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f1-1] GENERAL DESCRIPTION ON OILSEEDS AND OILS

1« INTRODUCTION

Oilseeds are those seeds which are used as materials for the
extraction of oil, and the crops which produce oilseeds are called oil
crops as against food crops, fiber crops and other group of ¢crops,
 However, this grouping of crops is not very distinct. For example, soy-
beans fall under both food crops (especially in Asia) and oil crops, and
“although cotton i& a fiber crop, it can also be classified as an oil
crop because its_bybroduct,}cottonseed, is a material for the production
of oil. Thirteen kinds of seeds; i.e., soybeans, peanuts, castor beans,
sunflower seeds, rapeseeds, sesame.seeds, cdttonseeds, flux seeds, suf-
flower seeds, olives, coconuts, palm ahd Indian hemp seeds, are cate-
gorized into oilseeds in the FAO Production Yearbook {Cotton and flax
are also included in fiber crop group in the yearbook).

all of the'bilSEeds obtained from thege oilcrops are on the market,
with the exception of oil palm. AS palm oil is extracted from fresh
palm fruit in or 'nearby the farm, the fruit are not marketed as
oilseeds., However, palm kernels, Which'are the core of the palm fruit,
are an internationally marketed commodity for the production of palm
kernel oil. Palm kernel oil is an‘oil quite_diStinct from palm oil, and
they are different in chemical composition and in their uses. The
details will be set forth in the following chapter.

Coconut oil is produced from copra, which is produced by drying the
endosperm of coconuts (coconut meat). Although copra is not a seed it
is one of the important commodities of the oilseed market,

This report, in accordance with the Terms of Reference of the
Study, deals with soybean, peanut, castor bean, sunflower seged, cotton-
seed, coconut, oil palm including palm oil and palm kernel oil, corn oil
and bhabassu oil.

These oilseeds will be individually examined in the following chap-
ters., This chapter gives a general description of vegetable oils and
oilseeds. '0il cake and oil méal, obtained after the extraction of oil
from oilseeds, will be touched on in other chapter on animal feeds.
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2. CULTIVATTON or OILCROPb AND PRODUCTION oF OIIGBDDb

OllCIOpS can be classmfled 1nto annual crops such as soybean,
swnflower and peanut, and perennial plants such-as oil palw and’coco-
- nut, Annual crops account for the wmajor share of both production and
planted area, = World production of the wmajor “oilgeeds ig shown in Table
1, and production by selected countries is shown in Appendix Table 1.

Most of the annwal crops are widely cultivated throughout the tem-
perate and tropical areas. Whereas the most important tree oil crops,
i.e.;, 0il palm and coconuts can be grown only in the tropics, olive,
camellla and other tree oll crops 1) are graown in temperate zone but
they are of minor importance. ' ' :

Table 1 World Production. of Mdjor OllseedS-

- {1, 000 MT)
1979 . 1980 1981
Soybean . 89,010 80,870 87,941
Cottonseed 26,838 - 27,039 29,337
peanut 18,333 . 17,131 19;368
sunflower seed 15,308 © 13,519 13,765
Rapeseed .. 10,535 10,597 . 12,147
Sesame seed . S 1,929 1,774 1,959
safflower seed - 1,064 - . 897 .889
Flax seed . 3,083 . 2,116 . . -2,274
Castor bean - 894 -808- 810
Copra . . . 4,483 4,663 . 5,054
palm kexrmel .. - 1,714 1,832 -1, 891

Total . o 173,191 161,246 175,435

Source:- FAO, Production'Yéarbook, 1981

The total area’ under cultlvatlon Of Lhe major annual ollcrops
‘amounts to a little less than 10% of the total cultivated area for all
annual crops in the world (There is no data available on the total _
plant@d area of tree oil crops in the world). if ‘a rough estlmate of
the above area is "added to the total cultlvated area of the major annual
oilerops, 1t is certain that’the sum would become larger. :

1) Wild 0i) palim is used for the extraction of oil in western Africa and
Brazil, but the amount of production is negligible.

{1}mz"



Table 2 World Cultivated Area under Oilcrops (1980)

“{million ha)

Total area.. - . 1,452,2
Annual crops 1,358.4
Perennlal_crops ' 93.8

Oilcrops :

Total for the major annual ollcreps 140.2
Soybean - _ 51.8
:Peanut. 18,7
Sunflower seed ' 12.2
Rapeseed _ 10.6
" Segame seed T 6.1
Flax seed = 5.1
~Safflower seed 1.3
Cottongeed . 32.9

S5

Castor bean . 1.

Source: FAO, Production Yearbook, 1981

As shown in Table 2, soybean ranks first followed by cotton in
terms of cultivated area. The cultivation of cotton, however, is pri-~
marily for'getting cotton fiber, cotton seed being by—product.

‘The productlon of annual Crops undergoes large chanqes fram year to
year in comparison with ‘perennial crops.- One of the reasons for this is
that annual crops are subject to the effects of nmature, such as the cli-
matic conditions. . Another reason is’ that the farmers increase or

decrease the planted area according to the Lluctuatlons in price of the
annual crops. :

In respect of type of cultivating annual 01chops, large-scale
mechanized farming is carried out in the United States and the USSR,
while small-farmer planting is dominant in-the developlng countries,
Among tree crops, oil palm is planted mostly in large estate, in which
cultivation of oil palm and oil extraction are done. Since the 1960s,
"hucleus estate system” has developed rapidly, originally in Malaysia
but spread widely in other countries {desc¢ribed in detail in later
chapter). Coconuts are cultivated both in estates and also by small
holders, the latter type being more common.
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3. PROPERTIFS, TYPES AND USAGE OoF OIL&

. “The oils obtalned from ollSeeds haVe a variety of types and con-
tants of. fatty aglds, such as linoleic acid, olele acid and palmltic
acid, according to the type of oilseed. Consequently, their physical
and chemical properties, such as their melting- point’ and iLodine. value,
also vary. The usage of these 0118 g therefore such that can nake the
best use of their respective eharacterlstlcs- “The major characteristics

are as follows.

Almost all of the oils are pxoduced together with thoir oil cake at
a certaln o0il extraction ratio for each oilseed, except for palm oil
which is extracted from the meat of the fresh frult and does not yield
the oil cake. For most of the oil crops, 5il is more economically
important than its cake {remnant), but soybean cake is more important
than soybean oil: The share- of soybean cake:{meal)’ isi estimated at
about 60 to 65% of the total sales of all soybean pxoducts produoed in
Japan, while it is estimated at a little less than 70% for the Unlted
States. In a sense, soybean oil can he considered as by- product of
cake. Thus the price of the soybean oil is greatly lnfluenced by the
price of the cake. Fig. 1 shows the cla351flcat10n of oils and fats by
materlale and Fig. 2 shows the classlflcatlon ‘by the uses. -

Vegetable cils can be cla391r1ed according to the property of
drying or the physical state, i.e. liquig, semlsole or solid, at roon
temperature.“ The oils in ‘the. form.of a llquld at room temperature are.
called vegetable oils; whereae those in the form -of -a solid are:. knOWn as’
vegetable Fats, The former are further classified 1nto drylng oils,
semidrying oils and nonndxylng oils, according to their drying proper-
ties. The degree of drying increases with the degree of unsaturatxon of
the fatty a01ds to a certain. extent, Therefore,_the vegatable oils are
usually cla351f1ed ‘according to their iodine value into drying. 0113 with
an iodine value of more than 130, semldrylng oils w1th an iodine . value
of 100 to 130 and non-drying oils with an iodine value of less than 100.
The major vegetable oils classified in this way are as follows:

a. Drying oils - flax seed oil, perilla_oil, tung'oil;.hemp seed oil,. .
safflower seed. oil, kaya oil, walnut oil, poppyseed oil, oiticica

seed o0lil, sunflower seed oil;

b. Semidrying oils ~ cottonseed oil, rapeseed oil, soybean_oilé'mustard
0il, kapok seed oil, rice branm oil, sesame seed oil, ocorn oily

Ce Nonndrylng 0115 - peanut oil, ollve 011, camellié'oil[ tea-sead oil,
castor oll; ' ' : -

d. SO;iq fats - coconut oil, palm oil, palm kernel oil, babagsu oil,
cocoa butter, shea fat, Bornean fat, sal fat, etc. o

‘ _The dry%ng oils consist mostly of glycerides of linoleic acid,
linolenic acid or conjugate acids. Owing to their properties, they are
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Fig. A Clagsification of 0Oils and Fats

— Soybean
- Rapésead
-~ Sunflower seed
— Annual crops -—--— Cottonseed
"}~ Peanut '
* - Flax seed
' — Vegetable oils - ' l- Sesame geed
' : ’ - —'Others -
Co ~ Palm kernel
lL— Perennial crops —- Copra
: - _ . "} Tung seed
" 0ils and Fats 4 : ' .~ - Castor hean

.. Yy Téliow
Land imal
- La .an ma s-—*~1 Lard
_ ‘Others

) Fish oil-
Aquatic animals {;}whale oil
' Others

L Animal oils

Fig. 2 Uses of Oils and Pats

—'Fryihq oils
— Simple oils — | Salad oils

R . | Confectionery
~ Edible 0ils — olls
f-Others

— Margarine
‘- Processed oils —i— Mayonnaise

Oils apd Fats -l ﬁ_Coggigzlz:ery
R a v
.. Others

— Paints
Industrial oils —- Soap

{E ' - Higher alcohols

L Others

__Nonvedible
oils

Feed additives —— Compound feeds

[11-5



suppiied mainly for industrial 'use, such as in paints, varnish, lino-.
leum, industrial. inks, oiled fibers, artists! paints, etc. Sqmg drying
oils, such as safflower seed oil, sunflowey seed oil or kaya oil, can be
used for cooking purposes. : . o .

The semidrying oils consist mainly of linoleic acid and oleinic
acid, and also contain a small amount of saturated acids, Most of them
are used as the major cooking olls or fats, such as frying oils, salad
oils, margarine, shortening, mayomnaise, etc. - Soybean oil contains a
comparatively laxge amount of linolenic acid and its ilodine value 1is
about 130, so that it can also be classified into a dfying oil. Some
soybean oil is used as an industrial oil, such as in paints.

