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References to dollars ($) are to United States dollars, unless otherwise
stated,

Annual rates of growth or change refer to anmual compound rates, unless
otherwise stated.

A slash between dates (e.g., 1970/71) indicates a crop year, financial
year or academic year.

Use of a hyphen between dates (e.g., 1960-1965) indicates the full period
.involved, including the beginning and end years,

A full stop (.) is used to indicate decimals.

A comma (,) is used to distinguish thousands and millions.
References to "tons" are to metric tons, unless otherwise specified.
The following forms have been used in tables:

Three dots (...) indicate that data are not available or are not
separately reported

A dash (-) indicates that the amount is nil op negligible
Totals may not add Precisely because of rounding.,

The designations employed and the presentation of the material in this
document do not imply the expression of any opinion whatsoever on the part of
the Secreturiat of the United Nations concerning the legal status of any country,
territory, city or area or of its authorities, or concerning the delimitation
of its frontiers or boundaries.
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RESUME

1. Since a comprehensive summary of the Lraft Study has heen prepared as a
separate document (UNIDo/chs,47) the present resume provides only a brief

outline of the Study, explaining the chapter development and presenting the
major conclusions.

2. The oilseed and oilseed products industry presents a complex subject for
analysis. There are many different types of oilseed, each having its own
characteristic properties and each appearing in a variety of similar, but not
always identical, end uses. The main oilseeds are also grown in a large number
of countries, and oilseeds are a crop of major significance in many developing
countries. Consequently, the Draft Study confines itself to the major edible
CD.'I.].Slef.‘]: goyabean, cocomut, cotton=-seed, oil palm products, groundnuts, sun-~
flewer, rajcseed, sesame sced, and safflowe sced,

3. The outline of the Draft Study is as follows. In chapters I and II the
main patterns of production, trade and prices of oilseeds anéd oilseed products
are examined. At the time of preparing the Draft Study the most recent complete
set of statistical data referred to 1975 and therefore the period 1965-1975 forms
the basis of this part of the analysis. The main features to emerge from this
section are the overwhelming dominance of soyabean and soyabean products in
international markets, and the high cCegree of geographical concentration that
exiets in oilseed production generally, despite the widespread cultivation of
oilseed crops. Thus, two countries, Bruzil and the United States have to an
increasing extent dominuted world soyabean production, while some sixteen
developing countries account for around 70 per cent of all developing country
production of oilseeds.

4. The data used in the first two chapters, however, represent the outcome
of a series of decisions taken by producers and consumers in the context of
particular market conditions and these are consequently explored in greater
detail in chapters III ard V. 1In chapter III a distinction is made between
subsistence and commercial utilization of oilseeds, as this has implications
for the growth of demani and for utilization of the oilseed products. The
remainder of the chapter outlines the different patterns of usage of vegetable
0oils and oilmeals in the developed and the developing countries, and concludes
with a brief discussion of the main determinants of demand for oilseed products,
including, in the case of the vegetable oils, the particular significance of
smbstitution between oils in different end-uses.

S, Chapter IV explains what lies behind the supply of oilseeds and oilseed

products and beging with an account of the characteristic differences letween
village-level  processing methods and factory-level methods. This sectior also
describes the rolntive incidence of each type of method in a selection of developing
countries, and goes on 1o discuss the presence of industries which utilize

vegetable oilu, such as the margarine, vanaspati, and the soap-making : ductries,

in developing countries.

B One particularly important aspect of the industrial processing of oilseeds
is the utilization of capacity, and this is given some attention 1in thic chaoter
as it serves to highlight a number of problems associated with industrial
development ir: developing countries. The chapter concludes in similar faghion
to the previous one with a review of the main influences on the supply of
oilseeds and oilseed products. 1In this case, however, emphasis :s on the
different incentive schemes that are needed for the expancion of suvsistence and
commercial sectors of production, and on the patterns of development that are

to be expected in those derivative industries which utili.e vegetable oils.




7. The first four chapters therefore describe the present situation, and
review the recent past, with reference to specific aspects of the oilseed
industry. These chapters provide a reference point for any statements about
the future of the oilseed and oilseed products industry. However, in order

to formalize the procedure to be followed in considering the future prospects
for the oilseed and oilseed products 1industry, in the context of the Lima
Declaration, it is useful to identify the most important variables which affect
the development of this industry. This ic the function of chapter V which is
therefore seen as u linking chapter between the first four chapters and those
which follow. ©Chapter V drawc on the information provided in the previous ¢
chapters and identifies in general terms the main variables which influence

the oilseed and oilseed products induastry. Any statements about the future

of the industry must take account of possible changes in these variables.

£ Ir. reviewing the present situation 1t becomes evident that a number of
decisions have oeen taken which to o larse cxtent predetermine the cupply of
certain oilseeds ir the medium term. Oimilarly, a number of frendr in

consumption and utilization car: be assumed to be fairly well predictable 1in

the medium term, and it ig evident that ar a preliminary exercise in diccussing
the future of the oilseeds and related industries it 1: usetful to attempt a
medium term forecast of the demand and supply baluncc of o1lseed products.,  The
medium tern prospcots, to 1985, are therefore explored 1w chapter VI, aiven
certain arcumptions about the most imporiunt of the maar varinbles outlined
ir the preceding chapter. The ~onclusion is resched trhat o clight excess of ‘
supply over demand is possible by 193895, uni thic provides o additionsd iter oF ’
ir.formation for the longer-liern. view whict i taker up in chapte- VII.

R The Tim=zx Declaration is priwncipally concerncd with the oltuation of the
nilueed and oilseed products industry in the developing rouritries by 2000, and
chapter VIT aittempts to provide some indicators in thi. respect. The mair
variables outlined in chapter V' are utilized as irn irnitial oturtine point but
come additional discuscion is offered in chapter VIiI or the Tikel: developuoni

0" new usez o1 oilseedc and oilseed products in the years hetween the presert ard
2207,  In general, nowever,the adoption and expausion of technigues wa prolucts
already available in the developed countries is expected to provide ine major
gource of chanye in the cilseed industry in the developin:y countries during

this perici. Tentative calculations ir this chapter agal:. indicate that over

the long term the supply of oilseeds, and of oilzeed products, witil be ample

to meet the most likely levels of global demand, Since the main growth in demand
ig expected to take place in the developing countries and sinee these countiries
also appear to have substantizl potential for increasirg their supply of oilsceds,
it is evident that potential als» existis for expanding the oil.:eed processing
and derivative industries in these couniries., Access to the markets of the
developed countries provides another potential stimulus to expansion of these
industries in developing countries.

10, In the context of the Lima Declaration it is important tc guarantee that

this potential is realized to the maximum extent possibkle. The Lima Declaration

called for the developing countries ' share of world industrial production to be 8
"increased to the maximum possible extent and as far as possible to at least

25 per cent” by 2000, htut in the case of ihe oilseed-based industries the figure

of 25 per cent has already been exceded and further expansion must therefore

be "to the maximum possible extent."

11. Throughout the earlier part of the Draft Study reference is made to a
number of problems and constraints which tend to limit the efficiency and

hence expansion prospects of the oilseed and oilseed products industries in

the developing countries, and many of these are brought together in the final
chapter, chapter VIII, which discusses constraints on the production, processing



and marketing of oilseeds and oilseed products in developing countries. Thie
chapter also contains a short section on the opportunities for further
processirg. In order to overcome the most important of the constraints and

thus enable the developing countries to increase their worli chare of the
oilseed and oilseed producis industry, a number of strategies a:d proposals

for action are nececsary, and the Draft Study concluder wi*h “evtuin cuggestioneg
in this regard.

12. In cummary, the Draft Study exumines the present si‘*natisi of the worl:
oi1lveed economy in some detail, paying pariicular attentior to the developity
countries, and goes on to consider tre prospente for the oilseed and cilsezd
products industry in these countries ty the year 2C00. The conclurio: 1is
reached that considerable potential existe for expanding the uhinre of the
developing countries in these inducvtries by that time, but that 4 number of
constraints have firg? to be overcome :f the increace is 10 be maximi zed, and
that poliriec and etrategiec to this end have to be developed and effected.

13, Particular featuras of the industry frou the point of view of the
developins countries, and wnichk m.y require :pecial attention, include the
extent of peograpnizal concertratior of exiatines oilseed production, withir.
both the developed and developings -rroups of countrics; the dominant role of
soyakean; the ygrowth rite of demwur’ irn developing countries; the ease of
access to markets in the developed +ountriesy and the increasing degree of
substitution between vemetakle oilc in different end uses. Each of these ha:
ite own implicationc for tre development of the oilseed and oilveed products
industries in particular developing sountrics, but the solutiorns to problens
raised by these and other features are bect sought through international
co-operation and uoreemert wherely berofits are dietributed asg far as possitls
to the mutual advantage of 11 interested nations.

14, Finally, it will be noted that part one >f the Draft Study contains rery
little by way of techknical references, and focuses rrincipally or. the economic
development of the oilseed and oilseed products industry. Technical aspects
are naturally takern fully into account iy the text tmt in order to keep the
Draft Study "o a ranageable size, purely technical discussion is presented ir
part two, whicnh is concerned primarily with the teclnology of oilseed-processing
methods, with cubotitutability between vegetatle oils, and with possible new
edible and non-edible uses of vegetable oils. Statistical tables which served
a8 background sources for the Draft Study are also included in part two,
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I. WORLD PRODUCTION AND TRADE IN OILSEEDS

Production of oilseeds
M

15. World production of cilseeds has increased substantially in recent years,
showing an increase over the decade 1965-1975 (the latest available 10-year
period) of some 43 per cent. The actual increase is from 123,2 million tons in
1965 to 175.9 million tone in 1975.

16. Table 1 illustrates the level of production ard the relative share of
the major oilseeds over the decade 1965-1975., !

17. In terms of volume, the order of dominance has remained remarkably constant
between 1965 and 1979, Soyabean remains the largest crop with over 38 per cent of
global production; this represents more than twice the proportion of the next

most impertant crop, namely coconuts, which accounted for 16.8 per cent of global
production in 197%., Cottonseed and groundnuts are also important crops and
jointly accounted for 24 per cent of global oilseed production in 1975%. 0i1l

palm, sunflower seed and rapeseed provided 2 further 18.7 per cent of total
production, with sesame see¢ and safflower seed accounting for the remainder.

18, Tespite the comparatively constant ranking ir. importance of individual
vilseeds over the lawut decade, there have been large production increases in
crrtain oilseeds. Tn particular, soyabean and oil palm, with ircreases of

97 per cent and 122 per cent respectively, have far exceeded the average, In
the czse of soyalean the bulk of the increased production has been from the
United 3tates. Yith respect to oil palm, the bulk of the increased production
has been from Malaysia. Of the less significant oilseeds, in terms of volume,
there have been important production increases in rapeseed and safflower seed.
Output of the former has expanded 53 per cent since 1965, predominantly in
Cunada and India, whilst that of safflower seed, the least impor*ant of these
oilseeds in terms of volume, has doubled because of increased production in
India and Mexicu,

S — ——

19.  All of the remaining oilseeds have also shown increases in production.
coconut production, until very recently, has remained fairly stable with the
mijor inorease coming from the Philippines. Cottonseed production has expanded
:lowly, but the chare of the developing countries has declined.

20 Cunflower seed production rose by 21 per cent with the bulk of this

increase (uver %0 per cent) coming from the centrally planned economies. Sesame
seed production i:creased by 18 per cent, the bulk of production, over 80 per cent,
remaining in the developing countri €8, and sroundnut production, which is alse

1 predominantly dev:loping-country Oilseed, has also undergone a small increase
despite production cetbacks in recent vears. The following part of the Draft
Study considers i1 detail the production trends for individual seeds, commenting
upon geographical distribution and +the major producers,

Soxabea.ns

21, Soyateans have dominated the world's oilseed economy throughout most of

the period under review, usually providing arocund 30 per cent of total production
of the oilseeds mentioned. Total produr ion has increased from 36.5 million tons
in 1965 to $8.4 million tons in 1975. This growth of covabean production has
been largely instrumental in the expansion of the world' ilseed economy

during this period.




Table 1. Produotion of u;or oileeeds
(million tons

1965 1970 1975

percen- percent- percent-

tage 51965) tage (1965) iage 51965)
Type of of base of base of base
oilseed  Quantity total year) Quantity total year) Quantity total year)
Soyabeans 36.5 29.6 100 46.5 2.7 127 68.4 38.9 187
Coconuts 26.4 21.5 100 26.3 18.6 99 29.6 16.8 112
Cottonseed 22,1 17.9 100 22.2 15.6 100 23.0 13.1 104
Groundnute  16.0 13.0 100 18.4 12.9 11% 19.1 10,9 119
(in shell)
Sunflower 709 604 100 909 6-9 125 906 5.5 121
seed
(FFE)
R‘".Q‘d 5.3 403 100 607 4.7 126 801 406 153
Sesame seed 1.7 1.4 100 2.2 1.5 19 2.0 1.1 118
Safflower 0.5 0.4 100 0.7 0.5 140 1.0 0.6 200
seed
TOTAL 123,2 100.0 100 142.1 100.0 115 175.9 100,00 143

Source: FAO,
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22. To the extent that it is dominated by the United States, world soyabean
production remains a predominantly developed country oilseed. The United States
productior has been as high as 66 per cent of world production but in 1975
declined to around 60 per cent.

23, Brazil and China account for the vast proportion of the reamining production.
There appears to be some divergence of opinion as to the size of China's

soyabear crop but the majority view favours a total production of between 11

and 12 million tons. Brazilian production has expanded rapidly: in 1965 Brazil
produced little more than 1 per cent of world production but by 137" thic figure
had risen to almost 15 per cent and is predicted to ircrease further.

24 . The remaining principal producers are of comparatively little significance
in global terms. Countries where soyabean production has expanded to a marked

decree, but still remain relatively insignificant, include Colombia and Mexico;

both countries are continuing to encourage soyabean growing. Indonesia remains

a significant minor producer but production in Japan appears to be fulling away

from the levels achieved in earlier years.

25, Soyahean production is ther=efore becoming increasingly dominated by the
American continent and this situation seems likelv to continue. Developing
countries are sharing in the increased production, particularly Brazil, Colombila
and Mexico, but it seems probable that for the majority of developing countries
soyabear is not a particularly appropriate oilseed upor which to base any major
expansion of their oilseed economies, given the range of agronomic ana economic
constraints involved. However, they could be significant in specific regions
at comparatively modest levels of production.

Coconuts

26, In terms of the volume of raw material produced the coconut ic second
only to soyabean in world oilseed production. It differs from soyabean and
all other major sources of vegetable o0il, except oil palm, in that it is almost
entirely produced in developing countries., Total world productiorn during

the last decade has generally remained stable in the range of 25-27 million
tons but has recently increased sharply and seems likely to increase further
over the next few years following extensive replanting with hybrid varieties.

27. In terms of the volume of production, Asia is predominant, producing
approximately 80 per cent of world output. Within the Asian continent, over
one third of regional production is produced in the Philippines, which has
consolidated its position as the world's principal coconut producer and where
production is expected to increase substantially over the next few years.

28, Three other countries, namely India, Indonesia and Sri Lanka, contribute
most of the remaining Asian production. Indian production expanded steadily
until the early 1970s, but has since remained on a plateau around 4.5 million
tons. Indonesian production has until recently grown rather slowly, but the
1975 figure of 6.5 million tons represents a sharp increase.

2. In Sri Lanka, coconut production declined continuously between 1965 and
1974, but appears to have made some recovery in 1975.

30, Outside Asia and the Far East, coconut production is of comparatively
minor importance. On the American continent Brazil and Mexico are the main
producers but their respective 1975 outputs of 235,000 and 960,000 tons are
minor in a global context. Similarly, no African country produces more than
half a million tons annually.




Cottonseed

31. Cottonseed production grew from 22 million tons in 1965 to 22.9 million
tons in 1975. Four countries, namely China, India, the Soviet Union, and the
United States, contribute over 60 per cent of total world output. China and
India have maintained their shares of world production but since 1965 the
Soviet Union and the United States have virtually exchanged positions in the
1li. t of principal producers. In 1965 the United States was the world's leading
producer but since then its cottonseed output was declined by over 50 per cent.
Conversely, the Soviet Union's output has increased by almost 40 per cent.

32. Taking the developing countries, the region with the largest production
of cottonseed is Asia, producing 3.54 million tons in 1975, followed by Latin
America with 2.69 million tons and the Middle East and Africa with 2.62 millicn
tons and 0.90 million tons respectively.

33, In Asia, production is dominated by India and Pakistan with output in the
former tending to fluctuate around 2 million tons while in the latter it has
gradually increased from 830,000 tons in 1965 to 1.3 million tons in 1974, falling
to 1 million tons in 1975. The only other developing country to exceed 1

million tons of production in 1975 was Brazil; an increase from 860,000 tons in
1965, Other major Latin American producers are Argentina, Colombia, Mexico and
Peru.

4. In the Middle East the traditional producers are Egypt and the Sudan;

these countries remain dominant, though production in the former has declined
slightly and may have reached a plateau. In the Sudan, production has fluctuated
markedly over the last decade but around a predominantly increasing trend. Other
major producers in the region are Iran, Syria and Turkey. The overall impression
of world cottonseed production is that of a widely dispersed crop with a number
of significant producers in virtually every continent.

Groundnuts

35. Groundnuts are grown by a large number of countries including developed,
developing and centrally planned economies; over 30 produce significant commercial
quantities. World output since 1965 has been relatively stable, ranging from

16 million to 19 million tons. Adverse weather conditions in many African
producing countries since 1971 contributed to a decline from which world output
has still not fully recovered.

34, In 1965 the developing countries accounted for slightly over 75 per cent
of world production while the developed and the centrally planned countries
produced approximately 9 per cent and 16 per cent respectively. In 197%, +*hese
shares remained virtually unchanged.

37. Among the developing countries India is the largest producer and
consistently maintains her position as the world's largest groundaut producer.
Indian production increased from 4.3 million tons in 1965 to 6.6 million

tong in 1975 and the country's share of world production increased from 26.%

in 1965 to 34.5 per cent in 1975. 1India, on average, still produces at least
double the quantity of groundnuis from any other source. China is wenerally
regarded as the second most important groundnut producer, with about 1% per
cent of world output. Chinese production is thought to have increased steadily
but slowly over the decade, allowing her to maintain an almost constant
proportion of total world output.



-12-

38. The most noteworthy change in groundnut producing countries since 1965

has been the decline of the West African countries. Since 1971 Viger, Nigeria
and Senegal, the major producers, have suffered from varying degrees of drought
conditions. Their aggregrate production has declined from around 3.3 million
tons in 1965 to 1.7 million tons in 1975 thereby reducing their share of world
production from 21 to 9 per cent. Senegal's product:on appears to have recovered
well in 1975 but Niger and Nigeria continued to suffer a marked fall in output.

39. If groundriuts are to regain the global position they held in 1965, the
vacuum left by the West African fall in production, particularly that of Nigeria,
needs to be filled. The signs are that the United States may partially fill the
need, but the main impression of groundnut production remains one of a widely
dispersed crop with a large number of significant producers.

sunflower seed

40, Sunflower seed is produced in significant commercial quantities in at
least twenty countries dispersed among the developed, developing and centrally
planned economies. Production has fluctuated in recent yeurs but there has been
a general tendency for it to increase. Between 1965 and 1)73, the peak year,
production increased from around 8 million to about 12 million tors. From 1974,
however, production fell and a decline to 9.£ million tons was experienced in
1975.

41.  1n 1965 the developed, developing and centrally planned economiec accowited
for 5.1, 12.9 and 82 per cent of world production respect.vely, However by 197% the
centrally planned countries’ share has fallen to 55,3 per cent while the developed
and developing countries increased their shares to 18.8 and 14.5 per cen*
respectively.

42. World sunflower seed production is dominated by the USSR which accounte
for over 50 per cent of the total. This share is tending to decline, due
partly to a renewed interest in sunflower seed production in other countries bui
also to a marked fall in productior. in the USSR. Countries =uch as Australia,
South Africa, Spai*i, Turkey, and the United States have 2ll made glgr.ificant
strides in extending sunflower seed cultivation in recent years. The developed
countriec seem likely to increase their interest in the crop still further.

For example, the United States target for 1976 is 625,000 tons of seed compared
with 20,000 tons in 196%. Canada is also contemplating sunflower seed as an
alternative cilseed crop to rapeseed with an expansion programme plarned initially
for the province of Saskatchewan. Despite the fact that production declined
after 1970, Argentina remained the world's second largest producer in 1975 with
a production of 732,000 tons.

43, Very few other developing countries produce sunflower seed in significant
quantities although India has established a target of one million hectares by
1979. Several other countries have conducted trials, particularly some of the
Middle Eastern countries and one or two in East 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 seed production in
th: foreseeable future.

Palm oil

44. The global distribution of palm oil production has changed markedly in
the past decade. In 1965, 73 per cent of world production was produced in
Africa, 23 per cent in the Far East and 3 per cent in Latin America, whereas by
1975 almost 57 per cent was produced in the Far East and 38 per cent in Africa,
with 4 per cent in Latin America.

-
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45. The prime reasor for this change in distribution has been the dramatic
increase in Malaysian production since 1965. From a country with 11 per cent

of world output, Malaysia has grown to dominate the world palm oil production
with at present 43 per cent share of global production. Simul taneously,
Indonesian output has also doubled but remains on a more modest scale. Together
these two countries account for the growing dominance of the Far East in the
world palm oil economy.

46. In contrast, Nigeria, which in 1965 was the world's leading producer,
experienced ite worst decline during the late 1940s., Production has tended

to fluctuate throughout the 1970: but is still considerably lower than ihe

1995 output level. However in other African countries, notably the Ivory Coast
and Zaire, production has tended to rise; the Ivory Coast, in particular, has
expanded rapidly and continuously to become an important international producer.

47. World production of palm 0il is expected to continue to expand. 1In part,

increased output is predetermined for = number of years because of planting

decisions taken in previous years. Conciderable areas were planted in West

Malaysia in the 1960: and, with palms continuing to fruit for 20-30 years, ,
production i1¢ assured for some time. Oimilar effects are to be expected in }
those countries, like Tndonesia and the Ivory Coast, which entered the field '
more recently. Tnis explains the resul+s of economic studies in Malaysia which

show that the areas under new planting:, rather than actual production, have

an influence upon price movements,

Palm kernels

a8. World production of palm kerncls does rot completely mirror palm oil
production, Total world production hetween 196% and 1975 rose from 1.14
million tons to 1.40 million tonz, but this rise was not continuous. Although
African production of 721,000 tons ir 1)75 was larger than that of any other
are., this figure represented a decline from 828,000 tons in 1965. Latin
Anerica's share of the world production rose gradually between 196% and 1975
fros 20 per cent to 24 per cent, but the most dramatic increase has been in the
Far liast where an increase from 6 per cent to 24 per cent is recorded.

49 . The increase in Far Eastern production of palm kernels is directly linked
wi‘t the expansion of palm 0il production in Indonesia and Malaysia and the
proiuction of palm kernels in the region is dominated by these two countries.

Ir. both cases production has increased uninterruptedly in recent years. However,
although palm o0il production in Malaysia has outstripped that of Nigeria, this
hac not bheen the case with palm kernels, mainly since the hytrid type of palm
planted in Malaysia in recent years has a comparatively ins..~.:ficant kernel.

Rapeseed
50. Tetween 1965 and 1975 world production of rapeseed increased from 5.2

million tone to 8.1 million tons. Over 70 per cent of world output is provided
by four countries: Canada, China, India and Poland.

51. Of the developing countries, India is the only really major rapeseed

producer with 2.2 million tons or 82 per cent of developing countries' production
in 1975. This figure is an appreciable increase of the 1.4 million tons of

1965, but there have been considerable fluctuations around this rising trend.

The only other developing country producers of any significance are Pakistan, which
has maintained an average production of about 250,000 tons over the decade,

and Bangladesh, which currently produces about 100,000 tons.
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52. The largest producer among the developed countries is Canada, with

1.6 million tons in 1975 compared with only 513,000 in 1965. 1In the United

States very little rapeseed is produced and the country is not important in

world production. Other major producers of the developed world are in

Western EBurope with France the leader, producing 532,000 tong in 1975. Other
European producers have also shown an upward trend, though not without tluctuations.
In 1975 the next largest producer in Western Europe was Sweden, with 232,000

tons followed by the Federal Republic of Germany with 200,000 tons.

53. Of %he 2.42 million tons produced in centrally planned countries almost

53 per cent is grown in China, the remainder being grown in Eastern Europe.
Poland produced 700,000 tons in 1975, but output has fluctuated frequently since
1965 when production was 504,000 tons.

vesame seed

“4. Sesame seed is produced in commercial quantities in over 0 countries

dispersed among the developed, developing and centrally planned countries.

Unlike some other oilseeds, fluctuations in annual production have on the

whole not been marked. There has been a slow but relatively steady growth in |
world cupply with production increasing from 1.7 million tons ir 196% to 2 !
million tons 1a 1975.

D China, Tndia and Sudan are the main producers with an aggregate ©3.4
per cent of the total 1975 production. India has been the largest sesame
seed producer for many years, with around a quarter of world production.

Safflower seed

56 The comnerciul production of safflower seed is limited to less than
ten countriec. The production data reveal significant annual fluctuations,
although there hus been a tendency for production to increase. Between
1965 and 197% production increased from 469,000 to 982,000 tons,

5. In 1945 the developed countries, mainly the United States produced about
o per cent of the total world supply of safflower seed. The developing
countries, mainly Ethiopia, India and Mexico, produced 39 per cent, By 1975
the pattern had changed with the developing countries accounting for T7.5 per
cent of total world productinn, the developed countries 22.1 per cent and the
cen.rally plunmed countries only 0.4 per cent.

Conclusions

=8. In the last decade there have been production increases for all of the

ten major sources of vegetable oils. Soyabean remains the dominant oilseed

in volume terms, and seems likely to consolidate its position over the next

few years. However, wilh z limited number of exceptions, the crop does not

appear to te particularly suited to developing countries. Coconuts remain :
important <uid continue to be produced predominantly in developing countries,
particularly in Asia, where there ic tremendous scope for yield improvement

through disease control, plant breeding and the use of better agronomic methods,

A significant upturn in coconut product:vity seems likely in the short to '
»-dium term.

54« Cil palm has grown in importance and is likely *c sontinue to expand when
recent plantings come to maturity; the Far East, in par+: -ular Malaysia, is
likely to continue to be the principal producing area. Co‘*onseed production
continues to increase steadily in volume terms but in relztive terms cottonseed
is likely to be outstripped by soyabean, oil palm, sunflower seed and possibly
groundnuts. Groundnut production in India, Senegal and the United States is
likely to be sustained but it remains to be seen if the West African countries
can assume their former importance, if droughi "roblems can be overcome and
production technology improved.




60. There is increasing interest in the other, more minor, oilseeds, but
lack of experience, and physiological, agronomic and technical requirements
are likely to limit their expansion to specific countries and it is unlikely
that expansion of sunflower seed, rapeseed or safflower seed will have a major
impact on the oilseed economy of the developing countries as a whole.

61, Production of oilseeds is comparatively concentrated geographically.
Table 2 lists the main procedure for each oilseed. In aggregate some twenty-
four countries, of which sixteen are developing economies, account for over

80 per cent of world oilseed production. Thus, although other developing
countries may still have a potential for expanding and upgrading their oilseed
processing industries, it must inevitably be to thoee listed in table 2 that
one must first look, if any significant impact is to be made by the developing
countries ag a group upon the share of the world's oilseed economy held by
such countries.

Table 2. Principal producing countries ,

Type of oilseed Developed Developing economy Centrally planned
economy econony i
Soyabeans United States Brazil China
Cooonuts India, Indonesia,
Philippines, Sri lanka
Cottonseed United States Argentina, India, China, USSR
Pakistan, Peru,
Turkey
Groundnuts United States India, Nigeria, China
Senegal
Sunflower seed Argentina, Turkey Bulgaria, Romania,
USSR
Oil palm Indonssia, Ivory

Coast, Malaysia,
Nigeria, Zaire

Palm kernels Brazil, Malaysia,
) Nigeria, Zaire
Rapeseed Canada, France India China, Poland
Sesame seed Ethiopia, India, China
Mexico, Sudan

Safflower seed United States India, Mexico
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Trade in oilseede

2. World trade in oilmseeds is relatively small in comparison to total

production: in 1975 some 11 per cent cof glotal oilseed rroduction entered
international markets in this form. The predominant feature of oilseed trading

is its dominance by soyabeans which accounted, as shown in tahls 3, for 80 ‘
per cent of the total volume traded. Although the total volume of oilseeds

traded has risen from 12.0 million tone in 1965 to almost 21.0 million tone in

1975, the difference is almost entirely due to the growth of scyabean exports.
Otherwise, only rapeseed trade has undergone any marked expansion. The volume ¢
of ~ther oilseeds traded has either declined or remained comparatively stable.

Table 3. Exports of selected oilseeds
(Million tons)

19565 1970 1975

Type of ercentage ercentage ercentage

oilseed Quantity of total Quantity of total Quantity of total §
Soyabeans %97 57.7 12.62 72.3 16.4€ 80.0

Grourdnuts 1.3 11.3 0.99 5.7 0.89 4.3 ;
Corra 1.36 11.3 0.0 5.3 1,08 5.2 :
Rapeseed 0.68 5.6 1.23 7.1 0.97 4.7 {
Palm kernels 0.66 5.4 0.46 2.6 0.34 1.7 i
Cottonseed 0.46 3.8 0.48 2.7 0,20 1.0

Sunflower seed 0.24 2.0 0.48 2.7 0.35 1.7

Sesame seed 0.18 1.5 0.22 1.2 0.21 1.0

Safflower seed 0.18 1.5 0.08 0.4 0.08 0.4

Total 12.09 100.0 17.47 100.00 20,58 100.0

jource: FAO,
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Soyabeans

63, Soyabeans are unique amongst the oilseeds in having such a high proportion

of their trade in the form of the seed. The vast proportion of traded soyabeans
pass from the United States to Western Burope. The United States normally accounts
for around 80 per cent of world exports and the EBuropean Economic Community (EEC)
about 55 per cent of all imports. The other major importers are Japan and Spaih.
The major development in the soyabean trade over the past decade which has

affected this pattern has been the emergence of Brazil as an exporter, In 1965
Brazil accounted for abont 1 per cent of soyabean exports, but by 1975 this

figure had risen to 20 per cent. Brazilian exports compete with American soyabeans
in the markets of Western Europe, but in 1975 Brazil still had only 20 per cent

of that market.

Groundnuts

64. Groundnuts are exported both in the shell and as kernels. Groundnuts
in.the shell are intended primarily for direct human consunption. There is also
a sizeable trade in groundnut kernels for direct consumption, It is estimated
that in 1973 the edible trade accounted for 100,000 tons of groundnuts in shell
and 380,000 tons of groundnut kernels. No attempt is made in this report to
distinguish between edible and milling groundnuts. Historically, trade in
groundnuts has been well over one million tons annually, but in recent years the
decline 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 significant share of the market.

G5. From 1965 to 1970 Nigeria dominated world exports, although between those
years its market share fell from 38 per cent to 29 oer cent. In 1974, however,

the United States emerged as the major exporter. This was partly due to a

five-fold increase in the quantity exported but waes also assisted by the drastic
decline in West African exports. In addition to Nigeri a, Senegal, traditionally

the second major exporter, suffered a major production setback and exports declined
to a very low level. In contrast, Sudanese production has been comparatively
untouched by the drought problems which have affected West African producers and

its exports have continued to grow steadily since 1970. 1In 1975 Sudan ranked second
to the United States in the league of groundnut exporters.

66.  Another result of the changes that have taken place in the past ten years

is that a number of smaller suppliers now have a significant share of the trade.
Today, Brazil, Cameroon, India, and South Africa account 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 this group of countries will
consolidate their position in world groundnut markets if the traditional producers
continue to experience supply problems.

67. In similar fashion to exports, groundnut imports have declined since
1965. Nevertheless, the broad picture of principal importers has remained
remarkebly stable. Western Europe is still the major outlet, taking about 70
per cent of the total. Federal Republic of Germany, France, Italy and the
United Kingdom are the major importers. The other major importers are Canada
and Japan. Canada's imports, contrary to the overall trend, have almost doubled
since 1965.

Co pra

68. World exports of copra in 1975 were 1.0 million tons compared to 1,35
million tons in 1965, It will be seen later that coconut oil exports have
increased in recent years, which suggests a change in the struoture of coconut
exports rather than an absolute decline.

i
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69. Exports of copra tended to fluctuate up until 1973, showing only a slight
and indeterminate downward trend; the main drop in copra exports took place in
1974. The fact that this was not associated with a marked de®line in production
further supports the view that a greater 1egree of processing of copra is taking
place in the producing countries who then export the oil.

70.  Philippine exports, however, have fluctuated considerably during the past
decade, falling as low as 268,000 tons in 1974 and rising as high as 982,386
tons in 19723 the 1975 figure is 961,000 tons. Indonesian exports have also
fluctuated, again in contrast to their stable production figures. The general
trend of copra exports from Indonesia is downward but only in a highly irregular
fashion with considerable 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. Much the
same can be said for Malaysia and Sri Lanka.

71, In Oceania a high proportion of production is exported and the main
countries involved, the New Hebrides and Papua New Guinea, have a comparatively
stable trade, and have steadily increased their share of world copra exports

to 11 per cent in 1975. The only African exporter of any size is Mozambique.

72. The largest importer of copra is the EEC (specifically rraunce, Mederal
Republic of Germany, the Netherlands, and the United Kingdom) which, in 1975,
accounted for 56 per cent of all imports. This particular trade is tending to
be an increasing proportion of a smaller total. In contrast, imports of copra
into the United States have declined drastically since 1965 when the United
States accounted for 20 per cent of total imports. Japan, the other major copra
importer, has increased its share of the market but, as ir. the case of the EEC,
the proportion is related to a lower absolute quantity. There are a number of
other importers of copra taking small amounts, for exumple, Australia and
Scandinavia, and in aggregate they constitute a significant share of the copra
trade. However, the broad impression remains one of many small outlets for a
fluctuating but, in the long term, declining total supply.

Rapeseed

73. Between 1965 and 1975 the percentage of total world rapeseed production
which entered international trade ranged from 13.0 per cent to 25.4 per cent.
Exports increased from 683,000 tons in 1965 to 1.9 million tons in 1971, since
which time there has been a tendency for exports to fluctuate troadly within
the 1.0 to 1.4 million ton range.

74, Developing countries do not feature significantly in rapeseed trade.

In 1965, developing countries were responsible for less than 1Oper cent of
total exports and by 1975 they provided only O.5 per cent of the total. India,
the world's largest producer of rapeseed, does not normally export more than

a few hundred tons.

75. Canada is the largest exporter and has considerably increased its exports
from 275,000 tons in 1965 to 676,000 in 1975 or about 70 per cent of total
exports. This dominant position has been sustained throughout a decade when the
total annual trade in rapeseed has virtually docubled. Historically, France and
Sweden have contributed together around 30 per cent of rapeseed exports and
although there have been fluctuations, this position has been largely maintained.
Of recent date, Denmark has also joined the number of minor exporters with 6 per
cent of total exports in 1975.
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76. The major importers of rapeseed are again predominantly developed countries.
Japan occupies the principal position, a position it is tending to consolidate.
In 1975 over 60 per cent of world rapeseed imports went to Japan.

17. The other major importer is the Federal Republic of Germany, with almost

11 per cent of the market share in 1975. In absolute terms the amount involved,
117,000 tons, i® similar to the level of imports in 1965, Other West EBuropean
countries with minor shares of rapeseed imports inc’ude France, Italy, Netherlands
and the United Kingdom. Together thay accounted for slightly less than 13 per
cent of total imports in 1975. The latter two countries appear to have a small
but growing interest in the crop over the past decade. In contrast, Italy, once
the leading importer, is now importing very little rapeseed. Nevertheless,
Western Europe, along with Japan, appears likely to dominate rapeseed trade in

the foreseeable future.

Palm kernels

78, 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 per cent of world production. By 1975 only j
339,000 tons or 24 per cent of total production was traded.

79, Since production of palm kernels continues to expand it is evident that a
significant move toward a greater degree of processing in producing countries
is taking place.

80. Developing countries comprise the main exporters. Some re-exports occur
among developed as well as developing countries but there are difficulties in
isolating them.

81. In 1965 Nigeria exported 422,000 tons or 63 per cent of all palm kernels

traded. This declined to 173,000 tons or 51 per cent of the total in 1975,

By comparison, other exporters of palm kernels are of minor importance. Cameroon,

Indonesia, Ivory Coast and Sierra Leone together coniribute another 30 per cent of

total exports. Cameroon and Indonesia are 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 general African domination

of palm kernel exports seems likely to be sustained, but some reallocation of

trade between African countries is probable.

82, Al though Malaysia and Indonesia have expanded their palm production in
recent years their interest in palm kernels remains comparatively marginal,
largely for the technical reasons mentioned in the section on production.

83, Palm kermel importers are predominantly West European.
Cottonseed

84. A 1little over 1 per cent of world cottonseed production enters international
trade and even this proportion has tended to decline over the past decade. A
considerable number of countries export a quantity of cottonseed, but only two
countries exported as much as 30,000 tons in 1975; these were the Ivory Coast

and USSR. However, trade in cottonseed has tended to fluctuate geographically.

In 1970, for example, Nicaragua exported only 17,000 tons compared to 138,000

tons in 1965 and 47,000 tons in 1974. The overall impression remains one of an
export trade which is subject to major annual fluctuations in the amounts supplied
by as many as a dozen countries.




2=

85. Japan is the principal importer of cottonseed. The only other importers
of any note are Lebanon, which has consistently imported from 10-12 per cent of
traded cottonseed und Oreece, which likewise has been a consistent importer.
Mexico built up its cottonseed imports from 1,000 tons in 1965 to over 35,000
tons in 1974, but imported very little in 1975.

86. 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 fluctuations in their requirements. A situation
in which a slowly rising level of production is associated with a decline in
cottonseed trade suggests that cottonseed is being processed in greater
quantities by the main producers, but, if this is so, the beneficiaries are as
likely to be developed as developing countries.

Sunflower seed

87. Only a very small proportion c¢f sunflower seed, usually less than 1 per
cent, enters international trade. The developed countries have dominated the
world market throughout the period accounting for more than 90 per cent of exports.
The most notable feature of the market was the increase in exports from the

United States from under 1,C00 tons in 1965 to 210,000 tons in 1975. It seems
probable that, following its intention of expanding sunflower production, the
United States will continue to be a significant sunflower seed exporter.

However, it must be remembered that in terms of total oilseed exports, sunflower
seed exports of about 350,000 tons in 1975 are a relatively minor contribution

to world supplies.

88, Imports of sunflower seed into the major importing countries have fluctuated
widely since 1965. From 197,019 tons in 1965, world imports rose to 517,307 tons
in 1970 but declined to 321,000 tons in 1975.

8. In 1965, the Federal Republic of Germany was the larpest importer with

65,000 tons or 33 per cent of the world total, with Italy and the German Democratic
Republic taking second and third places with 32 per cent and 16 per cent,
respectively. By 1975, the Federal Republic of Germany had emerged as the largest
importer with 126,000 tons or 40 per cent of the world total.

Sesame seed

90. Only a very limited proportion of sesame seed production enters international
trade. There has been a general tendency for exports to increase slowly, but
one or two years have shown a decline.

91. The developing countries comprise the major exporters of sesame seed,
normally accounting for well over 90 per cent of all supplies. Ethiopia and
Sudan are the largest exporters with 55 per cent of the present market.

Mexico and Thailand, both minor exporters, have increased their share of total
world exports from less than 3 per cent of the market in 1965 to over 8 per cent
in 1975.

92. 1In 1975, despite a decline in volume coapared with 1970, Japan maintained
its role as leading importer but was closely followed by Egypt. Italian imports
of sesame seed have declined since 1965 but Italy was nevertheless the third
major importer in 1975. Greece, Israel, Lebanon and the USSR all continued

to import significant quantities and in 1975 accounted for 17 per cent of all
imports. However, 18 per cent of all sesame imports in 1975 were still dispersed
amongst a large number of small outlets and it seams the nature of the trade
that this pattern will continue.
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Safflower seed

93. The United States has been the only consistent major exporter of safflower
seed. Mexico has been exporting for a number of years, but recently exports

have been banned to increase domestic stocks. India, one of the three largest
producers, does not export. For many of the minor exporters, the export of
safflower seed is not categorized in their trade statistics, but is included under
Yother oilseeds".

3694 36 33 363 3 3¢

94. To summarize, it is evident that trade in oilseeds since 1965 has undergone
a number of developments. Of outstanding importance is the growth in exports

of soyabeans, which has largely accounted for the overall growth of the oilseed
trade. Apart for soyabeans, there seems to be a marked tendency for the trade
in oilseeds to either decline or at least to stagnate. Trade in groundnuts,
copra, cottonseed, palm kernels and safflower seed has actually fallen whilst
trade in sunflower seed and sesame seed, never very substantial, has grown very
slowly. Only the trade is rapeseed provides an exception. Compared to the trade
in soyabeans, the trade in rapeseed is still very small, but it is nevertheless
currently the second most important oilseed traded in seed form.

95, The relatively stagnant nature of the export trade in most of the major
oilseeds in recent years contrasts with the generally upward trend in production.
However, any comprehensive assessment of the trade in oilseed products should
also include developments in vegetable 0il trading, which are reviewed in
chapter II.

Prices of oilseeds

96, The general level of oilseed prices in any one year is determined by supply
ard demand. Supply is determined partly by past plantings and price expectation,
and partly by the weather. Demand depends on price and such factors are population,
income growth etc. 1In addition, there are speculative influences as well as
demand for stock-cover. Thus, after a long period of relative price stability,
1974 was an exceptional year in terms of a decline in oilseed supplies, a rapid
increase in demand, and a high degree of speculation. The consequent rise in
oilseed prices was followed in 1975 by a price decline which can be seen as a
reversal of these factors.

97. The price situation for individual oilseeds is shown in table 4.

98. During the first half of the 1960s, two distinct price ranges for oilseeds
were discernible. The upper range consisted of copra, palm kernels and groundnuts
with average prices varying from $164-225 per ton in the period 1960-1965. The
lower ranges, composed of sunflower seed, rapeseed, cottonseed and soyabean,
remained within a comparatively narrow price band of $92-128 per ton over the
same period.

99, This situation has experienced considerable changes since that period.
Between 1965-1975 copra and palm kernel prices rose oomparatively little while
those of soyabean, groundnut, cottonseed and rapeseed more than doubled, with
sunflower seed prices almost quadrupling. However, during the later part of
the period, in 1974 and 1975, the situation with regard to demand and supply
was somewhat exceptional and since 1975 the situation has to a certain extent
reverted to the earlier period. For the period October 1976 - May 1977, for
example, soyabean and rapeseed prices averaged $305-306 per ton, sunflower seed
$350 and cottonseed $243, while copra and palm kernel prices averaged $424 and
$340 respectively
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100. Soysabean, therefore, remains highly competitive together with rapeseed
and cottonseed. Groundnut prices have also inoreased at much the same rate, but
since they started from a higher base, the actual price of groundmite remains
high compared with competing raw materials. The present situation, however,
suggests that a narrowing of the differential between groundnuts and other
oilseeds would benefit the developing countries in any effort to gain a greater
share of world marke*s for oilseed products; svecific developing countries are
already in a position to take increased advantage of the competitivenese of o0il
palm,

Table 4. Average annual European wholesale prices for major oilseeds
(8US a ton, o.i.f. Burope)

1960 1965 1970 1972 1973 1974 1975
Type of oilseed

Copra !/ 207 225 223 141 351 670 256
oroundmit ¥/ 198 206 232 326 543 604 462 |
Paln kernel & 164 179 179 124 260 463 204
Rapeseed 2/ 128 124 148 132 254 374 293
Sunflower & 104 124 208 164 235 481 473
Cottonaeed &/ 97 104 105 106 153 230 219
Soyabean ¢/ 92 117 128 140 290 274 222
Sesame y ves vee 288 323 387 617 647
Source: FAO

a/ Nigerian, shelled,

b/ Sudanese, bulk,

o/ United States No. 2 yellow,
d/ East African, pure,

¢/ Canadian, 40% bulk,

£/ Straits.

g/ Nigerian.

h/ Sudanese.




