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Tn conclieni.  tha setobli-rment of roney {intevrrr Lional economie order,

amr 4he erntrdnation to be pado hy dnivetrial develonmert, the .‘%N‘I(-r:f’.
Gerore) fapfrrer 2 of the Unjted Nations Triustrinl Nevelonment Organd zaticn
(nIn0) heldd #t Vimo, Prmocr 17226 Vrrch, 1975, rlopiel the "idmn Den-
Yarnidan ara Plev of totier on Tnjueiris) Nevelorrert fod Convnerstion M,

un irportant fartire of wvich wna the regaprition thot wnile the develeping
eountries consti tut2d 707 of world ponulation they genoretod leps than T
of frdustriel prooinction,  In eonrequerce, the Neslarstisnn ndepted the
terpet thet by thae yerr 7000 thin i uwre cheuld be paiced Mae for oac
porgible to at loast 2591 of to4anl werld irductris? production, makins
every offort pt the reme tine to ensure thet the prowth so enhieved 18
di{stributed smore the developing conuntrias am evinly as roasible,  The
Neoslareticn vert on furthor to erphacize the irnomterce A rermoting aerce
based or agro-related industries, which would Loth stimulate frod produce
tion notivities ard nrevide an incentive far the e-tenl’shpent of further
natura] rescurce - based industries, helping at the same tir> to arrest the

rursl exolus,

The Plan of Acti~n enphasized the need for the nirhest derree of dnters
action between industry and other sectors of the eccrnomy, particulerly
egrisulture, and oelled for more on-the-spot processirg of raw mnterials,
together with cuccursgemert of suall and mediuniezcnle rural industries,
and the achieverert of greater efficiercy in inmport substitvtion rrocesses,
In carryirc out the detaile of the Plen of Aztion a centrsl role was
socorded to UNIDO, waich is required to include among {ts activities a
syetem of continuing consultations with developed and develoning countries
on the re-daployment of certain prcduction cerscitias, esrecially thoze
relating to irdustries pencessing raw materiels exported by develaning
acuntries, ard whrick should resvlt ir ocnerete nrerosals for inelusion ir
the develorment roogmonme of participating developing countriee in due
oourse.

It was recognized that if the tarpets sre to be achieved then studies
would have to be undertcken and specific acticn progrenmes formulnted

fcr different sentors of indusatry, To thic cnd, and airce the publd.
eetion of the Decloraticn, UNINC has identified ceortain creups of commos-
ditian whish morit actailed stodv, and & numher of inderendent eonsultants

nove been redained in order 9 provide UNIDG with hagliroved nepers,
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One suah comodity sronp 48 vetable oils and oi) ired:, and tha Tronisel
Freduets Inetitute har heer ecormigsiencd to suprly UNIDD with a VorldeVide
Study on the Veritrnle Otle ard Fatsn Irductey, The oL jective of this Seudy
ie to rrovide developine aoint oo with fr7ormetion to ascdet thom gn

making deriaiony regsrdine the role whinh the varatabla oile el faee
frdustrics mipght brve 9 thety cannemfae frop the frelementation of the

Lime Deoclaraticn &nd Plan of Acten. sSrecilinally, (o ficeuct e pature
and state of activity 4dn the frdustry, rociible grovth vofnis eni conatradrte
on development, with pertienlar referonna to e acntsiboidon vhieh the

vegetable oils and fate Srductrios right rake (o yursd devclopment,
The terms of refercnce for the Stvdy are an fellawmi-

1.  To describe production levels of the 10 major oi)seede, nreas of
preduction, prices, producticn trends and plens,

2. To enalyse utilization in terme of internatione) trede, deuestio veego,
the basis of demand for specific oilseeds, edible ard technical oils, by-
products, cakes, merls, trend of demard,

3. %o give indicntion of comparative prcduction cepacity in developed and
developine ccuntrics and the trerd of develorment,

4. To dicouss the share of developed and developir.; countries in fntere
mational trede for oilseads and their products and in loocal marketa,

5¢ To describe changes in derand in relaticn to new forms of products
end trerds in technclogical inrovations, _

6. To discuss conctraints on development of vegetable oils and fats
industry in developing countries (a) technical ard (b) economic, including
sapital requirementz, management, skilled labeus,

Note: The nilsends to be dealt xith sres ofl palm, palm kornels, coeomut,
groundnuts, sottonseed, repeseed, gesame, soya, sunflower, salflower,




gm}:{m l

THE PRODUCTION OF OILSERDS

geogr aphical Dintribution of Oi;.ts_xwd.a _!_‘rodgggiog

1.1 The world'su oilseed economy ocontinues to expand al a comparatively
rapid rate, QOlobal production of oileeeds hag shown a dramatio increasec
in the last decade increasing from 123.2 million tons in 1965 to

176.5 million tons in 19794 an increace of some 437

Table 1.1 {llustrates the level of production and relative importancve of
$he major cilseeds over the pant deoade,

Inble 1)
"
Exeduotion of Bolected Otlsced orops
. aillion met, ton:
- ) )
1965 J 1970 1975
r % |inde % |m %
Index ndex index
Qantityl potal ] (1965) |42 W |1otal | (1965 )| MW [ potar | (1955)
- :
Cooonuts (nuts) 26.4 | 21.5] 100 26.3 | 18,6] 9 3.2 17.7} 118
Cottonsead 22.1 17. 9 100 22.2 15. 6] 100 26. 5 150 0] 120
Oroundnuts {in
shell) 16.0 | 13.0f 100 18.4 | 12.9{ 115 18,1 10.3} 113
0il Palm (P.P.B) 6.8] 5.5 100 9.2 6.6] 135 14,2 8.0] 209
Sunflower seed 7.9 6.4] 100 | 9.9 6.9] 125 10.6 6.0’ 134
Rape Mustard
> sead s.3| 4.3] 100 6.7 47] 126 1.9 4.5] 149
’ Sesane seed 1.7] 1..4] 100 | 2.2 1.5] 129 2.1 1.2] 123
' Safflower seed 0.5| 0.4] 100 0.7 0.5 140 1.1 0.6] 220
' e > L o L e
’ TOTAL 123.2 | 100.0 142,1 |100,0 176.5 | 100.0
| - i - - e oo
TOTAL
y INDEXED TO 1965 100 115 14




1.2 Involume iterms, the order of dominance has remained remarkably
constant between 1965 aud 1975. Soyabean remains the largest crop with
36.7% of globul production, twice the proportion of cocomuts, the next
- most important, which uccounted for 17.’{% of global production in 1975.
Cotton seed and groundrut are eleo important crops and jointly accounted
- for 25.3% of global oilseeds production. 0il palm, eunflower and rape/
mustard sced provided a further 18.5% of total production with scsame and

safflower accounting for the remainder.

1.3 Despite the compuratively constant ranking of the relative degree of
importance over the last decade Table 1.1 shows that there have beaen

large production increases of certain oilaseeds. In particular, soyabean
and o0il palm, with increases of 77% and 109% respectively, have far exceeded
the average. In the case of soyabean the bulk of the increased production
has been from the USA and in that of oil palm from Malaysia. Of the less
signifioant oileeeds, in volume terws, there have been important production
incrsases in rnpo/nultard seed and safflower. Output of the former has
expended 49% since 1965, predominantly in India and Canada, whilst that of
safflower, the least important of these oilscedis in volume terms, hes shown
s 1207 inorcase due mainly to increased production in Mexico and India.

1.4 All of the remaining cilseeds have also shown steady inocreases in
production of the order of 15% to 308,  Coconut production, until very
reocently, has remained fairly stable with the major increase coming from
the Philippines.  Cottonseed production has expanded by 20% but the share
of the devcloping countries has declined. Sunflower seed production rose
by M%with the bulk of this increase (over 80%) coming from the centrally
planned ecoromies.  Sesame production increased by 23%, the bulk of production,
over 80%, remaining in the developing countries, but groundnut production,
which is also a predominantly developing country oilseed, has undergone
’ the smllest increase of all in percentage terms. The following discussion
oonsiders in greater detail the production trends for each individual seed,
» commenting upor. geographical distribution and the major producers.
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Soxabe ang

1.5 Soyabeans have dominated the world's oilseced economy throughout most

of the period under review, usuzlly providing around 30% of total

production of the oilsseds mentioned. Total production has increased

from 36.5 million tons in 1965 %o an estinated 64.8 million toms in 1975

This growth of soyabcan production has been largely instrumental in the ,
expansion of the world's oilreed eoonomy during this period,

1.6 To the extent that it is dominated Ly the USA, world soyabean
production remains a predominantly clévelopod oountry oilseed, Table 1.2
shows that USA production has heen as high as 66% of world

production but in 1974 and 1975 deolined to around 60%.

China and Brasil account for the vast proportion of the remaining produotion,
There appears to be some divergence of opinion as to the sise of China's
soyabean crop but the majority view favours a total production of bLetween

11 and 12 million tons. Brasilian produotion has expanded rapidly; in

1965 Brazil produced little more than 1% of world production but W 1975
this figure had risen to almost 15% and is predicted to increuse

further. |

1.7 The remaining principal producers are of comparatively little
significance in global terms, Countries where soyabeans have expanded

%0 a marked degree, but still remain relatively insignifioant, include
Nexico and Colombiaj both countries are continuing {0 encourage soyabean
growing. Indonesia remains a eignificant minor producer but production in
she USSR and Japan appears to be falling away from the lovels achieved in
earlier years.

1.8 Soyabean production ie therefore becoming increasingly dominated Yy
the Ameriocan continent and seems likely to oontinue to do so. Developing
countries are charing in the increased production, partioularly Brasil,
Golombia and Nexioo, but it seems probable that for the majority of
developing countries soyabeans are not a particularly appropriate oilseed
upon which to base any major expansion of their oilseed sconomies given the

renge of sgronomic and eoonomio constrainte involved, However, they oould
% signifiocant in specific regions at comparstively modest lovels of production.
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Coconuts
SN G

1,9 1In terms of the voluwme of raw material produoéd the cooonut iw

second only to soyabeans in world oilseed production., It differs fron soya=

beans and all other major sources of vegetable oil, except palm oil, in

that it isc almost entirely produced in developing countries, Total world

production during the lapt decade generally remained remarkably stable in '
the range of 25,0=27,0 million tons but rocently increuased sharply and

soems likely to increase further over the next few years following

extensive roplanting with hybrid varieties.

1,10 Table 1.3 showe the relative production levels of the primoipal
producers from 1965=1975. In terms of the volume of production, Asia is
dominant, producing approximately 80 per ocent of world output, Within the
Asian continent over one third of regional production is produced in the
Pilippines which has consolidated its position as the world's principal
cooonut producer and where production is expeocted to incrcase substantially
over the next few years,

Taree other countries, namely, India, Indonesia and Sri Lanka comtribute
most of the remaining Asian production, Indian production expanded
steadily until the early 1970's, but has since maintained a plateau arocund
4.4 million tons. Similarly, Indonesian production has grown rather

slowly to about 5.8 milliom tons, not much more than the level a decade ago.

In the ocase of 8ri Lanka, cocomut production declined continuously between
19€5 and 1974, but appears to have made a major recovery in 1975.

1,11 Outside Asia and the Far East, cooonut production is of comparatively
sinor importance. On the American continent Mexico and Brasil are the main
producers but their respective 1975 outputs of 930,000 and 300,000 tons

are minor in a global context. Similarly, no African country peoduces

sore than half a million tons annually.
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1.12  Qroundnuts are grown by a large number of countries including
developed, developing and centrally planned economnies; over 30 produce
significant commercial quontities. World ouipul since 1965 has been
relatively stable, ranging from 16,0 million to 19.3 million tons, The
highest production level was attained in 1971, since when adverse weather
oconditions in many African producing countries have contributed to a
decline in world output. Selected anmual world production data over the
poriod 1965=1975 are swmmarised in Table 1.4,

In 1965 the doveloping countries accounted for slightly over 75 per cent
of world production while the developed and the centrally planned oountiies
produced approximately 9% and 16% recpectively. In 1975,

however, while the share of the oentrally planned countriecs remained
virtually the same the developed countries increased thoir share to 14%
and  the  proportion of the developing oountries declined to 70%.

1,13  Among the developing oountries India is the largest producer and
consistently maintains her position as the world's largest groundnut
producer. Indian production increased from 4.3 million tons in 1965 to
an estimated 5.4 million tons in 1975 and the country's share of world
production increased from 26.6% in 1965 to 29.8% in 1975. This was a
relatively bad year for groundnut production in India, however, owing to
adverse weather conditions; much higher production figures of 6,1 and 6,2
million tons were reached in 1970 and 1971 respeotively., Nevertheless,
India on average still produces at least double the quantity of groundmuts
from any other source. China is generally regarded as the seoond most
important groundnut producer, with about 158 of world output. Chinese
produotion is thought to have increased steadily but slowly over the decade
allowing her to maintain a constant proportion of total world output,

1.14 The most notewortihy change in groundnut producing countries since
1965 has been the decline of the West Afrioan oountries. Since 1971
Nigeria, Senegal and Niger, the major producers, have suffered from varying
degress of drought conditions., Their aggregate production has deciined
from around 3.3 million tons in 1965 to 1.5 million tons im 1975 therely
reduoing their share of world produotion from 21% to 10€. Senegal's
production appears to have recovered reasonably well in 1975 but Niger and
Nigeria continued to suffor a marked fall in output,
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Cottonnecd
M

1,15 Cottonseed production grew from 22.0 million tons in 1965 to

26,5 million tons in 1975. Four countries, namely USA, USSR, China end

India, contribute over 607, of total world output. The latter two countries

have maintained their shares, 16% und 9% respectively, of world production

but since 1965 the USA and USSR have virtually exchanged positions in the '
1ist of principal producors. Pable 1,5 illustrates these changes. |

In 1965 the USA was the world's leading producer but since then its cottonsced
output has declined hy about a quarter, Conversely USSR's output has

inoreased hy a similar amount.

1.16 Taking the developing oountries, the region with the largest produoction
of cottonseed is Asia, produoing 3,79 million tons in 1975, followed hy

Latin Amerioa with 3,23 and the Near East and Afrioca with 2,93 million tons
and 1.16 million tons respectively.

