THE MALAYSIAN SMALLHOLDER
RUBBER SECTOR:
IMPLICATIONS OF ETHREL STIMULATION
AND THE NEW PROCESSING TECHNOLOGY

Thesis for the Degree of Ph. D,
MICHIGAN STATE UNIVERSITY
MOHAMED HASHIM NOOR
1972

AP R R IEET N /5



IS | IBRARY

Michigan State
University

This is to certify that the

thesis entitled

THE MALAYSIAN ‘SMALLHOLDER RUBBER SECTOR:
IMPLICATIONS OF ETHREL STIMULATION AND THE
NEW PROCESSING TECHNOLOGY

presented by

Mohamed Hashim Noor

has been accepted towards fulfillment
of the requirements for

Ph.D.  4egree in Acg;'i‘:;l;;gral

Major professor

Date _October 20, 1972

©0-7639

M HOAG & SONS' i
BOOK BINDERY INC.
''REACT 0'NDERS

SPRINGPORT. '""'“;JJ

SN




g 98



ABSTRACT

THE MALAYSIAN SMALLHOLDER RUBBER SECTOR:
IMPLICATIONS OF ETHREL STIMULATION AND
THE NEW PROCESSING TECHNOLOGY

By

Mohamed Hashim Noor

The natural rubber industry plays an important role
in the Malaysian economy in terms of acreage, employment,
foreign exchange earnings, and export tax revenue. Re-
cently, major technological developments have been intro-
duced in the Malaysian natural rubber industry, including
the introduction of the yield-stimulant ethrel which can
substantially increase the yields of rubber trees, and the
new methods of processing natural rubber.

Presently, most smallholder rubber is of inferior
quality, and the rubber is marketed through a chain of
agencies before it is exported. A reorganization of the
traditional smallholder processing and marketing system,
could reduce marketing costs and increase the smallholder
income. The introduction of the central processing and
marketing scheme to process smallholder rubber by the new
processing methods represents a major reorganization of the

traditional processing and marketing system.
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The objectives of this study are to analyze for the
period 1975-80: (1) the potential impact of the yield-
stimulant ethrel on the Malaysian and world natural rubber
output, (2) the effect of the potential increase in output
on the world and Malaysian natural rubber prices, (3) the
traditional and reorganized processing and marketing
system for smallholder rubber, (4) the Malaysian small-
holder income with and without yield stimulation and re-
organization of the traditional processing and marketing
system, and (5) the implications of the study for small-
holder rubber policy.

An economic model of the world rubber market is
developed in order to facilitate an understanding of the
linkages between the various segments of the market. Due
to the data and time constraints, it is not possible to
include, in this study, all the variables presented in
the model. However, the model provides a framework for
policy makers to trace the consequences of alternative
policies to be pursued on rubber, and is useful for future
researchers on the rubber industry as it provides a frame-
work to absorb new and more complete data on the various
aspects of the industry as they become available.

The study indicates that, with the adoption of the
yield-stimulant ethrel, the Malaysian natural rubber output
will be approximately 12 to 15 per cent higher in 1975

(than the output without yield stimulation), and in 1980,
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it will be approximately 34 to 36 per cent higher depend-
ing on the assumed levels of adoption of the yield-
stimulant. The corresponding increases for the world
natural rubber output are approximately 6 to 9 per cent
in 1975 and 21 to 27 per cent in 1980.

The increase in output through yield stimulation
will have a depressing effect on natural rubber prices.
Based on the assumed levels of adoption of the yield-
stimulant,and the resulting output, prices can be expected
to decline by 3 to 8 cents/lb. (Malaysian) during the
1975-80 period. This is the decline from prices based on
output without stimulation.

Comparing the Malaysian smallholder income with and
without yield stimulation and central processing and
marketing (under the reorganized processing and marketing
system), indicates that both yield stimulation and central
processing and marketing will increase smallholder income
during the period 1975-80. However, the comparison indi-
cates that central processing and marketing has greater
potential in increasing smallholder income than yield
stimulation.

An attempt is made to estimate the gains (in cents/
lb.) by smallholders under the central processing and
marketing scheme by comparing the prices received for
ribbed smoked sheet (RSS), unsmoked sheet (USS), and scrap

rubber under this scheme,and the corresponding prices
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received under the traditional processing and marketing
system. The comparison indicates that smallholders cur-
rently producing RSS could expect to gain little (about
0.8 cents/1lb.) under the central processing and marketing
scheme. For the USS producers however, the price gains
could be substantial and average about 5.3 cents/lb. The
highest potential gain from central processing and market-
ing is achieved from the sale of scrap rubber. The gain
is estimated to average about 5.8 cents/lb.

The introduction of yield stimulation and central
processing and marketing has various implications for the
Malaysian natural rubber industry. The possible reduction
in production costs resulting from yield increases through
yield stimulation, and the improvements in the technical
properties embedded in the new process rubbers could play
a major role in maintaining the competitive position of
natural rubber against synthetic rubber. Output increases
through yield stimulation have been estimated to sub-
stantially increase natural rubber's contribution to
Malaysian foreign exchange earnings, export tax revenue,
and research and replanting cesses. The use of the yield-
stimulant is also likely to increase the short run price
responsiveness of natural rubber supply and reduce price

instability.
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CHAPTER I

THE MALAYSIAN RUBBER INDUSTRY

Introduction

Early Development of the

Industrx

The rubber tree, Hevea brasiliensis, is not indige-
1

nous to Malaya. The history of rubber in Malaya has its
beginnings in 1877 when some seedlings were brought to the
country from Kew Gardens in England. These seedlings, in
turn, originated from seeds exported from Brazil.2

Though the tropical Malayan climate was suitable

for rubber, several decades elapsed before rubber began to

be grown as a commercial crop. The lack of interest in

lIn this section, Malaya rather than Malaysia is
used. Malaysia (which includes Malaya, Sabah and Sarawak)
was only formed in 1963.

2For more information on the early developments of

the Malaysian and world rubber industry, see P. T. Bauer,
The Rubber Industry: A Study in Competition and Mono-
oly (Cambridge, Mass.: Harvard University Press, 1948);
o0l Jin-Bee, Land, People and Economy in Malaya (London:
Longmans, 1963); K. E. Knorr, world Rubber and Its Regu-
lations (Stanford, Calif.: Stanford University Press,

; and H. N. Ridley, The Story of the Rubber Industry
(London: L. Reeve Press, 1913).




rubber in the early days was largely due to the prosperity
enjoyed by coffee and the lack of knowledge about rubber
cultivation, latex collection, and processing and the
uncertainty about its prospects as a commercial commodity.

However, in the 1890s, the development of the auto-
mobile industry greatly increased the demand for rubber
causing prices to rise to levels which made it highly
profitable to grow the crop. As a result, rubber acreage
steadily expanded from 350 acres in 1897 to about 50,000
acres in 1905 and 290,000 in 1909. By 1920, Malaya con-
tributed to one-half (200,000 tons) of the total world
exports of natural rubber. The steady expansion of rubber
acreage and production in Malaysia has continued to the
present period and has made rubber currently the most
important crop in the Malaysian economy.

Importance of Rubber in the
Malaysian Economy

Malaysia is the world's largest producer of natural
rubber. In 1970 she produced 1.3 million long tons and
this represented more than 44 per cent of the world total
output of natural rubber.3

Rubber plays an important and vital role in the
Malaysian economy. It is the largest single crop by

acreage. Out of some 6.9 million acres under cultivation,

3Malaysia, Department of Statistics, Monthl
Statistical Bulletin (Kuala Lumpur, Malaysia, Decemger,

I37LY, p. 43.




about 4.2 million acres or 61 per cent are under rubber.4
Because of this extensive acreage, rubber also provides
an important means of employment. Employment in rubber
accounts for 32 per cent of the total labor force of
2.3 million and about 50 per cent of the 1.2 employed in
agriculture.5

Apart from being a major source of employment,
rubber represents the largest export item accounting for
47 per cent of the total value of exports in 1969
(Table 1.1). Rubber has also been a major contributor to
federal revenue accounting for about 16 per cent of the
federal taxes over the 1959-63 period. Over the last few
years, however, its contribution to federal revenue has
been declining. In 1969, duties from rubber exports made
up only about 6 per cent of all revenue.6 This declining
contribution of rubber to federal revenue can be largely
attributed to the decline in natural rubber prices and

the graduated export duty on the commodity.

Malaysia, Department of Agriculture, Annual
Report of the De?artment of Agriculture 1969 (Kuala
umpur, Malaysia), p. .
5Malaysia, Department of Statistics, Federation of
Malaya Report on Employment, Unemployment and Under-
emEongent {Ruala Lumpur, Malaysia, 1965), p. 24.

6Malaysia, Department of Statistics, Monthly
Statistical Bulletin (Kuala Lumpur, Malaysia, March,
1970), p. 171.




Table 1.l1.--Malaysia: Rubber Exports, Export Earnings and Rubber
Earnings as a Per cent of all Export Earnings:

1961-70.
Quantity of Earnings Rubber Earnings as
Year Rubber Exported Per cent of all
(long tons) Rubber All Exports Export Earnings
($Mil) (SMil)
1961 725,613 1347.1 2,622.4 51.4
1962 723,713 1272.8 2,620.6 48.6
1963 788,303 1300.4 2,698.9 48.2
1964 847,804 1303.4 2,780.9 46.9
1965 886,915 1368.3 3,102.9 44.1
1966 939,778 1395.8 3,119.5 44.7
1967 974,632 1216.0 2,918.8 41.7
1968 1,104,789 1300.9 3,203.4 40.6
1969 1,264,857 1940.1 4,061.4 47.7
1970 1,271,282 1663.3 4,169.1 39.8

Source: Malaysia, Department of Statistics, Monthly Statistical
Bulletin (Kuala Lumpur, Malaysia, December, 1971),
pp. 149-51.




Estates and Smallholdings

The rubber industry is essentially comprised of
two main sectors, the estate sector and the smallholding
sector. A smallholding is defined as any planted area of
rubber under one management and less than 100 acres and an
estate is defined as any planted area of rubber with 100
acres or more. However, over 50 per cent of the small-
holding acreage, and about 80 per cent of the 400,000 odd
smallholdings are less than 10 acres in extent.7 It must
be noted at the outset that statistics relating to the
smallholding sector are at best estimates. There are an
estimated 400,000 smallholdings. The average smallholding
is about six acres in size. As a result, it is difficult
to collect data on the smallholder sector. Collection of
statistics from estates is much less of a problem as there
are only 2,100 estates. Furthermore, these estates main-
tain records of their operations and regularly submit
various data to the department of statistics.

In terms of acreage, the smallholdings cover a
wider area than estates. Out of the 4.2 million acres
under rubber, 2.6 million acres (62 per cent) are under
smallholdings and 1.6 million acres (38 per cent) are

under estates in 1969. In terms of production, however,

7C. Barlow and S. C. Lim, "Natural Rubber and
West Malaysia" (paper presented at the Singapore Meeting
of the S.E. Asia Business Committee, May, 1968), p. 6.



the smallholdings account for only about 49 per cent of
the total output8 (Table 1.2). The discrepancy between
the acreage occupied by the smallholding sector and its
share of the total output is attributed to the lower
yields on smallholdings as compared to those on estates.
As shown in Table 1.2, there has been a steady
decrease in planted acreage on estates. This decrease is
mainly due to the fragmentation of estates, the conver-
sion of rubber land to oil palm, and the reduced rate of
new planting on estates. The smallholding acreage, how-
ever, has been increasing steadily to more than offset the
decline in estate acreage. This increase is due to the
vast acreages of new plantings on land development schemes.
In 1970, the smallholding acreage constituted 63 per cent
of the total rubber acreage as compared with 51 per cent

in 1961.

Recent Developments in Malaysian Rubber

Yield-Stimulants

Yield-stimulants have been used to increase yields
at some stage in the life of the rubber trees. So far,
only two yield-stimulants 2,4,5 - T and 2,4,-D have been

found suitable for commercial use. Other compounds under

8Malaysia, Department of Statistics, Rubber
Statistics Handbook (Kuala Lumpur, Malaysia, I969), p. 61l.
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experiment include copper, ethylene oxide, glutaraldehyde
and formaldehyde. One of the more recent chemicals under
experiment by the Rubber Research Institute of Malaya
(RRIM) is ethrel.

Ethrel is mixed in palm o0il and applied to the
scraped bark below the tapping cut at intervals of two
months. Thus far, the application of ethrel is recommended
by the RRIM for trees about fifteen years old and above.
Results so far indicate that ethrel has no deleterious
effects on the trees applied and on the quality of the
latex produced.9 Experiments conducted with ethrel on
estates and smallholdings since the last three years or
so indicated that yields of certain clones increased by
about 60 per cent, and with two widely planted clones
(Tjir 1 and PB 86), yields were about doubled. 1In the
absence of any long-term deleterious effects emerging, the
use of ethrel provides a means of substantially raising
the yields of the lower-yielding clones.

Standard Malaysian Rubber
(SMR) Scheme

The Standard Malaysian Rubber Scheme was intro-
duced by the RRIM in 1965 in order to improve the quality

of natural rubber by ensuring that it meets specified

9P. D. Abraham, T. C. P'ng, and E. K. Ng, "RRIM

Ethrel Trials: Progress Report," Preprint No. 1, Rubber
Research Institute of Malaya Planters' Conference, Kuala
Lumpur, Malaysia (July, 1971), p. 29.




technical specifications.10 A prime objective of the SMR
scheme is to provide a uniform and simplified set of stand-
ards for grading rubber; it is hoped that this new grading
method will eventually replace the traditional method where
grading is based on visual appearance of the rubber.

Before the introduction of the scheme, the RRIM
carried out a world-wide inquiry to ascertain the consumers'
views as to which technical properties should be specified
and how the product should be packed and presented. On
the basis of the collected data, the specifications were
formulated as follows:

1) dirt content of rubber

2) copper and manganese content

3) ash, nitrogen, and volatile matter content

4) an oxidizability index to determine the intrinsic
quality of the polymer itself.

Certain packing requirements are also laid down
by the RRIM and these requirements must be met by pro-
ducers before their product can be exported as Standard
Malaysian Rubber (SMR). These requirements include the
following:

1) the weight of each bale must not exceed 112 lbs.

10The introduction of the Standard Malaysian
Rubber (SMR) Scheme was announced by the Hon'ble Minister
of Commerce and Industry on March 3, 1965.
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2) the bale must be wrapped in polyethylene or other
suitable wrapping material

3) no bale coating in any form may be used.11

The above requirements satisfy the consumers' need
to have small, easily handled bales free from adulterating
bale coating solutions and packed in such a way that dirt
and other foreign materials are not picked up in transit.
Conformity with the technical specifications and the
packing requirements is checked by the RRIM which is
responsible for authorizing the marking of bales with the
trade mark "ESEMAR" and the specification of grades.

Grading of rubber under the SMR scheme is in
sharp contrast to the traditional method. The latter
method recognizes a multiplicity of grades based on sub-
jective judgment and this results in subtle distinctions
between grades which have little or no technical signifi-
cance and lowers the grading of certain rubber unwarrant-
ably. Under the SMR scheme, there were initially three
grades of rubber exported, SMR 5, SMR 20, and SMR 50 indi-
cating maximum dirt content limits of 0.05 per cent, 0.20
per cent and 0.5 per cent respectively. Recently, two new

grader have been introduced, SMR EQ and SMR 10. SMR EQ is

11For a more detailed information on the technical
specifications and packing requirements, see "Standard
Malaysian Rubbers," Planters' Bulletin, No. 78, Rubber
Research Institute of Malaya, Kuala Lumpur, Malaysia (May,
1965), p. 75.
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an extra clean grade of rubber suitable for specialized
products such as the manufacture of rubber thread while
SMR 10 is an intergrade between SMR 5 and SMR 20, and
indicates a maximﬁm dirt content limit of 0.10 per cent.
There has been a rapid increase in the export of SMR since
its inception in 1965. Exports of SMR increased from 700
tons in 1965 to 139,000 tons in 1969 and about 250,000 tons

in 1970.12

New Process Rubbers13

The introduction of the SMR scheme has generated
changes in the processing methods which produce rubber in
block form in contrast to the conventional method of pro-
cessing the rubber into sheets. The main types of block
rubbers produced are Heveacrumb, Comminuted, and Pelletized
rubbers. The general principle behind the new processes
producing the above block rubbers is essentially the same.
All these new processing methods offer a quick and easy
way for converting latex or coagulum into solid granular
form and for efficient cleaning, easy drying, compacting
and better presentation of natural rubbér to the consumers.

The Heveacrumb process was developed by the RRIM.

In this process the raw coagulum is successively crumbled

12Malaysia, Department of Statistics, Monthl
Statistical Bulletin (Kuala Lumpur, Malaysia, July,
I570), p. 60.

13New Process Rubbers refer to the block natural
rubbers produced by the new processing methods.
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by a mechano-chemical granulation process, vigorously
washed, rapidly dried by hot air, and compressed into
polythene-wrapped bales of standard sizes. Comminuted
rubber is produced by feeding the coagulum to a rotating
knife set against a stationary one causing the coagulum
to be cut into small pieces while pelletized rubber is
produced by extruding the coagulum through the pelletizer
and chopping the threads of rubber into granules with a
rotating blade.14

The introduction of the new process rubbers has
been favorably received by the natural rubber consumers.
The conventional grades, unlike the synthetic rubber, have
to undergo a series of pre-treatments before use in the
consuming factories thus involving extra processing opera-
tions and costs. The advantage of the new process rubbers
is that, no pre-treatments before use are required thus

cutting down costs to the consumers.15

Summarx

Malaysia is the world's largest producer of
natural rubber. The rubber industry comprising of

estates and smallholdings plays an important role in the

14For a technical discussion of the new processing
methods, see Plantersl Bulletin, No. 86, Rubber Research
Institute of Malaya, Kuala Lumpur, Malaysia (September,
1966), pp. 106-30.

lsA technical discussion of the pre-treatments is
given in B. C. Sekhar, "Malaysian Natural Rubber--New
Presentation Methods," Rubber Research Institute of Malaya,
Kuala Lumpur, Malaysia (1967), pp. 3-10.
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Malaysian economy. Apart from being the largest single
crop by acreage, rubber provides the largest source of
employment and rubber exports represent the largest
source of Malaysian foreign exchange earnings. Rubber

has also been a major contributor to federal revenue,

but over the last few years, its contribution has declined
due to the decline in natural rubber prices and the
graduated export duty on the commodity.

Recently, certain major technological developments
have been introduced in the Malaysian rubber industry,
including the introduction of the yield-stimulant ethrel,
the Standard Malaysian Rubber (SMR) Scheme and the new
processing methods. The introduction of the yield-
stimulant ethrel has the potential of substantially in-
creasing the current yields of rubber trees. The SMR
Scheme enables Malaysian natural rubber to be graded on
technical specifications in contrast to the conventional
method where grading was based on visual appearance of the
rubber. With the development of the new processing
methods, natural rubber can now be produced in block form

which can be easily handled in the consuming factories.



CHAPTER II

THE PROBLEM AND OBJECTIVES OF THE STUDY

Introduction

The Malaysian rubber industry has been subject to
several major technological changes as a result of re-
search carried out by the Rubber Research Institute of
Malaya (RRIM) and the private estates. As was indicated
in the preceding chapter, the more recent technological
changes in the industry are the introduction of the
yield-stimulant ethrel; the Standard Malaysian Rubber
(SMR) Scheme, and the new processing methods for the pro-

duction of the new process rubbers.

The Problem
The greater part of the smallholders' rubber is
of inferior quality due to inadequate care taken in latex
collection, processing, drying and storage. Apart from
yielding lower prices, production of inferior quality
rubber reduces natural rubbers' competitiveness against

synthetic rubber.

14
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The methods of grading smallholders' rubber are
unsatisfactory. The absence of a uniform standard based
on technical specifications for grading has led to the
subjective method of grading based on thickness, size,
shades of color, presence of bubbles and mold growth.
Estimation of moisture content is also arbitrary and is
based on length of drying time and thickness of the sheets.
It is common among buyers to record the weight of the
rubber sheets to the nearest one-half pound downwards as
the weight on which payment is to be made.1 Thus, if a
succession of small quantities are purchased, the buyer
would receive an unusually large profit.

Smallholders' rubber is marketed through a chain
of agencies consisting of the local dealers, middle
dealers, remillers and exporters. Each agency in the
marketing chain makes certain charges to cover the cost of
its services and to make a profit. About 70 per cent of
the smallholders' latex is sold to first level buyers (the
local dealers) as unsmoked sheet (USS) and the remaining
30 per cent is sold as ribbed smoked sheet (RSS). A
recent study on the marketing margins (or the difference
between the f.o.b. price and the smallholders' price)

indicated that the average marketing margin was

lH. G. Biggs, "Report on the Marketing of Agri-
cultural and Other Rural Produce in Malaysia" (London:
Department of Technical Cooperation, 1964), p. 24.
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2.8 cents/lb for RSS and 9.1 cents/lb for the USS.2 In

the case of rubber sold as scrap, the marketing margin
was about 13 cents/lb.3 The prices received by small-
holders could be increased through a reduction in the
marketing margin if this chain of marketing agencies
could be reduced.

Natural rubber faces strong competition from
synthetic rubber and is losing out to synthetics in the
world elastomer market. For example, in 1950, 78 per cent
of the world elastomer supply came from natural rubber as
compared to 37 per cent in 1970. Hence, in order for
natural rubber to compete with synthetic rubber, it is
imperative that the smallholders adopt the new technologies
in production, processing and marketing to drive down the
cost of production, processing and marketing. With the
development of the new process rubbers, the conventional
form of rubber (sheet rubber) is likely to phase out of
the international rubber market. However, the small-
holders cannot be expected to adopt the new technologies

in processing and marketing individually as the new forms

28. C. Lim, "A Study of the Marketing of Small-
holders' Rubber at the First Trade Level in Selangor,"
Economics and Planning Division Report, No. 4, Rubber
Research Institute of Malaya, Kuala Lumpur, Malaysia
(September, 1968), Table 24, p. 39.

3S. T. Cheam, "A Study of the Marketing of Small-
holders' Lower Grade Rubber," Economics and Planning Divi-
sion Report, No. 8, Rubber Research Institute of Malaya,
Kuala Lumpur, Malaysia (July, 1971), Table 26, p. 50.



17

of rubber are processed and marketed along lines too
specialized for them to perform competently on an indi-
vidual basis. On the other hand, the estate sector has
little or no difficulty in adopting the new technologies
as this sector is better organized and more productive

in both production and marketing operations. 1In fact,
production of the new process rubbers is presently mainly
confined to estates and remillers.

The reorganization of the traditional smallholder
processing and marketing system, insofar as it involves a
reduction in the chain of agencies in marketing channel,
is likely to result in an increase in smallholders' in-
come. This increase in income could result from the
reduction in the marketing margin and the subsequent in-
crease in the prices received by smallholders for their
product.

The introduction of the yield-stimulant ethrel has
the potential of substantially increasing the Malaysian
rubber output. Given the inelastic demand for natural
rubber and the strong competition from synthetic rubber,
the increase in output is likely to have a depressing
effect on the already declining natural rubber prices.
The effect of the decline in prices on smallholders' in-
come is dependent on the relative increase in yields and

the decline in prices.
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In the face of the declining natural rubber
prices, the adoption of the yield-stimulant by the small-
holders could provide a means of maintaining or even
possibly increasing their income through output increases
despite the more rapid decline in prices which is likely

to result from the adoption.

Objectives

The objectives of this study are to:
1. Analyze the potential impact of the yield-
stimulant ethrel on the Malaysian and world

natural rubber output over the period 1975-80.

2. Assess the effect of the potential increase in
output on the world and Malaysian natural rubber

prices for the period 1975-80.

3. Analyze the traditional and reorganized process-

ing and marketing system for smallholder rubber.

4, Compare estimates of Malaysian smallholders'
income for 1975-80 under the following alterna-
tives:

(a) Without yield stimulation and with the
traditional processing and marketing system
(Alternative I)

(b) With yield stimulation and traditional pro-

cessing and marketing system (Alternative II)
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(c) Without yield stimulation and with reorganized
processing and marketing system (Alternative
III)

(d) with yield stimulation and reorganized pro-

cessing and marketing system (Alternative IV)

5. Assess the implications of yield stimulation and
reorganization of the smallholder processing and
marketing system for:

(a) The competitive position of the natural rubber
industry

(b) Malaysian foreign exchange earnings from
rubber

(c) Rubber export tax revenue

(d) Supply elasticity and price fluctuations

6. Assess the implications of the study for govern-

ment smallholder rubber policy.

Sources of Data

Data for this study are mainly from secondary
sources because a wealth of data is available over a wide
range of the various aspects of the Malaysian natural
rubber industry. The data were obtained through the
publications of the various institutions connected with
the rubber industry, namely, the Rubber Research Insti-

tute of Malaya (RRIM), the Rubber Replanting Board (RRB),
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the Malaysian Rubber Fund Board (MRFB), and the Malaysian
Rubber Development Corporation (MRDC) and Malaysian De-
partment of Statistics.

Supporting information was obtained mainly through
interviews with officials of the Economics and Planning
Division and the Smallholders' Advisory Service Division
of the RRIM and through recent sgudies conducted by these
divisions. Interviews with officials of the MRDC and
with managers of the corporations' central processing
factories also provided valuable information.

A survey of 178 smallholders was undertaken in
October 1971 in order to ascertain the views of small-
holders on the potential adoption of the new production,
processing and marketing technologies; to identify the
factors associated with their willingness to participate
in the reorganization of the processing and marketing
system of their product, and to gain some insight into
the problems likely to be associated with the above
reorganization.

The smallholder survey was conducted in two areas
in the state of Selangor. 1In the first area, the small-
holders were then selling their rubber to a central
processing factory established by the MRDC. In the
second area, the MRDC has proposed to set up a central

processing factory. Eighty-seven smallholders from three
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villages constituted the sub-sample in the first area
while ninety-one smallholders from four villages consti-
tuted the sub-sample in the second area.

The questionnaires for the survey in both areas
were prepared with the cooperation of the officials of
the Smallholders Advisory Service and the Economics and
Planning Divisions of the Rubber Research Institute.

The questions were pre-tested by the author and a
colleague from the Faculty of Agriculture at the Univer-
sity of Malaya. The questionnaires were subsequently
revised before the actual survey was conducted.

The final year students of the Institute of Agri-
culture in Serdang conducted the survey over a two-week
period. Three briefings were given to the enumerators to
explain the objectives of the survey and the procedures
to be followed.

An attempt was made to collect data on the prices
paid by the dealers for smallholders' ribbed smoked sheet
(RSS) , unsmoked sheet (USS) and scrap by interviewing
the dealers in both areas with the help of the Assistant
Rubber Instructors in the areas.4 However, this attempt

proved more difficult than had been anticipated as

Assistant Rubber Instructors are the extension
officers in the Smallholders Advisory Service Division of
the Rubber Research Institute. They form the grass-root
contact between the Institute and the smallholders and
are generally familiar with the rubber dealers in their
respective areas.
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almost all the dealers interviewed were reluctant to
divulge the required information, let alone to give access

to records of their transactions.

