1990- 2000 will be easily
chieved.

2,1,2 Indonesia

' The past rates of production growth in Indonesia were 2.61%
_p.a. for. the perlod 1965-1970, 0,.18% p.a. for 1970-1975 and 4.4%
p.a. for 1975-1980. Indonesia has a positive production plan
and the 1982 estimates provide an upward revision of the fiqures
contained in the 1980 plan.

As a result, ‘the growth rate for 1980-1990 (6.5% p.a.)
greatly exceeds the’ past growth rates, and a high growth rate of
9% p.a. is planned for 1985- 1990. :

When estlmating productlon in Indonesxa, this should be
considered as the most optimistic figure {Production will reach
2,550,000 tons if the government targets of a cultivated area of
2,500,000 ‘ha, a mature area of 85% and a yield of 1,200 kg/ha/
year are realized). The cultivated area and yield are shown in
Appendix Tables 17 and 18.
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2.1.,3 ‘hai land

The qrowth of production in Thailand: over. the‘past 15 years

| has been the hlghest in the world: Dspe01a11y in the period .
- 1975-1980, a rate of 7. 14% p.a. was reglstcred, and this -

increase in productlon was remarkable.

. However, the yleld in Tha;land ls Sttll lower than those of
Malay51a and’ IndoneQLa, and the potential for 1ncreased producn
tion through replantlnq is large.- The productlon plan - in Thai-
land is 12.23% p.a. for 1980~ 1985 and 7.66% P.a. for 1985-1990,
and these figures should also be -Gonsidered as the most’ Optl* _
mistic projections [(If the cultlvated area 1s 2 million ha, the

" mature area is 85% and the yield is 1,200 kg/ha/year, productlon

will reach 2 million tons,. whereas Lf the cultivated area 'is 1,6
million ha, productlon will be 1,6 million tons).

Supply Projection of Natural Rubber

Based on the ab’ove-—mehtioned apinions, the supp]'.y ‘of natural

rubber is projected as follows:

Long-Term Supply Projectidn for Natural Rubber

(1,000 MT, 2)

1985 |

2000-

1980 1990 et
80/85 . 85/90 .80/90 90/2000 80/2000
Malaysia _ _ ' -
High 1,700 (2.13) 2,000 (3.30) (2.71) 2(500 (2.26) (2.49)
. Medium 1,530 1,650 (1.52) 1,800 (1.76) (1.64) 2,300 {2.48) (2.06)
Low 1,600 (0.95) 1,700 (1.22) (1,06} "2,000 (1.64) (1.35)
Indonesia R o - '
High 1,230 (3.82) 1,900  (9.09) (6:42) 2;330 (2.06) (4.22)
Medium 1,020 1,150 (2,43) 1,700 (8.13) (5.,24) 2,000 (1.64) (3.42)
Low 1,070 (0.96) 1,500 (6.99) (3.93) 1,750 (1.55) (2.74)
Thailand - R S R
High 892(12.23) 1,290  {7.66) (9,92) 2,100 (4.99) (7.43)
Medium 501 800 (9.81) 1,100 (6.58) (8.18) 1,600 (3.82) (5.98)
Low : 700 {6.92) 900 (5.15) (6.03) 1,300 (3.75) (4.88)
others B A
High 970 (4.5) 1,200 (4.35) (4:4) 1,700 (3.54) (4.0}
Medium 779 950 (4.1) 1,150 (3.90) (4.0) 1,550 (3.03) (3.5
Low 920 (3.4) 1,100 {3.64) (3.5) 1,400 (2.44) (3.0)
Tpt31   ] o PR . . . R .
High 4,792 (4.58) 6,390 (5.92) (5.25) .B,630 (3.05) (4.15)
Medium 3,830 4,550 (3.51) 5,750  (4.79) (4,15). 7,450 (2.62) (3.38!
Low 4,290 (2,29) 5,200 (3.92) {3.11) 6,450 (2,18) (2.64)