The non-drying oils consist mainly of oleinic acid. -They are used
mostly for cooking, although gsome are used as lubricating oils, hair
oils, cosmetics, etc. Castor oil consists mainly of ricinoleic acid,
and therefore its usage is generally limited to indugtrial rather than
edible applications, owing to the hydroxyl radical group which it con-
tains. The main uses are for manifacturing of lubricating oils, turkey-
red oils, plasticizers, dehydrated castor oils and for paint materials
" such as varnish and enamel. Castor oil is also used in the cosmetic and
pharnaceutical industries. 2 ' o '

The solid fats consist mainly of glycerides of saturated acids.
They also contain a small amount of oleinic acid and linoleic acid..
Most of them are used for produéinq'marqarine,'shortening and other con-
fectionery additives.  Coconut oil and palm kernel oil are major mate-
rials for soap, detergents and plasticizers. Vegetabhle wazes consist
mainly of glycerides of permitic acids, and are used. for producing
glazing agents, candles, ciled papers and cosmetics such as pomades.

:The'qils obtained from oilcrops can also be clasSified-acdordinq-to
industrial applications, as follows: ' '

a. Lauric acid type —— coconut 0il, palm kernel oil, babassu kernel oil;

b. Oleinic_acid/linoleic,acid type-*e-cottonseed 0il, peanut oil, clive
oil, palm oil, sesgame seed oil, safflower seed oil, corn oil, etc;

¢. Erucic acid type — rapeseed oil (oil from conventional varieties),
mustard seed oil, etc;

d. Linolenic acid type — flax seed oil, soybean oll, perilla oil, hemp
seed oil, etc; : ' : ' :

e Conjugate_acid”type-_~Atung oil, oiticica 0il, etc;:
f. Hydroxylic acid typé-——-castor'dil;

g. Vegetable fat -— cocoa butter,'shea fat, mora fat; Bornean fat, etc.
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4, PRODUCTION AND.pROCESSING OF-VEGETABLE OILS

The proceqslng of OLISeeds ConSlStS of the steps of oil extractlon,
oil refining and tractionatlon.

4.1" 01l Ektraction

The oxlseeds are pressed by a wachine or extracted by means of a
fsolvont, although some - quantlty is still pressed by prlmltlve me thods
such as presslng By hand or by an an1ma1 driven press in some coun-
tries. - Mechanical’ pressxng lncludes the hydraullc pressure method and
“the screw presslng_method. The latter method is the most widely used.

S In the mechanical”preSSing”method' the oil recovery rate is
generally low in’ comparlson w1th the’ solvent extraction method, This
'is because a portlon of the 011 remains in the oil cake, so that the
mechanlcal pressxng me thed 1s used only for materials with a high oil
content,’ such as copra and sesame. seed, or for certain types of oil-

‘seeds such- as gacao bean. “The solvent extractlon method is used for

- most - types of “oilseeds. For rapeseed, sunflower and copra which have

“high 6il cofitent, the oil cake resulting from mechanical pressing may
be further processed by’ solvent extraction to extract the residual’
oil. : :

4.2 Refining and Fractionation

“The ‘oils' which are extracted from ollseeds are known as crude
oils in th91r unreflned férm, - Some qdantlty of crude oils is
marketed whlle the remainder is refined. ' The refining process
includés the steps of degummlng, 1) deac1dlflcatlon, decoloration and
decdorizatlon.

“fhe oils thus obtaiined consist of various trigiycerides with dif-
‘ferent'melting points. The fractionation process is then carriéed out
in order to separate the oils into theiy 11quld and solid components,
by’ utlllzlng their different melting points or their difference in
solubllity ina particular liguid oil. The appllcatlons of an oil can

" be eénlarged by this fractionatlon procéss.  This process may be con-
‘ducted separately cr 1n comblnatlon W1th thé'hYdroqehation pfocess,

1} The dequmming process is a process for the removal of gummy com-
ponents, e.qs, phosphollpids. In’ Europe and the United States,
trade is: generally conducted in degummed oils in the raw vegetable
0il market. Lecithin is obtained as a byproduct at the time of

. dequmming soybean oil, and is widely' used for such applications as
reducing the viscosity of chocolate, improving the spreadability of
margarine and the antioxidation of food, '
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ester- exchanging process or other processes. The development”of the
fractionation process has en}arged the range of oils suitable for

substitution.

5, NATURE OF OIL PRODUCING TNDUSTRY

The oil 1nduery is one. of the baSlC materlalwproduCLng 1ndustrles.
In countries which depend mostly on the import of. food materials;. such
as Japan and some Europsan countries, the material cost, not, including
the cost of energy or the cost of packaging; aceounts for 60 - 75% of
the selling. price, so that generally the added value is low.. .However,
in the countries Whlch produce 0119eeds, the percentage ratio of the.
material cost in the oil 1ndustry must- be much  lowex than in the case

mentioned above.

A key feature of the 011 1ndustry is that the mater;al cost, whlch
accounts for the major portion of .the overall ‘costs, is subject to fluc-
tuation. Furthermore, the formatlon of prices has two principal
features. Flrstly,_botb the materlals ‘and the: products have-interna-
tional markets, so that their prices are: subject to sharp fluctuations.
Secondly, the domestlc market prices of the oils and the oil cakes:
directly reflect the fluctuations of the intérnational market price or
exchange rates. In Japan, about four months are required from the time
of import of the materials to the shipping of the finished products, due
to the time required for loading, arrival of the materials and proces-
sing of the materials. The domestlc ‘price of the flnlshed products: is
also directly influenced by the fluctuations of the 1nternat10nal market
price; and consequentiy this tlme lag produces a uyap between the prodqu
tion cost and sales price of the phoduct.

In order to avoid risk due to fluctuaflons in the matprlal cost a
hedge may be carried out in the Chicago futures market. . Howgver, this
hedge can avold such rlsks only when . the fluctuatlons in the domestlc
price quotatlon are directly. assoc1ated with that in the Chicago market,
partlcularly Wlth regard to soybean meal and the price of soybeans, . In
Jdapan,. the domestlc market prices fluctuate in assocxatlon with the
Chicago narket prices over the long term, although in the short kerm
they may vary. accordlng to the supply-demand situnation in Japan, someti-
mes 1ndependent of the movements in the Chlcago market._ In this case,

_hedging not only fail to avoid risk but, in some cases,'may aven cause
double loss, i.e., loss in Chicago future market and loss in the sales
of products Ln Japanese spot markets, '

In the inted States, futures markets_for bbth_the mdterialé:&nd
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the £1nlshed products of the oil produclng 1ndubtry have been estab-
fllshed, and a hedge system. has -also been’ developed to cover the commod-
Fitlies ranging from materials to finighed: products in ‘one market system,
50~ that Figk from Eluctuations in prlces can be avoided. In Europe, a

. large enterprlse named Unilever holds a major share of ‘the oil market,
and has sufflclent lnfluence to adjust the- product price according to
"the material prlceso The product price thus set is fairly closely asso-
_ciated with the: 1nternatlonal market price, because nearness to the

- Chicago futures market maked hedglnq nore easys In addition, as trading
of products in . futures is conducted around Rotterdam, the risk due to
fluctuations in prices can be generally av01ded.

In many'COUntries, the oil industry has a'strdcture comprising two
levels of companiés. ' In Japan, there were 170 companies producing oils
at the end of Decembér} 1980. .Of these companies, only twenty four are
capltallzed at more than 100 million yen, and of these twenty four com-

'panles, only ‘eleven have: more than 300 employees. Most of these major
Vcompanles bullt large- scale factories, mainly for the extraction of
 rapeseed: oil, in coastal regions where it is convenient to import the
jmaterlals, between 1861 when the free trade of soybeans began in Japan
and 1971, when the’ free trade of oils and rapeseed commenced. The
_majorlty of the other factorles were Iocated in the rapeseed producing
dlstrlcts or. in the cities. ‘where rice bran was produced, the latter case
belng due to ‘the fact that the mllllng of rice has generally been
earrled out in the rice consumlng ‘area itself, ' As the domestic produc-
tion of’ oilseeds has greatly decreased, these factories have decreased
in number and in quantlty of production. Aalthough the number of major
companles is less than 10% of the total number of oil producing com-
xpanles, ‘80% of the total quantlty of materials for produc1nq oils in
1980 (5, 556 000 tons) was consumed by the major companies, and this per-
-centage isg rising year by year. However; even among the major companies
there are large differences in: their methods of procuring materlals,
production capacity,’ marketlng of the finished products and types of
.products. Some major companies;, such as Nisshin 0il Mills, Ltd.,
Ajinomoto Co., Inc., and Fuji 01l Co.; Ltd. are mainly produclng cooking
‘0ils for home use. Other major companies have developed from being sup-
pliers of cocking o0ils and oil cakes into suppllers of margarine, dres-
sings; vegetable~prote1nwenr1¢hed foods, "highly nutritious foods, and
fat substitutes for use in chocolate. Such products are manufactured
using cooklng oils or oil cake .as materlals. The range of products
;manufactured by these companies has also increased by more than ten
times, to between 450 and 600 items of products. Consequently, the com-
panies which have improved the added value component tend to procure
their materials and sell the finished products in a stable manners

A comparison between the oil industries in Japan, the EC and the
“United States is shown as follows,
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6!

PRODUCTION AND EXPORT OF OILSEEDS

6.1 Productioh

Annual'oilcrOps are widely cultivated from the temperate zZone to
the trppical zone. Some oilcrops can be planted only in a very
1imited area; while others are cultivated oVer a wide area.

“'hs shown by the average o;lqeed productlon flgures for the past
thiee years," the production of soybean in the United States

 accounts for 63% of total: WOrld production;:.  The sum of the shares

held by the'Uﬁlted States, Brazil and China reaches as fuch as 89%,
The total productlon of cotton seed in the three main countries of

: Bradll India and China amounts to 77.6% of overall production, while

the production of other OLlseeds such ag peanut is dlsperced more
widely. .

Coconut trees can be seen anywhere in the tropics, but most of
the copra which is used as a material for -oils is produced in only

_three countrles, the Phlllpplnes{ Indonesia and India.- The total pro-

duction of these three tountries amounts to 80% of overall world pro-
duction, with the Philippines holding a share of 50%,

Malaysia accounts for 56% of total world palm oil production, and

_three countries, Malaysia, Indonesia and Nigeria, together produce 80%

of the world total.