Previous Research

Economic research on the smallholder sector has
been mainly confined to the processing and marketing
aspects of the smallholder rubber. These studies in gen-
eral concluded that the existing patterns of processing,
grading and marketing of smallholder rubber are far from
desirable. Biggs, in his study of the marketing of agri-
cultural produce in Malaysia observed that "it is in the
fields of processing and primary marketing of the latex
of scattered smallholders that the least satisfactory

features of the existing marketing set-up are to be found."5

Similarly, Lim,6 Voon7 and Cheam8 in their studies of the
various aspects of the smallholder processing and market-
ing system expressed dissatisfaction with the system

mainly with respect to grading, marketing margins and

moisture content determination. The studies concluded

5Biggs, op. cit.
6. . .
Lim, op. cit.

7P. K. Voon, "Chinese Rubber Smallholding Industry
in Selangor" (unpublished M.S. thesis, University of
Malaya, April, 1967).

8Cheam, op. cit.
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that there is a need for the reorganization of existing
smallholder processing and marketing system.

Another study on the marketing of smallholder
rubber was made by Agoes Salim.9 Salim analyzed the
structure of sixty-eight district markets by considering
the number of dealers in each district and the size of
their respective businesses. Salim also attempted a
measure of market imperfections by the degree of rigidity
in prices paid by the dealers in the districts. This was
achieved by examining the relationship between the prices
paid by dealers and the f.o.b. prices (f.o.b. Singapore).
This study found that the number of dealers in a district
was for the most part relatively small and the concentra-
tion of business in each district was relatively low
indicating substantial competition among the dealers. The
study also found that, using average monthly prices, the
prices in the districts are not rigid or sticky, that is,
prices in the districts and the f.o.b. prices are very
highly correlated with the coefficient of determination
(R2) ranging from 0.9873 to 0.9948. Using daily prices
however, it was found that the correlation between the
district prices and the f.o.b. was less with the R2 rang-
ing from 0.9772 to 0.9916. Salim noted that his study

has labored under fairly severe data limitations and

9Agoes Salim, "The Market for Small Farm Rubber
in Malaya" (unpublished Ph.D. dissertation, Department
of Agricultural Economics, University of Wisconsin, 1967).
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cautioned against any sweeping conclusions being made
from his study.
A study of the short-run supply response of

Malaysian rubber was made by Wharton.10

The study indi-
cated that the supply response of Malaysian rubber was low.
Wharton found that the response was lower for estates than
for smallholdings. The estimated price elasticities of
supply of estates ranged from +0.03 to +0.12 and were not
significantly different from zero. For the smallholders,
the elasticity estimates ranged from +0.20 to +0.37 and all
the coefficients significantly different from zero.

The classic work on the economics of the Malaysian

11 In his study,

rubber industry is by Bauer in 1948.
Bauer noted that before World War II the assistance given
to smallholders by the Rubber Research Institute in terms
of research and technical advice was of a minor order
compared to the assistance provided to the estates though
about one-half of the Institute's revenue came from the
smallholder sector. The reason for the heavy emphasis on

estates in providing assistance was that the estates were

mostly European-owned and the officials of the Institute

lOC. R. Wharton, Jr., "Malayan Rubber Supply Condi-
tions," Reprint No. 3 (New York: Agricultural Develop-
ment Council, 1964).

11P. T. Bauer, The Rubber Industry: A Study in
Competition and Monopoly (Cambridge, Mass.: Harvard
Oniversity Press, Iggﬁi.
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itself were then mostly Europeans. Institute officers
were also not familiar with the conditions and problems
on smallholdings. Bauer also noted that new plantings by
smallholders were discouraged through the imposition of
various restrictions which were applicable to the small-
holdings but not to the estates. These factors have been
mainly responsible for the smallholdings lagging behind
the estates in production, processing and marketing.

There is a dearth of literature on the analysis
and projections of natural rubber prices. Two reasons
account for this dearth of literature. First, analysis of
future natural rubber prices is beset with complexities
arising from the problems involved in predicting the be-
havior of the multiplicity of variables that determine the
world price of rubber. Second, though studies on rubber
prices have been made by international agencies and insti-
tutions connected with the rubber industry, results of
these studies are generally not available for fear of
being published.

An attempt was made by Crosson to forecast natural
rubber prices based on qualitative analysis of several
factors which are likely to influence the prices.12

Crosson predicted that the Malaysian price of natural

12Pierre R. Crosson, Economic Growth in Malaysia:
Projections of Gross National Product and of Production,
§bnsumggion, and get‘fmports of Agricultural Commodities,
Planning Methods Series, No. 2 (Jerusalem: National Plan-
ning Association, Center for Development Planning, 1966).
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rubber will decline in even steps from 70 cents/lb
(Malaysian cents) in 1965 to 55 cents/lb in 1975.

More recent attempts to project natural rubber
prices have been made by Behrman,13 Dayal14 and Hague.15
Behrman constructed an econometric model of the world
rubber market and utilized the model in simulations over
a decade of the sample period (1955-1964) and over a
sixteen-year forecast period (1965-1980) in order to pro-
ject natural rubber demand, supply, and prices. Similarly,
Dayal constructed an econometric model of the world
rubber market. The model was designed to produce inte-
grated projections of supply, demand, and prices of natural
rubber for individual years up to 1980. The model was
first used to attempt separate analysis of supply, demand
and prices. These separate analysis were then put together
into a single framework to generate an integrated picture
of the three segments of the rubber market. Hague pro-
jected natural rubber prices for the period 1975-85. His

projection is based on the trend in the cost of synthetic

13Jere R. Behrman, "An Econometric Study of the
World Rubber Market: 1950-1980," Discussion Paper No. 85,
Department of Economics, University of Pennsylvania,
July, 1968.

14R. Dayal, "Econometric Model of the World Rubber
Market," Commodities Division, UNCTAD, Geneva, May, 1970.
(Mimeographed draft.)

1SIrfan, Ul, Haque, "Efficiency in Resource
Allocation: The Case of Natural Rubber," Economics
Department, IBRD, July, 1971.
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rubber and assumes that the future synthetic rubber
production cost will serve as a ceiling for natural

rubber prices.



CHAPTER III

MALAYSIAN AND WORLD NATURAL RUBBER SUPPLY
PROJECTIONS WITH YIELD
STIMULATION: 1975-80

Interrelationships Between Variables in the
World Natural Rubber Market

The world natural rubber market is influenced by a
multitude of variables which interact to determine the sup-
ply, demand, and prices of this commodity. In view of the
close substitutability between natural and synthetic
rubber, the world market for natural rubber cannot be
studied in isolation but has to be studied in the context
of the simultaneous analysis of the synthetic rubber
market, particularly, an analysis of the nature and signi-
ficance of the competition between the two elastomers.

In order to facilitate an understanding of the
linkages between the various segments within the Malaysian
natural rubber industry; between the Malaysian and world
natural rubber industry, and finally the linkages between
the natural and synthetic rubber industries, an economic

model of the world rubber market (natural and synthetic) is

28
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developed and presented in Figure 3.1. The model has been
presented in the form of a flow diagram so that the various
linkages in the industry can be made apparent. A detailed
discussion of the model and equations specifying the re-
lationships between the variables will be presented when
each segment of the rubber market is analyzed--in this and
the ensuing chapters. However, due to the paucity of data
and the time constraint for this study, it is not possible
to include all the variables in the model and quantify all
the relationships between the variables in this study. 1In
cases where quantification of the relationships between
certain variables is not possible, a qualitative analysis
of their impacts on the parameters of interest is attempted.

The inability to quantify all the relationships
between the variables in the model does not discredit the
usefulness of the model itself. It provides a framework
for policy makers to trace the consequences of alternative
policies to be pursued on rubber, particularly on the major
segments of the rubber market such as costs, supply, demand
and prices. The model can also be useful for future Malay-
sian and other researchers on the rubber industry as it
provides a framework to absorb new and more complete data
on the various aspects of the industry as they become
available. The model will be used in my study as a frame-
work to analyze the impacts of the new technologies in

Malaysian natural rubber production, processing, and
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marketing on the different segments of world rubber market

and on the income of Malaysian natural rubber producers.

Malaysian Natural Rubber Supply

Price Elasticity of Natural
Rubber Supply

Most studies of the supply response of natural

rubber have indicated that the supply of natural rubber is
price inelastic. Wharton found that the price elasticity
of supply of estates does not differ significantly from
zero while price elasticity of supply of smallholders
varies between 0.20 and +O.37.1 Dayal, in his study of the
supply function of natural rubber found that the addition
of a price variable has almost no effect on the supply.
His analysis also shows that there is practically no in-
fluence of prices on the yield and acreage of replantings
and new plantings in any of the major natural rubber pro-
ducing countries.2

The price inelasticity of natural rubber supply can
perhaps be attributed to the perennial nature of the crop
itself. At any given time, there is a fixed rubber produc-

tive capacity dependent on the stock of mature trees and

lC. R. Wharton, Jr., "Malaysian Rubber Supply

Conditions," Reprint No. 3 (New York: Agricultural
Development Council, 1964), p. 146.

2R. Dayal, "Econometric Model of the World Rubber
Market," Commodities Division, UNCTAD, Geneva, May, 1970.
(Mimeographed draft.)
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the yield levels of the planted material. Since rubber has
a long gestation period (6-8 years), there is a lapse of
several years before the producers can increase the stock
of his mature trees.

In the short run (when the stock of mature trees
is fixed), producers may respond to higher prices within
certain limits by increasing the frequency of tapping and
size of tapping cuts and changing the area or number of
trees being tapped. However, the above response has been
very limited and upward price movements, even for sus-
tained periods, have not resulted in large increases in
production. Wharton indicates that, as far as smallholders
are concerned, the low response to upward price movements
can be attributed to the fact that the smallholders are
operating at "normal" capacity levels, that is, at high
frequency and intensity of tapping and the acreage tapped
is close,or equal, to the mature acreage.3 The extreme
price inelasticity of estate supply can be attributed to
the rather fixed tapping schedule followed by the estates.

In the case of a price decline, producers may
respond in the short-run by decreasing the frequency and
intensity and the number of trees tapped. However, this
response is also limited. The estates can be expected to
continue tapping so long as their variable costs of opera-

tion can be covered with the prevailing rubber prices.

3Wharton, op. cit., p. 147.
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In the case of smallholders, a drop in prices means a drop
in family income especially for those smallholdings where
the source of labor is the family labor. Producers with
alternative crops or employment opportunities may reduce
production and supplement their income from these sources.
However, given the limited employment opportunities, the
majority of producers would probably continue their regular
tapping schedule or may even increase the frequency and
intensity of tapping in order to maintain their family
income.

In the long run, the estates and smallholdings
could respond to price changes through an increase or de-
crease in replanting and new plantings if producers expect
the prices to increase or decrease accordingly. Thus, the
long run supply elasticity is likely to be much larger than
the short-run elasticity. Furthermore, the long run
elasticity is probably larger for estates than for small-
holdings as is evident from the decrease in replanting and
new planting on Malaysian estates and the decrease in
estates acreage in response to the declining natural

rubber prices.4

4The Malaysian estate acreage declined from about

2 million acres in 1955 to 1.6 million acres in 1970.
During the same period natural rubber prices declined from
114 cents/lb (Malaysian cents) to 56.4 cents/lb.
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Natural Rubber Supply Function

Before proceeding with supply projection, a model
of the Malaysian natural rubber supply is presented and
discussed to provide an insight into the various factors
affecting the supply of this commodity. This model is an
elaboration of the supply segment of the model of the
rubber industry presented in Figure 3.1. The Malaysian
rubber supply model is, however, equally applicable in
analysis of supplies for other natural rubber producing
countries.

The supply function of natural rubber can be
represented by the following equation:

1. SNRt = f (PNRt, Mt, YLDt, Ut)

where SNR

supply of natural rubber
PNR = price of natural rubber
M = mature acreage

YLD = yield per unit area

U = random error

t = time period, year

The yield per unit area is a function of several

variables and can be summarized by the equation:

2, YLDt = g (Act, Cct, Ast, T, Ut)
where Ac = age composition of the mature acreage
Cc = clonal composition of the mature acreage
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As = acreage stimulated
T = a time trend

U - random error

A time trend has been included in the second
equation as a proxy for other factors which are likely to
influence the yield trend (e.g., fertilizers and changes in
tapping system, etc.). The inclusion of Ac as an inde-
pendent variable reflects the fact that the yield of
rubber trees varies with age. The yield generally in-
creases following the gestation period of the trees,
reaches a peak about eighth to tenth year of tapping and
then declines. The clonal composition of the mature trees
also affects the average yield as yields vary with the
types of clones planted. Another factor which could
significantly affect the yield of the trees is the acreage
of mature trees under yield stimulation (As). Reference
to the effect of the yield-stimulant ethrel on the yields
of different clones have been made in the preceding chapter.

The average yield of Malaysian rubber has been
increasing steadily since 1955 as a result of replantings
and new plantings. Replantings and new plantings affect
the yields through their effects on the clonal composition
of the acreage resulting in higher proportions of acreage
being under high-yielding clones. Due to the gestation

period of the rubber trees, there is a lag of six to eight
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years before the replanted and new planted trees affect the
clonal composition of the mature acreage, thus the yield
and output.

In view of the inelasticity of natural rubber
supply and the rationale for this inelasticity, most studies
on supply projections of this commodity have excluded price
as one of the variables affecting supply thereby assuming
a perfectly inelastic supply response to price. 1In this
study, the same assumption is made when projections for
Malaysian and world natural rubber output are attempted.

Output Projection of the Rubber
Research Institute of Malaya

The Rubber Research Institute of Malaya (RRIM)
makes periodic projections of Malaysian rubber output. The
most recent projection made in 1970 covers a period of ten
years (1971-80).5 The RRIM projection used essentially the
same variables that were specified in the supply model
presented earlier and assumed that prices have no effect
on the supply. The projection, however, did not incorporate
the potential use of ethrel and its effect on future output.
In my attempt to project the Malaysian rubber output with
the use of ethrel, the RRIM projection will be used as the

benchmark or control. Thus, my projection essentially

sP. 0. Thomas, "Malaysian Natural Rubber in the
Seventies: A Forecast of Production Trends," Rubber Re-
search Institute of Malaya, Kuala Lumpur, Malaysia (July,
1970).
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entails a revision of the RRIM projection by incorporating
the potential use of ethrel and its effect on the latter
projection. A brief summary of the methodology used in the
RRIM projection is presented to help understand how the
various statistics presented later in the chapter are
arrived at. The RRIM projection for the Malaysian rubber
output is based on separate projections for estates and

smallholdings.

Estates

For the estates, all planted rubber are classified
into three categories: unselected seedlings, pre-war
high-yielding clones, and post-war high-yielding clones.
Acreages of each of these categories are estimated for each
year. For purposes of production forecast, it is necessary
to estimate the mature acreages of each category as imma-
ture acreages have no effect on production and have to be
subtracted from total acreage. Mature acreages are esti-
mated by calculating the acreage coming into maturity
annually and this is obtained by subtracting the immature
acreage for a given year from the sum of the acreage planted
in the same year and the immature acreage of the previous
year. The immature acreage for any given year is a summa-
tion of the acreage new planted or replanted during the
previous six years (which is the average gestation period

for rubber trees). With the mature acreages of each
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category for a given year estimated, yield estimates are
then calculated in order to arrive at the production
estimates.

For the unselected seedlings and pre-war high-
yielding clones, the assumption made in the RRIM projection
is that these two categories will have a declining yield
trend as these categories mainly consist of old trees.
However, in estimating the yield for the post-war high-
yielding clones, this category is grouped into three
classes as there are substantial differences in yield per-
formance of different clones in this category. Yield
curve for each of these classes based on the latest data
collected through the Commercial Registration of Estates
by RRIM is then derived. Given the yield curve and the
acreage planted to different clones for each class, a
weighted average yield for the post-war high-yielding

category is derived.

Smallholdings

Projecting future production on smallholdings is
beset with some difficulties due to the lack of reliable
and comprehensive statistics on this sector. Thus, the
projection made had to be based on the best possible
approximations, from data available, on acreage and yield.

Total planted acreage is initially derived from

the Rubber Statistics Handbook of the Department of
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Statistics and revised in accordance with the data collected
by the Smallholders' Advisory Service Division of the RRIM
and the aerial survey conducted by the Ministry of Agri-
culture. Using this acreage estimate as the basis, mature
acreages are computed by taking into consideration the

past and future rates of new planting and replanting.

The yield on smallholdings has been increasing
during 1960-69 due mainly to the higher proportion of high-
yielding trees coming into maturity annually. The yield
per acre is estimated by a multiple regression of average
yield per acre on cumulative acreage maturing annually and
a time trend. The last variable is used to include other
factors contributing to the steady increase in yield. The
results of the forecast made for both estates and small-
holdings up to 1980 are summarized in Table 3.1. With the
brief discussion on the methodology used in the RRIM pro-
jection of the Malaysian natural rubber output, an analysis
of the potential impact of ethrel on the output is now
attempted. The analysis is carried out separately for
estates and smallholdings.

Projections of the Impact of Yield Stimulation

With Ethrel on Malaysian Natural
Rubber Output: 1975-80

Assumptions Regarding the
Use of Ethrel

In projecting the Malaysian natural rubber output

with the use of the yield-stimulant ethrel, certain
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Table 3.1.--Recent and Projected Malaysian Rubber Acreage ('000 Acres) and Production ('000
Long Tons), 1955-80.

Year Acreage Production Total Total Inctz::zlin
Estates Smallholdings Estates Smallholdings Acreage Production T;:iuzzi:?
1955 2015 1783 352 285 3798 637 8.9
1956 2008 1816 351 255 3824 606 4.9
1957 2011 1843 368 250 3854 618 2.0
19:8 1981 1915 389 249 3896 638 3.2
1959 1942 2008 407 263 3950 670 5.0
1960 1935 2099 413 272 4034 685 2.2
1961 1937 2202 428 278 4139 706 3.1
1262 1927 2322 438 277 4249 715 1.3
1963 1919 2415 458 295 4334 753 5.3
1964 1893 2487 477 314 4380 791 5.1
1765 1859 2525 491 348 4384 839 6.1
196¢€ 1813 2571 514 386 4384 900 7.3
1967 1746 2604 526 397 4350 923 2.5
1968 1676 2615 563 472 4291 1035 12.1
1969 1623 2625 603 587 4248 1190 15.0
1370 1575 2677 638 635 4252 1273 7.0
1971 1532 2729 672 717 4261 1389 9.1
1972 1492 2781 701 786 4273 1487 7.1
1973 1452 2833 724 846 4285 1570 5.6
1974 1437 2885 740 894 4322 1634 4.1
1975 1437 2937 751 934 4374 1685 3.1
1976 1437 2989 764 977 4426 1741 3.3
1977 1437 3041 775 1030 4478 1805 3.7
1978 1437 3093 785 1095 4530 1880 4.2
1979 1437 3145 791 1162 4582 1953 3.9
1980 1437 3197 800 1231 4634 2031 4.0

Source: P. O. Thomas, "Malaysian Natural Rubber in the Seventies: A Forecast of Production
Trends,” Rubber Research Institute of Malaya, Kuala Lumpur, Malaysia (1970),
Tables 1, 4, and 5.
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assumptions regarding the use of the stimulant are made.

These assumptions, listed below, hold for both estates and

smallholdings.

1‘

The use of ethrel has no deleterious short- or
long-term effects on the trees and on the technical

gualities of the rubber produced.

Ethrel is applied to trees seventeen years old and

above; that is, ethrel is applied on renewed bark.

Tapping system used is alternate daily and half-

spiral length.

Ethrel strength used is 6.7 per cent active ingre-
dient in palm-oil and applied every two months to

the lightly scraped bark below the tapping cut.

The stimulated trees are adequately fertilized in

accordance with the amount recommended by the RRIM.

There are no differences in response to ethrel

based on age of trees.

The last assumption is based on the fact that

experiments have shown that there are marked differences

in response to ethrel between younger trees tapped on

virgin bark and the trees tapped on renewed bark, with the

response being greater with the latter. However, no
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marked differences in response are observed between trees
of different age when they are tapped on renewed bark.6
The first assumption is the most crucial to the
whole analysis. The results of field trials with ethrel
over the last three years or so have thus far supported
this assumption.7 Assumptions two to five are in accord-

ance with the RRIM current recommendations regarding

ethrel stimulation.

Estimation Procedure

Though the estimation for estates and smallholdings
are done separately, the procedure used is essentially the
same for both sectors. Listed below are the steps in-
volved in the procedure for both estates and smallholdings.

1. Estimate the acreage expected to be stimulated

annually for the period 1975-1980.

2. Calculate the weighted average response to stimu-
lation based on the responses of the different

clones and the acreage planted with each clone.

®p. D. Abraham, "Field Trials with Ethrel,"

Planters' Bulletin, No. III, Rubber Research Institute of
MaTaya, Ruala Lumpur, Malaysia (November, 1970).

7
P. D. Abraham, T. C. P'ng, and E. K. Ng, "RRIM

Ethrel Trials: Progress Report," Preprint No. 1, Rubber
Research Institute of Malaya Planters' Conference, Kuala
Lumpur, Malaysia (July, 1971).
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3. Calculate the expected incremental output resulting
from stimulation and project the total Malaysian
output for 1975-1980.

Estimating the Estate Acreage
to be Stimulated: 1975-1980

The basis for this estimate is the total estate
acreage for 1975-1980. Since it Has been assumed that
only trees seventeen years old and above will be stimu-
lated, it is necessary that the acreage under seventeen
years old be deducted from the total annual acreage. This
is achieved by deducting from the total acreage each year
the acreage new planted and replanted since the last
seventeen years. For example, the acreage seventeen years
and above in 1975 will be the total acreage for that year
less the total acreage new planted and replanted since
1958, and the acreage seventeen years old and above in
1976 is the total acreage for that year less the total
acreage new planted and replanted since 1959 and so on.
Table 3.2 shows the acreage new planted and replanted since
1958,and from this table, acreage of seventeen years and
above for each year from 1975-1980 is calculated. The
next step in the estimation of acreage to be stimulated is
to estimate the proportions of the acreage seventeen years
and above that is expected to go into stimulation.

Since ethrel stimulation is still in the experi-

mental stage, it is difficult to obtain data on the acreage
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Table 3.2.--Recent and Projected Rubber New Planting and
Replanting on Malaysian Estates: 1958-80.
('000 Acres)

Year Plgﬁzing Replanting Total Cu$gt:§ive
1958 14 65 79 79
1959 14 68 82 161
1960 22 75 97 258
1961 18 70 88 346
1962 10 63 73 419
1963 9 59 68 487
1964 6 59 65 552
1965 5 53 58 610
1966 3 50 53 663
1967 2 28 30 693
1968 1 13 14 707
1969 - 12 12 719
1970 - 12 12 731
1971 - 12 12 743
1972 - 10 10 753
1973 - 10 10 763
1974 - 10 10 773
1975 - 10 10 783
1976 - 10 10 793
1977 - 10 10 803
1978 - - - 803
1979 - - - 803
1980 - - - 803

Source: P. O. Thomas, "Malaysian Natural Rubber in the
Seventies: A Forecast of Production Trends,"
Rubber Research Institute of Malaya, Kuala Lumpur,
Malaysia (1970), Table 1.
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going into stimulation during the period under study.
Interviews were conducted with managers of several estates
in July, 1971 with the object of securing some information
on the present estate acreage under stimulation and the
proportions of acreage expected to be stimulated.8 The
interviews, however, failed to secure the required informa-
tion as the respondents were both unable and unwilling to
divulge the information at this stage.

In view of this difficulty, the alternative is to
make assumptions regarding the levels of adoption of the
yield-stimulant by the estates. For the purpose of pro-
jecting the output, two levels of adoption are assumed,
the low and high levels of adoption. For the low adoption
level, it is assumed that by 1975, 50 per cent of the
estate acreage of seventeen years old and above will be
stimulated and that there will be a 10 per cent increase
in the acreage stimulated annually so that by 1980, all
the estate acreage of seventeen years and above will be
stimulated. 1In the case of the high level of adoption, the
assumption is that 60 per cent of the estate acreage of
seventeen years and above will be stimulated by 1975, and
that there will be a 10 per cent increase in the acreage
stimulated annually. With the "high level adoption"

assumption, all the estate acreage of seventeen years old

8The interviews were conducted during the Rubber
Research Institute of Malaya Planters' Conference held in
Kuala Lumpur, Malaysia, in July, 1971.
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and above will be under stimulation by 1979. Both assump-
tions are based on the belief that in the initial stages,
the estates are more cautious in their ethrel application,
and that the acreage stimulated will increase as more is
known about the long-term effects of the stimulant. Based
on these assumptions, the estate acreages to be stimulated
during the 1975-80 period are estimated. These estimated

acreages are shown in Table 3.3.

Response to Stimulation

From the total estate acreage expected to be
stimulated, an estimate is made of the acreage under the
different types of clones. This estimate is based on the
results of the survey of estates conducted by the RRIM in
1967. For the purpose of computing the weighted average
response to stimulation, it is assumed that as of 1967,
the proportion of each clone in the total planted acreage
remains approximately the same throughout the projection
period.

The RRIM Survey indicates that there are some
forty different clones planted on estates. However, data
on the response to stimulation based on the RRIM field
trials are available for only nine clones (Table 3.4).
Thése nine clones cover about 43 per cent of the total
planted estate acreage. In computing the weighted average
response, it is then necessary to estimate the response of

other clones to stimulation and this estimate is arrived at
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Table 3.3.--Projected Malaysian Estate Rubber Acreage Seventeen Years
0ld and Above and Estimated Acreage to be Stimulated:

1975-80.2 ('000 Acres)
1 2 3 4 5
Projected Projected Projected Estlmat?d Acreage to
. be Stimulated
Total Acreage Acreage
Year
Planted Under 17 Years (As t Absolut
Acreage 17 Years and Above per cen solute
of 4) Acreage
Low® High® Low High
1975 1437 783 654 50 60 327 392
1976 1437 714 723 60 70 434 506
1977 1437 642 795 70 80 557 636
1978 1437 545 892 80 90 714 803
1979 1437 457 980 90 100 882 980
1980 1437 384 1053 100 100 1053 1053

aCalculated from data in Tables 3.1 and 3.2.

bUndez' the "low" assumption, 50 per cent of the estate acreage
of 17 years old and above will be stimulated by 1975.
stimulated will increase annually by 10 per cent, so that by 1980
all the estate acreage of 17 years old and above will be stimulated.

The acreage

CUnder the "high" assumption, 60 per cent of the estate
acreage of 17 years old and above will be stimulated by 1975. The
acreage stimulated will increase annually by 10 per cent, so that
by 1979 all estate acreage of 17 years old and above will be

stimulated.
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by taking the simple average response of the nine clones
for which data on the response are available. Given the
clonal response to stimulation and the estimated acreage
planted with each clone, the weighted average response to
stimulation is computed, and this works out to be 770
pounds per acre (above control) or approximately 61 per
cent response. Table 3.5 gives a summary of the projec-
tions for the estate sector for the period 1975-1980.

Estimating the Smallholding
Acreage to be Stimulated

Smallholding acreage of seventeen years and above
is estimated by subtracting the acreage below seventeen
years from the total planted acreage. Data on the small-
holding acreage new planted and replanted since 1958
(Table 3.6) provide the basis for calculating the acreage
under seventeen years for the period 1975-1980.

