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In this report the term 'oilcake' has been used to include both oilcake and
oilmeal. The term 'crushing' includes solvent extraction as well as

nmechanical expression.

The regional country groupings ie Developed Countries, Developing Countries

and Centrally Planned Economies are those designated in the FAO Production/Trade

Yearbooks.
All units are in metric tonnes.

Where data are omitted from tables ... indicates that information is not

available and - denotes a nil or negligible amount.
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Introduction

1 Product Coverage

This study has been undertaken by the Tropical Development and Research
Institute (TDRI) under contract to the United Nations Industrial Development
Organisation (UNIDO). 1Ia July 1983, Mrs T S Buckle of the Sectoral Studies
Divison of UNIDO contacted TDRI with a view to updating the Draft World-Wide
Study of the Vegetable 0ils and Fats Industry which was presented to the

First Consultation Meeting on the Vegetable 0ils and Fats Industry in 1977.

Because of its already heavy staff commitment TDRI was not able to undertake
a revision of the entire document but, with some reservations concerning the
naucity of data and the lack of time, TDRI agreed on the 26th September to
accept a contract to cover Chapters 1V and V of the study and to provide an
overview of all six chapters. The terms of reference for the study as a

whole were forwarded from UNIDO and were as follows:

1. Importance of the vegetable oil and fats industry relative to other

branches of the food-processing industry in terms of: production, annual
growth rate, share of developing countries in production, in trade,
nut~ient supplied by (calories, proteins). 1In main producing countries
relative importance within the manufacturing sector and the FPI sub-
sector (value added composition), backiard and forward linkiges, inter-

industry linkages compared with other food industry sub-sectors.

T Qilﬁfedgproduction*

1. Geographical distribution

2. CGrowth rates by commodities and regions

3. Demand-supply sitvation

4, 0O1lsceds prices (consider substitutability)

5. Prices of substitutes

6. Progress made in overcoming constraints detected in the past in
agricultural production of oilseeds for industrial processing in
developing countries.

7. Share of tropical sceds in the world production,

* (ilseeds to he dealt with are: oil palm, pal~ ¥ernels, coconut, groundnuts,
cottonseed, sesare, sova, sunflower and esfflower. Nlive oil, when

applicable
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111. Trade in oilseed and oilseed products (seeds, cakes, vepetable oils,

0oil products, compound feeds)

1.
2.
3.
4.
5.

International trade on global level

Contribution of developing countries by groups*

Past trenls and future prospects

Imports by developing and developed countries

Domestic, regional and sub-regional present and potential rarkets in
the developing world - trade among developing countries

Export opportunities fcr developing ccuntries to:

- Developed countries

- Developing countries

- Constraints for

IV. Processing of oilseeds

1.

Present distribution between developed countries and developing
countries — Trends in
Distribution according to level of technology in developing countries**
Advances and or improvements made in four different levels of
technology
Economics of small scale production
Technological innovations made in uses of oilseed products in
developed countries
Installed capacity:
a. share of developing countries according to technology
b. raw materials production/installed capacity balance
c. 7 utilisation of installed capacity
i) trends in

ii) constraints for full utilization

i11) local spare parts and rachinery supply - trends in
Role of transnationals in the industrial processing of vegetable fats

and oils., Past trends and future prospects,

* Grouping should be done with respect to their position as importers,

nroducers, exporters of raw materials, internediate and end products in a

manner similar to the one used by TPI in the 2nd report on Vegetahle 0ils

and Fats.

** Viilage scale, <mall expellers, medin-large expellers solvent extraction

PO
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V. Integrated development

1. The strategy of integrated development applied to the vegetable
fats and oils agroindustry in developing countries.
2. Trends in its application
3. Tdentification of opportunities for application at national, binational

or subregional level.

Vi. Consumption

1. Consumption of vegetable fats and olls and oil products in developed
and developing countries
2. Trends in

3. Tts relationship with income growth and prices in developing countries.

VIT. Conclusions

3ubsequently to the acceptance of the terms of reference Mr Alan Marter of
TPRI visited FAO to gather data for the study and there had a meeting with
Mrs T S Buckle and Mr T Spina of UNIDO, also visiting FAO. The terms of

reference were discussed at length and the following peints agreed on:

1) Rapeseed should be added to the list of oilseeds stipulated in the
terms of reference. Oilseeds crops to be covered are therefore oil palm,
coconut, groundnuts, cottonseed, sesame, soyabean, sunflower seed, safflower
seed and rapeseed.

2) As this report was essentially concerned with vegetable oil for human
consumption, TDRI would not cover oilcrke except in so far as the oilcake
industry was an element in Integrated Developrent Strategies.

3) TDRI would not cover edible products derived from non-crushing
technology eg desiccated coconut, coconut cream, tofu etc.

Neither would TDRI cover oilseeds for direct huran consumption except in
cases where problems were raised for the crushing industry, eg where
groundnut supply to the crushing industry was affected by diversions to
direct consunption,

4) TDRI would not take the study "downstream'" of refined oil except for
those processes eg fractionation and hydrasenation, normally carried out
at the refinery.

5) Countries should be prouped, 1f possible, with respect to their
position as importers/exporters of ofl and oilseceds, as stipulated in the
Lorms of reference. Tt was however recogyniced that in view of the tine

constraints, this would prove dfficult,  Appentix Takle 11 lists all the

i




0il trading countries covered in the FAD Trade Yearbook according to
whether they are in surplus or deficit and the implications have been
worked into the text as appropriate particularly in Section 4.4. TDRI

has not however extended this analvtical concept further in the report,
partly because of time constraints and partly because the earlier chapters
of the report, written by UNIDO, were not available until atter TDRI's

own in-house deadline for report completion had passed. 1t was therefore
decided that rather than reconceiving the TDRI report on a surplus/deficit
basis, the FAO country groupings would be retained. This had the benefit

of simplicity.

As repards the actual oilsceds to be covered it must be pointed out that

there is something of an "overlap" problem when discussing crushing capacities.
1t depends very much which sced is being crushed when rrush capacity is being
discussed. For example, a given plant will crush significantly less sunflower
seed than it will soyabean in the same time period. As practically all the
countries in the World will have their national crush made up by different

proportions of different ollseeds, no one crush capacity figure is directly

comparable with another. FEach figure quoted is furthermore issued by

different sources, often from an institution in the country in question, and

the assumptions behind the calculation of the figure are often unknown,

In this report a 300 day year has been used as the basis for calculating
crushing capacity. Many of the published figures, however, do not stipulate
the year on which they are calculated. Furthermore some countries crush on
the basis of an 8 hour day, others 12 hours, others 24; some work for 24
hours a day for three months of the year. There is therefore considerable
scope for error here and these methods of estimation and calculation mist be

borne in mind when using data on crush capacity.

=111
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2 Chapter Outline

Following acceptance of the terms of reference, TDRI forwarded to UNIDO a
draft layout of Chapters 4 and 5. This and the section headings in it has
been very broadly adhered to although, where it was thought that change would

help either readability or coverage, headings have been altered appropriately.

TDRI later submitted an interim progress report which elaborated on the
original report structure. This merely out lined the direction of research

and the topics being covered.

The basic approach behind the original structure was to investigate capacities

and capacity utilisation in all the crushing countries of the world. It was

recognised from the outset that this task would involve considerable difficulties

and that there would be manyv gaps in the data collected. 1t was part of the
rationale of the work that these gaps, and hence areas for further research,
be identified; this in the general context of an overall study designed to

provide information to developing countries for "planning the development of

the subsector at national and, if possible, at sub-regional levels'.
Sections 4.1, 4.2 and 4.3 are essentially descriptive. The aim is to provide

the availabl. data as objectively as possible. Comment and analysis of the

data is v.udertaken in Sections 4.4 and 4.5.
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Crushing

1.

An analvsis of global crush by region and by oilseed is presented (Section
4.2). 1t 1s shown how Developing Countries accounted for 30 per cent of
the 1981/2 global crush of 127 million tonnes. This latter figure does

not include oil palm for which a separate analysis is included and in which
it is shown that developing countries accounted for nearly all the 20

million tonnes of oil palm crushed in 1981.

In Asia oil palm was the major oilseed crushed (45 per cent of total)
followed by copra and groundnuts; in Africa oil palr took a still bigger
proporticn of total crush (63 per cent), followed by cottonseed and
eroundnuts; while in Latin American the major seed crushed was overwhelmingly

sovabean (70 per cent) followed by sunflower seed and cottonseed.

Trends in global crush show a 33 per cent growth between 1976/7 and 1981/2
although, again, oil palm is not included in this anaiysis. The considerable

variations in the rates of growth by region area also discussed (Section 4.2).

The rate of growth in Asia was only 21 per cent and so Asia's share of
global crush can be seen to have declined. It is known however that oil
palm crush in Malaysia and Indonesia, which together accounted for nearly
70 per cent of global oil palm crush in 1981, has grown considerably over
the period under review. Asia 'declining share' must therefore be seen

in this context.

In Africa average ollseed crush shrank by 10 per cent during the period
ander review. Although oil palm is also significant in this continent it
is believed to be declining in the largest producing country, Nigeria.
These figures therefore clearly Indicate a decline in oilseed processing

in Africa in receat years.

In Latin A-erica crushing figures are only available for four countries.
Theae all exhibit a healthy growth of 45 per cent and rore. Tndeed it
1

is the dynamism of these countries that brings the developing country

averape growth rate up above that of the world as a wole,

<V




7.

10,

11.

13.

Processing

Section 4.3 reviews oilseed processing and how it relates to capacity on

both the micro and macro level.

The three basic levels of processing — traditional, nodern village and
industrial - are discussed and all available information on global crush
and glohal crush capacity is presented according to five designated

regions.

Total crush capacity for the Developing Countries for which data has been
found was 117 million tonnes. The corresponding crush figure for these

countries was 56 million tonnes,

Fstimates have been made however to allow for missing data and capacity
and actual crush figures for the developing world are estimated at 125
million tonnes and 60 million tonnes respectively. This represents a !

capacity utilisation figure for the developing countries of 48 per cent.

The major developing country crushes were Brazil, Malaysia, India and

Indonesia.

Because of the lack of data in the non-developing world it was not possible
to estimate a figure for global crush capacity. Global crush is put at

192 million tonnes although this figure {s essentially a best estimate.

The method of and problems with its calculation are discussed in full in

Section 4.3 and in the footnotes to Appendix Tables 4-8.

Although the data is patchy it is clear that capacity utilisation in the
Developing World is considerably less than in the Developed World and the
Centrally Planned Economies. 1In Africa capacity utilisation was put at
32 per cent, in Asia 45 per cent and in Latin America 51 percent. By
contrast capacitv utilisation in the rest of the world varies hetween a

low of 55 per cent in Portugal to over 85 per cent for several countries.

The countries with the higeest crushes in the world were the USA (18 per
cent of glemal crush, Brazil (7 per cent), China (7 per cent) and Malaysia

(6 per cent).
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ggfining

15.

Data on refining is reviewed where it has been found. 1t is only in Asia
that the cummulative data has much meaning. Clearly consideable work
is necessary if capacity and actual refining totals by region are to be

calculated.

Sectins 4.2 and 4.3 highlight the serious deficiencies in data on oilseed
processing worldwide. Clearly if a more detailed analvsis is to be

undertaken, it will be necessary to gather rurther information. Data on
refining is particularly sparse and it is believed that further study in

this area would be valuable.

Factors affecting capacity, utilisation and extraction efficiency

16.

17.

18.

19.

Economic and techunical factors affecting levels of capacity, utilization
and extraction efficiency are discussed; economic factors at a macro
level and technical issues at micro/plant level. (Sections 4.4.2 and

4.4.3).