‘The internationadl market for these7bilgeedsais affected by
natural forces such as the climate in the producing countries, and

‘alse by government control- of productlon. The’produdtion'of soybean

in the United States exérts a great ‘influence not only on the inter-
natlohal soybean market but also on other’ 01lcrop markets. The
detalls will be explalned in the follow1ng sectlon.

Such. ccncentratiohs of'production are, needléss to say, not
fixed, and have gradually been changing. :The 51gn1f1cant changes in
share of productlon over the past ten years are as follows 2}

a, Soybean; the share held by the United States has sllghtly
deoreased, while Brazil's share has markedly increased from 13.7%
to' 16,4%, Argentlna has ailso 1ncreased 1t5 productlon, to a level

Coft 4 3% of the total. :

1);Yearly average. for 19?9/80 - 1981/82.'

" The yearly average for 1972/73 - 1974/75 is used for the purpose of
comparison with the production flgures of ten years ago,

2) Although palm 0il is one of the 1mportant items, it is not mentioned
here because the fruit of 011 palm is not marketed as oilseed., It
will be dealt with in the later section on vegetable oils.

{11-1%



b. The productlon of copra has increased by 2% over the past ten
years. More than half of this increase is accounted for by the
increase in the share held by the Phxllppinos, whioh has grown from

45 7% to JO 3%.

&, Sunflower seed._ fhe share held by the USSR has declined from 59%
 to 34%, while that held by-the United States has increased to -
16.8%. _ s . S

d. Palm Kernel: Total world productlon bas anreased from about 1.
mllllon tons . to about 1.44 mllllon tons. Most of thlS ‘increase has
been brought. about by an increase in productlon in Malaysio, and -
the share held by Malaysia has risen from 18,3% to 36.3%
Nigeria's share, which ranked second ten years ago, has decreased
from 26.1% to 18.5%, and Malaysia now lanks the iirst p081tlon. .

6.2 FExports

_ Most of the productlon of 01lseeds, or the entlre dmount of prOm
duction for some types of oilseeds, are used as a material: for. oil -
extraction. The extract1on of o0il, hOWever,_ls usually oarrled out. in
the preducing country, and as. a result;, only a small quantity of
oilseeds is exported :

The flgures for the total world productlon and exports of . 01l—~
seeds for the past threa years indicate that the average level of
exports stood at 29 million tons, which accounted for 19% of the .
average total productlon of 152 mllllon tons. :

The export ratios of the major oalseeds as: to world total: are o
shown in Table' 3, As the Table shows, - the export ratio of. soybean is
the highest (30. 2%)" while - that of cottonseed is the lowest (0.7%).
However, thesge flgures are the ratios ‘of world total exports to world
total productlon, and there. ‘are great dlfferences from country to _
country.  For instance, although Brazil is.a major soybean produclng
country, its. export ratio. of soybeans- as an oilseed is only 8.4% .
because Brazil mainly exports the processed products, whereas
Argentlna exports 73%  of 1ts soybean productlon.

The pdeUCtlon of 01ls has been anreaSLng whlle exports of oil-
seeds have been 31gn1f1cantly declining in- the produclng countries
gince the 1970s. The reason for this is that the . produCLng countries
have been aiming at exports of 011 to ‘gain the added .value.  The
marked reduction in exports of copra from the Phlllppines ig the typl~
cal example. The amounts of production and exporta by countries are
shown in Table 3 and hppendlx Table 1. :

{11-16



Table 3 | world Production and Exports of
- Majoxr Oilseeds, 1979-82 average

{1, 000 MT)
Export ratio

%)

?roductiqn Exports

‘Soybean . . - - 87,223 26,337

30.2 .
Cottonsged 26,223 : 200 0.7
Sunflower seed 14,397 1,983, 13.8
Peanut 11,612 776 6.7
Rapeseed - . .- 11,433 - 764 6.7
Copra _ 4,922 - 444 9,0
Cagtor bean B43 ‘66 7.6
Palm kernel - 1,441 : 208 14.4

Source: Compiled from 0il World statistics

7. PRODUCTION AND EXPORT OF VEGETABLE OILS

_ As is known from Table 4, productlon of veqetable 0115 roughly
corresponds to the productlon of oilseeds. Same as the production of
soybean, tha production of soybean 0il holds by far the largest share
among. all vegetable oils. The order of the share of other oils, .
however, differs somewhat from that of ollseeds, because of the dif-
ference of oil yield {oil extraction ratlo) among various oilseeds,
Moreover, ‘solme oilseeds, such as peanut, ‘are. consumed as direct food,
thus the’ productlon of such 01ls does not COrrespond ‘to the production
of the 01lseeds.

-AS'mentQOHGd above, oil extraction is mostly carried out -in the
producing countries, so that the shares of oil production by countries
are almost the same as those for cilseed production by countries, The
major vegetable oil producing countries which are not major oilseed pro-
ducers are- the European countries and Japan.

The export ratios of the vegetable oils are generally higher than
those for oilseeds., This indicates that vegetable oils are more in the
nature of an international commodity.

As shown in Table 4 and Appendix Table 1, palm oil and palm kernel

oll have the largest export ratios, since these oils are produced in a
limited number of countries. Cottonseed oil and peanut 0il have the

(11-17



smallest export ratios, the reason for this ba&ing that the major
producers of cottonseed 011, i.e., the USQR, China and India, consume

domestically almost all of their. productlon. A simllary reason can be
attributed to the case of peanut oil. ' '

The. countrles hav1ng comparatlvely 1arge export: ratlos are Senegal,
with an export ratio of 57% for peanut oll, Brale, ‘which has’ export
ratios of 78% for castor bean oil and 40% for cottonseed 0il, . and Lhe
Philippines, with an export ratio of 74% for cogonut oil.’ Co .

Table 4 Production and Exportq of Major Vegetable Oils,
1979-82 -average S

{1,000 WD)}

Production Exports ,_3xpo?:)ratio
Soybean oil 12,915 3,303 25, 5
sunflower oil 4,903 1,024 20.9.
Palm oil 4,479 3,402% 76.0%
Rapeseed oil ' 4,068 764 18.8
Cottonseed oil 3,002 426 - 14.2
Coconut oil . 2.752 . 1,230 44,7 -
Peanut oil 2,576 450 7 17.5

Palm kernel oil 600 3N 61.8
Wworld total - . - e
(including other 33,671 9,526 28,3
‘végetable,oilS] ; : '

* This 1nc1udes Slngapore 8 exports of 530 000 tons
arising. from its entrepot trade in palm 0il from
Malay51a and’ IndoneSLa. Slngapore s meorts 1n the N

same period were 550,000 tons, Wwhen angapore s
exports are ‘deducted from .the figures marked (*}),
the export ratio obtained is 64%.

Source: Compllea from 0il Worlq;statistics
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8. IMPORTS AND CONSUMPTION OF VEGETABLE OILS

8:1 Tmports

© Most of the production of vegetable oils in the world is carried
“out in the oilseed producing countries, and a considerable portion of
thege oils ig exported, as described above. Table 5 shows the quan-
tity of imports and thelr share of total imports by main importing
gountries. - )

Impdrté.ofwmajér Cilgeads and Oils, and Import Shares by

Table 5
: Major Importing Countries; 1977-1980 average
Imports Major countries'importing Vegétable oils and

{1,000 MT) pércentage share of total imports

Soybean 26,674 Germany,

Japan _ ' Netherlﬁnds Spain Ttaly
{15.9) ‘FR (13.3) {12.2) {(10.4) {5.5}
Soybean 3,232 Indea Iran pakistan  Mexico
oil L (19.2) (8.3) (7.7) (3.9) |
2alm'oil 3,372 Singapore* India Pakistan Netherlands Germany,
' : C (16.5} {13.9) {6.6) {5.3) FR (5.0}
Sun- 12;005_ Gerhaﬁy, Portugal Mexico ITtaly France
flower seed  FR (36.0) (33.2) {11.6) {8.1) (5.7)
Sun-. . 1,009 France - - USSR vehezuela - Argentina  Cuba
flower oil {(13.1) {9.:6) {8.3) {7.8) -{7.7)
Copra 447 Japan  ‘Germany, - France ~ Singapore* Netherlands
S {14.5) PR {(12.8) (9.4) {9.2) {8.1)
Coconut 1,263 . USA Germany, UK - France
oil : {39.6) FR (5.2} {5.9) {(4.7)
Other 9,584 :

vegetable oils

USSR
(5.2)

Japan
(4.2)

UK
(5.0)

* éntrepot trade

Source: ©Oil World
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As. shown in Table 5, most of Lhe oilseeds are lmported by the
developed countries, partlcularly the EC countrles and Japan, while
vegetable o6ils are imported by both the- developing and developed
countries. The main developing country which imports thesa oils ig .
India. India is a major producer of peanut -and’ cottonseed as well as
a large producer of some vegetable: oils, However,: recently the demand _
for ollseeds has: not been met by domestic: productlon, dinge demand has
increased while productlon has remained at the same level, w1th the
result that 1mports have steeply increased. : : :

As ehown in Table &, .the trend of world lmporta in the 1970"
indicates a significant lncrease ‘in imports of oils by the developlng
countries, The annual increase in imports by India. over the perlod
 From 1969/71 to 1978 was 28%. fhe annual increases for Nigeria and
Mexico were.as high as 44% and 34% recpectlvely. Importeg into the
petroleum ploduclng countries such as Iran and Saudi Arabia have also

been increasing.

8.2 Consumptlon Level

Tt is Aifficult to accurately calculate the annual rate of con—
sumptlon within 1nd1v1dual countries., Generally, the dlsappearance of
a product is calculated in accordance with the equation: = {Initial.
stock) + {Production) + (Imports) .- (Exports) - {Final stock). fThe
- term "disappearance" includes actual consumptlon plus loss in the
country and the dlsappearlng portlons which have not been actually
consumed, For oil consunptlon, some oils and fats contalned in meats
and grains are ingested together with the meats and-grains themselves, .
but these oils and fats are not included in the consumptlon fighres,
and are known as 1nv151ble consumption. O©Only the ©ils and fats which
are actually consumed in the form of an oil are known as visible con-
sumption or apparent consumptlon.

it iz very difficult to obtain the flgures for consumptlon in
each country because some countries do not have the necessary data.