In Asia, production is dominated hy India ead Pakistan with output in

the former tending to fluctuate around - million tons while in the latter
it has gradually inoreased from 830,000 tons in 1965 to 1.3 million tons
in 1975. The only other developing oountry to exceed over 1,0 million
sons of production in 1975 was Brazil; an inorease from 860,000 tons in
1965. Other major Latin American producers are Mexico, Colombia and
Argentina., The app arent decline in the Mexican output is misleading sinoe
production thers has tended to fluctuate in relation to the returns
obtainable from ocompeting orops, and a dmnita.rd trend does not seeam to be
indioated. '

1.17 In the Near East the sraditional producers are Egypt and the Sudang
thess countries remain dominant, though production in the forwer bas
deolined slightly and may have roached a plateau. In the Sudan production
bas fluctuated markedly over the past decade but around a predominantly

. inoreasing trend. Other major produoers in the region are Turkay, Iran
and Syria.
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1.18 Gunflower secd is produced in simificant commercial quantities in
at least twenty countries dispersed among the developed, developing and
gentrally planned countriee, Production has fluctuated in rocent years

but there has boeen a gencral tendency for it to increase. DBotveen 1965
and 1973, the peuk year, production increased from around 8 million to
sbout 12 million tons, In 1974, however, production fell to 11.1 million
tonn aul an ostimate from the USDA indicates a further decline in 1975,
Selected annual world produciion data by major producers for sunflower
seed is given in Table 1.6,

In 1965 the developed, devoloping and conirally planned economies
acoounted for 5.1%, 12.9% and 82,0% of world production respectively.
However by 1975 the centrally planned countries’' share had fallen to
ﬂ.ﬂ: while the doveloped and developing countries inoreased their shares
to 12.4% and 14.8% respectively.

1.19 World sunflower seed production is dominated by the USSR whioh
accounts for virtually 608 of the total. This share i{s tending to decline,
primarily due to a renewed intercst in sunflower production in other
oountries rather than any marked fall in production in the USSR, Countries
suoh as Nrkey, South Afriocs, Spain, Australia and the USA have all made
significant strides in extending sunflower cultivaticn in recent years.
The developed countries seem likely to increase their interest in the crop
still further. For example, the USA target for 1976 is 625,000 tons of
seod compared with 20,000 tons in 1965, Canada is also contemplating
sunflower &8 an alternative oilseed orop to rapeseed with an expansion
prograsme planned initially for the province of Saskatchewan.

1.20 Very fow developing countries produce sunflower in significant
quantities slthough India has established a target of 1 million hectares
by 1979. Several other countries hive conducted trials, particularly
some of the Middle East countries and one or two in Bast Africa, However,
the degree of success has been limited and it seems unlikely that the
developing countries will contribute a significant proportion of world
sunflower production in the foreseeable fusure
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1.21 Yiold performances of the USSR and Fastcrn Furope as a whole have
boen consistently better than the rest of the world or any other single
major producing area, In the Argentine production is extensive, but
yields are relatively low because sunflowers arc often planied as a
seoond crop following wheat, In the United States scienlists are
developing hybrid sunflowers that reportedly exhibit improved yields

and disease resistance. The US Agricultural Rescarch Service geneticisis
expect yields to increase up to 40% from hybrids that are more self=
fertile, that mature uniformly, and make insect management and harvesting
more timely and effective. lybrids, however, are generally more
sensitive to changes in normal weether patterns and thus present a
greater risk of loss as a consequence of adverse weatiher, It ie likely
that the unpredictable weather pattern in the USSR sunflower growing
region may be responsible for their lackof interest in hybrids, Significant
advanoes in researoh in better yielding varieties have also been made

in India and Canada,

Pals 0§

1.22 The global distribution of palm oil production has changed markedly
in the past decade. In 1965, 73% of world production wes produced in
Afrioa, 23% in the Far East, and 3% in Latin America, whereas by 1975
over 5°% was produced in the Far Bast and 43% in Africa, with 4% in

Latin America., The distribution by major producing country is shown in
Table 1. 7.

The prime reason for this ohange in distribution has been the dramatio
increase in Malaysian production since 1965. From a oountry with 11%

of world output, Malaysia has grown to dominate world palm oil production
with at present a 43% share of global production. Simultaneously,
Indonesian output has also doubled but remains on a more modest scale,
Together these two faotors acoount for the growing dominanoe of the

Far East in the world palm oil economy.

1.23 In oontrast Nigeria, whioch in 1965 was the world's leading yroduoer,
experienced its worst deoline during the late 1960's and production thers
hes tended to fluotuate throughout the 1970's. Hewever in other Afriocan
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oountries, notably Zaire end the Ivory Coasl, production has tended
to risej the Ivory Coast, in particuler has expanded rapidly and

continuously to become an important internaticnal producer.

1,24 World production of palm oil is therefore cxpected to continue to
expand, In part, increased output iz predetermined for a number of

years because of planiing deccisions taker in previous years, Considerable
srcas were planted in West Malaysia in the 1960's and with palms continuing
to fruit for 20-30 years, production is assured for some time, Similar
effects are to be expected from those countries like Indonesia and the
Ivory Coast which entered the field more recently., This explains the
results of economic studies in Malaysia which show that the arecas under

new plantings, rather than actual production, have an influence upon

price movements,

Paln Xernels

1,25 World production of palm kernels does not completely mirror palm

oil production. The country production trends are shown in Table 1.8
Total world production between 1965 and 1975 rose from 1.14 ;nillion tons to
1.27 million tons but the rise was not continuous, with declinee in 1967 and
1973, Nigeria remains the dominant producing couniry with 24% of world
production, closely followed by Brazil and Malaysia with similar shares

of about 19%. Although African production of 749,000 tons in 1974 was

lar ger than that of any other area, this did however, represent a

decline from 828,000 tons in 1965, latin America's share of world
production rose gradually between 1965 and 1975 from 20% to 23% but the
most dramatic increase has been in the Far East where an increase from

6% to 21% is recorded.

1.26 The dramatic increase in Far Eastern production of palm kernel is
directly linked with the expansion of 'palm oil production in Malaysia

and Indonesia and the production of palm kernels in the region is domin~ted
by these two countries. In both cases production has increased
wninterruptedly, in recent years., However, although palm 0il production
in Malaysia has outstripped that of Nigeria this has not been the case
with palm kerncls, mainly since the hybrid type gf palm planted in
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Malaysia in recent years has a comparatively insignifiocant keruel.

1.27 Nigoria's production, while lower in 1975 than in 1965, has
managed since 1968 to remain above the low point of that year of
225,000 tons. Other African countries have increased production over
the period but none has done 8o on a continuous basim and all of

them have been mubject to fluctuations. As with other oilseeds there
is no common pattern over the decade, which perhaps indicates that
looal oonditions are an important factor in production changes.

In Africa generally, palm kernels are traditionally of greater domostic
importance than eleewhere and are still utilised in & large number of
countries. The greater dominance of Afriocan countries in the palm kernel
soonomy gives rise to rather more uncertainty over future supplies

than in the oase of palm oil where future supplies are comparatively
assured,

1.28 In Latin Amerioa the biggest producer is Bragil which has

slightly strengthened its position as the world's mecond largest producer,
reaising its share from 16.3% in 1965 to 19,3% in 1975. Colombia, Latin
Anerica's largest producer of palm oil, is an insignificant producer of
pala kernels, being outranked by Mexico and Paraguay.




L

Ra paiced

1.29 Between 1965 and 1974 world production of rapeseed increased from
5.2 million tons to 7.2 million tons with an estimated production of

7.9 million tons in 1975. Table 1.9 shows production by the major pro=
ducers, Over ’(O% of world output ig provided by four countries, Tndia,
China, Canada and Poland. Apari from the two former countries rapeseed
production gencrally is dcminated by the developed countries, particularly

Burope and Canada.

1.30 Of the developing countries India iz the only really major rapeseed
producer with an estimated 2.0 million tons,or 78% of developing countries'
prcduction. This figure is an appreciable increase on the 1.4 million tons
of 1965, but there have been considerable fluctuations around tkis rising
trend. The only other developing country producers of any significance
are Pakistan, which has increased its output on a more definite trend from
215,000 tons in 1965 to 305,000 in 1975, and Bangladesh, which currently
produces about 90,000 tons. Bangladesh production rose up to and inoluding
1971, but political unrest and natural hazards have limited the reoent rate
of expansion, Chile is the only other country in this group with a signi-
ficant production volume, averaging 62,200 tons between 1965 and 1974.

1.31 Te largest producer in the developed countries is Canada, with 1,5
million tons in 1975 compared with only 513,000 in 1965, In the USA very
1ittle rapeseed is produced and the country is not important in world
production. Other major producers of the developed world are in Western
Burope with France the leader, producing 600,000 tons in 1975. This is
nearly double the 1965 figure and is part of a definite upward trend.
Other Buropean producers have also shown an upward trend, though not
without fluctuations., In 1975 the next largest producer in Western Burope
was Sweden, with 300,000 tons, followed by the Federal Republic of Germany
with 250,000 tons. '

1.32 Of the 2.21 million tons produced in centrally planned countries over
56% is grown in China, with the romainder being grown in Hsstern Burope.
Poland produced 760,000 tons in 1975, but output has fluctuated frequently
since 1965 when production was 504,000 tons. The other major producer in
the ares is the German Demooratio Republic, whioh has inoreased output
steadily since 1969, produoing 250,000 tonms by 1975,

e s o e
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1.33 In summary, Far Bact production is dominated by India; centrally

planncd production by China and Eastcrn Burope, and in the developed

regions by Canada and Western Europe. Rupegced vherefore remains of
comparatlively little significance in the developing world but is
otherwine geographically widewspread, performing best in more temperate

gones,

: Sssame

134 Sesame is produced in commercial quaniities in over 60 countries
dispersed among the developed, developing and centrally planned countries.
Unlike some other oilseedn, fluctuations in annual production have not
been marked. There has been a slow but relatively steady growth in world
supply with production increasing from 1.7 million tons in 1965 to 2.1

| . million tons in 1975, as shown in Table 1,10,

In 1965 the developing countries accounted for 77.5% of total world supply
while the centrally planned and developed countries produced 21.9% and
0.6% respectively. By 1975 the developing countries had increased their
share to 80.6%€ while the shares of the oentrally planned and developed
countries fell to 19% and 0.4% respectively.

1.35 India, China and Sudan are the main producers with an aggregate
58.4% cf the total 1975 production. India has boon the largest sesame
producer for many years, with around a quarter of world production,
Very little is known about Chinese sesame output,but Sudan has continued
to encourage the crop, thereby steadily inoreasing its share of global
output. Similarly, Ethiopia appears to be developing a major interest
in the orop.

1,36 On the whole, however, the inpre'uion gained is of a widely dispersed
finterest in sesame growing, particularly amongst developing countries, but
with the exception of the countiries mentioned, plus possibly Mexico, their
interest is a comparatively marginal one.
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Jalflower

1.37 The commercia) production of safflower secd ie limited to loss than
ten countrios, The production data reveal significant annual fluctuations,
although there hue been a tendency for production to increase. DBetween
1965 and 1971 production increascd from 469,000 tons rising again to
1,123,000 4ons by 1979. Table 1.11 gives the annual produciion data in
greator detail for the principal producing countries. |

1.38 In 1969 the developed countrics, mainly the USA, with relatively

small quantities from Auetralia and Iesrael, produced about 60% of the total
world supply of safflower seed. The developing countries, mainly India,
Mexico,and Ethiopia, produced 39% and the centrally planncd countries,
mainly USSR, accounted for less than 1%, By 1975 the pattcrn had changed
with the developing countries accounting for 72.8% of total world production,
the developed countries 26.5% and the centrally planned countries only 0.7%.
In particular, the USA's share of world production declined by 36,7% between
1965 and 1975. In the same period Mexico incroased its share by 31.9% and
India by 6.3%.

1.39 8Safflower yiclds vary significantly among the producing countries.
India accounts consistently for over 50% of the hectarage harvested in the
world but yields are relatively low compared with the USA and Mexico whare
superior yields have resulted from a package of highly improved cultural
practices including water control and improved seeds, Since 1974 there has
been declining interest in the production of safflower seed in Australia,
but interest has been maintained in the USA, as a result of the low level
of saturated fatty acids in safflower oil (see chapter 3),

ons

1.40 In the last decade there have been production inoreases for all of

the ten major sources of vegetable oils discussed above. Soyabean remains

the dominant oilseed in volume terms, and seems likely to consolidate its

position over the next few years. However, except for certain countries in

Bouth America the crop does not appear to be particularly suited to developing
countries, Coconuts remain important and contim'xe to be produced predominantly in
developing countries partiocularly in Asia, where there is tremendous scope

for yield improvement through disvase control, plant breeding and the use

of better agronomic methods. A significant upturn in ooconut productivity

seems likely in the chort to mediun term.
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n 1 duc 4
Oileeed Developed Developing Economy Centrally lanned
Economy Boonomy
‘JF
Soyabcans usa Brasil China
Coconuts - Philippines, Indonesia -
India, Sri Lanka
Oroundnuts 1.7 India, Nigeria, Sonogal Ohina
Cottonseed usa Ihdia, Pakistan, USSR, Ohina
Argentina, Turkey
Sanflower seed - Argentina, Turkey USSR, Bulgaria
Rhaania
Dil Palm - Nigeria, Indonesia, -
W“' ,kh'.. .
Ivory Coast
kernels - Migeria, Brasil,
Malaysia, Baire
seed OCanada, Indie Ohina, Poland
Prence
- 'mg Mﬂ] Ohine
Mexico, Mhiopia
Safflower seed UsA Nexico, Mdia




0il palm has grown in importance and is likely to continue to expand when
recent plantings come to maturity; the Fur Fast, in particular Malaysia,
is likely to continue to be the principal producing area. Cottonseed
production continues to increasc steadily in volume terms but in relative
torms cottonseed is likely to be outstripped by soyabean, oil palm, sune
flowers and pocsibly groundnuts. Oroundnut production in India, Senegal
and the USA is likely to be sustained but it remains to be seen if the
African countries can assume their former importance if drought problems
oan be overcome and production technology improved.

There is increasing interest in the other, more minor, oilseeds but lack
of oultural experience, plus physiological and technical requirements, are
likely to limit their expansion to specific countries and it is unlikely
that expansion of sunflower seed, rapeseed or safflower sced will have a
sajor impact on the aggregate developing countries oilcced economy.