Macro econnmic data indicate that Developing Countries have largely
switched to dumestic crushing of oilseeds rather than export for crushing
elsewhere. The only major exception is Argentina. Most Developing
Countries in fact have net vegetable oil deficits of varying sizes and the
relatively low level of crushing capacity utilization in such countries

stems primarily from limited domestic oilseed production (Section 4.4.2.3).

Difficulties in obtaining alequate donestic oilseed supplies are cxacerbated
in some countries, especially in ecast Asia, by non-crushing oflseed
requirements eg. for direct 'man consumption of oilseeds or non-crush

oilseed products.

Domestic nilseed defficiencies could be offset by imports but in practice
most deficit countries import vegetable oils, This is primarily because
ni1l availahle on internatinnal markets is highly price conpetitive and
includes oils from a nmzher of major Neveloping Country exporters. A
second reason is the limited donestic decand for oilcake in most oil
deficit countries stemming from relatively underdeveloped intensive

Tivestock feed industries,

vvii

1



l’
l
{
{
{
{
(

20, Commercial sector crushing levels are further constrained in a nunber of
countries by the widespread existance of 'traditional', villape level,
cmall scale extraction which are very inefficient in terms of oil

extraction.

21. Technical constraints largely influence capacity utilzation and/or
extraction efficiency (Section 4.4.3). Both of the latter are primarily
constrained by poor maintenance scheduling and spare part availability

and quality, together tc a more limited degree by problems cof oilseed

storage.

72. Analysis of economic and technical factors suggest that the most cruc’al

areas for Developing Countries to improve their oilseed ' "ccessing

{ndustries are via expansion of domestic oilseed production and improvenent

of existing crushing capacity operation especially with regard to

maintenance and spare parts.

23. Where 'traditional' small scale extraction is widespread, further
opportunities may exist through the adoption of new small scale expeller
technology. Whilst viability can only be determined by individual
technical and financial analyvsis, field evidence suggests that nuTerous

opportunities for successful adoption exist.

Trans National Corporations

24. At the other end of the processing scale Developing Countries may be
concerned with the operation of Trans Naticnal Corporations (TNC's)
(Section 4.5.3). Whilst it is nnssible to ske'ch the opertions performed
by TNC's, industrial secrecy and the consecuent lack of information

precludes any detailed appraisal.
25. TNC perfornance can only be judzed in the context of detailec country by
country studies but final conclusions will ster crucially from the view

adopted towards agrecments reached between host country governments and

TNC's.

Technical Tnnovation

76, Pecont developnents in oilseed proceasing tectnology and oilsced products

are deverihed (Section 4.5.4 and 4.5.5), those most relevant to Developing

aviid




~9
~J
.

Countries being inncvations in oil palm fractionated products and the

technolopy required for shipping derivatives. However, for a large

number of Developing Countries developments in relatively "sophisticated’
end products are of little current relevance, as many are still seexing

to maintain and improve consumption of basic food products such as cooking

oil and scolid fats.

Technical innovations are however increasingly important for the relatively
small number of major exporting Developing Countries since relatively
small domestic markets for *sophisticated' products can be supplied as a

sideline to expcrt markets.

lg}egration

28.

30.

31.

Chapter 5 is concerned with the nature and opportunities afforded by
integration in the oilseed sector. The concepts involved are first
defined in order to improve the clarity of discussion which in other

cources is often clouded and confused (Section 5.1).

Because of the absence of information it is not possible to provide a
detailed discussion of integrated development and associated strategies.
However, exanples are given of both vertical and horizontal linkages

which form part of the integrated development processes (Section 5.3).

Opportunities for integration stem in part from the matrix of factors

affecting production, processing and marketing; as examples, certain

oilseeds such as oil palm "haturally' lend thenselves to vertical integration,

whilst the presence of a significant export sector tends to encourage TRC

participation and associated horizontal and vertical linkages.

The production, processing and marxketing matrix may also he used as a

means for identifying suitable countries for study with regard to their
potential gains from intesrated developnment. 0On the basis of a preliminary
exanination, countries with large oilsced sectors which nonetheless are
confronted with domestic vegetable 0il deficits wonld appear to warrant

priority in any future programne of «tudies,
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4.1 Introduction

4.1.1 General OQutline

This chapter is concerned with oilseed processing with special reference to
Developing Countries and to the major edible silsceds. Limitations to the
available data however mean that much of the chapter covers processing only

up to the crushing stage.

The chapter commences with the definition of the major concepts relating to
processing capacity and to scale of enterprise. Subsequent sections continue
with a discussion of current actual crushing levels on a regional and country
basis. Crushing performance is then related to levels of capacity in order

to derive utilisation rates. Technical and economic factors which contribute

to the pattern of capacity and its utilization, as revealed by the data, are then
discnssed. Economic factors stem primarily from considerations of macro

issues whilst technical appraisal is related to stages of the crushing and

refining process at the micro level.

The cnapter concludes with a selection of topics relating to the performance
of the crushing industry in Developing Countries and includes an analysis
of the inportance of scale of enterprise as well as a description of recent

technical innovations in processing and products.

4.1.2 Definition of Capacity and Utilisation

The same items of modern oil extraction plant are available world wide. The
plant must, however, be fitted into a tremendous variety of cultural environ-—
ments and can therefore be operated in many different ways. The ma jority of
the world's oilseed crops are seasonal and to meet the problems this engenders,
plants can be employed in several different ways: storage can be provided so
that seed is available for crushing all year round; different oilseeds can be
processed at different times of the year; or the plant can be operated for

just a few months of the year. As examples, many of the world's soya bean
solvent plants run on soya all year by buying in seed throughout the year.

In Mexico soya and safflower seed are harvested at different times of the

year and plants are constructed to process soya for up to 7 months and safflower
for the remainder of the year. In the Kathmandu valley of Nepal rapesced mills

work for a few nonths of the year only.

Coconts and oll palm hunches are harvested throughout the year and are

alwavs available fresh for processing locally. With ofl palm there are
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several peaks and troughs and a mill is desipgned to cope with the peak crop

level available.

Modern oil extraction plants are designed for continuous use. There operation
is, however, difficult in some parts of the world. 1In the Pacific it is
usually possible to get a factory running 24 hours/dav for 5i-6 days of the
week. No plant operates on Sunday. In Central America and parts of South
America it is difficult to run plants overnight but it is possible to have

long shifts running 12 hours/day.

Generalisations have to be made and, as was said in the Introduction,
this report assumes a 300 day vear, having three 8-hour shifts per dayv which
gives a plant running time of 7,200 hours per year. Clearly the same plant

operating for only 8 hours per day would only run for 2,400 hours, or one

third of 1ts capacity.

When identifying actual capacity levels, two further problers arise. The first
is that most oilseed crushing equipment can handle a range of oilseeds (with or
without minor equipment modifications). However the throughput rating differs
with each oilseed and no uniform measurement is applicahle. Secondly, stated
crushing capacity in a number of countries includes a significant level of
mothballed equipment. Whether or not such equipment could be made operational

is a moot point in many cases.

4.1.3 Definitions of Scale

Processing techniques from village to industrial scale are discussed in

detail in Secticn 4.3.2. Defining scale is, however, extrenely difficult

when the process range lies between a few kilos and over one million tonnes

per year. Certain arbitrary decisions have to be made particularly in defining

the cut off point between one scale and another.

The following values have been selected and relate more to equiprnent capacity

rather than hours of operation.

Type Hours_per vear Capacity per bour Capacity per year

Village 1N0-1,000 1kp-15kg 100:g~-15 tonnes

Small Industry 2,000 25kg~10 tonnes 50-20,000 tonnes

vedine inductry 2,000-7,200 10 tonnes=25 tonnes 20,000=-180,000 tonnes

Targe industry 7,200 75 tannes-170 tonnes  180,000-gver 1,000,600 tonnes
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4.2 CGlecbal overview of processing

4.2.1 Introduction

This section describes the hasic features of the global crush by country, by
region and by seed and over time. It is based on the actual crush figures
published by 0il World whici unfortunately do not include oil palm. Corsequent ly
a derived figure for oil palm crushk has had to be included but although this

is useful in providing an overall picture of global crush it was felt that a

total so derived, if used as a hasis for analysis, might cause more problens

than it solved. Consequently the analysis in this sectiva is larzely based on the
011 World figures as they stand, (see Appendix Tables 1 and 2) while comment

on oil palm has been introduced on the basis of the derived oil palm crush

(shown in Appendix Tabhle 3).

4.2.2 Crushing at global and regional levels

4.2.2.1 Analvsis by country

Appendix Tables 1 and 2 are the basis for an outline of the scale and nature

of current oilseed crushing. In Appendix Table 1 average total crush for the
years 1981 and 1982 is shown for 51 countries and for the country grouping of
Asia, Africa, Latin America, Deveioped Countries and Centrally Planned Economies.
Total global crush was 126.9 million tonnes, 61.4 million tonnes, or 48 per

cent, of which was accounted for by crushings in the Developed Countries.

The next largest crushing area was the Centrally Planned Economies with 26.9
million tonnes or 21 per cent of total crush. They were followed by the
countries shown in Latin America (15.7 per cent) Asia, (12.9 per cent) and

Africa (1.9 per cent). Developing countries therefore accounted for 30.4 per

cent of all crushings.

Appendix Table 2 shows crushings by seed and it can be scen that, in 1982, the
ma jor component of the Developed Count.y crush was sovaheans (79 per cent).
The figures have been extracted from 0il world and are summarised below in
Table 1 for all the other regions covered. [Unfortunately these figures do

not include oil palm and a separate analysis has had to be conceived to bring

in this commodity (see helow).]
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Tahle 1 Reoinnal crushings, by seed 1982 (not including oil nalm)
Region Oilseed Percentage of total crush 1982
Asia Cottonseed 20.2
Copra 21.4
Groundnuts 19.7
Rapeseed/Mustardseed 14.9
Soyabean 12.6
Palm kernels 5.5
Africa Groundnuts 33.6
Cot tonseed 35.6
Palm kernels 8.4
Sunflower seed 13.5 1
|
Latin America Soyabean 77.5 “
Cot tonseed 8.5
Sunflower seed 11.4
Centrally Planned Economies Soyabean 25.5
Cottonseed 27.5 :
Sunflower seced |
Rapeseed

with 9.4 million tonnes (7.4 per cent).

per cent of global crush.

1'SA;

Brazil;

China;

States with 33.8 million tonnes or 26.7 per cent of global crush.

main oilseeds crushed in these countries in 1982 were:-=

The country with the largest average crush in 1981-2 was easily the linited

The next

largest countries were Brazil with 14.3 million tonnes or 11.3 per cent of

plobal crush, China with 13.2 million tonnes, (10.4 per cent), and the USSR

s B ‘
l

The FEC accounted for a further 12.1

sovabeans - 82 per cent |

\

|

sovaheans - 89 per cent ‘
rapeseed = 29 per cent; cottonseed = 26 per cent

sovibeans = 25 per cent




USSR; sunf lower seed - 36 per cent; cottonseed —

43 per cent
EEC; sovabeans - 72 per cent; rapeseed — 14 per

cent

As has been stated these figures do not include oil palm crush and, as a
consequence, major seed crushing countries in whose total crush oil palm is a
major component, such as Malays.a, Indonesia and Nigeria, appear to be much
smaller crushers than they actually are. The figures are therefore not
accurate as a description of global crush. However no better source of
comparable data exists and these figures have had to be used as the basis for

the analysis in this section.

The exclusion of oil palm crush is however a serious omission which distorts
the overall picture and it was thought useful to derive an oil palm crush in
order that a more complete picture be presented even if this cannot be used

as the basis for analysis.