Table 7.is one of the sets of data prepared by the’ﬁorld"Bénkffor
projecting future world prices of primary products (World Bank, Price
Prospects for Major Primary Commodities, July 1982, Vol. II, Annex
Table 3). ' '

Table 7 shows that China consumed the largest amount of oilseeds,
followed by the United States, India, the USSR and Brazil. These
countries have large populations and produce large amounts of ollseeds
and vegetable oils. ' Bmong the countries which do not produce o0il-
geeds, l.e., the countries which import oilseeds and olls, the level
of consumption in the EC countries and Japan is very high.- Of course,
the figures for consumption by countries do not indicate the actual
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Table 6 Total Imports of Fats and Oils* into Developing Countries,

by Regions
_ L (1,000 MT)
1969-71 1974-76 - '1978 IA“““al
N B ncrease
a .
verage average 1969/71_- 1978
LT o SR ' : : (%)
Total World Imports . 12,114 14,636 16,903 18,279 5.3

Total Developing

Countries Imports 2,336 4,178 - 6,029 7,161 12.4

By regions and main countries

Latin America . 763 1,048 1,255 1,492

8.7
Cuba . 166 . 179 - 180 173 0.5
Mexico:. . o 48 167 218 447 32.0
Colombia 68 84 106 111 6.3
pPeru - - _ 49 79 94 98 8.0
Venezuela "~ 59 124 201 204 16.8
Other countries - C 3713 415 456 459 2.6

africa 474 707 874 949 9.0
Algeria o 113 203 213 237 9.7
Morocco 102 167 182 172 6.7
Nigeria . L o1 34 138 182 44,0
Oother countries 258 303 341 1358 4.2

Near East 630 1,141 1,121 1,458 11.0
Bgypt . 201 376 - 4186 467 11.1
Iran 133 295 262 455 16.6
Iraq o - 87 87 © 113 146 6.7
Saudi Arabia. 27 .33 60 79 14.4
Turkey ' 29 128 36 - 39 3.8
Other countries 163 . 222 ... 234 - 272 7.5

Agsia and Paclflc 949 1,282 2,779 3,262 16,7
Bangladesh 109 109 - 136 160 5.0
China ' 170 323 551 558 16.0
india . ' 194 111 1,116 1,379 28.0
Korea Rep. of : 86 157 - 207 239 13.6
Pakistan o 7 261 345 388 16,2
Singapore 33 - - 63 110 146 20,0
Other countries 240 258 314 392 6.3

*.Includlng the oil. equlvalent of oilseed but excludlng guantities sub-
_ sequently re exPorted.

Note 'Totals computed from unroundéd data.

' Soufcei _FAO, Expandlng Trade in Fats and Olls among Developlng
Countries, CCP~80/4, Feb. 1980
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Table 7 Oilseeds (0il Equiv.) — Apparent Consumpthn,
by Main Countrtes and Economi ¢ RGQLOHS

: , (1,000 MT)
.Countries/ - 1961 1970 1975 1980
_Economies . o - . i :

Developed - 7,935 10,210 13 436 13,669
N. America 3,933 4,630 7,144 5,403

psa o 3,732 4,054 6,504 . 4,860

EC~10 3,175 4,106 4,579 6,031
Ttaly 743 1,057 1,257 1,376
Germany, FR : 713 942 1,014 - 1,476

Japan : 507 . 984 1,151 1, 539 B

Centrally planned 3,492 4,316 4,258 5, 327
USSR 2,557 3,181 2,893 3, 535_
E. Europe 801 - 949 1,167 1,419

beveloping 11,751 15,993 19,700 26,419 .
Asia 7,304 ° 9,479 10,491 14,914
' China 3,106 3,785 4,279 5,614

India 2,578 3,086 3,566 4,627
Africa = 2,009 3,076 4,065 4,726
S, America 1,418 2,134 2,934 4,386

Brazil 4zt 782 1,275 . 2,069
5. Europe : 1,015 1,286 2,159 2,287

wor 1d _ ' 23,178 30,519 37,394 45,416

Developed & Developing . 19,686 26,203 33,136 40,089

Sources: FAO, Production & Trade Yearbook Tapes (Actual);
' .and World Bank, Price Prospects for Major Primary
Commodities, July 1982, Volume II, Annex Table 3

per capita consumption level for each country. The country with the
highest quantity of consumption, China, possesses a large population
of one billion people, so. that the per capita consumption is much '
smaller than that of the EC countries.

Table 8 shows per capita consumptlon of vegetable oils and fats,
which indicates the actual consumption level in these countxies. _
There is a Iarge gap between the developed and the devcloplng coun»
tries in per capita consumption. Among the developlng countries, the
count¥ies producing a large quantlty of oilseeds have comparatively '
high levels of per caplta consumption, such ag. the per caplta conguemp-
tion of palm oil ln Malay31a, Indonesia and’ Nigeria, coconut oil in
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- the Philippines and Indonesia, and soybean oil in Brazils The USSR
and China are large consuming countries, but the level of per capita
donéumption is small in both countries. Countries not listed in Table

7 are those whose per caplita conqumptlon is less than the lowest level

. of consumption shOWn in the fable,

. Table 8 - Per Capité'Coﬁsumption of Vegetable Cils and Fats in
Selected Developed and Developlng Countrles, 1977
: (kg/year)

. Per capita consumption of
Vegetabhle oilg and fats

USA : o 20.2

Netherlands e 18:4
Italy : 17.3
Argentina : 13.0
Gerwmany, FR 12.8
France : : . 12,7
UK ) ' © 11.9
Japan 9.8
‘Nigeria 9.5
Ivory Coast 8.5
Malaysia- 7.8
USSR, 7.4
Mexico 7.1
Zaire 6.4
Indonesia 4.9
Pakistan 4.8
India 4.6
Brazil 4.5
China 3.0
Papua New Guinea 2.8
Sri Lanka 2.6

Source: FAQ, Food Balance Sheets, 1975-1977

8.3 Type of Consumption

0ils and fats have various uses according to their chemical and
physical properties. - They can be classified into two groups: . those
for food-puposés and those for industrial purposes, as- listed in
Section 3.1. Most of the:vegetable 0ils can be used in either cate-
gory, although some oils such as flax ©il, castor oil and tung oil are
only suitable for industrial applications. The ratio of the two
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applications varies from country to country, In Japan, for: example,
the ratio of edible uses to that of tndustrlal ugeg was 88 .12 ine .

1981,

Japan's 011 consumptlon ConSlStS malnly of vegetable oils.-'ﬁhé
consumptlon of animal oils and fats is much smaller than’ thaL in the
United States and the Furopean countries. As a ‘reference, the 011
consumptlon and the uses of: oils in Japan are shown in Table 9.

As shown in the Table 9, vegetable oxls are classafled according
to their us es; iv@es household consumptlon,_lnstltutlonal consumption
{restaurants, hotels, -and other caterlng serv1ce), proceSSan use and
_non-edible ugse. Household and 1nst1tutlonal usesg are’ mostly for
cookery such as frying and salad dre951ng. Pre-blended frying oils
and.salad oils of various composition are sold widely and gaining
popularity in recent years. For manufacturing of. processed oils, such
as margarine and shortening, various vegetable and animal oils are
mixed,: accordlng to various uses. :

A key feature of oils and fats is that dlfferent klnds of 0113
and fats can be substituted among them to a large extent. ‘Margarine
and shortening manufacturers change the blending ratio of the oils and
fats according. to price situation. Of course, each oil or fat has a
particular taste and properties, so that complete substitution is not
likely to be realized. Nevertheless, the extent of substitution
between the different oils has recently become greater due to the
development of manufacturing techniques, particularly the technigue of
fractionation described in Section 4.1.

9, PRICE OF VEGETABLE OILS

9.1 " Economic Factors in Setting Prices

“fThe prices of vegetable oils are bdsiéally formed accotding.to
the balance of supply and demand, as with other commodities, but the
following characteristics of vegetable oil prices have to be noted,.

The fluctuation in demand for vegetable oils is ‘relatively
moderate, -while fluctuations.in the production of Oilséeds are sharp,
Such fluctuations in productlon of ‘annual oxlcrops are caused not only
by climatic dnd other natural influences but also by the reactlon of
the producers against the fluctuations in: the prices. Thig’ ig illus-
trated by the fact in the United States that the production of

{1124
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sunflower seed was doubled 1n 1979/80 due to the high price in 1978/79,
while productlon in 1980/81 was reduced to the normal: level of the
previous years due to the increase 1n stocks and the fall in price.

The details will be explalned later ln Lhe section on, sunflower seed.

_ "The prlce of vegetable 0115 15 sometimes lnfluenced by the
balance of supply ‘and demand for the oil cake. -Rbout till 30 yeare
ago, oll .cake was. considered to be a byproduct of- 011 but recently it
has increased in importance, with growing demand for Qll cake - as’ a
proteln—rlch'feed due to the development of. the. livestock 1ndustry.
in particular, this trend is remarkable in the case of soybean 1
The extraction rate of soybean meal is about 80%, while that of soy«
bean oil is about 18%, If these percentages. are COmpared in: terms of -
value, $oybean oil stands at about 30 to 40% while soybean meal repre-
sents about 60 Lo 70% of the total value. therefore;. soybean meal can
be considered as a main produot, judglng from both ltS yolume and .

~value. _The prices of soybean and soybean -0il are lnfluenced by fluc-

tuations in the price of soybean meal, However,  such & relationshlp E
between other oils and their. correepondlng oil cakes is not so strong
as in . the case of soybean. - For’ instance, there 18 almost no - relatlon—
ship between the price of’ ‘sunflower cil. and that of.. sunflower meal.,
The detalls w111 be explalned later in the section. on sunflower seed.

Vegetable 0115 ‘can’ be substltuted for each other and can’ also be
substltuted for CEltaln animal oils to a large sxtent, and conse-
quentl y the price of each »il depends not only on the supply ‘and:
demand sitnation of that oil itself but alsc on those of other oils
liable to be substxtuted.