1.41 It is perhaps surprising, in view of their number and diversity,
that oilseed production is comparatively concentrated geographically.
Teble 1.12 lists the main producers for each oilseed. In aggregate some
twenty four countries, of which only sixteen are developing economies,
account for over B0% of world oilseed production. Thus,although other
countries may still offer the possibility of expanding and upgrading their
oilseed processing industiries it must inevitably be to those listed in
Table 1.12 that one must first look , if anysignificant impact is to be
sade by the developing countries as a group upon the global distribution
of oilseed processing industries.




&;oes of Oilsecds

The price rcgime of oilseods associated with the trouds in production,
proviously discussed, is outlined in Table 1.,14. The period since 1970
has been a time of much greater unstability of oilseed prices than ihe

previous ten years.

During the first half of the 1960's two distinct price ranges were dige
oernible. The upper range consisted of copra, palm kernels and groundnuts
with prices varying from ﬁ 164~225 per ton in the period 1960~65. The
lower range, composed of sunflower seed, rapesced, cottonseed and soyabeant
remained within a comparatively narrow price band of ﬂ 92=~128 per ton over
the same period.

This situation has changed considerably over the past decade., Table 1.15
indicates the change in relative price levels using an index with 1965 as

the base year. It is readily apparent that, at the present time, copra

and palm kernels have undergone & comparatively small increase in prioe

since 1965. However, the prices of these “‘wo commodities, which are

generally closely related, have undergone considerable fluctuations in

reoent years. If their present oompetitive position could be maintained

it would provide a sound basis for their expansion in World markets. It is
difficult to assess the extent to which stability can be maintained but at

the moment copra and palm kernels are two of the cheaper oilseed raw materials,

In contrast, sunflowerseed has almosi quadrupled in prioe, making it
considerably more expensive than those oilgseeds with which its price was
formerly comparable. Only sesame seed, which is not normally crushed,
presently costs more than sunflower seed.

Of the remaining oilseeds, soyabeans ramain highly oompetitive, together with
rapeseed and cottonseed, having approximately double in price since 1965.
Oroundnut prices have increased at much the same rate, but since they‘atarted
from a higher base in 1965, the actual price of groundnuts, at § 462 per ton
in 1975, remains high compared with competing raw materials.

Due t0 their different end uses and partioularly their varying 0oil contents
1% would be unwise to draw too spec fic oonclusions from these rehtiﬁ

changes in oilseed prices. However, the present situation does suggest that
a narrowing of the differential betwoen groundnuts and other oilseeds would

£l
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benefit the developing countries in any offort o gain a greater share of
world markeis for oilseed producte and that epecific developing countries
are now in a position to take inoreased advantage of the competitiveness

of oil palm and coconut products,




CHAPTER 2 ‘

adn Oilsecods and Ojilueed Products

A, Qilseeds

World trade in oilseads is oomparatively smallj in 1975 only some 11 par
cent of global oilsecd production cntered international markets in this
form. The predominant feature of oilseed trading is its dominance by
soyabeans which accounted as shown in Table 2.1 for over 80 per cent of
the total volume traded. Althéugh the total volume of oilseeds traded
hae risen from 12.0 million tons in 1965 to 21. million tons in 1975

the difference is almost entirely due to the growth of soyabean exports.
Otherwise, only rapesced trade has undergone any marked expansion.

Te volume of other oilseeds traded has either declined or remained
comparatively ctable.

Soxabeans

Soyabeans are unigue amongst the oilseeds in having such a high proportion
of their trade in the form of the seed. Tables 2.2 and 2.3 ocutline the
sajor exporters and importers of soyabeans over the pasi decade. The
vast proportion of traded royabeans pass from the USA to Western Burope.
T™he USA aocounts for 80 per cent of world exports and the EEC for 55 per
cent of all imports. The other major importers are Japan and Spain.

The one major development in the soyabean trade over the past decade
which has affectad this pattern has been the emergence of Brazil as an
exporter. In 1965 Brazil accounted for about 1 per cent of soyabean
exports but by 1975 this figure had risen to 16 per oent. Brazilian
exports compete with American soy:beaﬁs in the markets of Wostern
Burope but in 1975 Brazil still only had 20 per cent of that market.

Sopre

World exports of copra in 1974 were 0.5 million ;onl compared with 1.36
million tons in 1965, It will be seen later that oocoonut oil exports
have inoreased in recent years whioh suggests a change in the structure
of coconut exports rather than a sharp absolute decline.

" A . a s




Mockd Trude o Qilaeedy = Bcerts 1965, 1910, 10Tk

|

, million letrié tons,
1 % of % of % of l

. 1965  total 1970  total 1974  total

T T

Soyabeans 69T 57,7 | 12.62 7123 | .81 80.2

| Groundnuts 1.36 11.3 0.99 57 0.90 4.2

Gottonseed 0.46 3.8 0.48 2.7 0.33 1.5

Oopra 1.36 1.3 0.91 5¢3 0.52 2.4

| Paln Kernels 0,66 Se4 0.46 2.6 0,38 1.8

Sunflower seed | 0.24 2.0 0.48 2.7 0.39 1.9

Mapesoed 0.68 5.6 1.23 7.1 1.3 1.5

1 Sesame seed 0.8 15 | o2 w2 | o026 w2
Safflower seed | 0.8 1.5 0,08 0.4 0.07 0.3

sotal | 12,09 1000 | 17.47 w0.0 | 2142 00,0
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Exports of oopra tended to fluctuate up until 1973, showing only a olight
and indeterminate downward trend; the main drop in oopra trade took place
in 1974. The fact that this was. not . amsociaied with a marked decline
in production further suporis the view that a greater degree of processing
of copra is taking place in the producing countries who then export the
oil,

Philippine oxports, however, have fluctuated considerably during the
past decade, falling as low as 425,000 tons in 1970 and rising as high as
982,386 tons in 1972, before reaching the 1974 low of 267,697 tons.
Indonesian exports have also fluctuated again in contrast to their stable
produotion figures. In fact, it would seem that Indonesian copra exports
virtually ended in 1974. The general trend of copra exports in all these
countries is downward but only in a highly irregular fashion with con-
siderable year to year fluctuations. Only amongst the smaller producers
do exports constitute a significant proportion of production, India, the
third largest producer in the world, exports very little copra and much
the same can be said for Sri Leuka and Malaysia.

In Oceania a high proportion of production is exported and the main
countries involved, Papua New Guinea and the New Hebrides, have a
comparatively stable trade, and have steadily increased their share of
world oopra exports to 22% in 1974. The only African exporter of any
size is Mozambique. In 1974 exports were 45,000 tons which, when
oompared with 1965 exports of 28,600 tons represents an increase in its
share of world exports from insignificant exporters.

The largest importer of oopra is the EEC (specifioally W. German, Franoe
Netherlands and UK.) whioh accounts for approximately a half of all
imports. This particular trade is tending to be an inoreasing proportion
of a smaller total, In contrast, imports of copra into the USA have
deolined drastically since 1965 when t'he USA accounted for 20 per oent

of total imports. Today the USA aocounts for less than 5 per cent of the
trade. Japan, the other major copra importer, has increased its share of
the market to 15 per cent but, as in the oase of the EEC, the  proporiion
is related to a lower absolute quantity. There are a number of other
importers of copra taking small amounts, for example, Scandinavia and
Australia, but in aggregate they constitute a siénifioant share of the
copra trade. However, the broad impression remains one of many small
outlets for a fluctuating but, in the long-term, deolining total supply.
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Q;oundmxt 8

Groundnuts arc oxported both in the shell and as kernels, GOroundnuts in
shell aro intendcd primarily for dircot human consumption. Thcro is also
a sizeable trado.in groundnut kernels for direct consumption. It is
estimated that in 1973 thc edible trade accounted for 100,000 toné of
groundnuts in shell and 380,000 tons of groundnut kerncls. However no
attempt is made in this report to distinguish betweon edible and milling
groundnuts. Table 2,6 illustrates the principal exporicrs and includes
trade in both shelled and unshelled nuts. Historically, trade in ground=
puts has been well over 1 million tons annually, but in recent years the
deoline in production of certain West African producers has been associated
with a tendency for the groundnut trade to decline., There are a number of

exporters each with a signifioant share of the market.

Developing oountries oomprise the major exportcrs. In 1965 they were
responsible for 85% while the developed and centrally planned countries
accounted for 11% and 4% respectively. In 1974 the share of the developing
countries had fallon to 60% and that of the developed and centrally planned
countries was 37% and 3% respectively. It would appear therefore that the
developed nations especially the USA have, within the specified period,
substantially increased their share of exports. The major reason for this
situation appears to be the drastic reduction in production in some
exporting African territories resulting from prolonged and severe drought
and from disease problems rather than structural changes in their economies.
This trend may therefore be temporary only and could be reversed following,

for example, favourable weather conditions.

Between 1965 and 1970 Nigeria dominated world exports although between
those years its market share fell from 38% to 29%. In 1974, however,the
USA emerged as the major exporier. This was partly due to a five=fold
inorease in the quantity exrorted but.uas also assisted by the drastio
decline in West African exporis. In addition to Nigeria, Scnegal,
traditionally the seoond major exporter, suffered a major production
setback and exports declined io a very low level. In oontrast, Sudanese
production has been oomparatively untouched by the drought problems which
have affeoted West Afrioan producers their exports have continued to grow
steadily sinoe 1970, and in 1974 Sudan ranked second to the USA in the
league of groundnut exportors.
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Another result of the ohanges that have taken plaoe in the pasi ten years
is that a number of smaller supplicrs now have a signifioant share of the
trade. Today, India, Brazil, South Africa and Cameroon acoount for almost
a quarter of the world market whereas in 1965 their exports as a group
were insignificant. It may well be that over the next few years thie
group of countries will consolidate their position in world groundnut

. markets if the traditional producers oontinue to experience supply problems,

- In similar fashion to exports, groundnut imports have virtually halved
since 1965 (see Table 2.7). In the process, although obviously the
quantities involved have declined, the broad picture of principal importers
has remained remarkably stable. Western Burope is still the major outlet,
taking over 70 per oent of the total, Franoe, Italy, UK and West Germany
being the major importers. The other main importers are Canada and Japan.
Canada's imports, oontrary to the overall trend, have almost doubled sinoe

¢ 1965.

Inle_kernels

A significant but declining proportion of palm kernel production enters
world trade. In 1965 the quantity of palm kernels traded internationally
was 665,000 tons or approximately 58% of world produotion. By 1974 only
383,000 tons or 284 of total produotion was traded.

Since production of palm kernels oontinues to expand it is evident that
& signifioant move towards u greater degree of prooessing in producing
countries is taking place. , '

Developing oountries oomprise the main exporters. Some re-exports ocour
* among developed as well as developing ocuntries but there are diffioulties
in isolating them. '

In 1965 Nigeria exported 422,000 tons or 63% of all palm kernels traded.

T™his had declined to 184,500 tons or 48% of the total in 1974. . By comparison
other exporters of palm kernels are of minor importance. Sierra Leone,
Indonesia, Cameroon and the Ivory Coast together oontribute another 30 per
cent of total exports. The two former oountries.a.re tending to reduce

their exports but those of Cameroon have remained fairly stable whilst

the Ivory Coast has doubled its output in recent years. This broad pattern
of a general African ddnination of palm kernel exports seem likely to be
sustained but some reallocation of trade within Afriocan countries is probable.




0°00T  ¥-¢ek 0°00T  T°LSY 0"00T  LP99 veeen
i
Al 262 Llt 6o £t om | saeqr0
¢€-c o2 ™ z°s — 10 ) wyniereoy
G2 L6 L2 9 14 e 14 4 ¢ wrolay
€< &2t 8°c 0"t | 4 Lt 4 8 sasryad
2eot 06 (] ' t 3¢ &N wuey Lzeay
9°1 0°9 L€ T LT €2 R 4 4 ooy,
L9 9°¢2 oS L= 31 cw woomewn)
L cse €6 rer Y 6% eysemopuy
9°L 0°62 1€t 6-65 s°L T°05 SNOeY XSy
e S¥eT Sor €%t S¢9 zwr randyy
T®10% Jo  GLET Te05 Jo  ¥I6T I ses 30 et ™ o G961 seyxymmog
% % _ 1 | %

suey} “3}aE 000,

Cl-CHET sxagzoduy zofey —~ STMEISY WYRd
. 88 ST




0°001 0°L6C 0°001 09Cy 000t 0599 ™05 PIaeH

£°c 0°CY oL o ok 1ot o°l SINNe

6%l 0°S¢ ¢°s o ek 1% o~Les e of |

% 0°6 6”0 'Y L & ¢ oL PERIIE) JAg

s 0°31 L 31 ° oLt . peSegang

- - [ 4 o<1 6°¢ o't | oad .

c2€ ] o%E ( oLl e'L1t SPESTIoN oy

9wl 0"9% Lol o sl 6°s1 11 oday °poj wmzon

€y 0°21 onN1 ) 66 "9 sommxy

4 4 (3¢ Y L | & L wa—ag

[ 4 0" - - - - wpadeyey yson

1°0t (N ] Ll (" Y 4 4 wedep

GL6T gnn Jo L7734 iﬂn b oalsl 1.“« » 961 serIume)
sus} 33w 000, ‘

. EEETE NNy Wy

. T IWEL

Pr

!
m




Although Malaysia and Indonesia have expanded their oilpalm produotion
in recent years their interest in palm kernels romains comparatively
marginal largely for the technical roasons mentioned in the chapter on
produotion,

Palm kernel importers, nhown in Table 2,9, are predominantly West
Buropean; the Netherlands, W. Germany and the UK accounted for over

70 per oent of all imports in 1974, Osher Buropean couniries, notably
Donmark, Prance, Portugal ard Switzerland, take most of the remainder.
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Only a little over 1 per cent of world oottonseed produotion enters
international trade and even this proportion has tended to decline over
the past decade, Table 2,10 shows the deolinoc in exports over the period
under review, A oonsiderable number of oountries export a quantity of
oottonseed but only four countries exported more than 30,000 tons in
1974, Nioaragus was the principal exporter in both 1965 and 1974 but
between these years the amount traded has fluctuated violently. 1In

1970, for example, Nicaragua exported only 17,000 tons compared to
138,000 tons in 1965 and 47,000 tons in 1974. The other major exporters
are the USA, Ivory Coast and Uganda, All three have built up cottonseed
exports from a very low level in 1965. The overall impression remains
that of a trade which is subjeot to major annual fluctuations in the
amounts supplied hy as many as a dozen countries. Japan is the prinoipal
importer of cottonseed; in 1965 and 1974 almost half of world cottonseed
sxports went to Japan and it is estimated that in 1975 this proportion
inocreased substantially. The only other importers of any note are
Lebanon, whioh has consistently imported from 10=12% of traded oottonseed;
Oreece, which likewise has been a consistent importer and Mexioo, which has
built up its cottonseed imports from 1,000 tons in 1965 to over 35,000
tons in 1974. In that year this represented about 13% of all cottonseed
iaports and made Mexico the second largest importer,

Although from Table 2,11 the pattern of imports appears rather more

stable than that of exports the overall impression remains one of
comparative unpredictability with several countries exhibiting marked
fluotuations in their requirements. A situation in whioh a slowly
rising level of produotion is asscoiated with a decline in oottonseed
trade suggests that cottonseed is perhaps being processed in greater
quantities hy the main producers, but it seems that if this is so, the

beneficiaries are as likely to be developed countries as developing

ocountries,










Rageseod

Between 1965 and 1974 the percentage of total world rapeseed production
whioh entered international trade ranged from 13,0% to 25.4%. Exports
{noreased from 683,000 fons in 1965 to 1.9 million tons in 1971, sinoe
when there has been a tendency for exporis to fluotuate within the 1.2

to 1.4 million tons range.