Appendix Table 3 presents oil palm crush figures derived for 12 of the major
crushing countries from FAO Production data. Palm cil production in these
countries totalled 5,057,900 tonnes and represented 247 of total world palm oil
production. Of this 5,057,300 tonnes, 71 per cent is produced in Asia and 23
per cent ir Africa so it is only in these regions that the exclusion of oil
palin crush from the 0il World figures materially distorts the picture. 0il
palm crush, calculated from the above palm oil productior figur, was 20,228,000
tonnes and, if this figure is included with the 0il World figures for the crush
of other oilseeds, the breakdown of vegetable oil crush in these areas will be

obviously quite different from that presented above. It is sumrarised below.

Table 2: Repional crushings by seed, including oil palm

Region Nilseed Percentage of total crush
Asia Cottonseed 11.0
Copra 11.7
Groundnut 10,7
Rape/mustardseed 8.1
Soyahean h.9
Palm Vernels 4,2

o

01l palm 4y,

6
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Region Oilseed Percentage of total crush
Africa Groundnuts 12.6
Cottonseed 13.3
Palm Kernels 1,2
0il Palm 62.7
Sunflower seed 5.0

In Asia and Africa oil palm has now emerged as overwhelmingly the major
"oilseed" by size of crush. In Asia the tonnage crushed is nearly four times
that of the next rost commonly crushed seed, copra, while in Africa it is

nearer five times that of the next seed, cottonseed.

4.2,2.2 Analysis by seed

Using the 011 World figures presented in Appendix Table 2, soyabean is clearly
seen to be the world's major oilseed. It has been shown above however that
0il palm, not includad in the 0il World figures is the major seed in both

Asia and Africa. Using the global oil palm crush derived in Appendix Table 3

with the 041 World figures, global crush by seed breaks down as follows:

sovabean 49 per cent
0il palm 13 per cent
cottonseed 13 per cent
rapeseed 8 per cent
sunflower seed 8 per cent
groundnuts 4 per cent
copra 3 per cent
palm kernels 1 per cent
sesame seed 1 per cent

a) Soyabeans

Sovahean crushing is very much a feature of the developed countries which
account for 66 per cent of crushings. Of a total 74.4 million tonnes of
soyabeans crushed in 1982, 28,5 million tonnes or 38 per cent were crushed in
the I'SA alone. A further 16 per cent was crushed in the European Community.
Brazil is however also a major crusher of this seed and accounted for 17 per
cent of crush in 1982, A further 6§ per cent was crushed in China in that

VEeAT,
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b) 01l palm and palm kernels

011 palm crushing by comparison is cntirely a feature of developing countries,
and overwhelmingly of those in Asia and Africa. Malaysia is easily the
bigrest crushing country with 55 per cent of oil palm crush (see Appendix
Table 3) followed by Indonzsia (14%) and Nigeria (13%). China, the Ivory

Coast and Zaire are also significant producers.

Obviously these countries are also major crushers of palm kernels. 940,000
tonnes of palm kernels were crushed in the Asian countries in 1982, that is
70 per cent of global palm kernel crush. 17% was crushed in Africa. Again
the single largest country was (West) Malaysia with 805,000 tonnes or 65 per
cent of global crush in 1982. Nigeria was also a major crusher with 156,000

tonnes in that year.

¢) Cottonseed

Crushing of cottonseed is less region specific than with some of the other
oilseeds described. 18.9 million tonnes were crushed worldwide in 1982 and

the Centrally Planned Economies were the largest crushing group with 42 per
cent of total. The USSR and China were both major crushers (22 per cent and

20 per cent respectively in 1982). A further 25 per cent of cottonseed crushed
is accounted for by the Developed Countries, amongst which is the USA, the
world's largest cottonseed crusher which crushed 4.4 million tonnes or 23 per
cent of total in 1982, Crush figures for the other regions were as follows:-

Asia, 3.5 million tonnes or 18 per cent; lLatin America, 1.7 million tornes or

9 per cent; Africa, 979,00C tonnes or 5 per cent. The biggest developing country

crushers are India (9 per cent), Pakistan (6 per cent), Brazil (6 per cent).

d) Rapeseed

Glohal crush of Rapeseed in 1982 was 12.8 million tonnes. The largest crushing
areas were the Centrally Planned Fconomies with 5.5 million tonnes or 43 per
cent of total and the Developed Countries with 4.7 million tonnes (37 per

cent of total). The larpest crushing countries were China with 34 per cent

of g¢lobal crush, India (18 per cent) and Japan (9 per cent). The EEC accounted

for a further 18 per cent of global crush.

e) Sunflower se -ed

12.2 millinn tornes of sunflower seed were crushed in 1982. The largest

crushine pronp of contries were tte Ceontrally Planned Reonomfes with 53 per
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cent of total crush, The Developed Countries and Latin America accounted for

T
Lve

o The individuoal countries

<

a further 20 per cent and 15 per ceat respecti
with the largest crush were the USSR (3.4 million tonnes), Argentina (1.8

million tonnes), China (998,000 tonnes) and Turkey (531,000 tonnes) .

f) Grourndnuts

Global groundnut crush was 6.4 million tonnes in 1982. Again Asia is the

largest crushing group, accounting for 53 per ceat of total, the overwhelming
share being in India which, with 3.4 million tonnes in 1982, was the world's
largest crusher of this oilseed. Centrally Planned FEconomnies accounted for a
further 21 per cent of crrshings in 1982 by virtue of the l.4 million tonnes

crushed in China, the second largest.

g) Copra

Copra crushing is dominated by the Asian countries which crushed 3.7 million
tounes or 87 per cent of total copra crush in 1982. The bigpest crusher was
easily the Philippines with 2.1 million tonnes or exactly half of world crush.
Tndonesia was the second largest crushing country with 23 per cent of global

crush.

Asia is also the dominant crushing region for sesame seed. 806,000 tonnes
were crushed worldwide in 1982, 43 per cent of it in India. A further 39 per
cent was crushed in China giving these two countries a complete dominance in
the crushing of this oilseed.

4, Iren@ﬁ_ig_crqshing
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2.3
.2.3.1 Analysis by country

Appendix Table 1 also shows time series global crush data but, as has been
stated, does not include oil palm. Average crush figures 1976=-1977 are shown
for all 51 countries and, for 24 countries for which the data is available,
averape actual crush 1970-71 is shown. 1t can be seen that, with global
crush at 176.9 million tonnes in 1981-82 there has heen a growth of 33.4
percent since the vears 1976-77 when the global crush was 95.1 million
tonnes.  (As the Jdata for 1970-1 is incomplete tae total for these years is
anfortuniately not comi:rable so it is not possible to derive a srowth rate

for the 1Y70s). This increase in ¢lnbal crush was not however uniform in all
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regions. Developing Countries which accounted for 29.8 per cent of all
crushings in 1976-77 accounted for 30.4 per cent in 1981-8I, that 1is the rate
of growth very slightly exceeded the glohal average while the rate of growth
of the Centrally Planned Economies and the Developed Countries was slightly
less than the global average. Within the general developing country picture

however there were a variety of different situations:-

a. Asia

The average rate of growth of crush in Asia, 1976/77 - 81/82, was only 20.7

per cent and so Asia has lost some of its share of zlobal crush. Fipures

for West Malavsia show considerable growth of crush in that country (227 per
cent 1976/77 - 81/82) aund this is very largely due to increased palm kernel
crush. Again it must be repeated that 0il palm crush is not included here.
Malaysia is known to have dramatically increased its crush of this commodity
and if a rate were to be included, the overall picture would be quite different.

This is made clear in the preceding section.

The growth rate in Taiwan and Pakistan also exceeded the global average but, for
all other Asian countries listed, the growth rates are less. India, which repre-
sented nearly half of total Asian crush in 1981-82, achieved a growth rate of
only 10.7 per cent during the period under review and it is this figure which
pulls down the regional growth rate. Additionally crushing in Indcnesia, a

ma jor crusher, also declined.

Tt should be noted that in countries such as the Philippines, growth in
crushing represents a shift of policy from one of exporting whole oilseeds

for crushing abroad to one of retaining them at home for domestic crushing

with the subsequent export of the oil. 1t does not necessarily imply increased

production of oils-eds.

b. Africa

Average ollseed crush in Africa has shrunk, 1976/77 - 1981/82, hy 9.8 per
cent. Nnlv one country. South Africa, has a prowth rate exceeding the global
average and, if it i¢ excluded from the African total, the rate ot decline of

crush 1a rkat continent rises to a still rore significant 17.4 per cent.




l
{
{
{
{
{
{

Five African countries out ot the nine chown exbibit nepative prowth
Benin and Senegal being a significant -50.9 per cent and -44.9 per cent

respectively.

Ce Latiq»America

Data for Latin America is only available in respect of 4 countries but they
all exhibit very healthy rates of growth, indeed thev are all in excess of 45
per cent. It is, in fact, the growth rate of these countries that has pulled

up the otherwise poor to very poor rates of wrowth of the developing countries

as a whole, such that the average growth rate is similar to that of the ylobal

rate and such that the poor performances in Africa and Asia are hidden hy the

statistics.

Brazil, for which figures are also available for the years 1970-71, shows an
astonishing 362 per cent growth over the 11 vear period and a 66.3 per cent
growth over the 1976/77 - 1981/82 period. Following its enormous expansion '

Brazil became the second largesi crusher in the world in 1982, ‘

In the rest of the world, between 1976/77 - 1981/82 there are to be observed,
ceveral countries exhibiting considerable growth in oilseeds crushed, some of
then albeit from a relatively small base; eg China (97.1 per cent), Hungary
(62.5 per cent), Spain (63.3 per cent), Relgium—Tuxemburg (81.0 per cent),
Greece (62.3 per cent), the Netherlands (65.9 per cent) and Canada (68.2 per
cent). On the other hand the USSR, the fourth larpest crusher in the world,
is amongst five Developed Countries and Centrally Planned FEconomies with a

nepative growth rate.

4.2.3.2 Analyvsis by seed

Appendix Table 2 shows the way in which the share of global crush by sced has
altered. This is summarised in Table 3 below. [Azain it must be erphasised

that oil palm is not included in the total.]
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Tablg_l Percentace Share of rlobal crush

Oilseed 1979 1962
Soyabean 58.1 56.b
Copra 3.3 .2
Paln kernels 0.8 1.0
Sesame 0.7 0.6
Cottonseed 14.1 14.4
Groundnuts 5.5 4.9
Sunflower seed 9.7 9.3
Rapeseed 7.6 .6

There has not been a great deal of change in the - year period under review.
The share of rapeseed crush in the total has increased the rost - by 2 per

cent, while the share of polr kernels and cottonseed crush tas onlyv increased

a little. Soyabeans have lost ground by 1.3 per cent.

It is interesting io note too the shifts in the recioral share of the crush
of a particular oilseed. For example Latin America increasec ils siire 0!
sovabean crush during the period 1979-82 bv 4.7 nercernt while the larce share
of the Developed Countries fell by nearly 6 per cent. This i caindy ocue to

huge growth in Brazil althourh this is nnt well reflected ir these narticular

statistics. The other significant development it re-iect of the clapeine

shiire of crush is the consideretly incrcased o8 e viich hess Tenein now
commands in the palm kernel crusii = b0 por cont din Thel o crmoeed e 51 ror
cent in 1979; the loss of share by Africa and the FEC in tetal ool Lortied

crush; China's growth ot sisire of cesare seeg crusts the lose of sbore or

yroundnut crush by Brazil and Argentina and its growth ir Chinay and the
shift of rapeseed crush toverds the Ceotrally Plapned Foopertow ane vy 1ror

the Developed Countries.



e E Y Y - —— —

4.3 The processing of oilseeds with particular reference to Developing

Countries
4.3,1 Introduction
This section deals with crushing and refining on both a micro and macro level.
Section 4.3.2 discusses the three basic levels of processing in Developing
Countries — traditional, modern village and industrial - and describes the
technologv and equipment used. Section 4.,3.3 looks at oilseed processing on
a global basis and reviews all available information on the crushing and
refining capacities of some 72 countries. The data is presented in Appeudix
;ables 4-8 for Asia, Africa, latin America, the Centrally Planned Economies
and the Developed Countries. 1t was part of the purpose of this study to
identifv areas where data has been particularly scarce and this section shows
how data on crushing is more widely available than that on refining, while
some regions, notably Asia, have a more plentiful output of published data

than others, notably Central America.
A summary of crushing capacities and how they relate to actual crushing is
provided for both Developing Countries and the World at the end of Section

4.3.3.

