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ABSTRACT

ECONOMIC ASPECTS OF PEASANT RUBBER PRODUCTION
IN MIIMESTERN NIGERIA
by Kurt R. Anschel

Production of rubber, the primary industry of Midwestern Nigeria,
utilizes about 10 percent of the Region's land and labor resources.
Smallholders who grow most of the rubber produced in Nigeria own an
average of ten fragmented acres planted with unselected seedlings.
Itinerant laborers whose main interest is maximizing their own short-
run gains tap the rubber. The marketing system discourages production
of high quality rubber by paying farmers a uniform price regardless of
quality. The result is low volume production of the lowest quality
rubber,

The rubbar industry is now faced with a declining market for rubber.
Because of competition with synthetics many experts predict a continued
decline of rubber prices until the Malaysian price of high quality sheets
is approximately 18 cents per pound, about 5 cents less than current
prices,

The objectives of this study are: (1) to provide a description of
the techniques of Nigerian rubber production, (2) to determine the rela-
tive profitability of the various organizations now extant, (3) to évaluate
the impact of falling world market prices on the profitability of ordinary
smallholdings as they are now organized, (4) to evaluate the profitability
of farms planting high ylelding trees under alternative price and cost
assumptions and (5) to suggest methods for implementing change in the
rubber industry.
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Surveys of 111 smallholders in 19 villages in six divisions of Mid-
western Nigeria were conducted to determine technology, resources avail-
ablity and farm organization. A subsample of 18 farms were surveyed to
determine actual inputs and production of rubber. Budgets of these farms .
were then constructed assuming alternative rubber prices and factor costs,
In addition, 30 smallholders who planted clonal seedlings purchased from
the Ministry of Ag;iculturg and Natural Resources were surveyed and bud-
gets assuming alternative ylelds, costs and prices were then constructed.
It was found that all existing organizations of rubber production at
1964 prices and costs provide only slightly more than a E2 per acre
income to the farmer. The most profitable organization, the production
of sheets processed in privately-owned factories and smokehouses, yields
owners who hire tappers £3 to E5 per annum per acre, and the production
of ordinary lump and low quality sheéis provides incomes of £2/15/- and
£3/14/- respectively. When rubber prices are decreased 20 percent and
domestically produced inpﬁt‘prioes increased 20 percent, the incomes
generated by private processing fall to El to.§3 per acre and incomes
from ordinary lump and R.S.S. VI production fall to ‘51/10/- and £1/12/-
respectively. At 1964 prices ;nd costs, smallholder rubber production
provides approximately the same earnings as smallholder oil palm produc-
tion, but if rubber prices fall 20 percent and costs increase 20 percent,
palm production will be more profitable.

Production of rubber from trees purchased from the Ministry of
Agriéultufe and Natural Resources yielding 800 pounds per acre provides
and income of over &0 per acre currently and will provide ¥10 even if

prices fall 20 percent and costs increase 20 percent. At 1964 prices
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and costs, mature rubber yielding 800 pounds or more provides return; to
the economy and owner equal to or greater than oil palﬁs produeing 9,000
pounds of bunches. But if rubber prices fall 20 percent and costs in-
crease 20 percent, yields of 1,000 pounds .of rubber must be achieved to
exceed the returns from oil palm,

It is recommended to the Government of Midwestern Nigeria that its
rubber planting program insure ylelds of 1,000 pounds by continuing
farmer supervision and training after planting. Further, it is suggested
that the Government undertake a thorough investigation of the alternative
organizations of rubber processing so that when the high-yielding tregs
are tapped, the most effective organization can be utilized. Finally,
in order to encourage production of higher quality lumps and sheets, it
is recommended that the Government develop grades for lumps and initiate
grading of all rubber prodused in the Region.
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CHAPTER ONE
INTRODUCTION

Nigeria, like other newer nations, hopes to improve its economy
by more fully utilizing its agricultural resources. At present,
rubber ranks with the most important of these resources, with
production accounting for approximately one percent of Nigeria's Gross
Domestic Product, one percent of Federal Government revenues and, most
significantly, seven percent of ;xport sales. Although the industry
has grown rapidly since 1936, future progress is jeopardized. Costly,
primi?ivo production methods and decreasing prices in the world markets
may combine to undercut these economic contributions. Little can be
done to temper the external threat; rather, production improvements
must be found. This thesis will suggest several improvements and
methods for implementing these improvements.

Four major areas will be considered: decreasing world market rubber
prices, the techniques of Nigerian rubber production, the economy of
rubber production and the before mentioned suggestions for improvement.
Because most of the rubber is produced in Midwestern Nigeria, the dis-
cussion will pertain mainly to this region. Before proceeding to this
main discussion, however, it is important to discuss in some detail
the problem situation -~ the importance of rubber to Nigeria's economy
and the threats to the future of Nigeria's rubber industry -- to pre-
sent in more detail the objectives and justification of this work and
to briefly recount previous pertinent studies of rubber production in

Nigeria.



The Problem Situation

Importance of the Rubber Industry to Nigeria

The rubber industry contributes significantly to Nigeria's
foreign exchange earnings, tax revenues, income and employment. Since
1962, when it comprised seven percent of merchandise exports, rubber
has been Nigeria's fifth most important export. Rubber exports have
doubled since 1955, making rubber Nigeria fastest growing agricultural
export. (See Table 1.)

Table 1: Monthly Average Valgo of Principal Nigerian Agricultural
Exports, 1955-1962.