Table 10 is .a correlatlon matrlx of the prices. for selected olls.
and fats, as shown in the data prepared by the World Bank on Pride
Prospects for-Major: Prlmary Commodities, mentioned in Section. 4. 2.
This Table shows that’ the stronQESt correlatlon (0 99) exists betWeen

“soybean oil and rapeseed 611, while olive ‘011 have a comparatlvely
'weak correlation with other oils. “This may be due to the fact that
_people in the Latln countrles, notably. Italy and Spain, have ;stronger
‘preférence to colive oil than other countr;es ‘and difficult to substi-~
tute with other oils. Among coconut oil, palm kernel oil and babassu
0il there exist strong price correlation, because these three oils are
51m11ar in chemical property (lauric acid type) and can be substituted
“each- other, but the prices of these oils are relatively. 1ndependent
from other oils of non-lauric type. -

Industrial oils, such as castor oil and tung oil, have almost no
correlatlon with other edibile vegetable 0ils. The details will be
explalned later in the sectlon on castor oil.

1) As.tne oil cohtent:of soybean is lower than that'of.otherroil
-seeds, larger amount of meal with high protein-content is obtained.
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From thé above, it can be seen that the price of vegetable oils.
1 supply and demand relationship Qf;all oils, and
particularly on the price of soybean, which holds a large share of the
international market,  rathexr than on.the-supp;y;and:demapd_rglqpiont
ship of each oil. In other words, theﬁpribésioﬁ soybean; spybe§n101l
and soybean meal in the Chicago market ledd the. prices of all q;lseeds
and oils. The details will be provided in the section on soybegn.

depends on the overal

Fige. 3 illustrates the moﬁémehts in the prices of soybean oil,
rapeseed oll and sunflower seed oil over:the past.f;ve Years, .These
threé bils have the highest degreé of ‘coryrelation 1p_Table.10.

Fig. 3 Price of Vegetable Oils

(us $/MT)

800 1800 .
700 —— 700
600 4 600
Sunflower .
zacd 011
500 : ) 1500
) . Soyhean
i oil )
Rapesced :
. otl .
400 _“_h___ﬁw_-;mw_u_“_,__“n__Limnm__w%gg;,ﬁﬂ?ﬁ,doo
71/78 78/79 79/80 80/81 ar/82 |

This chart shows that the price of sunflover seed o0il rose in
1978/79 and fell again in 1979/80, and the reason for this has already
‘been explained.  The degree of fluctuation of éach of these three oils
over the past ten years has been caleulated and is shown in the fol-
lowing Table. It can be seen that soybean oil and rapeseed oil have
fluctuated within almost the_sahé-range; whergaé sunflower seed oil
has a somewhat larger range of Fluctuation than the other two oils.
fhis ‘is probably because sunflower seed oil has a particular form of
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_ ‘consumption as a premium oil, such ag a-salad oil, so that.demand is
somewhat lacking in flexibility, while fluctuations in the production
of sunflower seed are larger than those for soybean and rapeseed.

Soybean oil ~ Rapeseed 0il Sunflower seed
- {Netherlands, {Netherlands, oil (CIF
CLF es-godown) CIF. ex-~godown) Rotterdan)
Mean pripé from U e & ;
1971772 to 1981/82 $514.4/ton - $511.8/ton $604.5/ton
Standard deviation '$135.8/ton  $130.2/ton  §179.0/toen
Coefficient of. 7 .
. : 26.4 2534 ] 291:6

variation. (%)

9.2 Outer-economic Factors affecting 0il Economy

Besides the economic factors'affecting-the'vegetable oil prices
as discugsed in the preceding sections, there are many outer-economic
factors which are also affect these prices,

in the planned economy cowntries almost all prices are controlled
by the government, FEven in the free economy countries, most of the
-oilseed producing countries have some price support system for the
producers. The international markets for oilseeds, oils and oil cakes
_are,_needless to say, greatly influenced by the agricultural policies
of the United States and the EC, the details in this respect will be
further examined in the part on soybeans,

. _Pxport taxes. and other levies are the factors influencing the
prices of oilseeds and oils in the world market. Similarly, import
duties.and import quotas areifactOISIin_the countries importing oil-
seeds- and oils. Some oilseed produciﬁg countries tax other materials
or. other kinds of oils.in order: to protect both the domestic oilseed
producers .and domestic oil extractors, and some 01lseed 1mport1ng
countries exempt 01lseeds from duties but tax the oils. in order to
. protect. 011 extractors.‘ However, a, marked tendency towards the reduc-
tion or abolltion of import duties has. been in ev1dence since the
Tokyo Round (A Table of curtfent taxes is attached to Appendix Table
4), The. trend towards conversion from the export of oilseeds to the
export of .the oils can be seen in some oilseed producing countries,
e.q., the export of copra now being banned oxr controlled in the.
Philippines, and likewise for castor bean in Thailand. Such conver-
sion has exerted a strong impact on oil-extracting industries in the
European countries, and Japan, whlch depend on imported oilgeeds.
Thailand, which was virtually the only country exporting castor bean,
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has recently developed its own domestic oll extraction lndustry, 80
that Japanese oil extractors are now ‘importing Ccastor: bean:from the
philippines. As a’'yesult, the production of ceetor bean has markedly
increased in the Phll)pplnes.

Market prices are also affected by trad_ conducted. outglide  the
regular route, lncludlnq the -so- ~called conceSSLOnal term tradlnq, ‘in
which-. developed countries: such as.-the United’ ‘States supply materlals
oY products to developlng countries: without oompensation or-on a- _
deferred. payment basis, and bilateral tradlng on:'a barterlng ‘Basisy
Some. irregular instances. of large«soale buylng, earrled out by [eoli-
tries whose trading is under the control of the government or semi-~.
governmental organlzatlons, dlsturb the 1nternational market._ -
Examples of these irregular occurrences of large—scale purohasee
include the large-scale buying of Malaysia's palm oil by the State
Trading Corporation of India,. and the large purchases of. soybean from
the United States by the Export Khleb of the USSR. Other. polltlcal
factors, such .as the embargo placed by the United States on exports to
the USSR, also affected the lnternatlonal market prloee 1n the past._

On the othex hand, long-term contracts betvween 1mport1ng country
and exporting country have. recently become more GCOMNON + ° Suoh con-
tracts are conducted mainly for grains, but also sometimes for 011—

seeds such as soybean or for vegetable 0ils, as shown in Tdble 11.

10. CONCLUDING REMARKS

As descrlbed above, the economy of the ollseeds 1ndustry is o
influenced by & variety of- factors, and therefore it is very’ ‘difficult
to forecast the future _prospects. The' FAO, the- ‘World Bank- and “other
international organizations’ have prepdred some long-term prOJectlons of
oil demand and oi.l prlces with econometric models based on past trends,
prospectlve movements in productlon, and prospective increases in demand
due to.increases in population and income. Of course, these models are
based on assumptions of various unknown factors, ‘1t -i§ mnot’ possible for
the present Study even to do full justice to these models, not to men-<-
tion to undertake bulldlng a new similar economic models within the’
given time perlcd Instead, in this report, tentatlve forecagts ‘are’
attempted on the basis of extrapolatlon of -past trenas, which are modi~
fied in the light of the analyses of the past trends and future pros—
pects to be prov1ded for each’ 01lcrop in the" folloW1ng chaptere. '

' The most signlflcant trend of. vegetable oil productlon since’ the

1960s has been the rapid and. marked increase ‘in soybeéan produetlon due
to an increase in the demand for soybean meal as a protein-rich féed,
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- Table 11

~Contracts or Agreements on a Governmental Basis
for the Supply of Oilseeds, 0ils and Oil Cakes

Quantity

gupplier Recipient " Commodity items traded Shipping term

L L o {1,000 MT) X
Argentina. -~ China  Soyhean - 1981-1984

e ‘Mexico Soybean- 400  1981-1982
Prazil . Mexico Soybean 200 1981

we .- USSR - -Soybean . 410 1981

Cu ' i Soybean -oil-cake 270 1981

I " ‘Soybeah 500 e ’

" " Soybean oil cake 400i]— 19821986

e e i R Vegetable oils 40 '

noo- - . Japan,: South~ Soybean and- 300 1981-1983

. o east Asia - soybean -0il cake X
Canada Mexico Rapeseed _ - 60 1981
Cow Cw Cue - 100 1982
India. USSR ‘Sesame seed 10 :

TR ._ . - l‘l. : “Peanut 20 ] 1981
Malaysia -Iraq . Palm 6il 94 Cct, 1981 to
: e al : L : June 1983
philippines China Coconitt oil 25-50 1981-1984

~w - - - India Coconut oil - 200 1982
Sweden Norway - Rapeseed oil 10-30 1981/82-1983/84
USA Mexico Soybean 850-1,000—

W u ‘Sunflover seed 200-300

o " Cottonseed . 100-180 "

. " Soybean oil and " 10-20 1981
sunflower oil L :

u " Sunflower oil 10-20

n ” Animal fats 60-80

u W Soybean oil cake 170-200 —

i o Soybean 100 1982

n n - Cottonseed’ 100 1982

W " Animal fats 45 1982

Source: FAO, Guidelines for Internatiénal Cooperation in the 0Oilsceds,

0Oils and Oilmeal Sectors, CCP-82/5
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and the great lncrease in palm oil productlon due to” the rapid expanqion
of oi) palm planting in Malayéia. ~The increase: in the supply of ‘these
two veqetable oils has depressed the ‘prices. of these oils; and conwr-
sequently, ‘the overall consumptlon of vegetablo oilg has lncreased, as
shown in- Appendlx Table 3. : : e

one of the most 1mportant aspects of the future outlook is the
question as ‘to whether or not’ ‘soybean- productlon will increase- and:
retain its: predominant infuence on world oil economy.: This will: depend
to a great extent on the future. prospects of the world livestock: 1ndue—_

try. According £o the atudy made in the. chapters dealing .with livestock.

"and feedstuffs, soybean ‘wi:ll ‘maintain its. predominant influence, ~ The
future prospects for each of the varlous o:ls will also be descrlbed in
the following parts.- : - ' '

As also mentloned above, the pel caplta consumptlon of Vegetable
oils is- comparatlvely 1arge in the:developed countries; but it has - -
already reached or close-to the- saturation- 901nt.1) Accordingly, .an
increase in the demand for edible oils due to future increagses. in income
or decreases’in the prices of the oils. is hardly expected in these
countries. The increase in demand may ‘be marely proportlonate ‘to the:
increase in populatlon._ To a certain extent, however; the consumptlon
shift between. 0ils may take place. Shift from animal oils to: vegetable
oils for health reason (cholestercl precautlon) may also be expected.