4,3.2 Tvpes and levels of processing

4.3.2.1 Traditional village processing

Traditional processing of oilseeds, handed down from family to family, exists
in a variety of forms throughout Oceania, Asia and Africa. Such processing

provides the family group with edible 0oil produced either from oilseeds grown
as subsistence crops or from raw raterials harvested wild, The efficiency of
0il extraction by these technigues varies according to the method used but is

generally very poor. Standard methods include:

a) grate and squeeze: applicable to coconut whereby the wet meat from a
fresh coconut is grated and squeezed in either a coir fibre lattice or cloth.
The emulsion so obtained contains coconut oil which is consumed directly or

heated to bhreak the emulsion.

b) hoil/decant: applicable to palm kernel whereby the kernels are pounded,
mixed with water and pround to a piste. The paste 1s teated over a fire and

the conking releases oil which is dccanted.

) hoil/ekim: applicable to coconut whereby the wet meat is prated and boiled
with excrss waters The boiling releases coconnt ofil which {s skimmed from
the arface of the pot,

13




d) vpestle and mortar presses: these include the chekku, koklu and ghani of

1 $viim vrar
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the Indian sub-continent and are used Lu extract oi rocoed fmustard
seed, groundnut and sesame. These presses are available in rany forms and
sizes. 1In smaller versions which extract oil from only a few kilos of rapeseed
per hour the pestle is hand-powered. In larger versions (40-80 kg oilseed

per hour) the pestle is either powered by bullocks or is notorised.

e) log and wedge presses: these include the traditional log presses of Nepal
and wedge presses of China. The pressure is generated either by forcing wood
slabs tocether using wedges or large screws. There are many sizes and designs

and throughputs can vary between 5-60 kg of oilseed per hour.

4.3.2.2 Modern Village Processing

Modern village processing techniques are widely practised in certain
developing countries particularly in the Indian subcontinent. Improverents
in equipment design confer substantial benefits in oil extraction efficiency
over traditonal techniques. Training is through on-job experience. The

smallest of expellers are well-adapted for these rural environments and, at

a throughput of about 100 tonnes/yvear of oilseed, can service the edible oil
needs of up to 5,000 people (assuming production of 25 tonnes oil and
consumpt ion of 5 kg oil/capita per annum). A small mill might directly
employ 3-5 people and can offer a flexible service selling oil and cake or
custom milling. Everything from seed production to edible 0il marketing is

at its sirmplest level.

Modern village oilseed processing can have an important and desirable social
impact on the remnte village comnunity it services. In particular it
effectively elininates prohlems of seed supply and oil distribution in the
conmunity which might otherwise occur if seed and oil have to he transported
several hundred miles to and from a larger more centralised 0il mill. Strictly
speaking these small mills should not bhe able to compete with larger oil

mills vet on the Indian suh—continent for example, they co—exist and it is
reco~mended that a detailed study be undertaken to identify the key features

which permit this sftuation.

tyven at the village level there can be considerable variation in the scale of
nileeed processing fro- the discontinuous processing of a few kilos of serd
per day up to the continunus processing of 100-200 tonnes of oilsced per
viir. The Tatter uses techaiques more allied to larper industrial processing

but it ie rore convenient o inclade the deseription under the above Leading.

|
|
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a) discontinuous presses: there exist a nurber of such presses manufactured

~ilceon
Clis

‘rom iron, steel and wood designed to apply prossure to ¢de thereby

releasing oil. They include small hydraulic presses (up to 15 kg/hour
nilseed), car jacks, and a variety of fulcrum/lever devices. They are designed
for occasional use either in situations where seed availability is limited or

for supply of oil to small family groups.
b) rotorised improved ghanis: already mentioned in 4.3.1.1 (d) above.

¢) small expellers: designed for continuous operation up to about 200 tonnes/
vear., Depending on the press and oilseed, throughput can be between 36G-200

kg per hour of oilseed. They are usually powered by a 3-phase electricity or
diesel motor. In the simplest operation the cilseed undergoes no pretreatnent
and is fed directly to the expeller. The crude oil (containing suspended

fine seed particles) is settled in oil drums and the clear oil is decanted.

In some cases, the mill can be equipped to apply the techniques of oilseed i
pretreatment (see Section 4.3.1.3.2) which results in greater efficiency of

0il extraction. Filtration units are often used to speed clarification.

d) palm oil presses: these are designed specifically for palm oil ¢xtraction
which requires a low operating pressure of about 800 psi. They will not

extract oil from typical oilseeds.

4.3.2.3 Industrial Scale Oilseed Processing

ITndustrial oilseed processing factories from small to medium scale exist

throuchout the developing world. They vary considerably in age.

There are three oll extraction technolopies in common use:

a) high pressure mechanical pressure: nilseeds are passed cnce or twice
throuph an expeller press which generates high pressure. This can be used

for all tvpical commercial oflseeds.

b) solvent extraction: the ofl 1s extracted from the oilseed by solvent.

This is daone directly on oflseeds containing up to 35 per cent oil.

¢) wprepress/eolvent extraction: nsually applicable to oilsceds having over

YO jer cent oil content. The prepress lowers the ofl content of the seed to
ahont 1R per cont and the remainder is removed by solvent.,
15




- s " i

[ S

There are exceptions to the above; palm kernel with an oil content of around
50 per cent can be direct solvent extracted. Also sunflower seed having a
kernel oil content of around 54 per cent can be solvent extracted in a two

stage process after decortication. The various stages along the industrial

scale processing chain are outiined below.

4.3.2.3.1 Seed reception and storage

Seed is transported to the factory by road, rail or boat (depending on location)
either in bulk or bags. At the plant the seed is stored in bulk or bags in

warehouses, storage silos or Muskogee—type buildings.

4.3.2.3.2 Pretreatment

a) drying: depending on the condition and type of oilseed received at the

plant, it is either dried befcre going to safe storage or is further dried

during the conditioning step of processing. Drying for safe storape depends

on many factors. i
|
|

b) cleaning: as a first step to processing, the oilseed is cleaned to remove

stones, dirt, trash and tramp metal which might otherwise damage the process

machinery.

¢) decortication: this depends on the oilseed being processed. Tt is usually
undertaken with cottonseed and groundnut, is optional with sova bean and

Palm kernels are

sunflower and not done with rapesced, sesame and sunflower.

normally decorticated at the paln oil factoryv.

d) grinding/rolling/conditioning: the relative order of these process steps
depends on the oilseed. Grinding usually increases material bulk density and

can inmprove throughput in later process stages. Conditioning with moisture

and steam assists coagulation of oil droplets in the tissue and denaturation
of seed protein and breakdown of cell walls. 1t can improve oil extraction

efficiency considerably. Rolling breaks up oil cells in the tissuc releasing

more oil.

e) flaking: applicahle only to colvent extraction., WHere it is important to
flate to correct thickness for hest results. The flake must be thick for
cectanical strength but thin for a speedy of ficient nil extraction rate in a

reqvconable time. A comprocise is neceanary,
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4.3.,2.3.3 Mechanical extraction

For medium and large scale oil extraction using presses, expellers are
recormended for all applications with the exception of castor oil extraction

for which continuous hydraulic presses are recomrended for the highest grades.

High pressure expellers are available in capacity from 6-100 tonnes oilseed
throughput/day giving oil cakes of only 3-4 per cent residue oil content.
Low pressure presses are available up to 400 tonnes/day oilseed throughput

producing cake at 18-22 per cent residual 0il for subsequent solvent extraction.

4.3.2.3.4 Solvent extraction

Three basic technologies are available:

a) 1immersion extraction: ground raw material is irmmersed inu solvent. tore
applicable to recovery of oil from crushed bores and animal residues rather

than oilseeds.

b) percolation extraction: solvent percolates through a hed of oilseed flakes 1

|
up to 2 metres in depth. L

¢) combined percolation/immersion extraction: a composite of (a) and (b)
above designed to extract oil completely from materials having oil content

over 50 per cent without using low pressure presses.

Solvent recovery from the oil/solvent mixture (riscella) is carried out by
distillation, usually in two stages with about 90 per cent removal of solvent
in the first stage (atmospheric pressure) and the remainder removed under

vacuum,

Residual solvent in the meal is removed by a desolventiser and different
designs are available for general purpose or soya bean meal for concentrate/

isnlate preparation.

Meals and cakes can be dried (or moistened if high pressure presses are used),

cooled, sround or pelletised and then bagged.

4.3.2.3.5 Refining
There are a nunher of steps invelved and their importance depends on the

crude edivle ofl beiag nrocessed.  Chemical refining proceeds as follows:



a) washing/degumming: it is important to reduce the level of phosphatides

in the oil for good results in later stages ot retinlng. Lan be done using

hot water and a variety of inorganic acids, usually phosphoric.

b) neutralisation: treatment of the 0il with aqueous sodium hydroxide to
neutralise free fatty acids and destroy certain colour bodies in the oil.
Nils having low level of phosphatides are usually neutralised and degumred in

a single step. Many procedures are available using strong or weak alkali.

¢) bleaching: usually done bv heating and stirring with bleaching earth.

The selection of bleaching earths and the procedures of bleaching are varied.

d) deodorising; steam sparging under high vacuum and temperature to renrove

volatile materials in the oil.

In physical refining there is much variation in technique Jdepending on the
edible o0il being refined. Generally speaking the major steps are degumming,
followed by either an intermediate bleach or a very intense high temperature/

vacuum steam sparge to remove free fatty acids, volatiles and pigments,

The major by-product in chemical refining is the soap stock which can be
acidulated to produce acid oil. The major by-product from physical refining
is the fatty acid distillate. Both can be used for soap production or as
starting material for fatty acid production and subscjuent oleo—chemical

manufacture.

4.3.2.3.6 Modification

a) winterising: the oil is cooled and held at a low temperature for several
hours (even sometimes days) before it is filtered. In this way waxes in maize
0il and sunflower oll or stearines in cottonseed oil or groundnut oil are
renoved piving the product a clear appearance at cool temperatures (ey for a

salad oil).

h) fractionation: co==only ecnployed with palm oil to give solid and liquid

0ils having different applicitions. There are a nirber of different techniques

in use,

) hvdrogenation: ft can be applied in a number of ways; selectively modifying

the rost uncaturated fatty acids in a liquid oil to yive it irproved oxidative

18




stability and increasing the trams acid content to lower the melting point

of an oil.

d) inter-esterification: changing the position of the fatty acids on the
triglvcerides molecules can alter its phvsical properties. The changes can

be made randomly or in a directed manner.
e) fat splitting: gives glycerol and fatty acids for industrial use.

f) soap: saponification of mixtures of vegetable oils and/or animal fats

produces soaps.