All Ground=- Palm Palm

Year Exports Rubber Cocoa nuts Kernels 0il
Thousands

1955 & 10,818 & 465 £2,182 %1,928 & 1,600 £ 1,096
1956 11,022 534 1,999 2,314 1,703 1,239
1957 10,348 585 2,170 1,678 1,497 1,150
1958 11,066 636 2,222 2,246 1,704 1,055
1959 13,375 967 3,191 2,293 2,160 1,146
1960 13,802 1,187 3,064 1,906 2,172 1,165
1961 4,172 §19 2,812 2,686 1,657 1,102
1962 13,668 946 2,779 2,702 1,407 74y

Source: Federation of Nigeria, Federal Office of Statisties,
Digest of Statisties, Vol. XII, No. 4 (October 1963), p. 12.

lpgtroleunm is fourth in importance.
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Moreover the rubber industry, taxed for &1,275,000 in 1963,
an important source of Federal Government revenues.l These funds,
collected by a ten percent ad valorem duty, constitute over ten per-
cent of all export duties and about one percent of Federal Government
revenues from all sources. In addition, the regions collect a farthing
per pound sales tax.

Because no estimates are available, it is necessary to estimate
the rubber industry's contribution to Nigerian gross domestic product.
Gross domestic product is the sum of personal consumption, domestic
investaent, government purchases and net foreign balance. The rubber
industry primarily affects net foreign balance. If ten percent of the
value of rubber exports is deducted to offset imported ecapital equip-
ment, profits transferred out of the country by foreign-owned firms
and personal income exported by foreign nationals working in Nigeria,
the industry's contribution is akout #14,G30,000. In 1963 gross
domestic product was ¥£1,125,000,000, hence, the rubber industry adds
about one percent of the total G.D.P.2

Obviously the rpbbor industry provides substantial employment
opportunities, But, because no published estimates exist, employment
must be estimated by examining data available, The Industrial Directory
1964 catagorizes 50 rubber processors, plantations and manufacturers

according to number of employees: 50-99, 100-199, 200499, 500-999,

lFodoration of Nigeria, Federal Office of Statistiecs, est o
Statistics, XII, No. 4 (October 1963), p. 12

Z“Raport on the Nigerian Economy,* Economic Development Institute,
University of Nigeria, Enugu, March 18, 1964, p. 1. (Mimeographed.)
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1,000-1,999, 2,000 and ovor.3 Assuming each firm hires the middle
number of its category and those in the highest category hire 2,500
employees, about 14,000 are employed by the 50 firms.

Smallholders own 900,000 to 1,500,000 acres of rubber in holdings
averaging ten.acres. hence, there must be 90,000 to 150,000 smallholders
in the Midwest. Assuming each tapper can tap three acres and they tap
between 225,000 and 375,000 acres, then 75,000 to 125,000 workers must
tap rubber. If another 5,000 to 15,000 workers help market, then
184,000 to 304,000 workers earn their incomes in the rubber industry.
Table 2 summarizes the above computations. If 60 percent of the total

population of Nigeria is of working age, then the rubber industry employs

Table 2: Employment in the Nigerian Rubber Industry,

196364,
Employment

Low High
Subsector Estimate Estimate
Plantations,
Processing and
Manufacturing 14,000 14,000
Farming 90,000 150,000
Tapping 75,000 125,000
Marketing 5,000 15,000
Total 184,000 304,000

from five.tenths to nine-tenths of one percent of the working age

3Federation of Nigeria, Federal Ministry of Commerce and
Industry, Industrial Directory 1964, lagos, p. 16.






population,

Importance of the Rubber Industry to Midwestern Nigeria

With the exception of a few plantations and rubber manufacturing
plants, Nigeria's entire rubber industry is located in the Midwest
Region.u Midwestern Nigeria exports annually rubber valued at approxi=-
mately £9,000,000, over 80 percent of all Nirerian rubter exports, and
approximately one half of the region's exports.5 In addition to pro-
viding the Regional Government with about £100,000 annually through
a farthing per pound sales tax, the industry employs from 12 to 20
percent of the region's 1,500,000 residents of working age., Table 3
shows that between 178,000 and 298,000 people are employed in the
Midwest's rubber industry.

Table 3: Estimate of Employment in the Rubber Industry of
Midwestern Nigeria, 1963-64,

Employment

Low High
Subsector Estimate Estimate
Plantations,
Frocessing and
Manufacturing 8,000 8,000
Farming 90,000 150,000
Tapping 75,000 125,000
Marketing 5,000 15,000
Total 178,000 298,000
L

A region is analogous to a state in the United States.
S"Midwestern Nigeria! New York Times, January 20, 1964, p. 63.



The importance of the Midwest to the rubber industry is indicated
in Table &,

Table 4, Productign of Rubber in Nigeria by Region,

1962-63.
Region Production Prop;z&;n of
Pounds Percent
Midwest 115,824,000 91
West 3,304,000 3
East 7,708,000 6
Total 126,836,000 100

Source: Mulder, unpublished paper prepared as
background for the Nigerian representative to the
International Rubber Study Group, May, 1964,

l‘l'hero are only a few rubber trees in Northern
Nigeria.

Problems of Nigerian Rubber Production

The Nigerian rubber industry is dominated by peasant smallholders
who own 95 percent of the rubber growing in the count.ry.6 Of the
country's 1962-63 exports of 127,000,000 pounds, peasant smallholders
produced 86 porcent.7 But this production is far below the country's
potential., ILow yielding planting materials, poor planting techniquse,
infrequent maintenance and destructive tapping result in low production
per acre, and poor marketing organization results in low quality

6A. Mulder, Unpublished paper prepared as background for the

Nigerian representative to the International Rubber Study Group, May, 1964,
Tmnid.



of the rubber produced.