The next step involves the projections of the
proportions of smallholding acreage (seventeen years old
and above) that is expected to be stimulated. As with
the estates, data on these proportions are hard to come
by. Discussions with officials of the Smallholders' Ad-
visory Service and the Economics and Planning Divisions
of the RRIM failed to yield the required information as
these officials were hesitant to make any estimate. This
hesitancy is due to the fact that ethrel stimulation is

still in its experimental stage and that the long-term
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Table 3.6.--Recent and Projected Rubber New Planting and
Replanting on Malaysian Smallholdings:
1958-80. ('000 Acres)

Year Plgﬁzing Replanting Total Cuggt:;ive
1958 31 57 88 88
1959 44 69 113 201
1960 66 69 135 336
1961 96 57 153 489
1962 109 69 178 667
1963 85 83 168 835
1964 61 79 140 975
1965 33 91 124 1099
1966 27 49 76 1175
1967 19 75 94 1269
1968 14 39 53 1322
1969 15 36 51 1373
1970 60 45 105 1478
1971 60 45 105 1583
1972 60 45 105 1688
1973 60 45 105 1793
1974 60 45 105 1898
1975 60 45 105 2003
1976 60 45 105 2108
1977 60 45 105 2213
1978 60 45 105 2318
1979 60 45 105 2423
1980 60 45 105 2528

Source: Thomas, op. cit., Table 4.
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effects of stimulation, and the receptivity of small-
holders toward this new technology are yet unknown.

In order to estimate the acreage going into stimu-
lation, several questions pertaining to the attitudes of
smallholders toward this new technology were included in
the smallholder survey conducted by the author in October,
1971 in the State of Selangor. Out of the 178 smallholders
interviewed, 79 (45%) responded that they will use ethrel
when their acreage is old enough to be stimulated. Forty-
four (24%) responded that they will not use the stimulant

and for 29 respondents (16%), the response given was "un-
certain.” Fifteen per cent of the respondents have not
heard of the new yield-stimulant. The main reasons given
by respondents who either will not use ethrel or express
uncertainty about the use are the fear that use of ethrel
might damage and/or kill the trees; the lack of knowledge
about methods of ethrel application, and the effect of
ethrel on output.

A summary of the response is given in Table 3.7.
Table 3.7.--Responses of a Sample of Smallholders in

Selangor to the Potential Use of Ethrel in
October, 1971.

Type of Response No. of Respondents Per cent
Not heard of ethrel 27 15
Will use ethrel 79 45
Will not use ethrel 43 24
Uncertain 29 16

Total 178 100
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Though the survey indicated that 45 per cent of
the smallholders interviewed will be using ethrel, it is
difficult to generalize from the results for the small-
holder sector as a whole. It is very likely that, for
the smallholder sector as a whole, the response to the
potential use of ethrel would be lower than that obtained
from the sample survey in Selangor for several reasons.
First, the Rubber Research Institute is situated in
Selangor and early experiments and field-trials with
ethrel have been mainly confined to this state. Second,
the sample of smallholders interviewed were from areas
close to the Institute (approximately 20-40 miles from
the Institute). These two factors are likely to cause an
upward bias in the responses obtained as the smallholders
in the survey areas are probably more informed about ethrel
and hence are more willing to adopt the stimulant as com-
pared to smallholders in other states in Malaysia.

Based on the response obtained from the survey,
and the reasons for the probable upward bias in the re-
sponse pertaining to the potential adoption of ethrel, it
can be expected that the potential rate of adoption by
the smallholder sector as a whole would be lower than the
45 per cent indicated in the survey. Thus,in estimating
the smallholding acreage to be stimulated during 1975-80,
the rate of adoption is assumed to be lower than that

indicated by the survey. Two levels of adoption of the
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stimulant (the low and high levels of adoption) by the
smallholder sector are assumed. With the "low" assump-
tion, it is assumed that by 1975, 30 per cent of the
smallholding acreage of seventeen years old and above
will be using ethrel,and that the acreage stimulated will
increase annually by 10 per cent, so that by 1980, 80

per cent of the acreage will be stimulated. Based on the
"high" assumption, 40 per cent of the smallholding acreage
will be stimulated with the acreage stimulated increasing
by 10 per cent annually, so that by 1980, 90 per cent of
the acreage will be stimulated. Based on these assump-
tions, the smallholding acreages to be stimulated for the
period 1975-80 are estimated (Table 3.8).

The levels of adoption of the stimulant have been
assumed to be higher for estates than for smallholdings.
The reason for this assumption is that it would require
more time for the approximately 300,000 scattered small-
holders to gain sufficient knowledge about ethrel, parti-
cularly knowledge pertaining to costs of the stimulant,
method of application, fertilizer requirements, and the
effect of the stimulant on the yield. On the other hand,
the estates are likely to have quicker access to the
necessary information about the stimulant as there are
only 2,100 estates, and furthermore, some of these
estates are currently conducting their own field-trials

with the stimulant.
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Table 3.8.--Projected Malaysian Smallholding Rubber Acreage Seventeen
Years and Above and Estimated Acreage to be Stimulated:
1975-80.2 ('000 Acres)

1 2 3 4 5

Estimated Acreage to
be Stimulated

Projected Projected Projected

Year Total Acreage Acreage (As per cent Absolute
Planted Under 17 Years of 4) Acreage
Acreage 17 Years and Above

Low® Highc Low High

1975 2937 2003 934 30 40 280 373

1976 2989 2020 969 40 50 388 485

1977 3041 2012 1029 50 60 515 618

1978 3093 1982 1111 60 70 667 778

1979 3145 1934 1211 70 80 848 9269

1980 3197 1861 1336 80 90 1069 1203

8Calculated from data in Tables 3.1 and 3.6.

bUnder the "low" assumption, 30 per cent of the smallholding
acreage of 17 years old and above will be stimulated by 1975. The
acreage stimulated will increase annually by 10 per cent, so that by
1980, 80 per cent of the smallholding acreage of 17 years old and
above will be stimulated.

“Under the "high" assumption, 40 per cent of the smallholding
acreage of 17 years old and above will be stimulated by 1975. The
acreage stimulated will increase by 10 per cent annually, so that
by 1980 90 per cent of the smallholding acreage of 17 years old and
above will be stimulated.
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Response to Stimulation

Data on the response of smallholding to ethrel
stimulation are not available at the time of writing this
thesis. The RRIM launched a large smallholding ethrel-
stimulation trial in 1970 involving some 8,000 smallhold-
ings and covering an area of 15,000 acres.9 Results of
these trials are currently not available.

To arrive at the response to stimulation on small-
holdings, the response on estates will be used as the
basis of comparison. The weighted average estate response
is reduced by 100 lbs. per acre to yield a response of 670
lbs. per acre on smallholdings. The reduction is made in
view of the generally lower standards of agricultural prac-
tice on smallholdings as compared to the estates. The
above derived estimate is consistent with the results of a
small scale trial (involving only fifty-four smallholdings)
carried out in 1970. The results show that on 80 per cent
of the holdings, the yield increased by about 70 per cent
in response to ethrel.10 Based on the estimated acreage
to be stimulated and the assumed response (lbs/acre) to

stimulation, the smallholding output with yield stimulation

9P. D. Abraham, "Ethrel Trials on Smallholdings:
Preliminary Results," Preprint No. 2, Rubber Research
Institute of Malaya Planters' Conference, Kuala Lumpur,
Malaysia, July, 1971, p. 14.

10yhi4., p. 11.
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is projected for the period 1975-80 (Table 3.9). A sum-
mary of the output projections for both estates and small-

holdings is shown in Table 3.10.

Impact of Yield Stimulation on World Natural
Rubber Output: 1975-80

The estimate of the impact of yield stimulation on
natural rubber output has thus far been confined to
Malaysia. However, we cannot overlook the possibility of
other natural rubber producing countries (mainly Indonesia,
Thailand, Ceylon) adopting yield stimulation if this new
technology is proven to have no long-term deleterious
effects on the trees and on the qualities of the rubber
produced. Based on the probable spread of this new pro-
duction technology, an attempt will be made to approximate
the impact of the technology on the world natural rubber
output. Since the Malaysian output with yield stimulation
has already been projected, the impact of the stimulant on
the world output then involves the estimation of its impact
on the other (rest of world) natural rubber producing
countries.

No objective estimate of the impact of yield stimu-
lation on output for other natural rubber producing coun-
tries can be made due to the paucity of the relevant data.
These data include the past and future rates of new plant-
ing and replanting, types of clones planted, clonal re-

sponse to stimulation and the proportions of acreage
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expected to go into stimulation for each country. 1In view
of these data limitations, only very rough approximations
are possible in projecting the impact of the yield-stimu-
lant in these countries.

The estimation will be based on the assumption that
the output of these countries, taken as a whole, will in-
crease by a certain percentage with the adoption of the
yield-stimulant. Two sets of assumptions are made, the
"low" assumption and the "high" assumption. These assump-
tions, listed below, show the percentage increase in out-
put (over the unstimulated output for each year) for the

period 1975-80.

Year 1975 1976 1977 1978 1979 1980
"Low" Assumption (%) 2 5 7 9 10 10
"High" Assumption (%) 5 10 15 18 20 20

The assumptions regarding the increase in output
in other rubber producing countries are substantially lower
than the projected increase in Malaysian output. The
reasons for these low assumptions are two-fold. Firstly,
there is likely to be a time lag involved in the spread and
adaptation of this technology from Malaysia to other
natural rubber producing countries. Secondly, the stand-
ards of agricultural practice in these countries are gen-
erally lower than those in Malaysia, and as such, it can be
reasonably assumed that the response to stimulation would

be lower.
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Both sets of assumptions show that there is a
decline in the marginal percentage increase in output from
1977, and for the period 1979 to 1980 the marginalbpercent—
age increase in output is zero. This aspect of the
assumptions is made in view of the fact that after a few
years of stimulation, the response will decline, as is
assumed here, due to the inadequaée fertilizers being
applied to the stimulated trees. The assumption of zero
marginal percentage increase in output for the period
1979-80 implies that any increase in the acreage stimu-
lated for this period is offset by the generally lower
responses obtained from areas stimulated in the previous
years. Based on these assumptions, estimates of the
impact of yield stimulation on the world natural‘rubber
output (excluding Malaysia) are attempted.

In making these estimates, the UNCTAD (United
Nations Conference on Trade and Development) projection
of the world natural rubber output (without yield stimu-
lation) is used as the benchmark.11 The UNCTAD projections
for Indonesia, Thailand, Ceylon, and the rest of world
category are shown in Table 3.11. The data for Malaysia
in the table are based on the RRIM projection. Table 3.12
shows the world output projections with and without yield

stimulation for the period 1975-80.

11Dayal, op. cit., p. 18.



62

Table 3.l11.--Projection of World Natural Rubber Output Without
Ethrel Stimulation: 1975-80. ('000 Long Tons)

1 2 3 4 5 6
Year Malaysia 1Indonesia Thailand Ceylon Rest of world® Total
1975 1685 809 342 195 709 3740
1976 1741 817 365 202 741 3866
1977 1805 825 388 210 774 4002
1978 1880 833 411 213 807 4144
1979 1953 842 435 226 839 4295
1980 2031 850 462 235 871 4449

Sources: R. Dayal, "Econometric Model of the World Rubber Market,
Commodities Division, UNCTAD (1970), Table 4, p. 18; and
P. O. Thomas, "Malaysian Natural Rubber in the Seventies:
A Forecast of Production Trends," Rubber Research Insti-
tute of Malaya, Kuala Lumpur, Malaysia (July, 1970),
Table 5, p. 8.

qproduction for East Malaysia (Sabah and Sarawak) is included
in the rest of world category.
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Summar

In this chapter,I have attempted to project the
Malaysian and world natural rubber output for the period
1975-80 based on the potential adoption of the yield-
stimulant ethrel by the natural rubber industry. Two
levels of projections (low and high projections) were made
for both Malaysian and world output based on the assumption
of low and high levels of adoption of ethrel by the natural
rubber industry. In estimating the impact of the yield-
stimulant on the Malaysian and world output, the projec-
tions of Malaysian and world output made by the RRIM and
UNCTAD respectively were used as the benchmark as these
projections did not include the potential use of the yield-
stimulant. Thus, the projections of the output with yield
stimulation essentially involves a revision of the RRIM
and UNCTAD projections by incorporating the potential use
of ethrel by the natural industry and estimating its
effect on the latter projections.

The analysis indicates that, with the use of the
yeild-stimulant, the Malaysian natural rubber output will
be approximately 196,000 to 246,500 long tons (or 11.6 to
14.6 per cent) higher in 1975 than without the use of the
stimulant,and by 1980,it will be approximately 682,000 to
722,000 long tons (or 33.6 to 35.5 per cent) higher
depending on the assumed levels of adoption (low or high)

of the stimulant by the natural rubber industry. The
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corresponding increases for the world natural rubber out-
put are 237,000 to 349,000 long tons (or 6.3 to 9.3 per
cent) in 1975,and 924,000 to 1,206,000 long tons (or 20.8
to 27.1 per cent) in 1980. The analysis in this chapter
thus indicates that the adoption of the yield-stimulant
ethrel by the natural rubber industry can be expected to

result in substantial increases in natural rubber output.



CHAPTER IV

NATURAL RUBBER PRICE PROJECTIONS WITH AND

WITHOUT YIELD STIMULATION: 1975-80

In this chapter, an attempt is made to analyze the
effect of the potential increase in output resulting from
yield stimulation on the world and Malaysian natural rub-
ber prices for the period 1975-80. However, for the pur-
pose of analyzing and projecting prices, it is essential
to analyze the factors affecting the demand for rubber with
the object of projecting the demand for this commodity.
The result of this demand analysis and the supply analysis
from the previous chapter will be utilized in the analysis
and projections of the world and Malaysian natural rubber
prices.

Any analysis of the demand for, and prices of,
natural rubber needs to include an analysis of the compe-
tition between natural and synthetic rubbers to illuminate
the nature and significance of this competition and its
effect on the demand and prices of natural rubber. 1In

view of the importance of this competition on the world

66
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elastomer market, my attempt to analyze natural rubber
demand and prices will be preceded by a brief discussion of
the competition between the two types of rubbers. This
discussion will also facilitate an understanding of the
relationship between the variables in the model presented

in Chapter III.

Competition Between Natural and Synthetic Rubber

Like many other agricultural raw materials, nat-
ural rubber faces competition from its substitute, in this
case the synthetic rubber. Synthetic rubber was estab-
lished during the Second World War during which a disrup-
tion of trade occurred between the principal natural
rubber producing countries of Southeast Asia and the con-
suming areas of Europe and North America. During and
following the war, natural rubber production could not
keep pace with the total demand for rubber resulting in a
rapid expansion of synthetic rubber capacity. As a re-
sult of the expansion, the rates of increase in production
and consumption of synthetic rubber have outpaced those of
natural rubber,and the latter's share in the total elas-
tomer consumption has been declining steadily though its
absolute amount is increasing. From the period 1956-69,
synthetic rubber production increased by 188 per cent
while consumption increased by 190 per cent. Natural
rubber production and consumption for the same period

increased by 30 per cent and 34 per cent respectively and
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the share of natural rubber in total elastomer consumption
dropped from 71 per cent in 1956 to 41 per cent in 1969.1

The natural-synthetic competition has occurred in
the form of both price and non-price basis with the latter

being on the basis of quality, marketing facilities, grad-

ing methods and supply conditions.

Competition Based on Quality

During the war and early post-war period, the syn-
thetic rubber produced was almost entirely the styrene
butadiene rubber (SBR) which is a general purpose synthetic
rubber employed mainly in the manufacture of tires. How-
ever, SBR can also be substituted for natural rubber in
many other uses and is currently still the most widely
consumed rubber. Concomitant with the expansion of the
synthetic rubber production capacity, large scale expendi-
tures on research and development were incurred by the
industry resulting in the development of new types of syn-
thetic rubbers. More importantly, successive developments
have added improvements in the technical qualities thus
making each new type of synthetic rubber produced a closer
substitute to natural rubber. The new types of synthetic
rubbers produced are the special purpose rubbers and the

stereo-regular rubbers.

lInternational Rubber Study Group, Rubber Statis-
tical Bulletin, London (October, 1971), Table 27, p. 28.
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The special purpose synthetic rubbers include
primarily polyiobutylene, polychloroprene, and co-
polymerized butadiene and acrylonitrile. These rubbers
have certain properties (such as heat, weather, and oil
resistance) which make them more suitable than natural
rubber and SBR for some special uses as in high voltage
power cables, oil hose and mine conveyor belts. The
stereo-regular rubbers include polybutadiene and poly-
isoprene and have only been available since 1959. These
rubbers have certain technical properties superior to
those of the SBR and the special purpose synthetic rub-
bers. Prior to the development of the stereo-reqular
rubbers, natural rubber was used in a large portion of the
total elastomer consumption because the irregular link-
ages in the polymer chains which characterize the SBR and
the special purpose rubbers limited their degree of sub-
stitutability with natural rubber which is characterized
by regular linkages. Since stereo-regular rubbers are
also characterized by regular linkages, their development
has posed the greatest threat to natural rubber as these
rubbers have bridged the gap between any technical super-
iority of natural rubber over its synthetic substitutes.
So far, this threat has remained more potential than real

because of the difficulties involved in duplicating the
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laboratory characteristics of these rubbers on a commer-

cial scale and the difficulties in processing.2

Price Competition

Since the new types of synthetic rubber have a
high degree of substitutability for natural rubber, the
ratio of prices of these two rubbers (especially the ratio
of natural rubber price to the price of its closest sub-
stitute) becomes an important factor in determining the
relative share of natural and synthetic rubbers in the
total elastomer consumption,as small changes in this ratio
will result in a shift in consumption to the cheaper
alternative.

Though synthetic rubber production costs are hard
to acquire, it can be reasonably assumed that technolog-
ical changes in the synthetic rubber industry are likely
to continue to reduce production costs and improve the
quality of the synthetic rubbers. Both these developments
will enhance the position of the synthetic rubber at the
expense of natural rubber unless corresponding develop-

ments occur in the natural rubber industry.

Projections of Total Elastomer Consumption

The preceding analysis of the nature of competi-

tion between natural and synthetic rubbers brings to light

2J. R. Behrman, "An Econometric Study of the
World Rubber Market," Department of Economics, University
of Pennsylvania, 1968, p. 23.
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the close substitutability between the two rubbers. 1In
view of this close substitutability, the factors affecting
the demand for natural rubber are likely to be identical to
those affecting the demand for synthetic and thus, the
market for the two rubbers can be considered as a single
market. It follows that in analyzing the factors affecting
the demand for rubber (natural or synthetic) and in pro-
jecting the demand, it is more meaningful to attempt a
simultaneous analysis of demand for both natural and syn-
thetic rubber, rather than attempting a separate analysis
for each elastomer. Once the demand for total elastomers
has been analyzed and projected, its allocation between
natural rubber and synthetic rubber will be mainly deter-
mined by the ratio of their prices and other non-price
factors. BAmong the non-price factors, Dayal found the
ratio of natural rubber consumption to total elastomer
consumption in the preceding year to be most important.
This factor signifies the fact that, other things being
equal, the current year's shares of natural rubber and
synthetic rubber in the total demand for elastomers would
be equal to their respective shares in the preceding year.3
Rubber is an important raw material in the manu-
facture of a variety of industrial products. Demand for

rubber is thus a derived demand, derived from the demand

3R. Dayal, "Econometric Model of the World Rubber
Market," Commodities Division, UNCTAD, Geneva, May,
1970, p. 7.
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for the industrial products. However, the most important
market for rubber is in the transportation equipment
industry where the manufacture of tires and tire products
account for approximately 60 per cent of the total elas-
tomer consumption. In view of the importance of rubber in
industrial production, particularly in the transportation
industry, its demand will be highly dependent on the
growth of the overall industrial production and on some
measure of the activity of the transportation sector. More
specifically, the demand for rubber can be represented by
the following:

C, = f(I

T

where,

proD, ITran, EnRr, Psg, W

Cp = Total elastomer consumption taken to repre-
sent the demand for the elastomer,

IPROD = Index of industrial production

I = Some measure of the activity of the trans-
TRAN .
portation sector

P = Price of natural rubber
P = Price of synthetic rubber

= random error

This model is an elaboration of the demand segment of the
flow diagram of the world rubber industry presented in
Figure 3.1.

The growth in industrial production and the growth

in the transportation sector are highly correlated and
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hence one of these variables can be dropped from the
model. Since it has been observed that the growth in
industrial production and the growth in elastomer consump-
tion in major consuming countries and for the world as a
whole are highly correlated, the variable Ingan €21 be
dropped from the model.

Synthetic rubber price serves as one of the ex-
planatory variables in the model. However, the data on
this variable are inadequate and unreliable. The United
States is the only country with published data on syn-
thetic rubber prices.4 However, the quoted prices have
been stable for the past decade and a half. The quoted
prices are not those prices at which transactions take
place. Discounts of 10 per cent or more from the gquoted
prices are often given and these discounts are only known
to the buyers and sellers.5 Thus, statistics on the
prices at transactions actually take place are not avail-
able. In view of this general unavailability of syn-
thetic rubber prices, most studies on the demand for
rubber have excluded this variable from the analysis. The

demand model can be written as,

41pid., p. 36.

5C. Barlow and S. C. Lim, "Natural Rubber and
West Malaysia," Rubber Research Institute of Malaya,
Kuala Lumpur, Malaysia (paper presented at the Singapore
Meeting of the South-East Asia Business Committee, May,
1968), p. 12.
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CT = 9(Ipprop, Pyrs W)
where,
CT = Total elastomer consumption taken to repre-
sent the demand for the elastomer
IPROD = Index of industrial production
PNR = Price of natural rubber

u - Random error

For the purpose of this chapter, i.e., to project
natural rubber prices, the total elastomer consumption
projection made by Hague6 will be used as one of the ex-
planatory variables in the price model. A brief summary
of Hague's approach to the analysis and the subsequent
projection of total elastomer demand is now presented.

In his model, Hague hypothesized that the total elastomer
demand outside the centrally planned economies is a func-
tion of the growth in world industrial output represented
by the index of industrial production. The model assumes
that rubber prices have no effect on the total elastomer
demand or that the demand is perfectly inelastic. How-
ever, these prices (natural and synthetic prices) do
affect the allocation of total elastomer demand between
natural and synthetic rubber. This assumption is based
on the fact that rubber essentially forms a small compo-

nent of the final goods and the value of the rubber

61. U. Hague, "Efficiency in Resource Allocation:
The Case of Natural Rubber," Economics Department, IBRD,
July, 1971, p. 4.
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input as a proportion of the total value of the rubber-
using goods is very small. For example, the cost of
rubber for the tires of an automobile represents a small
proportion of its total cost and an increase in the cost
of tires would have little effect on the cost, price, and
demand for automobiles.

Regression of total elastomer consumption on the
index of industrial production for the period 1951-69
gives the following result:

Log Y

1.19148 + 1.13300 logX R"=0.993.

where,

=<
Il

Total elastomer consumption

X = Index of industrial production

The result shows that 99 per cent of the variations in
elastomer consumption is explained by variations in indus-
trial production. Based on this relationship, and on the
basis of projection of GNP and industrial production in
the OECD countries, Hague projected the elastomer con-
sumption outside the centrally planned economies (Table
4.1).

The exclusion of the natural and synthetic rubber
consumption in the centrally planned economies from the
projection is due to the paucity of data on the consump-
tion in these countries. 1In the case of natural rubber,
only estimates of imports are available while no data are

available on synthetic rubber consumption in these
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Table 4.1.--Total Elastomer Consumption: 1971-1980.2

('000 Long Tons)
Year Consumption
1971 6935
1972 7400
1973 7896
1974 8417
1975 8800
1976 9370
1977 9980
1978 10629
1979 11320
1980 12100
Source: 1I. U. Hague, "Efficiency in Resource Allocation:

The Case of Natural Rubber," Economics Depart-
ment,

IBRD, May, 1971, Table 1, p. 4.

aExcluding consumption in centrally planned

economies.
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countries. Moreover, the centrally planned economies are

largely self-sufficient in synthetic rubber.7

In this
case, exclusion of synthetic rubber consumption in these
countries from the total elastomer consumption will not
significantly affect the analysis of natural rubber prices.
For these reasons, other studies of the world rubber mar-
ket that the author is familiar with have excluded syn-
thetic rubber consumption in the centrally planned econo-
mies in their analysis and projections of the world
elastomer consumption.8 In my analysis of natural rubber
prices, the estimates of natural rubber imports into the
centrally planned economies will be included in the total

elastomer consumption variable to represent the demand for

natural rubber in these countries.

7Dayal, op. cit., p. 36.

8Dayal also excludes both the natural and syn-
thetic rubber consumption in the centrally planned econo-
mies from his analysis and projections of world elastomer
consumption. The reason given for this exclusion is that,
apart from the lack of data on elastomer consumption in
these countries, his model of the world rubber market
relates basically to the countries whose rubber markets
are free partially or wholly, from government regulation.
In his price analysis, Dayal deducts estimates of natural
rubber imports into the centrally planned economies from
the total natural rubber supply to arrive at estimates of
supply to the market economy countries only.
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Analysis and Projections of World Natural
Rubber Prices: 1975-80

The Price Model

For the purpose of projecting natural rubber prices,
the price model developed by Dayal in his study of the
world rubber market will be used with some slight modifi-
cations.9 Dayal's price analysis is based on the assump-
tion that natural rubber prices are dependent on the sup-
ply and demand for this commodity and is represented by

the following model.

Pyr(NY) = £ICp. (Cyr/Crr) -1, Oyr, Rsp,ul
where,
PNR(NY) = The price of natural rubber in New York
CTR = Total elastomer consumption

(Cyo/Crmp) = Previous year's ratio of natural rubber
NR” "TR’ -1 .
consumption to total elastomer

consumption
QNR = Output of natural rubber
Rsp = Natural rubber stockpile releases
u = random error

In the above model, the supply of natural rubber
is represented by the output (less exports to the centrally
planned economies) and the rubber stockpile releases, while
the demand is represented by the total elastomer consump-

tion outside the centrally planned economies, and the

9Dayal, op. cit., p. 46.
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previous year's ratio of natural rubber consumption to
total elastomer consumption. Since Dayal's analysis is
confined to the market economy countries, the exports of
natural rubber to the centrally planned economies are
deducted from the total natural rubber output to yield the
supply available to the market economy countries only. The
price variable is the price of ribbed smoked sheet grade 1
(RSS 1) in New York. Since the United States had tradition-
ally been the largest consumer of natural rubber, the New
York price is taken as representative of the world price.

For the purpose of analyzing and projecting natural
rubber prices in this study, slight modifications of the
above model are attempted. An additional explanatory
variable is included in the model, the additional variable
being the proportion of Technically Classified Rubber (TC
rubber) in the total natural rubber output.

TC rubber was introduced in 1949 as an effort to
classify ribbed smoked sheets and air dried sheets accord-
ing to their vulcanization characteristics or the rate of
cure.10 The introduction of this rubber was the first
attempt by natural rubber producers to satisfy the con-
sumers' requirement of consistency in the rate of cure in

order to be able to fit the rubbers into their specified

loFor a detailed information on TC rubber and

method of testing for its vulcanization characteristics,
see Natural Rubber Producers' Research Association, Tech-
nical Information Sheet No. 2, Technically Classified
Rubber, London, 1965.
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production schedules. Thus, information on the vulcaniza-
tion characteristics is of prime importance to the con-
sumers. Prior to the introduction of the TC rubber, the
natural rubber exported was visually graded and no speci-
fication of the technical propefties was made. The TC
rubber exported is marked with colored circles of red,
yellow and blue indicating slow, normal and fast rate of
cure respectively. However, there is no guarantee the
rubber will meet the cure specifications indicated.