Developing oountries do not feature significantly in rapeseed trade. In
1965, developing oountries were responsible for less than 10% of total
exports and bty 1974 they provided only 0.5% of the total, India, the
world's largest producer of rapeseed doos not normally export more than a
few hundred tons., The main export oountries are developed oountries. The
major exporiers and quantities exported in 1965, 1970 and 1975 are given

in Table 2. 12,

Canada is the largest ‘exporter and has oonsiderably increased its exports
¢rom 275,000 tons in 1965 to 676,000 tons in 1975 or about half of total
exports. This dominant position has been sustained throughout a deoade

when the total amnual trade in rapeseed has virtually doubled. Historiocally,
France and Sweden have contributed together around 30 per oent of rapeseed
sxports and although there have been fluotuations this position has been
largely maintained, Of reoent date, Denmark has also joined the number of
minor exporters with 10 per cent of total exports in 1974.

The major importers of rapeseed are again predominantly developed oountries,
Table 2.13 shows that Japan ocoupies the principal position; a position
that it is tending to oonsolidate. In 1974 almost half of world rapeseed
imports went to Japan and it is estimated that in 1975 this figure will
have inoreased substantially.

The other major importer is West Germany, with almost 16 per oent of the
sarket share in 1974, In absolute terms the amount involved, 218,000
tons, is double the level of 1965 imports into West Germany. Other Westi
Buropean countries with minor shares of rapeseed imports inolude Franoe,
Italy, UK and Netherlands. Together they acoounted for slightly less than
e pus Luby ol wubal laposse in 1974 The 1&tte;' two countries appear to
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have had a steadily groving interest in the orop over the past deoade,

In oontrast, Italy, once the lcading inporter, is now importing 1little

more than half its 1965 requirements and only a third of its poak 1970
imports, Nevertheless, Western Europe, along with Japan, appears likely to
dominate rapesecd trade in the forecevable future,

Sunflover geed
M

Only a very small proportion of sunflower secdyusually less than 1%, enters
international trade, It is evident from Table 2,14 that in 1965 the
oentrally planned oountries dominated the world market with nearly 854

of trade, while the developed and developing countries accounted for 8%
and 4% respectively, 1In 1974, however, although the centrally planned
oountries remainecd the largest Produoing growp their share of world
exporte dropped to 26% while the developed and developing ocountries olaimed
69% and 5¢ respectively. The share of the developing countries had
therefore inoreased but only to a very small exicnt. The incroage in the
share of the developed countries by 1974 was due to inoreased exports from
Prance, Germany and Canada but especially from the Ugsp where exports
inocreased from under 1,000 tons in 1965 to 185,000 tons in 1974. It

Séems probable that, following its intention of expanding sunflower
production, the USA wil) oontinue to be a significant sunflower seed
exporter, However, it must be remembered that in terms of total oilseed
sxports, sunflower seed exports of about 400,000 tons are a relatively
minor ocontritution to world supplies.

Imports of sunflower seed into the major importing countries have
fluotuated widely sinoe 1965. From 197,019 tons in 1965 world imports
rose to 517,907 in 1970 but declined sharply to 186,000 tons in 1975.

In 1965, East Germany was the largest -importer with 65,000 tons op 33% or
the world total, with Italy and West Germany taking seoond and third places
with 324 and 16% respsctively. Ry 1974 Wost Germany had emerged as the
largest importer with 120,153 tons or 294 of the world total., East Germany,
Csechoslovakia and France took second, third and fourth Places respectively,
In 1974 substantial increases over Previous years were also recorded in

the imports of the Netherlands and Portugal,
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§esmne gged

Only a very limited proportion of scuame seed produotion enters international
trade., Table 2.16 shows the major exporters. There has been a genoral
tendency for exports to increase, excopt for 1971 which was & relatively

bad year, 1974 had the highest level of exports totalling 262,000 tons,

or 136 of total production, compared to 1965 with 178,000 tons or 10%

of total production,

The developing oountries comprise the major exporters of sesame seed,
normally sccounting for well over 90% of all supplies, Sudan is the
largest exportor with 35 per cent of the present market; a proportion

that has deolined only slightly since 1965. Ethiopia and Nigeria acoounted for a

further 23 in 1965, divided equally, but while Ethiopia inoreased

exports to 84,600 tons, or 32% of the total trade in 1974, and naintained
ite position as seoond largest exporter, Nigerian exports have declined
to sero. In oontrast Thailand and Mexioo have increased their shares of
total world exports from less than 3% of the market in 1965 to over 10%
in 1974. Mexivo in particular seems to have established a long-term
interest in the crop. However, it must be reiterated that trade in secame
seed makes a very small oontribution to world oilseed supplies and,

unlike the other oilseeds scsame is seldom exported for subsequent processing
tnto oil. Most exported sesame seed is used in the confeotionary
industry.

World imports of sesame seed have progressively inocreased sinoe 1965.
Prom 158,857 tons in 1965, imports inoreased to 187,001 tons in 1970 and
40 200,093 tons in 1974.

Japan with 33,357 tons, or 21% of the world total, was the largest importer
in 1965 with Italy and USA olaiming second and third places with 19, 7% and
7.9% respectively. The USSR, China, Portugal, Lebanon, Israel and Egypt
also imported significant quantities. A large mumber of small importers
oollectively claimed 48,372 tons or 30,56 of the total imports. |

Ny 1970, Japan, Italy and USA had substantially inoreased their imports
and maintained their former positions as hmng importers but Egypt had

Ll lepuabezs Togoiner the four oountrien acoounted for
701 of total mpom Imports into Isrsel, Lebanon, USSR and Gresce also
inoreased substanutially.









In 1974, despite a slight deoline in volume, Japon maintained its role

as leading importer with the USA in second place, Italian imports of
gesame declined by 50 per cent between 1970~(5 but Italy remains the

third major imporier. Israel, Lebanon and Greece all continued to impori
steadily inorcesing quantities and in 1974 accounted for just under 10 per
cent of all imporis. However, a quarter of all cesame importe in 1974
were still dispersed amongst a large number of small outlets and it peems
the nature of the trade in sesame sced that this pattern will continue t6
be a dominant feature.

afflower seed

The USA has been the omly consistent major exporter of safflower seed,
Nexico has been exporting for a number of years but recently exporis

have been bamned to increase domestio stooks. India, one of the throe
largest producers, does not export. For many of the minor exporters, the
export of safflower seed is not oa,tegoriéed in their trade statistios

tut is included in other oilseeds. Table 2,18 gives data on the exports
of safflower seed, which fully illustrate the overwhelmingly dominant
position of the USA.

The main importers of safflower seed have been Japan, Spain and Ausiralia.

‘The total quantity imported in 1965 was 120,000 tons but this figure fell

%0 46,000 tons in 1970, before reoovering to 92,500 tomns in 1972, Owing
to the faot that importers now reoord safflower seed under "other
oilseeds" in their trade reports more recent data on the import trade is
difficult to obtain.

To summarise, it is evident that trade in oilseeds since 1965 hae undergons
a mumber of developments. Of outstanding importance is the growth exporis
of soyabeans, which has largely accounted for the overall growth in the
oilseed trade. Apart from soyabeans there seems to be a marked tendency
for the trade in oilseeds to either decline or at least stagnate. Trade
in groundmuts, copra, cottonseed, palm kernels and safflower seed has
aotually fallen whilst trade in sunflower seed and sesame seced, never
very substantial, has grown very slowly. Only the trade in rapesced
provides an exoeption. Compared to the trade in soyabeans the irade in
rapeseed is still very small but it is nevertheless ocurrently the second
most important oilsecd traded in seed form.




The relatively stagnant nature of the export trade in most of tho major
oilsecds in recent years contrasts with the production patiern of an
overall upward trend., It should howsver be viewod against developments
in the irade in oilsced products, This is reviewed below,




B. ile

The volume of vegetablo oils traded has oxpanded stoadily with only
minor interruption, since 1965 at an average annual rate of about 9%
which implies a doubling of supplies in approximately ten years.

In 1965 it was pousible to distinguish six principal traded oils each

of which had at least 10% of the market but equally none had more than

a quarter of the market. Soyabean oil and palm oil had the largest
sharves, with 22% and 20% recpectively, but groundnut, cocomut, cobtonseed
and sunflower seed oils wWere all traded in broadly similar amounts.

Thus the vegetable oil trade had a comparatively broad product base. In
addition, smaller amounts of palm kernel oil, rapeseed oil and sesame
seed oil were also avallable,

The virtual doubling of supplies einoe 1965 has been acoompanied Wy a
marked oconcentration of the trade in vegetable oils., In 1965, sovyabean
and palm oils, the two leading produots, had an aggregate 42% of the
market but this has now grown to 53%. Faced with a major expansion of
supplies in these two o0ils, producers of the other vegetable oils have
had diffioulty in retaining their market shares, even though quite often
their own supplies have been inoreased, For éxaxnple, both cooonut and
cottonseed oils have inoreased in absolute terms but not enough to preveni
a marked decrease in their market shares., However, the'worst performance
has been that of groundmut oil. Even less groundmut oil is traded now
than in 1965, which inevitably means a quite signifioant loss of markets.

The remaining oils, notably sunflower seed and rapeseed, have both managed
%0 improve their own market shares sinoe 1965 but at a rather more modest
level of supply than that achieved hy the leading oils. Nevertheless,
they remain signifioant factors and help to oounter the tendenay to
greater oonoentration of the vegetable oils trade.

Seyabesn oil

Trade in soyabean oil imoreased from 0.7 million tons in 1965 to 1.5
million tons in 1974, To a major extent the level of trade is dictated
YWy the USA as the world's major producer. In 1965 the USA exported 704

[T
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soyabeans, process them and export the oil surplus 40 their own needs.
In particular, West Germany and the Netherlands have built up a considerable
trade in this manner and now acoount for over a quarter of soyabean oil

" exports.

Signifivant absentees from the list of soyabean oil exporters are the
developing oountries growing soyabeans, notably Brazil, Mexioc and
Indonesia. Most, if mot all, of their trado is still in the form of
soyabeans.

’ Soyabean oil is imported and utilised by more oountries than any other
vegetable oil, Table 2,21 illustrates the fact that no oountry has a
dominant share of the import tradej on the contrary a large number of
countries import relatively small amounts.

#he distribition of countries importing soysbean cil range from Latin
Amerioa to Africa, Western Europe and Asia. Western Europe, namely
Italy, France and the Netherlands, acocunts for a little over ons third
of total imports but Asia, mainly Iran, and Africa, Morooco and Tunisia,
also take significant quantities. This diverse geographioal distribution
of soyabean oil supplies is one illustration of its highly oompetitive
nature.

Sooomut oil

The expansion in coconut oil trade over the past ten years has been
modest in oomparison with some other oils, increasing from 458,000 tons
in 1965 to 605,000 tons in 1974. However, it is estimated that thers was
, s substantial increase of perhaps 80,000 tons in 1975 whioch may well
. be continued in the next few years with the maturation of extensive

| of world supplies but Table 2,20 shows a decline to lese then half in
1974. However, the other notable soyabean oil exporters are not, for
the most part, soyabean producers. .The tendency has been for other
developed oountries, espeoially West European countries, to import USA
plantings in the Philippines and elsewhere.

T W A - —




It is apparent from Table 2,22 that the uxpansion of the Philippincs?
output has already begun. In 1965 that country exported 241,000 tons or
30 per cent of total supplies tut by 1974 this had grown to 415,000 tons
or 62 per oent of supplies., It is estimated that the 1974 figure has been
substantially increased in 1975. It is also significant that a major
proportion of the inoreased production of coconute in the Philippines
has been in the form of the oil rather than copra. Minor exporters who
have maintained small shares of the market include Papua New Guinea, Fiji
and Mogambique; in aggregate they retain about 7 per cent of the market
dut their trade in copra suggesis the possibility of an expansion of
prooessing though the small amounts involved oould be & limiting faotor.

A signifioant expansion of Malaysian supplies is notioocable tut at present
they remain a minor contributions 48,000 tons in 1974,

One further featurs of cooomut oil trade over the past decads has been the
decline of Sri Lanka whose declining production was roferred to in

Chapter 1. Sri Lanka held 18 per oent of the market with exports of 88,000
tons but by 1974 the amount involved had fallen to 20,000 tons and the
sariet share to 3 per oent. Without a substantial improvement at the
production level a reversal of this trend seems unlikely.

As illustrated in Table '2.23, over 40 per oent of coconut oil supplies

g0 o the USA, mostly from the Philippinos., The USA's share of world
imports has remained much the same sinoce 1965 but recently showed signs of
inoreasing, It is estimated that the USA may have accounted for almost
60 per oent of 1975 oocomut oil imports.

Other major inbortou are principally European, including West Germany, UK,
Isaly, FPrance and Poland. Together they ourrently account for about &

quarter of total supplies ut West Germany takes by far the greater share,

Ninor importers are Canada, South Africs and China but the amounts involved
are oomparatively small.