The smallholder ususlly plants unselected seedlings volunteering
in mature farms, The 400 pounds per acre average yield of these un-
selected seedlings compares unfavorably with the 1,000 to 3,000 pounds
average yleld of selected seedlings.

Planting techniques delay and reduce production. Typiecally,
after completing the sowing of food crops, the peasant goes to an old
rubber farm, pulls two or three years old volunteer seedlings and
transplants them to his food crop farms. To plant a seedling, a
sharpened stick 1s pushed into the ground, the seedling is placed in
the holeand the earth is pressed around it., To assure that a suffi-
cient number of trees survive to maturity, 500 seedlings or more are
planted to the acre. Because of the high density and crude method of
planting, maturity is significantly delayed and ylelds are permanently
reduced.

Poor maintenance further reduces yields., Maturity is delayed
by allowing the trees to grow choked by weeds. Usualiy farmers weed
their rubber once a year or less and allow weeds completely to cover
the seedlings. Plantations tap five or six years after planting, but
the typical smallholder seldom taps before the eighth year and usually
not before the tenth,

Poor tapping is the most important cause of low productivity of
peasant smallholding. Nigerian tappers have little conception of how
to treat the tree to obtain the maximum lifetime output. Instead,
they attempt to extract as much rubber from the trees as possible

currently without concern for future productivity. They often tap a



tree in several places and usually cut too deeply, thus, ruining the
tree's long term potential., Because of these practices, the life-
time output of the trees is reduced to a half or a third.

Poor organization of marketing contributes to the low quality
of the Nigerian product. Smallholders sell their rubber to middlemen,
who in turn sell it to dealers who sell it to exporters for processing
and packing. All sales except to exporters are by gross weight only,
without deductions for moisture, dirt, sand or stones. Because sales
are by weight, no attempt is made to grade the rubber. Therefore,
smallholders are not motivated to incur expense to improve the quality
of their products. On the contrary, because rubber adulterated with
dirt, stones and sticks weighs more, most smallholders producing lumps
purposefully adulterate them., Sheets cannot be seriously adulterated,
but, without price motivation, the producer has no reason to produce
a high quality sheet.

A, S. Cook of the Nigerian Federal Institute of Industrial
Research estimates that Nigerian exports eould be at least 100,000
tons, approximately 40,000 tons greater than 1963 exports given the
land area planted to rubber.8 Moreover, 56 percent of current exports
is low quality crepe. If yields and product quality are improved, the
value of rubber exports would be increased by £8,000,000,

Declining Rubber Prices
The most significant problem facing the Nigerian rubber industry

8. 8. Cook, Rubber ?_«iductiog and Utilization in Nigeria,
Technical Memorandum No, 16 (lagos: Federal Ministry of Commerce and

Industry, December 1962), p. 4.




is the declining world market price of rubber. Relatively cheap syn-
thetic rubber is increasingly substituted for natural rubber. Since
World War II, the physical characteristics of the synthetics have
gradually improved so that today, they are almost perfect substitutes
for natural rubber. Only one major use of rubber remains in which nat-
ural rubber is the superior ingredient, heavy duty tires.9

Most authorities now agree that the price of rubber will fall to
between 15 and 20 cents (U.S.) per pound. L. C. Bateman, Director of
Research for the Natural Rubber Producers Assoclation, argues that the
rubber industry must be prepared to sell its rubber at 18 cents.lo

Some observers believe that the falling price of rubber may
eliminate the Nigerian rubber industry. Because smallholders are high
cost producers, they will not be able to compete. This is the rationale
of the Rubber Improvement Campaign initiated by the Western Nigeria
Ministry of Agriculture and Natural Resources in 1957. Introduction
of the announcement of the campaign to the field staff states:

The future level of management of Nigerian rubber

plantations and the handling and processing of the latex

will need to conform to a very high standard because of

the high-level of efficiency which is being attained both

in the plantation and small holding industries in com-

peting countries. The world market for rubber is at present

an expanding one but in view of the large acreages now being

planted in all the rubber producing countries of the world,

it must be expected that in the not too distant future,
there will be competition for markets and inefficient

9’1‘ropica1 Products Institute, The Rubber Trade (London: Tropical
Products Institute, Janwary 1963), p. 11,

lo‘l‘ropical Products Institute, log; cit., p. 15.
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producers will either have to drop out or be satisfied
with lower return per unit of effort and hence a lower
standard of living than their competitors.ll

The writer of the introduction perceived the danger of falling prices

to Nigerian smallholders: elimination or lower incomes.
Objectives

This study is conducted in the context of a declining world
market for rubber and inefficient use of existing resources in the
Nigerian rubber industry. The Midwestern Nigeria Ministry of Agricule
ture and Natural Resources has recently redesigned its program to help
the region's farmers to adjust to the changing market and to utilize
their resources more effectively. To provide the continuing leadership
that is so essential at this juncture in the development of the country
and region, the Ministry will reappralse and redesign its programs as
further experience is gained with them. The purpose of this study is
to provide some of the information necessary for such a step.

Specifically the objectives are: (1) to provide a description of
the techniques of peasant rubber production, (2) to determine the rela-
tive profitability of the various organizations now extant, (3) to
evaluate the impact of falling world market prices on the profitability
of peasant smallholdings as they are now organized, (4) to evaluate the
profitability of farms planting hicvh viel<din~ treas wnder alternative
price and cost assumptions and (5) toc surcestmeihe 5 T inrleenting chw o

in the rubber producing industry.