Note: Figures in { ) show annual growth rate,
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I11. uture bupply and Demand for Watural Rubber

_ From the above figures, lf a- comparlson is made between the
uupply and damand projactlons for 1990 and 2000, it can be said that a
slight excess® ‘6f supply is to. be- expected overall. For 1990, demand
is projected ‘at 5,64 million tons, 5.5 mlllion tons and 5.35 million
tons for the hlgh, medium and low cases respectively, while supply is
prOJECted at 6:39 million Lons, 5. 75 million tons and 5.2 million tons
respcctlvely.; The rate of overusupply is 13.3% for the high and
medlium ‘cases, and only in the case of low does the demand exceed
supply ‘by 2. 8%. For the year 2000, demand is projected at 7.28
mllllOD tons, 6.85 million:tons and 6.45% million tons for the: high,
medium:and. low. cases respectively, whlle supply is projected at ‘8.63
milion, :7+45 million and 6.45 million tons respectively, and in the
casa of the high and medium cases; an excess of supply is projected,
_as is the case for 1990.. The proportion of over-supply in the year
2000 registers 18.5% and 8.8% respectively, whereas in the case of the
low estimate, supply and demand are balanced.

{1,000 MT, %)

1980 1985 1990 2000
Demand ~ High L | 5,640 7,280
- Medium 3,760 4,670 5,500 6,850
" Low o o , 5,350 6,450
Supply ~ High - 4,792 6,390 8,630 -
© . Medium 3,830 4,550 5,750 7,450
Low : S 4,290 5,200 6,450
Balance - High o +122  {2.6) +750 (13.3) +1,350 (18.5)
. Medium - +70 (1.9) =120 (~2.6) +250 (4.5) +600 (8.8)

Low . - o -380 (8.1) =150 (-2.8) 0 (=)

Iv. Export Possibilities of Natural Rubber Produced in Brazil

Brazil is a produ01ng country of natural rubber but on balance it
is a-net. importer. Self- sufficiency in natural rubber increased
somewhat from about 60% in the early 1960s to 75% in the late 1960s
due to a downturn in demand, but subsequently it decreased again to
50% in the early 1970s and further to 30% in the late 1970s.
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Productlon Congumgpion Self sufflclency

(1 000 M'I‘)
1960-1964 116 . . - _193, : . 60%
11965-1969. 122 . 163 L 75%
1970-1974 17 232 . 50% .
1975-1979 1 o345 0 o o 32%

During this perlod, productlon decreased steeply in. 1974 due to
crop damage caused by disease and subsequently showed a recovery,
which, however, has been unable to overtake the increased consumptlon,
which stood at a rate’ of 8% in the pernod 1970w1980. :

At the General Meeting.- of IRSG in 1980 where the natural rubber
producing. countries reported on. thelr future plars, Brazil's. plan was
for the productlon of 56 000 tons in 1985 and 130,000 tons ln 1990,

Xf the growfh of consumptlon is estlmated assumlng that growth
continues at the rate of 5% per -year after 1980, consumption will be
104,000 tong in 1985 and 133,000 tons in 1990, with the result that
supply and demand w1ll be almost balanced in 1990.

Therefore, for natural rubber, it seems adv1sable toaim first at
establlshlng self- suff1c1ency by trying to achieve this production
plan, and in the meantlme, to! 1ntroduce new techneclogy, to accumulate
knowhow and to gxadually move towarde the development’ of new regions.

Concernlng the price of natural rubber, the 5 year cycle-fluc—'
tuation theory is valid on the basis of the past pattern. The past
trends show that the prices of natural rubber and synthetic rubber are
related to each other in the long term, although different in the
short term, and cyclically both prices repeat the pattern of approach-
- ing each other or inverting their relative po&xtions, -while moving on
the =same trend curve.