. ——
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SRoonut U1 = Mader Baooriers
Y000 metrio tons.
% of % of . ¢ or
Gountries 1965  total 1970  total 1974 total
. "
» South Africa 6.3 ‘05 0.1 1.7 1.0 1.8
| Conada 8.0 39 21,5 3.6 22.0 3.6
UsA 174.7 M. 260.5  43.7 249.4 41,2
hinn 0.8 2.4 2.9 3.5 18.1 3.0
‘ m 0.0 2.2 .1 2.4 19.5 3.2
1 Peance ,'" 0.9 “o? 3.1 16.8 2.8
Geruan Pod. Rep. ”Q, 1?1 3.6 5.3 , T4.5 12.3
Naly 5.4 W'} 9.8 3.3 20,0 3.3
Poland o 6.0 1 6.) 1. 1 1.1 1.8
L I @1 9 " K R 33.5 5.5
Shere 1%.t M9 4.8 24.) 129.5 2%.4
i
orld Totald &8.9 0.0 596.4 %00,0 | 605.4 100.0




g;oundnut 01l

Tn line with the setbacks in groundnut production in rocent years, trade
in groundnut oil has also sufferecd reversals., Somewhat less groundnut
0il, 390,000 tons, was traded in 1974 than in 1969 when 415,000 tons
were exported. Bearing in mind the overall expansion of the oilseed
economy and trade in oilseed products, this represents a significant
deoline by groundnuts relative to other oilsecds.

Table 2.24 shows that in 1965 the trade in groundnut oil was dominated
by West Africa, Senegal, Nigeria and The Cambia having 34 per cent, 22
per oent and 4 per cent of the market rospectively. Apart from these
oountries only Argentina with 19 per cent of the market, and the USA
with 7 per cent, were significant exporters.

Much the same picturc was true in 1970 except that Argentinian trade
suffered a setback and was replaced by Brazilian sources. Since 1970, the
significant change has been the decline of Nigeria, whose groundnut oil
exports are now little more than & fifth of their level in 1965. The
other Weat African countries, Senegal and The Gambia, were more successful
in sustaining their exports despite production problems. Exports from

The Gambia now exceed those of 1965 but Sencgalese exporis are still

only some two=thirds of their former level.

The gap created by the fall in West Afriocan supplies has been partly

filled by Brazil, which seems to have established a firm hold on the

market, and ourrently acocounting for about 8 per cent of total supplies.
likewise, Argentinian supplies appear to have recovered but, at 59,000

tons or 16 per oent of the market in 1974, are still below their 1965 level.

As shown by Table 2,25, very little traded groundnut 0il has a destination
outside Western 'Ehrope. Franoce is by ’far the major importer, with an
estimated 53 per cent of total imports in 1975. This is a marked inorease
over previous years, French imports have historically aocounted for about
one third of total supplies. The other major importers are West Germany
and the UK, but UK imports are very much on the deoline. The 29,000 tons
imported in 1975 is less than half the 1965 level.. West Jerman imports
have held up rather better but are again well below the 1965 levels, It
seems that groundnut oil exports are becoming ooncentrated even within the
traditional Buropean markets, with France and Belgium taking mont of the
available supplies. '
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Cottonsced 0il

Trado in cottonseed oil over the past decade has shown comparatively little
change in terms of the amount involved but the patiorn of trade has

undergone a number of changes.

As illustrated in Table 2.26, the USA remains the dominant influenoe,
having retained in the region of 60~75 per cent of the export market over
the past ton years. If anything the USA is tending to consolidate its
position as the principal source of cottonseed oil exporis.

All other producers appear relatively insignificant by comparison. The
second major exporter, the USSR, exports 1ittlc more than one tenth of the
USA's exports. Other very minor exportiers aro Nicaragua, Guatemala,
Argentina, Israel and The Sudan. The export of cottonseed by Nicaragua
suggests that some expansion of processing may be possible there, but on
the whole, there appear to be few developing countries where oottonseed
oil oould be substituted for cotionseed exporis in view of the small=-scale
of the latter.

Table 2.27 illustrated that over the deoade quite substantial ohanges have
taken place in the destination of cottonseed oil exports, Egypt has
smerged as the major importer. Egypt took one third of world supplies in
1974 and is estimated to have taken at least two=thirds of world supplies
in 1975. It is only in the past ten years thati Egypt has developed this
{nterest in cottonseed oil imports,

Of the other importers, Burope takes about one quarter 6: world supplies,
East Oermany, West Germany, UK and Sweden predominating. However, the
general ¢ ndency seems to be for Huropean imporiers, especially West Germany,
to take a deolining share of the trade. '

The only other major importers are Veneszuela and Japan. The former country
has doubled its cottonseed oil imports sinoe 1965 and in 1974 accounted for
11 per cent of all imports. Similarly Japancse imporis have inoreased
drematically, and it may well be that the next fow years will see a

complete reorientation of co*+onseed oil trade away from the historical Uﬂ/
Ruropean route.
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Palm 0il

World exporie of palm oil have expanded dramatically since 1965, having
almost trebled to reaoh 1.6 million tons in 1974. Table 2.28 gives the
broad picture. Almost the entire increase has come from the Far East,
notably Malayeia but also Indonesia. The region increased its share of
world exports from 51% in 1965 to 83% in 1974, The only other region
produoing and exporting significant quantities of palm oil ic Afrioa,
whose exporis have fluctuated considerably, and which has cxperienced a

reduotion in its share of total world trade. In 1974 African exports

of palm oil were only about 200,000 tons. It should be noted, however,

that palm oil is also re-exported from the Zeveloped countries, especially
the Netherlands.,

By far the major exporter is Malaypia with exports at 900,000 tons in 1974.
This figure compares with 143,000 tons in 1965 and follows a period of
almost continuous growth which is expected to continue for some Yyears,

The other major exporter is Indonesia whioh exported 281,000 tons in 1974.
T™his is & less spectacular rate of increase than Malaysia's, but is
expected to increase further. It should be noted that a proportion of the
Far East trade passes through Singapore which recorded exports of palm oil
of 217,000 tons in 1974, mostly of Malaysian origin.

In the rest of the world only two countries are expcrters of significant
amounts namely the Ivory Coast and Zaire. The former has cxperienced a
drematio inorease sinoe 1968 and in 1974 exported 101,000 tons, whereas
faire exports have tended to decline from a 1968 peak. Other African
sxporters are Cameroon, Dahomey, and Angola, all of which export under
20,000 tons annually. A notably change in the world trade in palm oil

is evident in the case of Nigeria, whioh in 1965 was the leading exporter
with 152,414 ‘tons but by 1974 this figure had fallen to a negligible amount.
The reason for this lies only partly in a fall in production, since
Nigeria is still Afrioa's largest producer at 450,000 tons but is also
due to inoreased domestic consumption,

Table 2.29 presents a broad picture of palm oil in parts. Regionally,
Wostern Burope is the largest importing area, though as a proportion of
world imports its share has fallen from 75% in 1964=6 to 47% in 1974.
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Within Burope, the UK is the largest importer, followed by the Netherlands
and West Cermany. The pattern of usage diffcvs however, since the
Netherlands re=cxports a large part of its inpuis, in contrast to the UK
and West Germany which utilize practically all imports in domestic
manufacturing. In fact, the Netherlands is the largest single supplier
of palm oil to Belgium. Of interest is the wide diversity of main sources
of supply for the different countries. Thus, although Malaysia is the f
world's largest exporter, it is the major source of supply for only three
of the EEC countries namely Denmark, Netherlands, and the UK. For West
Cermany the main supplier is Indonesia, for Italy it is Zaire, and for
France it is the Ivory Coast,

In North America, the main importer is the USA with 200,000 tons in 1974.
Although this makes the USA world's second largest importer of palm oil
the amount is insignificant in relation to the total US market for edible
fats and oils, amounting to only 2,0% of thls market. Nevertheless, more
palm oil is imprrted into the USA than any other oil,

In the rest of the world Pakistan and Iraq with 120,000 tons each, Japan
with 115,000 tons and India with 53,000 tons are the remaining major
importers. Iraq is almost entirely dependant on importp for its wvegetable
oil requirements and most y imporis palm oil, for use as ghee. Palm o0il
oonstitutes some 30% of India's current imports of edible oils and fats.

Ealn Kernel 011

World trade in palm kermel oil between 1965~T4 inoresased quite substantially
from 108,000 tons in 1965 to 170,000 tons in 1970 and by 1974 had reached
286,000 tons, This represenis an increase of over 56% between 1965=70 and
of 68% between 1970=74. Table 2,30 pr.ovides the basic information.

I 1965, the largest exporter was Zaire with 32,000 tons or 30 per cent of
the world market, with Netherlands, Dahomey and Brazil taking second, third
and fourth places with 18.1%, 15.6% and 114 of the market respeotively.
West (Jermany, UK and Paraguay aocounted for most of the remainder. It is
readily apparent that in the case of the West Buropean countries palm kernel
oil was being re=exported.
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By 1970 voth Zuire and Netherlunds had increased their exports and
paintained their positions among the world's leading exporters wilh &
collective 48 per cent of the markot. llowever, Nigerian exporis
increaccd dramatically to clain almost 20 per cent of the world markcte
Dahomey, despite an increase in ite exports, was forced into fourth
position with 10.9% of the world total. Brazil and Paraguay also
marginally increased their exports and Malaysia emorged for the first

time an an exporter. : )

By 1974 Malaysia had become the world's largest exporter, sclling nearly
s million tons or 32,3% of total exports. The ¢raditional exporterad,
namely, Netherlands, Nigeria and Zaire, accounted for almost another 40
per cent. Exports from Dahomey and Bragzil declined, Brazil in particular
pecording a marked drop to insignificant levels.

As shown by Table 2.31 in 1965, the USA was the largest importer of palm
kernel oil with nearly 38,000 tons or 40%' of the world totale West
Germany, Italy and France 4ook a further 15%, 10% and 6% respectively.
S8ignificant quantities were also imported by Canada, Scuth Afrios,
Argentina, Belgium, Netherlands and the UK.

By 1974 the USA had increased its imports in absolut terms but its share
had fallen to claim 28,3% of the total world market. The United Kingdom
had also increased ite imports by 69% to retain its 1970 position as

second largest importer with 22, % of the market. West (ermany, Netherlands
and France accounted for & further 30% of total imports. Italy, Canada and
Avgentina also increased their imports buth the quantities remained compara=
tively small, ' |

Bmflover O}

Sunflower cil exporis have more than doubled over the past decads, but most
of this expansion took place during the girst five years, 1965-1370. 8ince
1970, exporis have tended to fluctuate annually but the 1974 exporis showed
14ttle change from these of 1970,

aroughout the decade, the USSR as shown in Table 2.32, has been the dominant
exporter with as much as TO per cent of the market, but ourrently its share
is about 64 per oceni. Eastern Hurope specifiocally Romania, Bulgoria and
Hungary, account for a further '22 per ocent of the market but Romania is by
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far the leading exporter from that region. Apari from the countries
mentioned above, only the Netherlands and West Gormany contribute
aigm'ificantly to punflower oil trade at present. Argentina, a major
exporter in 1965 traded very little sunflower oil in 1974, The marginal
interest of developing countrics in sunflower production and trade seems
likely to preclude any major change in the broad picture in the near
future., Total dominance by the USSR and Hastern BEurope seoms likely

to continue.

Trade in sunflower oil Table 2.33, is characterised by a large number of
importers who, individually handle comparatively small quantities,
Almost one third of such imports go to countries which in thomselves
handle no more than 3~4 per cent of total imports, and often much less.

Broadly, however, trade in sunflower oil is dominated by Hurope., Over
75% of imports go to European countries and the trade is often between
countries in the same region, Outside Europe only Cuba, Iran and Algeria
are major importers, acoounting collectively for almost 20 per cemt of
total imports in 1974.

Within Burope, West Germany and France are the leading importers, with
196 and 15% respectively of total imports, Of seoondary importance are
Bast Germany, Belgium, Csechoslavakia, the Netherlands and Zwitserland.

It seems very unlikely that the Buropean dominance of the sunflowerseed

oil trade will change dramatically, but the emergence of new producers,
especially the USA, could bring a moasure of diversification.
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For the past devade France has been the world's leading exporter of
rapeseod oil, and at the present time acoounts for one third of the
market, (Table 2.34). Throughout the period 1965-75 West Germany has
been a close rival, In spite of the fact that rapesced oil exportis

over the decade have increased from 94,000 tons to 370,000 tons the '
two countries have managed to retain virtually 60% of the market. However,
the emergence of Canada and the Netherlands, over the pact few yoars as
significant exporters oould affoct the dominant position of these two
principal exporters in the near future. Sweden also continues to expand ite
exports but has not been able to keep up with the rapid overall expansion
of the market and is oonsequently tending to acoount for a deolining
share. The only other major exporter is Poland whose record is somewhat
erratioj the underlying trend has been for Polish exporters to decline

but in 1974 it still retained 11 per oent of the market. The leading
rapesced producers amongst the developing countries, namely India and
Bangladesh have little if any trade in rapesesd products.

Rapeseed oil exporis are dispersed amongst a large number of importers.
Over one quarter of the market is shared by countries who individually
account for no more than 3.0 per cent of total imports.

The general tendency appears to be for a number of importers, not
historically associated with the rapeseed oil trade, to be consolidating
their positions., Chile, Hong Kong, India, Czeohoslavakia, Italy and the
UK are among present import:rs who while still importing on a comparatively
modest scale, showed in 1965 only a marginal, if any, interest in
rapeseed oil. It is possible that entirely new channels of rapeseed

trade are in the prooess of being established.

Saff 0
There are no recorded statistios of trade in thess two oils. Sesame

oil is used overwhelmingly in the producing countries, largely at the
rural level, To a degres the same oomment ijplies to safflower oil,




-

v

but in addition it also has industrial ures which are mainly confined
to the USA. In the case of both oils, the wmounts involved are very
small,

To summarise, it is ovident that there has bacn a tendenoy, whioh still
exists, for a highcr proportion of the vegetable oil trade to be dominated
by a emaller number of oils as the total amount traded hus expanded,
With the cxoception of palm oil, most of the expansion has been in those
oilseeds which are nol widoly grown in developing countries, for examplc,
sunflower, raposecd and soyabean. Even in the caso of palm oil, the
degree of expansion has been largely due to one country, It is to be
hoped that trade in coconut oil will oontinue to grow and that groundnut
oil will recover some of its lost ground. In addition, therc are signs
that some of the traditionally tomperate oilseeds are boooming more
widely established and diversifying their overseas markets.