. 11Wbstern Nigeria Ministry of Agriculture and Natural Resources,
"Rubber Improvement Campaign,” Benin Circle File No, 5806, Ogba Farm,
Benin City, p. 1.
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Justification

To determine policy and construct programs for the improvement
of the rubber industry, it is necessary to know how the industry func=-
tions., Government planners must predict their program's impacts., But
they cannot predict accurately unless they understand the economiec,
soclial and political structure of the industry. The fulfillment of
objective (1) will, in part, satisfy the needs of the policy makers for
understanding the industry.

Objective (2) provides for determiring the profitability of the
three most important productive organizations: lump production, sundried
sheet production and cooperative processing. The purpose for doing so
is two-fold. First, it is essential to know if a primary reason for
the partial failure of the government's program to establish process-
ing cooperatives is their relative unprofitability. The failure of
many cooperatives has usually been blamed on causes other than the
most obvious one, that farmers can make more money by producing lump
or sundried sheet rather than high quality sheet., If the Ministry is
to design effective policy, it must know the relative profitability
of cooperative processing. Second, it is commonly thought that lump
producers are being cheated by the processors, that the price they
are being paid is inferior to the one they would receive producing
sundried sheet. It is a hypothesis of this study that lump production
is more profitable than low quality sheet production and that a program
to force farmers to produce sheets rather than lumps will decrease

farm incomes,
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The Nigerian rubber industry's most oritical problem is the im-
pact of prospective lower prices. To determine whether the industry
as it is presently organigzed can survive, the study investigates the
profitability of the present productive organizations under low price
and high cost assumptions.

The most commonly suggested solution to the problem caused by
the declining market for rubber is the introduction of high-yielding
trees. A major determinate of whether such a program will successfully
solve the problem is the profitability of producing rubber with high-
yielding trees.

Finally, methods for implementing changes in the industry are
suggested based on the empirical results of the study.

Previous Research

Nine studies and reports of the Nigerian rubber industry exist

of which eight are descrfn.pt.:i.ve.:l'2 The descriptive reports are general

12The eight descriptive reports are: C. G. Ackhurst, Report to
%gg Government of Nigeria on Natural Rubber Production, Etap Report No,
526 (Rome: Food and Agricultural Organization of the United Nationms,
August 1962); Peter von Blanckenburg, "Rubber Farming in Benin Area,"
Nigerian Institute of Social and Economic Research, University of Ibadan,
Ibadan, N.D. (Mimeographed.); C. W. Brookson, J. E. Morris, and Wong Mun
Yun, Report on Rubber Research in the Federation of Nigeria and in the
Cameroons (Kuala Lumpur : Rubber Research Institute of Malaya, A t 1961);
"Caoutchouc au Nigeria (Le)," Revue Generale de Caoutchouc, XXV (February
1958), pp. 138-43; A, S. Cook, Rubber Production and Utilisation in Nigeria
Technical Memorandum No., 16 (Lagos: Federal Ministry of Commerce and In-
dustry, December 1962); E. O. Ojurongbe, "Rubber Rehabilitation and Tapping
Technique,” Ibadan, (December 1963), (Mimeographed.); H. A. Oluwasanmi,
*Notes on Peasant Rubber Production in Nigeria," Ibadan, 1962 (Mimeographed.)
and H. A. Oluwasanmi, "Rubber Production and Marketing in Nigeria: A Pre-
liminary Survey,® Ibadan, 1962 (Mimeographed.); The only empirical study
of the industry is A. S. Cook and J., B, Downes, Preliminary Report on Rubber

Production Costs in Nigeria (Lagos: Federal Ministry of Commerce and In-
dustry, December 1962).
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studies of the industry's structure, government programs and production
and processing techniques. Very little detail is provided. Often the
data that does exist come from untrustworthy sources and confliect with
other existing information. The two most important works are by Brook-
son, Morris and Wong Mun Yun of the Rubber Research Institute of Malaya
and by von Blanckenburg of UNESCO,

Brookson, Morris and Wong Mun Yun visited Nigeria in 1960 to
evaluate the need for a rubber research station. Their report contains
the most complete description of the industry available. Included is
& general desoription and discussion of the technical problem of pro-
ducing rubber. Peter von Blanckenburg conducted a socio-economic study
of rubber farmers in three villages near Benin City. This study had the
dual objectives of investigating the relationship between location and
change and desoribing the rubber growing economy. His conclusions are
(1) cultural values depreciate farming, (2) the tenure system encourages
uneconomic planting of rubber, (3) the share tapping system causes waste
of rubber, (4) the marketing system does not encourage high production
and (5) there is a need to improve the extension service.l>

The ninth study, by Cook and Downes, analyzes cost=profit relation-

ships in the various subsectors of the industry. They collected data

13Pbtor von Blanckenburg, "Rubber Farming in Benin Area,*
Nigerian Institute for Social and Economic Research, University of
Toadan, Ibadan, N.D., pp. 36-39.
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in February and March of 1960 from 15 dealers, exporters, government
employees and plantation managers. The data are unreliable and be=-

cause they are aggregated in large categories, unusable.



CHAPTER II

THE WORLD RUBBER MARKET

Current Trends

Production of Rubber

The most striking trend in ;he world rubber market is the in-
creasing production and consumption of synthetic rubber, In 1939,
natural rubber was virtually a unique material, but only six years
later, synthetic rubber was produced in large quantities. As shown
in Table 5, this production increased steadily through the 1950's
and early 1960's; production in non-communist countries increased
from 25,000 tons in 1939, to 908,000 tons in 1953 to 2,425,000 tons
in 1963.