II, WORLD PRODUCTION AND TRADE IN OILSEED PRODUCTS

Production 7 v ocianle oitle aid futs

101, FPrerise figures on the quantity of world oilseed production that is con-
verted into vegetable oil in any one year are difficult to cbtain, Only a few
cowstriec keep racords of cruching activitius, including the use of ueed from
stock, and of these most are developed economies, The estimates must, therefore,
be resarded as approximationss Estimates made by FAO, ' Ly it hatos Do oadpe.!
of Agriculture, and commercial sources are in general agreement that the amoust
of vegetabls oil producad in 1975 from the seeds at present under study was

about 20=29 million tons, Taking a figurs of 25,5 million tons as reasonabl.

and ~omparing it with total world production »f these oilseeds of 1759 million
tons in 1975, a ratio of 0il to seed of 116,72 ig obtained, After allowing for
meal, the remaining difference is taken up by seeds retained for replanting,
direct human consumption, stockpiling, wastage and processing losses,

102, The distribution of vagziable cil proluction between the devz1loped andi de-=
veloping countries is more diffizult to obtain., The developed countries pro= ‘
duced 672 million torns of oilseed in 1975, Su: this was augmented by anzt im-

Forts to provide a domestic availability of 7642 million tons, If the ratjs

of 135,2 is applied to this J.gure, then a total vegetable oil production of 12,3 .
million tons is implied, This ratio refers <o global use of oilseeds, however, /
and covers a variety of different practices, In the case of the developed cocun-

tries, a high proportion of oilseed availability is taken up by soyabeans, and,

since most of the soyabean harvest in these countries is crushed, the ratio of

12642 will tend tc underestimate the qaantity of oil produced,

103 Aztucl crushing statistics are available for most of tae developed coun-
tries, and in 1975 these inlizatsd an otl prodaction of 13,9 million tons from
tae oilseeds in question, Since oilgeed stocks did not decreare over 1975, this
figur. must relate to oilseeds. wnich become available in the course of the year,
However, sinca Australasia and certain Eastern Buropean countries are not included,
this figure nust also be regaried as an underestimate, Accepting that actual
crusning statistics provide x more accurate estimate than do other methods, and
if some allowance is made “or omissions, a final figure of approximately 14,3
million tons for developed countries! vegetable oil production in 1975 is ar-
rived at, It follows that the balance of 14,2 million tons was produced in the
developing countries, These figures are summarized in table 5e

Table 5, World oilseed and oil producticn and availability, 1975 (million tors)

Oilseeds® 0il
Production Availabilityig? Production
World 17549 17549 2345
Developed 6742 7642 14.3
countries
Developing 109,41 100, 3 14,2
countries

Sources: FAO, USDA, 0il World Weekly,
2/ Includes only the ten major ocilseeds at present under study,
3/ Availability = Production - Exports + Imports, excluding stocks,
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104, The table illustrates the effects of international trade in altering the

positions of the developed and developing countries with regard to production

and availability of oilseeds, Thus, the developing countries vroduced €2 per

cent more oilseeds than the developed countries in 197%, but only 32 per cent

more was available for domestic use., The amount of wvepctable 0il produced was ,
also slightly higher in the developed countries, However, the slightly higher
proportion of o0il in the developed countries had to be shared amongst a total

population less than half that of the developing ones.,

105« Using vhe same sources, an estimate of world proiuction of vegetable o0il
by type of 0il in 1975 can be made, and this is shown in table & together with
the situation as it was in 1965, A comparison of these two years shows that
the most significant increases have ocurred in the case of soyabean oil, palm .
o0il, and, to a less extent, rapeseed 0il, all of which have increcased their
share of the total, Oils from coconut, cottonseed, palm kernel, and sesame all
increased in absolute terms but declined in percentage terms in th: faze of the
substantial increases in soyabean and palm oil, Of the two remaining ma jor
oilseeds, groundnut and safflower, groundnut oil declined both absolutely and
relatively between 1965 and 1975, and safflower declined in relative “erms
while remaining constant in absolute terms,

Table 6. Vegetable oils and fats = production 1965 and 1975

S

1965 1975 T ' '

Type of 011 Million Tons Percentage of total Million tons Percentage of to:al
Soyabean 3,9 20,4 8¢5 29,5
Groundnut 3e4 17.8 362 11,0
Cocormt - - 21 1.0 - 247 9.6
Cottonseed 2e7 14,1 3,2 1143
Palm Te3 6e5 249 1063
Palm kernel 0ud 21 CebH 1.8
Sunf lower 361 16,2 4,0 14,2
Rapesced 1e4 Te3 2,6 349
Sesame seed 046 3o 0.7 2¢5
Safflower seed 0,2 1,0 0, 2 0s7

Total: 19,1 100,0 2845 10060

oources s FAO, USpi
S ——— [ ]

106, The increasing share of soyabean oil and palm oil in the world total of
vegetable oil production is yet another facet of the importance of these two
products in the overall picture of the world oilseed economy, This is also
reflected i1 the ~atterns of trade in vogetable oils, examined below,

Trade in vegetable cils and fats

177, As far as trade in vegetable oils is concerned, the information nase is
more substantial than for production of oils, and FAO data an Le used to dee
seribe the situation in some detail, This also provides .lded insight into proe-
duction and utilization patterns,

131, s table 7 shows, the volume of vegetable oils traded las . uparded stead-
ilyy with only minor interruptions, since 19€5, at an aveiase annoal rate of

) about 9 per cent, which implies a doubling of supplies in approximately ten
years, World trade in vegetable oils ir thus of great significan-c, with as
mich as one fifth of world vegetable oil pratu...on being tradad aamually,
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109, Tu 1965 it was possikle to distinguish six princip:l traded oils, each

o which had at lea -t 10 per “ent of the market, but equally none hal more than
a2 Jquarter of the market, Soyabean 211 and palm o0il had the largest shares, with
22 per cent and 20 per cent, respectively; groundnut, coconut, cottonsead, and
sunllover seed oils were all traded in broadly similar amounts, Thus the Vegize-
table o1l trade had a comparatively broad product base, In addition, smallsr
amounts of palm=kr.rel oil, ra .seed oi) and sesame-sced oil were also availe
able,

Table 7o Exports of selected vegetabie oils

1965 1970 1975
Type of 0il Quantity Percontage Quantity Percentage Quantity Fercentage
(1000 tons) of ¥otal (1000 tons) of total (1000 tons) of total

So,vabaan 69104 29.5 1125.9 25.6 136400 2101
Palm 0.1 615,0 201 906, 2 20,6 2046,0 1,6
Coconut 47 4¢3 "5ed 61546 1440 1031,0 16,0
Groundnut 415.4 1345 429, 7 9.7 405,0 663
Cottornseed 35248 15 2454 1 5.7 375.0 53
Sunflower Seed 35,7 10,3 731,2 1646 624,0 9.6
Palm Kerne1l 109,¢ 145 1706 1 349 259.0 4,0
Rapeseed 9467 3o 17849 4.1 353.,0 5¢4
Jesame seced - - 2.0 - 3.0 -
safflower seed - - - - - -
Total 3071.6 100,0 4406,7 100,0 6468,0 100, 0

¢ T odources FAO.

110, The doubling of efforts since 1965 has been accompanied by a marked concen=
tration of the trade in vegetable oils, In 1965, soyabean and palm oils, two
leading products, had an aggregate 42 per cent of the narket, but this has now
grown to 53 per cent, Faced with a major expansion of supplies in these two oils,
producers of the other vegetable oils have had difficulty in retaining their
market shares, even though quite often their owm suppl 'es have been increased,
For example, the amount of cottonseed oil traded has increased in absolute terms,
tut not enough to prevent a marked decrease in its market share, However, the
worst performance has been that of groundrut oil, Even less groundnut oil is
traded now than in 1965, which inevitably means a quite signigicant loss of mar—
xeta,

111, The remaining oils, notably sunflower seced and rapeseed, have both managed
to at least maintain their market shares sirce 1969, but at a rather more modest
level of supply than *that achieved hy the leading oils, Nevertheless, they re-

main significant factors and help to counter the tendency to greater concentra—

tion of the vegetable oils trade,

112, The export of palm and coconut cil obviously benefits the developing e-
conomies, but it is evident from the data that the overwhelming share of the
benefit goes to two principal producers, Malaysia and the Philippines, On the
other hand, a rumber of developing economies, in particular Iran and Iraq, ars
becoming increasingly dependent upon imported oils, Again, therefore, whilst
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the developiug countries as a group have managed to improve their share of the
world'e trade in vegetable oils over the past decade, a closer look reveals a
very marked geographical concentration of the henafits derived therefrom, and
in certain countries a worsening of the balance of trade in vegetable oils,

The very broad spectrum of individual country situations within the group of
daveloping economies makes it very difficult %o generalize and therefore

wiwise to draw conclusions that ars not truly represcrtative of the ma jority of
developing economies,

Soyabean oil

113,  Exports or Soyacean oil incre=sed {rom De7 miliion tons in Y0 o 1e ¢
million tons in 1975, To a major extent the level of exporte is dictated by
the Unitel States as the world's major producers In 1965 the Unitel States oy
vorted 7+ per cent of wor'l supplies, but by 1975 this figure had faller™to

2¢ per cent, However, other notable soyabzan 0il exporters are not, for the
most part, soyabean producers, Tho tendency has been lor other developed couns
tries, especially West Buropean countries, to import Brasilian and mited States
soyabeans, process them and export the oil surplus to their own neels, In part:i-
cular, the Federal Republic of SGermany and “he Netherlanis ha e built up a vo:-
siderable t™Yde ‘n this manner and in 1975 accounted for i per ~mmt of soya-
nean exports,

114s Significant absgentees from the list of goyabean i1 exporters are th.
developing countries growing soyabeans, notably Brazil, Indonesia and Mexico,
Most, if not all, of their trade is £ti1l in the form 2f soaboans and clearly
represens a poterntial source of raw material for further processing,

115« Soyabean oil is imported and utilized by more countries than ary otier
vegetable oil, No country dominates the import tradeyj oi the cdntrhny a large
number of cowatries impert relatively amall amounts, The distribution of coun=
tries importing soyabean oil rar.ge through Latin America to africa, Hostorn
furope and Azia,

Sroundaut oil

110¢ In line with the setbacks in grouninut production in recent years, trade
in groundnut oil has also suffered reversals, Somewhat less groundnut oil,
405,000 tons, was exported in 1975 than in 196 when 415,000 tons were exported,
Bearing in mind the overall expansion of the oilseed 2conony and trade in 0il-
sced products, this represents a significant decline by groundnuts relative to
other oilseeds, .

117 In 1976 exports of growrinut oil were dominated by West Africa; Senegal,
Nigeria, and the Jambia having 34 per cent 22 per cent and 4 per zent of the
market respectively, Apart from these countries only Argentina, with 19 rer
cent of the market, and the United States, with 7 per cent were signit'icant
exporters,

113,  Much the same picture was true in 1970, except that Argentinian trade
suffered a setback and Brazil became an important exporter, Since 1970, thre
significant change has been the decline of Nigeria, whose grouvndnut oil sx=
ports are now negligible, The other West African countries, the Gambia and
Senegal were much more successful in sustaining their exports despite produce
tion problems, Exports from the Gambia have remained at much the same level
as in 19455, bout Senegalese exports in 1979 ware over 200,000 tons, represent-
ing over half of total groundnut oil supplies,
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Coconut oil

119 The expansion in cocorut oil exports over the past ten years has been
significant out modest in comparison with gsome other oils, increasing from
477,000 tons in 1965 to 1,031,000 tons in 7975, However, there was a substane-
tial increase in exports of almout 400,000 tons in 1975 which may well be ro-
teated in the next few years wit the maturing of cxtensive plantings in the
Philippines and elsewhere,

120, In 1965 the Philippines exported 241,000 tons or 51 per cent of total sup=-
plies, but by 1975 this had grown tc 614,000 tons or 60 per cent of suprlies,

It i= also significant that a major proportion of the increased production of
coconuts in the Philippines has been in the form of 0il rather than copra.

Minor exporters who have maintained small shares of the market include Piji,
Mozambique and Papua New fluinex; in aggregate thsy retain about § per cent of
the market, but their trade in copra suggasts the possibility of an expansion
of‘l processing, though the small amounts involved -ould be a limiting fac*tor,

121s  One further feature of coconut 0il trade over the past decade has bsan

the decline of uri Larka whose declining production was referred to earlier,

In 1965 3ri Lanka held 19 per cent of the mavket with exports of 37,000 tons,

by 1975 the amount involved had fallen to 504000 tons and the market share to

5 per cent, Without a substantial improvement at the production level a1 re-
versal of this trend scems unlikely,

122, Over 40 per cent of coconut supplies o0il go to the United States mainiy from
the Philippiness The United States share of world imports has remained much the
same since 1965, but in that time the amount involved has increased from 17%,000
tons to over 400,000 tons,

Cottonseed oil

1c3s ‘Irade in cottonssed oil over the past de:ade has shown comparatively lit-
lte change in terms cf the amounts involved, but the pattern of trade has under-
gone a rumber of changes,

124, The Unitz:l 3tates remains the dominant influence, having retuined in the
range of 60 to 30 per cent of the export market over the past ten years, If
anything the United States is tending to consolidate its position as the prin-
cipal source of cottonseed oil exports, All other producers appear relatively
insignificant by comparison, The second major exporter, the USSR, exporis only
about one tenth as much as the United States, Other very minor exporters are
Argentina, Guatemala, Israel, Nicaragua and the Sudan, Over the decade quite
substantial changes have taken place in the destination of cottonseed oil ex—
ports, Egypt has emerged as the major importer, Egypt took aver 60 per cent
of traded supplies in 1275, compared with less than 10 per cent in 19653 a
quite important increase,

125, Of the other importers, Europe takes about 13 per cent of wcrld supplies,
The only other major importers are Japan and Venezuala. The past few years have
seen a reorientation of cottonseed oil trade away form the historical United
States-Europe route, )
Palm oil

126, World exports of palm nil have expanded rapidly since 1965, having more
than trebl=ad to reach 2,0 million tons in 1975, Almost the entire increase has
come from tne Far Fast, notably Malaysia, but also Indonesias The region in-
creased its sharz of W rld exports from 51 per cent in 1965 te 76 per cent in 1975

- &
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The only other region producing and exporting significant quentities of palm
0il is Africa, whose exports have fluctuated considerably, and which has ex—
perienced a reduction in its share of total world trade, In 1979 African ex=—
ports of palm oil were only about 230,000 tons. It should be nobsed, however,
that palm oil is also re—exported from the developed countries, especially the
Netherlands, :

127, By far the major exporter is Malaysia with exports of over 1 million tons
in 1975 Thig figure compares with 143,000 tons in 196% and folluws a period

of almost contimious growth which is expected to continue Tor some years, The
other major oxporter ic Indonesia, which exported 346,000 tons in 197%. This

is a less spectacular rate of increase than Malaysia, but is expected to increasa
further, It should he noted that a proportion of the Far Fast trade passes
through Singapore, which recorded exports of palm oil of 140,000 tons in 1979,
mostly of Malaysian origin,.-

1254 In the rest of the worll, only two countries are cxporters of significant
amounts, namely the Jvory Coast and Zaire, The former has experienced an in-
crease since 1963, and in 1975 exported 114,000 tons, whereas Zaire exports have
tended to declire from a 1967 peak, Other African exporters ars aingola, Benin,
and Cameroon, all of which export under 20,000 tons annually, On2 very notable
change is evident in the case of Nigeria, which in 196% was the leading palm oil
exporter with 152,414 tonst by 1975 this figure had fallen to 31,000 tons. The
reason for this is not only a fall in production, since Nigeria is still Africa's
largest producer at 450,000 tons, but also increased domestic consumption,

129 Regionally, Western Europe is the largest importing area, though as a
proportion of world imports its share has fallen from 65 per cent in 1965 to

33 per cent in 1975, Within Burope, the Federal Republic of Germany, the
Netherlands and the United Kingdom have the largest market share, The pattern
of usage differs, however, since the Netherlands re=-exports a large part of its
imports, in contrast to the Federal Republic of Germany and the United Kingdom,
which utilize practically all imports in domestic manufacturing. The Netherlands
ig 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 world's largest exporter, it is the major source of supply for
only three of the EEC countries, namely Denmark, the Netherlands and the United
Kingdom, For the Federal Republic of Germany, the main supplier is Indonesia,
for Italy it is Zaire, and for France it is the Ivory Coast,

130, In North America, the main importer is the United States, with 442,000
tons in 1975, Although this makes the United States the world's largest ime
portgr of palm oll, the amount is insignificant in relatlion to the total United
States market for edible fats and oils, amounting to only 3 per cent of this
market, Nevertheless, more palm oil is imported into the United States than
any other oil, .

131 In the rest of the world, Iraq with about 120,000 tons, Japan with around
1004 Q00 tops and India with 53,000 tons are remaining major importers, Iraqg

is almost entirely dependent on imports for its vegetable oil requirements and

mostly imports palm o0il, for use as ghee, Palm oil constitutes some 30 per cent
of India's current imports of edible olls and fats,

Sunflower seed 0il

1324 Sunflower seed oil exports have virtually doubled over the past decade,
but most of this expansion took place during the first five years, 1965=1970,
Since 1970, exports have tended to fluctuate annually,

-
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133, Throughout the decade the USSR has been the dominant exporter with as much
as 70 per cont of the market, but currently its share is about 62 per cent,
Other Eactern Buropean countries, specifically Bulgaria, Hungary, and Romania,
account for a further 25 per cent of the market, but Romania is by far the lead-
ing cxporter. from that region, Apart from the countries mentioned above, only
delgium, %he Federal Republic of Germany and the Netherlands contribute signifi-
cantlv to suni'lower seed o0il trade at present, Argentina, a major exporter in

1965, traded very little sunflower seed o1l in 1979, The marginal interest

of developing countries in sunflower, production and trade seoms likely to
przclude any major change in this broad picture in the near future, Total dom-
tanze of the marked for sunflower sseed oi] By the U3GR anl Bastern Earops
seons likely to continue,

134, Trade in sunflower seed 0il is charactarizod L7 a large aumber of import-
ers who, individually, handle comparatively small quantities, Almost a quarter
of all imports go to countries which in % hemselves havdle no mors than 4 ner
sent 28 total imports, and often mush less, Broaltly, however, trade in sun-—
flower seed 01l is dominated by Furopss Within Earc,e, the Prderal Republic
of Germany ard Franc: are tho leading importers, with 15 anl 1% ver cant respec
tively cf total imports in 1979, Outside Furope, only dlgeria, ‘uba and Iran
are major importers, accounting collectively for about 20 per cent of total
import:s in 1975,

13% It secms very unlikely that the Kiropean dominance of the sunflower
seed ¢il trade will change in the near future, but the emerge:ce of new pro—
cucers, especially the United states, could bring a measure of diversification,

lalm kernel oil

136, World exports of palm kernel oil have increased fquite substantially from
10:5,000 tons in 1965 to 170,000 tons in 1970, and 259,000 tons in 1975, This
represents an increase of over 55 per cent between 1955 and 1970 and of 2 per
cent between 1970 and 1974,

137 Ir 1955 the largest exporter was daire, wit:s 33,000 tons or 30 per cant

of the world market, with ths detherlanls, Benin and Brazil taking second, third
and fourth places with 17,1, and 15,C and 11 per cant of the market respectively,
The Pederal Republic of Germany, Faraguay, and the United Kingdom accounted for
moet of the remainder, Tt is readily apparent that in the case of the West
European count ~ics, palm kernel il was being re—e<portad,

13% By 1970 both the Netherlands and Za.ire had increassd their exports ani
maintained their positions among the world's leadiag exporters with a collec—
tive 47 per cont of the market, However, Nigeriar asxports had increased to
claim almost 20 per cent of tle world market, Banin, despite an increase in its
exports, was fcreed into fourth position with 10,9 per cent of thz world total,
Bra il and Paraguay also marginally increased their ex;orts, and Malaysia eme: ged
for the firat time as an exporter,

139« By 1975 Malaysia had become the world's largeet exportar, selling over
100,000 tons or 42 per cent of the total experte,  The tralitional exporters,
namely the Nethorlands, Nigeria and Zaire, aceounted for almost another 31C per
cent,  Exports from Benin have baen stable around 17,000 tons, but those of
Brazil bkavz declined to insiguificant levels,

140, In 1965 the Unitel States was the largest importer of palm kermel oil with
nearly 3,000 tons or 40 per cent of the world total, [he Federal Republic of
Germany, I%aly, and France took a further 15, 10, and 6 per cent respectively,
Jigrificant -puantities were also imported by Argentina, Bslgium, Canada, the
Netherlands, Truth Afries. -3 'L lh i5eq Kinglom,

Hapesced oil
141, For the patrt decads France has beor. the world's leading exporter of rape-

gecd 511, and atl the present time accounts for one third of the markets Through-
out the period 1905-1975, the Federal Rspublic of dermany has been France's main
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rirale In spite of the fauct that rcapeseed o0il exports over the deceade have ire
wreased from 94,000 tong to 350,000 tors in 1975, the two zsyunties have Ma 12 e
to ratain over kalf of the market, However, tle emargence of Canads ard tha
Netlerlands over She pact few years as cignificant axiovbers onald affect the
demirant pogitior of thes: Suo principal exror' soeoin the pear future. Swe der
2130 corbinues bo expand 150 exports, b has not e, oai 1o to <oy up with the
rapil overall exsansion of Lhe narket and lr'" Gonot o redcysed ihs 1965 market share,
The ony other major cx.ortor is Poland, whete record exporss have been n variahle;
the vrdaerlyiv.s f:mnd hais oen for I'ulish »xports iz increas , and v 1275 it sce
counted for 14 jer cent of the market, The leading raposee’ o lucers amorss b
the leveloping “ou_ntrx,. y ham:ly Bargladesh nd Lnd o, bavs 1iktle iU any trade
in raveseed produts,

142,  Rapesced oil exporie are disperse! wmongit a Jarge nmbar of imporlers,
Over 20 per cent of Lhw market is chared Ly ccurtriass who inlividually azcount
for no mere than 35 per zont of total impor'u,

14%  The gensral tendency appenrs to he for a runbars o importers pot ' ictorie
call, associated with the rapesced 011 trads to  onsolila‘e their positions.
Chile, Hong Korg, Indi., Italy an® Morocco are armong presont itporters who,
whiles still importing on a comparatively modest wecale, shownd in 1945 oaly a
marginal, i any, ivtarest ‘n rapeseed oil.

cecame seed and safflower s-el oila

144s There are no rocordad slatistics of the trale in those two oils. Sesame
g2edl 011 is used overwhelringly in the produsing zountrias, lzrgely at the raral
levels  To a degrze the same comment applies to salflower ssed 0il, but in ad-
diticn it a’s- ha inil.strial wses which are mainly ~oafinsl t2 the United Statose
In the case of both oils, the amounts irvolved are very small

LR R I I R N T

5 To summarize, it is evident that there has wen = beudonzy, which still
eiicts, for a higher projortion of ths veg table 01l trale tc be dominaizd by
a 2mall number of oile w3 the to'al amourl 'raded has expanded, With e exe
ception of palm ©il, wmost of the expansion has beer ia those oilsreds whish

are not widely grown in developing comtries, for example, wiuiflower, rapeseed
and sosabean,  Even ir the :ase of palm nil, the degree of exparsisn has beer
largeZ7 due to one ocountry. 1t is to be hoped trat lrade in cocomit oil will
coutinue to grow aad thal groundnut oil will recover seme of ity lost ground,
inaddition, there are sigre that some of the tralitiorally Lomperate . ilseceds

1

ars bhecomiag more wi.lely estahlishel and diversifying their overseas markets,

14Cs  The uet oftfest of trade in vegetable oils is also to reduce the anount
that iz available for ase ic Jdeveloping countries, In 1975 =et c~xmorts from
the developing to the ievelopzl countries were abeut 1,5 million tons, thus
augment ing the develops1 tountries! estimated proiuction of 1443 million tons,
as shown in table %y, to 15, millior tony and reducing the prod-action of 1447
nillion tons iw the .devolevriag -ountries to a =1orweﬂt1| wva ! 1 Wility of 12,7
nillion tons, These figures imply that per capi‘a cow-umptiom of the oils wiler
"¢view Wwas8 therefore over three times greater in the developed than in the develop-
ing wcutries

Lhe produstion of oilmenls

147, The other rricipal oilseed product besides the oils and fats is the 5il-
meal obtainel asg fhe residae of oil extraztion, The product remaini. g after oil
extraciion is zalled vogetable cake or vegetable meal, lepending on the mariface
turing process uscdes  Thronghout this section, the term "meal" is apylied to all
producta,
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148, As was the case with the production of vegetable oils, data on the pro-
duction of oilmeals is difficult to ottain for all but the main devaloped coun=
tries and it is consequently difficult to provide a comprehensive review of oil-
meal production. However, table 8 shows the aggregate situation by major oil-
seed for the developed and developing countries between 1964=1966 and 1973=1975,
from which it is seen that soyameal has increased its share from 51,1 per cent
in the period 1964=196% to 63,7 per cent in the period 1973=1975. The main rea-
gons for this ovorwhelming dominance of soyameal are as follows,

149, Effective demand for vegetable proteir, in the form of oilmeals, has grown
at & fagter rate than the .lenand for fats and oils, Consequently, the oilmezal
gector of the market has tended to lead the global oilsced economy, and this has
led to the changed pattern of production for oilseeds themselves as noted in
charter I, and accounts for a growing market preference for oilseeds with a

high meal and low oil contents Soyabean is the oilseed which has benefittad
most from this trend, since it yields 73=30 per cent meal and 17 per cent oil,
in contrast to a product such as copra which yields only 35 per cent meal and
64 per cent oil, Yield differences of this magnitude are reflected in the re=-
lative values of the different oilseed products, as is illustrated in table Qe
As a result of the trend in favour of soyabcan, the developed countries, espee
cially the Unitod States, have experienced their share of produztion and trade
in oilmeals,

Table 9, Estimated theoretical value of oil and meal component of oilseeds

1969/13 average 1974 1975
Parent material Cake/ Tarey Take/
meal 0il Total meal 0Jil Total meal 0il Total

Soybean USA ceiefe 97 22 119 219 50 269 174 40 214
Rotterdam

Uroundnuts 133 104 237 000 000
Nigeria

shelled cCoiofe

United Kingdom

Rapesesd Canada

40% bulk c.iefe

N W Europe

Copra

Philippine/

Indoneeia coiefe

N W Burope

Palm kernel 75 67 143 245 467 127
Nigeria

¥ W Europe

Linseed Canada 83 45 128 311 170 481 216 118

Foa dussdate

- urcer Based on oilseed. prices quoted_in Q4] World Waekly, Hamburg.
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150, In addition to its high meal to oil ratio, ths overwhelming dominance of
soymezl in the werld production of olilrmeal is also due to Lthe fact Shat, together
wi‘th Tishmeal, which in rrcent years has oxperienced uncertain supplies, soy
meal is rich ia lysine anl =zo ie virt.ally ezsential o foeds ol monogastiic
attimals, particualarly in fordedaf’'i clont countries such as Japa: and jm Weste"v“.:
Burcpe, Morcovor, the structure of the oilseed processiig l‘1t3*1.3tr,‘/ iri the 33078
ar-as 1s gealad to soybean extraction; scybe ns arn available in large qua.mt;-
tiec, rermitting bulk harlliig and orocessings There ar- sevieral plants in
Weg S rn Lurope lhat have an arnual capaciity of 1 million bong of so:{fbeans.
Azain, w: far as United ‘tates soybeans ~.re concerned, the, are ‘*'.a-)ill._'/ tra}el
on the Chicago Board 2" Trale, This iz an clemeut off stability vnot found in
oilaecds importec from dsveloping countrics

151e I contrast to th: runid exparsion, amourting to 2 sirtua’ doubling of
pi’f)dU.f:L fon 2f scranesl botwien 1364=197%, world producticn of otler oilmeals
increased cnly slowly or not at alle, Cotton sead, sunflower secd, anl rape=
geed meals lncreas=d to a grostor degree than oopra meal, while greundnud

meal proluction actuall declineds Jith regard to cobttonseod meal, the increuse
Jas ‘ue entirel to praoduction in the Jdeveloping count~ies since developed
countrr prodaction of cottorn geed meal ldeclined over thz periodes On the othe.ér
hand, while rapescad mial productior increased in both icvalopel and rlozyeloplng
coantries, the rate >f incrcase war much higher in the developad chuntrieu,

1524 Taking all oilmeals logeths=r, table 9 shows that 11 spite of the United
States deminarnce in soyabean production, the daveloping countrien as = whole
increased their o'lmeal production at a faster rate than did tle d:veloped
coomtries, though not by a greator absolute amount, Both groups »f \:guntx-ies
itrrreased their shave of world oflmeal production tetwean 196.1=1975, in the
caze 2f the developud countrier from J9.% per cent to 53.0 per cont, and in the
ca3e of the developing from 29,4 per ~ent to 27,0 per cent, I[n each instance,
thiz was at the expensc »f the centrally rlannel economies which experienced

g lzcline in the'ir share of world production, The implications of tlese
charges for intarnational trade in oilmeals are described in the next section,

Trade in o.lieal

152« Data on trade in oilmezls is, au with vegetable oils, more accessible than
for production and is again consequaortly covered in somewhat greater detail,
Table 10 swawsarizes world exports of the major vegetable oilmeals, In 19€%5 the
summary shows expcrte of 6,6 million tons, of which goyabean, growndnut anl cote-
tonsecd meal accounted for 5,5 million tons, or 33 psr cent .f the total, 3y
1975 exports of oilmeal were 12,7 million “ons or almosk wudle the 1965 lavel,
The three major oilmeals, soyabeans, groundnut and cottonsead, have consistente
Ly accowunted for about 3 per cent of total sapplies, lHowever, this does not rce
flect an even performance by the three oilmeals, Soyabean has increased its
market share strongly over th: decade and now accounts for almost 70 per cent

of supplies, In contrast, trade in groundnut and cottonseed meals underwent an
absolute decline and consequently th2ir combined market share has halved be-
tween 1965 and 1975,

154, The zoneolidation of soyatean's position as the premier vegetable oilmeal
has been largely at the cost of groundnut and cottonseed meal, Exports of other
oilmeal have an balance performed reasonably well, Although the volume of minor
oilmeals traded is much smaller, nornc reaching 1 million tons in the period,
some of them have steadily improved their volume of exports between 1965 and
1975« Copra meal and palm kernel meal were notable in this regard, Exports
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of" copra meal increased by 50 per cent and those of palm kernel meal by 150
per cent, Exports of sunflower and rapeseed meal fluctuated quite widely in
the period, and, although the volume of trade in the latter progressed rapidly
to 1974, iacreasing by 124 ger cent to 392,000 tons, exports in 1975 decreased
by 120,000 tons, Despite an overall impovement in exports of the minor oile-
meals, in terms of the market shares, only one - palm kernel meal - improved
its position to account for 2,9 per cent of the market in 1975, However, this
was not sufficient to retard the overall decline in the minor oilmeal share

of world exports, which fell from 17 per cent to 13 per cent between 1965

and 1975, Tae oilmeal trade, therefore, seems to be increasingly reliant on
soyabean, leaving other oilmeals, often those produced in developing countries,
faced with declining markets,

Soyabean meal

155 World exports of soyabean meal increased from 2,8 million tons in 1965 to
847 million tons in 1975, T™wo countries dominate world exports, Brazil and

the United States, The United States is regarded as the established premier
p}oducer/exporter of soyabean meal and its volume of exports increased “rom

2 million tons in 1965 to 3.8 million tons in 1975, This represents a 90 per
cent increase in trade, but when compared with Brazil's performance this appears
a nodest achievement, Brazil's exports were a mere 105,000 tons in 1965, but

by 1975 they had risen 3.1 million tons, a staggering rate of increase, The
United States and Brazil in 1975 therefore accounted for 43 per cent and 36

per cent of world exports respectively., The United Stales share of the market
had been 70 per cent in 1965, and the figures show that Brazil has been the ma=-
Jor competitive force contributing to the erosion of the United States market
position, Other exporting countries are mainly European and their trade re-
flects meal crushed from imported beans or transhipments of imported meal,

This is particularly the case in the EEC market, The main reasons for the expan-
gion in soyabean meal exports havs been its versatility and availability as a
protein feeds It is not only versatile in that it can be fed to different clags=
es of livestockj it is also widely used for poultry feeding, and it is the
broiler and egg industries which have exhibited the most rapid growth in the
developed countries which provide the major market for soyabean meal,

1560 The most important market for soyabean meal is the EEC. In 1965 EEC
countries imported 1,3 million tons and accounted for 55 per cent of world
imports of the meal, By 1975, two major markets, Denmark and the United King=
dom, had joined the EEC and imports reached 4,6 million tons, but still only
represented 55 per cent of world imports, illustrating a notable shift in the
direction of trade away from the EEC, as this 55 per cent includes additional
EEC members to those of 1965, The markets which have gained in relative im=
portance are those of the Eastern Buropean countries in particular Czechoslo=
vakia, Hungary and Poland, The volume of imports into these countries increased
substantially between 1965 and 1975, impwoving their market share from 2 per
cent to about 15 per cent, The proliferation of minor markets is a further
indicator of the competitiveness of soyabean meal, and by 1975 these markets ace
counted for almost one=third of world imports,

Groundnut meal

157 World exports of groundnut meal faced a steady decline between 1965 and

1975, their volure falling from 1,5 million tons to 1.1 million tons, Ground=
nut meal is almost exclusively a product of the developing countries, amongst
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which India and Senegal maintaincd their dominant positions betscen 1965 and
1975« In 1975 these countris: 1:counted for 7 per cent of world supplies,

In some cases the oilmeal trade has tendel i lecome geographicully diver-
sified, but exports of groundnat meal have teauled to become more concentrated,
Supplies decreased significantly form Argertina, Brazil, Burma and Nigeriz irn
particular, In the cases of Argentina and Brazil this was due to decreased
acreages of groundnuts in favouwr of suni'lower and soyabean, At the same time
some of the smaller suppliers huve expanded their exports,

158, The EEC dominates the market for imports of groundnut meal, although

within its membership individual requirements have followed differing trends.,

The EEC (original members) accounted for 3%5¢,000 tons of world imports in

1965, rising to 583,000 tons, with its expurdoc menbership, by 137%; the

respective market shares being 27 and 50 percent. Individually France has

sustained the greatest growth in imports, whilst the other members'! imports

have shown greater fluctuations, In 1967, whilit outside the EEC, the Unitod

Kingdom imported about 500,000 tons of groundrut meal; by 1975, as an EEC mem ‘
ber, these imports had fallen by over a half, r:flecting possibly the changing X
trade pattern that emerged from EEC memberschii;, Requirements of their marketr

have also fluctuated,

Cottonsesad meal

159, OGottonseed meal is supplied to world markets by more developing countries
than any of the other oilmeals surveyed, By 197" developing countries accountad for
66 per cent of world exports, Althougi this wis an improvement on their markot
share since 1965, they traded in a decling market, In 1965 India, Sudan, Syria.
and Turkey all exported over 100,000 tons of meals, In 1975 only India aad
Turkey, which were both trading at much higher lavels (192,000 and 219,C00 tons
respectively), exported over 100,000 tons. Sudanesc exports were very low in
1974 owing to an exceptionally bad Larves: but approached 100,000 tons again

in 1975, Syria's exports were less than 17,000 tons in 1975 and from holding
11 per cent of the market in 1965 her share declined to less than 1 per cent,
The smaller suppliers, for axample Colombia, Uganda and Tanzania, have also
seen their market shares eroded to the advantage of India and Turkey,

160y Imports of cottonsced meal are primarily a Western Buropearn preserve,
With imports of 499,000 tons, Denmark accounted for the largest proportion of
world imports in 1975 and maintained its place as the premier importer, With
thre exception of the Federal Republic of Germany, all other importers each ace
counted for less than 10 per cent of the market in 1975, In particular the
United Kingdom has experiencad a consistent fall in imports, and this market
has contracted by over 200,000 tons in 10 years,

Copra meal

161, Copra meal is almost exclusively a product exported by develoring coun=
*gies, World exports are very low when compared with the leading vegetable
oilmgals, but their volume increased between 1965 and 1975 from 465,000 tons

o .

40, 697,000 tons, The two leading exporters, Indonesia gnd the.Fbilippines, ...
strengthened their market position during thé period and in 1975 accounted for
86 per cent of world exports, The other suppliers account individually for only
small quantities of exports, under 10,000 tons in most cases, and none showed
sustained growth over the periods The Netherlands is the only non-producing
oountry supplying copra meal to world markets, but its imports have declined
oonsiderably with the decline in the crushing of imported oilseeds,
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162e Corra meal ig particularly suitatle for feeding tc cattle, parsicularly
dairy vattle, and the two narkets which accow:t for the bulk of demand, the
Fedsral Rapublic of Jermany and the letherlands, have large dairy sectors,

In these markete there has also Leen some subsSituticn of high priced :zereals
(the sraiitional erergy source ia fezds) by low=rrotein oilreals, such as
ccpray which provide relatively high &mounts of energys

1234 Imports by %ne Federal Rerublic of Jermeny reaked in 1974 at 339,000
tons but the Netherlands market generated & rapid upturr ir demand and ime
ports rose from 23,000 tzns in 1355 tc 121,00C tons ir. 1975, Copra meal

iz :l:0 narketed to small extent within Souta=East Asia, probably resulting
from the proximi®y; of Indonesia ani th= Philippines as suppliers, In 1965,
Malaysia ard Sirgapcre accounted for 4 p-1 cent of impcrts, However, oy
"375y deipite the zddition of two other countries, this portion of the mar-
ket repressniei only 3,2 per cert of world imports,

Suni lower seed meal
M

1644 Sunflower seed meal s a valuaole Ceed for livestock but its use in
soultry and swine feeds is limited beoause of its low lysine content and

‘ts high fibre conten*, Exports of the meal were over 550,000 tone in 1970
out by 1975 nLad fallen back to 353,000 tons, which was not much higner than
the 1365 figure, Decreased exports from Argentina were the main reascn for
this decline, Felleaing a reduced acreage of sunflower in Argentina, export
availability of the by-products has been aiversely affected, Turkish exports
peaked in 1374 at 93,000 tons, when they accounted for 22 per cent of the
tcial entering world trade, hut Ly 1975 exports h.d contracted sharply to
only 2€,000 tons,

155, Jome sunflower is grown in the EEC and the Community's meal ~xports ace
counted for 7 per cent of ths werld total in 175, The USSR is alsc an ime
portant producer of sunflower but her experts of Jilmeal fluctua‘« zonsiderabe
ly ani in the 1570s: have tended to decline, presumably in responsz to smaller
sunflower s2ed crors, which recovered only in 1973, and larger domesti: meal
raquiranerts,

16€4 The markei for sunflower sesd meal is again largely confined to “he
EEC, in particular those members whose climates pravent widespread cultiva~
ticn of the cror, The Fe'eral Republic of Germany has remainsd s primary ime
porter ir. the EEC and irdeed world=-wide; imports were 157,000 tcns in 1975,
reprenenting 44 p-r cent of werld imports, .

167, Eastern Burope forms the secord majer grouping of importers, Their
share of irorld imports was - zer cent in 1965 and 22 per cent in 1975,

Rapesesd meal

1€% W.rld exports of rapeseed meal expanded from 175,000 tons in 1965 to
392,000 tons in 1974, but the 1974 level of exports was not maintained in
1975 and fell to 272,000 tons, It is notable that the twd leadiag producers
of rareseed, Canada and India, are nct significant axporters of the meal,
This is thought to bs due to a lack of appropriate processing and storage
facilities in the countries and also to the import tariff which the EEC,
itself a major producer cf rapeseed, imposec on non-Community exports of the
by=productss The EEC's sxports of rapesead meal account for the greater part
of world exports, 64 per cent in 1975, but some developing countries also ex~
rort quantities of the meal, .
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169, Pakistan and the three African exporters, Algeria, Bthiopia and Morocco,
accountad for 29 per cent of world exports of meal in 1975, Pakistan's market
chare representel an inprovemert in its position but for the other supplisrs
it was less than the share held in some of the pravious years,

170s As z trade grouping, the wEC is one of *he world's leading rapeseed
producers and traders, Hcwever, trad: in the EKC i: ~fhen belbwaer L eibars,

In 1365 the EEC accounted for 5€ per cent of world imports of 173,000 tons,

By 1975, the United Kingdom and Denmark had joinad ‘the Community and the EEC's
imports accounted for 83 per cent of world imports of 314,000 scns, The ine=
vact of EBEC membership has been greatest in Denmark, where imports of rapeszed
meal have increased from 10,000 tong in 1965 to 44,000 tons ir 1975, The
United Kingdom's imports have followe? an opposite trend and decreasel with
membership of the ELC, wut domestic production of rapeseed is known to have
exparnded considerably., Japan is ths only non=~European importer of rapesaced
meal of #ny importance, baibt imports are sporadic, Rapesead nmeal i1 Japan

is genarally derived from crushed imported rapesced,

Paln karnel palm

171 The expansior. of oil palm produ.tion irn South—~East Asis has lad to the
increaBad availability of galm karnel weal, although because of breeding
prcgrammos which heve lowered the palr lkkernel content of the seed, availabilie
ty of palm kernal rroducts hac had a lowsr rate of increase., World axports

of palm kernel moal were 150,000 tons in 1965 and 374,000 toas in 1975,

172, Malaysia was not a suppller of meal in 1965 but by 1975 was the leading
exporter, accounting for 39 per cont of the market, Several other suppliars

Lave entered world trade since 1965, namely Brazil, China and Zaire, and in 1975,
together with Malaysia, their exports cf 240,00C tons accounted for 64 per

cent of world snpplies, '

173, The traditional supplicrc 2f p=lm kernel rmes” 1 w33t Af2rica have not
natched the performance of the new supplizrs hat the volume of their exports
hag improved overall, The Netherlands, where nm2al ‘s obtained from crushing
imported kernels, suppliad 12 per cent of exports in 1975 compared with 44
per cent in 1965,

174e The ZEC is the major outlet Zor palr ‘wrncl moal exporis, aenmfbing Jor
about 29 per cent of world imports, The Federal Republiz of Germany i= the
market of greatesct single importance, Imports rose from 213,000 tors in 1965
to 299,000 tons. in 1575, The reasons for the success of palm kernel meal in
the Federal Republi: of Geurmany are similar Yo those applying to copra mesl,

e A2 3 N

175« To ‘swwmarize, siace soyabe-n meal now accoants for almost 7O per vent’
of total oilmeal exports, the role of any cther 2ilseed masi remain a com=
paratively minor one, Furthermore, since betwren them 3razil and the United
States account for almost 80 per cant of secyavean meal exports, it is realdily
apparent that the irternalional trade in »ilmexl, in volume %erms, is highly
concentratsd, Cu%side the *rade in soyabran meal only groundnut meul ex-
ports from [ndia exce-3 half a million tons from 31 single sourcs, Eowever,
in Bpite of this high degree of concemtration, the developing countries, in
the form of [Bruzil, can :1aim & major shure of thes market.
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Prices of oilseed products

176¢ The prices of 5ils and Cats are very sensitive to & number of factors,

the major ones being climatic changes and weather cenditions, supply and dee-

mand patterns, inflation, standard of living, crop yields, econonic and poli-
ticel situaticx in prodacing end sonsuming countries, wage and income levels,
and speculative tendencies,

177« 1In general, thzz: are fuctors which alsc determine the prices of oilseeds,
The trenl in velative cilseed pri.es, noted in chaptar I, is mirrored i\ Lhe
price relationsnips of the oile thamuelves, This ie e-ident frem table 11 where,
il soyabear 0il and paln karnel oil prices are takan as an axample, the price of
soyabean oil was, with one exc:ption, less than the price of pelm kernel oil
througho 1t the 1960s, In much of the period 1972=-197€, the situation has kcen
the reverse, By Ocicber 1977=-May 1977, however, scvabean o0il prizes, at an averw
age of 3582, were again less than those of palm kerrel oil which averaged $62€,
This patterr. s virtually identizal to that observed Tor the basic raw materials
in chapter I,

Teble 11, Prices of selzcted fats and o.i,lsﬂ/c.i.f. Burope, 1960=1976
(8US per ton) :

Year Soybean Sunflower Cotton= Grouninut Rape—~ Olive Palm Coconut Palm

gead sead Kernel
1960 225 243 235 326 219 5865 228 312 317
1961 237 311 305 331 230 561 222 254 263
1362 227 246 266 275 22 €31 216 2519 255
1963 223 236 242 263 215 871 222 236 287
1964 205 255 250 315 252 566 240 297 299
1965 270 294 278 324 263 663 273 348 353
196€ 261 263 333 296 244 661 23€ 324 271
1967 216 212 378 233 206 690 224 328 249
1968 178 172 305 271 161 681 169 399 367
1969 228 213 91 332 200 666 181 361 306
1970 307 331 354 379 293 699 26G 397 429
1971 323 375 392 441 295 721 261 n 335
1972 270 326 324 426 232 916 217 234 244
1973 465 480 500 546 395 1,39 378 513 491
19714 195 983 939 1,077 745 2,174 669 993 1,010
1975 619 739 726 857 551 2,435 433 393 439
1975 375 60C 645 675 290 2,350 370 340 360

a/ Descriptions:

Soybean oil: Crude, United States, c,i.f, Rotterdam,
Sunflower 0ilt Any origin, ex-tank Rotterdam,

Cottonseed 0ils United States, PB3Y,, ce.i.f. Rotterdam,
Growndnut oil:t Nigerian/Cambian/Any origin, c.i.f, Burope.
Rapeseed 0il: Dutch, fe0shs ex=mill,

Olive oil: Spanish, edible, 1% drums,

Palm oil: Malaysian, 5%, c,i,f, United Kingdom,

Coconat oils P}:ilippines/Indonsasia.n, bulk, ceiefs Iotterdam, For 1973, Dutch,

5%, ex-mill; prior to 1973, Whitc Caylon, 1%, bulk, ex-~tank Rotterdam,

Falm kernel nilt West African, cei,f, United Kingdom,
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178+ 1In a similar way, the long period of relative price stability through=-
out the 1960g and early 1970s ended in 1974, which, as was pointed out in
chapter I, was an exzepticnal year in terms of a dccline in supplies, a rapid
increase in demand and a high degree of speculatiorn,

179+ The price of a particular oil depends very nuch on the degr:za of sub~
stitutability betweeun it ard other fats and oils, If an oil such zg olive

has few substitutes, its price may be indepeident of the price of all other
fats and oilse If it has many substitutes, then it is likely to follecw the
overall price level closely, The increasing degres of snhetitutability be~-
tween oils is reflected in a tendercy toward unity of their 1rice correlations,
particularly in periods of rising priceg, and i~ illus‘rated in table 10,

180, The price mechanism in the oilmeal trade is a complex one, affected by
the fact that vegefable oils have also tc be taken into account bty the »ro=
ducers of oilmealss Prices of oilmeals as a whole hav: not been subject to
fluctuation, but strong upward and downward trends may be estuablished in any
one season, depending on the level of overall supplics in the markets,

181, On the demand side, short—term demand is relatively price inelastic,

as at the beginning of ecvery year there is a given livestock population to

rear and feed, and if farmers are faced wjth high protein prices, their re-
sponse in reducing livestock populaticne takes place over a relatively long
period,

182, The trend in oilmeal prices is illustrated by table 12, Over the per=
iod 1966-1973, priczs of oilmeals moved steadily upwarls, but ir. 1972/73

a gudden escalation ir price occurred, The factors generally regarded as
causing this were on the supply side, namely the small increase in production
in the 1972/73 season caused primarily by a shortfall in fishmeal supplies
and groundnut meal, but also by a reduction in supplies of sunflowerseed,
rapesced and linseed meals and the very lcw level of stocks, Coupled with
this, demand was particularly strong that year with much highes 1livestock
populations in the major meal-utilizing countries and the entry of the USSR
into the marke% as a major meal importer, After 1972//3  the oilmeal prices
were reduced but have stayed at a higher level than that existing up to 1972/
73,

183, Table 13 brings together the price indica8 for lats and oils, and for
oilmeals and meals for the period 1960-1976, and deflates them by a common
index, From this table it can be seen that although price:s for both oils and
meals have remained at historically high levels since the peak years of‘ 1974
and 1973, respectively, if they are expressed in terms of real purchasing
power Zfor manufactured goods), they are by 1976 practically at their lowest
level since 1960, High levels of international inflation of recent years can
thus easily distort the impression given by undeflated prices,

184, The exceptional nature of the years 1973 and 1974 is also demonstrated
by this table, Thus, not only were the price fluctuations experienced over
these years greater than at any previous period, but so also were the extreme
changes in the relative values of o0il and meal that occurred, During the per-
ind 1960-1971, real prices of oils and meals remained comparatively close to
each other, as did actual prices, but in 1972-1973 o0il and meal prices div-
erged widely as a result of higher meal prices, only to be followed in 1?74
by an almoet equal divergence in the opposite direction as a result of high
oil prices and the collapse of meal prices, However, by 1976, although real
values for both oil and meal had declined, the relative stability of the
earlier years appeared to have been recaptured,
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Tebls 12, 3elected oilcaxe/meal rrices
($US par *on)

Type of cake/real Average  AVATE 1973 . 1974 1975
1966=1363 12691572

Soyavsan meal, USA, a4k =9 107 302 1

3 1
Celefs Rritariam 4 53
cottonseed =xpeller, 45/467"5 A
Ceiefe H&mbu:'g ' - 9: 225 179 153
Jroun’aut msal, 50}3, any crigir,
Ceiefe Harburg 95 107 266 174 140
Groundnat expeller, Nigeris, .
=58 zeiefe United Kingriom - 121 305 223 136
gui,’ celefs Rotterdam
R?-:Zr% meal, 34%' fedee ox=mill 70 7;: ’75 143 123
Hamiarg
pires ceiefs Hambuirg
Fish meal, Perw, 45% - 194 542 372 245

Ce i.f. H&mturg

Sourcet 0il World Semi-Annual,




Table 13,

=42~

Price indices

(1964=1966 = 100)

Total Total Deflator index¥
Fats and oils 0i1cakes mea (1964~1966=100)
Current Detlated Current Det'lated '

920 33 99 i m2 EZ)

1961 97 100 85 88 97 ‘

1962 86 88 90 92 97

1963 89 91 94 96 98

1964 95 96 94 95 99 z
1965 107 106 103 103 100 |
1966 98 96 104 102 102
1967 89 36 94 91 103 g ‘
1960 87 85 92 90 102 ' .
1969 92 87 97 92 106 l
1970 115 101 108 95 112

1971 117 97 103 86 120

1972 101 76 129 97 132

1973 181 116 279 179 156

1974 324 1 193 102 189

1975 213 98 153 70 218

1976 (prelim,) 188 81 200 86 232

Seuroe:

&/ Deflator index provided by the World Bank; it is an index of c.i.f.
prices of developed oountries' manufactured exports to all destinations.