_ On thepother hand, in many developing countries, per~caplta.oll_
consumption is less than the minimum requirEG level for the maintenance
of health. Accordlngly, .any increase in demand for oils wzll depend on
an increase in ‘personal: income in each country as well as an increase 1n
populatlon. Already, an’ ‘increase in oil Consumptlon in the petroleum
producing countries: -ifi the Middle and Near:East due to increaSed income
levels is in evidence; These countries have been’ importing edible- oils,
but many developlng countrles which ‘are short of foreign exchange w111
have to increase their domestic production of oils, rather than- _
increasing theix. level of 1mports, ‘in order to accomodate the prospec-.
tive increase in demand for -oils, China, which is a large oll~consum1ng
country, has almost: reached. self-sufficiency in vegetable oils at pre-
sent; and. w1ll enter the 1nternatlonal oil market in the future, import—
ing some kinds of oils in deficit and exportlng ‘other OJls whlch are
surplus in the domestic market. : :

From. these trends in the productlon of and demand for oils, it can
be considered that both the supply and” demand of the . vegetable oils
overall will increase at a moderate rate,. although this rate of increase
will be slightly lower than that during the 1970s. -

1)} The saturation level of per capita consumption of edible oils and
fatg,” including animal 01ls “and fats, is approximately 30 kg of oils
and fats/year. : - : .
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Appendix Table 2 0il and Meal Yields*

| . (%)
Oilseed crop Oil'yield :  M9al'yié1d3
Soybean _ _ ?8.0 : ?9;5- 
Sunflower seed _ 42,0, Bh.0
Cottonseed 17.5 . © 59.0
Peanut 44.5 - . 55.0
Rapeseed 385 - T 5940
Copra B35 3640
Palm kernel . : 46.5 ' 5245

Linseed 34.0 - 63.0

* Thg.samé 0il and meal contents were used to convert oilseed
supplies into their oil and meal eguivalents. 'Thus, the
figures for world fats and oils supplies are the totals of
the oil equivalents of the various oilseeds and the world
supplies of ‘oils, such as palm oil or olive oil; which are
extracted from a raw material that has no significant meal .
component. ' ' : :

Source: 0Oil World Weekly
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Appendix Fig. 2 World Oilseed Bxport
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Appendix Fig. 4  World Oil Exports
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[1-2] DETAILED DESCRIPTION BY COMMODITIES

[1-2-1) OIL PALM

A OIL PALM PRODUCTS

0il palm is a perennlal oil crop cultlvated w1dely Lhroughout the
wet troplcal zone between approxlmately 10° north and 10°. ‘south of  the
equator. "1t is one of the most 1mportant cCrops;: ranklng w1th soybean _
and coconut in.world trade as a source of supply of vegetable oil; ‘its
output of oil per area ander cultlvatlon being highest among all of the
oil crops.

In: and around Western Africa, where oil palm is orlglnated, the
palm grows wild or spreads naturally after initial plantlng, and it is
said that it can be cultivated under relatively poor conditions. The
yield, however, shows large variations according to the natural con-
ditions such as the climate and soil. The optimal conditions are con-
sidered to be as follows: '

3. no dlstlnct dry season, and a regular monthly rainfall of 200 mm or
more throughout the year;

b. an. average ma X1 e temperature of around 29 to 30°C and an average
minimum temperature of 22 to 24°C;

Ce« an average of five hours of sunshine per day 1n each nonth of the
year, and, :

d. a saﬁdy ciay soil, or a soil with good drainage and water retentive
.propertles w1th a soll depth of 1 m or more.'

' The frult bunches of the oil palm contaln about 20% oil on average,
plus cellulose, flxed carbon and lignin {Flg. A-1), and the main prod-
ucts are palm o1l obtained from the flesh, palm kernel oil obtained from
the see& (kernel), and palm kernel meal, which is used as a feédstuff.
The pulp (remnant of fruit flesh ‘after oll extraction), mainly consist-
ing of ‘the fiber, is uged as boller fuel in palm oll extractien mills.
Further,_studies are being made for the development of ‘more sophisti~
cated applicatiéns (e,g., as a material for pulp) in Malaysia.
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Fig. A-1  Weight Ratios of Palm Products to Bunches (Tenera)

o Dry qtems (8) cellulose (5), 1ignin {1.8),
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. ' . unsaturated «» 53%
a Fiber (10} : cellulose (6.4), llgnln (2. 1),
Fruit -~ | Fruit | L - ash (025), other (1-0)
bunches* (63) Shells (16) : fixed carbon (3.2), volatile
(100} 1 o matter (11.2), ash (0.6},
: water (0.8)
— Seeds 4 Kérnel oil: saturated acids 80%
_ _ {1.6) unsaturated =« 20%
— Kernels {4) Meal (1.6)
- water (10) Water (0.8).

* Fresh fruit bunches afe usually known as FFB,

This chapter will describe palm oil, the major oil product of the
oil palm. Palm kernel oil is dealt with as one of the lauric¢ oils in
the chapter on coconut oil.

I. Prdperties and Uses

Palm dil,"én oil extracted from the flesh of the palm fruit, is
rich in v1tam1ns, and is semi-solid in the normal temperature range of
the temperate zones.

In terms of its fatty acid comp031t10n, saturated fatty acids such
asg palmitlc acid and stearic acld account for 40 to 50%, while the
remainder are unsaturated fatty acids {oleic acid: 40% and linoleic
acid; 7 to 8%). The 1odine value is between 50 and 54, and it travels
and. stores well because of its high stability. However, for shipping
to hot regions such as Indla and Paklstan, an antl—OXLGant {usually
_BHA) should be added to prevent oxidation. Since the oil is highly
stable when heated, it is very suitable for cooking (Table A-1).
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Table A-1 “Compositionzof palm Oil"

Vitamins i ‘ o :
Carotene ~ (Vitamin A) 500-700 ppm
Tacopherols (Vitamin E) . 800--900 ppm

‘Fatty acids . o ‘

Saturated - Lauric acid - (Cyp) 7 Nil-O.1
o ' Myristic acid (Cyg) = 0.5-0.8
- Palmitic acid (Cqg) P 46-51
©. .+ 7 gstearic acid (Cyg) L 153050
Unsaturated Oleic acid  (Cqg.q) L 39.5-42
o Linoleic acid (C.‘!B:Z) G-8

Iodine.value _ _ o 50-54

Composition .of triglycerides _

3 saturated 9.2

2 saturated o ' T
Oleo . : : 1 .38.8
Lingleo o 7.8 ] 46.6

1 saturated- :
Didle%ns_'__ o : 2735.} 3865 -
Oleolioleins 11.0 " 43.8

3 unsaturated ‘ 5.3 ] :

' 55.8-

Melting pbint ' 35~38°C

. Carotene, which is a precursor of vitamin A, and of which the
oil contains as much as 600 i.u. per gram on the average, gives the
palm oil its dark orange color. Carotene is eliminated through a
refining process.

Palm oil is also rich 1n tocopherols,-or v1tam1n B, which func-
tions-as antl ox1dants. : :

Palm oil has an unusual fatty acid compésition and can be frac-
tionated into low melting point and high meltlng pOLHt types in the
‘ratio of 7:3.by. refining, fractionation or ester’ exchange. Soft oll
" of 'loWw melting point -ig composed mainly of oleld ‘acid, . and’ hard oil
- of hlgh melting point consists of paimitic; stearic and othex acids.’
'The former ig- primarily used for food, ‘such ae margarine, shorten-
ing, cooking woil, bread, cakes, etC¢ However; an extended range of
- ‘uges may be obtained by means of’ sophisticated fractionation, ‘guch
';as fractional crystallization and’ golvent extraction. The latter
type is used for industrial purposes - for making soapd; surfdce
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active agents, steel rolling fat, 1ubr1cants, etc.'.It ig also
employed as a raw material for higher alcohols, glycerin, and vari-
ous klnds of synthe31zed chemicals.

Certain countries are congidéring the use of palm oil as a
substitute for diesel fuel.

Some palm oil reflnerles are almost completely self-sufficient
in heating energy through using the flesh fiber and shells as boiler
fuel._ HOWGver, large amounts of surpluses are thrown away. Empty
‘bunches (the remains of bunches after the fruit has been removed)
contain more than 60% of water and are usually burned in a slow com-
bugtion 1nc1nerator, but their water content is so high that they
yield as little as 1, 700 kcal of heat per kg, as compared with 4,000
kcal/kg from dried ones. Palm oil factories generate combustible

waste of about 20% of the total amount of bunches, and 16% of kernel
shells.

A kernel shell contains 70% of volatile matter, 20% of fixed
carbon, 6% of water and 4% of ash.: it can make geod charcoal by dry
dlstlllatlon and actlvated charcoal by Aactivation.

In Malay31a, research ig under way in order to make paper or
board, although not of high quality, and to make fuel and feed, from
the waste liquid coming from palm oil mills.

11, Varieties and Qunalities

_ 0il palms are roughly divided into two varietles Elaesis
Gitineensis, orlglnated 1n Afrlca, and Elae51s Melanococca, orlglnated
in South America of which the former is planted w1dely at present.

E. Gulneensls is further divided 1nto three types according to
size of shell.

"a., bura (thick shells, tall tree; Deli-dura is a type of dura.)
b« Tenera {(hybrid of dura and pisifera)
¢. Pisifera (almost no shells)

Sihce.the'dufa has a large kernel, its oil yield is small., 1In
addition, its height makes it difficult to harvest the fruit, and the
fruit's quality ‘suffers: ‘when it is dropped. The pisifera has the
highest product yleld since it is nearly shell-less, but it is not a
practical proposition because of its low fertility. The tenera has a
‘relatively large oil yield because of its thin shell, and its short
" ‘stature gives the advantage of easy cropping. This type is considered
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Fig. A-2 Fruits and Seeds

.FPlesh

Shell kernel o
N o } Shell::
--- Kernel o
: bura ’ peli dura Tenera  Pisifera

Note: Yampolsky has classified oil ‘palm by type as follows:
’ 1) Conqo type {var. macrocarpa)
. 2) Deli type (var, dura)
3). Lisombe type (Var. tenera)
4) pPisifera type (var. 9151fera)
5) Diwakkawakka type {Var. dlwakkawakka)
Var.. variety

'to be the best today and is. belng newly planted or is replaCLHg other
types exten91vely 1n Malay31a, Indonesia, Brazil, etc.