The introduction of the Standard Malaysian Rubber
(SMR) in 1965 and the subsequent increase in its exports,
have diminished the importance of the TC rubber,and it is
anticipated that SMR will ultimately replace the TR rubber.
The reason for this anticipation is that SMR is classified
for rate of cure by a more exact, less variable test
method than TC rubber, and the specification is guaranteed.
Moreover, SMR is not only classified by the rate of cure
but by other technical properties such as dirt, volatile
matter, ash and nitrogen content, plasticity retention
index and viscosity.ll

Since TC rubber and the SMR can be considered as
improvements in the technical properties of natural rubber

over the visually graded rubber, the proportion of these

11For a technical discussion of the SMR specifica-
tions and the test methods involved in classifying these
specifications, see Rubber Research Institute of Malaya,
SMR Bulletins, Nos. 3-8, Kuala Lumpur, Malaysia, 1970.
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two types of rubber in the total natural rubber output has
been included in the model as a proxy for quality improve-
ments in natural rubber.

The second modification of Dayal's model involves
the treatment of natural rubber consumption in the cen-
trally planned economies (USSR, China and Eastern Europe).
As noted earlier, Dayal deducted exports to centrally
planned economies from the natural rubber output to arrive
at the supply available only to the market economy coun-
tries. These estimated exports to the centrally planned
economies also represent their consumption as there is
practically no domestic production of natural rubber in
these countries. However, in view of the increasing im-
portance of the centrally planned economies as consumers
of natural rubber (particularly USSR and mainland China),12
and the likely impact of this consumption on natural rub-
ber prices, consumption of natural rubber in these coun-
tries has been included in my analysis. The estimated
exports to these countries have not been deducted from the
supply but are instead added to the total elastomer con-

sumption variable.

12In 1970, the USSR was the second major consumer

of natural rubber with 316,000 long tons (next to the
United States with 568,000 tons) followed by Japan (283,000
tons), Federal Republic of Germany (201,000 tons), United
Kingdom (188,000 tons), Mainland China (181,000 tons),
France (156,000 tons), and Italy (113,000 tons).
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Consumption of synthetic rubber in the centrally
planned economies has not been included in the analysis as
these countries are largely self-sufficient in the con-
sumption of this rubber. Secondly, data on synthetic
rubber consumption in these countries are not readily
available. Consumption data available are mainly esti-
mated imports into these countries. Unlike the case with
natural rubber, the centrally planned economies are also
producers of synthetic rubber, though production data are
also not available. As such, estimated imports into these
countries do not approximate their consumption of syn-
thetic rubber. Given the severe lack of data on consump-
tion, there is no basis for projecting synthetic rubber
consumption in these countries.

Two price equations presented below represent the
modification of Dayal's model. For both equations, linear
relationships are assumed. These relationships are deter-
mined using annual data over a sixteen-year sample period
(1955-70) .13

1. p =
NR(NY) £ [ONRt, CTRt Cyr/Crrl -1  (TCR/Og)¢, RSPyl

P
NR(NY), = g [O
t NRt' CTR

. (CNR/CTR)t-l, (TCR/ONR)t' Rspt D]

where

pNR(NY)t = Price of Ribbed Smoked Sheet (RSS 1) in New York
in U.S. cents/pound

13The data used in the analysis and their sources
are given in Appendix A, Table 1.
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0NRt = World natural rubber output in '000 long tons

CTR = World total elastomer consumption (excluding syn-
t thetic rubber consumption in the centrally planned

economies) in '000 long tons
(CNR/C = The previous year's ratio of natural rubber con-
sumption to total elastomer consumption in per-

centage points

TR)t-l

(TCR/ONR)

Ratio of Technically Classified Rubber (including
SMR from 1965 onwards) to total natural rubber out-
put, in percentage points.

t

Rsp, = Net releases from government natural rubber
stockpiles (mainly releases from United States)
in '000 long tons
C = Dummy variable (equals 1 in 1955-56 and 1959-60, and
0 for other years).

In equation (2) a dummy variable is included to
represent the unusual circumstances in 1955-56 and 1959-60
which led to sharp increases in total elastomer demand and
resulting in high natural rubber prices in those years.
The inclusion of the dummy variable increases the R2 from
0.76 to 0.86.

The two functions are estimated and the results are

presented below. The figures in parentheses below each

coefficient are the standard errors of the coefficients.

1. PNR(NY)t = 4.5868 + 0.0228(0NR)t - 0.0091(CTR)t
(0.0254) (0.0064)
+ 0°1602(CNR/CTR)t-1 + 1.2020 (TCR/ONR)t + O.OSOS(Rsp)t

(0.4677) (1.3355) (0.0308)

R = 0.76



84

2. P '
NR(NY)t = 11.7725 + 0. - 0.
( 0.0104(0 ), - 0.0038(C, )

(0.0197) (0.0052)

t

+ 0.1574(C__ ,C )

NR/ TR t-1 + 0.0379(TCR/ONR) + 0.0115(Rsp)t

t
(0.3537) (1.0862) (0.0269)
+ 7.0000 (D)
(2.4029) 2
R = 0.86

The results obtained have not been satisfactory.

A priori, we would expect that increases in output will
adversely affect the price and thus the coefficient for
the output variable would be negative. On the consumption
side, we would expect that increases in total elastomer
consumption to favorably affect the price and thus the
coefficient for the consumption variable would be positive.
However, as can be seen from the estimates, the signs ob-
tained for the output and the consumption variables are
contrary to our prior belief.

As for the variable RSpt' we would also expect that
its coefficient would be negative since net stockpile re-
leases can be considered as an element of supply and these
releases tend to adversely affect prices. However, the
positive coefficient obtained for this variable is not so
disturbing as it can be argued that since stockpiles are
generally released when prices are high, positive coeffi-

cient for this variable can be expected. [To analyze the
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effect of stockpile releases on natural rubber prices, use
of monthly data would perhaps be more appropriate than
annual data that have been used in the above analysis.]
The inclusion of the dummy variable in the second
equation increases the R2 but does not change the signs of
the coefficient for the output, consumption, and the stock-
pile release variables. 1In both equations, it was found
that the problem of multicollinearity exists. High corre-
lations were found between the output and the total elas-
tomer consumption variables (correlation coefficient:
0.98) and between the total elastomer consumption variable

and the lagged variable (C )t-1 (correlation coeffi-

Nr/ TR
cient: 0.94). The presence of the multicollinearity has
resulted in large standard errors of the coefficients. It
is also possible that the positive and negative coefficients
obtained for the output and the total elastomer consumption
variables respectively are the result of the collinear
variables.

Since the total elastomer consumption variable

(C t) is correlated with both the output variable (O )

NR
t
and the lagged variable, it was decided to drop the var-

TR

iable from the equation. The new function was estimated

and the following results were obtained.



86

3.

PNR(NY)t = 15.5821 - 0.0015(0NR)t + 0.2746(CNR/C

TR)t-l
(0.0106) (0.3072)
- 0.1155(TCR/0NR)t + 0.0003(Rsp)t + 7.6156 (D)
(1.0399) (0.0215) (2.1944)

R2 = 0.87

The results obtained from equation (3) are still
unsatisfactory. The coefficient for the stockpile release
variable (Rsp) is still positive while the coefficient
for the variable (TCR/ONR) is negative. As regards the
variable (TCR/ONR), if there were to be any relationship
at all between this variable and natural rubber prices, a
priori, we would expect the relationship to be positive
for reasons discussed earlier. The partial correlation
coefficient for this variable is very low (-0.0351)
implying a very poor relationship between this variable
and prices. This low degree of relationship can be attri-
buted to the fact that SMR prices are quoted in terms of
ribbed smoked sheet grade 1 (RSS 1) prices with certain
grades of SMR fetching a price premium of about 2 U.S.
cents/lb. over the RSS 1 prices. Since in the analysis,
the RSS 1 price has been used as the price variable,
variations in the ratio (TCR/ONR) would have no direct
effect on RSS 1 prices. 1In view of this lack of relation-
ship between the two variables, and the reason for this

lack of relationship, the variable (TCR/ONR) was dropped
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from equation (3). The new function was estimated and

the following results were obtained:

4. = 18.3676 - 0.0025 (ONR) + 0.2561 (CNR/C

PNRONY) £ t TR -1
(0.0055) (0.2467)

~0.0016 (Rsp) | + 7.5361 (D)

(0.0073) (1.9791)

R2 = 0.87

The unsatisfactory feature of this function is
that the estimated coefficients, except the coefficient for
the dummy variable, are not significantly different from
zero. However, the coefficients obtained are consistent
with our prior belief about the relationship between these
variables and the price variable. In the case of the

output variable (O ), we would expect that increases in

NRt
output, other things constant, would have a negative effect
on prices. The negative coefficient obtained for the out-
put thus confirms our belief.

The positive coefficient for the variable
(CNR/CTR)t-l is also consistent with our prior expectation.
With the availability of synthetic rubber, there have been
substantial substitution in consumption of synthetic
rubber for natural rubber resulting in the steady decline
in the share of natural rubber in the total elastomer con-

sumption. As natural rubber loses its dominance in the

world elastomer market, that is, as the ratio (CNR/CTR),
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declines, we would expect the price of natural rubber to
decline and hence the expectation of the positive relation-
ship between this ratio and natural rubber prices.

Natural rubber net stockpile releases essentially
represent an element of supply and these releases can be
expected to have a depressing effect on prices. Moreover,
not only the releases of the stockpile itself, but rumors
about the impending releases, particularly from the United
States stockpile, could have a depressing effect on prices
as these rumors lead to a rush for the disposal of stock
inventories by those holding these inventories mainly for
speculative purposes. The belief in the depressing effect
of stockpile releases on prices is widely shared by natural
rubber producers who have often voiced their opposition to
the stockpile releases. From the above discussion, it
follows that the negative coefficient obtained for the
stockpile releases variable (Rsp) is not only consistent
with, but confirms the belief that stockpile releases de-
press prices.

The results obtained in the estimated regression
have thus confirmed our belief about the relationship be-
tween the explanatory variables and the dependent variable
though the confirmation is weaker than we would like. This
weak confirmation could be attributed to the fact that the

sample period has not been sufficiently long causing the
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standard errors of the estimated coefficients to be larger

and the t-value to be statistically insignificant.

Projecting World Natural Rubber
Prices: 1975-80

The estimated equation (4) has been used to project
natural rubber prices for the period 1975-80. The projec-
tion is made for three projected levels of natural rubber
output; output without the use of yield-stimulant; "low"
projected output with use of yield-stimulant, and "high"
projected output with use of the stimulant (see Table 3.12
for the projected output).

For the purpose of price projections, the pro-
jected ratio of natural rubber to total elastomer consump-
tion is based on projections made by Hague14 and these
projections are corrected for estimated natural rubber
consumption in the centrally planned economies. The
rubber stockpile net releases have been assumed to be fixed

at 50,000 long tons per year.15

The projection is also
based on the assumption that, during the projection period,
no unusual circumstances occur which might cause sudden
major shifts in rubber consumption. Thus, in the projec-

tion, the dummy variable takes on the value of zero.

14Hague, op. cit., p. 4.

15Private communication with S. T. Semegen,
President, Natural Rubber Bureau, Hudson, Ohio, in April,
1972.
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Natural rubber price projections based on the
estimated equation (4) are presented in Table 4.2. The
values of independent variables used for projecting the
price are given in Appendix B, Table 1.

Table 4.2 shows that, based on the estimated
equation (4), natural rubber prices have been projected to
be as low as 13.95 and 13.41 U.S. cents/lb. with the low
and high output projections respectively. The question
arises as to whether natural rubber prices could decline
to such low levels without adversely affecting the supply
of synthetic rubber.

Since natural and synthetic rubbers (especially
polyisoprene which is the closest synthetic approximate
to natural rubber) are close substitutes, then theoreti-
cally, any price of natural rubber well below that of syn-
thetic rubber could drive the latter out of the market.
The ability of the synthetic rubber industry to remain in
the market will depend on its ability to reduce its produc-
tion costs (and hence prices) in line with the projected
natural rubber prices.

The general unavailability of data on current
synthetic rubber production costs presents a problem in
attempting to make any meaningful estimate of the future
trend in the costs. However, information gathered by the
International Rubber Study Group (IRSG) in 1968 on repre-

sentative costs of production for several important types
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Table 4.2.--Projected Natural Rubber Prices in New York
With and Without Yield Stimulation: 1975-80
(Low Price Projection) .a
(U.S. cents/l1lb.)

With Yield Stimulation

Without
Year Yield .

. . Low Output High Output

Stimulation Projection Projection®

1975 18.93 18.33 18.05
1976 18.61 17.68 17.28
1977 18.10 16.77 16.20
1978 17.50 15.78 15.31
1979 16.78 14.97 14.23
1980 16.13 13.95 13.41

aAssuming that the share of natural rubber in the
total elastomer consumption declines from 39 per cent in
1975 to 34 per cent in 1980. See Appendix B, Table 1.

bBased on low adoption level of the yield-

stimulant. See footnote b in Tables 3.3 and 3.8.

CBased on high adoption level of the yield-
stimulant. See footnote ¢ in Tables 3.3 and 3.8.
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of synthetic rubber showed that production cost for the
styrene butadiene rubber (SBR) is between 15.5 to 16.5
U.S. cents/lb. and production cost for polybutadiene (a
type of the stereo-regular synthetic rubbers) range be-
tween 16.5 to 18.0 U.S. cents/lb.16

Though the development of the stereo-regular syn-
thetic rubbers almost reduces the gap for which synthetics
could not be substituted for natural rubber in all uses,
the degree to which these rubbers would in practice be
substituted for natural rubber is still uncertain due to
the difficulties involved in duplicating the laboratory
characteristics of these rubbers on a commercial scale
and the difficulties in processing. It has been estimated
that the share of stereo-reqular rubbers in the total
United States synthetic rubber production in the seventies
would be about 14 per cent and that of SBR to be about
67 per cent.17

From the above, it follows that during the projec-
tion period (1975-80), SBR would still be the major source

of substitution and competition for natural rubber. Thus,

for purposes of determining the likelihood that natural

16United Nations Conference on Trade and Develop-
ment, Review of Problems and Policies for Specific Com-
modities Facing Competition from Synthetics and Substitutes,
UNCTAD Document TD/B/Cl1/SYN 56, Geneva, May, 1971, p. 24.

17Behrman, op. cit., pp. 22-23.
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rubber prices could actually drop to as low a level as
has been projected, SBR production costs will be used as
the basis.

Technological changes in the synthetic rubber in-
dustry can be expected to continue due to large scale
expenditures on research and development expended by the
industry. These changes, besides improving the qualities
of the synthetic rubbers are also likely to lead to poten-
tial reductions in production costs. Moreover, production
in this industry has been substantially below capacity with
capacity utilization averaging between 75-80 per cent.18
Thus, possibilities of cost reductions also exist through
increases in capacity utilization by enabling the industry
to realize further economies of size in production. Based
on the possibilities of the potential cost reductions in
the synthetic rubber industry, it is assumed that the SBR
production costs would decline to about 15.00 and 14.00
U.S. cents/lb. by 1975 and 1980 respectively. The price
projections in Table 4.2 show that natural prices with
yield stimulation can be expected to decline to 13.95 and
13.41 cents/lb. in 1980 based on the low and high output
projections respectively. Thus the projected natural rub-
ber prices in 1980 are lower than the assumed SBR produc-

tion costs for the same year.

18UNCTAD, op. cit., p. 1l6.
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It can be reasonably assumed that the synthetic
rubber industry is a high fixed-cost industry. In the
short run, production will continue so long as the indus-
try can recover its variable costs of production. How-
ever, to continue production in the long run, all costs
must be recovered. Since synthetic and natural rubbers
are close substitutes, both rubbers have to be priced at
about the same levels in order to remain competitive in
the market. It follows that by 1980, SBR (which is ex-
pected to be the major source of substitution and competi-
tion for natural rubber during the 1975-80 period) needs
to be priced around the levels projected in Table 4.2.
However, at these prices, the synthetic rubber industry
is not likely to recover its total production costs but
only its variable costs. Persistence of this situation
in the long run would theoretically drive the synthetic
industry out of the market. Natural rubber output, how-
ever, cannot be expected to bridge the gap in elastomer
supply created by the cut back in the synthetic produc-
tion. Given the total elastomer demand, an excess demand
for rubber is created and the resulting pressure of demand
would exert an upward pull on prices. This upward pressure
on prices can be expected to continue until prices reach a
level high enough for synthetic rubber to come back into

production. The analysis thus shows that, in the long
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run, there should exist an equilibrium between natural
rubber prices and synthetic production costs.

Based on the above analysis, the projected prices
for the latter part of the projection period are adjusted
. to bring them in line with the SBR production costs. The
adjustments are made for the projected prices with the
low and high output projections for the last two years
(1979 and 1980) of the projection period. With the low
output projection, it is assumed that natural rubber
prices will decline to 15.0 U.S. cents/lb. and with the
high output projection, prices will decline to 14.5 U.S.
cents/lb. during the 1979-80 period. The fact that the
projected prices for the latter part of projection period
have to be adjusted to bring them in line with synthetic
production costs reflects a major weakness of the price
model used in making the projections. This weakness arises
from the non-inclusion of either synthetic rubber prices
or production costs as one of the explanatory variables
due to the unavailability of data on these variables.

Projecting Malaysian Natural
Rubber Prices: 1975-80

Thus far, only the New York prices (taken to
represent the world price) have been projected. Since a
major objective of projecting the prices is to project

the income of Malaysian smallholders based on the projected
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prices, an attempt is now made to project the Malaysian
natural rubber prices.

It has been observed that Malaysian rubber prices
are highly correlated with the New York prices,and thus
the Malaysian prices can be determined in relation to the
New York prices. This relationship is determined for the
period 1955-70 and the result is given in equation (5)

below.

5. ) =-2.5644 + 0.9985(P

PNR (M NR(NY)

(0.0204)

R? = 0.99

where PNR(M) and PNR(NY) are the Malaysian and New York

prices of RSS 1 in U.S. cents/lb. respectively.19

The figure in parentheses below the estimated
coefficient shows the standard error of the coefficient.
The coefficient of determination (R2) shows that 99 per
cent of the variations in Malaysian prices is explained
by variations in New York prices. The above estimated
relationship has been used to project Malaysian rubber

prices for the period 1975-80 (Table 4.3).

19The data used in the analysis and their sources

are given in Appendix A, Table 1.
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Table 4.3.--Projected Natural Rubber Prices in Malaysia With and With-
out Yield Stimulation: 1975-80 (Low Price Projection).2

With Yield Stimulation

Without Yield

Stimulation Low Output High Output

Year . . . . _C

Projection Projection

U.S.¢/1b. M¢/1b.

U.S.¢/1b. M¢/1b. U.S.¢/1b. M¢/1b.
1975 16.33 50.00 15.77 48.26 15.49 47.40
1976 16.05 49.11 15.12 46.27 14.72 45.04
1977 15.54 47.55 14.21 43.48 13.64 41.74
1978 14.94 45.72 13.22 40.45 12.75 39.02
1979 14.22 43.51 12.54 38.55 12.00 36.82
1980 13.57 41.52 12.54 38.55 12.00 36.82

aAssuming that the share of natural rubber in the total
elastomer consumption declines from 39 per cent in 1975 to 34 per cent
in 1980. See Appendix B, Table 1.

bBased on low level of adoption of the yield-stimulant. See
footnote b in Tables 3.3 and 3.8.

“Based on high level of adoption of the yield-stimulant.
See footnote c in Tables 3.3 and 3.8.
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Standard Malaysian Rubber (SMR) and
Natural Rubber Prices

It was shown earlier that the introduction of the
SMR would not likely have a direct effect on natural
rubber prices. However, it can be argued that the avail-
ability of SMR would have an indirect effect on prices
through its effect on natural rubber consumption,and thus
affecting the share of natural rubber in total elastomer
consumption.

Since its inception in 1965, SMR production has
increased from 700 tons (.08 per cent of Malaysia's total
production) to 310,000 tons in 1971 (representing about
21 per cent of total Malaysian production). Equally im-
portant, all the SMR produced was sold. It has been
estimated that by 1975, a million tons of SMR would be

produced.20

SMR represents an improvement in the qualities
and grading of natural rubber, and thus, its production

is likely to revive the consumers' interest in natural
rubber. As Malaysia increases its SMR production and as
other natural rubber producing countries go into produc-
tion of this new form of rubber, it can be reasonably
assumed that the rate of increase in natural rubber con-

sumption in the seventies would be higher than would

otherwise have been.

0Natural Rubber Bureau, Natural Rubber News,
Washington, D.C. (March, 1972), p. 3.
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The above price projections have been based on
the declining share of natural rubber in the total elas-
tomer consumption with the share declining from about 40
per cent in 1971 to 34 per cent in 1980. 1In view of the
likely impact of SMR (and other similar forms of rubber
likely to be produced by other natural rubber producers)
on the consumption and prices of natural rubber, another
set of price projections is attempted. These projections
are based on the assumption that, with the anticipated
increased production of SMR and other similar forms of
natural rubber, this elastomer would be able to maintain
its current share of total elastomer consumption (40%)
throughout the projection period (1975-80). The projec-

tions are shown in Tables 4.4 and 4.5.

Summarz

In this chapter, an attempt has been made to
analyze the potential impact of the adoption of the
yield-stimulant ethrel by the natural rubber industry on
the world and Malaysian natural rubber prices during the
period 1975-80. The analysis indicates that potential
increases in output resulting from yield stimulation will
have a depressing effect on the world and Malaysian
natural rubber prices. Based on the assumed levels of
stimulation and the resulting output, prices can be ex-

pected to decline by one to three U.S. cents/lb. during
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Table 4.4.--Projected Natural Rubber Prices in New York With and With-
out Yield Stimulation: 1975-80 (High Price Projection).?

With Yield Stimulation
Without Yield

vear Stimulation Low Output High Output
Projectionb Projection®
U.S.¢/1b. M¢/1b.

U.S.¢/1b. M¢/1b. U.S.¢/1b. M¢/1b.

1975 19.18 58.69 18.59 56.89 18.31 56.03
1976 18.87 57.74 17.94 54.90 17.54 53.67
1977 18.53 56.70 17.28 52.88 16.62 50.86
1978 18.17 55.60 16.55 50.64 15.88 48.60
1979 17.79 54.44 15.82 48.41 15.06 46.08
1980 17.41 53.27 15.10 46.21 14.50 44.37

aAssuming that natural rubber maintains its share in the total
elastomer consumption at 40 per cent during the projection period
(1975-80) .

bBased on low level of adoption of the yield-stimulant.
See footnote b in Tables 3.3 and 3.8.

®Based on high level of adoption of the yield-stimulant.
See footnote ¢ in Tables 3.3 and 3.8.



101

Table 4.5.--Projected Natural Rubber Prices in Malaysia With and With-
out Yield Stimulation: 1975-80 (High Price Projection).a

With vYield Stimulation
Without Yield

vear Stimulation Low Output High Output
ProjectionP Projection®
U.S.¢/1b.  M¢/1b.

U.S.¢/1b. M¢/1b. U.S.¢/1b. M¢/1b.

1975 16.62 50.86 16.03 49.05 15.75 48.20
1976 16.31 50.00 15.38 47.06 14.98 45.84
1977 15.97 48.87 14.72 45.04 14.16 43.33
1978 15.61 47.77 14.00 42.84 13.42 41.07
1979 15.23 46.60 13.30 40.70 12.50 38.25
1980 14.85 45.44 12.74 39.15 12.00 36.82

aAssuming that natural rubber maintains its share in the total
elastomer consumption at 40 per cent during the projection period
(1975-80) .

bBased on low level of adoption of the yield-stimulant.
See footnote b in Tables 3.3 and 3.8.

®Based on high level of adoption of the yield-stimulant.
See footnote c in Tables 3.3 and 3.8.
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the 1975-80 period from prices based on output without
stimulation.

Two sets of price projections were made. The
first set (Tables 4.2 and 4.3) was based on the continuing
decline in the share of natural rubber in the total elas-
tomer consumption with the share declining from 39 per
cent in 1975 to about 34 per cent in 1980. The second
set of projection (Tables 4.4 and 4.5) was based on the
assumption that natural rubber will maintain its share of
the total elastomer consumption at 40 per cent throughout
the projection period (1975-80). For each set of projec-
tions, two levels of prices were projected based on the
assumed low and high adoption levels of the yield-
stimulant by the natural rubber industry.

The first set of projections shows that, with
yield stimulation, prices will decline from 18.93 U.S.
cents/lb. to 18.33-18.05 cents/lb. in 1975 and from 16.13
cents/lb. to 15.00-14.50 cents/lb. in 1980 depending on
the assumed adoption levels (low or high) of the yield-
stimulant.

As would be expected, the projected prices in the
second set are higher than those of the first set. This
set of projection shows that, with yield stimulation,
prices will decline from 19.18 U.S. cents/lb. to 18.59-

18.31 cents/lb. in 1975, and from 17.41 cents/lb. to
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15.10-14.50 cents/lb. in 1980 again depending on the
adoption levels of the stimulant by the natural rubber

industry.



CHAPTER V

AN ANALYSIS OF THE TRADITIONAL AND REORGANIZED
PROCESSING AND MARKETING SYSTEM

FOR SMALLHOLDER RUBBER

In the preceding two chapters, the impact of yield-
stimulation on world natural rubber output and prices has
been analyzed. However, in analyzing prices, I have also
considered the effect of changes in processing technology,
that is, the production of block rubbers under the Standard
Malaysian Rubber (SMR) Scheme. The analysis thus far has
been in the context of the world natural rubber industry.
In this and the following chapters, the analysis will be
restricted to the Malaysian rubber industry; more speci-
fically, to the Malaysian smallholder sector, as the main
objective is to analyze the impact of changes in production
and processing technologies on the Malaysian smallholders.

Traditional Smallholder Processing
and Marketing System

Processing of smallholder rubber involves the

following operations: dilution, sieving, coagulation,

104
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pressing, mangling, drying, and smoking. These stages
require the use of simple equipment such as buckets,

sieves, coagulating pans, tables and mangles.

Dilution and Sieving

The fresh latex brought in from the field is
diluted with water to facilitate sieving. The diluted
latex is then sieved to remove any impurities that might

be present.

Coagulation

The diluted and sieved latex is placed in coagu-
lating pans where formic acid is added to facilitate the
coagulating process which takes approximately thirty

minutes.

Pressing and Mangling

The coagulum is placed on a table and pressed
(usually by hand) to a thickness of about one-half of an
inch and then put through the mangles. Normally two types
of mangles are required, the plain and the grooved
mangles. The pressed coagulum if first put through the
plain mangle with the mangle adjusted to give a thickness
of about one-eighth of an inch. The use of the grooved
mangle further reduces the thickness of the sheets and

facilitates drying.
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Drying and Smoking

The sheets are now hung in the open air for three
to four hours to drain off the moisture present in them.
For smallholders producing unsmoked sheets, the sheets
are now ready for sale. However, for those producing
and selling smoked sheets, the air-dried sheets are
placed in a smokehouse for further drying before sale.

Processing is mostly carried out individually by
smallholders. However, it is also carried out on a group
basis with the establishment of group processing centers
(GPC).l These centers are either owned by smallholders
themselves or privately owned, in which case the users are
charged for the use of the processing facilities with the
charge varying with the extent of the facilities used.
The methods of processing involved are, however, similar
for both individual and group processing.