4.3.3 Oilseed processing: capacities and capacity utilisation

4.3.3.1 Crushing

Appendix Tables 4 - 8 in the Appendices present all available evidence on the

capacity and capacity utilisation of global c-ushing and refining. The data

is assembled according to the five regicns or groupings already described in i
Section 4.2. The quantity and quality of the data varies considerably. It |
is best for the Developing Countries, particularly the Asian ones, and worst “
for the Developed Countries and Centrally Planned Economies where practically |
the only useful information is the regularly published actual crush figures

in 0il World. Although capacity figures are available for some Developed

Countries and for the USSR and Poland, data on the number of mills and on

refining appears to be virtually non-existent. 1t also varies both in terms

of its source and its age. Where possible the hase year has been taken as

1981/2 but the frequent use of figures from other periods is noted in the

extensive footnotes.

where sensible the national figures have been added to reach a regional or
proup total. This is only possible for crushing data where there are enough
countries with the necessary information. A sub-total is also shown which
includes returns from only those countries for which both capacity and actual
crush fipures are available. This figure is therefore a more accurate if

less conprehensive rethod of calculating capacity utilisation.

It should be noted that several countries are excluded from the Tables due to

a complete lack of dita.

a. Asla
Appendix Table 4 presents the available data for Asfa. Capacity figures for

W11 the oian countries shown are corplete and wo it is pos<ible to derive a

e e
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regional estinated total of 68.34 million tonnes. The figure must be taken

1s an estirmate because of problems with assumptions behind the data, Lthe
possible unreliability of certain sources, the age of the data and its accuracy,
all described more fully in the footnotes to the tables. Actual crush figures
are available for all countries shown except Afghanistan and 1raq, which are,

in any case, very minor crushing countries, and total crush can be shown asg

30.79 million tonnes or 45.1 per cent of capacity.

The country with the largest crush capacity is Malaysia with 33.2 million
tonnes. This is a composite figure nade up from two sources, one giving oil
palm capacity of 12.9 million tonnes, the other copra canacity as 0.35 million
tonnes, and so will be l1iable to so~e degree of error. Additionally it was
not possible to discover capacity figures for palm kernel and sovabean which

are alsc crushed.

Malaysia's actual crush fipure must be still more suspect. The basic crush
figures frow 0il World do not include oil palm crush. Consequently for
countries which are major producers/crushers of oil palm (like Malaysia), a
capacity figure which includes oil palm capacity will bear no comparison to

_he actual crush figure. In order to rectify this problem an estimate of oil
palm crush has been made based on FAD production figures for palm oil. The
countries for which this procedure has been adopted are shown in Appendix
Table 3, along with their derived oil palm crush. The details of the procedure

are given in General Footnote No 1 to Appendix Tables 4-8.

Malaysia had a derived 0il palm crush in 1981 of 11.3 million tonnes and an
average actual crush of other oilseeds of 968,000 tonnes. This makes it also
the country with the largest recorded crush in Asia, indeed its crush capacity
is nearly twice that of the next largest country, India, while its actual

crush is over 50 per cent greater than India's.

With a capacity of 17.3 nillion tonnes and an actual crush of 8.0 million
tonnes, mostly consisting of groundnuts, rapeseed, and cottonseed, India had

a capacity utilisation of 49 per cent. The other important countries in

Asia, in order of capacity, are Indonesia, crushing oil palm and copra; the
Philippines, crushing largely copra; Turkey, crushing cottonseed and sunflower
(and also olives, although there age no figures here for this crop); and
Pakistan, crushing cottornseed and rapeseed. The highest capacity utilisation
recorded was in Papua hew Goinea (85 per cent for copra only) and lowest in
Thailand 36 rer cent. No country had a capacity utilisation of less than 35

per o cent,

20
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Where information relating to likely increases or decreases in capacity is
available it has been noted in the footnotes to the Table. Quite simply
there is insufficient data available to determine any contineatal trend with
regard to likely changes in capacity levels. Projects to increase crushing
capacity have however been noted in the Philippines, Thailand and Papua New

Guinea.

b. Africa

Appendix Table 5 shows the available data for Africa. 1t is less extensive
than that for the Asian countries as, for only 11 out of 17 of the countries
shown, could a crush capacity figure be found. Somewhat more countries return

an actual crush figure.

The country with the largest recorded capacity was the Ivory Coast with

3 million tonnes which includes that country's large oil palm crush. The
Sudan, the second largest country recorded has a capacity of 1.2 miilion
tonnes which is used for cottonseed, groundnuts and scsame. The third largest
capacity recorded is in Nigeria with 1 million tonnes which is used for
groundnuts and cottonseed. Nigeria's considerable oil palm crushing capacity

is not included.

The country with the largest recorded actual crush was Egypt for which a
capacity figure was not available. Most of Egypt's crushing is of cottonseed
but also includes sovabean, some of it imported. The next largest recorded
crushes were in the Ivory Coast, the Sudan, South Africa (groundnuts and
sunflower seed) and Senegal (groundnuts and a very little sunflower sced).
Total capacity for the African continent is calculated at 7.7 million tonnes
although the major countries of Fgypt, and Ethiopia are omitted from this
total. The capacity utilisation, based on those countries for which both
capacity and actual crush figures are available is 32.1 per cent. The highest
capacity utilisation recorded was in Mcrocco with 70 per cent, the lowest in
Somalia with 11 per cent. Four countries were calculated to have capacity

utilisation fipures of less than 25 per cent.
The only countries for which direct evidence of expansion of capacity was
found were Zaire and The Sudan. Details are given in the footnotes tc

Appendix Table 5.

c. TLatin Arerica

Iata for the Latin A~erica s shown in Appendix Tahle 6. Tt is reasonably
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complete for the countries of South America but non-existent for the countries
of Central America with the exception of Mexico, 1In addition it has not been

possible to find c(rush capacity figures for Chile and Ecuador.

For the ten countries shown in Appeundix Table 6 total capacity has been
calculated at 40.5 million tonnes, 67 per cent of which is accounted for by

crushing in Brazil, 17 per cent by Argentina and 12 per cent by Mexico.

It is recorded that some 80 per cent of Brazilian capacity is for soyabeans
and certainly actual crush in 1982, 14.34 million tonnes, was made up of
soyabeans (91 per cent), cottonseed (8 per cent), and groundnuts (1 per cent).
Information on capacity by oilseed for Argentina is not available. However
edible crush in 1982 consisted of sunflower seed (46 per cent), soyabeans

(64 per cent), cottonseed (6 per cent), and groundnuts, There is also no
available data on the allocation of capacity to oilsced crop in Mexico. The
actual crush, was, in 1982, made up of soyabeans (60 per cent), cottonseed

(19 per cent) and sunflower seed (10 per cent), plus a small quantity of all

the other oilseeds covered here.

Actual crush figures are available for all the countries shown in the table,
Brazil, Argentina and Mexico again showing the highest returns. The capacity
utilisation for those eight countries with both capacity and actual crush
figures shown in 50.6 per cent, the highest capacityv utilisation coming from
Colombia with 56 per cent (although oil palm, a considerable crop in Colombia,
is excluded) and the lowest from Bolivia with 21 per cent. Three countries

were calculated to have capacity utilisations of 35 per cent or less.

The only countries for which evidence of an intention to expand capacity has

been found are Brazil and Peru.

d. Surmmary: Developing Countries

Total crush capacity recorded for the Developing Countries is 116.6 million
tonnes. This figure however excludes several major crushing couatries such
as Fgypt and also is to varying degrees selective in terms of which oilseceds
are included. Some ms jor oilseeds are excluded from some countries nd where

this has occurred it is recorded in the footnotes,

As a consequence the total figure is certainly too low and it is sugpested
that 125 million tonnes =ight serve as a hetter rough estimate of total

Developing Country capacity,
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Total actual crush reco-ded for the Developing Countries in 1982 was 55.9

1

onnes However acain ceveral countries are excluded entirely although
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this time none of them are particularly major ones. Individual oilseeds are
also nissing for some countries but is is unlikelv that actual crush exceeds

60 million tonnes.

Using these two figures capacity utilisation for the Developing Countries can
be estimated at 48 per cent. The main crushing countries in order of their
actual crush in 1982 were Brazil, Malaysia, India, Indonesia, Argentina,

Mexico and the Philippines.

e. Ceatrallv Planned Econonies (CPEs)

Data for the CP%s is shown in Appendix Table 7. As has been stated already
the only CPEs for which capacity figures have been found are the USSR and
Polanc. The former had a capacity of 11.4 million tonnes and an 83 per cent
capacity utilisation in 1981/2., the latter a capa=ity of 900,000 tonnes

utilised at 62 per cent.

Actual crush figures, which are available for all the countries shown in
Appendix Table 7 indicate that total crush was 27.6 million tonnes.

51 per cent of this total was accounted for by crushing in China which, as was
discussed in Section 4.2, has apparently achieved a remarkable expansion in
crush in the last 10 years. Chinese crush in 1982 was accounted for by
soyabeans (25 per cent), cottonseed (27 per cent), rapeseed (3 per cent),

groundnuts (9 per cent) and sunflower seed (7 per cent).

The USSR with 9.4 million tonnes is the next biggest crushing CPE with 347 of
total crush. In 1982 this was made up of cottonseed (44 per cent), sunflower

sced (36 per cent) and soyabeans (19 per cent).

The seven countries of Fastern FEurope shown in the table account for the
remaining 15 per cent CPE crush, the largest being Pemania with 1.3 million

tonnes .

e to the lack of data on availabhle capacity is is not pnssible to estimate

a capacity ntilisation figure for the country group. 1t should be noted
however than in Hungary, capacity is recorded as being inadequate to meet
domestic demand and is consequently to be expanded. In Bulparia, Pomania and
Yuposlavia, eapicity Is also scheduled to expand (for details see the fonotnotes

to Appendix Table 7). USDA sources bave stated that capacity in Poland is



also iradequate, despite the under—utilisation indicated in the tabhle.

f. ngeloped Countries

Appendix Table 8 shows capacity and actual crush figures for the Developed
Countries. Capacity fipures are shown for 1¢ out of 18 of the countries in
the table although as actual crush exceeds capacity iIn some cases, some of

the data rust be revarded as suspect. Actual crush figures are complete.

The USA is of course the major crushing country both in the Developed
Countries and the world. TIts actual crush accounted for 55 per cent of
Developed Country crush in 1981/2. This was made up of soyabeans (83 per
cent), cottounseed (13 per cent) and sunflower seed (1 per cent). Capacity
shown is however only for soyabeans and for oilseeds crushed at sovabean

plants; total crush capacity may therefore be somewhat larger.

The next higgest country in terms of crushing in 1981/2 was the Federal
Republic of Germany with 5.1 —illion tonnes. This comprised sovabean (74 per
cent), sunflower seed (10 per cent) and rapeseed (13 per cent). Japan's
crush in 1982 was fractionally less than Germanvy's although crushing capacity
is reported to be greater. .Japanese capacity utilisation in 1981/2 was in

fact reported to be only 64%. The main seeds crushed in Japazn in 1981 were

soyabeans (70%) and rapeseed (23 per cent).

The next largest Developed Countryv crushers were Spain, crushing soyabeans
and sunflower seed; the Netherlands, sovabeans, sunflower seed and rapeseed;

and Canada, soyabeans and rapeseed.

Although crushing capacity figures are scarce and sceveral of those that exist
are suspect, a total for the zroup has bheen estimated. This shows developed
country capacity as 63.5 million tonnes. Average capacity utilisation for

a1l those countries shown with retu.sns in the Table is 85.5 per cent., There
are obvionsly problems with these calculations but they are shown and in the

helief that they indicate the approximite available capacity.

g. World Summary
The total glohal crach recorded is 192,46 nillion tonnes, 'nfortunately due
to the lack of capacity information, particularly for the Developed Contries

and Centrally Planned Fennomies, {t i« nnt possible to ostimate a plabal

canaclty figure and therefore a capacity utiliaation firure.,
b 5 T b i
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It is howewver clear from the scurces and from the evidence collected that
capacity utilisation in the Developing Countries is a great deal less than

in the rest of the worid. For the three developing "repioes” shown, capacit

‘e

utilisation rates are estirmated as follows:

Asia 45.4 per cent
Africa 32.1 per cent

lLatin America 50.6 per cent

The lowest recorded capacity utilisation rate for the Developed Countries is,
bv contrast, 55 per cent for Portugal. For the USSR and Poland the figure 1is
83 per cent and 62 per cent respectively. Tt is unfortunate that capacity
utilisation fivures are not more widely available for the non-developing world
but it is generally believed by the trade that average capacity utilisation

is between 65 — 85 per cent for these countries.