FAO statisti

CB.
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III. UTILIZATION AND DEMAND FOR OILSEEDS AND OILSEED PRODUCTS

184. The pattern of world production and trade in oilseeds and oilseed products,
as described in chapters I and II, represents the outcome of a series of deci-
8ions taken by producers and consumers of these products. In order to better
understand how production and trade patterns are determined, and therefore to
facilitate discussion of future trends and possibilities, it is necessary to take
a closer look at the basic structures of demand and supply which underlie the
data shown in the first two chapters.

185. In chapter III, therefore, the factors which influence the demand for o0il-
seeds and oilseed products are studied, beginning with a review of utilization
patterns, and concluding with a short discussion of demand. The following sec-
tions therefore deal with the utilization of oilseeds, the utilization. of oilseed
products, and aspects of demand. Chapter IV deals with various aspects of supply.

Utilization of oilseeds

186. Throaghout the world, oilseeds are either utilized whole or are processed
in order to derive their principal components. Although the following discus-
sion refers to utilization in both developed and developing countries, it is
convenient from the point of view of the latter group of countries to distinguish
between subsistence and commercial usage. This division is justified on the
grounds that the two sectors are subject both to different constraints and a
different emphasis upon similar constraints in terms of providing a framework
for the expansion of the oilseed economy in developing countries.

187. Before proceeding in detail, the terms "subsistence" and "commercial" sec-
tors should be defined. Subsistence production in agriculture is usually taken
to mean that there is little or no surplus available for the market after the
needs of the farmer and his family have been met. Where the products of sub-
sistence agriculture require processing prior to consumption this is typically
carried out domestically or by cottage-type industry. In the case of oilseeds,
when the product required by the producer is the oil contained in the seed he
may make use of the village mill. It is this type of environment which is re-
garded as subsistence although it cannot be associated with a given teohnology,
Oilseed or country. Basically, the definition implies that the value added to
the oilseed after harvest is minimal. The commercial sector is largely asso-
ciated with that proportion of the oilseed crop which is sold off the farm and

subsequently processed to produce end products, or raw materials for end product s,
for sale in the retail sector.

188. 1In the subsistence sector the greater proportion of the oilseeds produced
is therefore retained by the farmer. The crop retained has two principal usess
as the seed for next year's crop and to meet the consumption requirements of

the farmer and his family. The former use generally accounts for 5=10 per cent
of total crop utilization depending upon the individual crop, the overall yield
obtained and the state of economic development. Most smallholders in developing
countries retain their seed requirements from the preceding crop, although various
schemes to improve seed quality often make it possible for farmers to obtain im-
proved seed on concessionary terms. Farmers in developed countries make wide
use of certified seed, which implies buying-in for each new crop seed which is
guaranteed disease-free and of known characteristics. ’
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189. The proportion of oilseed production retained by the producer for his own
food requirements varies both geographically and according to the particular oil-
seed concerned. Broadly speaking, most subsistence utilization is found within
the developing countries, but even within this group there is wide variation
according to the traditional uses of each oilseed. Precise information on the
Proportion of each oilseed that is utilized commercially in different regions

of the developing world is difficult to come by, but a number of estimates have
been brought together in table 14, which provides a backcloth to the discussion
of individual oilseeds which follows.

Coconuts

190. In a similar manner to groundnuts, coconuts are virtually a staple food in

their traditional zrowing regions. The only cocomut producing countries of any
significance in world terms =re Asian, namely India, Indonesia, the Philippines,

and Sri Lanka. India and Sri Lanka have basically domestically-oriented indus-

try although erporting small quantities of cocomut products. On average, India

and Sri Lanka process only about 40 per cent of their goconmut production. In

other words, by far the greatest share is utilized at the subsistance level by
Smallholders and their families. g

191. Although Indonesia has an export industry, it still utilizes almost half
its coconut production at the subsistence level, but it is estimated that at
least 80 per cent of Philippine coconut production has a commercial outlet, being
exported as copra, crushed or ooconut 0il, or used in the desiccated cocomut
industry. It is estimated that, taking together the main coconut producers, and
making an allowance for small producers in Africa and Latin America, about 40

per oent of world coconut production is used at the subsistence level.

Soyabeans

192. World production of soyabeans is dominated by Brazil, China and the

United States. Brazil and the United States present a sharp contrast to China

in terms of s¢yabean utilization. In the United States virtually all soyabeans
are used in the commercial oil-milling industry. Brazilian production of soya~-
beans has expanded with the same end in mind. However, soyabeans are a tradi-
tional Chinese food and a very high proportion of soyabeans are used domestically,
after various forms of preparation, as a staple food. The bean shoots are also a
popular item of diet. Similarly soyabeans in Indonesia are used essentially as
an ingredient of traditional dishes. Congequently, in Asia generally,it is
estimated that as much as 40 per cent of soyabean production remains in the sub-
sistence sector. However, globally the amount which reaches the commercial 8eC~
tor is probably about 80 per cent.

Groundout s

193. The proportion of groundnut production which does not enter commercial *
marketing channels is high compared with that of most other oilseeds, since in

its principal growing areas the groundmut is in effect a staple food. In many
countries a high proportion of the groundnuts consumed at the subsistence level

are eaten as nuts and are not crushed. However, the latter form of utilization

is common where groundnuts are the predominant source of vegetable 0oil. As a
worldwide average it is estimated that about 40 per cent of groundnuts are not

marketed, of which perhaps 8 per cent would be retained for seed and the remain-
der used as food.
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194. Regionally, the proportions retained by the producers vary quite signifi-

cantly. North America, mainly the United States, has the lowest retention per-

centage. However, only about 25 per cent of groundnuts are crushed for their

0oil. Most groundnuts in North America are used in the food indusiry, for example,

to make peanut butter. Latin America, mainly Argentina and Brazil, retains about

20 per cent of groundnut production at the village level. Compared with the

other continents, this is a low figure. However, there are marced regional dif-

ferences in both Africa and Asia. As a whole, Asia is close to the world aver-

age, India being the main representative with 36 per cent retained. At the other

end of the scale, however, minor groundmut producers, such as Bangladesh and :

Pakistan, are cstimated to retain over 80 per cent of their production on the

farm. In the latter two countries groundnuts are neither the principal 0il seed

nor the main source of vegetable oil. Africa is the major groundnut-producing

continent and the continent most dependent upon grcundnuts as a staple fuod.

Nevertheless, variations are again apparent in a number of countries, for example |
in Senegal and Sudan where groundnuts are a major source of foreign exchange,

the amount retained is of the ovder of 25-30 per cent despite the large local

consumption. In contrast, the decline of production and trade in groundnuts in i
Nigeria has considerably raised the proportion retained for local congumption. ’ j
It is estimated that at present 75 per cent of Nigerian groundnut production is

retained by producers. Other small West-African producers show similar figures.
On average it is estimated that about 48 per cent of African groundnut production
is utilized at the subsistence level.

Cottonsgeed

195. Broadly speaking, the proportion of cottonseed utilized at subsistence level
is much the same as for groundnuts, around 40 per cent of total seed production.
However, the reasons are very different. Cottonseed is not a staple food, and
cottonseed oil is very unlikely to be used in its crude state at the village
level . Consequently, very little cottonseed is crushed at village level. The
main use of cottonseed at the rural level is as animal feed. Essentially, the
use of cottonseed depends very much upon the degree of organization and centrali-
zation of cotton-ginning facilities. In contrast to the situation withL regard
to groundnuts, Africa retains comparatively little cottonseed at the farm level,
usually some 20 per cent. This is primarily because the two major cotton p:ro~-
ducers, Egypt and Sudan, have well organized and modern cotton industries which
allow large quantities of cottonseed to be processed. Sudan, for example, re-
tains very little cottonseed at the farm level, even a proportion of the seed
requirement being replaced each year. In comparison, other African cottonseed
producers are of little significance.

196. On the whole, cpttonseed production in Asia is not as export-oriented as
that of Africa, consequently cotton-ginning facilities are not always located

in such a way as to promote the extraction of the cottonseed. India is possibly
the prime example in Asia: only some 40 per cent of cottonseed is actually
crushed. In Afghanistan and Pakistan, on the other hand, cottonseed is a ma jor
Source of vegetable oil. Consequently a high proportion of cottonseed in these
two countries is crushed. In Latin America, Brazil is ihe main producer and the
cotton industry is similar to those of the Asian countries in being essentially
domestically oriented. Consequently, a relatively high proportion of cottonseed,
some 40 per cent, is not utilized commercially.
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0il palm

197. The oil palm fruit has to be processed quickly once picked. Most of this
processing i3 carried out on a factory scale but village processing methods are
common in West Africa. However, on a global scale the amount involved is small,
probably not more than ahout 20 per cent of total oil palm production. This
first stage processing of oil palm fruit usually yields palm oil and palm ker-
nels, The latter may also be processed at the village level but again the
amount involved is very small. Consequently, looked at in terms of the possible
pransferance of processing from village to factory level, the potential in the
case of oil palm is rather limited.

Rapeseed

198, Althomgh India is the leading producer, tne developing countries as a group
account for only about 3 per ~ent of global rapeseed production. Rapeseed is
invariably crushed for its 0il but in the developing countries a high proportion
of seed is crushed at the village level. Bangladesh, India end Pakistan account
for almost all developing country oilseed production, and in these countries
crude rapeseed oil is highly regarded for the flavour it imparts in cooking.
Consequently, it isz estimated that more than half of developing country rape-
seed production is used at the subsistence level,

Sesame seel

199. Sesame seed is a minor oilseed but it has certain unique features in terms
of its utilization. For example, the majority of exported sesame seed is not
crushed but 1s used in the confectionery and baking industries. The principal
producers of sesame are Ethiopia, India and Sudan. Indian 3esame production is
primarily for home consumption, and it is estimated that about 65 per cent of
Besame seed production is retained at the village level. In Ethiopia and Sudan
congsiderable quantities of sesame seed are exported. Sudan's exports plus its
own commercial utilization account for little more than 30 per cent of the
country's sesame production, but in Ethiopia about 80 per cent of the sesame
production is accountei for by commercial uses, mainly exports of seed. In the
marginally cultivated areas of the Sudan sesame is the major oilseed. The
principal oilseed in Ethiopia is niger seed, which accounts for most domestic
usage. In global terms as much as 6° per cent of world sesame production is
consumed in the subsistence sector. )

Sunflower seed

200, Sunflower seed production is dominated by the USSR and Eastern Europe,
where the vast proportion of seed is crushed for oil, although small quantities
are sold for direct human consumption. Consequently, amongst the group of
developed countries there ig little use of sunflower seed other than for ils
0il, In a number of developiag countries sunflower seed is primari’y used as
a foodstu®f without crushing. In India it is estimated that about 30 per cent
of sunflower seed production is crushed at the village level . However, as a
group the developing countries account for such a small prop:r-ti of world sun-
flower production that they have little influence upon the str,icture of its
utilization. Argentina is the only significant producer and neirly all sun~-
flower seed there is commercially crushed.
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Safflower seed

201, Safflower seed makes the smallest contribution to the oilseed economy of
all the seeds under review. Its utilization at the subsistence level is largely
a reflection of its func*ion in India and Mexico. In the former country, saf-
flower production has a long history but has remained a comparatively minor oil-
seed, popular for its oil. FEy far the greater proportion of production is pro-
Cessed at the village level. In Mexico, safflower growing is of more recent
origin and has largely developed over the past decade. Consequently the crop

is primarily associated with ccmmercial processing facilities.

* * * * *

202, To summarize, the subsistence sector is a major user of oilseeds in the
developing economies. Taking all the oilseeds under review and the developing
economies as a group, about one-third of available oilseeds never enter the
"market", in the sense that they are primarily grown, processed and consumed
within an economic and social framework that allows little if any opportunity
for adding value to them. Consequently, over one-third of developing country
oilseed production is contributing little more than its farm gate value to the
oilseed economy as a whole. The implications of this for the demand for oil-
seeds are explored in the final section of this chapter.

Utiligation of oilseed products

Vegetable oils

203, The extensive occurrence of subsistence utilization of oilseeds in deve~
loping countries carries implications for the utilization of products derived
from oilseeds. Thus considerable differences are found not only between ‘he
developed and the developing countries, but also amongst the ceveloping coun-
tries themselves. Such differences are also reflected in different per capita
consumption levels of oilseed products, For example, in the case of oils and
fats, per capita availability net of trade of the ten ma jor oilseeds was, in
1975, three times as great in the developed countries as it was in the develop=~
ing countries. Even in those developing countries which are major producers
of vegetable oils per capita consumption is generally under half that of deve-
loped countries, although in some of these countries, such as Argentina, Brazil,
Malaysia, the Philippines, Sudan and Zaire, where the oil-crushing industries
are well developed, consumption has risen quite considerably. It is also not-
able that vegetable oils provide a much higher proportion of oils and fats con-
sumption in certain developing countries. Asian and African countries in par-
ticular show a reliance on vegetable oils as the main source of fat in the diet.

204. Different levels of per capita consumption of vegetable 0ils reflect dif-
ferent patterns of usage and hence of demand between the developed and the
developing countries. The figure summarizes the end uses of oilseeds and oilseed
products and it is evident that a wide variety of consumption patterns is pos-
sible. In the developed countries the principal end uses are as margarine or
shortenings, which account for about 45 per cent of total vegetable oil utili-
zation., Subatantial amounts are also utilized as cooking or salad oils, espe-
cially in the United States, where about 43 per cent is used in this way, in
Japan, and, in the special case of olive 0il, the Mediterranean countries. In
developing countiies, on the other hand, a much higher proportion is used as
cooking oil, while margarine and shortening industries are less well developed.,
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For example, in India something like 60 per cent of total edible oil consumption
is utilized as cooking oil, with only 20 per cent used in vanaspati, ‘

Since animal fats COmprise only a small proportion of this, mainly in the form of

ghee, the distribution closely reflects the pattern of utilization of the major
vegetable oils,

Figure . The end uses of oilseeds

[~ Cooking /salad oils

Shortening

Margarine

Soap

Paints

Vegetable 0ilp— Confectionery

Cosmetics

Lubrication |
e Industrial chemicals ‘

~ Animal feeds

Protein flour

Oilmeal Beverages with high protein content
Meat extenders and substitutes

.. Texturized protein foods

™ Handicrafts

Fuel

Hulls, shells, fibre etc = Building materials
Matting

|_Pulp and paper

[~ Confectionery
Whole seed or nut Subsistence food
| Beverages

205. The other major oil users in Asia, namely Indonesia and the Philippines,
are largely dependent upon ooconut oil. In Indonesia it is estimated that over
80 per cent of oil production is currently used for cooking purposes. In the
Philippines, on the other hand, multinational companies utilize a major share
of the available coconut 0ily so the amount actually used for cooking is some-
what lower than is found in other parts of Asia. Another country at the lower end
of the spectrum is Sri Lanka, where it is estimated that only about 45 per cent
of available coconut o0il is used for oooking purposes. In Asia as a whole some
70-75 per cent of vegetable oil production is used as cooking oil. The maior
exception to this figure is Pakistan where only a relatively small proportion
of refined cottonseed oil is actually used for cooking. By far the major pro-
portion of vegetable o0il in Pakistan is hydrogenated to form vamaspati.

206. In Africa the use of vegetable oils for cooking purposes ;i sven more pro-
nounced. A number of countries, for example Ethiopia, have Little other form
of utilization. Here the vegetable 0il marketed is of“er 3 Llend of two or
three oils, most of which are marketed in the crude form, Only a very small
proportion of vegetable o0il is partially or fully refined for sale as oooking
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oil. The proportion of oil used for cooking also varies somewhat Letween the
ma jor groundnut producing countries of West Africa. The majority of countries,
such as Mali, Niger and even Nigeria use 80 per cent of their groundnut oil for
cooking purposes. However, at the lower end of the scale is Senegal where the
proportion is only €5 per cent. Again much of the oil produced is utilized in
its crude rather than refined form. This situation is in contrast to the major
cottonseed o0il users, such as FEgypt and Sudan. In these countries refined ~ot+ton-
seed o1l is used widely for ccoking, mainly by the urban population. The crude
groundnut and sesame oils are predominantly used by the rural populations.
Taking the developing countries in Africa as a whole, approximately 70 per cent
of their vegetable o0il availability is used as cooking oil.

207. Latin and Central American countries generally have a broader-based in-
dustrial sector than most African and Asian countries. Consequently, although
the amount of vegetable oil used for cooking remains high in absolute terms,
it can Le considerably smaller when expressed as a proportion of the totzl
amount of vegetahble oils utilized. The major users of vegetable oils such as
Brazil, Mexico and Venezuela produce substantial quantities of refined oil as
Well as having quite significant rural oil producinyg sectors., On average some
55 per cent of vegetable oil is probally used in these countries for cooking
purposes, but some countries, such as Bolivia, Colomtia, Ecuador and Peru, all
make far greater use of vegetable oils for cooking purroses.

208. The proportion of vegetable 0il not used as cooking oil has two major uses,
namely soap and associated products and margarine/shortening production., The
most important incdustry based upon vegetable o0ils in the ma jority of developing
countries is the soap industry. However, the amount of 0il used for soap making
is relatively small even though the industry as such is often a major one. As

a group the developing countries utilize about 16 per cent -f their veretable
0il production in the soap industry. Murther jdetails ire proviie! in chapter 1V,

209. The other major end use of vezetable oi ls, especially in the ‘ieveloped
countries, is in the manufacture of margarine and shortenins. hese prosucts
are not highly acceptable in many tropical countries but are nevertheless tending
to become established in certain countries, for example Frazil. The production
of refined soyabean oil in Frazil provides an ideal raw material and it is esti-
mated that nearly all the 120,700 tons of margarine produced in Bragzil each

Year is based on soyabean o0il., In contrast, Mexico produces very little mar-
garine but has a major market for prepared fats such as shortenings,

210. India is undoubtedly the major developing country market for hydrogenated
fat, in ‘he form of vanaspati. In 1974 vanaspati production accounted for about
20 per cent of total vegetable oil consumption in India. Vanaspati is used in

all parts of India for the preparation of confectionery and all types of sweet~
meats. Besides this general usage, most vanaspati consumers are from the urban
areas and amongst those who have a preference for animal ghee as a cooking oil.

211. As noted above, vanaspati production is also by far the major end use of
vegetable 0il (nearly all cottonseed oil) in Pakistan.

Nilmeals

212, 0Oilmeals are a major source of protein, most of which is presently consumed
by the livestock industries of the developed countries. The growing utilization
of oilmeals in these countries (noted in chapter II) has been generated by the
growth of livestock industries, generally in response to increased demand for
meat and the deveiopment of more intensive feeding methods for most types of
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livestock., Provision of protein is essential in livestock feeding and although
grains are commonly the main source of protein in feeds produced in developed
countries, oilseei meals are used to supplement them, Developed and, to a lesser
extent, centrally planned economies are therefore at the centre of the demand

for oilmeals.

213, In the developing countries, on the other hand, graines are primarily used
directly for human consumption and oilcakes, and meals tend often to be the prin~-
cipal source of protein for animal feeds. At subsistence level oilcakes are

also a source of energy due to their high residual oil content, while in many
cases the whole seed it 1sed as feed.

214. The internationsl pattern of oilcake utilization is illustrated through
an examination of imports. In this respect the EEC accounts for almost 50 per
cent of world imports. Other major developed markets are Spain and Japan. Im-
ports into Fastern Furope and the USSR have considersbly increased in recent
years, while import markets in developing countries have also grown rapidly,
among them Iran, Mexico, the Republic of Korea and Venezuela.

215. Although all oilmeal importing countries import soyameal, the import pat-
terne for other products differ significantly. For example, the incidence of
aflatoxin contamination has seriously reduced the consumption of groundnut cake,
and only the United Kingdom and France are major consumers in the EEC, partly
because of their former connection with producing countries. Denmark's consump-
tion is nil. Moreover the harmonization of EEC regulations will become an in-
creasing constraint on its consumption. Imports into Fastern BEurope (notably
Czechoslovakia, Hungary and Poland) are significant, being due mainly to barter
agreements, mainly with India.

216. 1In general, in the developed countries, oilcake/meal other than soya form
a residual or marginal market. They are either in short supply, e.g. linseed,
because of the falling demand for linseed oil, or sesame, because the seed can-
not be mechanically harvested; or they possess certain toxic/anti-nutritional
elements that reduce demand, e.g. rapeseed (erucic acid), cottonseed (gossypol)
and groundnut (aflatoxin). Copra and palm kernel cake have a high fibre content
and so are generally used only in cattle feeds.

217. A further use of vegetable protein is directly for human consumption, It
has long been recognized that consumption of vegetable protein from oilmeal need
not be limited to animal feeding but could be extended to direct human consump-
tion. Recently, following the escalation of meat prices throughout the world
mainly caused by the increased cost of the compound feed on yhich animals are
reared, the use of vegetable protein for direct human consumption has become an
economic proposition in developed countries. Soya protein leads the market

and at present is #80ld in a mumber of forms but particularly as texturized vege-
table protein. This is used mainly as a meat extender. Nevertheless, the inherent
mutritional value of soya protein should eventually enoourage its use as an
alternative food source in its own right.

218, Some soya protein products have been marketed for up to forty years, for
example soya flour, grits, concentrates and isolates, but only reoently were
extrusion and spinning processes applied to the defatted flakes to form tex-
tured vegetable protein. The United States is the largest market for soya
protein for human consumption and it is estimated that 900 million pounds

(408,000 tons) are used annually for all applications, including export to over-
seas markets,

219, Protein made from oilseeds is not yet important quantitatively in develop-
ing countries, although it has already been used sucoessfully to enrich protein-
deficient foods in a number of cases (see also chapter VII),
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220. Decpite the recent use of soya protein for human foods, the market for
vegetable oilcakes as animal feed will continue to be the dominant one for some
time to come.

The demand for oilseeds and oilseed products

221, The main patterns of usage of oilseeds and oilseed products outlined in
this chapter provide a frame of reference for discussing the demand for these
products.

222, In the case of oilseeds, the situation in developing countries is compli-
cated by the presence of subsistence activity, which has been shown to be wide-
spread. In the subsistence sector the demand for oilseeds isy by definition,

met by the consumer's own sources of supply and has little importance outside

the sector. Demand is a function in this case of customary tastes, agriculture
practices, and low levels of income. As farmers move out of subsistence produc-
tion their income levels generally tend to increase and become important deter-
minants of demand. This is already the case in commercialized sectors throughout
the world. However, the demand for oilseeds is to a large degree a derived
demand, depending upon the demand for vegetable oils and oilcake.

223. The extent to which the supply of oilseeds is able to meet an increased
demand for vegetable oils and oilcakes depends not only on the rate of growth
of total oilseed supply but also on the type of seed grown, since different
Beeds contain different amounts of oil and cake. Thus the rate of growth of
demand for oilseeds may be greater or less than the rate of growth of demand
for oils, depending on whatever changes occur in the composition of oilseed
pProduction. Such changes, however, would have to be extremely substantial be-
fore they would be capable of affecting the rate of growth of total demand for
oilseeds by as much as even a half per cent, and any effects of changing the
composition of production will be of marginal significance. For practical pur-
poses the rate of growth of demand for oilseeds is therefore assumed to be simi-
lar to that for vegetable oils.

224. The main uses of vegetable oils are as liquid cooking oils or as inputs
into consumer goods such as margarine, vanaspati, confectionery and soaps and
the widely differing patterns of usage throughout the world have been described
above. In the case of liquid cooking o0il, demand is direct, but for oil-based
products the demand is again a derived one. The different patterns of consump-
tion throughout the world to a large extent reflect differing income levels, and
incomes are therefore a primary factor influencing the level of demand. ~The
growth of incomes, in developing countries in particular, can be expected to
have profound effects on the demand for vegetable oils at present being con-
sumed at much lower per_capita levels than in the developed countries.

225. 1In the developed countries, on the other hand, where per_capita consumption
levels of oils and fats are already extremely high, averaging between 20-25 kg
Rer_capita a year, it is not thought that future increases in per capita incomes
will lead to any substantial further increases in consumption of vegetable oils,
In this sense the markets of the developed countries are thought to be saturated.
The main influence on future demand for vegetable oils in these countries is
expected to be population growth. From the point of view of individual vege-
table oils however, the demand in developed countries has been experiencing a
continuous change towards a preferance for soft 0oil, i.e. 0ils liquid at room
temperature. This is partly due to their growing availability, particularly of
soya oil, but also to the gqualitative changes in consumer patterns occurring in
many developed countries, where consumers either believe or are heing led to be-
lieve in dangerous links between saturated fats and certain health problems.
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226. 1n the developing countries, changing per capita levels and population
growth are both powerful determinants of overall demand for vegetable oils,

In fact, the level of effective demand for fats and oils in many developing
sountries is rising at a faster rate than domestic supplies. This is due to
rising incomes, e.g. in the mineral oil exporting countries such as Iran and
lraq, or to the fact that the Governments of certain countries, e.g. India and
lakistan, have become committed to natiomal food policies in which fats and
oils have teen classified as essential commodities. Such countries are there-
fore committed to importing fats and oils in order to make up shortfalls in
domesti~ production.

227. While the factors which influence the demand for vegetable oils as a

group are comparatively easy to specify, the situation with regard to individual

vegetable oils is considerably more complex. This is because of the high de-

gree of substitution between different oils which has become possitle in recent

years for most uses. With the aid of modern technology nearly all vegetable

oils ape substitutable to varying degrees, both for each other and for other

animal oile, marine oils, and synthetic products., The manufacturer of food and

non-food materials based on vegetable oiis has a wide choice when deciding on a \
suitable oil for his particular end-product. Generally, he will select the cheap-

est and most readily available oil, depending on the nature of his end-product.

2283, Thus an oil or fat which becomes in excess supply in its traditional mar-
kets is likely to be used as a raw material by mamufacturers in both the food
and non-food processing industries. An example would be the widespread use of
soyabean 0il by manufacturers because it has tended to be readily available and
supplies have been generally predictable on a short-term basis. Palm oil is
being increasingly used as end-users are able to assess 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 new plantings in
Indonesia. The result of intensive competition tetween soyabean and palm oil
will probably be that each oil will find uses in an increasing number of new
end-products.

229. The degree of substitution between vegetable oils is a function of both
economic and technical considerations. The important relationship between price
and supply is demonstrated by the fact that the most competitive oils, namely
palm oil and soyabean 0il, have increased their share of total world vegetable
0il production from 35 per cent in 1965 to 44 per cent in 1975, a figure which
is projected to increase even further. The change in price differentials over
the last ten years has also been considerable. In 1965 the price differential
between the cheapest and most expensive of the vegetable oils was of the order
of $60 per ton, but by 1973 this had risen to $150 per ton and in 1974 had
reached an unprecedented $580 per ton. Differentials of this order of magnitude
for what are essentially similar commodities cannot be maintained without ma jor
changes taking place in the pattern of utilization. It is inevitable that pro-
cessors should seek to *ake advantage of the cheaper oil by extending its uses.
The development of blended food products such as salad oils, margarine, compound
cooking fat, and shortenings has increased the competitiveness and substitut—
ability of a large number of vegetable 0oils. In the case of salad oils, virtually
all the 1iquid edible oils can be substituted one for another while for use in
margarine and compound cooking fat it is possible to substitute most vegetable

oils which have been hydrogenated, and some in the natural and unhydrogenated
condition.

230. In addition, competition from synthetic materials must mot be overlooked.
So far this has mainly affected the non-food products utilizing lauric oils,
particularly detergents. The main reason for the introduction of synthetic
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fatty acids and alcohols into end-products using lauri. oils was that for marny
years the lauric oils were relatively highly priced, an., although they are pre-
sently somewhat cheaper, substitution in the inedivle se~tor tends to be tar
more irrevocable than in the food sector. Iurthermore, -~ynthetic substitutes
are now available and are well placed to take advantar. of any instability or
inadequacy of supply shown by the natural oils.. As “nc leveloping countries
become involved in setting up petrochemical industries, this source of comneti-
tion will tend to become increasingly possible.

231. With the demand for oilmeal, a new set of variables comes into play. Sub-
stitution is again possible but constrained by the nuiritional requirements of
different types of livestock for which the oilcake or meal provides a feed,

The demand for oilmeal for animal feed is therefore a derived demand depending
upon the demand in consuming countries for livestock produce., In the developed
and developing countries the main determinants of demand for these products are
again income and population levels and growth rates.

232. As with other animal feeds the market for oilmeal is characterized by its
large size, both as regards the sellers/importers, the shippers and the con-
suming units, the feed compounders. Moreover each consuming country produces
a considerable amount of meal from imported oilseed, particularly soya. Again,
these production units can be characterized by their large scale.

233, The demand for oilmeals thus depends on a variety of factors including the
number of livestock on compound feeds; the price levels of oilcake/heal which
influence both their inclusion in compound feed and the level of feed costs,
which in turn effect the profitability of the livestock sector and therefore
the intensity of feeding; and the general economic climate.

234, In general these factors are favourable for the late 1970s. However, a

dampening influence on the demand could be tighter EE" regulations encouraging
greater use of skim milk in animal feeds, and the more aggressive marketing of
Bingle-cell proteins, which could be given official encouragement in order to

increase the Commnity's self-sufficiency and save foreign exchange.

235. Should the market for human consumption of oilseed protein products ex-

and rapidly, this would also become a major influence on demand for oilmeals.
The direction in which this market is likely to develop is not yet clear, how-
ever, and the main determinants of demand for such products have not been properly
identified. In both developed and developing countries there are problems of
acceptability of products based on vegetable protein for human use and there is
a great danger that these will be identified as inferior substitutes for live-
stock products having higher consumer status. There could thus be a perverse
effect on demand for these products as incomes rise. This is obviously a matter
which has to be handled extremely carefully,

236. In summary, the main influences on the demand for oilseeds and oilseed pro-
ducts are income and population growth rates, with somewhat lower emphasis on
the income element in developed oountries. For individual oilseeds the question
of substitutability and availability is of prime importance and finds its exXpres-
sion on demand via relative prices of substitutable oils and meals.
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IV, THE PRODUCTION AND SUPPLY OF OILSEEDS AND OILSEED PRODUCTS

237. In considering the utilization and demand for oilseeds and oilseed products
in the previous chapter, it was useful in the case of the developing countries
to distinguish between subsistence and commercial utilizatione This distinction
is obviously also relevant when considering the structure of production of
oilseed products. Thus, in the developing countries the presence of a large
subsistence sector usually means that processing methods are of the village
type, using mainly manual or animal power, and having consequent implications
for productivity and efficiencys This is in contrast to the commercial sector
where the incidence of factory level processing tends to be greater, and which
leads to a different situation with regard to the supply and quality of oilseed
productses Consequently, the present chapter begins with a review of the main
characteristics and relative incidence of the different types of oilseed proces-
sing methods.

238, The extend to which different types of processing facilities exist within
individual countries varies enormously worldwide. It is not intended to pro-
vide here a detailed country-by-country account of processing facilities - the
available data do not in any case permit this - but to discuss, very broadly,
the role of the various technologies mentioned with reference to specific
oountriess Distinction between village-scale processing and large-scale proces-
sing is retained but there are a number of factors common to both sectors which
can blur the distinction in certain countries. Similarly, although the commercial
processing sector is often discussed as an entity, the diversity of processing
techniques and the possible combination of techniques make for a very heterc-
genous sector, particularly when viewed on a global scales The technology of
oilseed processing in the commercial sector may be broadly classified into
small-scale expellers, medium- to large-scale expellers and solvent extraction.
The first category of mill is usually capable of processing 5-20 tons a day

and the second in the region of 50-150 tons a day.

The_incidence of village-scale processing

239, The geographical distribution of village oilseed processing is a wide cne.
To a greater or lesser extent, village oilseed processirg is carried cut in
virtually all developing oountries and even in some oountries with a compara-
tively high gross na'ional product. Village processing is primarily conoentrated
in Africa and Asia and may be applied to virtually any oilseed* The oilseeds most
oommonly processed at the village level tend to be those for local consumption
since the amounts involved are small and in any case the collection of oil from
8o many small outlets would be a major problem of logistios if such outlets
where the basis of an export trade. In Africa, the seeds commonly processed at
the village level are sesame, groundnuts and oil palm. The latter is something
of an exoeption since palm oil production is generally by factory processing.
The major oilseed producing countries where village processing remains signi-
fioant are Ethiopia, Nigeria, Senegal, Sudan and Zaire.

240, In Sudan, particularly in the sesame seed produoing areas, there is a
substantial amount of village level processing using 8. The aasarg is
basically very similar to the Indian chekku but generally oamels ure used tc
drive the mill instead of oxen. It has Deen estimated that about 60,000 tons
cf seed, mainly sesame, are processed by these animal powered mills, and this
figure is probably a conservative estimate.
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241, In Nigeria, groundnute produced in the subsistence sector are shelled by
hand or by pounding in a mortar. O0il extraction is carried out in the villages
but is very inefficients One method is to heat the kernels with sand for about
thirty minutes in order to loosen the testa which is then removed by winnowing.
The kernels are then pounded to a paste with a little water and pressed using

a rollers After re-working the paste with more water, it is pressed again and
the cake from the second pressing is made into small balls which are heated in
a pot in order to extract further oil. Residual cake from this process still
contains some 35 per cent of o0il and goes rancid rapidly. Similarly palm kernel
oil may be extracted in various wayse One method used in the eastern part of
Nigeria is to steep the whole kernels in water for a few days and then the roast
gently in a pot, sometimes with a little palm oil, until the palm kernel oil
exudese Due to the present shortage of oils and fats in Nigeria, it would appear
that palm kernels are being processed in the subsistence sector to an increasing
extent for domestic’ edible use.

242, Palm oil for the subsistence sector is extracted from fruit harvested from
semi-wild groves and also from groves which have been replanted with improved
materiale The o0il is extracted from the fruit mesocarp by methods which range
from the very primitive to the use of hydraulic screw presses and power driven
centrifuges. The most primitive methods have an extraction‘efficiency of only
40-45 per cent; the free fatty acid content ig probably over 5 per cent and
often very considerably highere. The 0il is clarified by bolling with water and
skimming off the clear oil,. Probably the largest proportion of o0il is still
produced by such methods. In the Niger delta area "gard o0il" with free fatty
acid content of 30-50 per cent is made by allowing the loose fruit to ferment
in a pit or in a long wooden canoe for several days. The extraction efficiency
is only 20-30 per cent,

243, In spite of the widespread incidence of village oilseed processing in Africa,
especially Nigeria, it is undoubtedly true to say that the most extensive use

of such a technique is still found on the Indian sub-continent. In India itself
village ghanis are estimated to process about 13 per cent of all oilseed crushings
and the capacity of the ghanis has been estimated to be in the regiun qf 2 million
tons annually. The seeds most commonly processed at the village level are rapeseed,
sesame and safflower seeds. Again, in Pakistan it is estimated that approximately
8 per cent of oilseeds are orushed by village ghanis. The seeds are predominantly
rapeseed and sesame,

244, Rural coconut pProcessing is widespread in South-East Asia generally, but
village coconut oil production in Indonesia is particularly significant.

245, From this brief survey, a number of salient features pertaining to village
oilseed processing may be noted. Firstly, such facilities, usually animal driven
but possibly motorized, are widespread and are applied to most of the major
oilseed grown in developing countries. Sesame seed, rapeseed, safflower seed,
and coconut and oil palm are all extensively processed at this level. Secondly,
absolute output levels are very limited. Many animal driven is are capable
of processing only 40 kg of seed a day and the maximum possible at the village
level is not likely to be more than 1 ton a daye Thirdly, the oil extraction
rates obtained using village methods are limited. Earlier paragraphs mention
extraction rates as low as 40-45 per cent especially pertaining to oil palm and
oopra. Depending on the seed in question rates can be higher, espeocially after
& seoond pressing, but it is probably fair comment to say that most village
prooeseing meth. . are no more than 50-55 per cent effiojent. A further faotor
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is the quality of oil produceds With care, oil quality at the village level
can be good and since the oil is mostly used quickly, the free fatty acid
content is not usually excessive with the possible exoepticn of palm oil,
where a high content is sometimes preferred.

246, Finally, because there is seldom, if ever, any preparation of oilseeds
before crushing, or refining facilities subsequent to ocrushing, the products

cf village oilseed processing are confined to two commodities: the crude oil

and the cilcake. Both products undoubtedly have their uses but they are severely
limited. More refined processing techniques open the way to a greater number

cf end uses. Generally speaking it would be to the advantage of the countries
cencerned if the degree of village processing could be reduced and replaced

by more efficient techniques giving a grater yield of oil and an broader base
for subsequent utilization.

247. However, it should be recognized that in many areas the village prooessing
still has and will have in the near future a useful role - providing emplcyment,
assisting rural development and contributing to the food supply of the inha-
bitants with valuable nutrition.

The incidence of factory scale processing

248, By far the major share of oilseed crushing is carried out by some form of
powered mechanical means. This might be either an end in itself cr a prelude

to further processing. However, the scale and variety of technologies varies
enormously as does the structure of the oilseed proceseing industries. In many
developed countries, pre-pressed sclvent extracticn is the most oommon technique,
but in many developing countries numerous screw presses, often 20 or more years
old, are the principal form of powered crushing unit, In some developing
oountries, however, solvent extracticn units have been established., These units
are commonly, but not necessarily, associated with mechanical pre-pressing
facilities. Solvent extraction methods are also asscciated with a wide range of
cilseeds, :

249. Solvent extraction constitutes the most efficient method of recovery from
oil-bearing material, particularly for those oilseeds or other materials low

in oil content. Since minimum heat treatment is involved, the oil produced by
sclvent extraction is of marimum quality and the meal contains prcteins subjeoted
to a minimum amount of damage due to the effects of heat. However, solvent extrac-
tiocn equipment is relatively expensive compared with other extraction systems

and in using inflammable solvents there is a safety factcr involved. Some recent
types of solvent extraction plants have provision for directly handling high

oil content seeds. '

250+ The extraction cof palm oils is one industry whioh, for technical reascns,
is invariably carried out in producing countries. For example, virtually all
Malaysian oil palm production is based on plantations supplying factories
processing usually up to a maximum of 40 tons of fresh fruit bunches an hour,
although cne factory exists with a processing capacity of 80 tons arn hour, The
oil is extracted either by hydraulic presses or, in the more modern mills, by
continucus screw presses. These mills provide both crude palm oil and palm
kernels. In Zaire, palm oil production is similarly based upor large commercial
estates and smaller plantations. Mcst of the oil of commerce is extracted in
faotories attached tu the estates which also process bunohes and loose fruit
purchased from smaller plai.tations and villages.
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251, In contrast, estate production of palm oil in Nigeria is very limited but
utilizes hydraulic or continuous ecrew presses as in Malaysia. However, the
seasonal variation in production is greater in Nigeria owing to the less even
rainfall, and milling capacity must be able to cope with the peak harvest. Power-
operated pioneer oil mills were designed and introduced into Nigeria in the

late 19408 and early 19508 by the 'nited Africa Company to prccess loose fruit
purchased from small farmers. They were erected when labour was cheaper than

at present and have proved unsuccessful on the whole because they are labour-
intencive in operation despite a relatively high investment cost. Not enough
fruit is brought to the mill by the farmers in the absence of organized transport
since many are discouraged by distance, and it has proved difficult to find
managerial skills at the required level for efficient operation. Hand-operated
screw presses of the Curb type, which have been used in Europe for pressing
grapes and cider apples, were introduced some years ago and it has been estimated
that there are some 10,000 machines in use in the former Eastern Region.

252, In the Ivory Coast there are nine palm oil millc processing mainly estate

produced palm fruit, and also the fruit from wild palms which is supplied to

the mill by local growerse The mills are generally organized into production

lines capable of handling 10 tons of fresh fruit bunch an hour, and the total

oapacity of the mills varies between 20 and 60 tons of fresh fruit bunch an |
houre There is still a great deal of village level processing of palm fruit, 7
but the tren 1is for small palm fruit producers to transport the fresh fruit |
to & mill in their area, /

253. Palm kernel is the other oil palm product. A large proportion of palm
kernels are exported but processing to a degree does take place in the producing
oountriess In Zaire, the production of palm kernels amounts to some 90,000 tons
a year and these are all extracted in local mills, about which little information
is available. Kernels originating from Unilever planations, which produced
about 55,000 tons of palm oil and 19,000 tons of palm kernels in 1975, are
expelled in Kinshasa. This factory has six expeller units and appears to be
working at full oapacitys. About three-quarters of the palm kermel oil production
is exportede In Malayeia, all the palm kernels produced are milled, the produce
of Sabah and Sarawak (24,000 tons in 1975) being transferred to peninsular
Malaysia for this purpose. Milling is carried out both by expellers and by pre-
press solvent extraction.

254, The coconut is possibly the most widely used of the oilseed crops and its
prooessing technology reflects this diversity. Copra processing in the Philippines,
the world’s largest coconut producer, is carried out in about 30 o0il mills with
daily capacities ranging from 14 to 600 tons. Total installed capacity is esti-
mated at around 1.4 million tons of copra a year, but utilized capacity in 1971
was only about 67 per oent of this figure. Many of the mills are equipped with
expellers which are at least 30 years old, but they are of the high-pressure
type and are generally still reasonably effioiente. There are at least three
modern mills using a pre-press followed by solvent extraction, and there are
plans for expanding the number of solvent extraction plants in conjunction with
existing mills. The overall extraction effioiency of the milling industry is
relatively good, with the residual oil oontent of ocpra cake being around

6-8 per oent and the free fatty acid content of the extracted oil within the
range cf 1-3 per cent.
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255, There are 42 registered copra crushing mills in Sri Lanka and about 20
small non-registered mills. Nine of the registered mills each have a capacity
for crushing over 10,000 tcns of copra a year and together account for two-
thirds of the total output of coconut oiles Total installed capacity of the
registered mills is estimated at 275,000 tons of copra a year, but again, utili-
zed capacity amounts to only about 50 per cent of the total available,

256, Similarly, there are estimated to be around 300 oil mills in Indonesia,
ranging from small-scale factories processing well under one ton of copra a day
to large, modern extraction plants capable of processing around 50,000 tons of
copra or palm kernels a yeare. The installed capacity of the copra milling
industry alone is estimated to be in excess of 1 million tons of copra a year,
while the utilized capacity is thought to be less than 40 per cent. The majority
of the mills, about 70 per cent, are situated in Java, although new mills are
being erected in coconut producing areas.

257« In contrast, coconuts are not indigenous to the Ivory Coast, but as a
result of the Government's agri .u.ltural diversification programme coconut
production has been expandinge The majority of coconuts are used for producing
copra, of which about 12,000 tons a year are produced and processed for oil.

A central processing unit for copra has been proposed with a capacity of 200 tons
a day, but at present copra crushing is carried out in a number of small mills.

258, With the coconut industry playing such an important part in the economy

of the Philippines, plans for setting up centralized processing plants have been
considered. When the economics of integrated processing have been further studied,
it would seem likely that the Philippines will be the first country to construct
an integrated coconut plant for the production of o0il, desiceated coconut, acti-
vated carbon, coir, hardboard, and specialized food products such as coconut cream,
and nata de coco which is made from coconut water.

259, Groundnut processing capacity in developing countries is geared to proces-
sing a much larger crop than has been available in recent years. Two countries
in particulary, Nigeria and Senefal, have a substantial inbalance of su oplies to
processing capacitys Groundnuts constitute the major source of vegetable oil
in Nigeria. However, since 1973, production has dropped very considerably due
to drought, disease and igternal marketing conditions. In recent years an
increasing proportion of groundnut production has been milled in Nigeria but
at the present time processing capacity is very much in excess of requirements.
There are 13 processing plants, nearly all in Kano state, with a total milling
capacity of nearly 1 million tons a year. Nearly all factories produce expeller
cake and one has solvent extraction facilities

260, A similar but less severe imbalance of processing capacity over supplies
occurs in Senegals, With a total annual crushing capacity of over 1 million tons
of nuts in sh 1ll, in recent years the factories have been operating at little
over half their full capacity. Furthermore, during years of low production due
to drought, groundnuts have been imported by the oil-producing firms from
neighbouring countries, in particular Mali, in order to sustain the throughput.
In 1966, four out of seven factories used pre-press solvent extraction equipment
which accounted for more than half the total milling capacity which at that
time was 520,000 tons. All the factories Live facilities for refining at least
part of their crude o0il production and for canning or bottling refined oil in
quantities suitable for retail sale.
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261. The largest producer of groundnuts in Africa, namely Sudan, has increased
the selection of groundnut kernels for the e&lible market in recent years and
expansion of the use of electronic sorting equipment by the Sudan 0il Seed
Corporation is expected to boost the amount of confectionery grade groundmut
kernels for export..

262, Cottonseed milling is possibly an area where there is a greater degree of
opportunity for improvement and expansion than with most other oilseeds, espe-
cially in developing countries. The Sudanese vegetable oil milling industry
depends predominantly on cottonseed as a source of raw material. There are 51
0oil mills using expellers, and they vary in size from one mill with 35 expellers
to many small mills operating just one expeller. Three large mills, located in
Khartoum, each have a capacity for processing 180 tons of cottonseed a day. The
other mills are distributed throughout the country and of these eight have a
capacity of 50 tons a day, 11 have a possible throughput of 20 tons a day, 10
mills have a daily capacity of 10-20 tons a day, and one mill has a nominal
capacity of 5 tons a day. The remaining mills are generally situated in the
sesame and groundnut production areas and are equipped with one expeller and an
oil filter, and process whatever seed is available., The 0il from these mills

is sold directly in the local markets, Total installed capacity of the mechani-
cally equipped mills is estimated to be 700-R0) thousand tons of oilseeds a year,
but utilized capacity is only 50-60 per cent. The large mills are operated
efficiently and yield oil-cakes with a 6 per cent residual oil content or less.
However, the smaller mills and single expeller units have no quality control
facilities and the residual oil content of the cake from these mills can be as
high as 10-12 per cent. In contrast to the milling industry in some other deve-
lopinz countries, the average age of equipment used in the Sudanese industry is
under 20 years, mainly because expansion of oilseed crushing took place only

in the early 1960s.