The future prices for both natural rubber and synthetic rubber
are projected to show a trend based on the ‘increased price of crude

oil in the 1ong term._

The 1ong—term price forecast presented at the 27th General
Meeting (1982) of IRSG also suggests a 31milar trend.-
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SBR RSS-1 (N.Y:)

1980 . US$1432/kg . S$1.63/kg

1985 0 1,50 1.37
1990 . 2,00 2.37
1995 . 2,50 2.38
2000 3,00 3.05

Us 54+

Trend curve

us $2-

L 5 ' 1 _ 1

1980 _ 1985 1990 1995 2000

(Estimated by the Study Team)
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Appendix Table 1 Production, Consumption ana_Stogks of Natural Rubher

NN . (1,000 MT)

. “Excess(+) or _ o

Production Consumption . - Deficiency(=) " = Stocks
T ' against Consumption

1965  2,352.5 . 2,447.5 - 95 < 1,165

1966 2,392,5 . .2,542.5. - 150 . 1,175
1967 2;522.5 2,535 - 125 1,267.5
1968 2,685 2,780 _ - 95 1,247.5
1969 2,995 2,910 + .85 1,375
1970 3,102.5 0 2,992.5 + 110 . 1,520
1971 3,085 3,092.5 - 7.5 1,485
1972 3,120 3,230 - 110 - 1,420
1973 3,505 3,402.5 +102,5 1,585
1974 3,445 3,517.5 - 12,8 1,590
1975 3,315 3,367.5. © - 52.5 ©1,550
1976 - 3,585 3,505 + 80 . 1,635 .
1977 3,625 3,715 - 90 1,545

. 1973 3,755 3,725 + 30 . 1575
1979 3,860 3,870 : - . . 1,565
1980 . . 3,830 3,760 S+ 70 . 1,635

1981 3,665 .. 3,700 - 35 - 1,600

Source: IRSG, Rubber Statistical Balletin .
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Appendix Table 4 Production, Consumption and Stocks of
_Synthetic Rubber

{1,000 MT)
Excess(+) or.
Prodiction Consumption deficienty(~) Stocksa*
' ' against consumption

1965 . 3,795 - 3,740

5 + 55 810
1966 4,210 - 4,135 ¥ 75 872.5
1967 4,345 . 4,270 v 75 947.5
1968: 4,937.5 4,870 +  67.5 1,010
1969 5,520 . 5,357.5 + 162.5 1,165
1970 5,875 5,625 + 250 1,432.5
1971 6,215 6,185 + 30 1,490
‘1972 ‘6,765 6,730 + 35 1,525
1973 7,760 - 1,575 + 185 1,710
1974 7,575 7,450 + 125 1,835
1975 6,850 - 7,027.5 - 177.5 1,655
1976 8,025 7,915 + 110 1,765
1977 8,615 - 8,615 - 1,765
1978 8,910 8,770 © 4+ 140 1,905
1979 9,330 9,125 + 205 2,110
11980 . 8,670 8,685 - 15 2,095

1981 . 8,490 - 8,435 + 55 2,150

* Including allowances for apparent discrepancies in officially
reported statistics :

Source: TIRSG, Rubber Statistical Bulletin
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Appendix Table 6 Consumption of Natural Rubber

e {MT)