Table 5: Production of Synthetic and Natural Rubber, Non=Communist
Nations and U.S.A., 1939, 1951 and 1963.

: Synthetic
Year Natural in U,S.A, All Synthetic

Thousand Tons

1939 1,005 3 25
1951 1,885 845,2 908
1963 2,050 1,608.0 2,425

Source: Commodity Research Bureau, Inc., Commcdity Year Book
1941 (New York: Commodity Research Bureau, Inc., 194171, p, 465,
Commodity Research Bureau, Inc.,, Commodity Year Book 1950 (New York:
Commodity Research Bureau, Inc., 1950), p. 236. Commodity Research
Bureau, Inc., Commodity Year Book 1964 (New York: Commodity Research
Bureau, Inc., 1964), p. 276, Burico Ferraris, "SBR," Materie
Plastiche Ed Elastomeri, XXIX (1963), p. 1012,

15
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Although natural rubber production also increased during this
period, it was surpassed by the increase of synthetic rubber produec-
tion. Between 1939 and 1963, natural rubber production increased 104
percent while synthetic rubber production increased nearly one hundred
fold. More significant, because of the comparison bstween two already
established industries, are the 1951 to 1963 rates of growth: only 9
percent for natural rubber compared with 169 percent for synthetic
rubber. By 1963, 54 percent of all rubber produced was synthetic, com-
pared with 33 percent in 1951 and 7 percent in 1939,

United States Production and Consumption

Nowhere was this increase more striking than in the United States,
the world's largest consumer of rubber and producer of synthetic rubber.l
From negligible amounts prior to World War II, U, S, production of syn-
thetic reached 845,200 tons in 1951, About 93 percent of all synthetic
rubber produced in the non~communist nations in 1951 was produced in
the U. S. From 1951 to 1963, U. S. production of synthetic rubber grew
190 percent to 1,608,000 tons. During this same period, the proportion
of natural rubber in total U, S, rubber consumption fell from 38 percent
to 26 porcont.2 In 1963, the rest of the world consumed 63 percent
natural rubber. Many experts believe that the U, S. pattern will become

llnrt Maier, "Die Synthesekautschuk - Kapasitaten der Welt,b"
Kautschuk und Guemi Kumststoffe, XVII (May 1964), pp. 287-290.
2

Conmodity Research Bureau, Inc., Commodity Year Book 1964
(New York: Commodity Research Bureau, Inec., 19335, Po 277.
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world wide.

Rubber Prices
Despite the tremendous increase in the production of rubber,
the prices in the 1950's were higher than in any decade since the
1920's. (See Table 6.)
Table 635 Unweighted Average of Annual Prices

of R.S.S. No. 1 on the New York
Market by Decade, 1900-1963.

Average Price

Decade per Pound

U,S. Cents
1900-09 109.8
1910-19 93.6
1920-29 32.75
1930-39 12.09 1
194049 21.452(19.92)
1950=59 28.73
1960-63 30.73

Computed from: Commodity Research Bureau,
Inc., Commodity Year Book 1940 (New York: Commodity
Research Bureau, Inc., 13%0), p. 472, Charles F.
Phillips, Jr., Competition in the Synthetic Rubber
Industry (Chapel Hill: The University of North
Carolina Press, 1961), p. 258. Commodity Research

Bureau, Inc., Commodity Year Book 1964 (New York:
Commodity Research Bureau, Inc., 19%55, p. 279.

lAverage omitting 194146 when price was fixed
by the govenment at 22.50 cents.

Z0mits 1951 when all sales were to the U.S.
Government after March 31.

These higher prices resulted from a .60 percent increase in
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consumption during the decade.3 Since the combined production of
natural and synthetic rubber did not exceed this higher consumption,
prices were high. But synthetics absorbed most of the demand in-
creases, thus, preventing further price rises for natural rubber,

Since mid-1960 the price of natural rubber has steadily de-
clined, the first period in history of falling rubber prices during
an industrial expansion. The average spot price in New York was
38.5 oents in 1960 and 26.3 cents in 1963.“ Because price continues
to fall while industrial output increases, it appears that the demand
for natural rubber is not increasing as rapidly as it did during the
1950's.

The Supply of Natural Rubber

The Supply Function

The supply function of natural rubber on the world market is

summarized by the equation:

S-fP,M,M,H,O,P,W,I,... 1
A (NAPC P ) (1)

where S, = quantity of natural rubber, Py = price of natural rubber,

My = mature acreage of natural rubber, Mp = age composition of the

mature acreage, Mc = clonal composition of the miture acreage, O

3Commodity Research Bureau, Inc., Commodity Year Book 196
(New York: Commodity Research Bureau, Inc., 19335. p. 274

4Commodity Research Bureau, Inc., Commodity Year Book 196Y,
op. cit., p. 279.
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price of products using the same factors, Pp = price of factors in
rubber production, W = weather and I = stock of rubber.5 Because
acreage, age and clonal composition of mature rubber are not subject
to rapid change, the supply of rubber is very inelastic. A resource
is fixed when the marginal value product of that resource is less
than the cost of acquiring another unit and greater than the amount

received by selling a unit.6

Prices of Rubber and Factors of Production

At any given time, the stock of living trees is fixed; trees
are both difficult to acquire and unprofitable to sell in any market
except rubber. It takes five to seven years to grow a tappable rubber
tree; as far as the total rubber industry is concerned, rubber trees
cannot be acquired in any other way, or within a shorter time. Firewood
is the next best use for the rubber trees. The price of rubber must fall
considerably before the marginal‘value product of a tree is below its

salvage value as firewood.