The greater part of the sheets made an individual
holdings are of inferior quality and the sheets produced

mostly fall in the third and fourth grade.2 This

lA group processing center is defined as "a shed
which contains equipment used for processing latex by a
group of eight or more individuals, most of whom operate
separately-owned rubber holdings. Such a center may or
may not be run in conjunction with a smokehouse."
C. Barlow and S. C. Lim, "A Report on the Survey of Malay
Group Processing Centers," Statistics Division, Economic
Report No. 1, Rubber Research Institute of Malaya, Kuala
Lumpur, Malaysia (1965), p. 4.

2Rubber Research Institute of Malaya, Kertas
Sharahan Kursus Latehan Getah, Kuala Lumpur, Malaysia
(undated) , p. 1.
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inferiority of the sheets produced is due to the inade-
quate care taken in latex collection, and during the var-
ious stages in processing (particularly in sieving, coagu-
lation, drying and storage), and the poor maintenance of
processing equipment. As a result, the sheets produced
tend to be excessively high in moisture content and con-
tain varying amounts of air bubbles, various impurities
and mold growth.

The sheets made at the GPC's are generally of a
higher quality than those made on individual holdings with
the sheets being mostly of first and second grade. The
higher quality rubber produced at these centers can be
attributed to the fact that the members of the GPC's have
normally undertaken courses in processing techniques
offered by the extension officers of the Rubber Research
Institute. Moreover, processing at these centers is
carried out under the close supervision and advice of the
extension officers. A major disadvantage of processing
on individual holdings is the difficulty involved in pro-
viding effective supervision and advice on the processing
operations of individual smallholders compared to groups
of smallholders.

Smallholder rubber is marketed through a chain
of agencies consisting of first level dealers, middle
dealers, remillers, and exporters; this traditional

marketing system has remained largely unchanged since
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3 The tradi-

rubber was first planted on smallholdings.
tional marketing channel is shown in Figure 5.1. The
first level dealers are scattered in small towns and vil-
lages and act as the first buyers of smallholder rubber.
About 70 per cent of the smallholders' latex is sold to
the first buyers as unsmoked sheets (USS), and these sheets
are smoked by the first level dealers before sale to the
dealers next in the marketing channel. The remaining

30 per cent is made into ribbed smoked sheet (RSS) before
sale by the smallholders. The first level buyers also
form an important source of smallholder credit. Lim,4 in
his survey, found that over 90 per cent of these buyers

in the state of Selangor provide cash and in-kind credit
to smallholders. The in-kind credit is provided by the
dealers who also own provision stores.

The middle dealers operate in larger towns and
purchase rubber from the first level dealers for sale to
the exporters. 1In certain areas, the middle dealers pur-
chase rubber directly from smallholders, especially those
with larger sized holdings. The remillers are also

located in large towns and purchase scrap and cuplump from

3This part of the discussion is drawn heavily
from S. C. Lim, "A Study of the Marketing of Smallholders'
Rubber at the First Trade Level in Selangor," Economics
and Planning Division Report, No. 4, Rubber Research
Institute of Malaya, Kuala Lumpur, Malaysia (September,
1968).

4Ibid.' p. 2.
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SMALLHOLDERS' RUBBER
(smoked sheet, unsmoked sheet, latex, scrap)

| |
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BUYERS ESTATES

(made into concentrated

(bicycling around latex)
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] U
I
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(scattered around small towns and villages)

\ !

l
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l |
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I

)
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Source: S. C. Lim, "A Study of the Marketing of Smallholders'
Rubber at the First Trade Level in Selangor," Economics
and Planning Division Report, No. 4, Rubber Research
Institute of Malaya, Kuala Lumpur, Malaysia (September,
1968) , p. 13.

Figure 5.1.--Traditional Marketing Channel for Smallholder
Rubber.
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first level and middle dealers. These lower grades are
manufactured into various grades of crepe rubber. The
exporters form the last link in the marketing chain and
their purchases mainly come from the middle dealers, re-
millers, and estates. Their main function is to regrade
the rubber sheets and pack them into 250 pound bales for
export overseas.

As the rubber moves from the smallholdings to the
final point of shipment, certain services are provided
by the various agencies in the marketing channel. The cost
of the services incurred, including the returns earned by
the agencies at the different levels of the marketing
channel, have been computed by Lim as the difference be-
tween the f.o.b. price, less export duty, research and re-
planting ceases, and the price received by smallholders.
This difference represents the marketing margins involved.

For the ribbed smoked sheet (RSS), the average
marketing margin based on December 1962 to April 1964
data, ranged from 2.3 cents/lb. (Malaysian) in the state
of Negri Sembilan to 4.0 cents/lb. in Pahang. The
weighted average margin for all states was 2.8 cents/lb.
With respect to rubber initially sold by smallholders as
unsmoked sheet (USS), the margin was found to vary from
8.3 cents/lb. in Kedah to 11.3 cents/lb. in Johore, with

the weighted average for all states being 910 cents/lb.
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Despite the big decline in rubber price since 1964, all
available evidence indicates that the marketing margins
have remained essentially unchanged.5

The analysis of the marketing margins indicates
that the margins for the USS is high compared to those
for the RSS. This can be attributed to the greater amount
of services required by the USS before it can be exported,
and to the greater degree of arbitrariness involved in
grading the unsmoked rubber. Even within the RSS and
USS, it was found that the margins tend to increase as
the quality of the sheets decline.

The marketing channel for smallholders' lower
grade rubber, i.e. scrap material consisting mainly of
cuplumps and tree lace, is essentially the same as that
for the RSS and USS. Lower grade rubber makes up about
20 per cent of total smallholding production and is sold
to dealers in an unprocessed form,and usually in a dirty
unsorted condition. The dirty condition is the result of
storing under dirty conditions, and the failure to remove
soil and other foreign materials from the scrap during
and after collection. The common practice of sun-drying
the scrap rubber results in severe degradation in its
property and eventually leads to the lower grade of the

processed rubber.

>Ibid., p. 39.
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A study of the marketing of smallholders' scrap
rubber indicates that the average marketing margin (or
the difference between the f.o.b. price, less export
duty, research and replanting cesses, and the price re-
ceived by smallholders) was 13.27 cents/lb.6 This margin
has been found to vary with the quality of the scrap
rubber and the locations of sale. In remote areas, some
unlicensed buyers were paying smallholders as much as
7.5 cents/lb. less than the licensed dealers in the towns.

Apart from the series of agencies involved in the
movement of rubber from the smallholdings to the point
of shipment and the resultant high marketing margins for
the USS and scrap rubber, another unsatisfactory feature
of the traditional marketing system is the method em-
ployed in moisture content determination and grading.

Due to the absence of technical specifications on which
grading can be based on, the grading method employed is
very subjective. Grading is based on visual inspection of
the sheets and tends to be arbitrary. This is more so in
the grading of USS and scrap rubber.

In determining the moisture content of the USS,
the most important factors considered are the thickness

of the sheets, and the length of time after processing

6S. T. Cheam, "A Study of the Marketing of Small-

holders' Lower Grade Rubber," Economics and Planning
Division Report, No. 8, Rubber Research Institute of
Malaya, Kuala Lumpur, Malaysia (July, 1971), p. 5l.
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when the sheets are sold with the deduction being higher,
the thicker the sheets, and the shorter the time after
processing at the time of sale. The subjective nature of
the moisture content estimation and the resultant wide
range of deductions made based on the thickness of sheets
and the length of time after processing can be seen from
the study by Lim presented in Table 5.1.7 The table
indicates that the average estimate of moisture content
for thick sheets sold shortly after processing is 45 per
cent by weight and decreases to 5 per cent for sheets
sold two weeks after processing. For thin sheets the
corresponding estimates are 37 and 2 per cent respectively.
The standard deviation indicates that the estimates made
by different dealers for both thick and thin sheets vary
considerably even for sheets sold two weeks after pro-
cessing. In fact, variability increases as the period
after processing increases. Moreover, the dealers'
decision as to whether a sheet is "thin" or "thick" has
been found to be arbitrarily conceived.

In grading of smallholders' sheet rubber, the
dealers put major emphasis on the visual appearance such
as shades of color, the presence of bubbles, dirt, blis-

ters, and minor mold growth, but ignore the vulcanizing

7Lim, op. cit., pp. 60-61.
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and other technical characteristics of the rubber.8 The

majority of the dealers determine the grades by merely
glancing at the batch of sheet as a whole, while the rest
scrutinize a few sheets at random and then apply the
grading to the whole batch. The method of grading em-
ployed coupled with the arbitrary determination of mois-
ture content are likely to work to the disadvantage of
smallholders. It is difficult to ascertain whether the
smallholders receive payments commensurate with the dry
rubber content and the quality of their rubber. How-
ever, it is quite likely that the dealers would tend to
overestimate the moisture content and underestimate sheet
quality in order to safeguard themselves against mistakes
that might occur in the assessment.9

In purchasing scrap rubber from smallholders, the
dealers set only one basic price based on their opinion
and expectations of the prevailing market situation for

0

2X thin brown crepe (ZXTBC).1 The price paid for the

scrap is based on this price less deductions for moisture

8P. W. Allen, "The Evolution of Market Grades,"
Rubber Developments, XVII, No. 4 (1964), 90-97.

9Lim, op. cit., p. 36.

10The great bulk of the smallholders' scrap rubber
(about 80 per cent) is processed into 2XTBC for export.
The other 20 per cent is processed into other grades,
mainly 1XTBC and 3XTBC. This is the reason for using
2XTBC price as the basis for pricing scrap.
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content. A major disadvantage of using only one basic
price is that it acts as a disincentive for smallholders
to produce high quality scrap as no price advantage is to
be gained. However, it pays the smallholders to reduce
the moisture content of the scrap as drier scrap will
fetch a higher price. To achieve this, smallholders have
been found to sun-dry their scrap though sun drying
causes the scrap to oxidize and thus lowers the quality

of the processed crepe.11

The Reorganized Processing and Marketing
System for Smallholder Rubber

New Processing Methods

It was noted in Chapter II that the introduction
of the Standard Malaysian Rubber.(SMR) scheme has paved
the way for the development of new processing methods
which result in the production of block rubber in contrast
to the conventional methods of processing rubber into
sheets and crepe (see Figure 5.2). The main types of
block rubbers produced and the methods of processing in-
volved have already been discussed in Chapter I. Rubbers
produced by the new processing methods have good and uni-
form physical properties. Uniformity in properties is
achieved because the new processes lend themselves to

centralization of processing facilities in large factories

11Cheam, op. cit., pp. 20-21.
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where blending is improved due to the greater throughput.
Moreover, these processes are versatile and lend them-
selves to production of rubbers with the properties de-
sired by the consumers. For example, these processes
require only slight modifications to produce constant
viscosity rubbers, low viscosity rubbers and oil-extended
rubbers.lz

The above discussion indicates the technical
superiority of the new processing methods over the
traditional method. The latter method, as noted earlier,
results in the production of generally inferior quality
rubbers and require extensive pre-treatment before use in
the consumers' factories. The latter methods also lack
the versatility necessary to produce rubber to meet the
consumers' requirement.

The development of the new process rubbers have

revived consumers' interest in natural rubber. For

12For a detailed and technical discussion of the

new processing methods, see D. J. Graham, "New Presenta-
tion Processes and SMR Scheme," Planter's Bulletin, No. 99
Rubber Research Institute of Malaya, Kuala Lumpur,
Malaysia; B. C. Sekhar, "Malaysian Natural Rubber: New
Presentation Methods," Rubber Research Institute of
Malaya, Kuala Lumpur, Malaysia, 1967; "The Marketing of
Block Natural Rubber Sold to Technical Specifications,"
Proceedings of Symposium organized by IRSG, London, 1969;
J. E. Morris, "Heveacrumb Process," Journal of the RRIM,
XXII, Rubber Research Institute of Malaya, Kuala Lumpur,
Malaysia, 1969; and P. S. Chin, Y. B. Soh and N. M.
Pillai, "Factors Influencing Consistency of SMR Produc-
tion," Preprint No. 20, Rubber Research Institute of
Malaya Planter's Conference, Kuala Lumpur, Malaysia,
July, 1971.

’
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example, the new process rubbers produced have all been
sold and often at premium prices. Although the conven-
tional forms of rubber (sheets and crepe) are also ex-
ported under the SMR scheme, the growth in these exports
have been slow. In fact, exports declined slightly in
1969 and is expected to decline further in 1970 and
1971.13

With the availability of the new process rubbers,
and their acceptance by consumers as reflected in the
rapid increase in their exports, the conventional forms
of rubber sold to visual specifications can be expected
to phase out of the market for natural rubber. So far,
the production of the new process rubbers are mainly con-
fined to the estates and remillers, while the great bulk
of smallholding output (which accounts for about one-half
of total Malaysian output) is still processed into the
conventional forms of rubber.

New Processing Methods and
the Smallholders

With the superiority of the new processing
methods, it is to the advantage of smallholders and to
the Malaysian rubber industry if the smallholders' rubber

is also processed by these new methods. However, for

13S. Nair, S. W. Sin, and T. H. Lee, "New Pre-

sentation Rubbers: SMR Market Reaction and Future Re-
quirements," Planters' Bulletin, No. 110, Rubber Research
Institute of Malaya, Kuala Lumpur, Malaysia (1970),

p. 230.
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several reasons, it is unlikely that the smallholders can
adopt the new methods individually or even on a group
basis such as the current group processing centers.

First, the new methods are relatively more compli-
cated and require the use of specialized equipment, the
cost of which would be prohibitive to. the smallholders.
Given the current available technology, it would not be
economically feasible for smallholders to establish small
scale plants as these plants are not likely to achieve
the economies of size in processing in order to produce
at competitive costs. Moreover, the production of high
and consistent quality rubbers and the need to modify the
processes to produce rubbers with the technical properties
to meet the different consumers' requirements require
technical expertise. The smallholders lack the necessary
expertise, and thus, cannot be expected to undertake the
new processes competently.

Second, the new rubbers produced must conform to
certain technical specifications and packing requirements
before they can be sold as Standard Malaysian Rubber
(SMR) , and conformity with these requirements is checked
by the RRIM. In such a case, even if we assume that
smallholders are able to adopt these new processes on an
individual or a group processing center basis, the prob-

lem of quality control and of checking for conformity
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with the SMR requirements and the specifications would be
enormous considering the number and the scattered nature
of the smallholdings.

Third, as has been noted earlier, the new pro-
cesses lend themselves not only to the production of
rubbers with the desired technical properties but also
to the consistency of these properties. Since rubber is
an industrial raw material, consistency in its technical
properties is essential for high raw material prices.

The manufacturer (consumer) after choosing the raw mater-
ial with the desired technical properties for his parti-
cular application, requires that the raw material has
consistency in these properties irrespective of the source
of supply, period of purchase, and the forms in which it
is purchased. Lack of consistency can result in rejects
of finished or partly finished products thus incurring
extra costs in reprocessing. As noted earlier, consis-
tency can be achieved through the centralization of pro-
cessing facilities in large factories where blending is
improved because of the greater throughput. Moreover,
centralization of processing facilities could also result
in lower processing costs through the attainment of
economies of size of large-scale processing. Adoption

of the new processes by smallholders on an individual or
a group basis is not likely to result in consistency in

the technical qualities of the processed rubber
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considering the small size of the holdings and the gener-

ally low output on these holdings.

Central Processing of Small-
holder Rubber

Due to the large minimum plant size required for
the new process rubbers with the current available tech-
nology, a central processing and:marketing scheme for
smallholder rubber is essential for smallholder partici-
pation in the SMR scheme. So far, central processing
for smallholders has been introduced in Malaysia on a
limited scale. The objectives of the central processing
scheme are the improvement in the quality of the rubber
produced by smallholders, and the increase in their in-
come mainly through reductions in processing and market-
ing costs. 1In this section, and for the rest of this
chapter, a description of the general features of the
scheme and the organization responsible for implementing
the scheme is attempted with the object of determining
the benefits of the scheme to the smallholders and to the
Malaysian rubber industry.

Figqure 5.3 presents the stages involved in the
central processing and marketing scheme. Each central
factory is supplied by a network of collecting centers
with each center being manned by a collecting agent.
Each factory purchases rubber from smallholders within a

radius of approximately twenty miles. Smallholders
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Smallholder Rubber
(latex, scrap and unsmoked sheet)

\ 4
Collecting Collecting Collecting
Centers Centers Centers
A4

Central Factory
(Processing, Grading
and Packing)

Export

Fiqure 5.3.--Central Processing and Marketing of Smallholder
Rubber.
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bring their fresh latex and scrap rubber to the center
closest to their holdings. At each center, the collecting
agent determines the quantity of the latex received and
makes payments to the suppliers. The latex received from
the smallholders is bulked, and an anti-coagulant is
added to prevent pre-coagulation. The latex and the
scrap materials are then transp&éted to the factory for
processing, grading, packing, and for direct export to
consumers.

The collecting agents are selected by the small-
holders themselves and receive a commission of 1.5 cents/
lb. of rubber purchased for their services. The price
paid for smallholders' latex is based on the RSS 1 f.o.b.
price on the previous day, less export duty, replanting
and research cesses, the collecting agents' commission,
and 6 cents/lb. deduction to cover processing and trans-
portation costs. For scrap rubber, the price paid is
based on the f.o.b. price of 2X thin brown crepe (2XTBC)
less the above deductions. The 6 cents/lb. deduction com-
pares with the current margin of 2.8 cents/lb. for the
ribbed smoked sheet (RSS); 9.0 cents/lb. for the unsmoked
sheet (USS), and 13.27 cents/lb. for scrap rubber as

indicated earlier.

Malaysian Rubber Development Corporation (MRDC)

The implementation of the central processing and

marketing scheme for smallholders is the responsibility
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of the Malaysian Rubber Development Corporation, a public
corporation formed in April, 1971. The history of MRDC
dates back to 1965 when it was first started as a project
under the Economic and Planning Division of the RRIM with
the operation of one central factory. As activities ex-
panded with the introduction of a second central factory,
a new division, The Rubber Processing Unit, was created
within the RRIM in 1968. As a result of rapid expansion
of the unit, the Malaysian Rubber Fund Board took over
the functions of Rubber Processing Unit with the forma-
tion of the Malaysian Rubber Development Sendirian Berhad
in 1969, a non-profit company limited to making small-
holders' crop into new process rubbers under the SMR
scheme.

Since the objectives of the company have been the
upgrading of smallholders' rubber quality and the increase
in their income through higher prices paid for their out-
put, the government became interested in the company. The
government took over control of the company in 1971 and
the name of the company was changed to Malaysian Rubber
Development Corporation and in the same year MDRC became
a public company. The corporation is vested with the
responsibility of setting up factories; collection and
processing of smallholders' rubber, and direct export of

the processed rubber to the consumers. The corporation
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is financed by the Federal government, Malayan Rubber
Fund Board,and State governments.
Currently, five central processing factories are

in operation under the MRDC.14

Though these factories
also purchase scrap rubber and unsmoked sheets (to be
reprocessed into block rubbers), approximately 80 per
cent of the purchases are latex. The corporation has
plans to establish 25 more central factories during the
1971-75 period at the cost of approximately $35 million
(Malaysian).15 Each factory is expected to serve an
average of 18,000 acres or approximately 4,000 small-
holders and provide employment for 180 people (factory
managers, field officers, clerical staff, laborers and
collecting agents).16

The five existing factories were established at
the cost of approximately $6 million (Malaysian) and cur-
rently produce 85 tons of processed rubber per day.
Based on 25 operating days per month, the factories thus

produce about 25,000 tons of rubber annually. This

represents about 3.5 per cent of the total smallholding

14The factories are located in Meru (Selangor),
Rantau (Negri Sembilan), Grisek (Johore), Mentakap
(Pahang) and Ulu Langat (Selangor).

15Malaysia, Second Malaysia Plan, 1971-75,
Kuala Lumpur, Malaysia, 1971, p. 135.

16Private communication with MRDC.
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production in 1971. Table 5.2 summarizes major opera-
tional features of the existing central factories. Exam-
ination of the estimated operating capacity indicates that
the majority of the factories are operating either at full
capacity or close to capacity. The relatively lower oper-
ating capacity of the Mentakap and Ulu Langat factories
can be mainly attributed to the more recent establishment
of these factories and to the lag involved in the extension
efforts to get smallholders to shift to the new method of
selling their output, and the lag in response of small-
holders themselves. Smallholders are not likely to adopt
the new selling method unless they are fully convinced of
the gains to be derived by this adoption.

Upon arrival at the factory, the latex, sheets,
and scrap rubber are processed into different SMR grades
and packed into seventy-five pound bales for direct export
to consumers. The latex and sheets are processed into
SMR 5, and SMR 10, while the scrap materials are pro-
cessed into SMR 20, and SMR 50 depending on the quality of
the scrap. Marketing of the processed rubber is under-
taken by the Marketing Division of the Corporation which
is in direct contact with overseas manufacturers. As
noted earlier, all the SMR produced are exported.

I attempted to obtain data on processing costs
incurred by the five central factories, but my attempt

failed as the MRDC was unwilling to divulge the
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information for fear of being published and thus coming

to the knowledge of synthetic rubber producers. However,
some idea of the costs involved was obtained from a sur-
vey of six estate factories producing SMR in 1971 con-
ducted by the Corporation. The factories have an average
monthly output of 145 tons. The cost per pound was found
to vary substantially between factories and range from

3.92 cents/l1b. (Malaysian) to 6.49 cents/lb. Average

cost was 4.84 cents/lb.17 In contrast, under the tradi-
tional processing method, processing and smoking costs
(excluding labor cost) average about 4.0 to 4.5 cents/lb.18
However, comparison of costs under the new and traditional
processing methods is quite meaningless as these methods
result in different forms of processed rubber. Moreover,
smallholders' rubber processed under the conventional
method is generally of low quality with the bulk of the

sheets (about 75 per cent) falling into grade 3 and 4.

Problems Experienced by MRDC

With the object of investigating the problems
faced in the central processing and marketing of small-
holders' rubber, I interviewed MRDC personnel and mana-

gers of two central factories. I found that the major

17Private communication with MRDC.

18Barlow and Lim, op. cit., Tables 3 and 7,
pp. 7 and 1l.
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problem currently faced by the Corporation is the high °
transportation cost involved in collecting latex from
the collecting centers scattered in the villages. Trans-
portation cost forms the major component of the overall
processing costs. This is aggravated by the fact that
the latex at each collecting center has to be collected
daily to avoid coagulation and degradation of its proper-
ties before arrival at the factory.

The second major problem is that of obtaining
adequate supplies of latex from smallholders to enable
the factories to operate at near or full capacity. How-
ever, this problem is generally encountered in the first
year of the factories’ operation. As noted earlier, this
can be mainly attributed to the lag in smallholders' re-
sponse to shift from the traditional to the central pro-
cessing and marketing system. To ensure an adequate sup-
ply of rubber to feed the central factories, the Corpora-
tion now purchases sheet and scrap rubber in addition to
latex. In purchasing sheet and scrap rubber, each fac-
tory can extend its radius of purchase,as these forms of
rubber are less bulky and can be transported over longer
distances without any degradation in their properties as
compared to latex. While latex is purchased from indi-
vidual smallholders through the collecting centers, sheet

and scrap rubber are also purchased from group processing
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centers where the members of each center pool their out-
put for bulk sale to the Corporation.

Third, some smallholders have been found to in-
dulge in certain malpractices such as boiling or exposing
their latex to sunlight before sale to increase the dry
rubber content of the latex. These practices temporarily
increase the viscosity and thus the dry rubber content
of the latex but also leads to pre-coagulation. However,
this is considered a minor problem as the collecting
agents are able to detect the presence of these practices
through experience and thus can make adjustments in the
dry rubber content before making any payment to the
smallholders concerned.

Finally, many smallholders prefer daily payments
for their rubber. This presents a problem insofar as it
involves more work on the part of the clerical staff re-
sponsible for disbursing these payments. To mitigate
this problem, the smallholders are given the option of
obtaining either cash or receipts at the time of sale,and
the receipts can be redeemed for provisions at the local
provision stores. The receipts can also be redeemed for
cash at the collecting centers whenever the smallholders

need cash.
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Smallholders' Attitudes Toward
Central Processing

The preceding discussion has indicated that the
central processing and marketing scheme could provide an
important means in strengthening the competitive position
of natural rubber against synthetic rubber and in increas-
ing the income of smallholders. However, the successful
implementation of the scheme is very much dependent on the
smallholders' willingness to sell their rubber to the
central factories as opposed to selling to the dealers
under the traditional processing and marketing system.
Their willingness to participate is in turn a function of
the benefits to be derived from the new processing and
marketing system.

To ascertain the smallholders' views on central
processing, a sample survey of 178 smallholders was car-
ried out in October 1971 in two areas of the state of
Selangor. In the first area, a central factory has been
established and the smallholders are currently selling
their latex and scrap to the factory. In the second
area, the smallholders are currently selling sheet rub-
ber and scrap to the local dealers under the traditional
processing and marketing system. However, the Malaysian
Rubber Development Corporation (MRDC) has proposed to set
up a central factory in the area. Eighty-seven small

holders from three kampongs19 constitute the sub-sample

19'I‘he Malaysian word for village.
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in the first area while ninety-one smallholders from four
kampongs constitute the second sub-sample.

The purpose of the survey in the first area was
to ascertain the smallholders' views on the benefits they
have achieved and the problems experienced by selling
their rubber to the central factory.20 In the second
area where a central factory is'expected to be estab-
lished, the purpose was to ascertain their views on the
benefits they expect to achieve and the problems they
anticipate. Thus, results obtained from the survey of
both areas would enable us to ascertain whether the bene-
fits perceived by smallholders are commensurate with the
benefits actually realized. Moreover, an understanding of
the smallholders' views regarding the problems experienced
and anticipated should help to ensure that these problems
are alleviated or minimized as new central factories are
established.

The result of the survey in the first area indi-
cated that smallholders derive four benefits by selling
their latex to the central factories. The benefits
listed in order of their importance as viewed by the
respondents are: (a) saving in processing costs and
time; (b) higher prices received; (c) more accurate and

satisfactory weighing and dry rubber content (d.r.c.)

20The survey questionnaire is given in Appendix D.
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determination by the collecting agents (that is, no
"cheating" as was with the case of the traditional buyers);
and (d) the collecting center is close to the rubber
holding.

Table 5.3 lists the benefits and the number of
responses to each benefit listed. It should be noted
that the number of smallholders responding to the gains
listed are greater than the number of smallholders inter-
viewed (87). The reason for this discrepancy is that
the question on the types of gains achieved by small-
holders was open-ended and more than one response to

this question was obtained from some respondents.

Table 5.3.--Smallholders' Benefits from Central Processing
and Number of Smallholders Listing Each Bene-
fit in Their Response.

Number of Per cent
Type of Benefit Smallholders of Sample
Responding
l. No processing costs and
time required 81 93
2. Higher prices received l6 18
3. No "cheating" in d.r.c.
determination and in
weighing 16 18

4. Collecting center is
close to the rubber
holding 28 32
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An interesting aspect of Table 5.3 is the low
percentage of the respondents listing the higher prices
received as one of the benefits of selling to the central
factory. Three factors could be attributed to this low
response. First, at the time of the survey, rubber prices
were much lower than when they were selling to the tradi-
tional buyers five to six years ago. It was found during
the survey that the majority of smallholders tend to com-
pare the total revenue (or the amount received per sale)
obtained from selling to the traditional buyers five to
six years ago and that currently obtained by selling to
the central factories, rather than comparing the price/lb.
received from the central factory and that received if
they had sold to the traditional dealers. Due to the
decline in rubber prices, the smallholders' total revenue
per sale is also likely to decline. As the smallholders
view it, the decline in total revenue despite selling to
the central factory indicates that they are not receiving
higher prices by selling to the central factory.