: e - . ‘ : Other Eastern

UsA UK France Ge;gany, Italy Netherlands Western Europe

S : Rurope
1965  522;966 186,700 122,515 157,861 87,000 20,800 135,000 425,000
1966 - 554,435 183,900 125,987 157,604 91,400 22,550 142,500 430,000
1967 496,693 - 178,500 . 127,821 141,338 100,000 19,700 137,500 445,000
1968 - 591,201 194,100 128,810 170,000 100,000 20,566 150,000 - 460,000
1969 607,802 191,400 149,511 191,241 102,000 20,357 160,000 465,000
1970 - 568,290 188,200 . 158,229 200,725 113,000 22,000 177,500 465,000
1971 587,080 184,800 159,203 198,247 121,000 22,000 192,500 475,000
1972 650,878 174,000 160,154 192,997 118,000 23,200 197,500 - 485,000
1973 711,977 186,500 :.162,265 205,592 120,000 23,353 195,000 490,000
1974 ~ 738,362 167,300 162,367 193,938 125,000 24,750 217,500 500,000
1975  665,950° 170,500 :"156,204 197,101 118,000 22,604 205,000 * 475,000
1976 686,679 168,300 166,757 195,233 135,000 21,924 190,000 . 460,000
1977 - 801,797 172,400, 163,623 176,496 128,000 ~ 21,190 215,000 425,000
1978 - 770,766 139,2000 163,172 184,892 113,000 18,746 210,000 425,000
1979 740,449 137,500 177,029 184,527 128,000 20,385 217,500 430,000
1980 585,000 130,800 187,684 179,674 132,000 20,147 210,000 415,000
1981 635,000 120,000 167,246 169,124 123,000 19,020 202,500 400,000
China Australia Brazil Canada India Japan Others Total

1965  140,000° 38,970 26,554 43,480 64,675 201,500 236,500 2,447,500
1966 155,000, .37,630. -30,862 47,268 66,693 216,000 248,500 2,542,500
1967  165,000° 37,280 - 32,133 46,113 72,516 243,000 257,500 2,535,000
1968 180,000 43,960 38,156 45,477 84,206 255,000 289,750 2,780,000
1969 - 195,000, -42,030 35,072 49,664 86,692 268,000 317,500 2,910,000
1970 .210,Q00. 40,170 36,739 50,616 86,469 283,000 345,000 2,992,500
1971 210,000 40,500 41,761 52,030 93,125 295,000 382,500 3,092,500
1972 © - 210,00 46,330 44,219 60,355 10%,100 312,000 420,000 3,230,000
1973 217,500 52,090 51,156 60,446 123,298 335,000 455,000 3,402,500
1974 217,500 59,360 = 57,945 63,306 133,538 312,000 505,000 3,517,500
1975 225,000 49,878 58,704 72,291 129,138 285,200 505,000 3,367,500
1976 .240,000 49,978 66,111 84,695 133,494 302,000 560,000 3,505,000
1977 280,000 41,432 71,354 90,353 142,763 320,000 587,500 3,715,000
1978 300,000 . 41,110 72,492 89,069 158,168 355,000 645,000 3,725,000
1879 335,000 45,376 - 75,943 93,750 167,675 390,000 685,000 3,870,000
1980 340,000 - 42,211 81,059 80,000 170,800 427,000 720,000 3,760,000
1981 . 41,921 74,366 82,000 181,365 436,000 730,000 3,700,000

215,000

Source: Iéscg Rubber Statistical Bulletin
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Appendix Table 10  Ratio of TSR Consumption

(%)

S o Germany, ., S
USA - UK ' France FRP Y’/ Ytaly = Japan.

USSR

1980 . a1 2545 sg 1942
1981 72,5 4T 30 45 60 191
1982 73,8 , . - 173

(Jan.=July} . S  {(Jan.-Juhie)

18.4
(Apr-—June)

Source: Estimates by INRO, RTAJ
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Appendix Table 16

Growth Rate of PBroduction in -

Major Producing Countries

(1,000 4T)

Malaysia Indonesia Thai land LWOFIGWide

1965 917 716 216 2,353

1970 1,269 C o815 287 3,103

p.a. (65/70) (6.72%) (2.61%) (5.82%) (5.69%)
1975 1,459 _ 823 385 03,3158

p.a. (70/75) (2.83%) {0.18%) (4.33%) (1.33%)
1980 . 1,530 1,020 501 3,830
p.a. (65/80) (3.47%) (2.39%) (5.77% (3.30%)
p.a. {(70/80) {1.89%) (2:21%) (5.73%) {2.13%)
p.ae {0.95%) (4.40%) (7.14%) {2.933)

{75/80)

Source: The Study Team
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