5Tho olassical work on the economy of the rubber industry is
P. T. Bauer, The Rub Industry (London: The London School of Economics
and Political Science, 1948). The best available recent discussion of
the rubber economy is Clifton R. Wharton, Jr., "Rubber Supply Condi-
tions: Some Poliocy Implications," The Political Egopomy o de t
ed. T, H. Silcock and E. K. Fisk, (Canberra: The Australian
National University, 1963), pp. 121-162.

6Thia study utiliges Glenn L. Johnson's "fixed asset theory" to
explain changes in resource use,
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But the fixity of trees does not imply that all other inputs are
fixed. lLand and trees clearly are nearly perfect complements, but la=-
bor and processing facilities are less than perfect complements of land
or trees. It would be very unusual for insufficient processing facilities
to limit increases in production because capacity can be increased in a
few months. Also, plantations have sufficient unused processing capac=
ity to accommodate any increases in production. On the other hand, ca=-
pacity cannot be reduced easily because processing facilities are pri=-
marily buildings and equipment which can only be sold as scrap. The
price of rubber would have to fall to very low levels before the mar-
ginal value product of processing facilities would be less than scrap
value,

TE!ﬂ'ft‘"tA°f labor use could vary when the price of rubber changes.,
The acquisition cost and salvage value of labor are nearly egqual, be=
cause it costs little to expand or decrease the labor force in the rube
ber industry. labor use could be altered by changing the freauency of
tapping, periodicity of tapping or the length and number of tapping cuts.
Empirical supply response studies indicate that plantations do not alter
resource use when prices change, but that smallholders do., Wharton,
utiliging estimates computed by Chan, states that while the price elas-
ticity of supply from plantations does not differ significantly from
zero, the price elasticity of supply from smallholders varies between
40,13 and 40.37, differing significantly from zero.7 Plantations do not

alter tapping procedures in response to price changes; they only increase

7Wbarton, op, cit., pp. 145=146,
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or decrease rates of planting. Although the smallholders' supply
response is also rather inelastic, they do alter the intensity of
resource utilization in response to price changes. When prices
change, smallholders adjust the intensity of tapping by altering the

number of trees in tapping and the length of time each tree is tapped.

Stock

The supply of natural rubber is also a function of the stocks
of rubber held in the producing countries by producers, traders and
processors, The volume of stocks depends on the frequency of sales;
when prices are high, the stocks are depleted. And in succeeding
periods, sales will be lower because of smaller stocks, When prices
are low, larger stocks are maintained in hopes of a price increase.
Because rubber deteriorates with time, sales must be increased above
normal levels after any period of holding., Horowitz tests the impor-
tance of stocks in determining supply by fitting a supply function in
which the exogeneous variables are the prices in the last two quarters.
He finds an insignificant coefficient for the last quarter, but a sig-
nificant and negative coefficient for price during the quarter before the

last.8

Horowitz also finds that the supply in the New York market is
significantly price inelastic (+0.46)? In view of the much lower
producers' price response reported by Wharton, fluctuation probably

results from behavior in the market involving variations of stocks.

8Ira Horowitz, "An Econometric Analysis of Supply and Demand in the

Synthetic Rubber Industry,® International Economic Rewiew, IV (September
1963)0 Po 3330

9Ibid., p. 334.
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Price Fluctuations

Because the supply of natural rubber is price inelastic, prices
formerly fluctuated wildly when demand shifted. (Table 7 shows the
high and low spot price on the New York market experienced each de-
cade since 1920.) The advent of symthetiec rubber dampened price fluctu-
ations,
Table 7: High and Low Spot Price for R.S.S. I and High and Low Annual

Average Spot Price for R.S.S. I on the New York Market During
Each Decade Since 1920.

Dally Aver
Decade Price Price per Pound Year Price per Pound Year
Cents (U.S.) Cents (U. S.)
per pound per pound
1920 Hgh 121 1925 72.46 1925
Low 1 1/2 1921 16.36 1921
1930 High 26 7/8 1937 19.39 1937
Low 21/2 1932 3.49 1932
19401  High 25 194748 22.50 194346
Low 15 7/8 1349 17.57 149
19502 High 86 1950 41,10 1950
Low 18 1950 23.61 1954
1960°  High 16 1960 38. 50 1960
Low 23 1963 26,30 1963

Source: Charles F. Phillips, Jr., Competition in the Synthetic
(Chapel Hill: The University of North Carolina Press,
1961), p. 2

lTho U. S. Government fixed the price at 22.5 cents on August 6,
1941, Free trading resumed May 1, 1947,

ZFree trading suspended from March 31, 1951 to July 1, 1952.
Government price ranged from 52-66 cents.

31960 to 1963 only.
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During the 1920's, the highest recorded price differed 110 cents from
the lowest recorded price. Excluding the high prices of the Korean
War period, the difference between the highest and lowsst prices of
the 1950's was 34 cents. For several reasons, the price now fluctu-
ates less, Most important 1s the response of synthetic rubber pro-
ducers to changes in demand. When demand increases, the synthetiec
producers expand output, absorbing the increased demand in greater
sales rather than higher prices. DBecause the synthetic industry is
oligopolistic, individual producers find it difficult to revise their
prices. During May, 1956, Goodrich=-Gulf inoreased its price of Styrene-
Butadiene Rubber (SBR), but was forced to retract the increase when
the other firms maintained the former price.lo When one company de-
ocreases its price, the others follow, so that no firm can win customers
from its competitors through price reductions. lowering the price
only moves the whole industry downward on its demand function., Since
World War II, the quoted price of SBR has changed only three times; it

has been 23 cents since the early 1950'5»1l

Mature Acreage

Three variables have been assumed fixed in the above discussion,
My, Mp, and Mc. These variables are fixed in periods of less than five
to sﬁon years, the time it takes to grow a mature tree. To simplify

10Charles F. Phillips, Jr., Competitio he Synthet
Industry (Chapel Hill: The University of North Carolina Press, 1961),
p. 182,

U,
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the following discussion of the fixed variables, it will be assumed

that all variables other than the one under discussion are constant.