': The proportlons of palm 011 and kernel to frult bunches are 17 to

”.18§ and 6% ln the dura, and 20 to 24% and 4% in the tenera, respec-
tlvely. L i
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. The South American E, Melanococca has a different composition and
.- contains. abundant: polyungaturated acids. This:type is not being deve-
"loped because of its small oil yields :

I1I. Competitive Fats and Oils

- Both palm oil and-‘palm kernel oil can be replaced by other vege-
table, animal and fish oils and fats and compete with those similar in
properties and composition for food and industrial use. The main
rivals of palm oil and palm kernel oil from the standpoint of proper-~
ties are listed in Table A-2.

"Table A-2 Some Technical Characteristics of 0Oils and Fats

: Ly - _Main Iodine Solidification point
.Fét/OIl: - - .- fatty acids value (centigrade)
Soybean 0il - Linoleic/oleic 121-142 -18 to -8
Sunflower oil Lincleic 115-135 -19 to -16
Peanut oil Oleic 84-105 -2 to 3
Cottonseed cil Linoleic 101-107 2 to 4
Rapeseed oil Linoleic : 94-105 0
Olive 'oil Oleic 78-95 -9 to O
_Palm.oil - Stearic/palmitic/oleic  44-56 24 to 30
Coconut oil . = Laurig 7-10 14 to 25
Palm kernel oil Lauric ' C i6-23 19 to 30
Pish oil : Linoleic = 110-180 -4 to 24
Tallaow Stearic/palmitic 45-55 30 to 38
Lard o . Stearic/palmitic 58-77 22 to 32

Source: World Bank

Among coﬁpéting oils and fats, what matters most is the main
types of fatty acids and the melting points of the oil. As mentioned
before, palm oil has an unusual fatty acid composition. Among soft
oils with low melting points, which consist largely of oleic acid,
palm oil combetes with soybean, peanut and rapeseed oils. Among the
hard oils with high melting points, Whlch are composed of palmitic and
stearic aclds and others, the competitor is tallow, Owing to the
recant advances in refining and fractionation technology, a wide range
of products, from those that are llquld at room temperature to very
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hard solid fats, ‘can be manufactured frow palm oili. . :Through' the frac-
tionation and: liguefaction of palm-0il,’ the. oompetition with: soybean
and rapeseed-oils has intensified. For uge:as a food such as marga-
rine and shortening, palm oll has “the advantage of costing legs to
process than the prineipal oils such as soybean and rapeseed oils,
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B

PRODUCTION

Y. Woflﬁ Produdtion

R World palm oil production increased sharply in the 19705, from
1.97 mlllion tons in 1970 {about 5% of the total oil production) to
3,22 million tons in 1975-(7%), and to 5. 05 million tons in 1980
(11%). The average grovwth rate during this period was a hlqh 9 9%

: (Table B 1).

Meanwhilé, the major produ01ng countrles, Whlch until 1970 were
African. natlons ‘such as Nigeria, the Ivory Coast, Zaire and Dahomey.
{now Benin), are now Southeast Asian nations particularly Malaysia and
Indonesia. One of the reasons for thl% shift was that a wave of inde-
pendance  among Afrlcan nations prompted a ‘withdrawal of ‘European capi-
tal and technology for. cultlvatlon, PrOCESSlng and management,: owing
to concern over the nationalism in the region, and subsequent rein-
vestment in MalaYSia_and'bther countries.

Today, the major producers of palm oil are Malay51a and
Indonegia, and thexr shares of the world total production were 48% and
13%, respectively, in 1979, Malaysia in partlcular showed a marked
increases ‘it produced only 100,000 tons in the early 19603, but now it
accounts for nearly half of ‘the total, world productlon., Meanwhile in
the traditional produ01ng counLrles such as Nigeria, and Zaire,

lthough they are still produ01ng considerable amounts, the level of
production™is either decreasing or leveling off, and their respective
shares are on the decline. "~ Against the general background of produc—
tion cuts in African nations, the Ivory Coast is one of the few to

‘increase its output (Appendix Table 1). The figures of the periodi-

cal 0il World are listed in Appendix Table 2, since they are somewhat
different from those of the FRO. : :

II. Situation in Major Producing Countries

0il palm growing countries are located between about 10° North
and 10° Southof the eguator, and total around 40 according to FAO.
Among them, those major produ01nq countries considered to have par-
ticularly strong 1nfluence on the international market today and in

the future are discussed in this section.
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1. Ma]aysia

Malaysla, which produces the largest amount of - palm oll now,
increased lts production dramatically at. the. beginning of the-1970s
Annual produotion was about 200,000 tong in the nid-1960s, but
reached 730, 000 tons in 1972, surpassing Nigeria, the biggest pro-
ducer until that time. Furthermore, the prodiction rose at an asto-
. nishing annual average of 16% to 2,82 million tons in 1981.
Malaysia's share of the total world production of palm oil grew from
. 30% to 52% {Table B-1). Some of the reagons for this sharp rise are

_the following :

a._The Government offered various incentives to encourage the palm

oill 1ndustry as well as rubber and tin industries to develop into
an export Jndustry. : :

b Since the mid~19709,_the sharp demand increase for vegetable
cooking il in developing countries has absorbed production
increase in Malaysia, .and these countries or in South Asia, such
-as India and Pakistan, and in such Middle Eastern petroleum pro-

~ducing nationsg as Saudi Arabia, so Malaysia had the advantage of
,geographical proplnqulty.

Ce The Afrlcan natlons sorplusee for export dropped sharply.

d.‘since'the Malaysian Government adopted the policy of levying
export duties according . to processing level (the more processed,
the less the export duties), it was more profitable to export
reflned_palm 0il or palm olein. Consequently, improved proces-
eing'techniques”enabled the industry to export the o0il to
Ecountties'-without refining facilities,

_ Palm 011 groductionfin”the‘Peninsular Malaysia developed in
.three stages.1 In the first stage, oil palm trees were trans-
planted into Slngapore 1n 1875 and cultivated as foliage plants. In
the,eeoond,_estates were established in 1917 to expand commercial
cultivation. In the third, post-World War II stage, the development
of oil palm'plentations_for,smallholders 2) has been promoted since
1958 by the Federal Goverﬁmeht._

1) le ChongnYah, Fconomlc Development of Hodern Malay51a, Cxford
.. University Press, 1967, pp. 128-143 - :

-2} Hectarage by form, of management in Malaysia is llsted in Appendix
Table 3. The Federal Government has. organized FELDA (Federal
Land. Development Authority) with loans from.the World Bank and
the Asian Development Bank (ADB), and began to promote a palm

_ plantation development since 1966 to settle non-landowners and
-8mallholders under the nucleus estate system. As a result, the
production share of public agencies (FELDA and other publlc
oorporatlons) 1ncreased rapidly.
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In East Malay51a, 011 paln cultlvation hae bheen mainly in the
state of Sabah. This started as a pilot project on . the east coast
in 1958, but has elnce not only heen supplemented by smell agtates
but has also been supported under the Major Settlements Plan by the
State Agrlcultural Department and the Farmers‘ Land DEVelopment
Co-op. :

' Malay51a S marked qrowth in palm oil production is’ ‘due to the
increases in hectarage and yleld.: FJrsL, hectarage has been _ 
steadily on the increase since 1957. It 'was 45,000 ha ‘in 1955, but
expanded eightfold to 359,000 ha in 1972, and it is estimated to
have .reached 924,000 ha in 1980 ~— an increase of more than 20 times
(Table 'B-2). In particular, theé annual increase of 307000 to 40,000
ha during the late 1960s socared to 50,000 to 100, 000 ha per year.
However, with regard to the Peninsular Maley31a, ‘it has been potnted
out that the development of suitable land has Leached the limit, so
growth at thle rate can no longer “be expected. S

: In EaSt Malay31a, full~ scale plantlng started in the late 19605
“in Sabah, and in the‘late 1970s in’ Sarawak. -In-1980, the hectarage
.:reached. an estimated 82,000 ha in Sabah ‘and‘an’ estimated 37,000 ha
in Sarawak (Table B-2). There is a great deal of uncultivated land
in the two States, and hectarage is expected to COntlnue to expand.

Next, because of the spread of high—yleld varxetles, lncreased
use . of fertlllzers, ‘improvement of cultivation mahagement, and espe-
cxally the advances made in pest control and- dlsease preventlon,
yield grew from 1. 28 tons/ha in 1955 to 3.44 tons/ha in 1972, and to
an eetlmated yleld of 3.84 tone/ha in 1980 1) (Table B=-3).

: The main reason for thlS dramatlc growth of - hectarage in the
Penlnsular Malayela during the 19703 was that palm oil had an export
price advantage over rubber, which had been the country's chief pri-
mary product f01.export untll that tlme.zl At the outeet of the

1) Malay31a,1s undertaklng a tr1a1 experlmental insect polllnatlon
systemw usxng weev1le (Elaeldoblus Kamerunlcue) irtroduced from
Cameroon in mid-1981, This method improves “the: pollination effi-
ciency of female flowers, ‘increasing the number of FFB per hec-
tare, Since the number of fruits per FFB also increases, the

- yield of ‘palm kernel ¢grows from 4,5 tons to 6- 6.5 tons per 100
tons of FFB.. The yleld of .FFB' per hectare ig 10-20% - greater than
‘with artificial polllnatlon. “On the otheér hand, thicker shells
~and thinner flesh decrease’ the'ratio'Of“pelm'eil vield to FFB
weight from the 21 22% to 14%._ For -more speciflc data, refer to

Sl 0il World“*April 16, 1982, pps 101-102. :

2) Internatxonal Development Center of Japan, Fuel 011 Production
with Oilibearing Plants - A Survey of the- Féagibility of” Produc-
ing Fuel: Ofl with 011~bear1ng Plants Overseas (in Japanese),
1982, pp. 68-70.
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Table B-2  ‘Potal Planted Area of 0il Palm in Malaysia, 1960-1980

{ha)

. L Malaysia = - Sabah ) ' Sarawak

Year Overall - Year's - Overall Year's Overall Year's Total

o Total Fotal Total Total Total Total

1955 - 45,000 n.a. n.a. S Cn.a _

1060 51,634 . n.a. : _ —

PYIR ST143 2,509 n.a. n.a.