Second, since the smallholders have been selling
latex to the central factory for the last five years or
so, they are not aware of the current prices paid by the
traditional dealers which they could then compare with
the prices paid by the central factory. Third, respond-
ents currently selling latex to the central factory were

previously selling mainly unsmoked sheet to the traditional
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dealers. As such, they found it difficult to compare
prices received from the two buyers on a latex or any
other common basis.

As a result of the interaction of the above fac-
tors, the majority of the respondents have difficulty in
realizing that the prices received from the central fac-
tory are higher than those received from the traditional
dealers as will be indicated in the analysis in the follow-
ing chapter.

With regard to the problems encountered in the
central processing and marketing scheme, seventy-six
(87 per cent) responded that they encountered no problems
and were satisfied with the new channel of sale. The
main problem which caused dissatisfaction among the re-
maining (13 per cent) respondents was with determination
of the dry rubber content (d.r.c.) of the latex. These
respondents felt that the matrolax21 was inaceurate and
tend to underestimate the d.r.c.

In the second area where a central factory is pro-
posed to be established, the majority of the smallholders
interviewed (71 per cent) indicated they would shift the
sale of their rubber to the central factory if and when
the factory and the collecting centers are established.

A low percentage of the respondents (4 per cent) will not

21The device used in determining the dry rubber
content of latex.
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sell to the factory while the remaining 25 per cent were
uncertain.

For respondents who would not sell to the central
factory, the reason given was the unsatisfactory method of
determining the dry rubber content (d.r.c.) of the latex.
In the case of respondents who were uncertain, 60 per cent
expressed a wait-and-see attitude and would follow the
action of other smallholders in the village, while 40
per cent cited their lack of knowledge about the central
processing and marketing scheme as the reason for the un-
certainty.

In the case of the respondents who expressed
willingness to sell to the central factory, the benefits
listed in order of their importance as viewed by the re-
spondents are: (a) savings in processing costs and time
(70 per cent); (b) higher price (55 per cent); (c) proxi-
mity of the collecting center to the rubber holdings (11
per cent); and (d) no "cheating" in weighing and d.r.c.
determination by the collecting agent (5 per cent).22

The above respondents were also asked what prob-
lem, if any, they would anticipate when they sell their

latex to the central factory instead of their current sale

22Note that the total percentage of respondents

expressing the four anticipated benefits is greater than
100. The reason for this discrepancy is that the question
pertaining to the benefits was open-ended. As such,
respondents gave more than one response to the question.
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to the traditional dealers. The majority of the re-
spondents (92 per cent) anticipated no problems. The
other 8 per cent cited inaccuracy in weighing and under-
estimation of the d.r.c. of the latex as the problems

anticipated.

Summarx

The comparison between tﬁe traditional and the
new processing and marketing systems for smallholders'
rubber indicates the superiorities of the latter system.
The new processing methods have been found to be versatile
and can be utilized to process rubber with different
technical properties to meet the consumers' requirements.
The new process rubbers are graded according to technical
specifications in contrast to the visual grading of the
sheet rubber processed by the traditional method. Though
it is essential for the Malaysian rubber industry and
particularly for the smallholders to adopt these new pro-
cesses in order to remain competitive in the elastomer
market, there are several important reasons why these new
processes will not be adopted by smallholders on an indi-
vidual basis. However, the establishment of the central
processing factories provides a means by which small-
holders' output can be processed into the new rubbers and

marketed as Standard Malaysian Rubber (SMR).
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In order to ascertain the smallholders' views on
central processing, a sample survey of 178 smallholders
was carried out in October 1971 in two areas of the state
of Selangor. In the first area, a central factory has
been established and the smallholders are currently selling
their rubber to the factory. In the second area, the
smallholders are selling their rubber to the local dealers
under the traditional processing and marketing system.

On the basis of the survey, I am able to draw the follow-
ing conclusions.

First, the sale of rubber to the central factories
under the central processing and marketing scheme, has
been, and is likely to be, well received by the small-
holders. This conclusion is based on the fact that the
majority of smallholders currently selling to the central
factory experience no problem and are generally satisfied
with the new channel of sale and also on the fact that
the majority of smallholders in the proposed central
factory area have indicated their willingness to sell to
the factory and anticipate no problems in shifting to this
channel of sale. Second, the benefits from central pro-
cessing as perceived by smallholders are commensurate
with the benefits actually realized. The similarity be-
tween the benefits anticipated by smallholders who ex-
pressed willingness to sell to the proposed factory and

the benefits achieved by those currently selling to the
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factory bears out this conclusion. Third, insofar as bene-
fits from central processing are concerned, smallholders
view the savings in processing costs and time as the most
important single benefit.

Another interesting result of the survey needs to
be mentioned. It has been widely believed that small-
holders are reluctant to shift to the new channel of sale
because of the availability of cfedit (both in kind and
cash) from the traditional dealers. However, the result
of the survey has not borne out the above belief. 1In
both areas of the survey, non-availability of credit was
not considered as one of the problems experienced or

anticipated by the respondents.



CHAPTER VI

THE EFFECTS OF YIELD STIMULATION AND
CENTRAL PROCESSING AND MARKETING

ON SMALLHOLDERS' INCOME

In the preceding chapters, the effects of yield
stimulation on world and Malaysian natural rubber output
and prices have been analyzed followed by a discussion of
the traditional and the reorganized Malaysian smallholder
processing and marketing system. In this chapter, an at-
tempt is made to estimate the effects of ethrel stimula-
tion and central processing and marketing on the income
of smallholders. More specifically, the objective of this
chapter is to estimate and compare smallholders' income
under the following alternatives:

I. Without yield stimulation and under the traditional

processing and marketing system.

ITI. with the use of yield-stimulant but under the

traditional processing and marketing system.

ITI. Without the use of yield-stimulant but under the

central processing and marketing scheme.

141
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IV. With the use of yield-stimulant and under the

central processing and marketing scheme.

Gross rather than net income is used to compare
smallholders' income under the alternatives because the
variability in smallholder production costs makes it dif-
ficult to use net income figures. For example, production
costs have been found to vary with the location, size of
holding, yield per acre, types of processing equipment
used, ethnic group of smallholders (whether Chinese or
Malay smallholding) and whether the holding is operated by
family labor or hired labor.l

In computing gross income, the prices used are
those that are received by smallholders for their product
rather than the quoted f.o.b. prices. The prices received
by smallholders are arrived at by deducting from the
f.o.b. prices, research and replanting cesses, export duty
and the estimated marketing margins. A research cess of
1 cent/lb. is levied by the government on all rubber ex-
ported. This cess goes to the Malayan Rubber Fund Board
to meet the costs of its rubber research activities. The
replanting cess is levied at the rate of 4.5 cents/lb. of
rubber exported , As its name implies, this cess is levied

to help pay for the costs of the smallholder rubber

1J. W. L. Bevan, "A Study of Yields, Labor Inputs
and Incomes on Rubber Smallholdings in the Coastal Area
of Selangor," Department of Agriculture, University of
Malaya, Kuala Lumpur, Malaysia, 1962.
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replanting scheme which has been in operation since 1955.
An export duty is levied ad valorem with the rates ranging
from 4 to 10 per cent depending on the prevailing rubber
prices.2 The marketing margin as noted earlier, is the
difference between the f.o.b. prices, less research cess,
replanting cess and export duty and, the prices received
by the smallholders. The marketing margins computed by
Lim3 for smoked and unsmoked sheets and by Cheam4 for
scrap rubber will be used to arrive at prices received by
the smallholders.

(i) Smallholder Income Projections Without

Yield Stimulation and Under the Traditional
Processing and Marketing System: 1975-80

To get a meaningful estimate of the smallholders'
income, it is necessary to classify total production into
its different forms as f.o.b. prices and prices received
by smallholders vary with the forms of rubber produced

and exported. Smallholding production can be classified

2Rubber Research Institute of Malaya, Rates of
Exgort Duty and Cesses, Kuala Lumpur, Malaysia, October,

3s. c. Lim, "A Study of the Marketing of Small-

holders' Rubber at the First Trade Level in Selangor,"
Economics and Planning Division Report, No. 4, Rubber
Research Institute of Malaya, Kuala Lumpur, Malaysia
(September, 1968).

4S. T. Cheam, "A Study of the Marketing of Small-

holders' Lower Grade Rubber," Economics and Planning
Division Report, No. 8, Rubber Research Institute of
Malaya, Kuala Lumpur, Malaysia (July, 1971).
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into two forms; latex and scrap rubber. It has been found
that the percentage of scrap to total production is af-
fected by the tapping system employed, clones planted,
year of tapping,and the time between tapping and collec-
tion.5 Based on the experiments conducted by the Rubber
Research Institute6 and discussions with personnel of the
Smallholders Advisory Service DiQision of the Institute,
the overall average percentage scrap of smallholders' pro-
duction is assumed to be 20 per cent, with the remaining
80 per cent being latex. It has been noted earlier
(Chapter II) that approximately 30 per cent of the latex
is processed by smallholders into ribbed smoked sheet
(RSS), while the other 70 per cent is processed into un-
smoked sheet (USS). The USS is smoked by the first level
dealers before export.

The great bulk of the RSS (76 per cent) produced
by smallholders are classified as grades two and three by
the first level dealers at the time of sale while the
great bulk of the USS (also 76 per cent) is finally ex-

ported as grades three and four.7 For scrap rubber, more

5For the effects of these factors on the percentage
of scrap, see: Rubber Research Institute of Malaya,
Planters' Bulletin, No. 101, Performance of Clones in
Commercial Practice: Fifth Report, Kuala Lumpur,
Malaysia (March, 1969), pp. 85-88.

®1bid., p. 85.

7Lim, op. cit., p. 27.
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than 80 per cent are processed into 2X thin brown crepe
(2XTBC) for export.8 Thus, in computing the prices re-
ceived by smallholders selling RSS, the average f.o.b.
prices for RSS 2 and 3 will be used as the basis. The
average f.o.b. prices for RSS 3 and 4 and the f.o.b. price
for 2XTBC will form the basis for’computinq prices re-
ceived for USS and scrap respectively.

Smallholder Output and
Prices: 1975-80

Output projection for the period 1975-80 without
yield stimulation is shown in Table 6.1. The table also
indicates the classification of sﬁallholding production
into ribbed smoked sheet, unsmoked sheet and scrap rubber.
Price projections based on output without yield stimula-
tion have been made in Chapter IV (Tables 4.3 and 4.4).
The first set of price projections based on the assumption
of the continuing decline in the share of natural rubber
in the total elastomer consumption will be used in this
section. Since in this section,I am estimating small-
holders' income under the traditional processing and
marketing system, it is more appropriate to use the first
set of projections. The second set of projections was
based on the assumption that the share of natural rubber

in the total elastomer consumption will be maintained at

8Cheam, op. cit., p. 40.



146

Table 6.1.--Projected Malaysian Smallholding Rubber Output
Without Yield Stimulation, and Classification of
Output into Ribbed Smoked Sheet (RSS), Unsmoked
Sheet (USS) and Scrap for 1975-802
('000 Long Tons)

Classification of Total

vear Prggigfed Projected Output
Output RSS USS Scrap

1975 934 224 523 187
1976 977 235 547 195
1977 1030 247 577 206
1978 1095 263 613 219
1979 1162 279 651 232
1980 1231 296 689 246

3assumes that 80 per cent of the smallholding pro-
duction is latex and 20 per cent is scrap. Thirty per cent
of the latex is processed into ribbed smoked sheet (RSS),
and the other 70 per cent is processed into unsmoked sheet
(uss) .
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40 per cent throughout the projection period as a result
of the increased production of the new process rubbers.
However, it should be noted that I have so far
projected only RSS 1 prices. Since the average f.o.b.
prices of RSS 2 and 3; RSS 3 and 4, and f.o.b. price of
2XTBC will be used in estimating prices received by
smallholders for rubber sold as RSS, USS, and scrap respec-
tively, it is then necessary to project the f.o.b. prices
of RSS 2, 3 and 4 and f.o.b. prices of 2XTBC. Since the
above prices are highly correlated with RSS 1 prices, these
prices are determined in relation to RSS 1 prices by the

following estimated equations for the period 1960-70.

—
o
]

-0.4420 + 0.9926 (PRSS ) 2

RSS, (0.0103) 1 R™ = 0.99

2. Pygg, = 0-7001 + 0.9791 (prgg ) R% = 0.99

3. Ppgg, = 10710 + 0.9710 (Prgg ) R% = 0.99

4. Poyrpc =71-3°°8 +(g:322;)(PR551) RZ = 0.95
where PRSSl' PRssz' PRSS3' PRSS4 and P xrpc 2r€ the f.o.b.

prices of RSSl, RSSZ, RSS3, RSS4 and 2XTBC respectively in
Malaysian cents/lb. The figures in parentheses below each
coefficient are the standard errors of the coefficients.
The data used in estimating the above equations and their

sources are given in Appendix C, Table 1.
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Prices of RSS2, RSS3 and 2XTBC derived from the
above equations together with the RSS1 prices and the
average prices of RSS 2 and 3, and RSS3 and 4 are presented
in Table 6.2. Given the classification of smallholding
output into RSS, USS and scrap, and the average prices of
RSS2 and 3; RSS3 and 4, and prices of 2XTBC, an estimate
of smallholders' income is now atfempted (Table 6.3).

Table 6.3 shows the various deductions made from
the f.o.b. prices of the three forms of rubber, the prices
actually received by smallholders as a result of the deduc-
tions, and the estimated smallholders' income. 1In reading
the table, it should be noted that the marketing margin for
scrap rubber is calculated in terms of the dry weight of
rubber (100 per cent dry). In other words, the prices
paid by dealers for the scrap rubber is converted to what
would have been paid if the smallholders' scrap rubber had
been 100 per cent dry. This procedure was followed by
Cheam9 on the ground that since f.o.b. prices refer to the
dry weight of rubber, the Marketing margin is also calcu-
lated in terms of the dry weight.

The above procedure leads to an underestimation of
the marketing margin resulting in the overestimation of
the prices received by smallholders shown in Table 6.3.
However, since the objective in this chapter is to com-

pare smallholders' income under different alternatives,

9Cheam' 920 Cit. ’ pp. 45-490
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the adoption of the above procedure, though it results in
overestimating the prices received by smallholders, causes
no problem so long as the same procedure is maintained in
computing prices received and incomes under all alterna-
tives.

In the case of unsmoked sheet (USS), the marketing
margin is computed in terms of pfices paid by dealers
after deducting for the estimated moisture content and the
prices are not converted to reflect the 100 per cent dry

weight prices.10 Such a procedure does not lead to an

underestimation of the marketing margin and the overestima-
tion of the prices received by smallholders. The small-
holders' income based on the total production (that is, pro-
duction of ribbed smoked sheet, unsmoked sheet, and scrap)

is calculated from Table 6.3 and is shown in Table 6.4.

(ii) Smallholders' Income Projections With
Yield Stimulation and Under the Traditional
Processing and Marketing System: 1975-1980

Smallholding output with the application of the
yield-stimulant ethrel has been projected in Chapter III.
Two sets of output projections were made, the "low" pro-
jection and the "high" projection. For prices, two sets
of projections were also made. The first set was based
on the assumption of the continuing decline in the share

of natural rubber in the total elastomer consumption. The

10Lim, op. cit., p. 28.
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Table 6.4.--Projected Malaysian Smallholders' Total
Income from Rubber Without Yield Stimulation
and Under the Traditional Processing and
Marketing System: 1975-80.2

Year Total Projected Income ($ Mil.)
1975 660.29
1976 672.40
1977 676.50
1978 676.48
1979 665.17
1980 652,32

Source: Calculated from data in Table 6.3.

2Includes income from ribbed smoked sheet (RSS),
unsmoked sheet (USS), and scrap.
second set was based on the assumption that the share of
natural rubber in the total elastomer consumption will be
maintained at 40 per cent throughout the projection period
(1975-80) as a result of the increased production of the
new process rubbers. Since this section deals with the
smallholder income under the traditional processing and
marketing system, the first set of price projection will be
used in computing income. Two levels of smallholder income
will be estimated in this section based on the low and high

output projections.

Smallholder Output and Prices

Projected output with yield stimulation (for the

low and high projections) and the classification of the
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total output into its different forms are shown in Table 6.5.
The estimated proportions of each form of rubber in total
production used in this table are similar to those used in
Table 6.1.

However, the effect of yield stimulation on the
percentage of scrap needs to be mentioned. Ethrel in-
creases yield by prolonging the flow of latex after each
tapping.ll A prolonged flow period, however, is likely to
lead to a higher percentage of late dripping of latex
(that is, dripping after the latex in the receiving con-
tainer has been collected), and this in turn leads to a
higher percentage of scrap mainly in the form of cuplumps.
The percentage of scrap has been found to increase to as
much as 40 per cent as a result of late dripping of latex

arising from ethrel stimulation.12

The percentage of scrap
can be reduced to the normal level if a second round of
latex collection is undertaken to take advantage of the
late dripping. In fact, the use of ethrel necessitates two

rounds of latex collection instead of one as with the case

of non-ethrel usage. In my analysis, I will thus assume

llG. F. J. Moir, "A Radical Approach to Exploita-
tion," Planters' Bulletin, No. 111, Rubber Research Insti-
tute of Malaya, Kuala Lumpur, Malaysia (November, 1970),
p. 342.

12T. Y. Pee, and P. D. Abraham, "Economic Analysis
of R.R.I.M. Ethrel Trials," Preprint No. 3, R.R.I.M.
Planters' Conference, Kuala Lumpur, Malaysia (1971),
Table 1, p. 2.
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that two rounds of latex collection are undertaken by the
smallholders using ethrel and so the percentage of scrap
will stay at the same level (20 per cent) as in the case
of non-stimulation.

In calculating the prices received by smallholders
for their output shown in Table 6.5, two levels of pro-
jected prices will be used as the basis. It can be re-
called from Chapter IV (Table 4.4) that one level of
prices is based on the low output projection while the
other is based on the high output projection.

For reasons indicated in the preceding section,
the average of RSS 2 and RSS 3 f.o.b. prices, the average
of RSS 3 and RSS 4 f.o.b. prices, and f.o.b. prices of
2XTBC are used as the basis for calculating prices re-
ceived by smallholders for their rubber sold as ribbed
smoked sheet (RSS), unsmoked sheet (USS) and scrap respec-
tively. Prices of RSS 2, 3, 4 and 2XTBC are derived from
the projected f.o.b. RSS1 prices using equations 1, 2, 3
and 4 estimated in the preceding section. Table 6.6 shows
the various RSS prices; average of RSS 2 and 3, and average
of RSS 3 and 4 prices,and 2XTBC prices based on the low
and high output projections.

Based on the classification of output into its
different forms and on the projected f.o.b. prices of each
form of rubber, the two levels of smallholders' income

under the low and high output projections are estimated in
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Tables 6.7 and 6.8 respectively. The tables also indicate
the various deductions from the f.o.b. prices and the re-
sulting prices received by the smallholders. The small-
holders' income based on total smallholding production
(ribbed smoked sheet, unsmoked sheet and scrap) is shown
in Table 6.9.

Before comparing the smallholders' income with
and without the use of the yield-stimulant ethrel, it is
necessary to deduct from the former income certain addi-
tional expenses expected to be incurred by smallholders
using the stimulant. These additional expenses are the
cost of the chemical (ethrel), and the cost of additional
fertilizers required. It has been estimated that the cur-
rent cost of the chemical is approximately $24.00 per acre
per year.13 However, ethrel is still in the early stages
of commercial production. For the purpose of deducting
the ethrel cost from the smallholders' income, a cost of
$20.00 per acre throughout the projection period (1975-80)
is assumed. This assumption is based on the likelihood
that full-scale commercial production of ethrel would re-
sult in lowering the production costs and hence the price
of the chemical.

In the case of fertilizers, additional costs would

be incurred as a result of additional fertilization

13Rubber Research Institute of Malaya, Planters'
Bulletin, No. 111, Integration of New Stimulation Tech-
nigues with Exploitation Practice, Kuala Lumpur, Malaysia
(November, 1970), p. 394.
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required by the stimulated trees as it has been found
that ethrel stimulation resulted in an increase in the
nutritional requirements due to increased production of
latex. 4 In order to sustain the response to stimulation,
it is thus necessary to apply additional fertilizers to
the stimulated trees. The cost of the additional ferti-
lizers has been estimated at about $12.00 per acre.15
To make a meaningful comparison of smallholders'

income with and without yield stimulation, the cost of
ethrel and the additional fertilizers amounting to $32.00
per acre are deducted from the incomes based on yield
stimulation. The incomes net of these costs are also pre-
sented in Table 6.9 in columns 3 and 4.

(iii) Smallholders' Income Projections Without

Yield Stimulation and With Central Processing
and Marketing: 1975-80

The central processing and marketing scheme has
been discussed in Chapter V. 1In this section, an attempt
is made to estimate the effect of the scheme on the in-
come of smallholders. The procedure adopted here is to
compare the estimated prices received by smallholders sell-

ing to the Malaysian Rubber Development Corporation (MRDC),

14E. Pushparajah et al., "Nutritional Requirements

of Hevea Braziliensis in Relation to Stimulation," Pre-
print No. 13, R.R.I.M. Planters' Conference, Kuala
Lumpur, Malaysia, 1971, p. 3.

15Pee and Abraham, op. cit., p. 3.
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and prices received from the traditional dealers. How-
ever, as noted earlier, while the dealers purchase ribbed
smoked sheet (RSS), unsmoked sheet and scrap from small-
holders, MRDC's purchases consist mainly of latex and
scrap. In comparing the prices received by smallholders
from the two buyers, it is necessary that the comparison
be made on a common basis. In this case, the comparison
is made on a latex basis. Thus, in computing small-
holders' income under the central processing and marketing
scheme, the savings on processing and smoking costs are
included as additions to the prices received since non-
incurrence of these costs partly constitute the gains to

smallholders by selling to the central factories (MRDC).16

Smallholder Output and Prices

The output without yield stimulation was projected
in Chapter III and the classification of the output into
ribbed smoked sheet (RSS) unsmoked sheet (USS) and scrap
was made in section (i) of this chapter (see Table 6.1).
With regard to prices, it should be noted that the prices
paid by MRDC for the smallholders' latex are based on
f.o.b. prices of RSS 1 net of export duty, replanting and
research cesses and less 7.5 cents/lb. deduction by MRDC

for the collecting agent% commission, transportation and

16By selling latex to MRDC as opposed to selling
processed rubber (RSS and USS), processing and smoking
costs are no longer incurred by the smallholders.
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processing costs. For scrap rubber, the price paid is
based on the f.o.b. price of 2X thin brown crepe (2XTBC)
less the above deductions.17

In calculating the expected gains and income of
smallholders under the central processing and marketing
scheme, both sets of price projections will be used as
the basis. Recall that the first set of projections was
made on the assumption that the share of natural rubber
in the total elastomer consumption will continue to de-
cline during the projection period, from 39 per cent in
1975 to 34 per cent in 1980. The second set of projec-
tions was based on the assumption that natural rubber is
able to maintain its current share (40 per cent) of the
total elastomer consumption during the same period as a
result of the anticipated increase in the production of
the new process rubbers.

Since, in this section I am interested in the
smallholders' income based on the sale of their output to
the central factories (where it is subsequently processed
into the new process rubbers), the second set of projec-
tions is then the more relevant one to use in estimating
the income. However, for the purpose of comparing the

prices received by smallholders under the traditional and

17It was noted earlier that approximately 80 per
cent of the smallholders' scrap rubber is processed into
2XTBC. This is the reason for basing prices paid for
smallholders' scrap on 2XTBC prices.
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the new processing and marketing systems, the first set

of price projection is used as the basis for calculation.
Since the prices received by smallholders under the tradi-
tional processing and marketing system have been calcu-
lated on the basis of the first set of projection, the
comparison is more meaningful if the same set of pro-
jected prices form the basis on which the prices received
under new processing and marketing are derived.

Tables 6.10 and 6.11 show the projected small-
holding output (without yield stimulation); f.o.b. prices;
the various deductions from the f.o.b. prices; processing
and smoking costs; prices received by smallholders, and
the estimated smallholders' income for each form of the
rubber produced based on the first (low) and second (high)
set of price projections respectively. 1In the case of
rubber produced as ribbed smoked sheet (RSS) and unsmoked
sheet (USS), for reasons noted earlier, the f.o.b. prices
of RSS 1 are used as the basis for calculating the prices
received by smallholders. 1In the case of scrap rubber,
the f.o.b. prices of 2X thin brown crepe (2XTBC) form the
basis for deriving the smallholders' price. The RSS 1
prices used in the calculations are those projected in
Chapter IV (see tables 4.4 and 4.6). The 2XTBC prices
are derived from the RSS 1 prices using equation 4 in
section (i). 1In comparing the smallholders' price and

income under the traditional and the new processing and
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marketing systems, the savings on the processing and
smoking costs involved in the latter system should be
added to the smallholders' price. For scrap rubber, no
savings on processing or smoking costs are involved as in
both processing and marketing systems, smallholders sell
their scrap rubber in an unprocessed form.

As noted earlier, processing and smoking costs vary
substantially among smallholders. The average cost fig-
ures of 1.7 cents/lb. for processing,and 2.5 cents/lb. for
smoking, used in the Table 6.10 and 6.11 are based on
discussions with the personnel of the Smallholders' Ad-
visory Service and the Economics and Planning Divisions
of the Rubber Research Institute of Malaya (RRIM), and on
the results of a survey of 165 group processing centers
by the Institute.18

Smallholders' total income (that is, income from
ribbed smoked sheet, unsmoked sheet, and scrap) under the
low and high price assumptions are derived from Tables
6.10 and 6.11 and are shown in Table 6.12.

(iv) Smallholder Income Projections With Yield

Stimulation and With Central Processing
and Marketing: 1975-80

In this section, an attempt is made to project

smallholders' income with the use of the yield-stimulant

18C. Barlow and S. C. Lim, "A Report on the
Survey of Malay Group Processing Centers," Economic Report,
No. 1, Rubber Research Institute of Malaya, Kuala Lumpur,
Malaysia (1965), Tables 3 and 7.
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Table 6.12.--Projected Malaysian Smallholders' Total Income
from Rubber Without Yield Stimulation and With
Central Processing and Marketing: 1975-802
(With Low and High Price Projections)

Estimated Smallholders' Income ($ Mil)

Year
With Low Price With High Price
Projection Projection€
1975 750.14 761.61
1976 769,12 787.64
1977 774.14 804.60
1978 790.19 831.46
1979 782.62 852.88
1980 783.17 868.33

aCalculations based on data from Tables 6.10 and
6.11. Total income includes income from ribbed smoked
sheet (RSS), unsmoked sheet (USS) and scrap.

bSee footnote a in Table 6.10.

cSee footnote a in Table 6.11.
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ethrel,and under the central processing and marketing
scheme. In all, four income levels are projected based
on the low and high output and price projections. The
four income levels projected are those based on low out-
put and price projections (Table 6.13); high output and
low price projections (Table 6.14); low output and high
price projections (Table 6.15); and finally, high output
and high price projections (Table 6.16).

The output and the f.o.b. price data used in
Tables 6.13 to 6.16 are those projected in Chapters III
and IV (Tables 3.9, 4.4, and 4.6). For reasons discussed
in the preceding section, the f.o.b. prices of ribbed
smoked sheet (RSS) 1 form the basis from which prices re-
ceived by smallholders for their latex (previously sold
as RSS and USS) are derived. For scrap rubber, the f.o.b.
prices of 2X thin brown crepe are used in deriving the
smallholders' price. The 2XTBC prices are derived from
the RSS 1 prices using equation 4 in section (i).