The countries with the biggest crushes were as follows:

Country Percentage of global crush
USA 17.6
Brazil 7.4
China 7.3
‘ Malaysia 6.4
USSR 4.9
‘ India 4.2
Germany 2.7
Japan 2.7
’ Tndonesia 2.1
Argentina 1.6

' The Philippines

There is no hasis on which to make tin

the data collected in Appendix Tables 4

series comparisons, particularly as

to 8 is nnt all from the same year,

and is, in some cases, a composite of information from different sources. As

has been said already,

it is haped reasonihly acenrate, estinmate,

tahles rust be treated as a rough, but

The only reliahle time series

data available is that shown in Arpoadix Table 1 and already discussed in

Section 4.2.2. This comrents on the decline in crushing in Africa, the

relatively poor performance of ©ost Asian conntries (althourt this perfornmance

worild he radically i-proved had oil palm erush figures been included) and the

e e - -



high growth rates in Latin Armerica. There 1is unfortunately no additional data

available with which to supplement or further comrent on thesc already
identified trends.
4.3.3.2 Refining
e
Appendix Tables &4 - 8 also include the available information on refining.

This is considerably thinner than the data for crushing and has been assembled
from a selection of sources, including TPRI in-house information and unpublished
reports. The availabilityv of the data varies from the Asian countries where
there are returns of some kind for more than half the countries and the

African countries where there is also a reasonable amount of information; by
contrast, for the Centrallv Planned Fconomies there is no information at all
and in the Developed Countries the onlv returns are for the UK and Australia.
For no region is the data sufficient to asscmble a regional or group total or

to make comparisons across zroups or regions.

a. Asia

Refining capacity data is available for 10 out of 16 of the countries shown
in Appendix Table 4 although for three of them the information is that they

have no refining.

A figure for refining capacity is available for the four biggest crushing
countries with the important exception of Tndia, although the accuracy of
these estimates, civen their different sources must be open o doubt. An

actual refining figure is also missing for Indonesia.

From the information assembled, Malavsia, the largest crushing country in
Asia, is easily the larpest refining country. There is reportealy a refining
capacity of 4.7 million tonnes in Yalavsia and, in 1981/82, 3.4 million
tonnes of 0il were actually refined. Given that the Malavsian crush is some
53 per cent greater than the crush in Tndia it is likely that refining in

Malavsia is on a greater seale than in Tndia.

The only other significant fijures for refining capacity are for the Philippines
and for Tadoresia, these countries roasessing a refiniog capacity of hhh, 000

t i

tornes and 549,000 tornes roapectivelys Tte Philippines fipure is for coconut
0il only, would be sorewhat Taroer were other ails to he includeds  Fvidence
of intention to expand refining capacity was diceovered for Pakistan and

ralaveina,



Capacity utilisation rates, range from 92 per cent for Bangladesh through
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b. Africa

The African data is even less complete than that for the Asian countries.
Refining capacities are only available for 5 out of 17 of the countries shown
and in Appendix Table 5 an actual refining figure for an even smaller number.
Furthermore, the figure ‘or Kenya (1.4 million tonnes) is impossibly high and
probably the result of a confusion between hourly and daiiy capacities. Other
than Kenya the biggest refining countries recorded are Morocco and Egvpt with
150,000 tonnes and 115,000 tonnes respectively. Their capacity utilisation

rates are /5 per cent and 58 per cent.

Fvidence of new refining capacity, either under construction or under

consideration, was found only for Egypt.

c. Latin America

0f the three Developing Country regions, Latin America has vielded the least
information on refining (see Appendix Table 6). There is information confirming
the existence of refining capacity in five countries but for only two of themn,
Peru and Bolivia, is there an actual figure (and that for Peru includes

refining of fish o0il). The quantity of this information is clearly inadequate

to make any regional comparisons or generalisations.

d. Centrallv Planned Econonies

Information on refining in the Centrally Planned Economies is completely non-
existent, No mention of any aspect of it was discovered during these

researches,

e. Developed Countries

Information on refining in the Developed Countries is no more easily available
than in the CPEs. A figure for actual refining in Australia is given in the
table and a production table for refining in the UK is reproduced in the
footnotes. However, fquite clearly the Information is sc¢ sparse that no

general conment can be made.
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4.4 TFactors affectine processing capacity and capacity utilisation

4.4.1 Introduction

[he level of capacity and its utilisation are affected by a wide range of
technical and economic factors and this section identifies these with special
reference to the Developing Countries. FEcononic factors are considered first
in a consideration of the macroeconomic environment within which oilseed

crushing is undertaken.

The shortage of data and the linited resources available to the study preclude

a full country-by-country analysis. However an attempt has been made to

identify some of the major econonic issues for the more important oilseed-processing
Developing Countries. The range of microeconomic circumstances affecting

individual plant operation are so diverse that it is not possible to extend

the discussion to this level, but it is felt that consideration of macroeconomic
conditions provide a useful explanation for many features of the crushing

industry in Developing Countries. The lack of data relating to processing

stages beyond crushing has already been referred to; clearly analysis of

these stages is not possible.

The discussion of technical factors is much more closely tied to specific
areas of plant operation te. a ~icro-level consideration of the crushing
process. Whilst it 1is very difficult to generalise from individual plant
experience, an attempt 1s made to indicate the constraints on production
levels and utilisation rates which arise from the specificly technical aspects

of crushing in many Developing Countries.

The operating efficiency of crushing plants depends not only on the level of
capacity utilisation but also on the efficlency of operations at any given level

of utilisation. The latter represents a key area of importance both in terms of

the efficient use of scarce resources and the relative international conmpetitiveness
of oilseed crushing industries established in Developing Countries. The

mrasure of such efficiency of utilisation is the extent to which the minimum

rated capacity of ofl extraction is achieved. The latter is of k2y iuportance

cince oil is always the higher priced of the joint derivatives of crushing.

Price differentials hetween olls and oilcakes in conjunction with oil to

nilcake production ratios also —ean that vegetable oil has the higher value

per unit of seed crushed for all ollseeds except soya heans.

P .




allde A sl Gmeee

4.,4.2 Economic factors affecting processing capacity and its utilisation

4,4.2.1 Introduction

The wide range of economic factors affecting crushing capacity utilisation
stem from the complexities of the oilseed economv itself. Whilst rmany issues
are common to all crushing countries, some are of more specific relevance to
Developing Countries; 1t is these that this Section is concerned with, These
issues, and their inter-relationships are most easily identified through an
analysis of the supply and demand "balance sheet" which exists in any given
national ollseed economv. A simplified diagramatic presentation of these

inter-relationships, up to the crushing stage, is shown in Figure 1.

4.4.2,2 The International Oilseed Economy: Trade Flows between Country Groups

A more detailed discussion of issues affecting Developing Countries is given

in Section 4.4.2.4 below. This section briefly considers some of the ‘

implications stemming from the international trade in vegetable oil and i

oilseeds between major country groupings, ie Developing Countries, Centrally ”
|

Planned Economies and Developed Countries,

Trade flows between country groups are indicated in Table 4. This is derived
from Appendix Tables 11 and 12 which are a more detailed presentation of the
information by country and by region. From Table 4 it can be seen that
Developed and Developing Countries are the ma jor participants in international
trade with Centrally Planned Economies playing a secondary role. With regard
to Developing Countries the bulk of trade for both net exporters and importers
is in 01l rather than in oilseed. 1In the past a substantial proportion of
Developing Country net exporters' trade was in the form of oilseeds, often

directed towards countries in the Developed group.

Nver the past decade, partly as a result of specific policies implemented by
Governnents, oilseed exports are now relatively insignificant. So whilst a

ma jority of Developing Countries still export oilseeds, with a few exccptions,
the volumes Involved are very small. Argentina and Brazil still export

quite large volumes and these two countries alone account for 60 per cent of
the total shown in Table 4., For the majority of cxporting Developing
Countries therefore, participation 1n trade does not significantly reduce
domestic cruching capacity requirements. 1In passing it may also be noted

that the role of oflseed suppliers to Developed Countries, formerly filled by

29
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those in the developing group, has been largely taken over by the United

States and (anada, the latter iwo couniries accounting §

ar 89 nor con
or 82 per cent of

global net exports, as shown in Table 4.

Table 4

The International Trade in vepgetable o0il and oilseeds by Country proups 1981

Country Groups Surplus/Deficit Number of Countries

'000 tonnes

Totall Oilseed7 Total!l Oilseed2

Developing Countries
Net Exporters 6,721 1,040 19 28
Net Importers 4,650 504 36 19 !

Centrally Planned Economies

]

Net Exporters 200 37 3
Net Importers 1,279 626 6 7

Developed Countries

Net Exporters 6,169 5,230 4 3
Net Importers 5,670 4,832 10 11
Notes: 1. Total of vegetable oil and oilseed (expressed in oil

equi valents) net exports and nunber of countries contributing

to each total

2. 0Oilseed (expressed in oil equivalents) net exports and

imports and number of countries contributing to each total.
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Figure 1

Major Elements of the Supply/Demand 'Balance Sheet' as they affect Oilseed

Crushing
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Production
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Developing Countries which are net importers overall (ie in terms of oils and
1lcpede) also derive the bulk of their needs from oil rather than oilseeds.
For these countries the choice of oil imports clearly has a constraining
effect on domestic crushing. The effect on Developing Countries as a whole
‘s much less marked since a substantial proport ion of importing countries

needs are met by oil exported from exporting countries within the group.

The decision to inport oil rests in part on the relative efficiency of domestic
crushing industries and it is apparent that competitively priced oil is
increasingly becoming available from a few large scale Developing Country

exporters in particular, as well as from some Neveloped Countries.

4.6.2.3 Supply side factors

The supply of oilseeds for crushing is primarily affected by three factors:

the level and composition of domestic oilseed production; demand for oilseeds .
other than for crushing; and the possibility of securing oilseeds from international
trade. These are examined below and, in addition, the particular issues relating

to seed supply at different levels of scale are looked at in more detail.

4.4.2.3.1 Domestic oilseed production

Domestic oilseed production can be analysed usefully in terms of both its
level and its composition although the two cannot be entirely separated. The
production function of oilseeds, sometimes referred to as the technological
conditions of production, is dependen® on a number of factors: most obviously
the price of the oilseed in question and the prices of other oilseeds and
other agricultural products, ie. the relative profitability of production of
differing oilseeds and other crops; the structure of the agricultural

sector ie. its orpanisation and efficiency; Government objectives and
policlies towards the oilseeds sector and the agricultural economy in general;
and the extent to which the specified production is in terms of the crop, or

nilseed, 1tself or as a by-product, eg. cottonseed.
Determining the avaflability of a particular oilseed for crushing is further

coaplicated by its seasonal production although the provision of storage can

reduce problems in this area.
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The problems of seed supply can be very different, depending on the level of
operation to be serviced. For the purpose of classification it is helpful to
sub-divide seed supply into the requirements for village, small, medium and

large scale sectars.

a) Village industry. Unselected seed indigenous to the area is grown as a
subsistence crop, the producer using seed as a source of his own edible oil
by extraction according to techniques noted in 4.3.2.1. At this subsistence
level, supply and demand relate to the family group and the major external
influences which might drastically reduce seed supply are agricultural and

climatic (crop failures). Production and utilisation of seed are both local.

b) Modern village processing (see section 4.3.2.2) can be as above but the seed is
f more efficiently milled using expellers. This is also the simplest

level at which cash crop seed appears. As a cash crop the smallholder is

primarily interested in the return to labour so expects a seed price incentive.