1962 62,079 L 4,936 n.a, n.a. -

1963 71,030 o5l n.a., : n.a. -

1964 83,200 12,110 n.a, n.a, —

1965 96,047 13,747 n.a, n.a. -

1966 122,703 25,756 na. n.a. -

1967 | 153610 30907 n.a. n.a. -

1968 190,765 47,155 na. _ Al _

1969 .23L176 - 4411 o, n.a. -

tg7 0 261,199 - 30,023 28917 1117 291,263

1971 201149 32050 32058 3113 2,614 1,497 328,821  37.558
1972 348,710 54,502 35,769 3,711 5,241 2,627 489,751 60.930
1973 412,070 63824 30779 4,010 7,345 2,104 459,164 69,443
1974 500,244 58,17_4_ 49,405 9.6.26 8,197 B32 % 557,846 ©  98.652
1975 568,770 68526 49,640 235 14929 . 6,732 633,338 75,493
J976 G367 68,847 59,280 9,640 16,112 1,183 713,008 79,670
1977 2007 M.285 62,275 2,995 18,393 2,281 79,670 79.0661
197 8:{9) 763714 5L712 66,606 4,331 20,777 3,384 852,097 - 59,427
ta70f  sBowd 56231 74,021 7415 30,072 8,205 924,038 71,941
19806} w1020 104,084 81,920 7,900 36,750 6.678  1L042,708  118.670

1981 ' 1,130,000 - 87,202

n.a. : not available
{e) : estimated figure . _
* the reason for the difference of about 7,000-14,000
between this figure and that of Department of
 Statistics is not known.

“Sources: 1. Department of Statistics, Malaysia
' 2. MOPGC (Malaysian Palm 0il Growers' Council)
3. PORLA (Palm Oil Registration and Licensing Authority)
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1970s, the export price of palm oll was at.a constant high level
relatlve to that of rubber while remained relativély low (Table
B-3), .This situation is considered to have given impetus to.the
conversion of rubber tree plantations to 0il ‘palm and to the
increase in .new planting of oll- palm. = In the case of conversion,
the direct yard-stick for growers is the revenue per hectare (palm
oil and palm kernel) (Table B-3, when palm kernel is included, the
figures go. up by 10%) . In 1960, the revenue from palm oil was
smaller than: that- of rubber, but since 1964 it has remained larger
except ‘in 1969, Although production costs per hectare of palm oil
are higher,_} its reyenue per hectare is’ ‘greater; so when rubber. and
oil: palm plantdtlons with the same areas under cultlvatlon are com-
pared, the growing of oil palm is seen to be more profltable.. This
is thou?ht to have been the deciding factor in the conversion to oil
palms.2

‘As of 1981, the number ‘of palm o0il mills approved by PORLA

. (Palm 0il: Reglstratlon and-Licensing Authority) is 148, and. the pro-
cessing capacxty of FFB (fresh fruit bunches} reaches 4,100 tons per
hour. Since around 1973 or 1974, the Malaysian Government has given
encouraqement not. only to the production.of crude palm oil but to
refinlng and processing in order to raise the added value. Also, it
has been aiming, under a. varlety of domestic pollczes including the
introduction of foreign capital, to expand exports of highly pro-
cessed goods,  In 1977, the amount of refipned oil exports exceeded
that of crude, and refined oil now accounts for 90% of the total

' palm'oil‘exports.3)

In, MalaySia, there are some 40 reflnerles in operatlon today,
w1th a combined capa01ty of 3. 2 mllllon tons. Currently, however,
this figure is well .over the country S actual production. amount of
crude oxl, and the refinerles as a whole are said to be operating at
an average of 60% of their capac1ty. In addition, there are repor-
tedly about 10 governmentuapproved factories awaiting construction,
and the gap . between -them and the country's productlon level could
cauge competition amonyg refineries for procurement of crude o0il.
COnsequently, the refiners are passing through a very difficult
reriod.

1} Productlon cogsts per kg for rubber and palm 0il estimated by USDA
based on the Malay31an Government's data are llsted in Appendix
Table 4. 1If yield per hectare is taken into ‘account, production
costs per hectare for palm oil are slightly higher.

2) International Development Center of Japan, ibid. p. 70

3} For duty to raise added value and exports of refined oil, refer

_ to Section D. International Trade and Prices.

[1]-57



Tapkle B-4 ° Crude PalmlOillMills'in Malaysia'(1981).

s

Location Rumber of . -, - . ._Shj.,ppn'mg}"pfo:_ct’i
" - mills : . -
_Johore'_ _ o34 Pa31r Gudang/81ngapore
‘Pahang . . 28 Kuantan
perak . 24 :Butterworth
Selangor .. =3 . .port Klang
We Malay51a ' - o :
24 Kuala Trengganu etc.
and others T gg ’
Sabah . . 13 Sandakan, Tawau, Slpitang, etc,
‘sarawak 2 . _iKuchlng

Total 148

‘Source: JICA, Manual for Agrlcultural Development in’ Developing
Countrles, 1981, 9.227

2. Ihdbnesia'

The palm 011 1ndustry in Indénesia,: "the second-largest palm oil
producing country, has been less advanced than that of “Malaysia
durlng the past 15 years., Recently, however, "attempts have been
made to breed improved. varletles, promote planting,” help reflners,
1mprove the ports ‘and expand the domestic demand, and as a result,
productlon is gradually increa51ng by about 8% annually, “from ¢
500; OOO tons Jn 1977 to 720 000 tons ln 1981._

) Wlth regard to’ exports, ‘the country is ‘adopting a pollcy of
exporting’ ‘coconut oily whose price - on-the internatichal market is

higher, and is using palm:0il to meet domegtic demand. - EYpo:ts have
therefore ‘been on the decline- 91nce about 1978.

In addition, the export market is rapidly becoming more cen-

" tered on refined oil, and processing and refining plants are con-
‘tinuously being built in Indonesia, which has been exporting its
crude 011, to satlsfy the domestic demarnd as well as export. As of
1980, the number of reflnlng mills is‘sald to be 11, many of them
‘small; and their oomblned capao;ty 15 estimated to be about ?0 000"
tons per month. : ‘
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3.- African Countriesg - '~

, "+ As mentioned before, the palm oil output of the rajor African
- produging ‘countries; ‘such as Nigeria, the Ivory Coast, Zaire, and
‘Sierra Leone, has been in a stagnant condition since the mid-1970s,
: staying at the 1 mil]lon ton level, and exports are deollning.

Untll the 19609 queria had been the world s blggest producer
and exporter, However, the Marketlng Board, which buys ‘ap the
export - products, kept ‘the prides paid to the producers for FFB low,
and the smallholders, 'who accounted for 90% of the total production,
did not carry out replanting, so_that the palm trees aged and the
harvest decreased. In addition to that, Biafra, the main producing
regiaon, became the battlefleld of civil strife. These causes
brought about a decline in. productlon from the early 1970s. Also,
increased’ petroleum revenues caused an influx of the rural popula-
tion into the cities, and as a result, the production of palm oil
.‘became slugglsh, and the. domestlc demand for fats and oils increased,
making the country an Jmporter of palmoil.

The palm.dxl prOduction of ‘the Ivory Coést is moving relatively
 smoothly, compared with other African nations, where it is stagnant.
63% of its palm oil is produced on state-owned plantations; the rest
ig on private ones. Receéently, since the Government set the purchase
price of FFB very low, private production is reported to be on the
downward path,” However, the government-run plantations are reported
to be proceeding with replanting and producing more oil.

The palm:oil production of Zaire has been falling since it
reached its peak of 245,000 tons in 1969. It has declined at the
“rate of 1.6% per year for the last five years to an estimated
155,000 tons for 1981, Although the Government is planning to newly
plant an area of 5,000 ha per year with palm trees in an attempt to
increase production, only 2,000 ha is newly planted per year. Thus
exports also have been decreasing since their 1968 peak of 130,000
tons, and the Government took some measures to limit exports in
1979,

4. Pacific Islands

The Solomon Islands and Papua New Guinea, the major producers
in the Pacific, have only recently become independent. Their
Governments regard palm ©0il as an 1mportant export commodlty and are
endevorinq to develop the lndustry.

" In the Solomon Islands, oil palms are -grown only by SIPL -

(Solomon Islands. Plantations, Ltd.}, which has been incorporated
jointly by the CDC (Commonwealth Development Corporation) of the
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Unlted Klngdom, the Solomon Island° Government, and local land®
OWNars. .

B SIPL began’ growing 011 palm in 1965, and has a cultivated area
of 3,335 ha, producing:13,000° tons of palm 011 and 2,258 tong of
palm kernel in 1979., nghuyleldlng wvariety 1ntroduced,from Malaysia
is planted. FPFFB of this variety yield 23.5% of palm oil and 3.5% of
kernel, totallng 27% in welqht, on the world highest level, The
combined productlon of palm oil and kernel fox 1985 ig expected to
be about 20,000 tons, but palm oil refining and palm kernel extrac-
tion are netther carrleﬂ out nor planned. v

Table B~5. Solomon IslandS':PléntatiOn- .
L Hectarage, P;odﬂction and Exports

~ Plantation hectarage -~ . Productlon

Yearly - = Total Palwm oil ~ Palm- kernels ExPorts
increase (ha) {ha} (M) {MT} - (US$§ OOO)

1970 -9 :
1971 49 . 58
1972 633 691,
1973 568 1,259
1974 700 - 1,959
1975 - 721 2,680 . o
1976 535 3,215 4,535 358 1,398
1977 . 120 - - 3,335 7,044 1,435 3,646
1978 _—— 3,335 10,911 . 1,963 6,452
1979 -~ 3,335 13,000 2,258 8,836
Source: Statistical Yearbook 1279, Solomon Tslands

© Papua New Guinea started oil palm cultivation in the mid-1960s
along with the agricultural diversification policy.
plantation enterprises were interested in this area as the- new area
for thelr bu51ness operatlons. .

And, European

.Today 011 palms are grown;bethe-New.Etitain 011 Palm Develop-

ment Pty. Ltd., which was jointly'established 1in-1967 by the British
company Harrisons and Crossfield .and the. Papua New Guinea Government,
together with two. government~f1nanced British plantations and by

- smallholders in the nuclear estate.

- As. of 1980, the cultivated area

‘reached about 13,000 ha ‘and their production wasg ‘estimated at 33,000
tons of palm oil and 13,800 tons 0f palm kernal.
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