263}, ‘ottonseed processing in Afghanistan and Pakistan epitomizes many of the
problems associated with crushing the crop in developing countries. Tn Pakistan
the oilveed processing sector contains virtually all the processing levels pre-
viously delineated. The four principal sectors are:

(a) The traditional small expeller mills, of which there are about
400, varying in capacity from 7 to 30 tons of seed a day;

(b) Large expeller mills, 19 in number, with average capacities of
about 100 tons of seed a day each. Large and small expellers together produce
about 80 per cent of the o0il;

(c) Solvent extraction plants, with average daily capacities of 165
tone each, producing about 11 per cent of the oil in 1973/74;

(d) The bullock-driven village mills (rohlu), of which there are per-
haps 15,000 operating, each with a capacity of 1 maund (37 kg) of seed per day.
They produce about 8 per cent of the 0il, mostly rapeseed oil.

264, Expeller mills usually consist of a number of so called "Lahore" expellers,
capable of extracting 65 per cent of the available 0oil by twice pressing the
normal moist undelinted cottonseed (average linters content about 13 per cent).
Crushing rapeseed, expellers usually attain an average extraction rate of 75 per
cent, Large expeller mills use the same technology but have a greater number

of expellers installed. The low average oil extraction rate for cottonseed of
TO per cent is largely explained in terms of the preponderance of the traditional
oxpeller sector, which leaves more 0il in the seed. Crushing well-delinted seed
on a high performance expeller mill increases crude oil recovery to 85 per cent.
There are about nine mills in Pakistan capable of such high performance. Taking
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into account average refining losses, the oil lost to human comsumption by pro-
cessing on Lahore expellers is about 33 per cent compared with 19 per cent for
imported high performance expeller mills, With efficient solvent (hexane)
extraction, crude oil recovery of 95 per cent can be achieved. At present there
are 19 solvent extraction plants in Pakistan but they are greatly underutilized.

265. The cottonseed produced in Afghanistan is crushed in expeller mills with

a total annual capacity of 136,700 tons, but the factories are not running at
maximum efficiency and, besides improvement in efficiency, additiomal milling
capacity will be required over the next few years in order to handle the anti-
cipated future cottonseed crop. There are seven mills in the country, each with
cottonseed capacities between 10,000 andd 24,000 tons a year plus some 15 small
privately-owned mills with an estimated combined cottonseed capacity of about
16,000 tons a year.

266. By far the major share of the world's soyabean processing facilities are
to be found in developed countries, mainly the United States and Western Rurope.
Of the developing countries only Brazil has & major interest in soyabean crushing.
Total milling capacity for soyabeans is estimated to be about 3 million tons.
Some mills also process cottonseed and groundnuts; the seasons for these crops
are earlier in the year than soyabeans, so that there is generally no difficulty
in fully utilizing the milling capacity. Total milling oapacity for all three
oilseeds is estimated to be about 7 million tons. The mille in Rio Crande do
Sul crush only soyabeans and are operating a 33 day/year; the daily crushing
rate is about 6,500 tons., Total daily crushing capacity is about 10,000 toms.
The 0il content of the soyabeans is about 21 per cent and the extraction rate

is estimated to be about 18 per cent.

267. Although mechanical processing techniques account for an overwhelming pro-
portion of developing countries! vegetable 0il production a mumber of such
countries have established chemical processing facilities in the form of solvent
extraction units. These units are commonly, but not necessarily, associated with
mechanical pre-pressing facilities. Solvent extraction methods are also asso-
ciated with a wide range of oilseeds. In India most of the solvent extraction
units are reportedly utilized for processing oilcake and most of the solvent
extraction plants do not have expellers located on the same premises. There
are about 92 solvent extraction plants in India with an installed capacity of
about 6,000 tons a day, varying from older batch extractors with capacities as
low as 10-15 tons of oilseed cake a day to modern contimuous units with capa~
cities as high as 100 tons a day.

268. In Sri Lanka there are three solvent extraction plants, one batch plant
with a throughput of 5 tons a day, and two continuous plants with oapacities of
122 tons a day and 61 tons a day respectively. However, these plants have not
been used at anywhere near their full capacity. Most of the’cocomut 0il domes—
tically consumed is in the crude state, as there is consumer preference for the
flavour, but small quantities of crude oil are refined and used mainly for the
local manufacture of margarine and cooking oil. There are two large refineries
operating mainly batch processing, although ocontinuous neutralizers have been
installed. The efficiency of the oil industry is reasonably good considering
that most of the milling equipment is old.

269. In Indonesia solvent extraction plants are used to recover oil from the
high residual oil content cake produced by many of the oil mills. There are
five solvent extraction plants with an estimated processing capacity of over
120,000 tons of copra cake a year. These have been introduced with a view to
improving the efficiency of the industry, since the majority of the mills are
over 30 years old and are equipped with out-dated expellers and hydraulic presses.

e
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However, the most recently constructed mills have installed modern expelling
equipment combined with solvent extraction plant and are very efficient.

270. Pakistan has 11 solvent extraction plants operating in Sind and Punjab.
Five mills in Sind were erected with a capacity of 910 toms of seed a day, but
under current operating practice they are handling only about 670 tons a day.
In Punjab the solvent mills appear to be capable of producing at the rated
capacity. The total combined daily capacity of the expeller and solvent mills
i8 about 9,450 tons a day. Although solvent extraction is by far the most
efficient technical process, getting for example 92-97 per cent of the available
0il out of cottonseed as against 60-80 per cent when expellers are used, the
Ssolvent extraction industry has not been able to develop rapidly because of
adverse economic factors. One factor is the fixed price at which cottonseed oil
has to be delivered to the vanaspati factories. The second factor is the rela-
tively high local price for cottonseed expeller cake with a 6-8 per cent oil
residue and a high percentage of hull and fibre.

271. A high proportion of vegetable oil produced in developing countries is used
in its crude form. This applies to both village-processed and some of the larger
processing facilities. Consequently, refining facilities are comparatively J
limited, except where oil is being exported or a large indigenous urban market
is available., For example, there are 10 0il refineries in the Philippines,
mostly operating a batch process, although some are equipped with continuous
neutralizing and deodorizing plant. The installed refining capacity is esti-
mated to be about 150,000 tons a year, and utilized capacity is about 60-70 per
cent. Most of the refineries have glycerine recovery units and soap plants
attached, in order to make use of the refining by-products. Similarly, 1in the
Sudan, there are 10 oil refineries which are equipped for producing semi-re¢finad
and deodorized cottonseed oil, mainly operating a batch process, although two
have modern continuous neutralizing and deodorizing facilities., The majority of
the refined oil is utilized domestically as a cooking oil, about 60,000 tons a
year, while around 10,000 tons a year is exported as semi-refined 0il, mainly

to Egypt. Groundmut oil is also being refined to the extent of about 14,000
tons a year, and is used for cooking purposes domestically. Unrefined groundnut
0il is also used in the rural areas as a cooking oil to the extent of about
35,000 tons a year. Refining facilities are in use in a number of other deve-
loping economies but compared with the developed economies their extent is very
limited. They are often under-utilized and in many cases do not take full
advantage of the opportunities such facilities present for extending the number
of end uses of the crude oil,

Conclusions

272. The brief outline of oilseed processing facilities, confined largely to
the major developing country oilseed producers, serves to illustrate the wide
spectrum of oilseed processing conditions generally, and highlights a number of
the problem areas currently pertinent to a large number of oilseed producing
countries. Broadly speaking, four principal levels of technology are recognized,
namely village processing, small scale expellers, medium to large scale expellers
and solvent extraction. Whereas there is undoubtedly a iistinction to be drawn
between the structure of the oilseed processing industry in the major developed
countries as, say, represented by the United States or Western Europe and that
in developing countries, for example, India, it is inadvisable to take generali-
zations too far, A number of developing countries, for example Pakistan, have

an oilseed industry structure not far removed from that of more developed
economies,
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273. 1In aggregate the distribution of oilseed processing in the developing
world between the technologies mentioned is broadly on the following lines:

Percentage of all

Technology processing
Village scale 8-10
Small-scale expellers 45-55
Medium- to large-scale expellers 25-30
Solvent extraction 12-18

This aggregation embraces a very wide range of individual country situations
but does serve to illustrate the status quo which forms the basis of future
expansion. It should also be appreciated that the outlined distributioa re-
flects actual processing methods not merely the existence of processing facili-
ties,

Derivative industries

274. While most developing countries have widespread facilities for the extrac- i
tion of oil from oilseeds, the development of industries based on vegetable oils |

is less well established. The fismre showed the wide variety of end-uses that exist,

but the most important of these, from the point of view of further processing, are i
margarine and other prepared fats, and soapmaking. In each of these cades, the /
developing countries' share of production lags considerably behind that of the

developed countries. Thus, in the case of margarine and other prepared fats,

the developing countries in aggregate produced about 1.5 million tone in 1974,

compared with the world total of 8.2 million tons.

275. A similar situation is evident in the case of non-food uges of vegetable
0ils, of which the main products are soap, and washing powders and detergents.

Out of a world soap production of 6.1 million tons and a washing powder and
detergent production of 10.6 million tons, the developing countries produced

only about 2 willion tons and 1.6 million tons respectively in 1974. For margarine,
soap, washing powders and detergents taken together, the developing countries,

Wwith two thirds of the world population, produced only one fifth of world produc-
tion, and in terms of oil content this accounted for about 3 million tone of oil
from a total availability in the developing countries of 12.7 million toms. In

the developed countries the vegetable oil content of the quantity of margarine,
soap, washing powder and detergents produced amounted to approximately 12 mil-

lion tons compared with an availability of 15.8 million tons for the tem ma jor |
vegetable oils under study. |

276. On a regional basis the principal producers of margarine, scap, and washing
powders among the developing countries are found in Asia and Latin America. In
Latin America, Brazil and Mexico have the largest vegetable il industiries, with
the latter producing 166,000 tons of margarine, 180,000 tons of soap and 345,800
tons of washing powders and detergents in 1974, As table 15 shows, Brasil pro-
duces more soap than Mexico, though not quite so much of the other two items.

277. Brazil's large soap and detergent manifacturing industry provides the major
outlet for non-food uses of vegetable 0oils, Soap production is about 300,000
tons a year. This figure includes washing and toilet soaps, and industrial,
medicated and shaving soaps of good quality. However, there is a considerable
amouat of soap produced in small factories, generally of poor quality, which is
nevertheless sold cheaply in rural areas. The production of washing powder and
detergents is.about 170,000 tons a year.
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Tabls 15. Production of items incorporatiing vegetable oils
in & selection of developing countries
(Thousand tons)

Latest Margarine

ooy Ui waowe ww  MpNETA
Latin Amerioca: 436.3 827.0 711.8
Mexioco 1974 166.0 180.0 348.8
Bragil : 1974 1333 284 .4 166.8
Argentina 1974 cor 166.0 ves
Colombia 1972 69.8 84 .4 38.7
Venezuela 1972 14.7 26.4 48,1
Asias 110.6 555 .0 295.4
India 1974 vee 212.7 84.7
Indonesia 1973 45.4 47.8 4.4
Philippines 1974 26.2 53.4 86 .6
Korea 1974 18.5 83.2 31.0
Near Fast: 439.5 344.3 233.4
Iran 1972 194.0 30.0 89.0
Turkey 1974 152.0 4.5 34.4
Kgypt 1973 87.7 143.1 19.14
Algeria 1974 4.6 41,1 18.5
Africa: 16.2 282.6 14.3
Nigeria 1974 5.0 47 oo

! Yearbook of Industrial Statistics, Vol. II, 1974, United Nations,
New York, 1974.

278. Information on Argentina is incomplete, although soap production is large,
at 166,000 tons in 1974, while in Colombia and Venezuela margarine, soap and
washing powders were all produced at levels generally less than half those found
in Brazil and Mexico. The manufacture of these products in other Latin American
oountries ie small, though farily widespread, with practically all countries at
least producing soap.

279. Overall, the manufacture of vegetable oil products in Asia is about half
the level found in Latin America, although the relative output of different items
is similar and only the production of washing powders and detergents in Asia lage
significantly behind that of Latin America. The main manufacturers of vegetable oil
productes in Asia are found in India, Indonesia, the Philippines and the Republic
of Korea. With regard to India, information on margarine and other prepared fats

is incomplete, but current levels of Yangspati production are estimated to be
around 500,000 to 600,000 tons a year.
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280, There are 78 vanaspati units in India with a total capacity of 1.2 million
tons. Vanaspati was originally produced entirely from groundnut oil, but as con-
sumption of this 0il increased vanaspati manufacturers were compelled to include
other oils to make wp the deficit. According to government regulations, the
vanaspati mix has to conform to the following requirements: a groundnut oil
content of no more than 25 per cent, cottonseed oil content of not less than

30 per cent, liquid oil content of 10 per cent of which sesame oil should form

5 ger cent, It is also required that the melting point of vanaspati should he
37°C. TImported oils, such as soyabean 0il and palm oil, are also used in small
amounts,

281, 1In Pakistan the vanaspati industry comprises 27 plants, of which the capa-
city ranges from 5,000 to 25,000 tons of final product a year. Their aggregate
yearly capacity is about 400,000 tons. Actual production has developed rapidly
in the last ten years, along with the rapid rise in consumption. The basic
materials used for vanaspati manufacture in Pakistan are local cot‘onseed oil,
limited quantities of rapeseed oil, and increasing quantities of imported vege-
table oils such as palm oil. A typical present mix is about 50 per cent palm
oil and 50 per cent cottonseed oil.

282. Small quantities of margarine and cooking fats are manufactured in
Indonesia. Margarine manufacture uses mainly palm oil, about 6,000 tons a year,
and around 3,000 tons of coconut a year, Practically all the cooking fat is made
from palm oil =nd about 9,007 tons a year is utilized. In the Philippines only

a relatively smull amount of margarine is produced, between 6,000 and 8,000 tons
a year, but 30,070 to 38,000 tons a year of shortenings are produced, and these
two products utilize about 30,000 tons of coconut oil.

223. Very few developing countries process vegetable oils beyond the end uses
previously mentioned. A major exception is Malaysia where the existence of sub-
stantial quantities of palm oil has led to secondary processing of the oil (frac-
tionation), 1In 1974 there were only two factories in Malaysia carrying out this
process, but by 1976 there were .ome 18 plants in operation. The fractionated
products are used in the manufacture of liquid edible oil, vanaspati and
shortening, the total production of these commodities in 1975 being some 87,000
tons, while margarine manufacture is planned for the future.

284. With a production of 212,700 tons in 1974, India is the continent's largest
producer of soap. A major problem arising for the refining process in India is
the disposal of soap stocks, particularly in the case of cottonseed oil refining.
The 30,000 to 40,000 tons of soap stock available from the refining of cottonseed
oil is cspecially difficult to utilize. At the end of 1970, there were 41 units
engaged in soap manufacture and actual production was 232,000 tons. Rural indus=
tries probably account for at least a further 300,000 tons.Nearly 95 per cent of
scap manufacture is in the form of laundry soap and about 4 per cent in toilet
Boap. About 66 per cent of soap is made by large-scale units and only 3 per cent
in small-scale units, excluding the rural industry.

285. A number of other Asian countries, including Indonesia, Philippines and
Republic of Korea, are ma jor soap producers., For example, in Indonesia there are
some 1,200 recorded soap factories with a production capacity of the order of
380,000 tons of soap. However, it is estimated that not more than half this
capacity is fully utilized at present. Even so, some 70,000 tons of cocomut oil
are required each year by the soap industry. In addition to cocomut oil, palm

oil is used for soap manufacture in Indonesia, and the large factories sited close
to the ports use about 70 per cent of palm oil and 30 per cent of cocomut oil in
their formulations. For the production of good lathering soaps the proportion

of coconut o0il should not be reduced below 20 per cent; so there is a limit to
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the amount of palm oil which can be substituted for coconut oil in soap making.
The small-scale soap factories for the most part are dependent on local supplies
of coconut 0il, but government assistance is being given to supplying some of
them with palm o0il in order to release more coconut oil for use as a cooking 0il.

286. The serious shortage of vegetable oils for soap manufacture in several
developing countries has led to the rapid growth of the use of synthetic deter-
gents. This is particularly so if large multi-national companies are involved.
A case in point is the Philippines where there has been a greater demand for
detergents in the domestic market than soap, and it is estimat-d tha* the annual
Production of detergents is around 70,000 tons and of soap about 50,000 tons.

287. In the countries of the Middle Fast, slightly more vegetable oil praducts
were produced than in Asia in 1974, but the ratio between margarine and other
Processed fats, soaps, and soap products was similar to that in Asia. Produc-
tion of margarine and other prepared vege'able fats was similar to that in
Latin America, tut soap and washing powder production was consgiderably less,
Patterns varied across the region however, with Iran and Turkey leading in the
production of prepared edible fats producing 194,000 tons and 152,000 tons re-
Spectively in the most recent year, while Fgypt produced the greatest amount of
soap with 143,CCO tons in 1973, Washing powders and detergents are produced in
the same countries but are also produced in small amounts in many North African
countries,

288. The vegetable oils industries in Africa have a different pattern from thet
found in other regions, reflecting the relatively low level of industrialization
of most African countries. While most countries in Africa produce soap, only a
few, such as Angola, Nigeria, Zaire and Zambia produce margarine, and even then
only in small quantities; production in Nigeria, for example, was only 5,000 tons
in 1974. 8imilarly, the washing powder and detergent industry remains small,
making Zambia one of the main producers with 8,000 tons in 1972. 1In terms of
Soap production, Nigeria is the leading producer with a production of 47,000

tons in 1974, but other countries, such as Ghana, Kenya and Zaire also produce
significant quantities.

289, However, in Africa, as in Asia, the combination of a traditional soapmaking
industry and the more modern detergent manufacturing is also found. The vory
Coast and Sudan are two countries where this combination is found though bascd
upon entirefy different vegetable oils. Soap production ip the Tvory ‘oast is
about 20,000 tons a year, and it is estimated that around 12,000 tonz of palm

0il are utilized by the industry. In addition, there is a small production of
detergents, about 1,000 tons a year, which is expected to grow and to follow

the general tren? whereby 1he use of detergents expands while the marke: for

80ap remains static or even declines. Around 12,000 tons of cottonseed is uti-
lized in the manufacture of soap and detergents in Sudan. Three of the large
mills produre good quality toilet anid laundry soaps, and one of *he ‘hree also
manufactures detergent, There are many small soap factories throughout the
country using mainiy poor quality locally produced oil, and in turn producing

an inferior grade of laundry soap. Toilet soap production is estimated at around

24,000 tons a vear u' this figure would not include the amount of soap manufac-
tured in rural areas.

Capacity utilization

290. The developi<w countries' share of the world oilseed processing industries
is affected not >nl; Ly the structure of the industry within these countries,
marked by a high proportion of village processing, but also by the levels of
operation that are achieved in practice from the total capacity that exists. As
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has been indicated above, a number of developing countries! oilseed processing
industries may be operating at something like 50-60 per cent annual capacity,
and in some cases as low as 30-40 per cent. If this is so, tiien the 14.2 million
tons of oil produced in 1975 is a significant underestimate of the size of the
oilseed processing industry in developing countries. Assuming a much higher
level of capacity utilization in the developed countries, then the proportion
of oilseed industry processing capacity found in the developing countries will
be higher than the 50 per cent implied by this figure. If average capacity
utilization in the developel countries is taken to be 90 per cent and that in
developing countries 60 per cent, then this would raise the proportion of oil-
seed industry processing capacity in the latter to about 60 per cent.

291. As under-utilization of capacity therefore appears to be a widespread
phencmenon and has implications for the contribution which the developing
countries can ma<e to the future development of the world oilseed industry, it
is useful to give some consideration to the likely reasons for its existence.

292. In extreme cases spare capacity in the oilseed processing industry may
take the form of unused facilities. This occurs with items of machinery within
a factory where other crushing facilities are being used and is most common in
factories using a combination of expeller and solvent extraction, where the solvent i
plant is not used because the solvent is too expensive or unobtainable. It can
also occur where power supplies are poor or non-existent, where technical know-
ledge is lacking, or where vital parts are missing. Fewer instances occur where
an entire factory is unused. In such cases the reasons are generally political
or due to staff shortages. The total amount of unused capacity available in
developing countries is probably not more than 15 per cent of existing output,
but this amount of unused capacity is by no means insignificant and can be cause
for concern since it is so often related to the introduction of more modern
machinery.

293. A second and more common form of spare capacity in developing countries is
found where plant is under-utilized, that is, it is in use for only part of the
day or year. Such cases arise for a variety of reasons, not all of which have
been fully explored. In many tases under-utilization of capacity is due to sea~
sonal variation in supplies and does not mean that financial losses are neces-
sarily being made. However, the possibility of using these resources should be
consideredi if the iniroduction of new oilseed crops into the country or region
is proposed, especially if these have different harvesting times, For example,
in Brazil, groundmut and cottonseed help to raise capacity utilization in mille
which are primarily dependent on soyabeans. Improved storage facilities may
also permit oilseed crushing to be staggered over a larger proportion of the year,
and will also help to regulate supplies of oilseeds where these have been poorly
organized in the past.

294. In other cases, a factory may have been built in anticipation of operating
at a level of production that has failed to materialize, or which is still in
the future. Thus supplies of oilseeds for crushing, although efficiently grown
and marketed, may simply not exist in large enough quantities to keep existing
factories running at full capacity. Alternatively, the demand for oil and -:ake
may not be large enough at existing prices. Such factors should ve taken into
account when future expansion of the oilseed processing industry is being con-
sidered, as there is often a tendency to build new plant before ‘ully considering
the possibilities that exist for expansion of production within the existing
industry.

295. It is also found that in oilseed processing factories, as in other indus-
tries in the developing countries, single shift systems are commonly in opera-
tion, and that a substantial amount of additional capacity is consequently
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under-utilized., Additional shifts may be worked at times of seasonal pPressure,
but in general there is a wide-spread reluctance to expand this to a year-round
basis. Reasons for this are unclear, but may be due to the effects of imncreased
costs on low levels of working capital, to preferences of the work force or of
management, or to shortages of certain types of skilled labour.

296. Another factor important in determining whether or not oilseed factories
work to full capacity lies in government pricing policy. Sometimes prices of
Oilseeds are maintained, perhaps through a marketing board, at levels which bene-
fit farmers but which make it difficult for modern plants to earn profits at
Prevailing prices for oil and cake. In such cases, village level and small-
8cale processors tend to thrive at the expense of the larger operators, and al-
though the situation does not normally last for great lengths of time it does
Create unstable market conditions. This type of problem has recently affected
groundnut processing in Nigeria. Price control is only one way in which govern-
ment activity can influence capacity utilization in oilseed processing; in cases
where the problem arises out of shortages of oilseed supplies for crushing, the
Government could, for example, have to step in to intensify extension operations
and to supervise buying and wholesale activities.

297. It is evident that there are many factors which can contribute to the i
under-utilization of capacity in the oilseed industry in developing countries.
In addition to those already mentioned it is sometimes the case that communi-
cations and hence deliveries of raw material are affected by weather, that sup-
Plies of electricity, fuel and water are unreliable, that spare parts are sub-
ject to delays in arrival, and that supplies of bottles and other forms of pack-
aging are irregular.

298. In general , under-utilization of capacity in the various ways described
here is the major source of epare capacity in the developing countries and appears
to be widespread, probably amounting to about 30 per cent of existing oil pro-
duction in these countries. 'There are exceptions however, generally where the
industry is export-oriented, as with soyabean in Brazil, oil palm in Ivory Coast
and Malaysia, and sunflower seed in Argentina, where the oilseed processing
industries operate at high levels of capacity utilization. Similarly, within
many other developing countries there are individual factories which succeed in
maintaining high levels of capacity utilization throurhout the year.

299. A third type of spare capacity exists when oilseed processing plants are
operating at less than full efficiency. A plant may be running continuously,

but owing to inefficient procedures less than the optimal throughput of seed and
oil is achieved. Problems of this nature are due to ocrganizational deficiencies,
shortage of skilled and semi-skilled labour, inadequate supervision and quality
control, or the use of obsolete machinery which continually breaks down. Al though
such problems are thought to be widespread, they are in themselves responsible

for production losses of only about 10 per cent of present vegetable 0il production.

300. In summary, the main problems associated with under-utilization of capa-
city in oilseed processing industries are commonly distributed as follows. At
the village level, where operations of the ghani type are predominant, the main
sources of poor utilization of equipment are likely to be seasonal and due to
inefficient techniques. It has already been pointed out that such methods ]eave
a8 much as 12-20 per cent of the oil in the cake in most cases and this £enerally
represents a loss of oil to subsistence consumption. Seatonal problems are dif-
ficult to overcome, since small-scale factories tend to have a rural base with
limited possibilities for purchasing oilseeds grown in other parts of the country.
Village processing may also be a secondary occupation of the owner, who i8 there-
fore less interested in achieving year-round operation.
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301, At the opposite extreme, large-scale factory processing tends to be troubled
by managerial and organizational problems, and by problems connected with en-
suring regular supplies of oilseeds in large volumes. Other contributory fac-
tors include the demand for the final product, which could be low, and government
policies with regard to prices and import protection. However, a laiye plant has
the advantage that it is easier for it to buy from all over the country or from
abroad and thus overcome seasonal variations in supplies.

302. 1In view of these various difficulties it would appear that medium-scale
oilseed processors situated close to centres of population and commnications
are most likely to succeed in maintaining a run of high capacity utilization.,
The manager will know the local market; seed supplies can, if necessary, be
brought in from outside; and organizational problems can be contained.

The supply of oilseeds and oilseed products

303, It is evident that the supply of oilseeds and oilseed products is a com-

Plex function of the structure of the oilseed industry. In the subsistence sec-

tor, the main incentive is the need to survive and to obtain adequate nutrition

for human and animal use within the constraints of existing knowledge and prac- ‘
tices, while in the commercial sector the overriding incentive must be provided

by price and access to markets. The commercial sector of oilseed supply and

utilization is therefore intimately bound up with the process of industrialization

in any producing country.

304. 1In terms of the development of oilseed processing in developing countries,
two basic situations apply. On the one hand, crops such as oil palm, sunflower,
and in certain cases, soyabean, which already have a high level of commercial
utilization, could be given encouragement for expansion, in the beliwf that future
supply of these crops could be equally well integrated into the crmmercial sec—
tor. The same could be said for other oilseeds in particular cases, such as
cottonseed and groundnuts in Sudan, or cottonseed in Pakistan, and possibly coco-
nuts in the Ivory Coast, Malaysia and the Philippines, all of which have high
levels of commercial utilization at present .

305. On the other hand, in cases where commercial utilization remains low, as is
the case with many of the oilseeds under review in India, or groundnuts in Pakistan
and Senegal (and possibly cottonseed in Brazil), encouragement could be given

to increasing the proportion of the crop which is supplied and utilized commercially.

306. 1In each case, however, policy considerations must take account of different
factors. Expansion of oilseed production in areas which already practice a high
degree of commercial utilization can be done by increasing either yields or the
area under cultivation. For the former, research, extension and credit schemes
are usually needed, while in the latter, the type of support depends upon whether
the land is to be newly cultivated, in which case direct assistance in the form
of grants and credit may be required, or whether it is to be converted from some
other use, in which case relative prices must be able to account for opportunity
costs. Overall, an expansion of commercial utilization by the method of increa-
sing the total amount of oilseed produced must also be backed by an adequate
assessment of demand for the seeds in question.

307. Where the approach to the problem of greater commercial exploitation of
oilseed resources is to encourage the subsistence sector to become more commercial,
a somewhat different set of factors has to be considered. It is important in

the first place to discover why cultivation in fact remaine at subsistence level,
It may be because of lack of incentives in the farm prices received by the farmer;
decause the marketing system is under-developcd; or because of an inappropriate
land tenure system, a shortage of land, or low yields based on poor cultivation
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practices, FEach reason requires its own remedy, and it should be remembered
that whatever changes are proposed there must still be a price incentive suf-
ficient to cover any opportunity costs to the farmer. A full investigation of
the implications of the subsistence utilization of oilseeds and of any plans to
reduce its significance would be desirable before accepting its eventual demise
as the only possible means of increasing the value added element in the oilseed
economy as a whole.

308. In practice, both approaches should be followed, with subsistence farmers
being provided with assistance and incentives at the same time as existing com-
mercial production is being expanded and improved. In the long run, the deve-
loping countries will increase their share of the world oilseed economy most
effectively only if an integrated programme of development is followed which links
up production activities at all levels with commercial processing and the demands
of a monetary economy. Economic and social constraints make it unlikely, how-
ever, that the subsistence sector could be brought wholly into the area of com-
merical utilization in the foreseeable future. !i. may be possiblc in certain
countries and in the case of specific oilseeds to reduce ‘he significance of the
subsistence sector in the short to medium term, cut a significant proportion of
oilseed production in the developing countries must bte discounted as a basis for
increasing the share of the global oilseed economy attritutatle to developing
economies.

309. Corresponding to subsistence and commercial sectnrs ot oilseeds producrtion
and utilization are the different technijques of oilseed processin. The sul-
sistence sector is dominated by village-level processing, while various forms of
mechanized procedures exist in the commercial sector., The techknical inectiicien=
ties associated with village level methods have a direct bearing on the supply
and quality ¢f oilseed production available for subsistence usge and indications
are that substantial supplies of vegetable oilsare lost to human consumption by
these means, However, in order to improve this situation 1t 1s nececsary not
only to provide technical assistance and price incentives, but alsc to exnmine
the relationship of present methods with their socio-economic environmen!.

310, Supplies of o0il from factory-level operations also tend ‘v ‘e conetrained

by problems of technical efficiency, though to a lesser degree, tut 1t seems pro-
bable, as has been indicated above, that in the developing countries generally, oil
production from present oilseed production levels could be increased by 15 per
cent merely by using present techniques more fully. A further 15 per cent improve-
ment could be obtained by adopting more efficient techniques, but not necessarily
large~scale processing.

311, Another factor brought out in the present chapter and showing an influence
on the supply of oilseed products is that the existence of certain types of pro-
cessing methods does not neceasarily imply that they are used to full capacity.
Many developing countries are in possession of oilseed processing facilities that
are often little more than half used and in some cases not used at all. The list
of developing countries which appear “.0 have excess capacity of one kind or ano-
ther includes Indonesia, Nigeria, Pakistan, Philippines, Senegal, Sri Lanka and
Sudan, just taking the important ones. There are many reasons why there can be
apparent® excess capacity, but the main reason appears to be an imbalance between
supply and demand. Lack of sufficient supplies of raw materials is the principal
reason for excess processing capacity in several of the countries listed, while
large—scale technology or more-:zivanced technology is frequently adopted in many
developing economies without due regard to its impact upon the existing processing
sector or to the market potential for its products.




312, 1t is therefore evident that in a number of countries there is ample scope
for processing a larger crop than at present. This does not, however, preclude
the possibility that new processing facilities in these and certain other deve-
loping countries will be needed within the next few years. The most important
of these are indicated at the end of chapter VI.

313, In the case of the supply of products which utilize vegetable oils, a
comparison of the production of margarine and other prepared fats with that of
soap and of washing powders in the four main developing regions illustrates a
distinct pattern of development of the vegetable oils industries. 1In the least
industrially developed continent, Africa, soap is the main item produced. This
reflects the fact that production techniques can be relatively unsophisticated and
also that a demand for soap exists even at very low income levels. As economic
development proceeds, an increased urban labour force begins to demand more pre-
pared fats while at the same time providing the labour force necessary for their
production, Capital is also more readily available for the purchase of the more
sophisticated equipment needed for hydrogenation and refining of the oils. This
is the position already in many parts of Asia where vanaspati production is well
advanced.

314. A third stage is reached when the manufacture of washing powders and deter-
gents becomes feasible. Soap powders require little additional technical and
capital investment compared with the production of soep, but a fairly sophisti-
Cated market must exist before powders can replace bars of soap in many forms of
domestic use. Similarly, income levels must be sufficiently high to allow the
Purchase of both items in most households. The same can be said for detergents,
which have the added complication of depending on more advanced techniques,

since they are, for the most part, manufactured from petroleum-based inputs. A
number of Asian countries have substantial washing powder and detergent industries
but nowhere do they reach the levels found in Brazil and Mexico.

315. A final stage in the development of industrialized processing of vegetable
0ils 1s in the use of fractionated oils for a variety of specialized industrial
purposes, which presupposes a highly developed industrial sector, unless exports
are being considered. This stage has only just been entered in most developing
countries, It is evident, however, that if the developing countries can main-
tain some level of economic growth over the remainder of this century, then there
wil. be a large scope for the expansion and improvement of the prepared edible
fat. industries and the soap and soap powders industries, without calling for
excessively sophisticated techniques., Where demand at present exists for these
products it is often met by imports but small-scale production is possible and,
if market size warrants it, import substitution should be encouraged.

316¢. 'There is a need to ensure that as great a proportion as possible of the

raw materia.s used in the production of vegetable oil products is produced in

the developing countries themselves, since in this way a maximum rate of increase
of the share of developing countries in the world oilseeds economy will be achieved.
However, at present imports into the developing countries of vegetable 0il pro-
ducts from the developed countries do not always contain cils that are available

in the importing country, and to this extent the prospective role of import sub-
8titution is reduced.

317. On the other hand, if locally available oils, or oils produced elsewhere
in the developing world, can be substituted in finished products for oil: pro-
duced in developed countries, the share of the developing countries in the world
O0ilceed economy will be correspondingly higher.




V. MAIN VARIABLES IN THE OILSEED AND OILSEED PRODUCTS INDUSTRY

318. Chapters I and II surveyed world production and trade in oilseeds and
oilseed products; the present utilization and processing patterns were examined
in chapters III and IV. It is now poseible to identify the essential features
of the oilseed sector. The later ohapters of this Draft Study are concerned with
the future prospects for the oilseed industry in develcping countries within

the context of the Lima Declaration, but in order to provide 2 systematic basis
for discussion in these chapters it is useful to bring together the salient
features of the oilseed economy as outlined in chapters I - IV. This is the
task of the present chapter, which is therefore seen as providing a link between
the different parts of the study.

319. While many variables are obviously at work in world oilseed and related
markets, there are some which carry greater weight than others and which can
provide a foundation upon which to base a detailed analysis and forecasts of
the oilseed sector. These are referred to as the main variables.

320. However, since even the main variables in the cilseed and oilseed producte
sector are extremely diverse and complex it is useful to divide the sector
initially into sub-sectors according to the variables which most influence them.
Three sub-sectors seem relevant: one dealing with oilseed produotion, one with
the extraction and refining of oil and one with further processing in gonnection
with oil-based derivative industries.

Oilseed produotion

321. 1In the case of the production of oilseeds there are a number of main
variables, some of which affect the supply of oilseeds and some of which affect
demand. In the list which follows items (a) - (g) are principally eupply
variables and (h) - (i) are demand variables.

(a) Availability of land. The amount and type of land available for
oilseed produotion is o}»vioust an important variable. In many oountries,
including a number of developing ones, the prospect of bringing unoultivated
land into use is limited and any expansion of the area under oilseeds has to
be at the expense of other crops. Where new land can be brought under cultivation
its suitability for growing specific types of oilseeds has to be examined, as
also has the willingness of local farmers to produce these crops.

(v) The physical infrastructure of production. The productivity of land
for oilseed production is affected by the presence of irrigation facilities and
ease of access to farmed areas for the distribution of appropriate fertilizers
and equipment.

(o) Improvement of yields. The produotion and supply of oilseed and
oilseed products is affected Sy the variety of plants cultivated, Research
into high-yielding varieties is being conducted at many oentres throughout the

world and is concentrating on the yield of seed per plant or per ha, or on the
yield of oil or protein from the seed itself.

(d) Teohnological knowledge and farm skills. Apart from research and
development into new varieties of seeds, the supply of oilseeds and oilseed
products is influenced by the degree to which farmers have adopted high-yielding
varieties which are already known. This is often a question of cost and
availability, but is also a funotion of the farmer's kmowledge and willingness
to adopt new techniques. Even with traditional inputs of seed there is often
soopé for improvement in farming methods which oan have an effect on supplies
of oilseeds.




-73_

(e) Availability and cost of farm imputs. The farmer's readiness to
adopt new methods is affected by the avaiiability and cost of fertilizer and other
chemical inputs. The cost and type of available energy is an additional factor

of increasing importance as agricultural production expandg, while in cartain
cases labour can become a scarce factor.

(f) Access to and cost of investment capital. Private access to capital
for purchase of new types of seed, developing irrigation facilities, and
purchase of vehicles is important and car be counter-productive if interest rates
and other conditions are prohibitive, whether or not the capital assistance
comes from traditional money lenders, private commercial banks, or state agencies.
In the case of access to capital for public uses, say for state farms or for
state-sponsored schemes for the replanting of tree crops, the situation is
rather different. A typical problem in this case is that returns to many state
sponsored schemes are not realized until after a relatively long period of
time and may not even accrue to the state itself. For this reason, the availability
and access tocapital funds can be an important variable influencing the supply
of oilseeds and oilseed products.

(g) Degree of commerciulization. The importance of this variable depends
primarily upon the behaviour of the other variables listed so far, but it serves
as a composite variable indicating the degree to which an agricultural sector
is currently producing a surplus for domestic urban and external markets, and
identifies areas of production which are more likely to be technologically
inefficient.

(h) Internal market and its development. The internal market for oilseeds

in any country has two main aspects. On the one hand there is the demand for
oilseeds by consumers and industrinl processors. This is telieved ultimately to
be largely a function of incomes, pri-:es, and population, but cun also be
influenced by marketing and promotional activities. On the other hand, the
efficiency of the marketing infrastructure is important and the extent to which
demand and potential demand is satisfied can be influenced by the availability
of transportation, storage, wholesule and retail facilities. A particularly
important aspect concerns forward linkage with the oilseed processing indusiry:
a fully integrated relationship in this respeot simultaneously guarantees a
market for the producer and raw material supplies for the processor.

(1) Externzl market and marketing arrangements. The structure of the
oilseed sector in a country and globally is strongly influenced by the role
of export markets. Again, transportation, communications, harbour and shipping
facilities are important but so is information on quality requirements, arrangements
for payment and help in opening up new markets. Future expansion of oileeed
protein for human use could provide a new stimulus in domestic and external
markets, particularly if it leads to higher oilseed prices.

(j) Institutional infrastructure. An important variable which has
influence over practioaﬁy all otﬁers, on both the demand and supply sides, is
the inetitutional infrastructure. The nature of this variable is generally
within the control of the State and hence government policies can be significant
for farm practices, land ownership patterns, prices, fiscal infrastructure,
marketing structures, consumer incomes and trade incentives. Not only policies
but also institutional arrangements expressed via different types of bureaucracy
can also have important effects on the supply and demand for oilseeds.
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Oilseed groaessigg industrx

322. A number of similar variables are at work in the oilseed processing

sectory though the emphasis is somewhat different, and several new areas

have to be considered. Land, for instance, is seldom a constraint in this sector
but the cost and availability of capital remain important in both a market and
an institutional sense. The main variables are as follows, once again putting
supply variables first:

(a) Access and cost of raw materiale. Both the supply and cost of
producing O@ilseed products, such as vegetable oil and meal, are influenced by the
availability of raw materials in the crushing factories. Irregular supplies
of oilseed for crushing tend to increase unit costs by forcing factories to operate
at less than full capacity and affect the regularity of supplies of finished
products. Similarly, the cost of raw materials, if too high in relation to the
price obtained for oil and meal, can act as a disincentive to the processor.
Regularity of supplies of oilseeds is best obtained where backward linkage with
growers is guaranteed by contractual arrangements.

(b) sical infrastructure. Oilseed processing on a modern industrial
scale requires adequate and regular supplies of water and power. Power may come
from a mains electricity supply or from a factory-based diesel driven source,
but in either case supplies should be regular in order to guarantee continuous
production lines throughout each 24 hour period if necessary. Drainage is also
an essential requirement. For transporting raw materials to the factory and for
the distribution of o0il and meal to consumers a suitable transportation network
is needed. This involves roads, vehicles, maintenance services, and sometimes
railways. Some infrastructural services can be provided by the factory, for
others government assistance is necessary.

(c) Technical cskills and efficiency of operation. An important variable
in determining the e?ficiency of operation of a crushing factory lies in the
technical skills of the staff. Although in traditional crushing technology
the baeic process is straightforward, skill is required for maintaining equipment,
in controlling the quality of vegetable oil that is produced, and in obtaining
waste-free levels of operation. Managerial ekills are also required in order +o
maintain smcoth running of the factory, in dealing with supplies of raw
materials and salec of final output, and in supervising other personnel. In
large factories, organizational tasks become more demanding, and in the case
of solvent extraction of oil a coneiderably higher level of technical understanding
is required.

(d) Aocess to technoloﬁx and innovations. This variable is not so
important in the oilseed crushing industry as it is in other industries where
more rapid technological changes are taking place. It is, however, important
to be aware of it in the context of developing countries since the channels

for communicating *technological advances in oileeed processing are not
particularly well leveloped in many countries.

(e) Access to and cost of investment capital and working capital. As
in the oilseed production sector thie is an important variable in the oilseed
rrocessing sector. In chapter IV it is pointed out that the cost of a modern
medium to large-scale 0il extraction plant with all facilities can be between
$7-15 million. Expansion of the oilseed industry can therefore be crucially
influenced by the availability and cost of this type of finance., For the
small processor, cr the other hand, conditions are similar to those of the
farmer in the oilceed Bector: conditions laid down by private and public lendere
of capital can act as disinscentives if not carefully supervisad. Since the
major part of a crushing factory's operating cost will be for raw matcrials,
working oapital is usually quite a large amount and this can give rise to
additional problems, especially if the raw materiale are not accepted as
collateral for a loan.
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(f) Pollution hazards and safety. These variables are becoming of
inoreasing importance as the oilseed industry expands in developing countries.
Adequate drainage and sewage for sludge materials is essential in an urban
setting for reasons of health, but also in rural areas where the ecologioal
balance can be disturbed to the detriment of other activities such as fishing.
In any industrial setting safety requirements should be met, but in the case
of solvent extraction these have to be more strictly observed, in view of the
potential danger of explosion.

(g) Degree of commercialization. As in the oilseed production sector,
this is principally a composite variable determined by market development, prioes,
infrastructure, and other variables, but again it serves as an indicator of the

distribution of types of extraction equipment and of the overall efficiency
of oil and meal extraction in the country in question.

(h) Emfloxgent impact. Industrialization is often considered to have a major
impact on employment, but in the case of commercial oilseed processing the

scope for labour—intensive activities is limited, except perhaps in the handling

of raw materials and finished products within the factory compound. In general

the employment impact is not considered to be large.

(1) Internal market and its development. The internal market for the
products of the oilseed processing industry is important and complex. The
market for vegetable oils is a function of their end uses, either as liquid
edible oils or as ingredients in the margarine, soap and other industries, but
ultimately, as with the derived demand for oilseeds themselves, the main
determinants are income, price and population levels. Each end use is influenoed
in a different way by each of these factors. In the case of o0il meal the immediate
source of demand is traditionally the animal feeds sector, which reflects consumer
demand for meat and other livestock products, again controlled largely by
incomes, prices and population. However, the efficiency of the livestock industry
utilizing various feedstuffs is also an important element. As with oilseeds,
the determinants of consumer demand have to operate within a given marketing
structure and the efficiency of the marketing system for vegetable oils and
meals is an important variable in this sector, calling for an adequate
transportation network, storage facilities, wholesale and retail outlets, and
an efficient commercial infrastructure. Forward linkage with margarine, soap,
paints, and compound feeds industries is also an important element in introduoing
stability to the market.

(j) External market and marketing arrangements. This is a variable of
growing significance in the oilseed processing sector from the point of view
of the developing countries. As industrial facilities have expanded in
developing countries there has been a consequent need to expand export markets
for processed items such as vegetable oil and meal, in oontrast to the
traditional overseas markets for oilseed. This requires knowledge of quality
requirements and ability to meet them, storage facilities, access to markets,
sales promotion, guarantees of delivery, and general government understanding
of the problem involved. Within each overseas market the domestic variables
affecting demand as outlined under (i) have to be understood in order to secure
the best outlets for the exported goods. Tariffs, discriminating partioularly
against semi- or fully-manufactured products, should also be mentioned. Tariff
escalation, increasing with the degree of prooessing, is a serious problem for
developing countries,
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(k) Institutional infrastruoture. Onoe again, overriding all other
variables is the institutional infrastructure within whioh the oilseed industry
has to operate. Being largely under the control of Government this oan affect
incentives and efficienoy through choice of taxation structure, safety regulations,
price control sohemes, development of physical infrastructure, and other items.

Oil—guod derivative industries

323+ The list of variables discussed in the section concerned with the oilseed
processing seotor is to a large degree common to a number of agro-industries and
changes only in their emphasis as different industries are considered. This is
partioularly the oase for the oil-based derivative industries, and little purpose
is served by listing the same set of variables onoe more; instead a brief account
is given of the principal ways in whioh emphasis can be expected to change in these
industries,

324. 1In view of the high degree of subsiitutability now possible between oils
and fats in many uses, the acoess and availability of raw materials is of less
signifioance, though technologioal and institutional oonstraints on the use of
oertain oils do exist, and it is important that a margarine, vanas?ti, or soap
factory should not be-established on a site or on a scale which es it diffioult
to guarantee supplies of raw material.

325. The variables concerned with the physical infrastructure, pollution and
safety have a similar role in this sector to the one they have in the oilseed
processing seotor, as does the access to and oost of capital. However, in view
of the higher level of teohnology required in manufacturing prepared fats and
soaps, the emphasis placed on techniocal skills will be somewhat greater.
Similarly, in the development of new prooesses and produots, suoh as in the
human use of oilseed protein, it is important to have access to new technologioal
developments.

326. The degree of commercialization is of less significance in this sector,
since the final produots tend to have few competitors in the traditional sector,
although exoeptions in the form of artisanal soap making and oompetition from
locally produoed ghee should not be ignored. On the octher hand, the opportunities
for employment oreation are likely to be higher because of the increased number
of stages involved in manufacturing and packaging the final product.

327. With regard to marketing arrangements and market development, the same
points as before oan be made, although additional elements appear through

possible oompetition from other products such as ghee and butter in the case

of edible prepared fats, and detergents in the oase of soaps. Again, in the
development of new uses of oilseed protein the nature of the market has to be
carefully taken into account. This is also true if refined and fractionated oils
are being oonsidered as end produots. Finally, as with each of the cther two gup-
seotors the institutional infrastruoture affeots all other variables with a
degres cf emphasis ocmmon to all seotors.