The mill receives ungraded seed in small lots.

1f the seed is an annual crop the mill either purchases seed for the year
over several months or, provided seed sellers are willing, as required during
l the year. The number of mills competing for sced may influence this practise.

Production and utilisation of seed are usually local.

¢) Small industry: as (b) above but as the scale of operation progresses upwards

! towards the 20,000 tonne/year level problems resemble more closely those of
(d) below. Production and utilisation of seed are usually local.

d) Medium to large scale: many developing countries have oil mills capable
of processing over 100 tonnes of oilseed per day. The supply of locally
1 grown seed at this l1evel or over can be fraught with problems. It is
desirable that the mill be located centrally in an area growing seed intensely,

utilising as few suppliers as possible.

Many variations exist. Mills buy seed, ungraded, from local farmers and
smallholders locally. Alternatively, if seed is supplied from a large

diffuse area 1t may be concentrated at a local Agricultural Marketing Board
out-station and then transported and pooled at a larger or main depot for
onward transmission to the oil mill. Such an operation needs a well-developed

and defined Infrastructure and distribution nciwork to succeed.,
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4.4.2.3.2 Uses of oilseed other than for crushing

The availability of seed for crushinz also depends on the degree of other
competing requirements: these include the direct use of oilseed for food, the
direct use of oilseed for animal feed, the use of oilseeds as seed for further
production, and simple wastage. Food use is generally the most important
competing area although its significance varies considerably by country and

by oilseed. Obviously the demand for oilseeds for direct consumption hinges
upon several factors - the population level, population growth, income levels,

the distribution of income, the price of the oilseed, tastes, etc. etc.,

4,4.2.3.3 TInternational trade

International trade in oilseeds and the derivatives of crushing - oil and
oilcake - influences both the supply and the demand side of the equation,
For countries with a shortage of oil, importing oilseeds for crushing is an
option as is importing oil or oilcake or even substitutes for these.

The degree of participation of a given country in international trade is of

course dependent on the factors operating in the market.

» The trade options available generally highlight a range of issues confronting

the importing countries.

(1) The relative pricing of one oilseed as against another and the opportunity

cost of domestic production as against buying from abroad.
(11) The availability of foreign exchange.
(1i1) Government policies towards production, trade, pricing etc.
Conversely for countries with surplus oilseed production the possibility of
exporting seeds or derivatives arises. This can be to crushers overseas or
for non-crushing utilisation.
4.4.2.4 Demand side factors
Analysing the domestic demand for oilseeds is more complex than 1f it would be
were the product a single derivative. These complexities arise from the

fact that ollsreds have differing ofleave/oil ratios and different qualities

and purposes and hence variable values,




4,4.2.4.1 vaetable oil

To analyse tne domestic demand for vegetable oils is relatively straightforward.
In the Developing Countries demand 1s especially likely to be strong for

several reasons: the historically low per capita consumption and hence
potential for growth, the prevalent high rate of population expansion, the

low income elasticities of demand for oil and the constrained alternatives to

0il consumption, particularly the shortage of animal fats.

4.4.2.4.2 Vegetable oilcake

Demand for vegetable oilcake is derived at several stages removed from human
consumption needs, that is the vast ma jority of oilcake demand is derived

from livestock feed demand. This in turn hinges on the scale of the livestock
industry, the quality of husbandry ard management, the nature of the feed

regimes and the availability of alternative feeds, especially protein feeds. ‘
The scale and composition of the livestock industry in a given country in turn |
hinges upon both domestic and international market factors (ie. incomes, l
elasticities, alternatives etc.). Livestock composition changes over time in '
response both to production capacities and consumer demand and generally

involves increasing emphasis on monogastrics eg. pigs and poultry, where

opportunities for intensive feeding are greater.

In general vegetable oil demand is the most crucial factor on the demand side
of the oilseed economy/processing industry of a developing country although
for some surplus oilseed producing countries, the international oilcake market
may be of greater importance. The following sections examine the influence

of some of the factors discussed above in relation both to the regional

groups of countries already identified (especially Developing Countries) and
to some major individual Developing Countries. The discussion is presented
under several sub-headings: oilseed production, the human consumpt ion
requirements of oflseed and their noncrushing derivatives, the international
trade in oilseeds, oils and oilcakes, and donmestic vegetatle oil and oilcake

demand. Particular attention is paid to the overall supply/demand balance in

terms of vepetahle oil deficit and surplus countries.




4.4,2.5 Regional Analysis
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(i) Production of oilseeds

0ilseed production in most Asian Developing Countries is insufficient to meet
domestic vegetable oil demand and the scale of crushing therefore partly
depends upon the capacity to import oilseeds and the choice between oilseed

imports and vegetable oil imports (see section (iii) below).

In many cases limited success in the agricultural sector in achieving increased
oilseed production and variable yields year on vear, also limit crushing

capacity utilisation.

In contrast, a small number of countries have considerable (export) surplus
oilseed production over domestic needs, but even in these countries, capacity
utilisation is relatively low. Part of the explanation for this is that

the surplus oilseed production of these countries is largely confined to

the perennial tree crops with oil palm often predominating (the other major
crop being coconuts). 01l palm has to be processed within hours of harvesting
to avoid rapid deterioration of oil quality (ie. rising f.f.a. content). 0il
extraction capacity has therefore to be geared to meet seasonal peak levels

of production and since such equipment is unsuited to processing other oilsceds,
capacity utilisation levels fall below those technically possible. This
problem is exacerbated where oil palm production is expanding rapidly with

the need to build oil expansion capacity in advance of production. Countries
particularly affected by these issues include *alaysia, Indonesia and Papua

New Guinea.

Because of the Importance of cottonseced in their total oilseed crush
uncertainty as fo crushing capacity requirements and utilisation levels

is a feature of scveral major Asian countries including Pakistan and Tndia.
As a by-product, output of cottonseced is largely determined by rarket forces
exopenous to the oilseed economy. Palm kernels may also be regarded as a

by-product of oil palm production and cultivation practices, although they

are linked to the oll seed economy via the latter.,

EXTare b e s —




({1) Human consumption requirements: oilseeds and non-crushing derivatives

Human consumption of oilseeds or nor-crushing derivatives is more important
in many Asian countries than in Developing Countries elsewhere. Such
utilisation acts as a significant, if variable constraint on the availability
of oilseed for crushing, particularly in the case of groundnuts, coconuts,

soyabeans and sesame seed.

Groundnut utilisation, other than for crushing is wide spread throughout most
Asian countries with particularly large volumes consumed in Indonesia.
Alternative utilisation also takes the form of exports of high grade nuts for
direct consumption elsewhere eg. in the case of Hand Picked Selected grade

exports from India.

Coconut cultivation and associated non-crushed utilisation is more geographically
restricted and per capita consumption levels vary considerably. In almost

all cases, however, non-crushing uses take precedence over copra production

for crushing 4s a result of differentials in relative pricing and returns to

producers. Competition for coconut supplies also arises from more "modern"

cormercial products, most notably dessicated coconut, largely produced for
export. Countries nost af fected by such competing demands include Sri Lanka,
Indonesia, Thailand and (Southern) India. In the Philippines, however, scale
of production and the relatively restricted demand for coconut as a

"rraditional” food source mean that such contraints are of little importance.

Soyabean utilisation for non-crushing purposes is largely confined to Fast
Asia (and Chinese Overseas Communities elsewere). Substantial volumes are
consumed in the form of "traditionally" processed food products, Korea and

Taiwan being among the countries most affected.

In general the most important form of non-crushing utilisation is the
"traditionally" preferred and processed food products such as tcfu.

Such needs generally receive priority and hence availabilities for crushing
are constrained and liable to more substantial degrees of fluctuation in the
context of variable oilseed production levels. Consequently both the level
of crushing capacity and the degree of capacity utilisation may be adversely

affected.

(111) International Trade in oilsceds, oils and nilcakes

Triade and trade related issues are of variahle importance anonpst Asfan
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Developing Countries and may be evaluated in the context of a broad distinction
drawn between countries whose oilseed production is in surplus or ian deficit

. L. o n
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¢ wepetable oil demand.  (See Appendix Table 12).

The majority of "mainland” Asian countries are in the deficit grouping le.
net importers in vegetable oil equivalents. Major countries of the Indian
sub-continent, India, Pakistan and Bangladesh, are notable importers as a
result of strong domestic demand pressures and constrained donmestic oilseed
availability (ie. both production constraints and demand for oilseeds for
purposes other than crushing). 1n contrast South East Asian countries
include some large scale net exporters; Malaysia, Philippines, Indonesia and
Papua New Guinea. The exports of these countries are very largely made up

from oil palm and coconut production.

Many net importing countries meet their requirements via 0il rather than
oilseed imports. 0il imports are favoured in part as a result of the

{nternational availability of oils and competitive pricing but they also
arise from the nature and significance of trade within the Asian region.

A significant proportion of the needs of deficit countries are met br oil

palm which can only be traded in the form of oil. Regional availability and
pricing make the latter oil highly attractive particularly in the context of
the foreign exchange difficulties faced by a number of deficit countries.
The result is however, a reduction in the crushing requirements in these

countries.

Many countries in the Middle East region of the Continent are also net
importers, partly bhecause potential domestic oilseed production is quite
constrained. 0il rather than oilseed imports are again often of greatest
importance with palm 0il again taking a significant role. Tn some cases the
strength of livestock feed requirements acts as an offsetting factor as noted

below.

Aside from palm oil exporters, the hulk of exports comprise palm kernels and
coconut derivatives. Within Asia and especially South East Asia a conscious
decision by Governaments has resulted in policies designed to promote do-estic

crushing of such otlsceds prior to export. Wwhich results in an often very

rapld expansion in crushing capacity.
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(iv) Donestic vegetable 0il and oilcake demand

The ijoint production of oil and oilcake from crushing complicates the effect
of derand side market forces both because of the widely differing market
circumstances facing the two derivatives and because of the variable value of

differing oilseeds in terms of oil and oilcake content and quality.

As elsewhere demand for vegetable oils is penerally of much greater significance
in Asian Developing Countries than is the case for derand for oilcake.

Factors contributing to the strength of vecetable oil demand have already been
briefly noted (4.4.2.3.1). The strength of such demand has often been reinforced
by povernment price policies in the vegetable oil sector. The imbalance

hetween domestic oil demand in comparison to that for oilcake tends to favour

0il rather than oilseed imports by oil deficit countries. However vegetable

0il deficit countries with relatively high per capita incomes, eg. in East

Asia and especially in the Middle East, also pive rise to ruch higher effective
demand levels for meat and dairy products and a consequent exp:nsion in

livestock feed utilisation including oilcakes. In such cases nilseed imports

(rather than oil imports alone) may be more attractive and hence contribute

to domestic crushing industries. FExamples nf the latter case include Saudi

Arabia and Korea.

Nilseed imports in a few Instances may also arise even in countries with a
substantial net surplus of vegetable oil production. Such imparts stem from
the requirements of the domestic feed industry and are evident in both Malaysia
and the Philippines. 1In the case of Malaysia domestic production is inadequate
to meet feed requirements because of the overwhelming dominance of oil palm

whilst Philippino imports stem from the rather limited feed value of copra

cake.
(v) Conclusions

The combined effects of domestic oilseed production and non-crushing utilisation
are easily the mnst important influence on the level of crushing capacity and
atilisation in Asian Developing Countries. Vegetable oil deficit countries
crush virtaally all of the available nilareds as indeed do the surplus

cenntries. In the latter case this is partly due to necessity as oil palm

has heen wrown as a result of polfcies for other oilserds.
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Trade issues may also be of secondary ijmportance. In deficit countries the

tendency to import oil rather than oilseeds tends to iphibit domestic crushing

v of more wealthy countries import part of their needs in

a 1thoug'n a minorit

]

the form of oilseceds as a result of livestock feed sector demand. The latter

feature also arises in some 0il surplus countries.