Table 8: Estimated Acreage of Rubber in the World for Selected Years.

11937-39
Average | 1960 1962
Thousand acres

Malaysia 3,332 3,500 L, 572
Indonesia b 687 b k53 L 469
Thailand 339 1,004 1,400
Ceylon 608 669 674
Viet Nam 319t 178, 260
Nigeria =2 e 2882
Congo (Leopoldville) 21 230 —
Cambodia 319 93 1232
Other 67 1,173 ——
Total 9,980 11,300 11,786

Sources: Commonwealth Economic Committee, Plantation Cro
(London: The Commonwealth Economic Committee, 1963), p. 149; Inter-
national Rubber Study Group, Prospects for Rubber and a Programme for
Action: tio Commodity Problems (Geneva: United Nations Con-
ference on Trade and Development, 1954), P 9

lIncludes all of the former French Indo-=China.

ZNo estimate included.

Mature acreage (MA) is the most important determinant of long
run produstion. At any given time the acreage planted more than five
to seven years ago will be the current mature acreage. The amount of
acreage planted is primarily a function of three variables: rubber
prices, prices of products competing for the same resources and acreage

avallable for planting. Unfortunately, acreage statistics are poor
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throughout the world. Usually plantation acreage is known, but in-
formation about smallholdings is unreliable. As can be seen in Table
8, the International Rubber Study Group estimates that there were
11,786,000 acres of rubber in the world in 1962, The Commonwealth
Economic Committee estimates that in 1960 there were 11,300,000 acres
in the principal producing countries. The best available evidence
indicates that the area under rubber has increased only slightly

in the last 30 years. The estimated 1937-39 average acreage is
9,980,000 acres, only 800,000 acres less than the estimated acreage

in 1962. Acreage is expected to be stable in the near future.

Age Composition

Changes in the age of mature acreage (Mp) can significantly
alter output. When a tree is first tapped, its yield is only about
1/4 of maximum. Output per tree reaches a peak in the sixth or
seventh year after tapping begins and stays at that level until the
eleventh or twelfth year, when renewed bark is first tapped. Not much
is known about the age composition of the world populaticn of rubber
trees, but Cyriax estimates that about 40 percent of all trees are
over 30 years old.12 Because of low prices, World War II and pessi-
mistic market pro eztions, little planting took place between 1930 and
1950. Since 1950, replanting with high-yielding c¢lones has been exten-

sive, About 725,000 acres were replanted in Malaysia during the 1950'5.13

lzGeorge Cyriax, "The Next Steps for Rubber," Rubber World, CL
(June 1964), p. 42,

13Ooi Jin-Bee, "The Rubber Industry of the Federation of Malaya,"
The Journal of Tropical Geography, XV (1951), p. 63.
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Replanting has continued at a rapid rate in the 1960°'s. During the last
few years, the other major producing countries have also initiated re-
planting programs. As the new trees become mature, the average age of

the mature acreage will fall significantly, resulting in increased output.

Clonal Composition

Clonal composition (MC) determines the potential yield per acre of
currently mature acreage. Unselected seedlings yield between 200 and
500 pounds per acre.:l"+ Pre-war high yielding materials produce 450 pounds
per acre the first year of tapping, reach 1,200 pounds in the seventh
year and slowly decline to 1,000 pounds after the tenth year.15 Modern
materials yield about 500 pounds the first year, 1,500 pounds the seventh
and then slowly decline.16 Because of replanting, the clonal composition
of Far Eastern rubber is changing rapidly. In 1950, Malaysian holdings
contained 1,300,000 acres of old seedling materials and about 400,000

17 By 1959, only about 800,000

acres of pre-war high yielding materials.
acres of old seedling materials remained.18 In 1970, Malaysia will contain
200,000 acres cf unselected seedlings, 20C,000 acres of pre-war high
yielding materials and 1,200,000 acres of post-war materials.19 Al=-

though Malaysia has replanted the most, other countries have also initiated

prograns.,
lu"Editorial: Malayan Rubber Production 1960-1970," Planters Bulle=-
' a tit of Malaya, LIII (March 19315, p. 4b
Lo, p. 4s,
ek
1 Ipig., p. b4
18p1g.
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Table 9 contains estimates of future production increases re-
sulting from changes in the age and composition of mature acreage. If
these increases actually occur, they will be the largest since World
War II, George Cyriax projects a 2.5 percent increase per annum from
1963 to 1967 compared to an average annual increase of 0.75 percent
from 1951 to 1963. The International Rubber Study Group projects pro-
duction of 2,865,000 tons in 1969, a phenomenal 33 percent increase
over the 1963 level. Compared to other sources, You's prediction
seems conservative.

Table 9: Projections of World Production of Natural Rubber,
1966, 1967, 1969, 1980.