328. It is evident that the oilseed and cilseed products industry is influenced
by a mumber of oomplex interlooking variables and that a complete understanding
of the overall system is difficult to attain. However, the delimitation

of the cileeed and oilseed produots seotor and identifiocation of the msin
variables, as oonducted in this chapter, can serve as a foundation fo. future
analysis and predictions about the oilseed economy.

le



VI. MEDIUM TERM PROSPECTS - THE SITUATION IN 1985

329. The Lima Deolaration oalled for studies to be made of various agro-industries
in order that all poesible means of increasing the share of the developing
countries in these industries by 2000 be identified. As part of this process

it is neoessary to examine the prospects for the oilseed industry up to 2000

and 80 to identify the potential of the developing countries and the congtrainte
whioh are likely to limit its realization.

330. The basis of such an analysis is to be found in chapters I - V of the
present Draft Study. The list of main variables in ohapter V provides a
frame of reference in which present and future trends in the oilseed industry
can be discussed and prospects up to 2000 analyzed.

331. Hewever, in the case of the supply of oilseeds a number of decisions have
already been taken with regard to planting and planting intentions, whioh to

a large degree pre-determine the supply situation in the medium term. Similarly,
on the demand side, medium-term rates of growth of such important factors as
population and per capita incomes have been estimated, with sqme degree of
agreement amongst di?’?erent experts, and these trends can be regarded as fairly
stable in the medium term. It therefore follows that an examination of the
medium-term situation in some detail would be worth while and would provide an
additional datum for the longer term analysis up to 2000,

332, For the medium term it is assumed that no radical changes will affect any of
the main variablee outlined in chapter V and that present trends will in

general continue. The situation in 1985 can therefore be approaohed through an
analysis of the main trends in supply and demand. Chapter VII, concerned with
the year 2000, gives greater attention to individual variables.

333. The fact of the medium-term supply situation being to a large extent pre-~
determined is clearly brought out by an examination of individual oountry plans
for oilseed production. In view of the importance which the supply of oilseeds
Plays in the future development and potential for the oilseed industriee in the
developing countries, it is useful to make a preliminary review of the plans
and prospects for the major developing country producers of oilseeds before
entering into discussion of the demand and supply balance of oilseede products.
This review is the subject of the following section.

The future production trends of oilseeds b¥ regions and countries

334. 1In chapter I the conclusion was reached that sixteen countries are
responsible for the bulk of production in the developing world., It follows

that if the developing countries are to increase their participation in the

world oilseed economy over the remainder of this century then muoh will depend
in the first instanoe upon the plans and potential for sustaining or preferably
increasing production and processing of oilseeds within these countries. This
part therefore examines each of sixteen oountries in greater detail and indioates
where future growth in production is to be found.

Far East .

335, Within the group of major producers there are six Far-Eastern countries.
These are, in decreasing order of oilseed produotion, India, Philippines,
Indonesia, Malaysia, Pakistan and Sri Lanka. India and Indonesia are characterized
by the wide variety of seeds that are grown in significant quantities. Thés
diversity is on contrast to a predominantly one-oilseed eoonomy like the
Philippines. The Pakistan oilseed eoonomy is dominated by oottonseed and rapeseed,
while Sri Lanka, like the Philippines, depends almost entirely on cooonuts.
Malayeia has only a slightly more diverse oilseed economy producing palm oil,
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palm kernel and coconut. Of the six countries reviewed, three, namely India,
Philippines, and Malaysia, stand out as being growth leaders in oilseed production
during the remainder of this century. In India, the two major crops, groundnut
and coconut, are planned to expand by 6.5 and 3 per cent a year respectively
during the current Planning periol, and if irrigation practices are extended

and other policy measures sustained, then such growth rates could well continue
beyond the current plan. 1In Malaysia the major oilseed crop is 0il palm, which
is planned to grow at a rate of 16 per cent per year up to 1980 though dropping
somewhat thereafter, and in the Philippines coconut production is expected to
expand at a minimum rate of 5 per cent per Year. In the case of India most
production will disappear in the form of domestic usage but Malaysia and the
Philippines are the world's major exporters of palm oil and coconut products
respectively. Since in all three cases the targets seem likely to be met it can
be concluded that these three countries are in a strong position to increase
their share of world oilseed production.

336. The remaining countries, Indonesia, Sri Lanka and Pakistan, are not so
well placed. Indonesia has a planned expansion of coconut production of only
1.5 per cent per year, though this still leaves the country as the world's
secord largest producer. However, when the present phase of replanting and
rationalization is completed it is likely that output will increase at a
somewhat faster rate than currently planned. Both Pakistan and Sri Lanka have
been hit by recent poor climatic conditions but if the effects of these can be
mitigated in future by the adoption of appropriate policy measures, the longer-
term prospects for oilseed production in these countries are facourable,

Middle East

337. Iran and Iraq are major vegetable 0il and oilseed importers, while

Turkey and Sudan are major oilseed producers. There are great possibilities

here for regional co-operation. In Turkey, the main oilseed crops are cottonseed
and sunflower seed, while in the Sudan they are groundnuts, followed by
cottonseed and sesame seed.

338: The demand for oilseed in Turkey is projected to increase at an annual

rate of 5.5 per cent between 1972 and 1977, the period of the third five~year
development plan, while the production of cotton is planned to grow at just

under 5 per cent a year and that of sunflower at & per cent over the same period.
It is evident that in relation to these crops Turkey will do little more than
maintain its present level of virtual self—sufficiency. It should be noted

that Turkey is also a major producer of olives, and that the demand for and
utilization of olive 0il would have to be considered if a more detailed analysis
of the country's oilseed economy were to be conducted.

389. Oilseed production im the Sudan has been forecast by a 1973 FAO perspective
study to grow at between 3.5 and 5.5 per cent a Year between 1970 and 1985,

with the higher estimate corresponding to the Government's five year plan, for
1970-1975. The same FAO source forecasts that seed cotton production will expand
by 2.5 to 4 per cent a year, implying a slight decrease in the relative
importance of this cropy thereby leaving the main increase in future oilseed
production to come for groundnuts. A major part of Sudanese oilseed production
is exported either as seed or, increasingly, as oil., If s.dicated growth rates
of oilseed production are achieved, then Sudan's contribution towards increasing
the share of the developing countries in the world oilseed economy will be
positive and valuable, though a more significant effect is likely to be

achieved in the longer term as the country's full potential is realized.
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340. Given the inclusion of the Sudan as part of the Middle East group of
countries, the bulk of African oilseed production is concentrated on the west
of the continent. Of the producers of oilseeds under review, Nigeria is easily
the largest in volume terms, followed by Senegal, Zaire and Ivory Coast. The
only major producer elsewhere on the content is Ethiopia. With the exception
of Ethiopia, the most important oilseeds in these countries are palm oil, palm
kernels and groundnuts, plus smaller amounts of cottonseed and coconuts.

341. 1In conclusion, of the five main African producers of oilseeds, only two,
the Ivory Coast and Senegal, seem certain of consolidating their already secure
position as important producers of palm 0il and groundnuts respectively. Nigeria
is much the largest producer of the group but faces a number of problems before
any rapid ratz of expansion of oilseed production can be foreseen, while Ethiopia
and Zaire have organizational problens to overcome before their full potential
can be realized. Over the long-term Africar. rroducers could expand at rates
similar to trhose plarned for the mojcr Far Eastern producars, tut, with the
exception possibly of the Ivory Coast, thece are unlikely to be achieved during
the next decade.

Latin America

342. Three countries, Argentina, Brazil, and Mexico, dominate production in
Latin America of the oilseeds under review, with Brazil sigrifican*ly ahead of the
others in terms of volume produced. Soyabean is tre main cror in Argentina and
Brazil, tut in Mexico it takes thiid place in volume terms to coconut and
cottonseeds, although a variety of oilseels is produced ir. all three countries.

343+ 1Ir recent years Brazil has attracted zttention as a major producer =znd
exporter of soyabeans, yet the country is also the continent's largest producer
of cottonseed, groundnuts and palm kernele, and its second largest producer

of coconuts. No other oilseed, however, Las expanded production at such a rapid
rate as soyabean nor made such an impact on world markets. Production between
1970 and 1975 increased at an average annuzl rate of over 40 per cent, though
the 1975/75 crop appears to ke only some 13 per cent above that of 1974/75.
Although rates of expansion as high as those of the early 1970s are unlikely

to be sustained, continued expansion is part of the Government's strategy, and
improvements are plamned in internal transportation, storage, and port facilities,
while producers! co-operatives and crusking facilities are also receiving extra
support. Much of the earlier expansion was due to new areas being turned over
to soyabean, but future production is likely to come from yield improvement

and double cropping after wheat. This is likely to produce lower growth rates
than in the past. The national development plan for 1375-<1979 anticipates

that oilseed production will expand over the planning period ty an annual amount
of 10 per cent, and in the light of past experience it is likely that thie rate
will be achieved.

344. The major oilseed producers of Latin America are likely to enter the
future led by the continued strong expansiorn of Brazilian soyabean production,
supported by the substantial Argentinian output of soyabean and sunflower seed,
and followed on a less spectacular level by Mexican production of soyabean,
safflower seed, together with some recovery of cottonseed.

Conclusion

345. The overall picture in terms of production is therefore reasonably
encouraging, with a number of the major producers likely to achieve growth rates
of oilseed production of 5 per cent per year or more. If fully realized, such
rates of growth of oilseed production in the countries discussed would result

in a consiuerable increase in their share of global production by 1985. At

i




present the sixteen countries reviewed account for 35 per cent of world oilseed
production. This figure would rise to 47 per cent if their plans were realized
and all other producers continued to expand at the historical rate of growth.
It seems probable that this exaggerates the likely position but the tendency

is one that is readily apparent. The countries reviewed alove seem well

placed to improve their share of global oilseed production.

The demand and supply balance in 1989
Vegetable oils

346. The evidence of the previous section is that supplies of oilseeds from
the developing countries in the medium term are likely to increase at a fairly
rapid rate, subject to climatic conditions, and therefore that on an overall
basis raw material supplies are unlikely to provide a major constraint to the
supply of vegetable oils. The situation with regard to the developed countries
is somewhat similar, though cxpansion programmes are likely to be more modest,
depending upon relative price and income incentives to farmers and on trends in
seed technology.

347. However, since the vegetable oils sector has direct links with both the
oilseeds sector and the derivative industries sector it is convenient to focus
analysis on supply and demand for vegetable 0ils themselves rather than upon
oilseeds. The following paragraphs therefore present the most likely situation
for 1985.

348. 1In developed countries demand for vegetable oils has been seen to be high
and is indeed expected to reach saturation point by the early 13808, while

in developing countries consumption is still low, though in most cases oils are
becoming an increasingly import.nt component in the diet. It is predicted that this
gap will be narrowed to some extent during the remainder of this century. FAO
agricultural projections to 1980 indicated an increase in total demand for food
fats and oils of about 2.7 per cent a year. The fastest rate of total consumption
increase was projected for developing oountries with an annual average increase

in demand of about 4 per cent. Developed countries! consumption is expected

to rise by only 1.6 per cent a year. Broadly speaking, these rates of growth

are confirmed by USDA projections.

349. A recent up-dating of the FAO projections carried out by UNIDO and extending
the period to 1985 has indicated little change in these figures. On a low

growth rate assumption the rate of growth of demand for fats and oils in
devloping countries is estimated to be 3.7 per cent a year, while that of the
developed countries should follow from the earlier FAO forecasts. Assumptions

of higher growth rates have the effect of raising the average developing country
rate of growth of demand for these products to 4.5 per cent a year and that of

the developed countries to 1.8 per cent a year.

350. The implications of these demand projections for the developing oountries!
oilseed economies are highly signifioant. Although the developing oountries
produced 14.2 million tons of the vegetable 0ils under review in 1975, the net
effeot of international trade in those oils is to reduce the availability in
developing countries to 12.7 million tons. In other words, the developing
oountries are now exporting a considerably greater quantity of vegetable oils than
they are importing. However, the likely pattern of future demands indioates

that the developing countries could become the most important market for
vegetable oils and fats. With overall demand likely to stabilize in the developed
economies, it is expected that consumers will also become more discerning in

their use of vegetable oils. The oils most likely to benefit will probably be
those with particular characteristios, suoh as a high or medium polyunsaturated
fat oontent, for example, sunflower and soyabean, and also the lauric oils,
coconut and palm kernel. However, overriding many if not all of these specific
characteristics will be the continuity of supplies and relative prices of the




oils. In view of the fact that vegetable oils are beooming increasingly
substitutable the really important relationship will be whether or not a
given price differential is suffioient to bear the cost of modifying an oil
for use in a role not previously oonsidered.

351. On the production side table 16 restates the situation in 1975 and suggests
that the vegetable oils most likely to be in abundant supply by 1985 will remain
soyabean o0il and palm oil with sunflower seed oil a close third, thus extending
the trend of recent years. If demand is concentrated upon these oils, in volume
terms the developing countries as a whole will see little improvement in their
market position, although the major palm oil producers will benefit. In view

of the importance of soyabean as a source of protein, and the likelihood of
continued government support for growers, soyabean o0il production is likely

to remain concentrated in Brazil and the United States. By 1985 United States
production is estimated to reach around 6 million tons and Brazilian production
2.8 million tons (oil equivalent). This represents 66 per cent of the world
total in table 15. World palm oil production is expected to increase by about 11
per cent a year between 1975 and 1985. Some 40 per cent of the palm 0il oonsumed
in 1975 was used in developed countries. By 1985 it is estimated that around
2.5 million tons, or 45 per cent of a total consumption of 5.6 million tons, will
be consumed in the EEC and Japanese markets and the United States,the EEC and

the United States taking more than 1 million tons each. This increased penetiation

oan be aohio\(ed‘ only at the expense of other oils.

352, However the real growth points are expected to be the palm oil producers!
domestio markets and inoreased exports to other developing countries. Two
developing countries whose consumption of palm 0il is expeoted to increase
substantially are Iran, where consumption is expected to expand to 200,000 tons
by 1985, and India, where expansion from 53,000 tons to 125,000 tons between
1974 and 1985 has beer estimated. The penetration of palm oil into these
markets will undoubtedly boost the developing countries! share of the total
world market, but equally, such a trend is also going to benefit a very small
number of developing oountries and add oonsiderably to the import bills of many
more.,

Table 16. Vegetable 0oils — production in 1975 and projections to 1985

1975 1985
Type of vegetable oil Million ﬁmontm Million Fomcntm
tons of total tons of total

Soyabean 8.5 29.8 13.4 3.1
Groundnut 3.2 11.0 4.3 10.6
Cocomt 2.7 9.6 3.3 8.1
Cottonseed 3.2 11.3 4.0 9.9
Palm 2.9 10.3 5.6 13.8
Palm kernel 0.5 1.8 0.8 2.0
Sunflower seed 4.0 14.2 5.0 12.3
Rapeseed 2.6 8.9 3.0 7.4
Sesame seced 0.7 2.5 0.7 1.'{
Safflower seed 0.2 046 0.4 1,

Total 28.5 100.0 20.5 100.0

Source: TPI,

L
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353. Using the estimated rates ol increase ir demand previously mer.tioned

and the estimates of production shown in table 15, the projected uituation

in 1985 is thal the developing countries will be utilizing between 1R.3 and

19.7 million tone of o0il but may well be producing 20.9 million tons. In contrast
the developed countries are expected to be consuming tetween 18.2 a-d 18,5
million tons of vegetable oil by 1985 but procucing in the order of 19.¢ nillion
tons. Coneequently the impliedl total demand in 1985 of between 36.5 and 38.2
million ton: seems more thas 17kely tc he me* by the projected supplies of

40.f willion tons. In practice, it is highly unlikely that a physical surplus
will be produced bul the gap hetween potential supply =nd demand implies pressure
on price levels and increased competition for the available market.

354, In summary, as income lcvels increase in the developing countries an
increasing proportion of the supply of vegetable oils will go towards meeting demand
in tkese countries, although in the longer term some countries may be experiencing
a £lackening of the rate of growth of demand as basic needs are satisfied. In

the developed countries, demand ‘s expected to grow not much more than population
growth rates, and the potential from supplies in these countries could produce
problems for the developing cwntries if domestic jroc-ssiag industries are faced
with increasing competition from highly competitive imported oils.

Oilmeals

355, As joint by-products of oilseeds, the supplies of vegetable oils and cilmeals
are likely to expand at similar rates, though some variation is possible if the
distribution of oilseeds by type of seed undergoes any radical change. In general,
however, the implications which the supply of oilseeds has for the subsequent

supply of vegetable oils will be the same for the supply of oilmeals. It therefore,
follows that the optimistic view taken of oilseed production in the developing
countries is likely to lead to a higher rate of increase of oilmeal supply in

these countries than in the developed ones.

356, A similar situation is also to be expected with regard to the utilization
of oilmeals. 1In general, however, it has to be remembered that t'e Ademand for
cilmeals is a derived demard, angd that even although they are an important
source of protein there is relatively little straight feeding of oilmeal in the
commercial livestock industry, the more common practice being to make use of
oilmeal in the compound feed industry.

357. Thus, in the developed countries after a rapid growth in the 1960s and
early 1970s production levelled off and is not expected to grow by more than
1.5 - 2.0 per cent annually in the foreseeable future. This is due to the
falling-off in the consumption of livestock products in Western Burope and the
United States as a result of the slowing down in both population and income
growth. This is furt =r aggravated by the various butter, skim milk and beef
"mountains" that are chronically plaguing the EEC ard depressing the agricultural
sector, An additional restraint on growth is the continual improvement in
husbandry and feed technology, and the genetic changes in livestock which are
reducing feed conversion ratios: that is, weight gain is increasing while feed
intake is being reduced.

358. Feed ingredients. The Buropean Economic Communit;y possesses the world's most
sophisticateg feed industry, particularly as regards flexibility and expertise

in utilizing various feed inputs. The demand pattern for these inputs is very
much determined by the Common Agricultural Policy (CAP), Broadly speaking, the

CAP has led to high cereal prices within the Community. The livestock industry
can mitigate this by using compound feeds. Cheap protein can be imported for
inclusion in compound feeds in the form of oilcake and meal. This also applies

to cheap energy feeds, e.g. manioc, citrus and beet pulp pellets. All thece

items can be imported either at a low rate of duty or at a reduced levy. Since

in the future the total Community demand for -—onj;ound feeds is expected to be
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relatively stagnant, the main activity on the import market will consist in

a constant shuffle between various ingredients, with a tendency towards the
cheaper ingredients. Progress in nutritional science and feed technology,

and reduced profit margins, will be strong incentives to search for the best

feed at the lowest prices. As regards Denmark, Italy, and the United Kingdom,

an increased use of cereal substitutes can be expected, mainly in the form

of cassava., However, there are serious constraints in the form of high transport
costs to inland areas where some feed plants are located, particularly in

the United Kingdom, and the problem of handling.

359. On the other hand, intensive livestock development, and consequently

the rapid growth of the compound feed industry, are promising in Eastern Europe

and increasingly so, in certain developing countries having high density urban

centres. In the case of the latter, intensive monogastric production, notably

poultry, is the simplest and most efficient solution to the problem of rapidly

increasing the supply of first class protein for the human population. This

sector of the livestock industry can therefore be expected to grow rapidly in

the hinterland of a large number of metropoli, e.g. Baghdad, Caracas, Istanbul, '
Lagos, Sao Paolo, Seoul, Tehran, and this will require an accompanying development

of the feed industry,

360. Assuming that rates of growth of demand for livestock products are of a
similar order of magnitude to those for vegetable 0il products in the Ceveloping
countries, but being influenced mainly by per capita income levels and
population growth rates, then the overall supply and demand balance for oilmeals
will tend to be similar to that for oils.

Imglications for investment in develoyiqg countries

361. Taking the situation for vegetable oils as a guide it was calculated that,
by 1985, utilization of vegetable oils in developing countries could be 18.8
million tons, compared with the 1975 production of 14.2 million tons, and using an
annual growth rate of demand of 4 per cent. On the conservative assumption that
the unused and under-used capacity in oilseed processing industries in the
developing countries as a group is of the order of 30 per cent, then vegetable

oil production of 14.2 million tons could theoretically be raised to 19.0

million tons if the full processing potential were to be realized. This is
clearly sufficient capacity to satisfy requirements and would indicate that

no additional investment is necessary over the next ten years.

362. Full capacity utiligation, however, implies that the various problems
described irn chapter IV can be completely overcome, which is an unrealistic
assumptiom. In instances where spare capacity is connected with the use of
obsolete equipment, or with equipment which has not been used for some time,
the additional costs involved in increasing their use could bring the potential
returns down to levels less than these which could be obtained by purchasing
new equipment and setting up new plans. 1In other instances, as when there are
labour and administrative problems, time is required for their solution and the
costs of delay may defeat the objesct of the exercise. Nevertheless, new
resources should be established only if similar problems can be guaranteed not
to recur within the new establishments.

363. However, in addition to their own needs, the developimg countries by 1985
are also expected to be producing an additional 2.0 million tons of oil, making
their total processing requirement equivalent to almost 21.0 million tons of
oil. In practice, therefore, additional processing capacity is likely to come
from both the more efficient utilization of existing plant and the establishment
of new facilities. Nevertheless, on the basis of previous assumptions, a major
proportion of the increased proceseing requirement that developing countries

are estimated to need by 1985 could come from the rehabilitation and more
efficient utilization of existing plant.
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364. A large proportion of the new investment required is aocounted for by the
production plans of only a few of the major producers. If Malaysian palm oil
maintains the rate of growth of output laid down in the present development
plan for the full period up to 1985, then additional processing capacity of
about 800,000 tons will be required. This can be anticipated with some
oertainty since palm fruits mist be crushed within the country of harvest,
though in the case of other oilseeds predictions with regard to processing
needs are most difficult to make. In the case of soyabeans about 56 per cent
of Brazilian production in 1975 was crushed within the country, and if this
proportion only remains constant for the next ten years, then additional
processing capacity for the production of about 1.5 million tons of soyabean
0il will be required by 1985. Similarly, in case of coconuts in the Philippines,
where some 62 per cent of production is crushed, an additional 500,000 tons

of coconut 0il capacity will be needed by the same Yyear. Thus these three
countries alone account for at least an additional 2.0 million tons of capacity
by 1985. Other countries where new investment seems a distinct possibility are
Argentina, India, Indonesia and the Ivory Coast.

365. New investment will tend to concentrate on modern screw-press and solvent
extraction methods but the possibility of some expansion of ghani-type methods
should not be ruled out, especially in areas where new land is brought under
cultivation or converted from other uses, or where existing oilseed producing
areas begin to increase yields through improved selection of seeds. To a oertain
extent, however, the possibility of expansion of traditional methods will depend
upon whatever measures are taken to introduce modern methods elsewhere.

366. as pointed out in chapter IV, if it is to run at anywhere near full capaocity,
a medium or large-scale plant must be backed up by an adequate marketing and
prioing system, both for the supply of raw materials and for the sale of final
produce. Generally speaking, if these conditions are not met, then the traditional
orushers will be the beneficiaries.

367. However, if the developing countries intend to inorease their share of

the oilseed processing industries in the long run, then they must concentrate

on the higher productivity technologies, and, where it is government polioy to
enoourage small-scale producers, some form of subsidy may be neoessary, together
with the provision of credit for the purchase of modern small screw presses.

The bulk of new investment in oilseed prooessing will be in medium or large
units, and although there is likely to be an increase in the use of solvent
extraction methods, the rate of increase will continue to be oonstrained by

such factors as the availability and prioe of solvent, and the training of the
labour force.

gapital cost of investment in the oilseed industry

368. Without further referance to specifio country situations it is impossible
to generalize about the cost of investing in the oilseed industry. Not only

do local conditions with regard to land, labour, potential market size, and
other factors differ, but different oilseeds often call for different types

of industrial arrangementr. Palm o0il, for example, generally has to be extracted
within hours of harvesting the fruit bunohes in order to minimize the formation
of free fatty acids whioh are detrimental to the final quality of the oil.
However, by taking some examples it is possible to give some idea of current
orders of magnitude. In the case of palm 0il, the 0il extraction plant is
usually integrated with an 0il palm estate and the cost of the crushing
facilities accounts for about 30 per cent of total estate costs whioh oould be
themselves $40 to 50 million for a 10,000 ha estate. This means $12 to 15
million for plant and equipment. For coconut oil the capital requirements

for a crushing plant having the capacity to produce 38,000 tons of oil a year
are some 87 million, while for a groundnut oil factory which includes solvent
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extraction and refining equipment, and a capacity of 28,000 tons of oil a year
(250 tons of groundnuts a :la.y), the cost is about $11 million. In Brazil the
cost of a 300,000 tons/year soyabean processing plant, including land, storage,
and solvent extraction, the capital requirement is about 10 million. The
estimated average capital expenditure for a pre-~press solvent 600 tons/da,y
rapeseed crushing plant in 1977 was 16.2 million.

369, It is evident from these examples that the expansion of tle oilseed
industry in developing countries repregents a substantial call on the capital
resources of these countries and that great care has therefore to be taken in
appraising individual projects and in arriving at suitable financing arrangements.

370. Altogether, if investment does take place as indicated, such that by 198%

some 21.0 million tons ofoil are being produced in the developing countries,

including production for export, then this will represent 51.¢ per cent of expected

world vegetable oil production by that yearj very similar to the present figure

of just under 50 per cent. However, bearing in mind the projected growth rate A
of  the oilseed economy as a whole, this represents a significant expansion which i
could be improved if per capita incomes in the developing countries increase i ‘
at a more rapid rate than expected, thus stimulating local demard, or if

substantial inroads into the markete of the developed countries can be achiived.,

371. Nevertheless, if new investment of the amounts indicated is forthcoming
and the developing countries can consequently supply most of their own needs
for vegetable oils, then this in itself will be a considerable achievement.
Countries will not only benefit from the creation of value added and saving of
foreign exchange in produoing their own vegetable oils, but will also be better
placed for the development of secondary industries.
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VII. THE LONG TERM - 2000

372. The development of the world oilseed economy after 1985 is best considered
in the conceptual framework of chapter V, which identified the main variables.
The present chapter therefore begins with a review of the role which particular
variables are likely to play in the oilseed economy over the remainder of the
century, with particular emphasis on changes in end uses., With this information
as background the chapter then concludes with a tentative analysis of the likely
demand and supply balance in the vegetable oils industry by 2000. The conclu-
sions of this chapter are not intended to be in any way definitive, but rather
to offer benchmarks against which the potential of the developing countries for
increasing their share of the world oilseed industry can be estimated.

Changes in the main variables

373. The three sub-sectors discussed in chapter V are considered in the same
order as before. From the point of view of oilseed production the situation for
the medium term to 1985 was seen to be fairly optimistic, but it is difficult to
be confident that the high rates of growth experienced by some oilseeds in the
19708 and anticipated for the early 1980s will continue in the future.

374. The main reason for this is that possibilities for bringing new land into
cultivation will tend to become increasingly limited and future growth rates will
have to depend more on increasing yields, unless other non-oilseed crops are
displaced. On the other hand, considerable research is going on around the

world into the development of new varieties of seed, adaptable to local conditions,
in many cases emphasizing soyabean in view of its high protein yield, Significant
improvement in seed technology can therefore be expected over the next 23 years,
but the effect is expected to be gradual rather than dramatic.

375. Of greater importance, possibly, will be the increased adoption in develop-
ing countries of seed varieties and cultivation techniques whose existence is al-
ready known. This will come about through the gradual improvement of extension
services, skills, techniques, infrastructure, and availability of capital.

376. With regard to markets, these will depend upon the trends in incomes and
population in developed and developing countries, and in the case of the latter,
upon the relative expansion of oilgeed processing and derivative industries, all
of which can be expected to change only gradually (at rates discussed later in
this chapter). Overseas markets for oilseeds will remain important, though in-
creasing quantities will be crushed domestically, but the position with regard

to trade barriers is difficult to predict, depending considerably upon general
economic prosperity and policies of the developed countries which form the main
import markets. Significant changes in trade barriers could occur within a rela-
tively short space of time with considerable effect on the developing countries
but it is virtually impossible to predict these over a period as long as 23 years.

377. In the case of oilseed processing, the general situation up to 2000 with
regard to the main variables is somewhat similar to that for oilseeds. No dra-
matic changes are foreseenand in the developing countries gradual improvement

in skills, operating efficiency, infrastructure and backward linkage with oilseed
producers is expected to continue. Similarly, with regard to primary extraction
methods no radical innovations are expected, though research with such methods as
wet processing will continue, and gradual improvements will be found in the versa~
tility of machinery.

378. The principal change in the developing countries as a whole will be a steady
spread of the more advanced technologies that are already availuble. Thus, village-
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level methods will tend to give way to commercial screw presses and medium-scale
commercial operations will expand into pre-pressed solvent extraction. There may
also be some expansion of rural technologies specifically designed for use in
developing countries.

379, With regard to markets the domestic situation is again dependent upon in-
come, population, tastes, and relative prices, but for export markets the pre-
Bence or ahbsence of import regulations for vegetable oil is of greater signifi-
cance than in the case of oilseeds, though equally unpredictable.

380. The third sub-sector discussed in chapter V is that which involves further
processing of vegetable oils and their use in derivative industries such as
margarine, vanaspati, and soap making. Once again, depending on income and popu-
lation growth rates, steady expansion can be expected of these industries in the
developing countries with the main technological changes coming from the adop-
tion of known techniques rather than from technological breakthroughs.

381, However, although the markets for these conventional types of industrial

products will provide the main source of revenue for the vegetable oils industries |
up to 2000, there are possibilities of expansion in non-traditional markets. i
With increased industrialization generally taking place in the developing coun~
tries, and at more sophisticated levels, there will for example, be increasing
demand for individual vegetable oil fractions. Similarly, following research
mainly conducted in the developed countries, there is a possibility of increased
use of oilseed protein in human diets. In view of the inherent potential of such
activities they are considered in somewhat greater detail below.

Possible new uses of oilseed products

382. With the development and sophistication of the margarine, vanaspati and
soap and detergent industries in the developing countries there will be an in-
creased demand not simply for refined vegetable oils but also for individual
fatty acids and fractions to be used in developing suitable blends. This is
likely to affect palm oil initially more than others partly because of the ease
with which palm oil fractionation can be carried out, and partly because of
Malaysia's concern with increasing domestic value added in relation to palm oil,
and finding an outlet for the rapidly increasing output of this oil, which is
expected to continue for some years as new plantations come to fruition. There
are also indications that certain of the fractions obtained from palm oil will
be increasingly used, sometimes in place of groundnut oil, as cooking oils, and
as constituents of cocoa-butter substitutes. Other possibilities for the use of
this oil are in the isolation of carotene, a vitamin A precursor, usually lost
in the bleaching process, and in the extraction of tocopherols, natural anti-
oxidants also currently lost in refining.

383, 1In the case of palm kernel and coconut oil new uses of some potential are
as coooa~butter substitutes used for chocolate-type fillings and coatings ccommon
in confectionery. Interest in this area has increased as the price of cocoa-
butter itself has risen. These oils also contain medium-chain triglycerides whioh
have a small demand in developed countries for use in easily digestible foods,
and as dieting control in developing countries becomes more sophisticated, this
outlet may also become possible in those countries.

384. The use of conventional rapeseed in developed countries » 's been restricted
for use in human consumption because of the presence of a hi, 'h proportion of
erucic acid. The spread of low erucic acid types from developed countries to
developing country rapeseed producers, such as India, will make this oil more
acceptable in commercial food products. Rapeseed oil also contains tocopherols
which could be worth isolating if large-scale refining is established. It also
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contains quantities of lecithin, a family of chemically related substances used
widely in the food industry and, normally derived from soyabeans, in developed
countries as an emulsifier and dispersing agent. Although the quality found in
Tapeseed is not so good as that found in soyabeans, increased demand in develop-
ing countries for "home-grown" lecithin could lead to its increasing extraction,
It should also be noted that rapeseed is a potential source of certain steroids
which, after processing, yield various medicinal compounds,

385. As far as sunflower oil is concerned, increased demand will tend to be
confined to an increasing use in poly-unsaturated fat margarines. There may also
be an increasing demand for groundnut and cottonseed oils in such products, and
the flower may also be utilized if refining is carried out on a large enough
scale, for the supply of lecithins and steroids.

386. High-quality soaps and cosmetic products are also areas in which certain
O0ils are likely to find increasing uses, especially the laurics, and possibly
lecithin from rapeseed in the case of cosmetics if it does not prove to be
entirely acceptable for edible uses.

387. Finally, it is perhaps worth observing that sesame contains synergists for
pyrethrum-based insecticides; although a synthetic analogue exi sts, home-grown
Sesame could reduce the need to import in this industry.

388, It oan be seen that none of the end uses mentioned in this section is
likely to oonstitute a major new market for vegetable oils. Many, suoh as the
produotion of lecithins and steroids, are really an extension of existing prac-
tioee and oould be expanded oomparatively easily given the required growth in
the markets for these products. Other aspects, such as the inoreasing use of
0ils high in polyunsaturated fatty acids, undoubtedly imply changes in the rela-
tive demand for different oils but the process is essentially one of substitution
rather than absolute expansion of vegetable oils uses. On the other hand, a ten-
dency to replace products suoh as butter, made from animal fats, with margarine,
made from vegetable oils, would lead to an increased total demand for vegetable
oils. However, nothing in the foreseable future leads one to conclude that the
overall pattern of demand for vegetable oils could ohange markedly, although

marginal ohanges in the relative proportion of demand met by the individual oils
could take place.

389. The situatiom with regard to oilmeals could be somewhat different as. oone
siderable interest in developing oilseed proteim for human consumption exists
throughout the world. This aspect of the oilseed industry is most highly deve-
loped in the United States where the dominance of soyabeans has meant that the
technology of protein products derived from oilseeds is also overwhelmingly ¢ %
centrated on the use of soyabeans for this purpose. The range of products and
uses is wide and includes meat extanders and substitutes, often in texturized
formi in beverages as either milk fortifiers and extenders or for use in oiher
beverages; and as flours for use in the protein fortification of bread and other
bakery products.

390. Although the present importance of these products in the developing oountries

is small in relation to total oilseed utilisation, there has been fairly wide-
spread activity in this area on a small scale for a mumber of years. Thus, ina
1973 a study undertaken by the Tropical Products Institute, London, identified
69 enterprises which were operating or which had formerly operated in some 30
developing countries. Information was available about the ingredieats of 47 pro-
ducts. In 43 an oilseed was used as the only or as a major source of proteia.
The dominating ocilseed used was 0oya, in 25 products. Croundmut and cottonseed
were also used. Eight to nine thousand toms of groundnut flour were used amually
in one Indian protein-rich food. T™wo other oileeeds, sunflowver and sesame, had
also been used in omne or two produots.

]
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391. However, the emphasis on soya~based products, which continues, is not
always to the b * advantage of those developing countries for which this oil=
seed is not a t1 ‘tional crop. This has lead to a situation where some coun
tries are importing vegetable protein from North America while they are experi-
menting with the production of soyabeans in their own agricul tural sectors.
Interest in soyabean production ie, of course, also stimulated by its potential
a8 an animal feed in livestock production.

392, Research is also continuing on the use of other oilseeds, more traditional
to the developing countries, for protein products. Thus, in beverages it has
been found that groundnut protein is considerably more solutle than that of soya-
beans and produces a smaller increase in viscosity, while cottonseed protein has
certain advantages in the fortification of carbonated beverages. It has also
teen suggested that the water-soluble fraction from coconut processing could be
converted into a beverage that might be placed between milk and the pleasure
teverages. In the case of flours, it has been shown that grouninut and sesame
flour are more compatible with wheat flour than is soyabean flour, while low-
cost protein flour from glanded cottonseed has been proposed as 1 protein product
of some potential.

393. These protein-rich foods are not generally intended to displace products

of animal origin but rsther to supplement the diets of those to whom animal pro-
tein is either not available or is available only in minimal quantities, generally
because of its cost., Provided sufficient effort is devoted to the enterprise,
products which are acceptable to the consumer can be made, using vegetable mater-
iale as the main protein source. However, where the main target groups are the
very low-income sectors in developing countries, even the "low-cost" protein-

rich foods tend to be too expensive. The protein~-rich foods cannot yet be said

to have made an impact on malnutrition in global termc but interest in them is
still very strong and some of the research now being carried out into the use of

oilseeds for edible purposes is directly connected with this market, for example,
work on rapeseed,

394. In oconclusion, it is expected that research and investment in protein deri-
vatives from oilseeds for human use will oontinue over the remainder of this
oentury. The impact on the oilseed and oilseed products economy from the point
of view of the developing countriee could be substantial and there is every rea-
son to anticipate a significant increase in this sector of the industry, provided
that problems of quality and consumer acoeptability can be controlled.

ugtion i 00

395. On the basis of the foregoing discueeion of the main variables, and taking
account of the expected situation by 1985, it ie possible to ooneider, in aggre-
gate terms, the prospects for the world oilseed and oilseed produots induetry

by 2000.

396. Of the three sub-sectors discuesed in ohapter Vy it is useful to concen~
trate on that of oil extraction as it alone has direct links with each of the
others. Statements about 2000 are therefore made principally in terms of vege-
table 0ils, although assumptions have been made about variables in all three sub-
sectors. The ultimate situation in 2000 will be the result of a complioated
interplay between demand and supply considerations. Since a workable model of
this interplay is still to be developed, it is convenient to begin with demand
aspects and work gradually toward an opinion about the overall market situation.
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Trends in de d for vegetable 0il

397. Depending upon end-uses, therefore, the demand for vegetable oils is lar-
gely a function of income levels, prices of competing products, and tastes. In
the case of the developed countries, the trend toward increased consumption of
polyunsaturated fatty acids noted in the forecast for 1985 is likely to slow down
at the latter part of this century, although the trend towards increased sub-
stitutability between o0ils in various end-uses could continue. The incentive

for researching into substitutability possibilities depends, however, upon rela-
tive prices of different oils in their existing uses. In view of the relatively
high levels of consumption of oils and fats already attained in the developing
countries, future demand for edible and non-edible uses is commonly expected to
increase in the long term at a rate not much higher than that of population
growth, although some additional trend from animal fats to vegetable fats is
possible. The latest United Nations e. ‘mate of population growth in the deve-
loped countries up to 2000 is 0.6 per cent a year and on this basis the demand for
vegetable 0ila will be around 19.9 million tons in these countries, assuming from
the previous chapter that consumption in 1985 would be approximately 18.2 million
tons.

398. In the case of the developing countries, demand for fats and oils is ex-
pected to continue to rise in proportion to anticipated rises in per capita in-
come, and therefore income and population growth rates are seen in these coun-
tries as being the most crucial variables affecting demand. As far as popula-
t!  growth rates are -oncernec, the most recent United Nations estimates of
pe. ration growth rates i» developing countries between 1980 and 2000 imply an
average annual increase of 2.1 per cent over the 20-year period. No readily
available estimate exists for the expected growth rate of GDP or of GDP per
capita for the developing countries as a whole over the same period.

399. However, in UNIDO's recent exercise in updating the FAO projections to

1985, mentioned in chapter VI, a series of upper and lower projected growth

rates of GDP by country for some 70 developing countries was established. Taking
the lower bound of this range as a conservative assumption for 2000, a representa~
tive sample of the largest of these countries indicates an average rate of growth
of GDP of 5.1 per cent a year. If this can be accepted as a reasonable order of
magnitude and if it is further assumed that the income elasticity of demand for
fats and oils in developing countries has a value around 0.8, which is typical

of the values calculated in the earlier FAO study, a rate of growth of demand for
fats and oils of about 4.4 per cent a year is implied. On this basis the level

of demand in the developing countries would be some 34.9 million toms by 2000,
Taking the developed countries into account the total demand by 2000 is therefore -
expected to be about 54.8 million tons. On a somewhat lower rate of growth of
GDP in developing countries, say only 4 per cent a year, implying, when popula~
tion is taken into account, a rate of growth of per capita GDP of just under 2
per cent a year in these countries, this total will fall to 51.0 million tons.

40Ce In terms of oconsumption per capita the figure of 54.8 million tons implies
that for the developing countries per capita consumption of 4.4 kg in 1975 will
have risen to only 7.1 kg by 2000, still under half of that already achieved in
the developed countries.

401, By implication this discussion of demand has assumed that real relative
prices for vegetable oils remain at their present levels throughout the period
considered, but this will only be the case if the supply of oils remains in line
with demand at the same set of relative prices. There are some grounds for
optimism in this respect.
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Trends in supply

402. To meet the demand and the increased requirements of both a quantitative
and qualitative nature, gradual improvements can be assumed in all fields of the
oilseed economy. On the agricultural side extended research will lead to improve-
ment of varieties and productivity, while on the processing side the adaptation
of existing technologies and of technologies under development at present in
developed countries will continue to expand their application in developing
countries,

403, Oilseed production in developing countries is dominated by 16 main produ-
cing countries. Each region has some countries whose prospects for future pro-
duction are stronger than others, but all have been expanding and are likely to
expand their total oilseed production., The countries which are best placed in
this respect are Argentina, Prazil, India, the Ivory Coast, Malaysia, the Philip-
pines, Senegal and Sudan.

404. This group of eight countries currently accounts for almost 70 per cent of
the oilseeds produced by these 16 major producing countries. Although the remai-
ning eight countries have somewhat lower expected rates of growth, they still
appear to have the potential, through improved yields and cultivation practices,
to raise output in excess of that currently planned, if resources in terms of
finances and manpower become available. That is, their physical limits have not
yet been reached. Other developing countries have the potential to increase
their role because of land availability, climate, under-utilized labour and other
inputs.

405. In discussing the oilseed supply prospects for 1985, the conclusion was
reached that the overall vpicture in terms of production was reasonably encoura-
€ing, with a number of the major developing country producers likely to achieve
growth rates of oilseed production of 5 per cent a year or more. While these
growth rates may tend to slow down somewhat toward the end of the century, the
general situation is likely to remain much the same, and if fully realized, such
rates of growth of oilseed production in the countries discussed would result in
& considerable increase in their share of global production. It was also pointed
out in chapter VI that at present the 16 countries reviewed account for 35 per
cent of oilseed production, and that even by 1985 this figure would rise to

47 per cent if their current plans are realized and all other producers continue
to expand at historical rates of growth,

406. On a simple growth trend, therefore, using the results obtained in the pre-
vious chapter, with 0il production from the 10 major seeds at 28.5 million tons
in 1975 and about 40.5 million tons in 1985, the extrapolated production level
for 2000 would be 68.6 million tons., This is composed of 37.2 million tons from
the developing countries compared with 20.9 million tons estimated for 1985, and
31.4 million tons from the developed countries compared with 19.6 million tons
in 1985, Such figures can be no more than benchmarks, and are possibly over-
estimates, but the overall indication is that the world supply of oilseeds will
be ample to meet the expected global demand for 0il, given previous assumptions
about production efficiency and technology of oil extraction. There is even some
danger of over-production. .

407. A similar situation is likely to arise in the case of oilmeals. The demand
for protein for animal feeds is likely to increase in developed countries at a
rate of not much more than population growth and although year-to-year fluctua-
tions will continue in response to change in the oorn/soya price ratio, the
general upward trend will be reflected in the demand for oil meal in these
countries. However, if a substantial increase in the provision of protein from

le
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bacterial sources, using different kinds of raw materials, inoluding hydrooarbons,
agricultural and industrial wastes, occurs, then the demand for oilmeal could be
significantly affected. The protein from fermentation processes, however, seems
not to be a threat to oilmeal in the near future but note should be taken of

this factor when planning future development.

408. In the developing oountries the demand for cilcake will tend to increase
as incomes rise and as livestock programmnes expand, but as already noted the
outlook of the developing countries as producers of oilseed is likely to be one
of confidence.

Implications

409. Given reasonable assumptions about demand and supply variables, it seems
that the market for vegetable oils in 2000 could well be in balance, with the
poseibility of some excess supply. What is important from the point of view of
the Lima Declaration, however, is the; proportion of world oilseed production
that is processed into oil and cake in the developing countries. The current
proportion hae been estimated at around 50 per cent, with the possibility of
unused capacity of a further 10 per zent. If current trends continue, then the
proportion actually crushed in developing countries is likely to rise to about
51.5 per oent in 1985 and to only 53.4 per cent by 2000. While these ratios
are well in exoess of the Lima Declaration’s aim of having 25 per cent of indus-
trial capacity in the developing countries by 2000, they do not represent parti-
cularly rapid rates of change and it has to be decided whetier or not they satisfy
the spirit of the Lima Declaration when it called for the proportion of indus-
trialisation in the developing countries to be increased "to the maximum possi-
ble extent and ae far as possible to at least 25 per oent". The question is,
therefore, whether the continmuation of present trends in the oilseed industry
in the developing countries represents "the maximum possible".

410, In asking this question two features of the previous discussion oan be high-
lighted: one is that the main increase in demand for vegetable oils and rdated
produote is widely expected in the ocoming years to originate from within the deve-
loping countries, and the other is that the developing oountries as a group ap-
pear to have unexploited potential for a substantial increase in the produotion of
oilseeds. It is obvious that the link between these two features is provided by
the oilseed and vegetable 0il prooessing industries and that the opportunity ex-
iste, or will exiet, for future development of these industries to take place
within the developing countries themeelves.

411. With regard to the developed countries, although demand for fats and oile is
oxpected to grow at a much lower rate than in the developing countries, the abso-
lute level of demand is currently greater than that of all the developing oountries
taken together and therefore still represents a market of considerable potential,
and one which contains a number of substantial importers of oileeeds and oileeed
products. For the developing countriee to increase their share of theee markets,
however, it is of prime importance that their induetries be geared to optimal
levels of operation.