The four levels of smallholders' total income
(income from ribbed smoked sheet, unsmoked sheet and
scrap based on the low and high output and price projec-
tions) are then derived from Tables 6.13 to 6.16 and are
presented in Table 6.17 (left half of the table). For
reasons presented in section (ii), costs of the chemical
ethrel and the additional fertilizers which are addi-

tional cash expenses incurred as a result of yield
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stimulation are deducted from the smallholders' total in-
come. The smallholders' incomes net of these costs are

presented on the right half of Table 6.17.

Central Processing and Marketing, and
Smallholder Prices

In this section, the gains (cents/lb.) by small-

ET

holders from selling their rubber to the central factories F-
are estimated. The procedure adopted here is to compare
the prices (cents/1lb.) received by smallholders for the

rubber sold as ribbed smoked sheet (RSS), unsmoked sheet -

(USS) and scrap under the traditional processing and
marketing system and the prices received if they instead
sell latex and scrap to the central factories under the
central processing and marketing scheme. More specifically,
the comparison is made between prices received by small-
holders without yield stimulation and without central
processing and marketing (taken here as the base price)
and prices received without yield stimulation but with
central processing and marketing (Table 6.18).

In the case of smallholders selling ribbed smoked
sheet (RSS) under the traditional processing and market-
ing system, shifting their sale to the central factories
could result in an increase of prices received by an
average of 0.8 cents/lb. For the unsmoked sheet (USS)
producers, the shift in sale is estimated to increase the

average prices received by about 5.3 cents/lb. In the
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case of scrap rubber, prices received is estimated to in-
crease by 5.8 cents/lb. as a result of selling to the
central factories.

The increase in smallholders' price for RSS and
USS under the central processing and marketing scheme
arises from a combination of three factors, namely the
reduction in marketing margins, the higher f.o.b. prices19
from which prices received are derived, and the savings
on processing and smoking costs. However, in the case
of scrap rubber, the increase arises only from reductions
in the marketing margin as in both processing and market-
ing systems,smallholders' scrap rubber is sold in an un-
processed form, and the prices paid are based on the same
f.o.b. prices, that is, f.o.b. prices of 2X thin brown
crepe (2XTBC).

Comparison between the expected gains (in terms of
prices received by smallholders) of RSS, USS, and scrap
under the central processing and marketing scheme indi-
cates that the smallholders currently producing RSS could
expect to gain little by selling their rubber as latex
to the central factories. The reason is that the market-

ing margin for RSS under the traditional processing and

19Recall that for reasons discussed earlier,
prices paid to smallholders for their RSS and USS under
the traditional processing and marketing system are based
on the average f.o.b. prices of RSS 2 and 3, and average
f.o.b. prices of RSS 3 and 4. However, under the central
processing and marketing scheme, the prices paid for the
smallholders' latex are based on the f.o.b. prices of RSS 1.
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marketing system (see Tables 6.7 and 6.8) is relatively
low and little reduction in the margin can be expected by
shifting the sale to the central factories. RSS producers
could gain as much or more by upgrading the quality of the
rubber to RSS 1 or RSS 2 and thus fetching higher prices.
In the case of USS producers, the price gains are sub-
stantial resulting from reduction in the marketing margin
(about 1.6 cents/lb.), savihgs on the cost of processing
(about 1.7 cents/lb.), and the higher f.o.b. prices from
which smallholders' prices are derived (about 2
cents/lb.).20

The highest potential gain from the central pro-
cessing is achieved from the sale of scrap rubber. This
gain is the difference between the 13.27 cents/lb. market-
ing margin under the traditional processing and marketing
system,and the 7.50 cents/lb. deduction made by the central
factory for processing, transportation costs, and the col-

lecting agents' commission (see Tables 6.3 and 6.10).

20The 1.6 cents/lb. reduction in the marketing

margin is the difference between the 9.08 cents/lb. average
margin for USS under the traditional processing and market-
ing system and the 7.5 cents/lb. deduction by the Malaysian
Rubber Development Corporation (MRDC). Processing costs
have been assumed at 1.7 cents/lb. The 2 cents/lb. higher
f.o.b. prices is the average difference between RSS 1
prices and the average of RSS 3 and 4 prices (see Tables
6.2, 6.3 and 6.10).
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Comparison of Smallholders' Projected Income
With and Without Yield Stimulation and
Central Processing and Marketing

A summary of the smallholders' projected income
under four alternative strategies is presented in Table
6.19. 1In comparing smallholders' income under the differ-
ent technological alternatives, the income without yield
stimulation and under the traditional processing and
marketing system (Alternative 1), is used as the base in-
come. As can be seen from Table 6.19, this income is
projected to be $660.29 million in 1975 and $652.32 million
in 1980.

Based on the low output projection with yield
stimulation,and under the traditional processing and
marketing system (Alternative II), the income is pro-
jected to be $676.41 million in 1975 and $700.65 million
in 1980. This represents an increase of about $16 million
or 2.5 per cent,and $48 million or 7.5 per cent over the
1975 and 1980 base income respectively. With the high
output projection, the income can be expected to increase
to $673.54 million in 1975, and $686.24 million in 1980.
This represents an increase of about $13 million or 2.0
per cent,and $34 million or 5.1 per cent over the 1975
and 1980 base income respectively.

In the case of the projected income without yield
stimulation but with central processing and marketing

(Alternative III), a substantial increase over the base
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income can be expected. Based on the low and high price
projections, this income is estimated to range from
$750.14-761.61 million in 1975 and $783.17-868.33 million
in 1980. This is an increase of some $90-101 million or
13.6-15.3 per cent over the 1975 base income,and an in-
crease of $131-216 million or 20.0-32.2 per cent over the
1980 base income. It must be emphasized here that this
substantial increase in income is based on the assumption
that all the smallholders shifted to the central process-
ing and marketing. On the average, each smallholder that
shifts to the central processing and marketing can expect
to increase his income by the above estimated percentages.

It is interesting to note that the projected in-
come under Alternative III is higher than the income with
yield stimulation and under the traditional processing
and marketing system. Thus, insofar as the smallholders
are concerned, the analysis indicates that central process-
ing and marketing has greater potential in increasing
smallholders' income than yield stimulation.

The final comparison is now made between the base
income (i.e. income without yield stimulation and central
processing) and the income with yield stimulation and
central processing and marketing (Alternative IV). From
Table 6.19, it can be seen that four levels of income
under this alternative have been projected based on the

low and high output and price projections. As to be
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expected, the level of income projected is highest for the
low output and high price assumptions. Under this alter-
native, the income is estimated to range from $775.33-
795.63 million in 1975, and from $818.13-881.45 million in
1980. Compared to the base income, this represents an
increase of approximately $115-135 million or 17.0-20.0
per cent in 1975, and an increase of $166-229 million or
25.0-35.0 per cent in 1980. The magnitude of the increase
depends on the output and price assumptions (low or high)
used. Comparing the income under this alternative with
the income without yield stimulation but with central
processing and marketing, again indicates the potential of
the central processing and marketing scheme as the major

contributor to the increase in smallholders' income.

Summar
This chapter is an attempt to estimate the income
of smallholders for the period 1975-80 under the four
following alternatives:
1. Without yield stimulation and under the tradi-

tional processing and marketing system.

2. With yield stimulation but under the traditional

processing and marketing system.

3. Without yield stimulation and under central

processing and marketing system.
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4. With yield stimulation and under central process-

ing and marketing system.

Gross rather than net income is used to compare
smallholders' income under the above alternatives, because
the variability in smallholder production costs makes it
difficult to use net income figures. In computing the
income, the prices used are those received by the small-
holders. These prices are arrived at by deducting from
the f.o.b. prices, the research and replanting cesses,
export duty, and the estimated marketing margins.

A comparison of the smallholders' income under the
‘four alternatives indicates that both yield stimulation
and central processing and marketing can be expected to
increase smallholders' income during the period 1975-80.
In comparing the income, the income under Alternative I is
used as the base income. This income is projected to be
$660.29 million in 1975 and $652.32 million in 1980.

Under Alternative II, the income is estimated to increase
by $13-16 million, or 2.0-2.5 per cent in 1975, and by
$34-48 million, or 5.1-7.5 per cent in 1980. Under Al-
ternative III, the income is estimated to increase by $90-
101 million or 13.6-15.3 per cent in 1975, and by $131-
216 million or 20.2-32.2 per cent in 1980. The higher
increase in income under Alternative III, as compared to
the increase under Alternative II, indicates that central

processing and marketing has greater potential in
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increasing smallholders' income than yield stimulation.
The income under Alternative IV is estimated to be $115-
135 million or 17.0-20.0 per cent higher than the base
income in 1975, and $166-229 million, or 25.0-35.0 per
cent higher in 1980. Comparing this increase in income
with the increase under Alternative III again indicates
the potential of central processing and marketing as the
major contributor to the increase in smallholders' income.
An attempt is also made to estimate the gains (in
cents/lb.) by smallholders under the central processing
and marketing scheme by comparing the prices received for
ribbed smoked sheet (RSS), unsmoked sheet (USS) and scrap
under this system and those received under the tradi-
tional processing and marketing system. The result indi-
cates that smallholders currently producing RSS could
expect to gain little (about 0.8 cents/lb.) under the
central processing and marketing scheme. These producers
could gain as much or more by upgrading the quality of the
sheets and thus fetching higher prices. For the USS pro-
ducers, however, the price gains are substantial and
average about 5.3 cents/lb. resulting from reduction in
the marketing margin, savings on processing costs, and the
higher f.o.b. prices from which the prices paid to the
smallholders are based on. The highest potential gain

from central processing and marketing is achieved from the
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sale of scrap rubber. This gain is estimated to be
about 5.8 cents/lb. and results from the reduction in the

marketing margin under the new processing and marketing

system.



CHAPTER VII

IMPLICATIONS OF YIELD STIMULATION AND CENTRAL
PROCESSING AND MARKETING FOR THE MALAYSIAN
NATURAL RUBBER INDUSTRY WITH SPECIAL

EMPHASIS ON SMALLHOLDERS

The analysis of the potential effects of the new
technologies in natural rubber production and processing
raises a number of implications for the Malaysian natural
rubber industry. In this chapter, the various implications

arising from the above technologies are discussed.

Competitiveness of the Natural Rubber Industry

It was noted in Chapter IV that the natural-
synthetic rubber competition occurs on both price and non-
price basis. The adoption of the new production technology
by Malaysian rubber producers, particularly the small-
holders, and the processing of the output into the new pro-
cess rubbers are likely to enable natural rubber to maintain
or even enhance its price and non-price competitiveness in

the elastomer market.

186
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An important means of reducing production costs is
through the increase in yield per unit area. Cost reduc-
tions have thus far been achieved mainly through replanting
with high-yielding clones. The use of the yield-stimulant
ethrel to increase yields has the potential of further re-
ducing production costs, and thus enhancing the price-
competitiveness of natural rubber against the synthetic.

Insofar as non-price competition is concerned, it
was pointed out earlier that improvements in the technical
properties of synthetic rubber have been rapid in view of
the developments of the special purpose and the stereo-
regular rubbers, as these rubbers have certain properties
which are superior to those of natural rubber. It was also
noted that the new processing methods for natural rubber,
due to their versatility, can be made to produce block
natural rubbers with technical properties required by the
consumers, and that the rubbers produced require no pre-
treatments before use in the consumers' factories. The pro-
duction of the new process rubbers thus represents an im-
provement in the technical properties of natural rubber,
and is likely to enhance its non-price competitiveness in
the elastomer market.

The analysis of the impact of the central process-
ing and marketing scheme on Malaysian smallholders' income
has indicated that the scheme would substantially increase

smallholders' income. However, equally important is the
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fact that the scheme, by enabling smallholders' output to

be processed into the new process rubbers, is likely to
make a positive and significant contribution to the competi-
tive position of natural rubber in the elastomer market.

The contribution could be significant in view of the fact
that Malaysian smallholders currently produce approximately

22 per cent of the world output of natural rubber.

Foreign Exchange Earnings

It has been noted earlier that Malaysian rubber ex-
ports represent the largest source of foreign exchange
earnings. In 1970, the earnings from rubber accounted for
about 40 per cent of the country's total foreign exchange
earnings.1 The adoption of the yield-stimulant ethrel by
the Malaysian estates and smallholdings can be expected to
substantially increase the foreign exchange earnings from
rubber during the projection period (1975-80). Table 7.1
shows the estimated foreign exchange earnings with and with-
out yield stimulation for the period 1975-80. The calcula-
tion of the earnings has been based on the low price pro-
jection made in Chapter IV.

Comparing the foreign exchange earnings with and
without yield stimulation indicates that with yield stimu-

lation, the earnings can be expected to increase from

lMalaysia, Department of Statistics, Monthly Statis-
tical Bulletin, Kuala Lumpur, Malaysia (December, 1971),
Table 1.5, p. 149.
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Table 7.1l.--Projected Malaysian Foreign Exchange Earnings from Rubber
With and Without Yield Stimulation: 1975-80.2
($ Mil.)

Without Yield Stimulation With Yield Stimulation
Year

Smallholdings Estates Total Smallholdings Estates Total

1975 992.28 797.91 1790.19 1062.27 854.22 1916.49
1976 1006.71 787.16 1793.87 1063.18 859.63 1922.81
1977 1013.79 762.80 1776.59 1063.23 843.53 1906.76
1978 1038.72 744.65 1783.37 1151.49 869.54 2021.03
1979 1062.40 723.18 1785.58 1351.53 923.55 2275.08
1980 1082.31 703.36 1785.67 1378.89 981.02 2359.91

aCalculations based on Tables 3.1, 3.5, and 3.9.

$1790.2 million to $1916.5 million in 1975, representing an
increase of about $126 million or 7 per cent. By 1980, the
earnings have been estimated to increase from $1785.7 mil-
lion to $2359.9 million, or an increase of $574 million or

32 per cent.

Export Tax-Revenue

The increase in output resulting from yield stimu-
lation would also significantly increase the export tax
revenue from rubber. It can be seen in Table 7.2 that with
the adoption of yield stimulation by the estates and small-
holdings, the export tax revenue from rubber is estimated
to increase from about $71.7 million to $75.5 million in
1975, and from $71.8 million to $93.9 million in 1980.

This represents an increase of about $4 million or
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Table 7.2.--Projected Malaysian Export Tax Revenue from Rubber With and
Without Yield Stimulation: 1975-80.

($ Mil.)

Year Without Yield Stimulation With Yield Stimulation

Smallholdings Estates Total Smallholdings Estates Total
1975 40.09 31.59 71.68 41.67 33.78 75.45
1976 39.82 31.14 70.96 41.04 32,56 73.60
1977 39.59 29.79 69.38 42.53 32.85 75.38
1978 41.84 30.00 71.84 45.77 34.60 80.37
1979 41.39 28.17 69.56 53.73 36.75 90.48
1980 43.51 28.27 71.78 54.82 39.04 93.86

Source: Rubber Research Institute of Malaya, Rates of Export Duty and
Cesses, Kuala Lumpur, Malaysia, October, 1968, and Tables 3.1,
3.5, and 3.9.

5 per cent, and $22 million or 31 per cent in 1975 and 1980
respectively.

Apart from its positive effect on the export tax
revenue, output increase through yield stimulation would
also result in substantial increases in research and re-
planting cesses (Table 7.3). With yield stimulation, the
research cess is estimated to increase from $37.7 million
to $42.1 million in 1975, and from $45.5 million to 60.8
million in 1980. This represents an increase of about $4
million or 12 per cent, and an increase of about $15 mil-
lion or 33 per cent for 1975 and 1980 respectively. The
replanting cess is estimated to increase by about $8 million
or 9 per cent in 1975, and by about $32 million or 26 per

cent in 1980 as a result of the output increase through
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Table 7.3.--Malaysia: Research and Replanting Cesses from
Rubber With and Without Yield Stimulation:
1975-80.
($ Mil.)

Without Yield Stimulation With Yield Stimulation

Year Research Replanting Research Replanting
Cess Cess Cess Cess
1975 37.74 94,15 42.13 102.61
1976 40.00 98.48 44,93 110.17
1977 40.43 103.82 48.16 119.35
1978 42.11 110.38 52.08 130.54
1979 43.75 117.13 56.22 142.73
1980 45.50 124.08 60.77 156.34

Source: Rubber Research Institute of Malaya, Rates of
Export Duty and Cesses, Kuala Lumpur, Malaysia,
October, 1968, and Tables 3.1, 3.5, and 3.9.

ethrel stimulation.2 An increase in research and replant-
ing cesses means an increase in funds available for carry-
ing out research activities in rubber and in replanting old
trees with high yielding clones under the rubber replanting

program.

Supply Elasticity and Price Fluctuations

It has been noted in Chapter III that the supply of

natural rubber is price inelastic except in the long run.

2Increase in the replanting cess comes from the in-
crease in smallholding output only. Increase in output of
estates does not affect the cess as the cess levied at the
time of export are returned to the estates. In other words,
only the smallholders pay the replanting cess.
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This supply inelasticity has been one of the factors con-
tributing to fluctuations in natural rubber prices and to
the declining share of natural rubber in the total elas-
tomer consumption.3

Since the supply is inelastic, shifts in demand re-
sult in much larger variations in market prices than in the
quantities supplied, thus resulting in wide fluctuations
which have characterized natural rubber prices. These fluc-
tuations in turn not only result in instability of the pro-
ducers' income, but also in instability in foreign exchange
earnings and export revenue. In the case of Malaysia where
rubber is a major source of foreign exchange earnings and
public revenue, instability in natural rubber prices causes
severe economic strains and difficulties in development
planning and implementation of development projects.

The inelasticity of natural rubber supply has also
been a contributory factor in the inability of natural
rubber to respond to the growth in world demand for elas-
tomers. During the last two decades, total elastomer con-
sumption has been increasing at an average annual rate of
7 per cent. However, natural rubber output has only been

increasing at an annual average rate of 3 per cent. The

3An analysis of the various factors contributing to
the fluctuations in natural rubber prices is given in
A. H. H. Tan, "Natural Rubber Problems and Techniques of
Stabilization" (Master's prospectus, University of Malaya,
1962); and P. F. Adams, "Fluctuations in the Price of
Natural Rubber," Kuala Lumpur, Malaysia, Ministry of Com-
merce and Industry, 1958.
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gap was bridged by increases in the output of synthetic
rubber. As synthetic rubber production increased to meet
the increasing demand, its share in the total elastomer
consumption increased steadily. For example, the share of
synthetic rubber in the total elastomer consumption in-
creased from 29 per cent in 1956 to 59 per cent in 1969.4
The use of ethrel in stimulating the yield of rub-
ber trees is likely to enable production to be more re-
sponsive to changes in price and thus reduces the short run
inelasticity of supply. For example, in the case of a
price increase, producers can respond by increasing the
frequency of ethrel application or by bringing younger
acreage into stimulation. Increases in price might also
induce new smallholdings to adopt the yield-stimulant. 1In
the case of the decline in prices, producers can respond by
reducing the acreage stimulated or discontinue the use of
the stimulant. Thus yield stimulation, by reducing the in-
elasticity of supply is likely to have a stabilizing effect
on natural rubber prices. Moreover, by reducing the in-
elasticity of supply, yield stimulation would increase the

ability of natural rubber to respond to the future growth

in world demand for elastomers.

4International Rubber Study Group, Rubber Statis-
tical Bulletin, London (October, 1971), Table 27, p. 28.
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Policy Implications

Yield Stimulation

The adoption of the yield-stimulant ethrel has been
shown to increase the Malaysian smallholders' income. How-
ever, it has also been shown that increases in output
through yield stimulation would have a depressing effect on
natural rubber prices, with prices being depressed more as
the assumed levels of adoption of the yield-stimulant in-
creases. The policy implication of yield stimulation for
the Malaysian natural rubber industry is dependent on the
response of other natural rubber producing countries to
this new technology.

If yield stimulation is proven to have no long-
term deleterious effects on the trees, and on the quality
of the rubber produced, it is reasonable to assume that the
new technology will be adopted by other natural rubber
producers. Based on the potential response of other nat-
ural rubber producers to yield stimulation, two policy
options for the Malaysian producers are recommended.

The first policy option calls for the adoption of
the yield-stimulant by the Malaysian estates and small-
holdings on a gradual basis in order to allow the market
to adjust to the output increases. Any rush by estates
and smallholdings into the adoption of the stimulant would
result in quantum increases in output and in rapid decline

in natural rubber prices. This policy option presupposes
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an agreement by other natural rubber producers to the
gradual adoption of the stimulant. However, if the failure
of other international commodity agreements is any indica-
tion, then it is unlikely that the agreement between the
natural rubber producing countries would achieve the de-
sired objectives. 1In such a case, the only option open to
the Malaysian producers is to accelerate the adoption of
the stimulant.

Output increases through yield stimulation has the
potential of reducing production costs and thus enhancing
the price competitiveness of natural rubber against the
synthetic. In view of the importance of yield stimulation
in reducing production costs, the second policy option sug-
gested above would enable the Malaysian natural rubber
industry to maintain or possibly increase its competitive
position not only against synthetic rubber but also against
other natural rubber producers.

It was noted earlier that high output response to
the yield-stimulant requires that the stimulant be applied
to trees which are adequately fertilized. Furthermore,
with yield stimulation, additional fertilization is re-
quired to make up for the additional nutrient losses re-
sulting from the increased latex flow. However, the small-

holdings are generally inadequately fertilized.s It is

5The survey of smallholders conducted in October,
1971, indicated that 48 per cent of the respondents did
not apply fertilizers to their mature rubber trees. The
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therefore recommended that a fertilizer campaign be car-
ried out to effect a more widespread application of ferti-
lizers on smallholdings, and to impress smallholders on
the necessity of adequate fertilization in order to obtain
high and sustained response to yield stimulation.

Compared to the estates, the smallholders currently
lag behind in production. Under the second option, the
policy towards smallholders should therefore be directed at
providing incentive to the smallholders to encourage them
to adopt the new production technology in order to increase
their production efficiency. Specifically, it is recom-
mended that subsidies be given to smallholders adopting the
yield-stimulant in the purchase of the stimulant (ethrel)
and the additional fertilizers required. These subsidies
can be recovered from the potential increase in export tax
revenue which has been estimated to result from the in-

crease in output through yield stimulation.

Central Processing and

Marketing

This study indicates that central processing and

marketing system for smallholder rubber has greater poten-
tial in increasing smallholder income than yield stimula-
tion because of the higher prices received by smallholders

under this improved marketing and processing system.

main reason given for not applying is that they cannot
afford to buy the fertilizers.
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Since central processing and marketing would enable natural
rubber to maintain or possibly increase its competitiveness
against synthetic rubber, it is recommended that the cen-
tral processing and marketing scheme be expanded to cover
as many smallholders as possible.

In computing smallholder income under the central
processing and marketing system, it was assumed that all
smallholders shift to the new system. However, the rate at
which the smallholders could shift to the new system would
depend on the rate at which the central processing factories
are established. It is unlikely that enough central fac-
tories could be established by the Malaysian Rubber Develop-
ment Corporation (MRDC) by 1980 to serve all smallholder
rubber output, as this requires an immense investment on
the part of the public sector both in human and nonhuman re-
sources. To expedite the expansion of the smallholder
central processing and marketing system, two policy options
are recommended.

The first option calls for increased participation
of smallholders in central processing and marketing. This
can be achieved by allowing smallholders to subscribe to
the capital shares of MRDC. The shares need not be open
for subscription by smallholders only, but it is recom-
mended that preference in the subscription be given to
them. Increased participation by smallholders in central

processing and marketing of their rubber, by increasing
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their sense of involvement, would likely increase their
willingness to sell their product to the central factories.
The second option open to MRDC is to encourage private
entrepreneurs to establish and operate central processing
factories to purchase and process smallholder rubber. The
establishment of these factories by private entrepreneurs
would complement those established by MRDC and would in-
crease the degree of competition in the purchase of small-

holder rubber.

Summarx

The analysis of the potential effects of the new
technologies in Malaysian natural rubber production and
processing raises a number of implications for the Malay-
sian natural rubber industry apart from increasing small-
holders' income. The possible reduction in production
costs resulting from yield increase through stimulation,
and the improvements in technical properties embedded in
the new process rubbers could play a major role in main-
taining or even enhancing both the price and non-price
competitiveness of natural rubber against synthetic rubber.

The adoption of the new technologies in production
and processing has been estimated to result in substantial
increases in foreign exchange earnings, export tax revenue,
and in replanting and research cesses during the projection
period (1975-80). Foreign exchange earnings are estimated

to increase by $126 million or 7 per cent in 1975, and by
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$574 million or 32 per cent in 1980. Export tax revenue

is estimated to increase by about $4 million, or 5 per cent
in 1975, and by $22 million, or 31 per cent in 1980. The
adoption of the new technologies can also be expected to
increase research cess by $4 million or 12 per cent, and by
$15 million or 33 per cent in 1975 and 1980 respectively.
The corresponding increase in replanting cess is about $8
million or 9 per cent in 1975, and $32 million or 26 per
cent in 1980.

The use of yield-stimulant ethrel is likely to in-
crease the short run price responsiveness of natural rubber
supply and reduce price instability. Moreover, by increas-
ing the price responsiveness of natural rubber supply,
yield stimulation would also increase the ability of
natural rubber to respond to the future growth in world
elastomer demand.

Insofar as the policy implication of yield stimu-
lation is concerned, two policy options are recommended.
The first option calls for the adoption of the yield-
stimulant by Malaysian natural rubber producers on a
gradual basis. This option presupposes an agreement by
other natural rubber producers to the gradual adoption of
the stimulant. However, if such an agreement cannot be
achieved, it is recommended that the adoption of the stimu-
lant by Malaysian producers be accelerated. Under the

second option, it is suggested that incentives be given to
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smallholders to encourage their adoption of the stimulant
as they currently lag behind the estates in production.
With regard to the central processing and marketing
scheme, it is recommended that the scheme be expanded to
cover as many smallholders as possible. To expedite the
expansion of the scheme, two policy options are recommended.
The first option calls for increased participation of small-
holders in central processing and marketing. This can be
achieved by allowing smallholders to subscribe to the capi-
tal shares of the Malaysian Rubber Development Corporation
(MRDC) . The second option is to encourage private entre-
preneurs to set up central processing factories to purchase
and process smallholder rubber. The establishment of these
factories by private entrepreneurs would complement those
established by MRDC and would increase competition in the

purchase of smallholder rubber.



CHAPTER VIII

SUMMARY AND RECOMMENDATIONS FOR FUTURE RESEARCH

Summar Y

Malaysia is the world's largest producer of natural
rubber. The rubber industry comprising of estates and
smallholdings plays an important role in the Malaysian
economy. Apart from being the largest single crop by acre-
age, rubber provides the largest source of employment, and
rubber exports represent the largest source of Malaysian
foreign exchange earnings. Rubber has also been a major
contributor to federal revenue, but over the last few years,
its contribution has declined due to the decline in natural
rubber prices, and the graduated export duty on the commodity.

Recently, major technological developments have been
introduced in the Malaysian natural rubber industry. These
developments include the introduction of the yield-stimulant
ethrel, the Standard Malaysian Rubber (SMR) Scheme, and the
new methods of processing natural rubber. The introduction
of the yield-stimulant has the potential of substantially
increasing the current yields of rubber trees. Under the

SMR Scheme, Malaysian natural rubber is graded on technical

201
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specifications in contrast to the conventional method where
grading was based on visual appearance of the rubber. With
the development of the new processing methods, natural
rubber can now be produced in block form which can be easily
handled in the consuming factories.