Year Production Source of Estimate

Thousand Tons

1966 2,350 Cyriax
1967 2,400 Cyriax
1969 2,725 IRSG
1980 2. 865 You

Sources: George Cyriax, "The Next Steps for Rubber,"
Rubber World, CL (June 1964), p. 40. "International Rubber
Study Group," Rubber World, CL (July 1964), p. 62. Man He You,
"A Study of the Natural Rubber Tndustry with Special Emphasis
on its Future Prospects" (Unpublished Ph.D. dissertation,
Dept. of Economics, University of Oregon, 1963), p. 150.
The Demand Function
The demand for natural rubber (Dy) is a function of income (Y),
price of substitutes (Pg), preferences and technologies employed by
rubber manufacturers (T) and the price of natural rubber (Py). This

relationship may be written:
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D=h(Y, Pg, T, Py «s0) (2)

Income

The demand for raw rubber is a derived demand, derived from
the demand for consumer products containing rubber. The demand for
these products is, in turn, related to the income of the final con=-
sumer. As income increases, consumption increases. The level of
income does not, however, determine the distribution of demand be-
tween natural and synthetic rubber, but determines some aggregate
demand for both. The other variables in equation (2) influence the
distribution of demand between synthetic and natural rubber.

The income elasticity of demand for rubber is high. Allen
finds that the income elasticity varies from just under 1.0 in the
U.S.A. to over 4.0 in Argentina.zo As might be expected, income
elasticity varies inversely with income. Figure 1 summarizes
Allen's findings. The correlation coefficient between gross do-
mestic product and consumption of rubber also measures the rela-
tionship between income and demand for rubber. Nehmer estimates
that between 1947 and 1957, the correlation coefficient was 0.96
for Western Europe and 0.71 for the United Kingdom.21 He finds
that the coefficient varied between 0,66 and 0.86 in the United
States during four different time periods in this century.22

The correlation coefficient between rubber consumption and an

20p W, Allen, "Rubber in 1970, " Rubber Journal, CXIVI (August
1964), p. 30.

21Hharton, op, ecit., p. 136.
227114,
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Figure 1: The Income Elasticity of Demand for Rubber as a Function
of Income, Selected Counties, 195221962,

a, Argentina
b. India
c. Spain
d. Italy
e. Japan
Xa f. Scandinavia
g. Belgium
4L h. Netherlands
i. France
j. Australia
k. United Kingdom
1. Canada
m, U, S. A,
n, Brazil
c. W, Germany

7000 2000 3000 G N P Per Head

Source: P, W. Allen, "Rubber in 1970," Rubber Jcurnal, CXLVI
(August 1964), p. 30.

index of industrial production is even higher, Nehmer finds that

the coefficient varied between 0.82 and 0,98 except during the
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depression years when it was 0.28.23 Man He You reports a correlation
of 0.98 between consumption of rubber and an index of industrial pro=
duction in both the U.S. and in Western Europe.zu

Projections of demand for rubber based on changes of income are
unreliable because it is very difficult to forecast changes in the
growth rate, Wars, depressions and recessions significantly alter in-
come levels and are unpredictable. Several projections of demand are
summarized in Table 10, Cyriax, Allen and You estimate an average

Table 10: Projections of Consumption of Rubber in the Non-
Communist Nations, 1965-67, 1969-70, 1980.

Year Consumption Source of Projections

Thousand Tons

1965 L4, 870 Cyriax
1966 5,000 Cyriax
1967 5,100 Cyriax
1969 5,850 IRSG
1970 5,450 Allen
1580 6,999 You

Sources: George Cyriax, "The Next Steps for Rubber,"
Rubber Werld, CL (June 1964), p. 40, "International Rubber Study
Group, " Rubter World, CL (July 1964), p. 62. P.W, Allen,

Rubber Journal, CXIVI (1964), p. 32. Man He You, "A Study of the
Natural Rubber Industry with Special Emphasis on its Future
Prospect, " (”apublished Ph,D. dissertation, Dept. of Economics,
University o. Oregon, 1963), p. 75.

231p34,

2L"You Man He, "A Study of the Natural Rubber Indu§try with Special
Emphasis in its Future Prospects,” (Unpublished Ph.D, dissertation, Dept.
of Economics, University of Oregon, 1963), p. 73.
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increase of about three percent per annum and the International
Rubber Study Group estimates an increase of about five percent per

annum,

Price of Synthetics

The price of synthetic rubber partially determines the distri-
bution of demand between synthetic and natural rubber. Assuming a
fixed quantity of natural rubber, a change in the price of synthetic
rubber will alter the price of natural rubber. If the price of syn=-
thetic rubber falls, the demand for natural rubber also falls; if
the price of synthetic rubber increases, the demand for natural rubber
rises.

The cost of producing synthetic rubber and the degree of com-
petition in the industry primarily determine the price of synthetic
rubber., Assuming some freedom of entry, reductions in cost will be
translated into lower prices. The continuous entry of new firms into
the industry provides ample evidence of relatively free entry. Cheaper
inputs or changes in technology reduce costs. Phillips states that

25

the cost of inputs fell in the late 1950's. Technological improve=

ments in production techniques also resulted in lower costs. The con=

tinuous SER plant introduced in 1957 exemplifies such an innovation.26

250!1111'193 F. Phillips, Jr., "Market Performance in the Synthetic

Rubber Industry," Jowrpal of Industrial Ecopomies, IX (April 1961),
p. 137.

26Charles F. Phillips, Jr., "The Competitive Potential of Synthetic
Rubber," land Ecopomics, XXXVI (November 1960), p. 327.
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This improvement allowed production at a ton per man rate equal to
that of a plant four o<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>