412, Teking such considerations together, therefore, it would appear that the oon~
tinuation of present trends with regard to the proportion of the world oilseed
industry found in the developing countries represents a comparatively modest rate

of change. However, although the potential may exist for increasing the share of

the developing countries in the world oileeed industry, a mumber of constraints
oxiet whioh have to be overcome before the potential can be realized. The following
chgpter therefore examines the main conetraints on the future development of the oil-
seed-based industries in the developing ocountries and offers direction on the evolu-
tion of strategies for the elimination of those constrainte.
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VIII, CONTRAINTS, OFPPORTUNITIES, STRATEGIES

413, The major constraints on the development of the oilseed industry may be
classified as technical and economice In the developud countries the ma jor
economic constraint is often expansion of the marknt for oilseed and oilseed
products in their domestic and overseas markets, In the developing countries,
howevar, the situation is much more complex, involving a wide variety of fac=
tors at all levels from the prodaction of oilseeds, through the different atages
of processing, to the final market, The technical constraints in developed
economies are those largely associated with new product development and new
processing techniques, On the other hand, many of the developing economies
face technical constraints in the implementation of comparatively well-tried
processing methods, For the purpose of a brief analysis, discussion is made
undsr four broad headings, namely production and storage, processing, market-
ing and institutional constraints, opportunities for further processing,

Proggctlon and storgge constraints

414, Production constraints in developing economies arise mainly from ine
adequacies in the supply of services and factors of production, In Asia

arnd the Far East, in contrast to Africa and South America, land is relatively
scarce, resulting in severe competition among various crops, housing and in-
dustry for the limited land available, Sri larnka is an example of a gituge
tion where acquiring additioral land for oilseeds would entail the sacrifice

of some other crop, In other Asian countries, however, though land is on the
whole a limiting factor, expansion of production in agriculture is additionally
hindered hy land ownership problems. Due to these problems, under certain circume
stances potential arable land can often be left uncultivated or used as rough
grazing only, Land tenure problems of this nature are not always amenable to
quick remedies,

415« In South America and many parts of the African continent, in contrast

to Asia and the Far East, potentially cultivable land is more available, In
these areas the absence of ph, sical infradtructure ir the form of drainage,
irrigation, transport, communications and services is one of the major con=
straints to the expansion of agriculture, particularly of crops which need

to find an urban or export market., The labour supply is another factor which
has significantly constrained oilseed production and expansion in developing
countries, Tiare are certain aspects of oilseed production that cannot be
mechaaized, for example, harvesting of coconuts and oil ralm fruit, These
operations require regular supplies of large quantities of unskilled labour
which are in short supply in several countries, Nigeria bzing a case in point, -
In Sudan also, where cotton picking is undertaken manually, labour shortage
has been a significant factor in preventing further expansion, The lack of
the capital necessary for acquiring land, clearing land, installing infra~
structure, promoting research and education and acquiring equipment and sup-
plies to aid oilseeds production should not be under-estimated, This con-
straint applies at the level both of *the individual farmer and of Government,
Developing countries, generally, except the oil-rich states, have very limited
capital resources to undertake such investments, and international loans, even
at favourable interest rates, often only add to a growing debt burden,

416, The commercial initiatives of many multi-national comfanies may be
politically unacceptable, and many developing oountries are exercising
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restraint even in entering into joint ventures to solve the capital shortage
provleme Capital shortage therefore remains a major constraint on the expan-
sion of oilezed production in most developing countries,

417« The major technical constraints at the production level are principally
asgociated with the need for higher yielding varisties and lor a measure of
control over disease problems. However, a very high proportion of oilsaed
production in develcping countries is grown during a dry season when a plant's
garvival depends upon residual soil moisture or unpredictable showers, Under
these circumstances i is extremely difficult to obtain yields which justify
the use of, for 2xamnle, pesticides, Higher yielding varieties suitable for
dry lard conlitions zould be “r~d but the process is very much a long=tsrm
operaticne In the short term, yields could protably be significantly inci-sased
only by giving the oilseed crops higher priority for the available water re=
sources, Given the necessity to expand staple food productior, especially the
cereals, it seems unlikely that oilseeds will achieve a highar priority in this
area,

418, However, even accepting that a major expansion of annual oilseads ig 1i-
mited, given their present role in most farming systems in the developing world,
there are improved varieties and cultivation techniques available which could
bring about 2 significant improvement if widely adopted and if the necessary
ancillary inputs are mate availahle to> the farmers, The most fundamental -one
straint upon their adoption is a lack of knowledge which can be remeded only
by better agricultural extension services, The need for such services is widely
accepted but presents a major problem where such expertise is in short supply.
Nevertheless, it is felt that the absolute levels of oilseed production are one
of ‘he most fundamental construints upon greater developing eco.aomy participa=
tion in the global oilseed eccromy, especially with regard to the major annual
oilseedss If this constraint is %o be overcome, then oilseeds muet 1= given a
higher priority in the allocation of the materials and services that are avail=
able for agricultural development,

419, The storage of oilseeds can limit their expansion in two principal ways,
Firstly, inadequate storage facilities can result in oilseads being wasted
completely, This is particulzrly true of the annual oilseeds which are lar-
vested and then have to be stored as pre essing proceeds throughout the suc-
ceeding months, If the storage facilities are not available then seed ma;” not
be considerzd for processing but may well be used a8 animal feed or other ale
ternative uge, Secondly, if storage facilities are of poor quality a variety of
undersirable results could adversely affect the proc:ssed product, - The most
important forms such deterioration can take are infestaticn by insect pests,
lipolysis of the cil in the seed, fungal attack and discolouration, The

extent to which these processes occur is governed by such factors as the ex— _
tent ol physical damage to the seed before it was stored, moisture content

and temperature,

420, Among the factors that must te controlled if deterioration in stored seed
is to be avoided are the moisture contsnt (toth of the seed itsslf and of the
ambient atmosphere), temperature of storage (since the rates of growth of in-
sects and fungi are temperature dependent), maturity of the seed going into
storage, infestation by insects, fungi and rodents and the handling of the seed
during harvest (to reduce mechanical damage of the seed coat).
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Processigg,constraigts

42%e  The preceding —omments on production and storase are all basically cone
cerned with one of the nost important factors that any processing facility muct
oncern  itself with, namely continuity of supply of the raw materials One of
the major problems confronting the oilueed processing irndustry in developing
countricc is that continuily of supply -annot be guaraateeils This results in
nder=utilized capacity and a conssquent increase in prociesing costs for that
proportion of seed wiaich is procesged, This high cost ¢f processing will
normally be passed on to the conswner and effectively limits the market f:r the
eni procuctses This sequence of cvents can be cvarcome o.aly if supplies are
fortheoming when ne-ded, The large-capacity expeller andl solvent extraction
facilities are pariicularly vulrerable in relation to breakdowns in supplies,
in view of their cost slbructure,

422+ 1In addition to having :ontinuous supplies, a processing facility needs
supplies of a reasonuble quality, The use of technically unsound or poor=-quali-
ty oilseeds in the manufacture of oil inevitably produces an oil of low quim
lity. Poor=quality oilszeds are likely to yield oil high in free fatty acide
which is difficult to refine and leads to high refining losses. Such oilseeds
might have been grown, harvested, transported and/or stcred wnder non-ideal
conditions which permitted fungal attacks and pest infestations to occur, '
Oilsecds where kernels are damaged or broken through poor cecorticution or by

pest attacke and in which moisture content is too high for efficient storing

are morc liable to deteriorate, There have %2e1 inaunerable czses where, for

example, cottonseed has arrived at mills in developing couniries in such a

state of deterioratio.. that the protein structure of the kernels had almost

ccmpletely broken down and very little oil could have heen won by expelling,

Oilgeeds deteriorate for a variety of reasons and at differant stages, The

importance of adequate storage has already been mentioned, but suitable trans-—

port and marketirg mechanisms are also important, Irrespective of which stage

of the cycle is at fault, *he fact remains that poor raw material quality ic a

major factor limiting the output of vegetable oils in developing countries,

423, For oilseed processing the land requirement is minimal, Generally its
gupply is nol considered as =n irhibiting factor though difficulties can be
experienced in acquiring the optimum site, Less than optimum siting results
in additional operating ccsis,

424s Watar is necessary in both expeller and solvent extraction plants for
washing, raising steam and also, in solvent plants, for the condensation and
recovery of solvent, Alternative sources of »ower are also frequeatly neces-
sary Whan the main source of powar fails, In a location where water and al=-
ternative sources of power are diificult to obtain regularly, the techrical
efficiency of the plant can be greatly affected, Water and power are seldom
limiting factors but Zo affect the level of efficiency and often influence the
location of a plant. If either one or the other service is in short supply

a2 location that is rot optimam can result in excessive operatiag costs due to,
for exanple, the greater distance nesded to bring raw materials,

425, Many oilseed procesecing machines are designed for the efficient processing
of a single oilseed or a particular class of oilseeds, Although there can be
considerable ezonomic advantages in processing different oilseeds in the same
mill technical difficulties can arise if the overall operation is not carefully
planned and adequately equipped, In Nigeria, for instance, the milling of cotton

|
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seed in machinery originally designed for groundruts only may be undertaken
without -~quipment for delinting or decorticating of the cottonseed - processges
whick are essential for officient extraction, Attempts t> put specific machines
o multi=-purpose use are pr-valent in several developing countries, partly be-
cause of the structure and orgarization of the oilgeed industry in these coun=-
tries, and partly owing to a lack of resources to acquire additional equipment,

426, In some casesy owing to the lack of knowladge of ccnditions in developing
countries, the manufacturers in developed countries produce machines which are
technically unsuited to developing countries, Seed~cleaning equipment may not
be adequate, thus permilting foreign material including sand, stone and metal
to enter the mill and cause the breakdown of farn blades, impellers and expel-
ler wormse Decorticating equipment may not have heen allowed for or may be
inadequate, resulting in loss of oil which is absorbed by the shells, reduced
extraction ra‘tes and undus expeller wear or even breakdown, In some cases
where machinen or replacement parts (such as cage bars) are those manufactured
in developing countries, technical difficulties can arise Trom the uge of
inferior steel in the minufacture of the machine or rarts, In the case of
palm 0il mills the use of equipment with obsolsete design poses problems of re=
duced ertraction efficiency, It has ilso beer the experieqce that modern cone
tinuous screw presses, while eminently suited to modern benera tyre materiala
with a large percentage of mesocarp, are not snitabla for Thiock ghallad Deli
dyra materisl from older plantations in the Far EBist, In most cases the ine
Appropriate use of machinery is not an absolube constroint, Hut it inevitably
affects the level of efficiency ir the processing indust~y: for example, it
must reduce the total amount of raw material that can be handled,

427, In the oilseed processing industry a consideratle amount of technical
xnowledge has to be brought together, namely knewledge of the oilseeds,

their composition, conditions of shkorage and pr-sarvatior., chemical processes

in oil extraction, hiaadling, packing and preservation of the L raoduct, hilding
design, and machine operation and maiutenance, In ‘he develdping countries
thers is often a considerable gap telween require? snd prevailing knowledge in
nany of these fields, In adequats maintenance of machinery and equipment, owing
to the lack of skilled personnel, is a common technical constraint in develcping
countries., The use of solvent extraztior equipment, for example, enables a
greater proportion of 0vil $2 be removed from an oilsced than does the use of
screw expellars, Under optimum condition: cottongsed expellear cake contains

45 per cent oil by weight, while the residual meal fror solvent extraction
should contain less than 1 per cent 2f ¢il and usually containg 0.6 per cent,

A solvent extraction plant, however, requires considera®ly more discipline

and skill in handling than does an expeller mill, In developing countries the
lack or absence of the necessary skills to urdertaks ‘he more t:chnologically
advanced operations greatly inhibits the use of more officient technology.

422, Another aspect of the marpower limitation in maay developing economies

is the acute shortage of managerial and entrepreneurial expertise, The f‘ormer
iz vital to the efficient running of an industrial process bub in many developing
countries the shortage of such expertise leads tc a very high opportunity cost
and to its use in areas such as government administration a' the expense of the
industrial sector, Consequently, the expansion of oilseed processing in de-
veloping countrias, at least if acsocie'a’ with *he more advancsd techaclogy,
will often need a degree > expertise not found in nany Jleveloping countries,
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42)s  The rized for tnbrepreneurial expertise is a slightly diffarent problenr

P that 20 carn bey and i3, asuociaboed with very small busingsses, In many
parts of the worlly, bolhi Isveleped and developing, the small business sector
ts o Jloupiating ore,  llowevar, the “neidane of such vxpertise does tend to
hee gengrapkically apecific and is very mnah etrorger in those parts cf “he
world with ths lraditiow of a mall basiness cormuwritys Where eatrepreneurial
skills de 2xiuh She prircipal nead is for Govermment &- provide an appropriate
cconcmic  and political Fframework which rrovides adegaate incentives, Measures
tomaonly uged inzlude tax concessions or tay tolideys £ur new businesses, credit
facilities b lov or coupetitive rates of inbers b .nd appropriase rricing
padiciess  Tov~centruliz-d sovermaent conbrol or a Luelensomn« bureaucracy

tend o inhibit the expassion f private uvestmenty and i1 a nurher of coun~
brise goverrment measuras ars positivaly disconragirzy ' the private entre-
prensar although the szpansion of the oilsesd wsector ray be o governmant obwe
Jective,

430s e structure of the oilgaed rrocessiag industry in most developing e=
conomies rangas Trom villege processing with a throughput of perhaps one tor
aoday to large=eca’e expeller and wolvint exbrastion lants with throughputs ‘
of perhaps 150=200 ton a day, vonsequenily, the expansion of the oilgeed ‘
prccessing a-ctor praisents w numder of alternatives in +erms of development of

strategys In meny developirg ~uounbrias rillage-scale processing of oilseeds is anm

a major sub=sector apd if an oilseed producing counlry is to obtain the maxi-

mum returns from its oilswceds, then clearly offorts should be made to ap=grade

the small=scale priczsaing sectors Iinprovements could b made by the adoptior.

of such simple tachniques as fastive cleaning, decortication, especially of

groundauts, before crashing and the conetruction of small cooker: %o make the

removal of o0il easiers Many of these oporations are undertaken but a great

deal more is possitle, Hcwever, the large rumber and widespread distribution

of villuge rrocessing wai*s anl the resources g:znerally need:d to maka an

impact are a mzjor conatraints,

Market ing constraints

431, Market constrainits occur at both the domestic and international level,

At the domestic level, demand for tre product, th: price to the prolucer and
the macketing mscharism are all vital to the level of production, With the
notable exception of the prenium liquid oils, for examrle, safflover and olive
oils, most fats and oils can be rogarded as raw miterials for tha fats and oils
processing industry that will be transformed into mergarines, shortening, cook-
ing ©il anl, ir. ‘the case of d-valoping countries such as Iraq ani Pakistan,

o The marketing problem basically consists ir satisfying their raquire=
ments, This can be a-hieved Ly ansuring the delivery of a good (low free fatty
acid content) product in regular quantities, Sugply management schemes aimed
at preventing wdue price fluctuations of vegetable oile are now under consie
deration by UNCTAD and other bodies, These schemes will involve investment in
bulk storage, loading ard transport facilities, .

432, The consumption of oilmeed products is very largely determined by the
level of incoms, which in the majority of developing countries undoubtedly
adversely affects cverall demand for these products, Consequently, a rapid
expansion of domestic markets for oilseed products cannot bve expected without
a real increass in incomes and growth in the economy generally, It would be
unrealistic to propose a significant expansiorn of oilseed processing aimed at

‘ \
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srocessing for the domestic market without a orresponding undarlyivng growth
trenl in the ecornnny a8 a whole, The enging of conatraints ab the processing
level, however, will help tc ensure that coste and hernce rrices are kept at a
levz] which allows maximum advartage tc be taken from growth in domestic sur-
~higing pewer,

433 4% th: producer laval, there mut be adequate economic incentives in
terms of remunerstive commelity vrices wwvailable o0 the farm2y  In some coun-
tries producer prites have lLeer. allowed to stagnate becsuse of concern to hold
down the general cost of living, This can lead t producers tuming o other
crops, resulSing ir inadequate supplies bto the processing ialistry,  Alterra-
tively, producers may confine thenselves to providing for their osm izmediat.
familr needs and show little, if any, interest in providing a surplus for urban
consumptior.e

434e  Allied So the protlem of vemunerative prices is the caed “ar an effectivs
marketing nechanisn capable of distributing the products Trom proluction to con-
sumption areas,  Thic can Le done either by private tealors or through an in~
stitutional framework sucl as a marketing board or cc=opr.tive or a combination
of Loth,

435¢ At the interiational level, = favourabls patterr of trale can serve as o
nowerful ircentise to the exp-wnsion of g comnodity, With the development of
oilseed productic: in the developed countries, the growtl of proceseing rapa-
cities in the Ceveloping countries and the formaticn of the LEC as mz jor world
economic bleck, corriderable clianges have taken plac: in the “rale relations
Letween the devaloped and ¢ veloying world ia the recont seare, There bars heen
a progreesive disnartling of trade preferenzes and a simultarccus erestior of
trade vgrriers in different < vmng, Members of the EREC who formerly guwre special
concessions o certain develeping cowtries have hail +a give ap all their indi-
vidual preferential lLrea‘ment arrangenents and operate the Jommor: Sxternal Tariff
on oilseede ~nd vegetable cilss Only vertsin types of silseris and cils from
Associated States are allowsl tc enber duty~free, At th: same time, the ERC
gave subgidies for the production for oilseeds within hLhe community. EEC regu-
lations also allow for the imposition for a compensatory levy if the country of
origin of imports into the EEC grants 1in any way a sabeidy to exports or if
gituaticns arise which prejudice the production of o' ls and oilgseeds in the EEC,
There is continuing concern amongst develoning countries about the EEC's future
policies with regard to these topics, especially in the case of highly procesa-d
products subject to discriminvative tariffs; however, there have been some ife
provements, such as the removal of the duty on coconutl oil,

436, Above all else, thz expansion of the oilseed sector or Yy part of it

requires 8 commitment on the part of Government to encourage such development,

Government policy in the form of a clear strategy with specific targets is a
rrerequisite for most industrial development in developing contries, .

Opportunities for further processing

437. It has already been pointed out that the main source of future demand
for oils and fats should come from the developing countries rather than from
the developed ones, so there is subsetantial potential to be realized in the
manufacture of thewe products in developing countries. This concerns not only
the basic extraction of vegetable oil but also its refining and further indus~
trial processing in both food and non-fcod uses, However, development of these

¥
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seriabin will be oradual ard it g important v Fho mediuwn term 1o look also at
fhe potentizal for increasing vales of theso producte in the markets of ti- dee
weloget cowntries, Although [ ohentin axists op 2 world=wide hasiu a grei!,
pazber of factors ars rolvei, For exemple, there are consilorable problems
it Ve hondling, cborage snd vransorbing of dils over ‘cng distan-en, I
thio reomltn dn emlity deberiostion of 1l refined oil., then re=profinice
in the conewn’ ar counbrs brcomes necessary, ol large=scalas production of

fally refinet frackiorel 2ils for the export macioot conld be rendere’ nn=eccnomic,
Although taving lower salwe wwidac, the production of somi=refined oils Jdoey

rof have this sroblem to the same oxbtent siad sould become moras common in de-
veloping comniries, particalarly in view of 'ho Jrowiag polluticn coibral
romlatiore tlat are increasing the refinivg couts n many leve loping cowntries,
especially in Japu and on the wost coast of the Lnited Jlates and in sone dce
valoping ccwitries foos More rescarch shich wil benefit duveloping zowibries

iP5 oaexdol to vvercone bhese parcblems, A Tirbled problen affecting the apility

o develoriig countries So caplure an inoreased share of the marke® for VEghire
tuble oile in the developed comnbiioeg concorns the caracities of %he deviloped
ouwtries kooproduce their own surplies from their cxisting Caotoriczs, 8o

Tong as ulbernative supplies of raw materials can be obtained ecoromically,
otably the Tnit~d Gtates soya bLeans, thsn these industries will continue to
compete with sources of vegetabls oil from ontal le their area geographically,

43% A poemible ex:erivion b bthe general situation is palm o0il in view of the
maszive increage in v ale oil supplies particularly from Malayzia. Since pelm
oil in nevessarily produced ir the growing cowntry, Sor quality reason., the
oinly posgibility for future devaloprent of the indastry lies in furlher pro=-
cessings  This involvies investment in:

(a) Storage, loading and transport facilities, particularly
tankers in variouc sizes;

(b) PFacilitics for Muther pro-esring, including fractioning
and refining,

430 Many Jifficulties reuain, however, [he particular strength of palm oil
lTiec i1 the fa-t that it ic cheap, but although refinei bleached palm o0il is
an important ingredient of the food and snar industries of the dzveloped
counbries, the palm oil fractions, stearin ani palm olein, camrot yet be sold
at  pricet below their competiag products, principally tallows Moreover,
leveloping comtries de not have themselves an industry fully capable of using
the stearin fraction domastically, Although fractionated palm oi? requires
more cureful handling than crude palm c¢il, there ig listle experience in
Fandling and transporting such fractions,

440, The ma‘n trend in further infustrialization of the lauriz »il industry
in the producing countries is irn crushing the palm kernels and copra locally,
This involves also iavestments in storage and transport facilities, both to
guarantee supplies ard avoid price distortion Jdue to wicertain supplies, and
to avoid quality dsterioration in the transport, Crushing copra to produce
cocon t ¢il in the ccuntry of origin may also be regardzd as a means of maine
tainiag quality standards, Moreover, copra crushing is not vital %o the fats
and oils crusking industry in the developed countries,

241, Or. the other hand the crushing industry in developed countries is be=-

coming increacingly geared to crushing soyabeans, and to a lesser extent,
locally grown rapeseed, This industry can be considered as vital in view of




the heavy depandence on soya meal to me~t th: protein requirements of the live~
stock industrys, As long as the Udted states oxports soyabaans, the viability
of the Buropean crushing industry i largely orsured, As swlrowady nentioned,
this places exrorts of fats and oils fron oiber sowrces al a disadvintage,

and will continue to do so if markel structare remsin walte red,

442, It i3 unlikely that there will be any signifiszant new entracts in the
world soyabean market, Although tliire ie consideradle intersst in soyabean
cultivation around the world, additional volume will remain generally

small, Domestically grown soyabsans, (or example from tropical

cuuntries other than Brar®l, will h» extracted maialy to satisly the growing
local demand for botk 3il and protiin, Production zosts would often not be
competitive with the world market, In addition, it has to e rememiered that
soya meal has overwhelming dominanc: in the world mazket of oilmeal, Together
with fishmeal which in recent years has experionced uacer$ain supplies, soya=
bean meal is rich in lysene and sc is virtually essential to¢ fecd rations of
monogastric animals,particularly in "ced=deficit countries suzh as Japan and
in Western Europe. The structure of the vilseed induslry in the above areas
is geared to soyabean extraction; soyabeans are available in large quantities,
parmitting bulk handling and processing,

443, There is, however, a possibility of initiating adequate joint ventures
in vegetal,le=0il processing in developing countries that have unerged as net
importers ol fats and oils, The Bruzilian soyabean co=operative COTRIJUI,
for exampl=, is planring to crush some 300,000 tons in Irane Palm o0il ex~-
porting countries could set up astorage and refining facilities in Indaa, Iracd
and Pakistan,

444, In conclusion, the establishment of a viable exporte=oriented chemicals
derivates industry in the developing countries, given the presant structure of
wcrld markets, is uncertaine Although such products are relatively easy to
manufacture, their marketing is difficult in that there is often no domestic
commercial market, For this reason the opening of markets in the developad
countries could improve the situition, The only poassible exception could be
methyl esters which are stable and easy to transport and convert, Howsrer,
again, they do not have a ready commer-isl market, whi:h implies that an
agreement muet first of all be reached S0 ensure that these products will be
used in the manufacturing of oleo-chemical derivates,

445, Given the most likely trends and the main constraints, the final pro=
blem is to arrive at strategies to reduce the constraints so as to improve

the trend performance of the developing countries, The framework for the
derivation of strategies is providel by the degree of influence which each
interest group in the oilseed industry has over the variables and constraints
in the sector, As a first approximation, it is convenient to divide the ine
terest groups into four: developed exporters of oils and oilsceds, developed=
economy importers of these products, developingweconomy exporters, and develope
ing=economy importers,

446, The developing economies have a greater degree of control over their own
internal industry and markets, and an obvious strategy is fcr them to give full
encouragement to the development of these spheres of development, Since the
develop#d countries! markets for vegetable oil are expscted to expand only
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slowly, this means that competition *o exrand the share of these markets will
be difficalt arcd levoloped=coun*ry prodacers 7 vagetahle oils will themselves
be lonking mor towards the developing ccuntries for their marxets, In this
gltuation, the develoviug conntries have ths 1ifFficult task of ensuring the
long=torm protection of the'r own developing industries while simultaneously
seeking the <1l mination of protect ion ‘n the levelopad countries, In the latter
zasey agreement chould be sought for the developed countries rot simply to
allow their indu:triec to be exposed to worl.l competition, but for them to

take positive action on the gradual restrusturing of their ecconomies in ace
corda.ce with changing intarnational :omparati-re advantages The situation
shoul? be seen as »ne not of cenflict 't of 21obally efficient allocation of
resourc 8,

A47e  Ia crder o achieve this, howewver, agreement is alio needed amorg the
developing couritries themselves, and with such 3 wide variety of prolucts

having high degraev of substitution and spread .ver a large number of producers,
sugtained agrement will be essentisz] espzcially if there ig any tendency to
over=supply.

44%, 1t is within a general framework of this rature that policies and stram
tegies for enabling the dsveloping —ountries to realize their maximum industrial
potential in vilseeds and oilseed producte vp to 2000 in accordance with the

Lima Declaration has to be evolved, The last two sections of this Draft Study
have ‘Jdemonstrabed where the greatest potential for the developing countrias lies,
between now and 2000, and have ou'lined ‘he najor contraints which, if left
alone, are liiely to stand in the way of achieving this potential, It is
obviour, ther=fore, that the straltegies should focus attention on the elimination
of constrainte {o the maximum extent possible,

449, Principal measures for action and strategiss to this effact can be BU=
gested on the basis of the findings of thic Draft Study, These includet

(a) Appropriate measures to expand the capacity of the oilseed and
oilseed products industry in the developing countriou g

() Efforts to control market ing problems associated with the increasing
dagrae of substitution between end uses of oilseed products from
developing countrias;

(c) The establishment and support of price-stavilization schemes geared
to the problems of developing countries, and guaranteeing suprlies;

(1) Agreement on the removal of trade barrisrs which affect imports of
oilseeds and oilseed products in developed cogntr'ies;

(e) The unconditional use of bilateral and multilateral aid for develop=
ing countries;

(f) The comritment by the developed countries to seek means of controlling
the expansion of their own oilseeds and oilseed products industrys

(8) Te provision of improved market information services to developing=
country producers of oilseed products;

(h) Improvement of the Flow of information with regard to technological
trends and innovations in the oilseed and oilmeed products industry;

(i) Agreement among developing couniries themselves as how best to CO=
ordinate the interests of those developing courtries whose oilseed

e




- 102 =

induatries are conparatively well advaucel with thows which are
8till at an eurly stags of development, and with thoass haviag an
0ilseed defizit;

(j-) Tl.s establishmant of means for facreastiig the overall degies of
international comoperation in the promotion of the c¢ilseed and
oilzezed products industryp

(lv.') The Yevelopment of mearn for monitoring navicnal plaue for
expansion nf production of oilseeds and oilseced producks in
order tha*t situaticns of sversupply in internabtioral markets
he either avoided or auticipated eulficiently well in advance
for remedisnl action to be agr-ed.

450, llowever, it is aleo lmportant that such siontegies should form part of

a comordirated effort to irprove the position of the daeveloping countries and
that their combined effect should represent an integrated attack on the major
corstraints, Thiz calls for agrsement on their implenentation not only be=
twoel. tho developed and the developing countries, hut also amongset the develipe
ed countries thems2lves and tie developing countriev themseeclves,
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Part two

I. OILSEED PROCESSING METHODS

Farm/village processing methods

451. The extraction of 0il from oilseeds is principally the same whether the
process is carried out at the village level or industrially. Before oil extrac-
tion can start, the oil-bearing material, with few exceptions, is dried, cleaned,
broken into small particles and heater or "cooked". Palm fruit is treated dif=-
ferently, as it is either allowed to "ferment", to facilitate the removal of

the individual fruits from the bunch, or boiled in water prior to extraction,
both to facilitate the removal of the fruits and to inactivate the lipolytic en-
zymes. The pressing of palm fruit is commonly done by simple, traditional methods,
that is, stamping with the foot or squeezing in the hand followed by water dis-
Placement. Alternatively, hand-operated, or small mechanically-driven hydraulic
pressed may be used, when yields of about 70 per cent of the total oil in the
mesocarp can be obtained.

452, The majority of oilseeds or oil-bearing materials such as copra, are dried
by spreading on the ground, and are left in the sun for some time. In the case
of fresh coconut kernel, which has a moisture content of about 50 per cent, small,
Cheap, locally-made dryers are used to assist moisture reduction. In addition

to speeding up the drying pProcess, these simple copra dryers generally produce
a good quality copra.

453, For the removal of vegetable debris, dirt, and other foreign matter, some
form of sieve or screen is employed. The screens are usually made of wire mesh,
wire cloth or perforated metal, and are shaken by hand to remove sand and earth.
Larger pieces of foreign matter such as stones and vegetable stalks are removed
by hand.

454. Size reduction of oilseeds is also necessary prior to sxtraction since it
facilitates the removal of the oil. At the village level the method which is most
commonly used is grinding in a wooden mortar with a pestle, generally also made
of wood. Where animals are being used to operate a water wheel or press, oil-
seeds such as groundnut kernels are strewn in the animals's tracks and reduced

in size by trampling.

455. Extraction of the 0il from the pre~treated oilseeds is done under pressure,
and one of the simplest systems that has evwolved is the weighted pestle rotating
inside a stone or wooden mortar where the pressure is exerted between the mortar
wall and the pestle. This type of rural extraction equipment is widely used in
Asian and African countries;j a typical example is the Indian chekku. The capacity
per charge is 16-17 kg depending on the oilseed, and the time taken to process a
charge is about 45 minutes to 1 hour for copra, and up to 1% hours for sesame
Seed. Daily capacity is about 100 kg and the oil content of the residual cake
from improved animal driven chekkus ranges from 11-13 per cent,

456. The efficiency of this type of animal-powered press has been improved by
adopting a motorized version, which increases the throughput, and also extracts
& further 4-5 per cent of oil.

457. In many coconut producing countries, fresh undried coconut meat is processed
for oil at the farm level. Fresh grated coconut meat is pressed by hand, then
mixed with water and pressed a second time. The mixture of oil and water resul-
ting from the hand pressing procedure is transferred to a pan and boiled, when
the 0il and water separate. The oil is skimmed off the surface of the water, while
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the residue on the press is nsed as a human food material in & variety of dishes.
An example of this method is the klentik method practised in Indonesia.

458. Hand-operated hy:raulir presses are s8till used in the rural areas of many
developing countries, particularly Wigeria, where they are used to extract the
mesocarp oil from palm fruit. However, mechanical hydraulic presses titted with
metal cages, which are more efficient and do not require the use of press cloth,
are gradually replacine hand-operated units in many developings countries.

459. These general methods of village-level processing are universal but local
modifications to the basic principle are often found. Some of the more locally
important village processing methods are discussed ‘n greater detail in the final
section of this chapter. However, irrespective of the precise method used, vil-
lage pro-essing 1s very limited in its absolute level of output and tends to be
& comparatively inefficient extraction process, leaving 2 hirh pruportion of oil
in the residue.

Commercial processing methods

Pogt-harvest handli storage and

preparation of oilseeds

460. After harvesting, oilseeds require to be handled and stored in such a man-
ner as to avoid damage and to minimize the natural deteriorative factors which
lead to increases in free fatty acid contents and the development of objection-
able odours, flavours and colours in the extracted 0oil, as well as reducing the
value of the residual oilcake or meal.

461. Oilseed materials can be handled by most conventional handling conveyors.
Free-flowing seeds such as soyabeans, sunflower seed, safflower seed, shelled
groundnuts, sesame seed, delinted cottonseed and rapeseed, lend themselves to
being handled in much the same way as corn and wheat grain. Quite different
conveyors, however, are needed for the bulkier and less free-flowing oilseeds,
Buch as undelinted cottonseed. copra and palm kernels.

462. The successful storage of oilseeds, prior to processing, is dependent on the
observation of certain conditions. Attention must be paid to critical moisture
levels, above which the proliferation of fungi and bacteria and the activity of
enzymes lead to rapid deterioration.

463. Prior to processing, the oilseeds are prepared in a number of ways. Firstly,
the seeds must be cleaned to remove foreign material. Sticks, stems, leaves and
similar trash are usually removed by means of revolving screens or reels. Alter-
natively, a pneumatic system can be employed, where the light material is pulled
through and the heavy material, usually the oilseed, is gravitated out.

464. Wherever practicable, oilseeds are preferably decorticated before they are
extracted. The first step in the dehulling is the cracking of the seeds! hulls
with machines. The two principal types of machine used for this process are
bar hullers and disc hullers.

465. When decorticated, different seeds vary considerably in the readiness with
which they fall out of the split hulls. For example, groundnuts are loose in the
shell and separate readily while cottonseed kernels or "meats" are more adherent
to the hull. Generally, therefore oilseed hulls are customarily passed through a
hull beater to detach small meat particles after the first separation of hulls
and meat by screening. The separation systems used usually comsist of various
combinations of vibrating screens and pneumatic 1ifts. It is necessary aot only
to separate the hulls from the meats, but also to separate and recycle a certain
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Proportion of uncut seeds which e.cape the action of the huller. Some oilseeds
such as rapeseed and sesame are usually processed without decortication.

466. The next step immediately prior to oil extraction is the reduction of the
Beed to small particles. Hammer mills, attrition mills, and other devices are
Sometimes used for the preliminary process when large oilseeds such as copra and
Palm kernels are being processed, but for the final process it is common practice
to use milling rolls which subject the seed particles to progressively increasing
Pressure and form them into thin flakes. The flakes thus formed are more satis~-
factory for hydraulic pressing than the irregularly shaped particles obtained by
€rinding. Flaking rolls are essential for preparing oilseeds for contimious sol-
vent extraction since no other form of mill is capable of forming particles which
are thin enough to extract readily yet large enough and coherent enough to form

a mass through which the solvent will pass easily.

467. If oil is extracted by mechanical expression, the oilseeds yield their oil

more readily after cooking. Cooking coagulates the proteins in the seed causing
coalescence of the fine oil droplets and making the seed permeable to the flow of

0il, The affinity of oil for the solid surfaces of the seed is also decreased,

and the increased fluidity of oil at elevated temperatures assists its outflow.

Important secondary effects of cooking are drying of the seeds to give the seed |
mass the proper plasticity for efficient pressing, insolubilization of phosphat-~ !
ide, destruction of fungi and bacteria, and, in the case of cottonseed, detoxifi-
cation of gossypol, in rapeseed inactivation of the enzyme myrosinase, and, in
soyabeans, inactivation of anti-nutritive factors. The moisture content of the
Seed is controlled during the cooking operation as very dry seeds cannot be ef- ’
ficiently freed of their oil. The optimum moisture content of cooked seeds varies

widely according to the variety of the seed and the method used for expression.,

Extraction of o0il

468. The oldest method of o0il extraction comprises the application of pressure
to batches of oil bearing material confined in bags, cloths or cages. Levers,
wedgoes, and screws have been used as a means of applying pressure in early types
of presses, but modern presses are almost invariably activated by a hydraulic
system. Batch presses are divided into two main classes: the open type requi-
ring the oily material to be confined in press cloths, and the closed type, which
is equipped with a form of cage to confine the oily material. Some oilseeds of
high 0il content, such as copra, are difficult to express satisfactorily in batch
equipment by a single pressing, and are preferably processed in continuous screw
Presses or expellers. With a given lot of seed, cooked and ready for pressing,
the oil yield will depend upon the rate at which pressure is applied, maximum
pressure attained, the time allowed for oil drsinage at full pressure, and the
temperature or viscosity of the oil.

469 . Continuous expellers or screw presses have now almost completely replaced
hydraulic presses for the mechanical extraction of oilseed. Expellers may be
high-pressure machines designed to effect oil recovbry in one step and may be
modified to process a particular oilseed. Special low-pressure expellers are
often used for pre-pressing prior to solvent extraction, although high pressure
Presses may also be used, operated at low pressure and increased capacity. In
areas where various oilseeds are handled by the same equipment it is common prao-
tice to press the seeds in two or three stages at increasingly higher pressures
in each stage. Continuous presses require less labour than hydraulic systems

and eliminate the need for press cloth. They are adaptable to a wide variety of
materials, and in most cases produce a higher yield of o0il. However, their power
requirements are relatively high, fairly skilled labour is needed for their oper-
ation and maintenance, and they are not well adapted to intermittent operation.




470. The pressure necessary to force the oil out of the cooked flakes igs ob-
tained by means of a contimously rotating wormshaft and worms, fitted with a
choke mechanism at the cake discharge orifice to control cake thickness. The
magin wormshaft and worms are designed to exert a pressure of 5-15 tons per square
inch (79 to 2,377 kg/cmz) on the seed being processed and to convey it through
and out of the pressure chamber. Different wormshafts may be employed, depending
upon the material to be processed and whether or not expression is to be complete
or merely a pre-pressing operation preliminary to later solvent extraction. With
adequate pr-paration and cooking of the oil bearing material, the capacity of an
expeller is a function of the shaft arrangement and speed. For example, the

meats from 25-100 tons of cottonseed per day can be expressed leaving cakes con-
laining 3-9 per cent oil.

471. For the pre-pressing of oilseeds prior to solvent extraction, although high
Pressure expellers may be operated at low pressure and increased capacity, spe-
cially designed machines are more satisfactory and are normally used in new instal-
lations., As most of the oil is removed by pre-pressing, only a minimum size of
s0lvent plant is required. Low pressure expelling also produces a meal of high

protein quality. Cakes pre-pressed for subsequent solvent extraction generally
have an oil content of 15-18 per cent.

472. The processing of palm fruit involves procedures distinct from normal oil-
Seed processing. After cutting, the average acidity of the oil in the fruit rises
Very rapidly, especially in the injured exterior fruits which will particularly
nndergo enzymatic hydrolysis. This increase in acidity can be stopped only by
sterilization. The quulity of the palm oil is therefore conditioned largely by
the maturity of the bunches and by the speed with which they are processed after
cutting. The first operation in the process consists of cooking the bunches for
60-90 minutes in steam sterilizers urder 3 kg/c:m2 pressure it 140 °C. This stops
the develovment of acidity and aids the removal of fruits from the stem as well
as loosening the palm kernels in the nuts. Sterilizer capacity can vary from
6-20 tons of bunches per hour and two or three sterilizers ensure continuous feed
for the extractors. After cooking, the bunches are fed into a picker, the fruits
are detached and conveyed to a vibrating strainer and washed with Loiling water
before being fed to digesters. The digesters operate by vigorously mashing the
fruit to detach the pulp from the nut and break down the oil-bearing cells., The
0il is separated from the digested mash usually by the use of expellers or some-
times by hydraulic presses or a battery of large centrifuges. The palm 0il ob~
tained, mixed with about 65 per cent water, vegetable debris and sand, is heated
to 100°C in a preparation tank and passed through a straining circuit equipped
with a sand cyclone to remove high density foreign matter. The remaining palm
oil and water are then ceparated by centrifuging followed by re-clarification of
the palm oil in a second centrifuge or a decantation vat. The 0il is then dried,

preferably under vacuum, to less that 1 per cent moisture and pumped into holding
tanks.

473. Solvent extraction constitutes the most efficient method of recovery from
0il-bearing material, particularly for those oilseeds or other materials low in
0il content. A figure of 3 per cent is about the minimum 0il content to which
cake can be reduced by mechanical expression. Consequently, as the oil content
of the seed decreases, the amount of 0il unrecoverable by mechanical expression
increases in relation to the total amount present. Also, since minimum heat treat-
ment is involved, the oil produced by solvent extraction is of maximum quality
and the meal contains proteins subjected to a minimum amount of damage due to
the effects of heat. However, solvent extraction equipment is relatively expen~
sive compared with other extraction systems, and in using inflammable solvents
there is a safety factor involved. Also, low oil-content meal tends to be dusty,
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and in the case of the extraction of raw cottonseed flakes and uncooked soyabean
meal, the relatively mild processing may not inactivate the toxic or anti-
nutritional materials present and further treatment of the oilcake may be re-
quired. Low oil content seeds such as soyabeans are solvent extracted most

easily, while optimum solvent extraction efficiencies of high oil-content seeds

are not readily achieved without a preliminary pre-pressing operation as they

tend to disintegrate more readily,: producing troublesome finely divided material.
However, some recent types of solvent extraction plants have provision for directly
handling high oil-content seeds.

474. The most common solvents used arg liggt paraffinic Betroleum fractions and
the hexane fraction (boiling point 146 ~-156"F, 63,3"-.68.9°C) is the most wid ly
used and greferred for oilseed extraction although the heptane fraction (194" -
210°F, 90 -100°C) is also used. Because of the potential fire and explosion
hazard involved when hydrocarbon solvents are used for extgaction, non-flammable
solvenis like trichloroethylene (boiling point 188OF, 86.7°C) are sometimes em~
ployed in their place. However, trichloroethylene requires to be carefully hand-
led because of its toxicity, corrosion is a serious problem, and its relatively
high cost is not counterbalanced by proportionately lower solvent losses.

475. Solvent extraction procedures provide the means of bringing the oilseed

and solvent together in a counter-current flow in order that the seed is extracted
with solvent of progressively decreasing oil content as it passes through the
System., Conversely, as the solvent is brought into contact with seeds of pro-
gressively increasing oil content, it is finally discharged with the highest pos-
sible oil content, minimizing the cost of solvent recovery. This principle of
mixing the solvent and oil in continuously moving counter-current streams is the
basis of continuous counter-current extraction. Although batch counter-current
extraction may theoretically be brought to an efficiency approaching that of con-
timuous counter-current extraction by sufficiently increasing the number of ex-
tractors, the system becomes increasingly cumbersome. In practice, therefore,
solven. extraction is carried out on a large scale only in continuous systems
which are entirely automatic in operation, achieving the highest economy of power,
labour and materials.

476. There are a variety of different designs of equipment for continuous extrac~
tion. Percolation extractors are the most widely accepted as there are a number
of advantages in their use. The principal advantage is that the system yields a
very clean miscella with a minimum content of fines. It is also more adaptable

to large throughput in a limited space.

477. The final stage in obtaining the crude oil is to remove the solvent from the
miscella. The most common method of removal is in a rising film evaporator, a
series of long tubes contained in a vertical cylindrical shell which is heated by
Steam. The solvent to meal solids ratio in modern extractors is about 1.1:1.,3,
The concentration of 0il in the miscella leaving the extractor is about 20-35 per
cent depending on the 0il content of the extracted seed material. The amount of

Solvent left in the meal after extraction in a percolation type extractor is about
30-35 per cent.

478, Crude oils from soyabeans and rapeseed contain about 2-3 per cent lecithin
gums which are removed by a degumming process at the oil mill or extraction plant
before the oils are shipped or placed into storage. If the gums are not removed
they will cause trouble by settling out in storage tanks and will tend to produce
large refining losses. If the removed gums are to be used for commercial lecithin
production, they are dried as soon as possible. Generally only soyabean gums are
used to produce lecithin as rapeseed lecithin is of low value because of its dark
colour and unpleasant taste and odour, and its separated gums are usually fed back

into the desolventizer-toaster where they help the meal powder to agsglomerate more
easily,
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Filtration of crude oils

479. Suspended impurities in crude oil are removed using filter presscs, leaf
pressure filters, vacuum filters, or centrifuges. Ac filter presses are rather
heavy in labour charges and usage of filter cloths, the leaf pressure filter has
found application in the oil and fats industries, although plant and frame presses
remain the usual equipment for filtering bleaching earth in most edible 0il re-
fineries. “ontinuous rotary drum filters (vacuum filters) are used in oil ex-
traction plant and refineries, particularly for the filtration of crude oil, but
have not found much épplication 1n edible fats factories, As fa idy open weave
cloths are used it is frequently necessary to give the oil a second filtration.
High speed centrifugal separators have found wile application for a number of
purposes in oil treatment plants and refineries and are particularly useful for
clarification of 0ils containing fine suspended impurities.

Hefining of crude oi!

480, 'The removal of substances detrimental to the use of fats and oils for
edible purposes is most frequently carried out in four operations: degumming,
Jo-acidification, bleaching and deodorizing. Degumming and de-acidification are
often combined in one operation. "raditionally, these have been carried out as
batch proceiures but modern plants employ continuous gystems. Other refining
systems employing steam refining and miscella refining are also sometimes used.

481, Alkali refining is the most common form of process used in the refining

of crude oil. The free fatty a‘id content of crude oils and fats normally re-
Presents the largest amount of impurities to be removed and normally the pr.cess
of neutralization (de-acidification) is carried out with solutions of sodiun
hydroxide (caustic soda), termed "lyes" and measured in term of ‘heir specif: -
gravity expressed in degrees Baume. In order to reduce losses arisiv from
emilsification of neutral oil in soap stock and from saponificat:on 5f the neutral
oil, weaker alkalis such as sodium carbonate, capable of reducing the free fatty
acid conient without saponifying the o0il, are sometimes u.sed either before or
after a caustic soda refining stage. Weak alkalis used alone, however, do not
decolourize or reduce the free fatty acid content of oils as effectively as
caustic soda. Thus the technology of alkali refining is concerned with the proper
choice of alkalis, amounis of alkalis and refining techniques, to produ-e¢ the
desired purification without excessive saponification of neutral oil and with
methods for the efficient separation of refined oil and soap stock. (Soap stock
1p itself a useful raw material. Consisting chiefly of water, neutral oil, the
sodium salts of fatty acids and free alkali, it can be ised as a source of fatty
acide for soap-making or for fatty acid distillation). After alkaline treatment
the oil is preferably washed with soft water, as the calcium and magnesium salts
from hard water can dissolve in the oil. Immediately after washing, the o0il 1is
dried under vacuum to avoid hydrolysis. As refining removes some of the oil's
natural antioxidants, the storage of dried and refined oil before bleaching is
kept as short as poseible and the oil is protected by nitrogen in closed tanks
to minimize oxidation.

482, After pre-treatment and neutralization there are natural pigments and some-
times coloured degradation products which remain in the oil and require to be
removed by a special bleaohing procese which is usually carried out by heating

the 0il under vacuum with an adsorbent materisl onto which the pigmentg bosoma
ldlosbod irreversibly. Usually a contact time of 10-15 minutes at 220-240 F
(104°-115°C) is ample decolourizing time, and the extent to which a fat is blea-hed
depends upon its future use. Besides decolourizing, adsorbents also remove trs :ec
of eoap from alkali refined oil,
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483, Deodorization, the final process in the refining of crude oil, removes sub=
stances which impart undesiré@ble odour and taste to the fats. The concentration
of volatile mitrrials in oils is relatively low, gsncrally Around G.1 per cent,
Most oils and fats, either because of their natural flavour or because of changes
ariging during storage and processing, require a final deodorization to give

them a bland or mild flavour which is considered essential for their successful
use in the manufacture of edible fatty products such as cooking fats, shortenings,
margarine and salad oils. In the case of some regions of the world where the
flavour of the 0il has traditionally been a culinary component, for example,
rapessed oil in India, complete blandness may not be necessary. The process of
deodorization removes the undesirable flavour compounds by passing a current of
dry steam through the neutralized fat under vacuum in deodorizers. The refining
process destroys a considerable proportion of the natural antioxidants which
occur in crude oils and consequently refined oils are often more prone to oxida-
tion., Many refiners, therefore, add some ingredients to the oil in the deodori-
zer to increase its resistance to oxidation during the high temperature treatment
and subsequent storage.