CHAPTIR J
BUBSTITUTABILITY OF OILS

Fats and oils are intorchangeable when their chemical and physioal
characterintics, either natural or acquir:d by processing, make them
suitable for the same end use. The principal usere of vegetable oils are
increasingly able to utilise modern technology to modify oils so that
they can substitute onc oil for another in both food and non-food end
products. The extent to which substitutability is possible is basiocally
& techaical problom but even when the technical constraint is overcome
the absolute availebility and relative prices of oils and fats very
muoh influence the decision regarding the choice of raw maierial., Thus
the decision becomes eseentially a technico-economic one, but oan in
some ocountries also be subjeot to political and nocial constraints.

1408, Chemical Charac stios of Vesetable O [

Vegotable oils and fats are composed mainly of faity scids and triglynerides.
One moleculs of glycerol is oombined with throe molecules of fatty acids
consisting of various chain lengths, with usually between 4 and 24 carbon
stoms oontained in the ohain., Mono and diglycerides are also oonstituents
of natural oils and fats to & smaller extent, where one or two fatty acids
are ocombined with one molecule of glyoerol. When all the carbon atoms

in the fatty acid chain are linked to two hydrogen atoms (exoept for the
terminal oarbon atom whioh is linked to 3 hydrogen atoms) the acid is
"unsaturated”, but when one or more adjacent pairs of carbon atoms in the
ohain are each linked to only one hydrogen atom or to none at all, double
or triple bonds are formed and the scid in "unsaturated". All naturally
ooowring vegetable oils oonsist of saturaied and unsaturated fatty aoids

in verying mroportions and impart to the oil certain oheaiocal and physioal
properties. Osmerally, the higher the ssturated fatty acid oontent of

ea oil, the more solid it will be at 15°-20°C, while vegetable oils
oontaining & major proportion of unsaturated fatty acids will be ocompletely
14quid in this temperature range.

Unsaturated fatty aoids are classified into mono-unsatuwrated
acids having only one double bond in the curbon ohain, di- ad i~
wmsaturated (polyuncaturated) scids havin: two or three bonds in the

o —



o —

oarbon chain, The commonest occwring mono-uncaturated fatiy aoid is
oleic} olive oil contains aboul 82% oleic acid. Linoleic acid is the

most frequently found di-unsaturated fatty amoid in vegetable oils, ranging
from about 1 per oent in palm kernel oil, to 58 per cent in sunflower

oil, Linolenio acid, whioh has three double bonds in the carbon ohain,
ooours to a much smaller extent in vegetable oils, with none or only

a trace in edible oils suoh as sesame, sunilower, coconut, and palm
kernel, betweon 2-9 per cont in soyabean, but about 45 per oent in linseed
oil, whioh although it is poseible to use as an edible cil, is generally
used in the manufacture of non=food produots suoh as paints, linoleum

and varnishes.

Mﬂl Coneideration Affecting Substitutability

The degree of saturation of an oil or fat can be determined chemioally and
is expressed as an iodine number of value. This charaoteristic of an

oil or fat is important when oonsidering the substitutability of oils.
Table 3.1 gives details of the fatty aoid oomposition and iodine value of
the vegetable oils under review. The oils and fats whioh are composed
meinly of saturated fatty acids are more stable and resistent to ohemiocal
deterioration than those oontaining a large proportion of unsaturated fatty
aoids., The most widely used method of modifying oils so that they oan

be readily used as substitutos, is hydrogenation, whereby the addition of
hydrogen to unsaturated oils renders them more saturated and thus more
stable. Theoretiocally it is possible to hydrogenate most unsaturated

oils and by so doing make them into substitute oils for the natural
saturated oils. However, there are limits to the degree of substitutability
sinoe the end product may be required to have certain properties such

as plastioity at low temperatures for suitable storage in a refrigeratar,
e to have a oompletely bland flavour, In this situation the manufacturer,
in order to obtain these characteristios, may be restrioted in his choioce
of oils and fats ss raw materials for modifying.

Although the main oriterion for the substitutability of oils and fats is
probably based on the degree of saturation/unsaturation and iodine value,
mevertheless, other factors need to be considered. Characteristiocs such

ae viscosity st different temperstures, solidificstion point, and the
edowr, taste and oolour required in the final product, need to be considered
when deociding on whioh oils and fats to use for raw matorials,
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Another important factor affecting gubstitutability is the availability
of an oil or fat in the highly competitive world market, Thus an oil
or fat whioh becomes in excess supply in its traditional markets is likely
to be used as a raw material by manufacturers in both the food and non-
food processing industries. An exanple would be the widespread use of
soyabean oil by manufaciurers because it has tended to be readily available
’ and supplies have been generally predictable on a shori-term basis, Palm
' oil is being increasingly used as end - uscrs are able to asscss that
* future supplies are fairly assured due to the already substantial planting
of oil palms in Malaysia and with the prospect of an increase in supplies
from nevw plantings in Indonesia, The result of intensive competition
between soyabean and palm oil will probably be that each oil will find
uses in an increasing number of new end-use products.

ods used to modi the natural characteristics of oils ats

The majority of vegetable oils whioh are utilised as raw materials for
proocessing into other end products have already been modified to some
extent by refining teohniques such as washing with aqueous alkali,
decolourising by heating with bleaching earth, and deodourising with

stean., These treatments do not generally alter the natural oharacteristics
of the oil or fat but are employed to remove colour pigments, aldehydes,
ketones and phospholipids.

lixdrogenation

The modified process which is most frequently used to render oils and
fats interchangeable is hydrogenation. In the presence of & oatalyst
{4 is possible to add hydrogen to fatty acids which have one or mcre
double bonds, and convert them from being unsaturated to saturated. The
process reduces the iodine value, and inoreases melting point of the oil.

A reduction of one whole number of the jodine velue of one ton of oil

or fat, with a corresponding increase of the melting point by 1°C needs

about im> of hydrogen. The hydrogen is usually prepared by an eleotrolytio

. process and to produce 1@3 of hydrogen requires about 4.5 X wh, of
sleotrioity. It is therefore possible to oaloulate in terms of hydrogen
and eleotrioity tho oost of hydrogenation for oils and fats in relation




4o thoir degree of unsaturation and iodine value. However, the 'major
cost of hydrogenation is in the specialiced oquipment necessary to carry out
the operation and its effioient utilisation.

Hydrogenation procedures vary according to thc raw materials and the

requirements of the end product. The reoaction cen be controlled, for
.’ instance to ensure that the two double bonds of linoleic acid beoomes
saturated before the single double bond of the oleic acid is saturated.
Selective hydrogenation is thus the relative efficiency with which the
hydrogenation reaction is controlled so that hydrogen is added to the
geatest amount of the most highly unsaturated acids before it is added
to the less unsaturated acids. In practice this is an important technique
sinoe for example if cottonseed oil were to be uced ac a raw material for
addition to margarine it would be gelectively hydrogenated until & fat with
s melting point of about 83°C was produced. However, if cottonseed oil
were to be used a8 & oonstituent of & cocking fat then the oil would need.
%o be virtually fully hydrogenated to & fat with a meliing point of 21 -
23°C,

Other purposes for which hydrogenation is utilised is to increase the
stability of an oil and to increase or decrease the plastioity sc as to
render the cil more suitable for blending with other oils and fats. BSoyabean
oil, whioch is prone tc flavour reversion, is hydrogenated until its iodine
value is reduced by about 90 wnits to produce a non-reversing cil,

During hydrogenation a number of side reactions ocour to form both
positioned and geometrical isomers of cleic acid. Iso-oleio acids have
the same iodine value and molecular weight as cleic acid, but the melting
points of almost all of them are appreciably higher. Thus cleio acid
(-9-ootndeoenoio) which has the double bond in the 9110 position has a
melting point of about 139C, while de Waidio acid, the trans isomer of oleic
aoid has & melting point of around 44°C. Another isomer with the double
bond in the 12313 position is trans -12-octadecenoic with a meliing point
of 520-53°C, About twenty three different isomers of oleic scid have
been reporied, most of them not naturally ocourring, but several are
. oertainly present in hydrogenated fais. In the manufacture of *hard
butters" such as 0000s butter substitute fraaliquid oils a product is




required which combines rolative hardnoss with non-greasiness, and &
short plastic range. A high proportion of iso—oleic acids in this type
of product is a distinct advantage and some hard butters produced from
groundnut oil have an iso-oleic acid content of 53~54 per cent. The
operating conditions that favour the formation of iso-oleic acids &e
achieved by modifying the hydrogenation, usually by inocreasing the
ooncentration of oaialyst, lowering the pressure of hydrogen, and by &
higher reaction temperaiure.

While disoussing methods of hydrogenation, it is worth mentioning that it
is possible to desaturate or dehydrogenate saturated fatty acids in the
laboratory, but on an industrial scale it presents many technioal
diffioulties which are costly to overcome. Nevertheless, the possibility
remains that an economic process could be evolved should the demand for
wnsaturated fatty aoids not be met by the production of naturally ocouring
unsaturated oils and fats,.

!twifioation and Interesterification

These two processes are being increasingly used by both the edible and
{ndustrial oils and fats manufaoturers, to modify oils in order to use
them as substitute materials, When oils and fats are reacted with
monohydrio aliphatic alcohols, mono-alkyl-esters are formed. The alkyl-
esters can be used as ohemical intermediates for introduoing fatty acids
into a reaction. A practioal application is, for example, the removal
of lower fatty acids from ooconut oil by reacting it with methyl esters
of fatty acids with twelve or more carbon atoms.

Nono-glyoerides and related oompounds are used as emulsifiers in the
manufacture of margerine, oooking fats, shortenings, ice cream and other

fat oontaining foods. They are prepared from refined, deodowrised oils
sad fats by reacting them with glyoerol in the presence of an alkaline
o&talylt(z) at a temperature of about 245°C. A mixture oonsisting of

50-60 per oent mono-glycerides and 30-45 per ocent of diglycerides, together
with some tri-glvoerides and glvoerol is produced. Separation of the
mono-glyoerides is oarried out by moleoular distillation. Other polyhydris
alochols oan be used in place of glycerol such as sorbitol, mannitol,




and polyglycerols, and the use of propylenc glycol monoestiers of edible
fatty acids for addition to shortenings for brecad making was one of the
earliost patonts for ihis iype of fat modification,

The reaction of a triglyceride with a monoglyceride ester, in the presence
of & suitable catalyst, and with removal of onc of the product esters by
distillation during the reaction so that the reaction proceceds to
completion, is a method known as random intercsterification., Oils and
fats oonsist of mixturec of triglycerides and as an example of this type
of interesterification it is possible to modify coconut oil by reacting
it with ethyl stearate to replace some of the fatty acids in the oil

by steario aoid and removing the ethyl formed in the reaction by
distillation. The ohange in properties produced by interesterification
of natural oils and fats depends upon their futty acid composition and
the natural arrangement of the fatty aoids in the glycerides, Generally,
interesterification will result in the oil or fat undergoing a change in
oonsistency and having a oonsiderably raised melting point.

Directed interesterifioation ooours when a mixture of triglycerides

react with a highly aotive catalyst suoh as sodiun methoxide, s0 rapidly thst
the temperature of the reaotion is lowered to such an extent that
crystallisation commences. The low temperature causes the higher melting -
point glycerides to orystallise out from the reaction mixture. Interesterificatic:
of palm oil when carried to equiiibrium at higher temperatures produoces

& fat which oontaine about twolve per cent of fully saturated iriglyoerides.,
However, when the interesterification is oarried out at about 38°C the

high melting point saturated triglycerides orystallise out, and the
oontinuous removal of the least soluble fraction from the reaction by
orystallisation unbalances the equilibrium and palm oil with a fully
saturated triglyoeride oontent of around 28 per oent can be obtained.

This method has been used to increase the fully saturated triglyoceride
oontent of other vegetable oils inoluding soyabean, groundnut, and
cottonseed 011(4) (5).
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Fractionution

Two processes are invloved in the prooess of fractionation (a) holding
the oil at & controlled temperature to allow crystallisation and (b)
separation of the crystals (2,3). This process was formerly applied to
oooonut and palm'kerne]. oils by packing the solidified oils, after
slowly cooling to about 23°C, into small cloth bags and subjecting them
to hydraulic pressure to expel the liquid tolein', leaving solid 'stearin!
in tho bags. However this process is cosily and has been virtually
superoeded by hydrogenation, where the harder (higher melting point)
fraotions are required., However, fractions suitable for use as ovoo8é
butt?r)substitutes are obtained by fractionally crysiallising these
oilsll),

The winterisation of liquid oils such as cottonseed, sunflower and
groundnut oils is & long established application of fraotionation. This
involves the removal of a small amount of natural waxes and high melting
sriglycerides whioh would otherwise cause these oils to be oloudy or
semi-solid in cold weather. Their substitutability is thus inoreased
as salad or table oils.

The fractionation of palm oil is of particular current interest sinoe
the prooess is operating in producing oountries. More than 45 per oent
of the triglycerides in palm oil have a melting point of 34°C or higher
and these are the main oonstituent of the stearin fraotion. The majority
of the glyoerides commrising the olein fraction have a melting point

of 19°C and therefore an olein fraction whioh remains liquid at ambient
temperatures below about 19°C oannot be obtained from palm oil in
significant quantities no matter how effioient the fractionation prooess
used. In practioe perfeot separation of the glyoeride groups cannot

be obtained by crystallisation because of (a) mutual solubility (v)
mechanioal entrainment and (c) the presence of minor constituents with
intermediate prbpertie. Fraotionation is improved by using a two stage
procese., The highest melting glycerides are removed in a first stage,
The liquid fraotion is then cooled to & lower temparature and a seoond
arop of stearin orystiallises. In this way three products are obiained -
an olein of improved low temperature stability, s stearin of high msliing



point and a stearin of intermediate meliing point, Although fractionation
oan be carricd out on the crude oil, crystallisation is usually improved
with degummed neutralised oil. If fractionation is combined with

directed interestcrification an olein with very good low temperature
stability, at least equivalent to olive oil, can be obtained but the

yield is inevitably limitec by the natural corntont of unsaturated acids.