Smallholder rubber is marketed through a chain of
agencies consisting of the local dealers, middle dealers,
remillers, and exporters. Each agency in the marketing
channel makes certain charges to cover the cost of its
services and to make a profit. The greater part of small-
holder rubber is of inferior quality due to the inadequate
care taken during latex collection, processing, drying and
storage. Apart from fetching lower prices, production of
inferior quality rubber reduces natural rubber's competitive-
ness against synthetic rubber. The methods of grading small-
holder rubber are unsatisfactory. The absence of a uniform
standard based on technical specifications for grading has
led to the subjective method of grading based on thickness,
shades of color, presence of bubbles, and mold growth.
Estimation of moisture content in the rubber is also arbi-
trary and is based on length of drying time and thickness
of the rubber sheets.

For natural rubber to compete with synthetic rubber,
it is imperative that the smallholders adopt the new tech-
nologies in production and processing. With the development

of the new process rubbers, the conventional form of rubber
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(sheet rubber) is likely to phase out of the international
market. However, the smallholders cannot be expected to
adopt the new technologies in processing and marketing
individually as the new forms of rubber are processed and
marketed along lines too specialized for them to perform
competently on an individual basis.

A reorganization of the tfaditional processing and
marketing system, insofar as it involves a reduction in the
chain of agencies in the marketing channel, is likely to
result in an increase in smallholder income. This increase
in income could result from the reduction in marketing costs
and the subsequent increase in the prices received by small-
holders for their product. In the face of the declining
natural rubber prices, the adoption of the yield-stimulant
by smallholders could provide a means of maintaining or
possibly increasing their income through output increase
despite the more rapid decline in prices which is likely to
result from the adoption.

The objectives of this study are to:

1. Analyze the potential impact of the yield-stimulant
ethrel on the Malaysian and world natural rubber

output and prices for the period 1975-80.

2. Investigate the changes in the Malaysian small-
holder processing and marketing system, and compare
estimates of Malaysian smallholder income under the

following alternatives:
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(a) Without yield stimulation and with the tradi-
tional processing and marketing system (Alterna-

tive I).

(b) With yield stimulation and the traditional pro-

cessing and marketing system (Alternative II).

(c) Without yield stimulation and with reorganized
processing and marketing system (Alternative

III).

(d) With yield stimulation and reorganized process-

ing and marketing system (Alternative 1IV).

3. Assess the implications of yield stimulation and
reorganization of the smallholder processing and
marketing system for competitiveness of the natural
rubber industry; Malaysian foreign exchange earn-
ings and export tax revenue from rubber, and natural

rubber supply elasticity and price fluctuations.

4. Assess the implications of the study for government

smallholder rubber policy.

To facilitate an understanding of the linkages
between the various segments of the world rubber market, an
economic model of the market is developed. However, due to
the paucity of data and time, it is not possible to include
all the variables in the model, and to quantify all the

relationships between the variables in this study. The
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inability to quantify all the relationships in the model,
however, does not discredit the future usefulness of the
model. It provides a framework for policy makers to trace
the consequences of alternative policies to be pursued on
rubber, particularly on the major segments of the rubber
market such as costs, supply, demand, and prices. The
model can also be useful for future researchers on the
rubber industry as it provides a framework to absorb new
and more complete data on the various aspects of the
industry as they become available. The limitations of the
model, however, suggest caution against drawing sweeping
conclusions from the findings of this study.

Data for this study are mainly from secondary
sources and were obtained through the publications of the
various institutions connected with the rubber industry.
Primary data were collected through a sample survey of 178
smallholders. The primary objective of the survey was to
ascertain the views of smallholders on the potential adop-
tion of the new production and processing technologies.

The analysis of the potential effect of yield stim-
ulation indicates that substantial increases in Malaysian
and world natural rubber output can be expected during the
period 1975-80 as a result of the adoption of the stimulant
by the natural rubber industry. With the use of the yield-
stimulant, the Malaysian natural rubber output will be

approximately 196,000 to 246,000 long tons, or about
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12-15 per cent higher in 1975 than the output without the
use of the stimulant, and in 1980, it will be approximately
682,000 to 722,000 long tons, or about 34 to 36 per cent
higher depending on the assumed levels of adoption (low or
high) of the yield-stimulant by the natural rubber indus-
try. The corresponding increases for the world natural
rubber output are 237,000 to 349,000 long tons, or about

6 to 9 per cent in 1975, and 924,000 to 1,206,000 long
tons, or 21 to 27 per cent in 1980.

In analyzing the effect of the increases in output
resulting from yield stimulation on natural rubber prices
for the period 1975-80, two sets of price projections are
attempted. The first projection is based on the assumption
of the continuing decline in the share of natural rubber in
the total elastomer consumption, with the share declining
from 39 per cent in 1975 to 34 per cent in 1980. The
second projection is based on the assumption that natural
rubber will maintain its share of the total elastomer con-
sumption at 40 per cent throughout the projection period
(1975-80) as a result of the expected increase in the pro-
duction of the new process rubbers under the Standard
Malaysian Rubber (SMR) Scheme.

The first projection shows that, with yield stimu-
lation, prices will decline from about 18.9 U.S. cents/lb.
to 18.3 to 18.0 cents/lb. in 1975, and from 16.1 cents/lb.

to 15.0 to 14.5 cents/lb. in 1980, depending on the assumed
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adoption levels (low or high) of the yield-stimulant. As
would be expected, the projected prices in the second set
are higher than those of the first set. This projection
shows that, with yield stimulation, prices are likely to
decline from about 19.1 U.S. cents/lb. to 18.6 to 18.3
cents/lb. in 1975, and from 17.4 cents/lb. to 15.1 to 14.5
cents/lb. in 1980 again depending on the adoption levels
of the stimulant by the natural rubber industry.

The comparison between the traditional and the
new processing and marketing systems for smallholder rubber
indicates the superiority of the latter system. The new
processing methods have been found to be versatile and can
be utilized to process rubber with technical properties to
meet the consumers' requirements. The new methods also
lend themselves to the production of natural rubbers with
properties most of which are hitherto present only in syn-
thetic rubbers. This is much to the advantage of the
natural rubber industry in view of the strong competition
between natural and synthetic rubbers. It is thus essential
for the Malaysian rubber industry, particularly the small-
holders to adopt these new processes in order to remain
competitive in the elastomer market.

Due to the large minimum plant size required for
the new process rubbers with the current available tech-
nology, a central processing and marketing system is essen-

tial for smallholder participation in the SMR Scheme. So
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far, central processing and marketing for smallholders has
only been introduced in Malaysia on a limited scale. The
objectives of the scheme are the improvement in the quality
of smallholder rubber, and the increase in their income
mainly through reductions in processing and marketing costs.
The implementation of the central processing and marketing
scheme is the responsibility of the Malaysian Rubber De-
velopment Corporation (MRDC).

The central processing and marketing scheme in-
volves the establishment of central processing factories
which purchase and process smallholder rubber. Each
central factory is supplied by a network of collecting
centers with each center being manned by a collecting
agent. Each factory purchases smallholder rubber within a
radius of approximately 20 miles. Smallholders bring their
latex and scrap rubber to the collecting center closest to
their holdings. At each center, the collecting agent
determines the quantity of the latex and scrap received
and makes payments to the suppliers. The collecting agent
receives a commission of 1.5 cents/lb. (Malaysian) for his
services. The latex and scrap are transported to the
central factory for processing, grading, packing, and for
direct export to consumers.

Insofar as the smallholders are concerned, their
willingness to shift the sale of their output to the central

factories depends on the benefits to be achieved,



209

particularly in the form of higher prices. The higher
prices could result from the reduction in marketing costs
due to the reduction in the stages involved in the new
processing and marketing system.

With regard to the smallholders' attitudes toward
central processing and marketing, the results‘of the survey
of smallholders currently selling to the central factory,
and those expected to sell to a proposed central factory,
point to the following conclusions. First, the sale of
rubber to the central factories under the central process-
ing and marketing scheme has been, and is likely to be,
well received by the smallholders. This conclusion is
based on the fact that the majority of smallholders cur-
rently selling to the central factories are generally sat-
isfied with the new channel of sale. Furthermore, the
majority of smallholders in the proposed factory area have
expressed their willingness to sell to the factory and
anticipate no problems in shifting to this new channel of
sale. Second, the benefits from central processing and
marketing as perceived by smallholders are commensurate
with the benefits actually realized. The similarity be-
tween the benefits anticipated by smallholders who ex-
pressed willingness to sell to the proposed factory, and
the benefits achieved by those currently selling to the
central factory bears out this conclusion. Third, insofar

as the benefits from central processing and marketing are
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concerned, smallholders regard the savings in processing
costs and time as the most important single benefit. Other
benefits from central processing and marketing anticipated
and realized by smallholders are the higher prices re-
ceived; proximity of the collecting center to their rubber
holdings, and no "cheating" in weighing, and in determin-
ing the dry rubber content (d.r.c.) of the latex by the
collecting agent.

Smallholder incomes with and without yield stimu-
lation and central processing and marketing are estimated
for the period 1975-80. Gross rather than net incomes are
estimated because the variability in smallholder production
costs makes it difficult to use net income figures. 1In
computing the income, the prices used are those received
by the smallholders. These prices are arrived at by de-
ducting research and replanting cesses, export duty, and
the estimated marketing margins from the projected f.o.b.
prices.

Comparing the smallholder income under the four
alternatives (stated in Objective 2) indicates that both
yield stimulation and central processing and marketing
can be expected to increase smallholder income during the
period 1975-80. In comparing the income under the four
technological alternatives, the income without yield stimu-
lation and under the traditional processing and marketing

system (Alternative I) is used as the base income. This
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income is projected to be about $660 million in 1975 and
$652 million in 1980.

Based on the low output projection with stimulation
and under the traditional processing and marketing system
(Alternative II), the income is estimated to be approxi-
mately $676 million in 1975, and SjOO million in 1980. This
represents an increase of about $16 million or 2.5 per
cent, and $48 million or 7.5 per cent over the 1975 and
1980 base income respectively. With the high output pro-
jection, the income can be expected to increase to about
$673 million in 1975, and $686 million in 1980; an increase
of some $13 million, or 2.0 per cent, and $34 million, or
5.0 per cent, over the 1975 and 1980 base income respec-
tively.

In the case of the projected income without yield
stimulation but with central processing and marketing
(Alternative III), a substantial increase over the base
income can be expected. Based on the low and high price
projections, this income is estimated to be between $750
to 762 million in 1975, and between $783 to 868 million
in 1980. This is an increase of some $90 to 101 million,
or 13.6 to 15.3 per cent over the 1975 base income, and an
increase of $131 to 216 million, or 20.0 to 32.2 per cent
over the 1980 base income. (It must be emphasized here
that this substantial increase in income is based on the

assumption that all smallholders shift to central
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processing and marketing.) The projected income under
this alternative is higher than the income with yield
stimulation and under the traditional processing and
marketing system. Thus, insofar as the smallholders are
concerned, the analysis indicates that central processing
and marketing has greater potential in increasing small-
holder income than yield stimulation.

Comparing the income with yield stimulation and
with central processing and marketing (Alternative IV) with
the base income indicates that, with yield stimulation and
central processing and marketing, the income is estimated
to increase by about $115 to 135 million, or by 17.0 to
20.0 per cent in 1975, and by $166 to 229 million, or by
25.0 to 35.0 per cent in 1980. The magnitude of the in-
crease depends on the output and price assumptions (low
or high) used.

An attempt is made to estimate the gains (in cents/
lb.) by smallholders under the central processing and
marketing scheme by comparing the prices received for
ribbed smoked sheet (RSS), unsmoked sheet (USS), and scrap
under this scheme, and the corresponding prices received
under the traditional processing and marketing system.

The comparison indicates that smallholders currently pro-
ducing RSS could expect to gain little (about 0.8 cents/
1b.) under the central processing and marketing scheme.

These producers could gain as much or more by upgrading
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the quality of the sheets, and thus fetch higher prices.
For the USS producers however, the price gains could be
substantial and average about 5.3 cents/lb. resulting from
the reduction in marketing margin (about 1.6 cents/1lb.),
savings on processing costs (about 1.7 cents/lb.), and the
higher f.o.b. prices from which the prices paid to small-
holders are based on (about 2 cents/lb.). The highest
potential gain from central processing and marketing scheme
is achieved from the sale of scrap rubber. This gain is
estimated to average about 5.8 cents/lb. and results from
the reduction in the marketing margin under the scheme.

Apart from increasing smallholder income, yield
stimulation and central processing and marketing has
various implications for the Malaysian rubber industry.

The possible reduction in production costs resulting from
yield increases through yield stimulation, and the improve-
ments in the technical properties embedded in the new
process rubbers could play a major role in maintaining or
even enhancing both the price and non-price competitive-
ness of natural rubber against synthetic rubber.

Output increases through yield stimulation has been
estimated to substantially increase natural rubber's con-
tribution to Malaysian foreign exchange earnings, export
tax revenue, and research and replanting cesses. The use
of the yield-stimulant ethrel is likely to increase the

short run price responsiveness of natural rubber supply and
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reduce price instability. The increase in price responsive-
ness of natural rubber supply would also increase the abil-
ity of natural rubber to respond to the future growth in

the world elastomer demand.

Recommendations for Future Research

It was noted earlier (Chapter V) that a major
problem currently faced by the Malaysian Rubber Development
Corporation (MRDC) is the high transportation cost involved
in collecting latex from the collection centers scattered
in the village and transporting it to the central factory
for processing. 1In fact, transportation cost currently
forms the major component of processing cost.1 It is
recommended here that future research be focused on finding
ways of reducing transportation cost. Specifically, two
lines of research are recommended. First, the research
should focus on analyzing the relationship between plant
size and transportation and processing costs with the ob-
ject of determining the size of plant with the minimum
costs. Second, it is recommended that a locational analy-
sis be undertaken to determine the optimum locations for
the central processing factories; optimum with respect to
transportation and processing costs.

The adoption of the yield-stimulant and the new

processing methods by the Malaysian rubber producers has

lPrivate communication with MRDC.
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wide implications for employment in the Malaysian rubber
industry. However, due to the data and time constraints in
this study, it has not been possible to attempt any de-
tailed analysis of the impact of the new production and
processing technologies on employment. It is therefore
recommended that research be undertaken in the future to
analyze the employment impact of the new technologies. The
research should focus on analyzing the changes in labor
requirements of estates and smallholdings as a result of
the adoption of the yield-stimulant. With regard to the
central processing and marketing scheme, the establishment
of the central processing factories and the collection
centers have created a number of jobs in the form of fac-
tory managers, field officers, clerical staff, factory
workers (laborers), and collecting agents. However, the
scheme is also likely to displace the buyers of smallholder
rubber under the traditional processing and marketing
system. Future research should therefore focus on the
number of jobs created and displaced by the scheme in
order to determine whether the contribution of the scheme
to employment is positive, neutral, or negative.

The adoption of the new technologies in production,
processing, and marketing by the Malaysian estates and
smallholdings is likely to affect the pattern of income
distribution between estates and smallholdings and between

the smallholders themselves. Since yield stimulation and
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central processing and marketing are still in the early
stage of adoption by the Malaysian natural rubber pro-
ducers, this study has not included an analysis of the
impact of the new technologies on income distribution due
to the paucity of relevant data at the time this study was
undertaken. It is recommended that future research be
undertaken to analyze the changes in income distribution
resulting from the adoption of the new technologies. The
research should include an analysis of the changes in
income distribution between the estate and smallholding
sectors, and within the smallholding sector. 1In analyzing
the changes in income distribution within the smallholding
sector, it is suggested that emphasis be given to the
changes in income distribution between smallholdings of
different sizes, and between adopters and non-adopters of
the new technologies. For the non-adopters, the research
should include an analysis of the reasons for non-adoption
with the object of identifying the bottlenecks and con-
straints faced by the smallholders resulting in the non-

adoption of the new technologies.
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Table A.l.--Data Used in the Analysis of Natural Rubber Prices: 1955-70.
Variables®
Yoar o P o c c oS TCR/O R
wom, Pmon, % G Cemg Cmy G ™R CVOm, Tepe
1955 39.21 4.9 1917 1890 1009 2899 70.63 67 3.49 o
19%6 34.23 29.59 1892 1877 1081 2958 65.19 6} 3.3 [
1957 31.21 27.14 190S 1900 1204 Jl04 64.2) 59 3.10 o
1958 28.12 24.%9) 1942 2012 1189 3201 62.85 55 2.8) ]
1959 36.59 31.06 2042 2117 1516 3633 58.38 52 2.35 13
1960 38.14 33.0% 1990 2063 1730 3798 $8.27 42 2.11 159
1961 29.51 25.55 2095 127 1821 3948 54.41 35 1.67 30
1962 28.62 23.91 2130 2220 2094 4314 53.87 34 1.60 67
1963 26.24 22.158 2067 2232 2283 4515 51.46 42 2.03 85
1964 25.32 20.84 2238 2260 2638 4898 49.43 36 1.61 103
1965 25.75 21.41 2342 2382 27%8 5140 46.17 38 1.62 121
1966 23.66 19.99 2400 2552 3248 $700 46.34 40 1.67 159
1967 19.93 16.54 2452 2462 3220 5682 44.77 4 2.20 101
1968 19.92 16.24 2604 2793 3742 653% 43.33 112 4.30 74
1969 26.22 21.38 2820 2850 4191 7041 42.74 166 5.89 3R
1970 21.04 17.2% 2933 2914 431 7243 40.4R 250 8.52 32
Sources: International Rubber Study Group, Rubber Statistical Bulletin, lLondon (various monthly
issues); Malaysia, Department of Statistics, r Statistics Handbook, Kuala Lumpur,
Malaysia (various annual issues); Matural Rubber Bureau, Natural Rubber Wews, Washington,
D0.C. (various monthly issues); and P. O. Thomas, “Malaysian Natural Rubber in the
ies: AP ot P ion Trends,” Rubber Research Institute of Malaya,
Kuala Lumpur, Malaysia, July, 1970.
“variable Definitions:
PNR()IY) = Price of ribbed smoked sheet 1 (RSS 1) in New York in U.S. cents/lb.
@ Price of ribbed smoked sheet 1 (RSS 1) in Malaysia in U.S. cents/1b.
MR = World natural rubber output in ‘000 long tons.
Cnn‘ = World natural rubber consumption (including estimated imports into the centrally

planned economies) in '000 long tons.
World synthetic rubber consumption (excluding consumption in the centrally

Sat planned economies) in ‘000 long tons.
(:" = Total elastomer consumption (excluding synthetic rubber consumption in the
t centrally planned oconomies) in ‘000 long tons.

(CHI/CTR) -1 = The previous year's ratio of natural rubber to total elastomer consumption in
percentage points.

’r(‘.k‘ = Output of Technically Classified Rubber (including Standard Malaysian Rubber
from 1965 onwards) in '000 long tons.

(TCR/ONk) = Ratio of Tochnically Classifiod Kubber to total natural rubber output in
percentage points.

RIN = Net releases of natural rubber stockpiles in ‘000 long tons.
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VALUES OF VARIABLES USED IN PROJECTING

WORLD NATURAL RUBBER PRICES: 1975-80
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Table C.l.--Prices of RSS (Ribbed Smoked Sheet) 1, 2, 3, and 4, and
2XTBC (2X Thin Brown Crepe) :
(in Malaysian cents/lb.)

1960-70.

Prices (¢/1b.)

Year
RSS.1 RSS.2 RSS.3 RSS.4 2XTBC
1960 108.08 106.69 104.92 103.10 98.00
1961 83.54 82.84 81.81 80.71 75.12
1962 78.20 77.42 75.83 74.57 70.74
1963  72.42 71.85 70.56 69.30 65.81
1964 68.14 67.91 67.18 66.09 61.75
1965 70.02 69.56 68.57 67.10 53.99
1966 65.38 64.71 63.88 62.19 61.57
1967 54.08 52.79 51.43 50.28 46.26
1968 53.12 52.03 51.30 50.48 47.28
1969 69.82 69.26 68.56 67.70 62.86
1970 56.42 55.09 54.12 53.35 53.04
Sources: Malaysia, Department of Statistics, Monthly Statistical

Bulletin, Kuala Lumpur, Malaysia (December, 1971), Table
7.12, p. 58; and private communication with the Malaysian

Rubber Exchange in Kuala Lumpur, Malaysia in June, 1972.
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APPENDIX D

SMALLHOLDER RUBBER SURVEY QUESTIONNAIRE

Questionnaire A

(For Smallholders Currently Selling Rubber to the Central Factory)

Reference No:
Kampong (Village) :
House No:
Name of Interviewer:
Name of Respondent:
l. How many acres of rubber do you own?
(a) Immature rubber acres.
(b) Mature rubber acres.
2. How much of the above acreage do you operate?
(a) Immature rubber acres.
(b) Mature rubber acres.
3. How many days in a month do you tap the trees during
(a) Wintering season? days.
(b) Regular season? days.
4. How many months in a year do you tap? months .
5. What is the yield per tapping during
(a) Wintering season? katis/lbs.
(b) Regular season? katis/lbs.
6. Did you apply fertilizers to the mature trees in 19702

(1) VYes
(2) No
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10.

11.

12,

13.

14.
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If the answer to 6(b) is "yes"
(a) What kind of fertilizer did you use?
(b) What was the quantity used per acre? katis/lbs./bags

If the answer to 6(b) is "no."
(a) Why didn't you use fertilizers in 1970?
Please indicate the reasons.

(b) When did you last fertilize the trees? years ago.

Do you have other sources of income (besides income from
rubber) ?
(1) Yes
(2) No

If the answer to (9) is "yes."
(a) What are your other sources of income?
1. Fruits
2. Livestock
3. 0dd jobs
4. Other (specify)

(b) What was your approximate income from other sources in
19702 §$

What was your monthly average income from rubber in 1970?
$

How long have you been selling your rubber to the collecting
center (or central factory)? months/years

Questions 13-17 are designed to gather information pertaining
to the period before the smallholders started selling their
rubber to the central factory.

What types of rubber were you producing? Please specify the
types produced and percentages of each type.

(1) Latex %
(2) Unsmoked sheet %
(3) Ribbed smoked sheet %
(4) Other (specify)
%
%

Did you get any credit from the buyer of your rubber?
(1) VYes
(2) No



15.

16.

17.

18.

19.

20.

21.
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If the answer to (14) is "yes."

(a) On the average, how much credit did you take per month?
(If part of the credit is in kind, give an estimated
value to this "in-kind" credit) $

(b) What was the credit used for?
(1) Production
(2) Consumption
(3) Other (specify)

What kind of payment arrangement did you make with the buyer?
(1) Paid at the time rubber was delivered to the buyer.
(2) Other (specify) _A

Why did you decide to sell your rubber to the collecting
center (that is, selling to the central factory through the
collecting center)? Please list the reasons.

What type or types of rubber are you now selling to the
collecting center? (If the respondent is selling more than
one type of rubber, specify the percentage of each type).

(1) Latex %
(2) Unsmoked sheet ]
(3) Scrap Y

When do you receive payment for your rubber from the collecting

agent?

(1) Paid at the time the rubber is delivered to the collecting
center.

(2) Other (specify)

Do you get any credit from the collecting agent or from the
central factory?

(1) Yes

(2) No

If the answer to (20) is "yes."

On the average, how much credit do you get per month? (If
part of the credit is in kind, give an estimated value to
this "in kind" credit).

$
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22, If the answer to (20) is "no."
wWhat is your source of credit now?
(1) None
(2) other (specify)

23. How much per kati/per lb. do you gain by selling to the
collecting center instead of selling to the former buyer for

(a) Latex? ¢/kati/1b.
(b) Unsmoked sheet? ¢/kati/lb.
(c) Scrap? ¢/kati/lb.
4
24. what other benefits, if any, do you get by selling to the d

collecting center instead of selling to the former buyer?
Please specify the benefits.

k-

25. Wwhat is the distance from your smallholding to the nearest
collecting center?
miles.

26. Are you satisfied with the current procedure set up by the

central factory regarding the purchase of your rubber?
(1) Yes
(2) No

27. If the answer to (26) is "no,"
(a) Why are you dissatisfied?

(b) What changes in the present procedure would you like to
see made?

28. Now that you no longer process your rubber, how do you utilize
your extra time (that is, the time you normally spent in
processing)?




29.

30.

31.

32.

33.
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Have you heard about the yield-stimulant Ethrel?
(1) Yes
(2) No
Note: 1If the answer to (29) is "no" STOP here.

If the answer to (29) is "yes."

Will you apply Ethrel to your rubber trees?
(1) Yes

(2) No

(3) Uncertain

If the answer to (30) is "yes,"
When will you start applying the yield-stimulant? .

If the answer to (30) is "no,"
Why will you not apply the yield-stimulant to your rubber
trees? Please list the reasons.

If the answer to (30) is "uncertain,"
Why are you uncertain? Please specify reasons for the
uncertainty?
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Qgestionnaire B

(For Smallholders in the Area of a Proposed Central Factory)

Reference No.:

Kampong (Village):

House No:

Name of Interviewer:

Name of Respondent:

Note: Questions (1-11) are identical to those for Questionnaire A.

12. what type or types of rubber do you produce?
Please specify the types produced and the percentage of

each type:

(1) Latex %
(2) Unsmoked Sheet %
(3) Ribbed Smoked Sheet %
(4) Other (specify) %

13. where do you currently sell your rubber?
(1) Sell to estates
(2) Sell to dealer
(3) oOther (specify)

14. Wwhat is the distance from your holding to the place of sale
of your rubber? miles

15. How often do you sell your rubber?

16. When do you receive payment for your rubber?
(1) Paid at the time the rubber is delivered to the buyer.
(2) oOther (specify)

17. Do you get any credit from the buyer of your rubber?
(1) Yes
(2) No




18.

19.

20.

21.

22.
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If the answer to (17) is "yes":

(a) On the average, how much credit do you take per month?
(If part of the credit is in kind, give an estimated
value of this "in kind" credit). $

(b) What is the credit used for?
(1) Production
(2) Consumption
(3) other (specify)

If a central factory is set up in your area (and this factory
will establish collecting centers which will purchase your
rubber and then transport it to the factory for processing,
will you sell your rubber to the factory?

(1) Yes

(2) No

(3) Uncertain

If the answer to (19) is "yes," proceed to questions (20-24)
If the answer to (19) is "no" proceed to question (25)
If the answer to (19) is "uncertain" proceed to question (26).

What benefits, if any, do you expect to achieve by selling to
the collecting center (central factory)? Please specify the
benefits expected.

What kind of payment arrangement do you prefer?

(1) Paid at the time rubber is delivered to the collecting
center.

(2) Paid twice weekly

(3) Paid weekly

(4) Paid every two weeks

(5) oOther (specify)

Do you anticipate any problem when you sell your rubber to
the collecting center instead of selling to the current
buyer?

(1) VYes

(2) No
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23. If the answer to (22) is "yes" what problem or problems do
you anticipate?

24. When you sell your rubber to the collecting center what will
you do

(a) with your processing equipment?

(b) with the time you normally spend in processing your rubber?

25. If the answer to (19) is "no," please indicate the reasons
why you will not sell your rubber to the collecting center.

26. If the answer to (19) is "uncertain," please indicate the
reasons for the uncertainty.

Note: OQuestions (27-31) are identical to questions (29-33)
in Questinnnaire A.
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