484, During storage, finished oils have to be protected against contamination
from atmospheric adulterants, internal contamination by water and soaps, over-
heating and exposure to oxygen. Usually oils are stored in completely closed
iron tanks provided with internal heating or cooling coils and an agitator to
help heat transfer and avoid localized over-heating. Stainless ste®el storage
tanks are used when it is desired to maintain the highest stability of the
finished oil.
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II. TECHNICAL ASPECTS OF OILSEED UTILIZATION

485+ Current usage of vegetable oils by the food and non-food industries is
primarily concentrated in a comparatively small number of products, namely
cooking/salad oil, margarine, shortening, soap and paints. It is likely that
the major proportion of vegetable oils will continue to be used in these
products in future but that the increasing substitutability of individual oils
may affect the quantities of each oil useds Modern technology has enabled
manufacturers to substitute one oil for anothere. The extent to which this is
possible is firstly a technical problem, but once the technical constraint is
overcome, absolute availability and the relative prices of the oils and fats
concerned very much influence the decision regarding the choice of raw material,
This chapter explores the factors affecting the substitutability of vegetable
oils and fats, discusses, in relation to substitutability, possible changes in
the pattern of vegetable oil utilization in major end-products, and explores
additional potential uses for the oils under teviews

A, Substitutabilitz of oils
Physical and chemical characteristics of vegetable oils and fats

486, Fats and oils are interchangeable when their chemical and physical charac-
teristics, either natural or acquired by processing, make them suitable for the
same end use. Vegetable oils and fats are composed mainly of fatty acids and
triglyceridess One molecule of glycerol is combined with three molecules of
fatty acids consisting of various chain lengths, with usually between four and
24 carbon atoms contained in the chaine Mono-and di-glycerides are also consti-
tuents of natural oils and fats to a smaller extent, where one or two fatty
acids are combined with one molecule of glycerol. When all the carbon atoms in
the fatty acid chain are linked to two hydrogen atoms (excepi for the terminal
carbon atom which is linked to three hydrogen atoms) the acid is "saturated",
but when one or more adjacent pairs of carbon atoms in the chain are each linked
to only one hydrogen atom or to none at all, double or triple bonds are formed
and the acid is "unsaturated". All naturally occuring vegetable oils consist
of saturated and unsaturated fatty acids in varying proportions and impart to
the oil certain chemical and physical properties. Generally, the higher the
saturated fatty acid content of an oil, the more solid it will be at 15°-20°C,
while vegetable oils containing a major proportion of unsaturated fatty acids
will be completely liquid in this temperature range.

487, Unsaturated fatty acide are classified into mono-unsaturated acids having
only one double bond in the carbon chain, and di- and tri- unsaturated (poly-
unsaturated) acids having two or three bonds in the carbon chaine The commonest
occuring mono-unsaturated fatty acid is oleicy olive oil contains about 82 per cent
oleic acide Linoleic acid is the most frequently found di-unsaturated fatty acid
in vegetable oils, ranging from about 1 per cent in palm kernel oil, to 58 per
oent in sunflower oil, Linolenic acid, which has three double bonds in the
carbon chain, occurs to a much smaller extent in vegetable oils, with one or
only a trace in edible oils such as sesame, sunflower, coconut, and palm kernel,
between 2 and 9 per cent in soyabean, but about 45 per cent in linseed oil,
whioh, although it is possible to use as an edible oil, is generally used in the
manufacture of non-food products such as paints, linoleum and varnishes.

e
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Technical considerations affecting substitutability

488+ The degree of saturation of an oil or fat can be determined chemically and

is expressed as an iodine number of values. This characteristic of an oil or fat

is important when considering the substitutability of oilse Table 17 gives

details of the fatty acid composition and iodine value of the vegetable oils
under reviews The oils and fats which are composed mainly of saturated fatty
acids are more stable and resistant to chemical deterioration tlan troze contai—
ning & large rroportion of uncaturated ratty acids. The most wi.ely used method
ol modifying oils so that they can be readily uced ar substitutes is hydrogenation,
whereby the addition cf nydroger to unsaturated oils renders ther more saturated
and thus more siables Theoretically it is possible to hydrogenate most unsaturated
oils and by so doing make them into substitute oils for the nat:iral saturated
oilse Howazver, there are limits to *hs degrae cf substitutavility since the end
product may be required to have certain properties such as plasticity at low
temperatures for suitable storage in a refrigerator, cr to have a completely bland
flavour. In thie situation the manufacturer, in order to ~btain these characte-
ristics, may be restricted in his choice of oils and fats as raw materials for
modifying.

489, Although the main criterion for the substitutability of oils and fats is
probably based on the degree of saturation/unsaturation and iodine value, other
factors need to be considered. Characteristics such as viscosity at different
temperatures, solidification point, and the odour, taste and colour required
in the final product, need to be considered when deciding on which oils ani
fats to use for raw materials.

490+ Another important factor affecting substitutability is the availability
of an oil or fat in the highly competitive world market. Thus an oil or fat
which 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
industrieses An example would be the widespread use of soyabeun 0il by manu-
facturers because it has tended to be readily available and supplies have been
generally predictable on a short-term basis. Palm oil is being increasingly
used as end-users are able to assess 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 new plantings in Indonesiae. 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-products.

Methods used to modify the natural characteristics of oils and fats

491, The majority of vegetable oils which are utilized as raw materials for
processing into other end-products have already been modified to some extent
by refining techniques such as washing with aqueous alkali, decolourizing by
heating with bleaching earth, and deodorizing with steam. These treatments do
not generally alter the natural characteristics of the oil or fat but are
employed to remove colour pigments, aldehydes, ketones and phospholipide.

Hydrogenation

492, The modified process which is most frequently used to render oils and fats
interchangeable is hydrogenation. In the presence of a catalyst it is possible
to add hydrogen to fatty acids which have one or more double bonds, and convert
them from being unsaturated to saturated. The process reduces the iodine value,
and increases melting point of the oile A reduction of one whole number of the
iodine value of one ton of oil or fat, with a corresponding increase of the
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melting by 1°C needs about 1 m3 of hydrogens ,The hydrogen is usually prepared

by an electrolytic process and to produce 1 m” of hydrogen requires about 4.5 Kwh
of electricity. It is therefore possible to calculate in terms of hydrogen and
electricity the cost of hydrogenation for oils and fats in relation to their
degree of unsaturation and iodine values However, the major cost of hydrogenation
is in the specialized equipment necessary to carry out the operation and its
efficient utilization.

493. Hydrogenation procedures vary according to the raw materials and the requi-
rements of the end product. The reaction can be controlled: for instance, to
ensure that the two double bonds of linoleic acid become saturated before the
single double bond of the oleic acid is saturatede Selective hydrogenation is
thus the relative efficiency with which the hydrogenation reaction is controlled
so that hydrogen is added to the greatest amount of the most highly unsaturated
acids before it is added to the less unsaturated acids. In practice this is an
important technique since,for example, if cottonseed oil were to be used as a
raw material for addition to margarine it would be selectively hydrogenated until
a fat with a melting point of about 33°C was produced. However, if cottonseed
0oil were to be used as a constituent of a cooking fat then the oil would need

to be virtually fully hydrogenated to a fat with a melting point of 21-23°C,
Processing by hydrogenation is also applied to increase the stability of an oil
and to increase or decrease the plasticity so as to render the oil more suitable
for blending with other oils and fats. Soyabean oil, which is prone to flavour
reversion, is hydrogenated until its iodine value is reduced by about 20 units
to produce a non-reversing oil.

494. During the hydrogenation a number of side reactions occur to form both posi-
tioned and geometrical isomers of oleic acid. Iso-oleic acids have the same
iodine value and molecular weight as oleic acid, but the melting points of

almost all of them are appraciably higher. Thus oleic acid (cis 9-octadecenoic)
which has the double bond in the 9:10 position has a melting peint of about 13°C,
while elaidic acid, the trans-isomer of oleic acid has a melting point of around
44°C, Another isomer with the double bond innthe 12313 position is trans
=12-octadecenoic with a melting point of 52°9-53°C, About 23 different isomers

of oleic acid have been reported, most of them not naturally occurirng, but
several are certainly present in hydrogenated fatse In the manufacturc of "hard
butters", such as cocoa~butter substitute from liquid oils, a produot is required
which combines relative hardness with non-greasiness, and a short plastic range.
A high proportion of iso-oleic acids in this type of product is a distinct advan-
tage 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 are acheived by modifying the hydrogenation, usually by
increasing the concentrationof catalyst, lowering the pressure of hydrogen, and
by a higher reaction temperature.

495, While discussing methods of hydrogenation, it is worth mentioning that it
is possible to desaturate or dehydrogenate saturated fatty acids in the labora~
tory, but on an industrial scale it presents many technical difficulties which
are costly to overcome, Nevertheless, the possibility remains that an economic
process could be evolved should the demand for unsaturated fatty acids not be
met by the production of naturally occuring unsaturated oils and fats.

Esterification and transesterifjicati op

490, These two processes are being increasingly used by both the edible and
industrial oils and fats manufacturers, to modify oils in order to use them
as substiture materials. When oils and fats are reacted with monohydric aliphatic
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alcohols,y mono-alkyl-esters are formed. The alkyl-esters can be used as chemical
intermediates for introducing fatty acids into a reaction. A practical appli-
cation isy for example, the removal of lower fatty acids from coconut oil by
reacting it with methyl esters of fatty acids with 12 or more carbon atoms.

497, Mono-glycerides and related compcunds are used as emulcifiers in the .
manufactuare of margarine, cooking fats, shortenings, ice cream and other fat-
containing foodse. They are prepared from refined, deodourized oils and fats by

reacting them with glycerol in the presence of an alkaline catalyst at a tempe-

rature of about 245°C. A mixture consisting of 50-60 per cent mono-glycerides N
and 30-45 per cent of di-glycerides, together with some tri-glycerides and

glycerol is produceds Separation of the monn-glycerides is carried out by

molecular distillatione Other polyhydric alcohols can be use:d in place of

glycerol such as sorbitol, mannitol, and polyglycercls, and the use of propylene

glycol mono-esters of edible fatty acids for addition to shortenings for bread

making was one of the earliest patents for this type of fat modification.

498, The reaction of a tri-glyceride with a mono-glyceride ester, in the presence
of a suitable catalyst, and with removal of one of the product esters by distil-
lation during the reaction so that the reaction proceeds to completion, is a
method known as random transesterifications Oils and fats consist of mixtures
of triglycerides and as an example of this type of transesterification it is
possible to modify coconut o0il by reacting it with ethyl stearate to replace
some of the fatty acids in the oil by stearic acid and removing the ester formed ;
in the reaction by distillatione. The change in properties produced by trans- j
esterification of natural oils and fats depends upon their fatty acid composition

and the natural arrangement of the fatty acids in the glycerides., Generally,
transesterification will result in the oil or fat undergoing a change in consis-

tency and having a considerably raised melting pointe.

499, Directed transesterification occurs when a mixture of tri-glycerides react
with a highly active catalyst such as sodium methoxide so rapidly that the tompe=-
rature of the reaction is lowered to such an extent that crystallization
commenoese The low temperature causes the higher melting point glycerides to
orystallige out from the reaction mixture. Transesterification of palm oil when
oarried to equilibrium at higher temperatures produces a fat which contains about
12 per cent of fully saturated tri-glycerides. However, when the transesterifi-
cation is carried out at about 38°C the high melting point saturated tri-glycerides
orystallize out, and the continuous removal of the least soluble fraction from
the reaction by crystallization unbalances the equilibrium and palm oil with a
fully saturated tri-glyoeride content of around 28 per cent can be obtained.

This method has been used to increase the fully saturated tri-glyoeride content
of other vegetable oils including soyabean, groundnut, and cottonseed oil,

Fractionation

500, Two processes are involved in the prooess of fractionations %u) holding
the oil at a controlled temperature to allow crystallization and (b) separation
of the orystals. This process was formerly applied to cooonut and palm kernel
oils by packing the solidified oils, after slowly cooling to about 23°C, into
small oloth bags and subjecting them to hydraulio pressure to expel the liquid
nolein”, leaving solid "stearin" in the bags. However, this prooess is oostly
and has been virtually superseded by hydrogenation, where the harder (higher
melting point) fractions are required. However, fractions suitable for use as
coocoa~butter substitutes are obtained by fraotionally orystallizing these

oils.

,
i g



501, The winterization of liquid oils such as cottonseed, sunflower and
groundnut oils is a long established application of fractionation. This
involves the removal of a small amount of natural waxes and high melting tri-
glycerides which would otherwise cause these oils to be cloudy or semi-solid
in cold weather. Their substitutability is thus increased ag salad or table
oilse

502+ The fractionation of palm oil is of particular current interest since the
process is operating in producing countriese. More than 45 per cent of the
tri-glycerides in palm oil have a melting point of 34°C or higher and these are
the main constituent of the stearin fraction. The majority of the glycerides
comprising the olein fraction have a melting point of 19°C and therefore an
olein fraction which remains liquid at ambient temperatures below about 19°C
cannot be obtained from palm oil in gsignificant quantities no matter how
efficient the fractionation process useds In practice, perfect separation of
the glyceride groups cannot be obtained by crystallization because of mutnal
solubility, mechanical entrainment, and the presence of minor constituents

with intermediate propertiess Fractionation is improved by using a two stage
processe The highest-melting glycerides are removed in a first stages The
liquid fraction is then cooled to a lower temperature and a second crop of
stearin crystallizes. In this way, three products are obtained! an olein or
improved low temperature stability, a stearin of high melting point and a
stearin of intermediaite melting point. Although fractionation can be carried
out on the crude oil, crystallization is usualily improved with degummed nentra-
lized oile If fractionation is combined with directed transesterification, an
olein with very good low temperature stability, at least equivalent to olive
oil, can be obtained but the yield is inevitably limited by the natural content
of unsaturated acidse. A very high melting point stearin in also produced. The
main fractionation processes used compriset (a) simple filtration, (b) centri-
fugal ceparation with the aid of detergents and (c) solvent fractionation,

(a) (a) Simple filtratione. The oil is held at a controlled temperature in
large tanks fitted with slow stirrers. Crystals form and build into aggregates
several millimetres in diameter and are filtered off;

(b) Centrifugal separatione. After controlled crystallization, the crystals
are broken up and intimately mixed with an aqueous solution of detergent and
magnesium sulphate. As a result, the crystal surfaces .re wettod by thz detargent,
displacing the liquid oile The slurry is separ&ted in a centrifuge to yield an
olein fraction and a (stearin + detergent solution) fraction. The latter is
heated and separated in a second centrifuging operation;

(c) Solvent fractionatione The oil is dissolved in a controlled quantity
of hexane solvent. arysta.llization is effected at a reduced temperature and
the solids filtered offe. The solvent is distilled off separately from the olein
and stearin fractions. A patented process uses isopropanol as the solvent in
which the crystallization 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 decantation.

503. In general palm oil olein competes with other liquid oils, and palm oil
stearin can be substitued for hydrogenated fats.
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Polymerization

504+ Polymerization as a method for modifying oils and fats is mainly applied

to vegetable oils destined for industrial usage. The reaction of fatty acids

and esters involves the formation of new chemical bonds between molecules. The
bonds are formed at unsaturated groups in the fatty acid chain or at a position
activated by these groups and the result is an oil or fat with an in reased mole-
cular weight. The principal practical advantage of polymerization is that the
viscosity of oils can be increased and the method is used in the heat-bodying

of unsaturated oils for use in the paints and varnishes industries.

505« Safflower oil is of considerable value as polymerized oil to the paints
industry since it produces good gloss retention properties, and the formation
of uniform polymers imparts good film flexibility. Alkyd resins are produced
when polybasic acids are introduced into the molecules of high molecular weight
oils,y and safflower oil so modified is considered to have unequalled rapid-and
even-drying, non-yellowing, and colour-retaining properties, compared with
dehydrated castor oil which is also widely used in alkyd resinse

Substitutabilitx of individual oils

506+ The following sections outline the characteristice of individual oils and

review the type of processing needed to make each oil suitable, if possible, :
for specific end usese Table 18 provides a summary of the main form of utili- /
zation and the processes associated with each for the individual oils.

Palm oil

507, Palm o0il is composed of approximately 50 per cent saturated fatty acids, pri-
marily palmitic acid, and 50 per cent unsaturated fatty acids, mai.ly oleic and line
oleic azids, It is very different, therefore, from other commercial veget:sule oils
such as sunflower seed, safflower, and s>ya bean oils, whizh are compo.ci principally
of unsaturated fatty acids, and from palm kernel and coconut oils which contain
predominantly short-chain saturated faity acils. In addition, palm o0il ig a

nighly coloured oil due to the presence of fat soluble carotenoids, mainly alpha

and beta carotenes.

508+ The major end use of palm oil in the main importing countries is in the
manufacture of margarine, compound cooking fats and shortenings. For use in
these products, palm oil competes with partially-hydrogenated soya bean, cotton-
seed, and marine oils and it is very much a question of relative price as to
which is useds Palm oil has no specific end uses and although it can be and is
used as a substitute oil, it is also vulnerable to being substituted by other
vegetable oilse On the basis of present knowledge, it is highly likely that,
with assured supplies of palm oil of gouod quality, it will be used as a substitute
0il in increasing quantity. When utilized for the manufacture of margarine and
some biscuit fats, palm oil can be used in the form of bleached deodorized oil
without previous hydrogenatione. For use in compound cooking fats and shortenings,
palm oil is generally hydrogenated or partially hydrogenated depending on the
melting point and plasticity required for the end product.

509. The technique of fractional crystallization applied tv palm o0il has widened
the range of end uses for the oils The liquid fraction can be used as palm olein
cooking oil and would thus become a substitute for groundnut, maize, soya bean
and sunflower oils, wiich are more often used as domestic cooking oils. The solid
or stearin fraction can be used for the manufacture of margarine and shortening

-i g
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without hydrogenation. Stearin prepared from fully-hydrogenated palm oil has
been used extensively as a substitute for cottonseed oil stearin in shortenings
and frying fats in the United States.

510 Vanaspati, a ghee fat substitute, is manufactured in several countries

from fra.c{gonated % oil, and it has been suggested that a blend consisting

of about one third palm olein, one third groundnut oil znd the remainder natural
palm oil is suitable for this producte. The palm olein in the blend would
substitute for cottonseed oils Palm o0il can be substituted also for tallow which
" is used primarily in the soap and animal-feed industries, bu* generally tallow jig
lover priced and thercfore has the competitive advantage in these markets, Low-
grade palm oil,that is with a free fatty acid content in excess of 5 per ‘ent is
used in low—quality so p and candles, while palm oil with even higher free fatty
acid content can be used in tin platinge In addition, palm oil could b used

for the manufacture of bio-degradable detergents for which lauric oils are
preferred at present.

Coconut and palm-kernel oils

511. The similarity between the fatty-acid composition of coconut oil and palm
kernel oil enables these oils to be considered together from the point of view
of substitutabilitye. They are composed mainly of the glycerides of short-chain
fatty acids,y between ( and 14 carbon atoms in the chain, and which are fully
saturatede Lauric acid, (ontaining 12 carbon atoms, is present to the extent ~°
1H-48 per 'cent, and these oils are generally referred to as lauric oils.

512, The lauric oils are used extensively in the manufacture of margarine and
compound cooking fat and shortenings They have been displaced in table marga-
rine to some extent by the introduction of polyunsaturated fatty acids, but

when the lauric oils are competitively 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 a major outlet for lauric oils has declinede
However, lauric oils are being increasingly used as a substitute for butterfat
and natural liquid cream in imitation dairy products which include filled milk,
cream fillings and coffee whiteners. Filled milk is natural milk from which

most of the butterfat hacs been extracted and replaced by vegetable oil, usually
coconut oil because it provides the preferred flavours The keeping property

of the filled milk is better than natural milk, while being similar in taste.
Similarly, dried coffee whiteners made from lauric oils have a longer shelf life
than the corresponding dried product made from natural milk and this is due to
the fact that lauric oils are less prone to oxidation than natural milk fate.
Hydrogenated lauric oils are used in the preparation of biscuit creams in prefe-
rence to other vegetable oils because their melting point gives the desired
effect of the cream melting in the mouth.

513 The major non-food use for lauric oils is in the soaps and detergent
‘industriess Soap manufacturers, particularly of high quality toilet soaps,

prefer to use lauric oils because they produce, when blended with other fats,
soap with good lathering properties. When the price of lauric oils are relatively
low the soap marufacturers tend to increase the amount of these oils at the
expense 'of other oils and tallowe
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514. The lauric oils have many industrial uses based on the high percentage

of lauric acid they contain and are therefore unlikely to be substituted in
these uses by other vegetable 0ils, although in the United States, for some
end uses, synthetically produced lauryl alcohol from petroleum sources is used.
Specific products such as sodium lauryl sulphate and sodium lauryl sarcosinate
are used in the cosmetics industry, and diethanolamine condensates of coconut
0il acidsy or lauric acid diethanolamine condensates are used in appreciable
quantities as foam boosters by detergent manufacturers, and are unlikely to be
substituted for by other vegetable oils containing only a small percentage of
lauric acide Other lauric oil derivatives include di- and polyethylene mono-
and di-laurate, which are used as emulsifiers in the food industry by the bakery
trade, and in the manufacture of specialized detergents. The potassium and
sodium salts of mixed coconut fatty acids, which comprise the major constituent
of liquid hand-washing soapsy and a mixture of crude coconut oil and coconut
oil sulphate is preferred as a leather lubricant after tanning and dyeing pale
coloured leather as it does not discolour the final product .

Groundnut oil

515. Groundnut oil contains 40-67 per cent oleic acid, and 13-35 per cent linoleic
acid, but only trace amounts of linolenic acid; so although it is a very unsaturated !
0il, it remains comparatively resistent to oxidative rancidity. Refined groundnut /
0il is mostly used by various food industries, while poor quality and crude oil
may be used for the manufacture of soaps and detergents. From the point of view
of substitutability, the use of groundnut oil in both food and non-food uses is
more likely to be affected by economic than technical considerations, since the
0il has very few specific end-uses which cannot be substituted for by other
vegetable oils,.

516. As an edible, groundnut oil is as excellent for deep frying and pan trying,
with a smoke point of 226.5°C. It can be clarified and re-used many times for
frying foods of a different flavoure. It has been reported that for this use it
is superior to cottonseed, maize, and soya bean oilse The 0il is also used in
the manufacture of shortenings, when it is hydrogenated and blended with other
vegetable oilss Groundnut oil is also preferred for making salad dressings to
be stored below -12°C, since groundnut oil solidifies in an amorphous form that
does not break the emulsifying layer on freezing,

517. The major non-food uses for groundnut oil are in the manufacture of
cosmetics, soaps and detergents. Poor quality groundnut oil may be used by the
soaps and detergent industries, which is the general end use of most low-grade
vegetable oilses The cosmetics industry uses groundnut oil to form the base of
many face creams, shaving creams and hair lotions. It is specific for some of
these products since the oil is believed to have an energizing effect on the
skin when applied by massaging, and it is extensively used in this respect on
polio patients,

Cottonseed o0il

518. Cottonseed is a valuable by-product of the cotton fibre industry. The o0il con-
tains a high proportion of unsaturated fatty acidsj oleic acii,18-30 per cent and
linoleic acid 40-55 per cent,with the remainder being saturated acids, predominantly
palmitic acid 20-25 per cent and stearic acid 2-7 per cent. Crude cottonseed 0il is a

el g
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very dark coloured oil with a pronounced odour and flavour, but after refiming to
remove gossypol and related pigmemts along with free fatty acid, and chillim-
for removal of its higher-melting glycerides, a light~yellow coloured 0il is pro-
duced which can be used as a salad oil.

519. Iully refined and deodorized cottonseed oil is virtually all used for the
manufacture of salad and cooking oil, and, when hydrogenated, for the production
of margarine and shortening. Technically the oil has no specific natural chara-
cteristics which make its use desriable for particular end-products, and the use
of cottonseed oil by -the food industries is therefore largely decided Ly avail-
ability, qualily, and price. In the United States, where rorsiderable quantities
of cottonseed oil are always available, research and development work on new and
improved products based on the nil has been proposed. Some suggested products
are:  a2lible coating materials prapared by comtining the fatty acids with starch,
cellulose and other prlyhydric compounds of high moelcular weight; edible hiyh-
Vigeosity oils and harl waxes prepared by incorporating the tfatty acida with
polyols of intermediate molecular weight, and food grade emlsifiers made by
combining fatty acids with sucrose, other saccharides and t:lycosides. However,
fron the technical point of view other veretavle oils could also te :red for
these end-prcducts, and the use of cotltonseed oil would probatly depend upon eco-
nomic voasideraticna,

52C. Door-quality cottonseed oil and!the soap stock obtained from the refining
pro:esy can be usad for soapmaking., Research work carried out in the !inited
States has shown that some of the amides of modified cottomseed fatty acids are
excellent low temperature plasticizers for polyvinyl chloride resins and other
plasti material s, These amides ~an be substitutel for plasticizers such as
di-2-ethylhexyl phthalate, an ester of phthalioc acid, which has caused sume con-
cern with regsird to envirormen:al contamination. Current research on cottonsedd
01l fatty acids is also being carried out to formulete substitite extreme pres-
gure and anit-wear additives, which were formerly based on sperm whale oil and
can no longer be imported into the United States.

fecame seed oil

521. lhe relatively high price and uncertainty of supply of sesame oil restri.ts
its use to food, rather than mon-food uses, and even in the edible 01l market it
use is principally confined to substituting for olive oil, as an adulterant for
olive o0il, or top quality salad and cooking 0ils. 'The major fatty acids of semame
0il are oleir and linoleic acids, 39-49 per cent and 37-48 per cent respectively.
However i* is not the fatty acid characteristics whici impart special properties
to the oil, but the unsaponifiable matter containing sesamin, sesamolin and
8esamol, Sesamol is a phenolic compound formed by the hydrolysis of secsamolin
and sesamin and its presence in sesame oil helps to make the 0il highly resistant
to oxidation. Anly small quantities of free sesamol are found in the crude oil,
but it is liberated from the other compounds when the oil is bleached with acid-
activited bleaching earths, by dilute mineeal acids and also during hydrogenation.

522. Refined sesame oil is an exceptionally good edible oil, and is used iirectly
ae a bland salad oil and for cocking purposes., It compares very favoirably in
these uses with olive 0il and this often leads to sesame 0oil being used as an
adulterant of olive oil, rather than straipght-forward substitution, Tme to its
relatively high price, sesame oil is also frequently adulterated with cheaper
vegetable oils, usually groundnut or cottonceed. Sesame oil can be used in the
manufacture of margarine and shortening but for these products it is not very

competitive with the cheapter vegetable oils such as soyabean, cottonseed and
groundnut,
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523. At one time the unsaponifiable fraction of sesame oil containing sesamin

and sesamolin was extracted and widely used as synergists for pyrethrin insecti-
cides. This end use largely disappeared with the introduction of the more effec-
tive synergists, such as pipronyl butoxide. Because of its high stability com-
pared with other vegetable oils, sesame 0il also has some specific end uses in

the pharmaceutical industry which employs the oil as a vehicle for medicaments
which are required to be administered subcutaneously or intramuscularly. It may
also be used in the preparation of liniments, plasters, ointments and special
soaps. Small quantitits of sesame oil have been used in the perfumery industry as
a fixative, but cheap synthetic products have tended to replace this use.

Safflower seed oil

524. Safflower 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 per cent) of any commercial vegetable 0il and this characteristic
has been exploited for both food and non-food uses. The crude oil is golden
yellow in colour due to the presence of beta-carotene, but this is removed during
normal refining and bleaching processes.

525. The high linoleic acid content has made safflowor oil popular on the
edible~oil market owing %o the demand for oils containing high proportions of
pPolyunsaturated acids. These acids tend to reduce a high serum cholesterol
level in the blood., As a result, specialized food products containing safflower
0il and other very unsaturated vegetable oils have been produced, particularly
in North America, for persons suffering from hypercholesterolemia. Products
Buch as imitation dried eggs, filled milk, salad dressing, margarine, and imi-
tation cream 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 emulsified cake and bread shortening, safflower oil is

equal or superior to other vegetable oils in ensuring that these products remain
Plastic over a wide temperature range.

526 . Industrially, safflower 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 pro-
perties. Dehydrated castor has been widely used for the mamifacture of alkyd
resins, but safflower 0il is preferred since it produces resins of superior
quality. In particular, safflower-oil-based alkyd resins 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 o0il and their relative prices. Protective coatings prepared with safflower
01l have good gloss and gloss-retention properties, exhibit little wrinkling, and
have good climatic resistance combined with good film flexibility. Exterior
housepaints based on safflower oil remain essentially white, compared with colour
changes in linseed oil paints, which show a marked increase in yellowing when in
shadow. Varnishes prepared with modified safflower 0il have been found to be
superior to those formulated with linseed oil. Substitution of linseed oil by
safflower o0il in paints and varnishes is technically desirable, but manufacturers
of these products would probably not change their formulations based on either

0il unless there wa® a substantial price difference between the oils.
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Sunflower seed o0il

527. The fatty acid composition of sunflower o0il makes it very suitable for
edible purposes. It is relatively low in saturated fatty acids with 3.5-6.5

per cent of palmitic acid, and 8.7-14.2 per cent stearic acid, but has a high
percentage of linoleic acid, 44-75 per cent, and a varying amount of oleic acid
between 14-43 per cent. The oleic and linoleic acid composition vary widely and
inversely, with each other, and generally oil extracted from seed grown im cooler
climates contains higher levels of linoleic acid and a higher ratio of poly-
unsaturated to saturated fatty acids. The demand for vegetable oils containing
high proportions of polyunsaturated acids has also popularized the use of sun-
flower oil as a cooking and salad oil. Sunflower oil has a high smoke point
(232°f‘\, which makes it particularly well suited for frying chips, douchnuts, nuts,
meat products and other foods. The 0il is also used in the manufacture of margarine
and compecund cooking fat. With a fatty-acid composition similar to safflower

0il but with a lower and more variable ratio of linoleic to olei. a~id sunflower
0il can be used as a substitute for safflower o1l in editle products, and has

the competitive advantage of being more readily available on the world market.

528, "The major non-food use of sunflower oil is in the manufacture of paints and
varnishes. lor the latter purpose o0il originating from seels srown in cooler
climates with its higher proportion of linoleic acid is preferredq. ©Dssentinlly
it imparts the same properties to these products as safflower nil. Sunflower

0il can therefore be substituted for safflower cil and linsced oil in paint and
varnish end-uses, and since its availability in the worl . market is comparatively
well assured, which is reflected in the price of sunflower oil compare: witi

the other two oils, it is a highly competitive oil for these end-uses.

£29. The essential characteristic of rapeseed 0il is the precence of eruric
acid in amounts varying from 35-53 per cent. The o0il also contains the more
commonly occurring unsaturated fatty acids, oleic (6~55 per cent), linolei-
(11-31 per cent), and linolenic acid (5-16 per cent), but with only small amounts
of saturated palmitic acid (2-7 per cent). The wide variation in the fatty acid
compositinn of rapeseed 0il is due to the introduction in recent vears of cul-
tivars of rapeseed which have produced oils with low erucic acid oontent and an
increased content of oleic and linoleic acids. A cultivar of Brassica napus,
winter type, is characterized by large amounts of erucic acid, typically 48

53 per cent. The variation of B. napus, summer type, is much larger, from 10
per cent to around 45 per cent in Canadian and European cultivars. The summer
annuals of B, campestris, including the types grown in India and Pakistan, have
an erucic acid content ranging from 30-55 per cent and an oleic acid content of
from 10-27 per cent. In Canada, "zero" erucic acid rapeseed oil has already
been produced and is known as "Canbra" oil. ' [t seems very likely 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.

530. Although refined rapeseed 0il is odourless and hac a biand flavour, the
presence of 5-16 per cent of linolenic acid in the glycerides renders the oil
more susceptible to auto-oxidation than oils such as grcuninut, making 1t similar
to soyabean oil in its tendency to develop off-flavours. i(a addition, when the
0il has been fed to animals under experimental conditions in quantities of 10-

20 per cent 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 ~ould be due to the erucic acid
content, but another factor which could be responsible is ithe valance between
sgturated and mono-enoic fatty acids in the oil.
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531. The rapid growth of rapeseed oil utilization in Canada, where is is now
Second in importance to soyabean 0il, combined with the expansion of production
within the Furopean Economic Community, must inevitably increase the competitive-
ness of the oil in the world vegetable 0il market. Recent technical improve-
ments have considerably broadened the utilization base of rapeseed oil, and hydro-
genated oil is certainly competitive with other hydrogenatet vegetable oils in
their use for food products such as margarine, compound cooking fat and shorten-
ings. In Europe and Canada the 0oil is mainly used for margarine, In Asia the
Major proportion of rapeseed oil is used for cooking purposes. Because of the
dietary factors discussed above, rapessed oil is mot altogether satisfactory for
the production of salad 0il, and its use in food dressings such as mayonnaise

May give rise to breakage of the emulcsion under refrigeration owing to the
crystallization of the oil.

532, Industrially, rapeseed o0il is used dn compound lubricants: as a cutting
0il blended with mineral 0il, as an additive in quenching oil, and as a core oil
for making ~astings. Probably the principal industrial outlet for the oil in
many developed countries is the manufacture of factice (a rubber substitute or
additive used mot only as a rubber extender, but also to modify the properties

of drying oil products, such as varniches and linoleum). It is also used for the
preparation of chemicalz employed in the textile industry for scouring, washing,
and dyeing processes. The sodium :ait of erucic acid is used in hot-water deter-
gents and in water-repelling agents. Certain long-chain fatty amides of erucic
acid either alone or in mixed rapeseed-0il fatty acids have proved to be good
Plasticizers for vinyl chloride resins and ozomolysis of erucic acid jields
pelargonic and brascylic acids, preducts which could have considerable industrial
Potential. In Canada, brassylic acid esters are used in the manufacture of nylon.,

"he 0il is used in the fat liquoring or tanning process of leather and in the
production of specialized inks and varnishes,

Soyabean 0il

533. Soyatean oil is the major vegetable 0il traded in the world market and there
13 no indication that this situation will change in the foreseeable future.
Soyabeans are grown principally for their protein content. Refined soyabean oil
consists principally of the triglycerides of oleic (23-34 per cent), linoleic
(52-£0 per cent), and linolenic acid (2-3 per cent), together with the saturated
acids paimitic (7-14 per cent) and stearic (2-6 per cent), In the refining pro-
cedure the phospholipid fraction may be precipitated by the action of moisture,
and centrifuged out of the oil. This constitutes the degummings process, and forms
part of the process for the manufacture of commercial lecithin,

534. The major proportion of soyabean oil is used in the manufacture of margarine
and shortenings, and for these purposes it is generally hydrogenated. Consider-
able quantities of the o0il are used unhydrogenated as a salad oil and oooking

0il, and it is also blended with olive 0il for these purposes. Soyabean oil has

a tendency to develop an off-flavour or odour when stored in contact with atr, or
when heated to a high temperature such as its used for deep fat frying. This pro-
perty is referred to as "reversion", and is due mainly to the presence of lino-
lenic acid in the oil, but it can be overcome by partially hydrogenating soyabean
0il, when the linolenic acid content ig reduced to 1 per cemt or less, and the
linoleic acid content to about 10 per cent,

535. In the United States it is estimated that only about 10 per cent of the

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

in the paints, varnishes, linoleum, and printing ink industries, and fatty acids
from soyabean foots and poor quality oil are being used for the mamufacture of soap.
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536. From the preceding discussion, it can be seen that with the aid of modern
technology nearly all vegetable oils are substitutable to varying degrees, both
for each other and for animal oile, marine oils, and synthetic products. The
manufacturer of food and non-food materials based on vegetable oils has a wide
choice when deciding on a suitable substitute oil for his particular end-product.
Generally, he will select the cheapest and most readily available oil, depending
on the nature of his end-product.

537. Although the degree of substitution that occurs in practice between vege-
table oils is a function of relative prices, these prices are themselves deter-
mined by the interplay of supply and demand. In a situation where total demand
for vegetable oils is growing at a faster rate than total supply, the scope for
substitution to cheaper oils will be more limited than in the situation where
supplies are growing faster than demand. Relative growth rates of demand and
supply can therefore be considered the essential determinants of the type of
substitution that takes place.

B. Potential food uses for vegetable oils

538. With the current tendency to use blends of various oils in the manufacture
of any one product and/or to substitute one oil for another in a product depen-
ding on availability, patents, surveys of future demand and similar publications
frequently name a variety of oils for a given purpose. One of the most important
trends in the pattern of vegetable oil utilization has been the incorporation of
various low-melting oils in polyunsaturated (soft) margarines,

539. There is the belief among many people that coronary disease in middle age
may be linked to a high consumption of saturated fat, which has resulted in a
considerable increase in the demand for fats and oils containing a high propor-
tion of highly-unsaturated fatty acids ("polyunsaturated fatty acids'", or PUFAs)
mainly for incorporation in margarines. By careful choice of the constituent
fats it is also possible to ensure that such margarines have the commercially
desirable property that they can be spread when cold ("spread from the refrigera-
tor'"), due to the presence of the low-melting unsaturated oils therein, yet they
retain a reasonably firm consistency at room temperature and can be tub-packed.
Recently several patents have been filed in this area and it does seem likely
that demand for such low-melting, highly-unsaturated oils will increase, For
example, two patents filed recently by Unilever both stipulate the use of a high
proportion of"a liquid oil containing at least 40 per cent polyunsaturated fatty
acids" (aoyabean, sunflower, sesame, safflower and cottonseed (but see also para.
547) oils would come in this category) blended with a few per cent of a saturated
fat, derived from, say, palm or palm kernel oil, to give the desired consistency.
Other recent patents for such products include one for a soft margarine made by
blending palm oil (after randomizing its glyceride fatty-acid chainsg) with a
liquid oil "such as groundnut, cottonseed, sesame, soyabean, sunflower or saf-
flower"; and one for a similar product with the same list but added rapeseed oil
- to be used alone or blended and treated with a gugar /fatty-acid derivative as
an emuleifying agent. 1In the discussion of future food uses for individual oils,
their suitability for inclusion in soft margarines is likely to be the dominant
influence on the extent of future demand for them.

Palm oil

540. There has been of late an increasing tendency for palm oil, once refined, to
be further processed by fractioration. This is a procedure whereby the refined
0il, normally a soft solid at ambient (tropical) temperatures, is separated into
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solid and liquid port.on each with its own particular usej for example the former
can te used in the mamufacture of margarine, pastry shortening or cooking fat and
the latter as cooking or salad oil. The methods uged basically involve cooling
the warm liquid oil, either neat or dissolved in a solvent such as hexane, and
collecting the s=olid which separates out (the material left behind teing the
liquid fraction). By varying the temperature at which the crystallization pro-
cess ocours and /or the amount. of solvent, fractions of varying melting points

can be obtained,; thus it is even possible to obtain a particular fraction melting
Just below body temperature and which therefore can be used as a coroa-butter
Substitute, a product which is in considerable demadd for use in chocolate~coated
confectionery. In thic way 1t becomes possible to make a whole range of different
products, each with a specific uce, all from palm oil feedstock. Until recently,
this "secondary" processing of palm oil was confined to the refining plants in
the developed countries. Recently, however, such plants have been constructed in
Malaysia. This trend towar ls more sophisticated processing, often in the country
of origin, is expected to continue as palm oil production, particularly in
Malaysia and Indonesia, continues to increase. A chemical procedure known as
transesterification, which allows the composition of the triglycerides making up
the bulk of the oil to be changed, is also being used increasingly to change the ]
properties, particularly the melting point, of the oilj again so that a variety

of tailor-made products can be offered to the market. Undoubtedly, with the

rapidly rising production of palm oil by the developing countries, it will be-

COme necessary to find new outlets - often by using palm oil in a food product

in place of the oil traditionally used. For example, the high stability (to

oxidation) and low foaming properties of the liquid ("olein") fraction from frac-

tionated p-1m 0il make it a Particularly good frying oil and there are indications

that it might therefore start to displace the "increasingly expensive" groundnut

0il for this purpose. The provision of palm oil in a variety of formats as

indicated above will help achieve the goal of finling new outlets. |

541. Palm oil is a deep orange-red solour du. to the carotenoids it contains,
typically to the extent of 500 to 700 ppm but sometimes even greater (in parti- |
cular in the oils from semi-wild West African palms and from the South American
species, Elaeis oleifera). The major carotenoids present are the beta~ and alpha-
carotenes hoth of which azre converted into vitamin A on ingestion and are there-
fore extremely valuatle nutritionally. However, since the users of the oil and
its derived products prefer these products to be near-white in colour, the caro-
“enoids are currently bleached out during processing Ly heat and /or adsorbent-
earth treatment, thereby wasting a nutritionally and commercially valuable con-
atituent of the oil. In addition it seems likely that the market price of both
Synthetic carotene and of vitamin A (mich of both being made from a crude-oil
feedstock) will rise which wouli make it increasi :ly worthwhile to devise a
refining process in which the carotene fraction is removed at the start for
Purification and use, rather than destroyed. This would also obviate the need

for the bleaching Step in the refining process. So far the only method devised
to achieve this objective is a rather complex process which requires the split-
ting of the triglyceride mixture into glycerol plus mixed fatty acids and eventual
reconstitution of the oil after extracting the carotenes, a procedure which ad-
ditionally may run into legal (definition) problems. However, it should be pos-
sible to devise such a process without these drawbacks in which case the beta/
alpha-carotene mixture could be sold as a concentrate, either as such or after
purification/crystallization, for use in vitamin supplement preparations or as

a food colourant. There is evidence of recent interest in isolating the carotene
for use as a vitamin supplement and a Danish company is said to be operating a pro-
cess whereby the carotene is retained during refining and the processed material
used in small amounts as a colourant for margarine.
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542. Palm 0il also contains tocopherols, which are natural antioxidants, to the
extent of 500-800 ppm. A proportion of these components is lost during current
refining procedures but it seems likely that in the future the refining procedure
will be modified, or a different one devised, which will allow a part of the
tocopherol content to be isolated for use as an antioxidant in other foodstuffs
(particilarly now that legisintion on synthetic food additives is tending to be
tightened up).

Falm kernel oil and coconut oil (the "lauric oils")

543, Because of their similarity in composition, palm-kernel and cocomut oils
are considered together., Palm kernel oil contains little or no carotenoid, and
it has a triglyceride composition which approximates th.t of coconut oil rather
than palm; thus the lower molecular Weipht representatives, lauric and, to a less
ex*ent, myristic acids, predominate, with palmitic and oleic, the major palmeoil
acids, accounting for only about 10 per cent of the oil's compozition.,

544 . The chemical romposition of the lauric oils results in good stability to

oxidation and a melting point (?0°-257C) which is particularly appropriate for

their incorporation in a wide variety of confectionery products as well as mapr- 1
garine and cooking fats, As already mentioned there is a continuing demand for

~Ocoa-butter substitutes in the confertionery trade (for choscolate coatings and

f‘illings), with ~en.ine cocoa-butter hecoming increasingly expensive. Fractionated

and hydrogenated lauric oil: are alresdy used as constituents of certain proprie-

tary cocoa-bhtter substitutes and this end-uge is likely to become increasingly (
important, Thuis a recent patent application by Unilever for a cocoa-butter sube !
~titnte for use in hot climates specifies a blend of coconut oil with half its "
weight of & saturated fat conzisting of palmitic/stearic triglycerides (from

fractionated palm oil for example).

545. An establiched, but relatively small, outlet in the developed countries is

the use of that fraction from fractionated coconut oil containing mainly those

triglycerides carrying (g (caprylic) and to a lese extent, 10 (capric) acids as |
an easily atsorted fat; for use in the diet of those infants, and occasionally |
adults, who have 1ifficuliy digesting triglyceride fats containing the longer

fatsy acid chains present in most well-known oils and fats. It is thought that

as dietary control in the developing countries becomos more sophisticated, a

demand for such medium-chain triglyceride products may well develop there also.

Jroundnut 0il

546. The moet pressing problem facing groundnut oil is to maintain its traditional
market outlets in cooking oils and other focd products. No information could be
okttained on possible new food uses, with the exception of the possibility of iso-
lating the lecithins from the wash liquors ohtained during refining, as is already

done with soyabean oil, However, this would be worth considering only for large-

scale refining plants with high throughputs of oil. 1In addition, recent patents
suggest groundnut as one of the oils which could be used in various 'soft" (poly-
unsaturated-fat) margarine formulations. .

Cottonseed 0il

547. Tottonseed oil is already used in certain of the developed countries as a
constituent of certain brands of margarine, after extensive refining and deodori-
zing followed by partial hydrogenation to harden it. However, there are indica-
tions of new developments in this field, which might therefore lead to increased
consumption of this oil for margarine and allied products. Thus an Egyptian
author has suggestel that locally produced, refined/deodorized cottonseed o0il
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could, after adding 5 to 3 per cent glycerol monostearate as an emulsifier and
various antioxidants, be used to make a margarine-like product. Samples made

on a small scale were reported to have a good appearance and to go firm on re-
frigeration., 1t would of course be important, if this process were to be scaled
up, to ensure that the usual care be taken *o refine out all the gossypol (a
toxic constituent in the seed, removable by alkali washing during refining) from
the crude oil before being used in the above process, A further constrzint on
the use of this oil alone in such products might be the nccurrence of 1 to 2

pPer cent cyclopropene fatty acide in cottonseed nil triglycerides, as a limit on
the amount present in the final margarine might be imposed by the authorities for
health reasons. In addition, two of the patents mentioned in paragraph 539 sug-
gest the use of this 0il in the blend of various oils that could be used in the
manufacture of "polyinsaturated" margarines for consumption in the develcped
countries.

Rapeseed oil

548. Despite the virtual doubling of world rapeseed production between 1973 and

1975, a major ~onstraint exists on any further large-scale increase in the use

of rapeseed oi. in human foodstuffs, at least of the kind of oil generally being

produced from *he seed. This is the restriction imposed by some Government s, t
Mainly 3o far those of the developed countries, on the large-scale use of this

oil in such foods due to its high eurcic acid content. FRrmcic acid, a 0., (i.e.
longer than usual chain-length) unsaturated acid, has been shown to have“an ad-
verse effect on the heart tissue of experimental animals and although its effect
on man remaine uncertain, it seemed wise to aasume similar effects might be pro-
duced with a diet containing substamtial quantities of this substance. Over re-
cent years, plant breeders in Canada ( and later in Western Furope) have succeeded
in producing low-erucic strains of rape and it is possible that the cultivation
of such strains will increase throughout the developed countries over the next

few years. In similar vein, a recent forecast of trends in consumption of various
vegetable oils*in the United Kingdom suggested that by 1985 most or all of the
rapeseed oil used in the United Kingdom food industry would be of the low erucic
kind and that during the same period there would be a concommitant steep increase
in rapeseed 0il usage. It'therefore seems likely that low erucic strains of rape-
seel may similarly spread to some developing countries eventaully(providing any
disease-resistance and similar problems do not arise when the new strains are
used in lower latitudes). Such a development if achieved would overcome the pre-
Sent constraint of too high an erucic acid conten on the use of rapeseed oil

from tke developing countries and could therefore lead to increases in domestic
consumption and/or exports of the oil.