A very high melting point siearin is also produoed. The main fractionation
processes used comprise (a) simple filtration, (b) centrifugal separation
with the aid of detergents and (c) solvent fraciionation,

(a) Simple filtration

The oil is held at & controlled temperature in large tanks fitted with
slow stirrers, Crystals form and build into aggregates several millimeires
in diameter and are filtered off,

(b) Centrifugal separation

After oontrolled crystallisation, the orystals are broken up and

intimately mixed with an aqueous solution of detergent and magnesium
sulphate. As a result the orystal surfaces are wetted by the detergent,
displaoing the liquid oil. The slurry is separated in a oentrifuge to yield
an olein fraction and a (stearin + detergent solution) fraction. The
latter is heated and separated in a seoond centrifugation.

(c) Solvent fractionation

The oil is dissolved in a controlled quantity of hexaue solvent.
“Orystallisation is effeoted at a reduced temperature and the solids
filtered off. The solvent is distilled off separately from the olein

and stearin fractions. A patented process uses isopropanol as the solvent
in which the crystallisation results in a two phase system, the olein as
the lower phase and solvent with stearin crystals suspended in it as the
upper phase. Separation is by deoantation(4).

In general palm oil olein oompetes with other liquid cils and palm oil
stearin oan be substituted for hydrogenated fats,



Polmeri sation

Polymerisation as a method for modifying oils and fats is mainly applied

to vegetable oils destined for industrial usage. The reaotion of fatty
acids and esters involves the formation of new chemical bonds between
moleoules. The bonde are formed at wnsaiurated groups in the fatty acid
chain or at a position activated by those groups and the result is an

0il or fat with an increased molecular weight. The principal practical
advantage of polymerisation ic that the viscosity d oils cun be increased
and the method is used in tho heat - bodying of unsaturated oile for use in
the paints and varnishes indusiries.

Safflower oil is of considerable value as a polymerised oil to the paintse
industry sinoe it produoces good gloss retention properties, and the
formation of wniform polymers imparts good film flexibility. Alkyd resins
are produced when polybasic acids are introduced into the moleoules of
high moleoular weight oils and safflower oil mo modified is considered

to have unequalled rapid and even drying, non-yellowing, and oolour '
retaining properties, oompsred with dehydrated castor oil whioh is also
widely used in alkyd resins.

Substitutability of Individual Oils

The following sections outline the characteristics of individual oils
and review the type of processing needea to make each oil sulteble, if
possidble, for specific end uses, Table 3.2 provides a summary of the
main form of utilisation and the processes assooiated with each for the
individual oils. - ‘

Iala 011

Palm 0il is oomposed of approximately '5o$ saturated fatty acids, primerily
palmitic acid, and 50% unsaturated fatty acids, mainly oleio and

linoleic acide. It is vory different, therefore, from other oommercial
vegetable oils suoh as sunflower seed, safflower, and soyabean oils, which
are oomposed principally of unsaturated fatty acids, and frompalm kernel and



ooconut oils which oontain predominantly short-chain saturated fatty

acids., In addition, palm oil is & highly colourcd oil due to the presence
of fat soluble carotenoids, mainly alpha and beta cerotenes.

The major end use of palm oil in the main importing couniries is in

the manufacture of margarine, compound cocking fats and shortonings.

For use in these products, palm oil competes with partially hydrogenated
soyahean, coitonseed, and marine oils and it is very much a question of |
relative prices as to which is used., Palm oil has no specific end

usos and although it can and is used as a substitute oil, it is also
vulnerable to being substituted by other vegetable oils. On the basis
of present knowledge, it is highly likely that, with assured supplies of
palm oil of good quality, it will be used as a substitute oil in
increasing quantity. When utilised for the manufaciure of margarine

and some biscuit fats, palm oil can be used in the form of bleached
deodourised oil without previous hydrogenation. For use in compound
oooking fats and shorteninge palm oil is generally hydrogenated or
partially hydrogenated depending on the melting point and plastioity
required for the end produot.

The technique of fractional crystallisation appliod to palm oil has

widened the range of end uses for the oil. The liquid fraction ocan be
used as palm olein oooking oil and would thue beocome a substitute for
groundnut, maize, scyabean and sunflower oils, which are more often uged
as domestic oooking oils. The solid or stearin fraction can be used

for the manufacture of margarine and shortening without hydrogenation.
Stearin prepared from fully hydrogenated palm oil has been used extensively
as a substitute for oottonseed 0il{10) stearin in shortenings and

frying fats in the United States.

Vanaspati, a ghee fat substitute, is manufactured in several countries
fron fractionated palm oil and it has been suggested(!!) that a blend
oonsisting of about one third palm olein, one third groundnut oil

and the remainder natural palm oil, is suitebie for this product. The
palm olein in the blend would substitute for cottonseed oil.

Palm oil can be substituted also for tallow wh:logx is used primerily
in the soap and animal feed industries, but generally tallow is lower



yriced and therefore has the compet itive advantage in these markets. Low
grade palm oil, that is with a free Tatty acid content in excess of 5%,
is used in low quality soap and oandles, while palm oil with even higher

free faity acid content can be used in tin plating. In addition palm oil
oculd be used for the manufactwre of bio—degraidable detergents for whioh
lauric oils are preferred -at presont,

Coconut and Palm Kernel 0Oils

The similarity betiween the fatty acid composition of coconut oil and
palm kernel oil enables these oils to be considered together from the
point of view of substitutability. They are composed mainly of the
glyoerides of short--chain fatty acids, between 6 and 14 carbon atoms in
the ohain, and which are fully saturated. Laurio acid, containing 12
oarbon atoms, is present to the extent of 45-48%, and these oils are
generally rcferred to as laurio oils.

The laurio oils are used extensively in the manufacture of margarine and
oompound oocking fat and shortenings. They have been displaced in table
margarine to some extent by the introduction of polyunsaturated fatty acids,
but when the laurio oils are oompetitively priced they are used as a
substitute for other vegetable oils in the production of cooking margarines.
In recent years there has been a decrease in many developed countries in
the use of compound cooking fats for frying and baking, preference being
given to other forms of vegetable oils and consequently & major outlet

for lawric oils has declined. HOwever, lauric oils are being increasingly
used as a substitute for butter fat and natural liquid cream in imitation
dairy produots. ‘

Laurio oils have been used in a range of imitation dairy products inoluding
filled milk, cream fillings and coffee whiteners., Filled milk is natural
milk from which most of the butterfat has been extracted and replaced by
vegeiable oil, usually coconut oil because it provides the preferred flavour.
The keeping property of the filled milk is better than natural milk, while
being similar in taste. Similarly, dried coffee whiteners made from

laurio oils have a longer shelf life than the corresponding dried product
made from natural milk and this is due to the fact .that laurio oils are



less prone to oxidation than natural mi 1k fat. Hydrogenated lauric

oils are used in the preparation of biscuit creams in proference to
other vegetable oils because their melting point gives the deuired effect
of the cream melting in the mouth.

The major non-food use for lauric oils is in the soaps and detergent
industries. Soap manufacturers, particularly of high quality toilet .
soaps, prefer to use lauric cile becausc they produce, when blended with
other fats, soaps with good lathering properties. When the price of
lauric oils are relatively low the soap manufacturers tend tc increase
the amount of these oils at the expense of other oils and tallow.

The laurio oils have many industrial uses based on the high percontage

of lauric acid they oontain and are therefore unlikely to be substituted
in these uses by cther vegetable oils, although in the United States,

for some end uses, synthetically produced lauryl alcohol from petroleum
sources is used. Specific products such as sodium lawryl sulphate and
sodiuwn lauryl sarcosinate used in the oosmetics industry, and diethanclamine
condensates of coconut oil acids, or lauric acid diethanolamine oondensatcs
are used in appreciable quantities as foam boosters by detergent
manufacturers, and are unlikely to be substituted for by other vegetable
oils containing enly a small precentage of lauric aoid., Other laurio

oil derivatives include di- and polyethylene mono~ and dilaurate, whioh
are used as emulsifiers in the food industry by the bakery trade, and

in the manufacture of specialised detergents, The potassium and sodium
salts of mixed coconut fatty acids, whioh comprise the major constituent
of liquid hand-washing soape, and & mixture of orude ooconut cil and
ooconut oil sulphate is prefered as a loather lubricant after tanning

and dyeing paloc ooloured leather as it does not discolour the final
produot,

Sceundnyt 051

Groundnut oil oontains between 40-6T% oleio acid, and 13-35% linoleio

scid, but only trace amounte of linolenio acid, so although it is

& very unsaturated cil, it remains oomparatively resistent to oxidative
rancidity, Refined groundnut oil is mostly uued__by various food industries,

while poor quality and arude oil may be used for the manufacture of soaps
and detergents,




Groundnut oil is an excellent deep frying and pan frying cil, with

a smoke point of 226,5°C, which may be clarificd and re-used many

times for frying foods of a different flavour, It has been reported(12)
that for this use it is superior to cottonseed, maize, and soyabean
oils., The oil is also used in the manufacture of shortenings, when it
is hydrogenatcd and blended with other vegetable oils.

Oroundnut oil is alsc preferred for making salad drescinga(13) to
be stored below -12°C, since groundnut oil solidifies in an amorphous
form that does not break the emulsifying layer on freezing.

The most specific food product mede from groundmis is peanut butter
and although at present it is of major importance only in the United
Btates, there is some desire to manufacture this product in groundnut
poduoing developing countries: Peanut butter has & high nutritional
value due to its high protein and fat content. It is generallﬁr used
as a spread on bread, bisouits, and crackers and would mosi likely be
s substitute for butter and margarine.

The major non-food uses for groundnut cil are in the manufacture of
cosmetios, soaps and detergents. Poor quality groundnut cil may dbe
used by the soaps and detergent industries, whioh is the general end
use of most low-grade vegetable oils. The cosmetios indusiry uses
growndnut oil tc form the base of many face creams, shaving creams and
hair lotions. It is speoifio for some of these produots sinoe the oil
is believed tc have an energising effect on the skin when applied by
magsaging, and it is extensively used in this respect on polio
patients,

Prom the point of view of substitutability, the use of groundnut oil in
both food and non=food uses is more likely tc be affected by economic than
technioal oonsiderations, sinoe the cil has very few specific end—uses which
oannot be substituted for by other vegetable oils.



Cottonscaed oil

Cottonseed is a valuable by-product of the ootton fibre industry. The

oil contains a high proportion of unsaturated fatty acids; oleic acid,
18—30% and linoleic acid 40—55%, with the remainder being saturated aoids,
predominantly palmitic acid 20-25% and stearic acid 2=7%.

Crude oottonseed oil is a very dark coloured oil with a pronounced
odour and flavour, but after rofining to remove gossypol and related
pigments along with free fatty acid, and chilling for removal of its
higher-melting glycerides, a light yellow coloured oil is produced
whioh oan be used as a salad oil.

Fully refined and deodourised cottonseed oil is virtually all used for
the manufaoture of salad and cooking oil, and, when hydrogenated, for
the production of margarine and shortening. Teohnically the oil has no
gpeoific natural oharacteristics which make its use desirable for
partioular end use produots, and the use of cottonseed oil by food
industries is therefore largely deoided by availability, quality, and
price. In the United States, where considerable quantities of cottonseed
oil are always available, research and development work on new and
improved products based on the oil has been proposed. Some suggested
produots are: edible coating materials prepared by combining the fatty
acids with starch, cellulose and other polyhydric compounds of high
moleoular weight: edible high viscosity oils and hard waxes prepared

by inoorporating the fatty acids with polyols of intermediate moleoular
weight, and food grade emulsifiers made by combining fatty acids with
suorose, other saccharides and glycosides. However, from the teohnical
point of view other vegetable oils could also be used for these end

use produots, and the use of cottonseed oil would probably depend upon
eoonomic oonsiderations.

Poor quality cottonseed oil and the soap stock obtained from the
refining prooess can be used for soapmaking. Research work carried
out in the United States has shown that some of the amides of modified
oottonseed fatty acids are excellent low temperature plasticisers for




polyvinyl chloride rcsins and other plastic materials, These amides
can be substitubted for plasticizers such as di-Z-ethylhexyl phthalate,
an ester of phthalic acid, which has caused sore concern with regard
to environmental contamination. Current rescarch on cottonseed oil
fatty acids is also being carried out to formulate substitute extreme
pressure and anti-wear additives, which were formerly based on sperm

whale o0il, and which can no longer be imported into the United States.

Sceame oil

The major fatty acids of sesame oil are oleio and lincleic acids, 35~49%
and 37-48% respectively. However it is not the fatty acid characteristics
which impart special properties to the oil, but the unsaponifiable

matter containing sesamin, sesamolin and sesamcl, Sesamol is a phenolic
oompound formed by the hydrolysis of sesamolin and sesamin and its
presence in sesame oil helps to make the oil highly resistant to
oxidation. Only small quantities of froe sesamol are found in the crude
oil, but it is liberated from the other oompounds when the oil is
bleached withl acid activated bleaching earths, by dilute mineral acids
and also during hydrogenation.

Refined sesame oil is an exceptionally good edible oil, and is used
direotly as a bland salad oil and for cooking purposes. It compares
very favourably in these uses with olive oil and this often leads tc
sesame o0il being used as an adulterant of olive oil, rather than straight
forward substitution. Due to its relative high price, sesame oil is alec
frequently adulterated with oheaper vegotable oils, usually groundnut

or oottonseed. Sesame 0il can be used in the manufaoture of margarine
and shortening but for these products it is not very competitive with
the cheaper vegetable oils such as soyabean, cottonseed amd groundnut.

At one time the unsaponifiable fraction of sesame o0il oontaining sesamin and
sesamolin was extracted and widely used as synergists for pyrethrin
insecticides. This end use largely disappeared with the introduction of
the more effective synergists, such as pipronyl butoxide.

Beosuse of its high stability oompared with other vegeiable oils, sesame
oil has some specific end uses in the pharmaceutical industry which




employs the oil as a vehicle for medicaments which are roquired to be
administered subcuiancously or intramuscularly. It may also be used in
the preparation of liniments, plasters, oinimentie and special soaps.
Small quantities of sesame oil have been used in the perfumery industry
as a fixative, but cheap synthetic produots have tended to rcplace this
use. :

The relatively high price and uncertainty of supply of sesame oil
restricts its use to food, rather than non~food uses, and even in the
edible o0il market its use is principally oonfined to subsiituting for
olive oil, as an adulterant for olive oil, or top quality salad and
cooking oils.