549. Major current uses of the traditional, high-eurcic oil are as a cooking
©il and salad oil or, after hydrogenation, as one of the constituents of various
cooking fats and margarines, but various other uses have been mooted, such as in
the production of confectionery fat, cocoa~butter substitutes and in ice crean.
In addition, there is a continuing interest in modifying the properties of rape-
seed oils by, for example, mixing a high-erucic rapeseed 0il with a lauric oil
and transesterifying so that the erucic acid is "diluted out" in the final fat.
Alternatively, by using low erucic 0oil, the o0il's properties: can be modified so
as to make it a more acceptable constituent of, for example, margarine.

550. As with several other vegetable oils, one of the steps during the refining
of crude rapeseed oil is degumming. This involves treating the oil with a few
per cent by weight of hot water, sometimes with the addition of phosphoric acid,
whereby the mixture of phosphatides (about 2 per cent by weight) present in the
0il, known as lecithins, are precipitated as a gum and are removed from the oil
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along with the water by centrifuging. The crude material contains mainly oleic
and linoleic acids as the fatty acid components and only a little erucic acid
even when obtained from a high-erucic oil; it also has a gross chemical composi-
tion very similar to that of soyabean lecithin which is used extensively in the
food industry. However, rapeseed lecithin is darker in colour and inferior in
flavour, taste and general appearance, to soyabean lecithin. Although there have
been many attempts to devise a process which will bring rapeseed lecithin up to
the quality of soyabean lecithin, in general it still runs the latter a poor
second and as a consequence is little used in the developed countries, However,
if the food-processinz industry shortly becomes more widely established in the
tropical developing countries it seems likely that there could be an upsurge in
the demand for a "home-grown" lecithin - such as rapeseed lecithin.

551. A substantial proportion of the tocopherols naturally present in rapeseed
0il, to the extent of 800 to 900 ppm,is lost during the alkali-wash, bleaching,
and deodorization steps of the refining procedure generally used. Where rape-
seed oil is processed on a large scale it might prove worthwhile to isolate the
tocopherols at one or all of these steps (e.g. in vacuo deodorization step) and
use them as antioxidants in other foodstuffs.

§es§go geed oil

552. Sesame oil has a particularly good fatty acid distribution being high in
the relatively stable unsaturated acids, linoleic and oleic, but free of the
rather oxidation-prone linolenic acid (whioh can cause problems with soyabean
0il), It ie therefore a good candidate for incorporation in the polyunsaturated
fatty acid margarines, the demand for which is thought likely to increase. It
is, however, currently rather more expensive than most of the other oils avail-
able as potential PUFA-margarine constituents.

bean o0il

553. As a cooking o0il and as a salad 0il the high linoleic acid oontent (typically
55 per cent) in this oil, whioh is usually considered a desirable constituent, is
accompanied by a significant linolenic acid content, which leads to storage pro-
blems due to its greater proneness to oxidation resulting in off-flavours and
rancidity in the products incorporating it. A recent method of gelectively hydro-
genating the linolenic acid while having little effect on the linoleic, means that
it will become possible to make from soyabean 0il an o0il which is high in
linoleic acid but virtually free of linolenic simply by incorporating this ad-
ditional step in the refining procedure. This should facilitate the use of this
0il in cooking oil, salad oil and other products which need to be stable during
storage without off-flavour problems developing.

554. Ae a source of tocopherols, crude soyabean o0il has one of the highest known
concentrations of tocopherols, the natural anti-oxidantst typically between 850
and 1,450 ppm. The same can therefore be said of this 0il as was previously

said under palm oil.

555. The lecithins are a family of ohemically related substances occuring naturally,
1o the extent of about 2 per oent, in sogabean 0il and which can be isolated from
the 0il during normal processing (at the initial, water-wash stage). The mimture

is used widely in the food industry as an emulsifier and dispersing agent (in
convenienoe foods, ice cream, margarine etc.); current world oomsumption being
around 100,000 tone a year, much of which is derived from soyabean 0il. It seems
likely that the demand for this product will increase in step with the expanding
oonvenience food industry and with recent public preference for food additives

to be naturally derived where possible. In addition, the market prioce has risen
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Bteadily over the last few years which will tend to make the isolation of leoithins
during soyabean oil proceseing even more worthwhile. The possibility of producing
chemically modified lecithine in the future and using these for new applications

in the food industry was pointed out at the 1976 Amsterdam Oile and Fats sym-
posium,

Sunflower seed oil

556. Sunflower oil's high (though variable) linoleic/negligible linolenic fatty
acid composition makes it very suitable for various food purposes. Perhaps more
significant in the sense of increased demand is its increasing use asta consti-
tuent of poly-unsaturated margarines and modified dairy products. (Low-temperature
epreadability and "anti-coronary" properties can be built into traditional dairy
butter simply by blending in a proportion (up to 30 per cent) of refined sun~-
flower oil, the increased susceptibility to oxidation being countered if neoes-
sary by the incorporation of synthetic antioxidants such as BHT.)

557.. Although little quantitative information is available on the amount of leoi-
thine present in the crude oil, and hence whether it would be worth trying to iso=-
late these compounds during processing, the crude oil containe some phosphatides
(which include lecithins), although in smaller quantity than in cottonseed oilj
there i8 therefore the possibility that these could be isolated from the degum-
ming liquor as ie done with soyabean oil,

fflower o0il i

558. Safflower oil is produced and traded on a much smaller scale than most of
the other oils in the group under study, and, perhaps as a oonsequence, less in-
formation is immediately available as to by-products (such as lecithins or
Bteroids) therein which might be separated from the oil during refining. However,
because of its composition, high in the unsaturated fatty acids linoleic and oleio
but free of the oxidation-prone linolenic acid, it has many food and non-food
uses with every indication that demand for the 0il in several of these established
outlets will increase. In addition, several recent patents desoribing polyun~
saturated margarine formulations have mentioned safflower o0il as a possible oone=
stituent and ite high~linoleic/no-linolenic fatty acid spectmum would make it ideal
for such a purpose.

C. Potent s for veget 0il

559. Although food uses are still likely to socount for the major part of vege-
table oil utiligation ig the future, a number of oils have particular properties
which offer some prospeot for inclusion in non-edible products.

Palm oil

560. Hydrolytic splitting of the triglyoerides comprising palm oil yields
glycerol and a mixture of fatty acids, with palmitio and oleio acids predomina~
ting. With the fatty aoid fraotion aocounting for over 90 per oent of the weight
of a typical palm oil, the latter is obviously oapable of providing a rioh souroe
of the above two fatty aoids (and smaller amounts of steario acid and the mutri-
tionally essential linoleic aoid). Fatty acids are used widely in industry in
making suoh products as soaps, detergents, emulsifiers for the food industry,
cosmetics, and agricultural preparations. Although it was reported in 1975 that
palm oil's non-food uses, such as the production of fatty soids, soap and ocandles,
were showing little sign of growth, there is evidenoe of renewed interest in the
foremost of these uses,
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Palm kernel and coconut oils

561. The composition of these 0ils leads to the soaps made from them having par-
ticularly desirable properties (sott, creamy consistency; quick lathering; good
solubility) and this results in the lauric oils being in considerable demand for
the manufacture of high quality soaps., Of the various other allied uses the use
of lauric esters in cosmetic products is prevalent and it is expected that its
use in the production of bhiodegradable detergents and of chemical intermediates
such as lauryl dimet@ylamine oxide and vinyl laurate will increase.

Groundnut oil

562, Groundnut oil has an established non-food use in the cosmetics industry,
but no information could be obtained as to possible new uses, with the exception
that it might be possible to isolate some steroids from the wash liquors obtained
during refining., This would be likely to be economically feasible only if refi-
ning was on a large scale,

Cottonseed 0il

563, The possible inclusion of cottonseed oil in non-food products seem unlikely
in the near future, althowygh research is being carried out in the United States.

Rapeseed o0il

564. The possibility of isolating lecithins for edible uses has already been men-
tioned. Whether or not it proves possible to purify them sufficiently for such
uses, it may still be possible to use their emulsifier and allied properties in
the cosmetics industry, as indicated for soyabean lecithins, providing that there
are no adverse skin reactions due to any of the impurities therein.

565. Rapeseed oil usually contains 0.5 to 1 per cent by weight of steroids, partly
free and partly as esters or glycosides (as compounds with fatty acids or sugars).
A proportion of these compounds is transferred into the lecithin fraction on
degumming the crude oil and could presumably be isolated as outlined in the dis-
cussion on soyabean oil. The major steroid present, beta-sitosterol, could be

used as a starting material for the synthesis of contraceptive steroids, again

as noted under soyabean oil.

566. Although, as pointed out above,the presence in traditionally produced
rapeseed 0il of up to 50 per cent erucic acid (accompanied by small amounts of
the analogous C_.acid) is a considerable disadvantage when considering its use

in foodstuffs, "~ various non~food uses have been devised for this acid and such
0il provides a very convenient source. Thus alkaline hydrolysis, or saponifica-
tion, of rapeseed oil yields a mixture of fatty acids from which the major con-
stituent, erucic acid, could be isolated by, for example, vacuum distillation or
fractional crystallization., On treatment with ozone the erucic acid molecule is
cleaved to yield two relatively short-chain acids, pelargonic acid and brassylic
acid, both of which are in considerable demand in industry; for example in the
manufacture of plasticizers, alkyd resins (used in varnishes and other surface
coatings) or lubricants. In addition, the brassylic acid could be used for the
manufacture of nylon-type polymers. With several of these outlets tending to in-
crease in importance, it seems likely that the demand for the above mentioned

two acids, and hence for erucic acid as one of the more convenient sources there-
of, could well increase.

—
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Sesame seed oil

567. The use of the rather complex chemicals present in crude sesame oil known
as sesamin and sesamolin as synergists for pyrethrum=based insecticides largely
disappeared following the introduction of the semi-synthetic analogue, piperonyl
butoxide. Howev:r, the recent resurgence in interest in the use of pyrethrum
insecticides in the face of widespread concern over the persistence of the chlori-
nated pesticides such as DDT in the environment could lead to an increased usage
of the sesame synergists particulary in theose developing countries with native
sesame o0il but which would have to import the synthetic analogue mentioned above.
Since, as already intimated, the sesame synergists are largely removed from the
0il during refining, it may prove possible to isolate a concentrate of these
compounds from the refining liquors., In this way a use for an otherwise wasted
liquor could be found and there would be no need to use any of the oil itself

for this purpose,

568. Sesamol, which is obtained when sesamolin is treated with acid or hydro-
genated, although not active as a synergist, is on the other hand a good anti-
oxidant and one might foreee it being used in this manner in certain areas (e.g.’
where entirely synthetic antioxidants such as BHT are expensive) in the future.
Sesame 0il also contains ca., 0.2 per cent steroids, much less than in rapeseed
0il, the major representative being beta~sitosterol. The same remarks therefore
apply as in the case of rapeseed oil but with this source being much less likely
to be worth exploiting owing to the small concentration (the same is true for
lecithins, which are reported to be present in only trace amounts).

Soyabean oil

569. Steroids (sterols) naturally present in soyabean are largely washed out of
the 0il during refining at the initial, water-washing state - into the hydration
sludge ~ and can be isolated from this sludge by precipitation with digitonin,
With the increasing demand for steroids as medicinals (cortisone and anabolic
drugs) and for use in the contraceptive pill, it seems quite conceivable that it
may soon become worth while isclating these steroids from the hydration sludge
for conversion into such pharmacologically useful derivatives. For the latter
use, the betnesitosterol and stigmasterol in the sludge would both be usable.

It is already considered economic in the 'nited States to isolate the steroids
from the oil itself.

570. Hydrogen sulphide-olefin addition addition products of the kind which are used

industrially as lubricants, synthetic rubber, feedstocks, ore-flotation collectors,
fungicides and chemical intermediates can be prepared by treating soyabean oil
with hydrogen sulphide /boron trifluoride at a low temperature, the oleate and the
linoleate in the 0il reacting as typical olefins in this reaction. It seems
likely that if an imbalance in the demand for meal and oil arises in the future
with the latter in excess, the surplus oil might be used as a feedstock for the
preparation of such chemicals., In addition, the oil has already been used in

the United States in large amounts in the plastics industry.

Sunflower seed oil

571. Like soyabean 0il, sunflower oil contains some steroids which are partly
washed out in the hydration sludge during refining and which could presumably be
igolated if desired by digitonin precipitation. However, the concentration pre-
sent (0.3 per cent) is less than for soyabean oil and relatively little sunflower
0il is produced in the developing countries; so other oils might prove to be
better sources.




572. The degree of overlap between the concept of substitutability and that of
new end uses in the vegetable oils and fats industry is amply illustrated by the
discussion above and it can be seen that none of the end uses mentioned in this
chapter is likely to constitute a major new market for vegetable oils. Many,
suich as the production of lecithins and steroids, are really an extension of
existing practices and could be expanded comparatively easily given the required
growth in the markets for these products. Other aspects, such as the increasing
uge of oils high in polyunsaturated fatty acids, undoubtedly imply changes in
the relative demand for different oils but the process is essentially one of sub~
stitution rather than absolute expansion of vegetable oils uses. Conzequently,
nothing in the foreseeable future leads one to conclude that the overall demand
for vegetable oils could change markedly, although marginal changes in the
relative proportion of demand met by the individual oils could take place. The
implications of the trends in vegetable o0il consumption in the developed
economies tends to reinforce the view that, with the exception of palm oil (and
Palm kernel oil), the developing countries are likely to find world markets for
the oilseeds they produce increasingly competitive, Nevertheless, meeting their
own needs oould provide the required impetus to the developing countries as a
group to expand their own oilseed industries.
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III. STATISTICAL TABLES

Table 19. Production of oilseeds 1965-1975 by
®ain producing countries
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Table 20. Trade in oilseeds 1965-1975 by major trading muntrics
20,1 (a). Soyabeand - major exporters
1965 1970 1975
Countries -
Quantity Percentage { Quantity Percontage {Quantity Percentag:
'000 tons of total | '000 tons of total 000 tone of total
USA 0196.0 84,8 11839,1 Y3.8 12496,0 7549
China 576.6 8.3 410.0 3.2 360.0 242
Caonada 82.6 1.2 28.6 0.2 9.0 0.1
Brazil 75.3 1.1 289.0 2,3 3334.0 20,3
Paraguay 1.3 - 0.9 - 102.0 ¢l
Romnania - - * - - -
Qthoersy 43,4 0.6 "53.3 0.4 158,0 1.0
c—— R ; S mmam e ram .
Vorld C975.2 100.0 12621,5 100.0 o 16459,0 ROV
20.1(b). Soyabeand - major importers
1965 1970 1975
Countries
Quantity Percentage [Quantity Porcentuge |Quantity Percentaac
'000 tons of total |'000 tons of total |'000 ons of ‘total
o el
';gfe%{all Republic 1847.5 27.8 3244.,8 26,5 3334.0 21.3
of Germanv 1292..9 19.5 2074,6 16,9 3484.0 22.1
Denmark 404,2 6.1 535.4 beb 402,0 2,0
Netherlands 392.,0 5.9 1105.6 2.0 1282.0 t,2
Spain 340.9 5.1 1230.7 10.1 1737.0 11.1
United Kinodom 287.0 4,3 365,17 3.0 754.0 4.8
Belzium 139,9 2.1 324.5 2.7 698.0 Hhad
Frnnce 109.5 1.6 4[;2.6 3.6 41(‘.0 2.'/
Others 1370.8 2. 6 2072.0 17.0 2373,0 5.1
|
World 6634,2 100.0 12241.2 100.0 15677.0 10,0
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20.2(3). ‘roundmuts - mjor exporters
L“ 1965 1970 1978
Countries
Quantity Percentage ti Percent tit Percent
‘000 tons of tota % tzs of tota % to’l'\s ofc:gt:r
Nigeria 520.0 38.2 291.2 29,4 2.0 0.2
seneﬁal 216.8 1,09 51.4 502 17." 2.0
Sudan 152,2 11.2 63,9 6.4 203.0 22,9
Niger 86.4 6.3 131.9 13.3 - -
USA 78,4 5.8 51,2 5.2‘ 237.4 26,8
China 46,3 3.4 16,2 1.6 ‘ 22,7 2.6
Gambia 33.. 205 3501 3.‘ 51.0 507 .
Melil 22,2 1.6 " 17.6 1.8 13.0 1.5
Malawi 18.9 1.4 22.5 2.3 26.0 2.9.
South Africa 18.8 1.4 70.3 7.1 70.0 7.9
Braxzil 1‘0‘ 1.3 5303 50“ ’6.0 6.1
Cameroon 10.6 0.8 13.4 1.4 8.0 2.0
xﬂ(u.ﬂ 002 - 250' 2“ 70.0 7.’
Othars 140.0 10.3 _144.1 14,3 101,9 11,8
World 1363.0 100.0 - 991.1 10.0 866, 4 100.0
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20.2(b). Groundmuts - major importers
1965 1970 1975 !
Countries T -,
Quantity Percentage | Quantity Percentage JQuantity Percentage |
. '000 tons of total '000 tons of total ]'000 tons of total .
rrance 504.2 38.4 314.3 30.0 198, & 22,5
Italy 103.0 7.8 116.1 11,1 75.6 8.6
Portugal 92.0 7.0 48,0 4.6 59.1 6.7
United Kingdom 91.8 7,0 61.6 5.9 . 71.5 8.1
Switzerland 70,6 5.4 80.9 7.7 50,1 5.7
Foleral Republid  g¢ 9 4.3 89.2 8.5 53.2 6.0
Canada 49.1 3,7 . 49,0 4,7 90,9 10,2
Netherlands 42,2 3,2 " 42,4 4,0 55,5 6.3
Spain - 28.6 2,2 26,7 2.5 20.0 2,3
Japan 25.1 1.9 58.9 5.6 51.0 5.8
Others 250.9 19.1 161,2 15.4 157,.8 17.9
World 1313.8 100.0 1048.3 100.0 883.3 100.0
20.3(a). Copra - mjor exporters
1965 1970 1975
Countries
(o8t Mol | W e Sy, e
Philippines 866,2 63.6 425,.2 46,3 761,0 70,1
Indoncsia 126,0 9.2 185,1 20.1 30.0 2.8
Papua N.Cuinca 74.7 5.5 85.6 9.3 96,0 8.8
Sri Lanka 41.6 3.1 15.5 1.7 1.0 0.1
New Hebrides 28,7 2.1 31,2 3.4 27.0 2.5
Mozanbique 28.6 2,1 45,1 4.9 27.0 2.
Malaysia(Sabah) 24,9 1.8 15,0 1.6 1.0 2,9
British Solomons 24,9 1,8 ‘21,4 2.3 25.0 2,3
Pacific Is, 12.7 0.9 14.2 1.5 7.0 0.6
West Sawmoa 12.6 0.9 9.8 1.1 20,0 1.8
Gilbert Is. 9.2 0.7 5.8 0.6 6.0 0.5
Tonga 7.0 . 0.5 8.0 0.9 19,0 1.7
Others 105.6 ' 7.7 56.8 6.2 35,0 3.2
Vorld 1362,7 100.0 918,7 100.0 1085.0 100. 0
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20.3(b). Copra - major importers
1965 1970 1975 _
Countries EQI
antity Percentage Quantity Percentage | Quantity Percentage
‘000 tons of total '000 tons of total | '000 tons of tota
TR
5 A 278.9 20.6 197,6 22,4 - -
'gt"&c::;&m”" 242.5 17,9 150.6 17.1 413,0 40,6
Netherlands 136.0 10,0 77.9 8.8 167.0 16,4
France 95.6 7.1 54,5 6.2 " 54,0 6.3
Japan 94,2 7.0 126,9 14,4 90.0 8.9
Sweden 69.4 5.1 55.4 6.3 39.0 3.8
United ¥ingdom 56.5 4,2 32,0 3.6 | 29,0 2,8
Australia 33,0 2.4 © 28,3 3.2 7.0 0.7 °
Singepore 26,7 2,0 17.2 1.9 27.0 2.7
Norway 22,1 1.6 19.0. 2.2 11,0 1.1
Othzrs 299.5 22,1 123.8 14,0, 169.0 16.6
World 1354.4 100.0 883,2 100.0 1016.0 100.0

;
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20.4(a), Rapesead - major exporters
1965 1870 197§
Countries Quan o — " -
tit Percentage tity ercontage antity ercentage
i?&% to:s of tot:% '000 tons of total '000 tons of total
R s e T v e o
Canada 275.0 40,2 705,.8 57.3 676,0 69,5
France 126.4 18.5 200.4 16.3 47.0 4.8
Sw‘.‘dcn 73-5 1008 53 05 403 118.0 12.1
Dc'nmark e 45,2 6.6 280 0 2.3 56,0 508
Fousral depuilic | 4.8 0.7 36,9 3.0° 10,0 1.0
others 158,8 23,2 207.1 16.8 66,0 6.8
World 683,7 100.0 1231.7 100,0 - 973.0 100,0
20.4(b). Rapeseed - major importers
;
|
1965 1970 197§ |
Countries .
Quantity Percentage | Quantity Percentage JQuantity Percentage
'000 tons of total '000 tons of total }'000 tons of total
o : -
%&alyl Ropubl 132.5 20,7 216,8 19,9 12.0 .1
of Cormanve | 109,8 17.2 75.1 6.9 117.0 10,8
Japan 108.2 16,9 344.9 31.6 65%,0 61.2
Banf,ladeﬁh 7302 1105 8900 802 4300 ¢&.0
Algcr'ia 5904 9.3 5805 5.4 1‘000 3-7
Jnit“l K'mgicm ' 3207 5.1 5103 407 15500 402
Netherlands 20,5 3,2 35.7 3.3 48,0 44
VS A 14,4 2.3 38,2 3.5 32.0 3.0
France 4.5 0.7 62.3 5.7 40.0 3.7
HexLCQ 001 - 12.9 10? - had
Othm.'s 8306 13.1 10508 907 t'&l.ﬂ 3.{
World 638.9 100.0 1090.5 100,0 1077,0 PSR




20.5(a). Palm kernels - major exporters
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1965 1970 1975
Countries —
Tt Fepcentage (Quaneity o ooy Percontace
Nigeria 622,2 63.5 185,3 40,5 173.0 51.0
Sicrra Leone 50.1 7.5 .59.9 13.1 29.0 8.6
Indonesia 32.9 4.9 42,4 9.3 32,0 24
Cameroon 21.5 3.2 22,7 5.0 12,0 3.5
Togo 15,3 2.3 17.1 3.7 6.0 1.8
Ivory Coast 14.3 2.2 18,1 4.0 29,0 8,6
Angola 14.3 2.2 12,5 2,7 5.0 1.5
Guineca 12,0 1.8 13.0 2.8 9.0 2.6
Malaysia 0.1 - 5.2 1.1 25.0 764
Others 82,0 12,3 80,9 17.7 19.0 5.6
World 664.7  100.0 457,1 100.0 '339,0  10C.9
20.5(b). Palm kernels - mejor importers
1965 1970 197§
Countries
Quantity Percentage | Quantity Percentage | Quantity Percentage
‘000 tons of total '000 tons of total |'000 tons  of total
aited Kinpdom 207.0 31.1 38,0 8.8 75.0 25,6
of mmanePoLic | 1060 18.9 76,0 17,7 42,0 14,3
NetLherlands 113.0 17.0 146,0 34.0 98.0 3.4
France 66.0 9.9 60,0 14,0 12,0 .1
Poland 26,0 3.9 13.0 3.0 - -
Japan 22,0 3.3 33.0 7.7 7.0 2.4
Portugal 17.0 2.6 12,0 2,8 7.0 244
Malaysia - - - - 20.0 6.5
Denmark 14,0 2. 18,0 h,2 17.0 50
Switzerland 7.0 1.1 4,0 0.9 .0 I
Others 67,0 10.1 30.0 7.0 6.0 200
\ — e - e
World 665.0  100,0 430,0  160.0 293,00 i o

— -—

e

e ——

L el




20.6(a).

Cottonseed - major exporters

1965 1970 1978

Countries

_ R Eotay wmr [em oo
Nicaragua 138.5 30.3 17.2 3.6 23,0 11l.4
ligeria 71.3 15.6 96.0 19.9 5.0 2,5
Sudan 65.3 14.3 69.2 14.3 11.0 5.5
Thatland 8.9 1.9 23.7 4.9 10.0 5.0
Uganda - - 8.1 1.7 15.0 7.4
Ivory Coast 4,9 1.1 15.6 3.2 29.0 14,3
Uus A 4,8 1.0 22,1 4.6 7.0 3.5
Afghanistan 4,3 0.9 5.2 1.1 10,0 3.0
Benin 1.0 0.2 8.2 1.7 - -
Israel 2,1 0.5 19.1 4.0 5.0 2.5
USSR - - 39,5 8.2 30,0 14.9

| Othexs 156.5 34.2 156.9 32,5 - 57.0 28,2
World 457.6 100.0 482.6 100.0 202.0 100,0
20.6(b). Cottonseed - major importers

1965 1970 1978
Countries
Quantity Percentage [Quantity Percentage |Quantity Percentage
*300 tons of total |'000 tons of total |'000 ons of tota

Japan 217.1 47.4 296.6 60.1 116,00  €&,1
‘J.ebanon 49,8 10,9 49,3 10.0 20.0 11,2
Grecce 28,4 6.2 48.5 9.8 25.0 14,0
Czcchoslovakia 24,5 5.3 12,0 2,4 - -
Portugal 7.7 1.7 21,7 bob 4.0 2,2
llonduras 2,1 0.5 0.3 0.1 - -
Kenya 1.9 0.4 8.4 1.7 1.0 C.5
Spain 1.6 0.3 - 1.5 0.3 1.0 0.5
Mexico 1.0 0.2 32,4 6.6 3.0 1.7
Conta Rica - - 4.1 0.8 7.0 4.0
Others 124,3 27.1 18,4 3.7 1.0 0,5
Vorld 458,64 ' 100,0 93,2 100.0 E 178,80 L0090




20.7(a). Sunflower seed - major exporters
— .

196S 1970 1978

Countries F #

Quantity Percentage ti Percentage antit Percent

'000 tons of tota % tgs of tota 93&) tons ofc:gt:%e
Bulygoria 91,5 38.3 97.3 20,4 4.0 1.1
USSR 83,7 35,1 142,7 . 29,9 61.0 17.4
Romania 18;7 708 44.3 9.3 1.0 0.3
Hungnry 10.4 4.4 24,1 5.0 27.0 7.7
Yusoalavta 9.0 308 118.4 24.8 1.0 0.3
Tﬂnz&nlﬂ 609 209 10-0 2.1 300 008
Canada 6,2 2.6 2,6 0.5 8.0 2,3
China ‘07 2.0 203 005 3.0 0.8
U S A - - 1;8 0.4 210.0 59.8
Coerman Democ c 0 5 0.2 012 - - had
Republic ut‘c )
France 0.4 0.2 22,2 4,6 8.0 2.3
Australia - - - - - 15.0 4,3
Others 6.6 2.8 11.8 2,5 10.0. 2,3
World 238.6 100.0 477.7 100.0 351.0 100.0




20.7(b). Sunflower seed - major importers

1965

1970 1978
Countries —r

Quantity Percentage |Quantity Percentage JQuantity Percentage

. 000 tons of total '000 tons of total |'000 tons of total
i1+ 6S. 3- . . . 24
er”r;‘tic . 5.0 33.0 92.5 17.9 40.00 12,4
Itoly 63.0 32,0 1797 36,7 | 4.0 1.2
Fedﬂal Remblic 32.6 16.5 7900 1303 12600 39.2

of Germany

Czechoslovakia 16.6 8.4 65.0 12,6 60.0 18,7
Australia 5.0 2.5 ) 6.3 1.2 ] - -
anan 3-9 200 ! 45-‘ 3.3 2.0 0.6
Be}‘glum 206 1.3 105 003 ‘00 102
France 004 002 1.9 004 22.0 608

Netherlnnds 100 0.5 17.2 3.3 3.0 0.9 )
Portugal - . = 4.1 0.8 24,0 745
Others 6.9 ' 3.5 25.3 4.9 36.0 11.2
World 197.0 100,0 517.9 100,0 321.0 100,0

T

L
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20.8(a). Sesame seed - major exporters
1965 1970 1975
Countries —
Quantity Percentage | Quantity Percontage |Quantity Percentage
L'En tons of total | '000 tons of total ‘000 tons of tota
Sudan 70.6 39.6 81.Y 36,9 57.0 25,6
Ethlopia 21.5 12.1 39.7 17.9 YT 28,0
Nigeria 20,5 11.5 12,1 5.5 4,0 1.9
Tanzania 9.8 5.5 5.3 2.4 3,0 1.4
Democratic l(amucrfa 8.9 5.0 ¥.3 b2 - -
Hong Kong 7.5 4,2 5.4 2.4 1.0 0.5
Nicaragua 5.5 3.1 5.9 2.7 3.0 1.4
Thﬂilﬂnd 3-7 201 307 107 7.0 3.3
Moexico 0.4 0.2 3.6 106 1200 5.6
uthatﬁ 30.0 16.8 55.1 2408 ()/.U 31.3
World 178.4 300.0 222,0 0.0 214,0  100,0
20.3(b). Sesame seed - major importers
1965 1870 1975 _
Countries imnntity Percentage | Quantity Percentage | Quantity Percentage
Y000 tons of total '000 tons of total | '000 tons of total .
Japan 33,4 21.5 52.7 28,2 9.0 20,0
Itﬂl.y 31.2 20.1 “0.3 2106 25.0 1206
usa 12.6 8.1 19,4 10.4 20.0 10.2
Chinﬂ 70“ 4.3 5." 2.9 11.0 SOG
Portugal 6.5 4,2 1.9 1.0 2.0 1.0
Egypt 5.0 3.2 19,0 10,2 - 30,0 15.¢4
Lebanon bl 2.8 5.4 2.9 6.0 el
USSR 4.0 200 8.7 ’0.7 &.U /'o}
Isracl 2.0 1.3 3.3 1.8 0.0 3.1
Greoce 002 0-1 ,4.5 20‘ 13.0 60 6
Othars 48,4 31.2 26,3 14,1 35,0 37,9
Wortd 155, 100,06 186.9 100.0 l! 185.0 LU0, D
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20,9, Safflower seed - major exporters

1965 1970 197§

Comntries T

Quantity Percentage |Quantity Percentage |Quantity Percentage

000 tons of total |]'OO0 tons of total }]'000 uns of tota

L S

UsSA 171.7 96.5 59.9 70.8 73.8 100.0
Othors 6.3 3.5 18.1 23,2 - 100.0
World 178.0 100.0 100.0 73.8 1C0.0

78.0




Table 21. Trade in vegetable oils 1965-1975
by msjor trading comtries

21.1(s). Soysbesn oil - major exporters
1965 1970 1978
Countries T_
ti Percent tit Percentage | Quantit .
| XAt - O f e M
USA 545.1 78.8 674.5 59.9 353.0 25.9
Dennmark ‘103 600 56.4 5-0 3‘.0 203
Netherlands 17.5 2.5 86.5 7.7 162.0 11.9
ga 15.8 2.3 21.4 1.9 2.0 0.1
Y omene? THE 1 6.8 2.2 69.0 ol 294.0  21.6
"1‘1\“’“ 6.0 0.9 27.4 .4 3.0 6.2
leﬂﬂ 5.6 0.8 1’0: 1.2 - -
France 4.0 0.6 2903 2.6 80,0 5"
lpllh 0.1 - 85.6 7.6 41.0 3.0
Romania - - 3.3 0.5 - -
Oﬂhﬂ" 40.5 509 5703 5.1 . -, -
World ‘91.‘ 100.0 1125.9 100,0 1“‘00 100.0




21.1(). Soyabean oil - major importers

L 1965 1970 1975
Countries
Quantity Percentage | Quantity Percentage JQuantity  Percentage
| * 000 tons. of total '000 tons of total [J'000 tons of total

R ——————--- . .-

Pakitin 50.5 1.6 88.3 8.9 63.0 4.6
Moxouo 44,3 6.7 38.5 3.9 77.0 5.6
Indi, 40.5 6.1 78,5 7.9 4.0 0.3
Iran 7.6 41 96.8 9.8 153.0 11.2
Nethirlands 2.9 3 33.9 3.6 74.0 5.4
Tuniia 22,2 3.3 28,2 2,9 54,0 4.0
Pexu 14.0 .1 21.3 2.2 34.0 4.0

S weden 8.1 1.2 37.6 3.8 42,0 3.1
Italy 1.8 0.3 37.1 3,7 107.0 7.8
Franc 1.2 0.2 37.2 3.8 ' 90.0 6.6
othaer 434,1 65.0 489.8 49.5 1 262.4 3.0
Woxld 667.4 100,0 989.4 100.0 713.8 100.0
21. 2 (a), Gromndnut oil - mjor exporters

T 1965 1970 ) 1975 N
Counrie Quantity Percentage Quantity Percentage | Quantity Percentay.
* 00 tons of total '000 tons of total } '000 tons of totul
Senepl 142.5 34,3 146.1 34.0 209.0 al.6
Nigaria 92,2 22.2 90.3 21.0 - -
Argenting 79.2 19,1 42.6 9.9 - -
UsSa 2.7 6.7 14,5 .4 12.0 3.0
Gambdis 16,3 39 16.0 3.7 ' 14,0 3.4
Frana 11,5 2.8 20,4 A7 44.0 10.4
Ching 5.0 1.2 7.0 1.6 11.0 2.7
L
eCharlands 4.2 1.0 3.0 0.7 6.0 1.5

b Sl 38 0.9 34 0,8 10.0 2.5
Braxzil . . 3.9 7.4 34.0 Vo4
other 3.0 7.9 34.3 12,7 61,0 15.1
Woxrld 613,46 100.0 429.0 100.0 d 405.0 100.0
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21.2(b). Groundnut oil - major importers
1968 1970 1975
Countries o quantit - . -
i P t tit erconitage anti ercentage
B (ol (W T [y, roem
France 155.6 36.7 142.6 3.1 180.0 44,0
United Kingdom 69.5 16.4 95.8 22,2 29.0 7.0
Lpearal nepblic 49.1 11.6 $2,3  12.1 38,0 9.2
Dominican Rep. 15.1 3.6 5.5 1.3 6.0 1.4
Hons Kcng 10.4 2.5 12.3 2-9 16.0 ' 3.‘
ﬂ!theﬂlinds 1001 20‘ 90’0 202 9.0 202
Belgium 9.0 2.} 21.4 5.0 21.0 s.1
Switzerland 5.3 1.3 3.8 0.9 8.0 2.0
Singapore 3.0 1.2 6.0 1.4 1.0 0.2
I:aly 002 - 802 109 2“00 509
Others v4.4 22,3 73 .4 17.0 23.8 7.0
World 423.7 100.0 430.7 160.0 341.0  100.,0
21.3(#). Coconut oil - major exporters
1965 1970 197§
Countries
Quantity Percentage [Quantity Percentage [Quantity Percentage
'000 tons of total |'000 tons of total {'000 bns of total
— S ————
Philippines 261.4 50.8 338.0 54.9 614.0  59.6
Netherlands 35.9 7.6 31.9 5.2 67.0 6.5
Papua N.Cuinea 25.9 s.S 21.7 3.5 27.0 2.6
Malaysia 18.3 3.9 42,5 6.9 36.0 3.5
Singapore 17.1 3.6 38.1 6.2 26.0 2,5
Mozam 6.
Foderal R%;fblic 3 1.4 7.3 1.2 4.0 0.4
nf Nermanv 1.3 0.3 12.4 2.0 115.0 11.1.
Fr.Polynesia 0.3 0.1 10.8 1.8 11.0 L1
Others 24.8 5.2 36,2 5.9 65.0 6.3
World 474.8 100.0 615.6 100.0 1031,0 100.0

!
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21.3(b). Cocomut oil - major importers

1965 1970 1978
Countries
Quantity Percentage | Quantity Percentage | uantity Percentage
" ‘000 tons of total '000 tons of total |'000 tons of total
Ig § A . _ 174.7 38.1 260.5 43.7 409.0 42.7
of (aom ropablic 55.3 12.1 31.6 5.3 36,0 3.8
United Kingdom 42.7 9.3 48,1 8.1 3.0 4.0
Canada 18.0 3.9 21.5 3.6 26.0 2.7
. Italy 15.8 3.4 19.8 3.3 32.0 3,3
" China 10.8 2.4 20.9 3.5 4.0 4.6
1 Singapore .0 2,2 14.1 2.4 15.0 1.5
? South Africa 60‘ 105 1001 107 12.0 102
. Poland 6.0 103' 6.3 1.1 12.0 102
France 3.9 0.9 18.7 3.1 47.0 4,9
Others 114.1 24,9 144.8 24,3 287,0 30,0
| World 38,1 100.0 596.4 100.0 958 .0 100.0
21.4(a), Cottonseed oil - major exporters
1965 1970 1975
Countries
i Quantity Percentage | Quantity Percentage |Quantity Percentage
| '000 tons of total '000 tons of totag 9&)0 to{w §§C§2mﬁ
USA 255.6 72.4 154.8 63.2 297.0 79.2
China 22,2 6.3 7.7 3.1 4.0 1.0
SSR 20.8 L 18 ) 26.2 10,7 28.0 7.5
|
| Ao Arab 15.8 43 8.4 3.4 - .
SUdan 90‘ 20‘ ’01 307 ll.u z.g
|  Uganda 8.7 2.5 9.0 3.7 - -
;’ Iscael 2.0 0.6 5.0 2.0 11.0 2.9
! Cuatemala 1.9 0.5 1.4 0.6 4.0 100
| Nicaragua 1.3 0.4 9.3 3.3 1.0 2,9
| Argentina 1.1 0.3 1.0 0.4 - -
Others 13.6 3.9 13.2 5.4 - -
|
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21.4(1). Cottonseed oil - mjor importers
1965 1970 1975
Countries
Quantity Percentage [Quantity Percentage jQuantity Percentage
N '000 tons of total ['000 tons of total |'000 ®¥ns of total
Federal RepibTic 79.1  21.0 3.6 11,6 13.0 2.9
United Kingdom - 33.1 8.8 4l.1 15.1 8.0 1.7
Egypt 28,8 7.7 56.2 20,6 280.0 6l.4
Iren 26,7 7.1 1.3 0.5 19.0 4.1
Canada 21.6 $.7 14.0 S.1 11.0 2.4
fompg dwcratic | 90 g 5.5 26,2 9.6 29.0 6.4
Venezuels 15.4 4.1 15.8 S.8 38.0 8.3
Sweden 7.0 1.9 4,7 1.7 10,0 2.2
Japan 2.1 0.6 3.8 1.4 10.0 2.2
El Salvador 1.4 0.4 1.6 0.5 2.0 0.4
Others 139.9 37.2 76.6 28.1 36,0 7.9
World 375.9 100.0 272.9 100.0 456.0 100.0
(
?
21.5(s). Palm oil - major exporters
1965 1970 1975
Countrics  — -
Quantity Percentage | Quantity Percentage | Quantity  Percentage
'000 tons of total '000 tons of total }'000 tons of total
Nigeria 152.4 24,7 7.6 0.8 31,0 1.3
Malaysia 143,2 23,2 402,0 4.4 1035.0 30.6
_Indoneaia 125.9 20.4 159.1 17.6 386.0 18,9
Zaire 79.0 12.8 118.9 13.1 35.0 2.7
Singapore 47.7 7.7 133.3 14,7 140.0 6.8
Benin 13,3 2.2 15.0 1.7 14.0 0.7
Cameroon 12.9 2.1 8.4 0.9 9.0 0.4
Netherlands 5.7 0.9 19.3 2.1 $7.0 2.8
Ivory Coast 1.2 0.2 12.5 1.4 114.0 3.6
Papua N.Guines - - - - 18.0 0.9
others 36,7 5.9 30,1 3.3 187.0 9.1
World 618.0 100.0 $06.2 100,0 |2046,0 100.0




21.5(b). Palm oil - major importers
1965 1970 1975
Countries
Quantity Percentage | Quantity Percontage [Quantity Percentage
000 tons of total | 'OQ00 tons of total 000 tons of total
Imited ¥ingdom 117.2 20.1 162.7 13.2 206.0 10.8
igieral nepablic | 102 .6 17.6 115.9 13.0 210.0 11,0
Netherlands 64.5 11.0 89,3 10.0 186,0 9.8 ‘
Iraq 50.1 8.6 66.0 7.4 116.0 6.1 ;
Singapore 48.8 8.3 140.8 15.8 128.0 6.7 |
France 36.7 6.3 41,1 4,6 0.0 2,6 i
Italy 32.0 s.s “2.9 l‘-s 5100 2.7 l
Belgiun 21.7 4.7 25.5 2,9 30.0 1.6 '
J.pan 160‘. 20& "0.3 605 10600 507
u s l\ 3'0 o's ba.g 702 4‘2.0 2302
Others 85.4 14.6 103.4 11.6 68.1 4.3
21.6(a). Sunflower seed oil - major exporters
1965 1970 1975
Countrics ‘
Quantity Percentage { Quantity Percentage |Quantity Fercentage
_ '000 tons of total Q00 tons of total }'000 tons of total
USSR 221,2 70.1 351.0 48,0 Ju8.0 62.2
Argentina 35.5 11.2 101.2 13.8 - -
Romania 35,0 10.5 119.1 16,3 110.0 17.6
of Germamv’ 6.1 1.9 11.6 1.5 19.0 3.0
Pulgaria 1.0 0.3 46.9 6.4 20.0 3.2
“C:h.rl.‘nd‘ 0.2 0.1 3&.6 503 1.0 1.1
'.lgt\-\m - - 20.2 2.8 13.0 2.1
France - - 7.3 1.0 20.0 3.2
Yugoslavia - . 3.4 0.5 - -
Others 3.8 1.2 13.3 1.8’ 18.0 2,9
World 3158.7 100.0 731.2 100.0 624.0 100.0

~ R




21.600). Sunflower seed 0i1 - msjor importers
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—
1965 1970 1975

Countries
jQuantity Percentage | Quantity Percentage | Quantity Percenty,
'000 tons of total '000 tons of total | '000 tons of tota
Federal Repuolic 6v.1 20,2 130.4 18,7 105.0 15.1
b 49.9  14.6 4.7 7.4 70,0 10.1
GeTogy immaxratic 42.8  12.5 $0.8 7.3 50.0 7.2
Czechoslovakia 25.2 7.4 45.2 643 35.0 5.0
Iren 20.0 5.8 15.5. 2.2 46,0 6.6
Algcrll 16.0 ‘07 33.1 3.3 ' 30.0 ‘~03
Switzerland 10.7 3.1 28.3 4.0 27.0 3.9
Belygium 9,2 2.7 3.3 5.2 23.0 3.3
Netherlands 8.3 2.4 31.8 7.4 21.0 3.0
France 1.3 0.4 58.1 4.3 91.0 13.1
§pain - .- - - 76,0 10.9
Austria - - - - 19.0 2.7
Others 89.6 26.2 204,7 29.3 101.0 14.5
World 342,) 1.V 6v4.9 100.0 94,0 100.0
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21.7(a). Palm kernel oil - major exporters
1965 1970 1975
Countries Quantity Percentage Quantity Percentage | Quantity Percentay
'000 tons of total '000 tons of total | '000 tons of totanl
Zaire 32.9 3u.2 50.3 29.6 28.0 10.8
Netherlands 19.7 18.1 31.5 18.5 30.0 11.6
Benin 17.0 15.6 18.0 10.Y9 16,0 6.2
razi , 12.0 11.0 14.4 8.5 1.0 0.4 ‘
gfe&é?ntﬁﬁp"bm 7.2 6.6 3.2 1.9 .0 2.7
lhited Kingdom 4.6 402 0.2 001 1.0 004
Paraguay 3.1 2,8 6.6 3.9 4.0 1.3
Nigeria 1.0 0.9 32,8 19.3 19.0 7.3 |
Switzerland V.8 0.7 0.6 0.4 1.0 0.4
Malaysia - - 2,3 1.4 109 .0 42,1 |
Others 10.5 907 9.6 5.6 43.0 16.6 ‘
World 108.8 100.0 170.1 100.0 259.0 100.0
21.7(b). Palm kernel oil - major importers
1965 1970 1975
Countries _
Quantity Percentage |Quantity Percentage [Quantity Percentag
'000 tons of total |]'000 tons of total ['000 wns of total
- S ENEMITIE
y§ ., o 3709 woe 37'6 23'5 7200 2600
of “Cermanyruvlsc 14,5 15.5 22,6 14.2 17.0 6.2
Italy 10,1 10.8 9.9 0,2 12.0 4.3
France 6.1 6.5 9.9 6.2 22.0 " 8,0
Canada 4.5 4.8 5.2 3.3. 5.0 1.8
South Africa 2.9 3.1 2.0 1.3 4,0 1.4
Netherlands 1.6 1.7 '9.5 1202 41.0 1‘00 -
Argentina 1.6 1.7 1.9 1.2 4.0 1.4
Bel{;ium 1.5 106 900 5.7 4.0 1.4
United Kingdom 0.9 1.0 3.4 21.0 ., 64.0 23.2
Others 11.8 12.6 8.4 5.3 31,0 11,2
world 93.4 100.0 159.2 100.0 276,0 100.0
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21.8(a) Rapeseed oil - major exporters
1965 1970 1975
Countries
Quantity Percentage | Quantity Percentage | Quantity Percentagc
'000 tons of total '000 tons of total {'000 tons of totu!
France 32.3 34.1 39.4 22.0 118.0 33.4
SFEEMaRPLiie | 94,5 25.9 33.0 18.1 64.0  18.1
Sweden 16.4 17.3 20.0 11.2 3.0 11,0
Poland 7.8 8.2 37.6 2.0 52,0 14.7
China 3.8 4.0 16.7 9.3 . 12.0 3.4
Japan 3.6 3.8 6.9 3.9 2,0 0.6
Netherlands 1.2 1.3 7.4 4.1 33.0 9.3
Canada - - - - 20.0 3.7
Hungary - - 8.0 4.5 7.0 2.0
Hong Kong - - 1.2 0.7 . 1.0 0.3
Others 5.1 5.4 8.7 4.9 5.0 1.4
World 94,7 100.0 178.9 100.0 353.0 100.0
21.8(0). Paneseed oil - major irmporters
1965 1970 1975
Countries
Quantity Percentage | Quantity Percentage [Quantity Percentagc
— 'aﬁtmj‘nnof t?tal '000 tons of total |'000 tons of totalw
Algeria 12,7 18.0 16,3 9.9 25.0 9.0
Netherlands 11.2 15.9 6.1 3.7 9.0 3.2
oB-BEaL epulic 7.7 10.9 15.0 9.1 19.0 6.8
Hong Kong 3.7 3.2 21.6 13.1° 24,0 8.6
Czechoslovukia 3.0 4.2 20.0 12,2 1.0 0.4
Italy 0.6 0.8 22.1 13.5 14.0 5.0
India 0.3 0.4 0.2 0.1 6.0 2.2
United Kingdom 0.3 0.4 14.7 8.9 7.0 2.5
Morocco - - 1.3 0.8 84.0 30.2
Chile - - 2.5 1.5 21.0 7.5
Others 3l.1 44,1 44.6 27.1 638.0 24,4
World 70.6 100.0 164.3 100.0 278.0 100.0
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