Safflowor oil is unusual in having a very high percentage of unsaturated
fatty acids, but virtually no linolenic acid. It has the highest linoleic
acid content (76=79%) of any commercial vegetable oil and this characteristic
has been exploited for both food and non—food uses. The crude oil is golden
yellow in colour due to the prescence of beta=~carotene, but this is removed

during normal refining and bleaching processes.

The high linoleic acid content has made safflower oil popular on the edible
oil market owing to the demand for oils containing high proportions of poly=
unsaturated acids. These acids tend to reduce a high serum cholesterol level
in the blood. As a result, specialised food producis containing safflower
oil and other very unsaturated vegetable oils have been produced, particularly
in North America, for persons suffering from Hypercholestcrolemia. Products
puoch as imitation dried eggs, filled milk, salad dressing, margarine, and
jmitation crecam are also made using safflower oil and the oil is very suitable
for use as a cooking oil. For use in compounded products such as margarine,
all=purpose shortening, and emuleified cake and bread shortening, safflower
oil is equal or superior to other vegetable oils in ensuring that these
produots remain plastic over a wide temperature range.

. ' s
Idustrially, sarflower oil is used in the manufacture of alkyd resins and
protective coatings. For the production of alkyd resins the oil is valued
for its unequalled rapid and even drying, non—yellowing and colour retaining
properties. Dehydrated castor has been widely used for the manufacture of
alkyd resins, but safflower oil is prefered since it produces resins of
superior quality. In particular, safflower 0il based alkyd resine do not
develop synaresis, or "after tack" some days subsequent to application or
exhibit wrinkle or "gas check" in a foul atmosphere. However, the substitution
of safflower oil for dehydrated castor oil in these uses would probably depend
on the availability of each oil and their relative prioes.

Protective coatings prepared with safflower 0oil have good gloss and gloss—
retention properties, exhibit little wrinkling, and have good climatio
resistance, combined with good f£ilm flexibility. BExterior housepaints based
on safflower oil remain cssentially white, oompared to oolour changes in
linseed oil paintc, whioh show a marked inorease in yellowing when in shadow.




Varnishes preparcd with modified safflower 0il have been found to be superior
to those formulated with linsecod oil. Substitution of linsecd oil by
safflower oil in paints and varnishes is tcchnically desirable, but manufac—
turers of these products would probably not change their formulations based

on either oil unless there was a substantial price difforence between the oils,

Sunf'lower oil

The fatty acid composition of sunflower oil makes it very suitable for edible
purposes., It is relaiively low in saturated fatty acids with 3.5 = 6.5% of
palmitic acid, and 8.7 = 14.2%stearic acid, but has a high percentage of
linoleic acid, 44=75%, and a varying amount of oleic ncid between 14-43%.

The oleio and linoleic aoid composition’vary widely and inversely, with each
other, and generally oil extracted from sced grbwn in cooler climates

oontains highor levels of linoleic acid and a higher ratio of poly-unsaturated
4o saturated fatty acids.

The demand for vegetable oils containing high proportions of polyunsaturated
acids has also popularized the use of sunflower oil as a cooking and salad
oil., Sunflower oil has a high smoke point (232°C) whioh mekes it particularly
well suited for frying chips, doughnuts, nuts, meat products and other foods,
The oil is also used in the manufacture of margarine and compound cooking fat.
With a fatty acid composition similar to safflower oil but with a lower and
more variable ratio of linoleic to oleic acid sunflower oil can be used as a
substitute for safflower oil in edible products, and has the competitive
advantage of being more readily available on the world market.

The major non=~food use of sunflower oil is in the manufacture of paints and
varnishes. For the latter purpose oil originating from seeds grown in cooler
olimates with its higher proportion of linoleic acid is preferred. BEssentially
it imparts the same properties to these products as safflowor oil. Sunflower
oil can therefore be substituted for safflower oil, and linseed oil in paint
and varnish end-uses, and since ts availability in the world market is
oomparatively well assured, which is reflected in the price of sunflower oil
compared with the other two oils, it is a highly competitive oil for these
end-uses,
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The essential characleristic of rapeseed oil is the presence of erucic acid
in amounts varying between 35=53%. The oil also contains the more commonly
occurring unsaturated fatty acids, oleic (6-55%), linoleic (11=31%), and
1inolenic acid (5=16%), but with only small amounts of saturated palmitic
acid (2=7%). The wide variation in the fatty acid composition of rapeseed
0il is due to the introduction in rccent years of cultivers of rapeseed
which have produced oils with low erucic acid content and an increased
ocntent of oleic and linoleic acids. A cultivar of Braspica napus, winter
type, is characterised by large amounts of erucic acid, typically 4B=53%,
The variation of B. napus summer type is much larger, from 10% to around
45% in Canadian and Buropean cultivars. The summer annuals of B.kampestris,
inoluding the types growm in India and Pakistan, have an crucic acid content
ranging from 30~55% and an oleic acid content of from 10=-27%. In Caneda,
wgero" erucic acid rapeseed oil has already been produced and is known as
®Canbra" oil. It seems very likuly that in the future oils of rape and
turnip rape from many countries will no longer have the characteristic
erucic acid present in substantial amounts.

Although refined rapeseed oil is odourless and has a bland flavour the
presenoce of 5=16% of linolenic acid in the glycerjides renders the oil

. more surceptible to auto-oxidation than oils such as groundnut, making

jt similar to soyabean oil in its tendency to develep off=flavours.

In addition, when the oil has been fod to animals under experimental
conditions in quantities of 10=20% or more of the dietary fat, it has
produced growth retardation, in certain cases pathological abnormalities,
and in most animals it has been found to reduce food consumption.

These reactions could be due to the eruoic acid content, but another factor
whioh could be responsible is the balanoe between saturated and monoencic
fatty acids in the oil.

In Asia the major proportion of rapeseed 0il is used for cooking purposes.
Tn Burope and Canada the oil is mainly used for margarine. Beoause of the
dietary factors discussed above, rapeseed oil is not altogether satisfac—
tory for the production of galad oil, and its use in food dressings such
as mayonnaise may give rise to breakuge of the emulsion under refrigera.tioh
owing to the crystallisation of the oil. -
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Rapeseed oil is used in compound lubricants; as a cutting oil blended
with mineral oil; as an additive in quenching oil and as a core oil

for making castings. Probably the principal industrial outlet for the
oil in many developed countrics is the manufaclure of factice. Rapesead
oil oan be reacted with sulphur to prepare a rubber substitute or
additive, known as factice, which is used not only as a rubber extender,
but also to modify thc propertius of drying oil products, such as
varnishes and linoleun,

Rapesood 0il is used as an industrial raw matcrial for the preparation

of ohemicals employed in the texiile industry for scouring, washing,

and dyeing processes. The sodium salt of erucic acid is used in hot
water detergents and in water-repelling agents. Certain long chain

fatty amides of erucic acid either alone or in mixed rapcseed oil fatty
acids have proved to be good plastioizers for vinyls chloride resins and
osonolysis of eruoioc acid yields pelargonic and brassylic acids, products
which oould have considerable industrial potential. In Canada brassylic
acid esters are used in the manufacture of nylon. The oil is used in the
fat liquoring or tanning prooess of leather and in the productior. of
specialised inks, and varnishes.

The reapid growth of rapeseed oil utiliszation in Cpnada, where it is now
second in imporianoe to soyabean oil, oombined with the expansion of
production within the Buropean Economio Community, must inevitably increase
$he oompetitiveness of the oil in the world vegetable oil market. Recent
technical improvements have considerably broadened the utilisation base of
repeseed oil and hydrogenated oil is certainly oompetitive with other
hydrogenated vegetable oils in their use for food products such as
margarine, compound cooking fat and shortenings.

Soyabean oil

Boyabean oil is the major vegetable 0il traded in the world market and
there is no indication that this situation will ohange in the foreseeable
future. Soyabeans are grown principally for their protein oontent.

Refined soyabean oil consists principally of the tryglyoerides of oleic ]
(23=34%), linoleic (52=60%), and linolenio acid (2-3%), together with the
saturated acids palmitic (7-14%) and stearic acid (2=6%). In the refining
prooedure the phospholipid fraction may be precipitated by the action of
moisture, and centrifuged out of the oil. This constitutes the degumming
prooess, and forms part of the process for the manufacture of commercial
leoithin,




o P R

Te majority of soyabean oil is used in {he manufacture of margarine

and shortenings, and for these purposes it is generally hydrogenated.
Considerable quantities of the oil are used unhydrogenated as a

salad 0il and cooking oil, and it is also blended with olive oil fer these
purposes. Soyabean oil has a tendency to devolop an off-flavour or odour
when stored in contact with air, or when heated to a high temperature such
as its use for deep fat frying. This property is refercd to as "reversion",
and is due mainly to the presenoe of linolenic acid in the oil, but it can
be overcome by partially hydrogenating soyabean oil, when the linolenic
acid content is reduced to 1% or less, and the linoleic acid oontent %o
about 10%.

V In the United States it is estimatod that only about 10% of the total

domestic production of the oil is used for industrial purposes, but it is
sxpected that the non-food uses of the 0il will increase. Soyabean oil

is used in the paints, varnishes, linoleum, and printing ink industries,
and fatty acids from soyabean foois and pbor quality oil are being used for
the manufacture of soap.

L




SUMHARY

With the aid of modern technology nearly all vegetable oils arc substi-
tutable to varying degrees both between each other and with other
animal, marine o3 ls, and synthetic products. The manufacturer of. food
and nor~food materiuls based on vegetable oils has widc choice when
deciding on a suitable substitute oil for his particular end use product.
Generally, he will select the cheapest and most readily available oil,
depending on the nature of his end product.

The degree of sub:stitution between vegetable oils is a function of both
econonio and technioal considerations. The important relationship
between price and supply is demonstrated by the fact that the most
competitive 0ils, namely palm 0il and soyabean o0il, have increased their
share of total world vegetable oil production from 35% in 1965 to 44% in
1975, a figure which is projected to increase even further.

Within the o:llseed..eoonow the change in prioce differentials over the

last 10 years has been oonsiderable. In 1965 the price differential
between the oheapest and most expensive cf the vegetable oile was of the
order of ,ﬂ60 per ton, but by 1973 this had risen to ﬂ150 per ton and in
1974 had reached an unprecedented ﬂSSO per ton. Differentials of this
order of magnitude for what are essentially similar commodities cannot

be maintained without major ohanges taking place in the pattern of utilise=
ation., It is inevitable that prooessors should seek to take advantage of
the oheaper 0il by extending its uses. The development of blended food
products suoh as salad oils, margarine, compound cooking fat and shortenings,
has increased the competitiveness and substitutability of a large number of
vegetable oils. In the oase of salad oils, virtually all the liquid edible
oils oan be substituted one for another while for use in margarine and
compound cooking fat it is possible to substitute most vegetable oils whioh
have been hydrogenated, and some in the natural and unhydrogenated oondition.

In addition competition from synthetio materials must not be overlooked.

8o far this has mainly affected the non=food produots utilising lauric

oils, partioularly detergents. The main reason for the introduotion of
synthetic fatty acids and alcohols into end=use products using lauric oils
was that for many years the laurio oils were relatively highly prioed, and,
although they arc presently cheaper than most vegetable oils in the world
market, substitution in the inedible scctor tends to be far more irrevocable
than in the food sector. PFurthermore, synthetic substitutes are now available



and are well placed to take advantage of any instability or inadequaocy
of supply shown by the natural oils,
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Modifications needcil to OLLy

SO B

for theie major cn:

Refined Natural Oil Modified )
Processing to
0Ll Prepare Basic T-itation
0il Cooking 0il Salad 0Oil Margarine Shortening Dairy
Products
Palm Removal of FFAsJ Fractionation | Fractionated Basic oil or Partially or Tsterification
Bleached, oil blended | partially or fully hydrogenzte | and intor=
Daodorised with other fully hydrogensse}] or fractionation egterification
vegetable ted or
oils fractionation
Palm As above Basio oil NA Basio oil Basio oil Ragic oil or
Keorncl (Tropics) or fully partially or
hydrogenated fully
hydrogonated
Coconut As above Bagio oil NA Bacio oil Basio oil Baale oil
(Tropios) or fully partially
hydrogenated or fully
hydrogenated
Cottonseod | As above Basio oil Basio oil | Seleotive Pully N
hydrogenation hydrogenated
Sesame As above Basio oil Basio oil Partially or Fully NA
Seed fully hydrogenated
hydrogenzted
Soya As above Bagio oil Basio oil Partially or Fully NA
bean or blended or blended | fully hydrogenated
with other with other | hydrogensted
oils oils
b~ - e
Sunf{lover As above Basio oil Basio oil Partially or Fully NA
Seed fully hydrogeneted
hydrogen:ted
= .
Safflower As above Basio oil Basio oil Basic oil Partially or NA
b Seed fully
hydrogenated
Raposceed As above Basio oil Not widely | Hydrogen:zted Rydrogenated NA
mainly used used
in Asia
I I

¥A = not appropriate to that oil.
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« for their major ejréd wsen

) Modified 0il
2 .
Imitation Soap Protective
no Shortening Dairy and Coatings and Emulsifiers Lubrioants
_ Products Detergents Varnishes
r Partially or Esterification Distilled Esterifioation| Distilled
n fully hydrogenated | and interw fatiy aoids - and inter fatty aoids
¢nue=] or fractionation '| esterification esterifioation
oY "‘
Basio oil ( Basio oil or Blerded with Polymerisation | Esterifioation| Lauric oil
or fully 1 partially or other oils for to form and inter- derivatives
hydrogerated fully 803p alkyd resins esterification
hydrogenated reacted with
acic¢ diethano=
lamine
conicnsates
“r
Basio oil Baaio oil Blerded with Polymerisation | Esterification]| Lauuric oil
or fully partially other oils to form and intorw derivatives
hydrogenated or fully as wbove alkyd resins esterification
hydrogenated
Fully NA Soap NA NA NA
Lion hydrogenated stock
or Fully NA NA NA NA NA
hydrogenated j
ed z
!
T Fully (| WA Fatiy acids Polymerisation| NA NA
hydrogenated ! fror: "foota®
i2d ’ ;
+
or Fully ; NA NA Polymerisation| NA NA
hydrogenated E to form
sed 1 alkyd resins
Partially or 1 M NA Polymerisation| NA NA
fully i to form
{ hydrogenated ¢ alkyd resins
od Hydrogenated NA Sodium Reacted NA Barioc oil
salt of with sulphur blendecd with
erucic acid ' mineral oil
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