Unique features of the 0oil palm, ie the necessity to extract oil at the point

of production and the absence of oilcake as a joint product, have a broad
ranging impact on Asian Developing Countries. Whilst the capacity of oil
extraction industries in palm growing countries are automatically linked to

the level of oil palm production, other countries crushing industries are
adversely affected to the extent that imports of palm oil arise. The absence

of joint production of oilcake also helps to explain certain apparent anomolies,
most notably the import of oilseeds by Malavsia which has a high surplus

of domestic vepetable oil production over consumption needs.

The factors discussed above help to explain both the level and rate of
utilisation of crushing capacity in Asian countries, although it is not
possible to provide any degree of precision in the analyses. 1In the majority
of cases the factors identified tend to inhibit the level of capacity
requirements for crushing and also contribute to relatively low levels of
capacity utilisation (eg. in comparison to Developed Countries). A further
issue not covered earlier, is the degree to which "traditional" as opposed to
conventional oilseed crushing arises. In many Asian countries, particularly
those in the Indian sub-continent and Tndonesia, traditional extraction
accounts for a substantial proportion of total oilseed crushing. Whilst the
relative importance of traditional processing may be declining to varying
deprees it is likely to influence both the distribution and scale of future

commerclal production.
4,6.,2,5.2 Africa

(1) Efgigggion¥anoi]seods
Africar countries have achieved varying degrees of saoccess in meeting domestic
vevetaihle oil demand frem dorestic nilaeed produstion.  On halance, uore

countries are in deficit than curplns (see Appendiz Table 12) although man
i Pl :

countries exhibit either small net deficits or surpluses, In absolute terms
the influence of dorestic productinn in peneral over oilseed crushing capacities

{¢ therefore less marwed than in the cace of canv Asian conntries, However,




-

even €mall surpluses and deficits may have significance given the restricted

ccale of the oilseed economv in manv African countries.

0il palm cultivation in Africa has a similar influence on capacity levels and
utilisation as it does in the Asian countries although such cultivation is
confined primarily to West Africa and to some equatorial states. The oil
paln sector in most countries is also considerably less dynamic than in the
Asian producing countries and surplus capacity arises in a number of cases as

a result of falling oil palm production.

Cottonseed is important for two large scale crushing countries in particular -
the Sudan and Egypt - and this introduces a degree of uncertainty into crushing
requirements, cottonseed being essentially a by-product of cotton production.
Palm kernels are significant in West and equatorial Africa but the link with

the palm oil sector is complicated to a degree by kernel collection from

"wild" palms. Such collection may vary considerably in response to international
market pricing and tends to mitigate against the establishment and/or full

utilisation of kernel crushing capacity.

(ii) Human consumption requirements: oilseeds and non—crushing derivatives

Human consumption of oilseeds is of some significance in a number of African
countries. Groundnut edible utilisation is widespread and is particularly
large (in absolute terms) in Nigeria. To varying degrees groundnuts are also
exported for direct consumption elsewhere but the level of such trade is
usually quite small., Direct consunption of sesame seed is also significant

primarily in North-East Africa.
As in the Asian countries the combined effect of direct oilseed consumption
requirements and variable production levels is to restrict availabilities for

crushing and to introduce considerable instability in supplies.

(i11) TInternational trade in oilseeds, oils and oilcakes

The relatively small size of vegetable oil surpluses and deficits for most
African countries has alrecady been mentioned. Obviously trade related issues
are relatively less important influences on crushing 1in Africa in this

cituation than they are in Asia and Latin America.

Neficit countries are 1n a majority most notably in North Africa (where

limitations to production other than olives, and strength of demand stemming

e .




-
PP

from relatively higher income levels arise). 1In the majority of cases,
deficit countries import oils rather than oilseeds and hence inhibit donestic
crushing. However, North African countries do import fairly significant
volumes of seed, partlv because of develeopments in their livestock feed

sectors (see below).

Only two relatively large oil exporting countries exist: the Sudan and the
Ivorv Coast. Most exporting counfries export oil rather than oilseeds, the
major exception being the Sudan where the export of sesame seed for direct

consumption is significant.

(iv) Domestic vegetable o0il and oilcake demand

Factors affecting domestic vegetahle oil demand largely correspond with those

affecting developing countries elsewhere. For some, mainly North African,
countries however, the development of livestock production with its assoclated
‘ feed requirements, produces a greater degree of balance in demand between

crushing Jderivatives.

(v) Conclusions

Crushing levels in African countries are closely linked to domestic production
levels with relatively restricted participation in international oilseed trade.
Variable production of oilseeds in conjunction with the non-crushing requirements
for oilseeds for human consumption introduce quite substantial fluctuations

in availabilities for the crushing industry. In a number of countries the
"iraditional" extraction of oil is important, especially in West African
countries. However some of such production utilises more or less "wild" crops,

(eg of 0il palm) and does not directly impinge upon commercial availabilities.

4.4.2,95.3 latin Armerica

(1) Production of oilseeds

Although oil palm and coconut cultivation are of some significance in the
central and northern part of South America, production of oilseeds overall is
dominated by annual crops. 0f the annual nilseeds, soyabeans usually

predaninate, with cnttonseed and sunflower of secondary importance.

Mnst countries in the region are deficit countries in terms of meeting domestic

vegetable ofl requirenments. However, a small number of countries in the

couth of the cont inent most notably Brazil and Argentina, produce very large
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surpluses. The influence of cottonseed as a bv-product is significant in a

number of countries, particularly Mexico and Argentina.

(ii1) Human consumption requirements: oilseeds and non—crushing derivatives

Compared to other regions direct consumption of oilseeds or non-crushing
derivatives is relatively unimportant in many latin American countries.
Groundnut and copra availability are the most affected by such forms of
utilisation although coconut production is restricted geographically and

generally plays only a minor role in the oflseed economies of the region.
The relatively small role of such "direct" consumption requirements reduces
the instability introduced into oilseed availability for crushing that is

apparent for many developing countries outside the region.

(iii) International trade in oilseeds, oils and oilcake

The pattern of surplus and deficit cil producing countries is indicatecd ir
Appendix Table 12. Except for Argentina, Brazil and Paraguay virtually all
countries are net importers. Venezuela and Mexico both imported more than
230,000 tonnes in 1981/2 but most countries' imports are on a relatively

modest scale. Most of these deficit countries import vegetable o0il rather
than ollseed, the exception being Mexico with very substantial soyabean and

sunflower seed imports.

The pattern of importing oii may arise in part from the dominant position of
sovabeans and oil in regional production and trade since a number of smaller
deficit countries do not have the capacity for crushing soyabeans. Where the
requirements of the domestic market are small the scale of such plant may be
too low to operate economically in the context of comparatively priced oil

available on the international market,

Amongst the few surplus countries, soya exports predominate with sunflower
being of se~ondary importance. Brazilian exports are largely in the form of
nil and cake although those of Argentina and Paraguay include significant

vnlumes of seed.

fovernnent support policies for crushing favour continued expansion in capacity

in association with plans to expand oilseed production.

P



(iv) Dormestic vegetable oil and oilcake denmand
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1 {1 appears to b

Demamd for vegetable ctronger than that for oilcake in most

(4]

of the countries under review in Latin America. This demand is strengthened
by relatively high population growth rates and per capita incomes. Vhilst
meat production and hence 1l!vestock feed demand has also expanded for similar
reasons, oilcake demand is not a particularly strong feature in many countries.
This is because of the predominance of ruminants in‘many livestock populations

and the ready availability of pasture.

International feed demand is however highly significant for the few large scale
surplus/exporting countries with their high proportion of soya in oilseed
production and crushing. Levels of capacity utilisation in these countries are

therefore linked, to a degree, to developments in the international soya economy.

(v) Conclusions
In general crushing levels in Latin American countries are quite closely linked

to domestic oilseed production. However, partial exceptions exist for two

major countries, Mexico and Argentina. 1In the case of Mexico, an oil deficit

country, substantial volumes of seed, notably soya, are imported. In Argentina

crushing levels have tended to lag behind expansion in oilseed production.

The scale of individual crushing plants appears to be correlated, to a depree,
with the overali scale of production in the country concerned, ie with large
scale plant in major producing/crushing countries. The type of plant is also

influenced by the composition of oilseed production, with extensive solvent

extraction capacity geared to soya processing.

"Traditional™ oil extraction is of little significance for most countries in

the region with crushing largely confined to the commercial sector.




4.4.3 Technical factors affecting processing capacity and operating efficiency

4.4.3.1 Introduction

Evaluation of technical factors entails an examination of each stage in the
processing operations at plant level. Given the range of equipment available,
almost any desired capacity level can be met both at national and at plant
level. However, the choice of technology adopted may be influenced by both

the level of oflseed production and its composition.

Technical factors are of greatest significance in relation to operating

ef ficiency, defined to include both the level of capacity utilization

achieved and the efficiency of 0il extraction or refining for a given throughput
of oilseeds. Capacity utilization may be affected by a wide range of factors,
but certain of these eg. storage and spare parts, are found, on the hasis of
field experience in Developing Countries, to be of particular importance.
Efficiency of oifl extraction and the quality of derived oil are similarly
affected by a range of factors of which spare parts and management are found to

be of special significance.
A selection of important technical factors are discussed below and, where
possible, an attempt {s made to provide indicators of their relative importance,

notably in reiation to operating efficiency.

4.4.3.2 Oilseed reception, storage and pre-treatment

The layout of the mill must be such that there are no problems with reception
and storage of seed. The reception area must be sufficiently large to cater
for regular deliveries of seed without forming a bottleneck. For oil palm
and coconut which are perennial crops raw material comes in throughout the
year; with oil palm this is dally. For the annuals which include soya,
safflower, sunflower, secsame, cottonseed, rape, mustard and groundnuts there
might be intense seasonal activity requiring storage capacity to be planned

for a year.

safe seed storage should be capable of minimising seed quality deterioration
and depends on many factors. The plant might have to include a provision for

drying seed before it can be stored safely. Seed must also be protected from a

variety of pests and kept covered to prevent damage by rain. Se¢ed can be

s .
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received and srored in bags or bulked in storage silos. Generally it is
better to have seed stored in a number of ¢mall silos rather than in a few

biy ones.

1f the seed is stored incorrectly there can be significant losses due to

attack by rodents or damage by fungi and this may result in the consignment

being condemned. 1f less severe it may make the seed difficult to process

or may result in a high acid and/or oxidised oil which is difficult or impossible

to refine and market.

Overall storage capacity may influence the Jevel of crushing capacity especially
for annual oilseeds with short seasonal harvest periods and hence greater
storage requirements. Poor oilseed storage facilities may also reduce capacity
utilization both because of limitations in the amount of storage and where
inadequate facilities lead to deterioration in seed quality to the point

where batches are rejected.

More frequently the constraints imposed by poor storage affect the quality of
seed. Oilseeds stored for long periods are especially susceptible., For
example, seed stored over a 6 month period may result in a rise in ffa levels %
from arcund 1 to 2 per cent to 6 to 7 per cent. Even higher ffa levils may |
occur and beyond the 10 per cent level, oil refining is uneconomic even where

physical refining (with lower oss levels than chemical refining) is undertaken.

Seed received at the mill can have a significant trash content and should be
cleaned of sand, stones, dirt, straw, tramp netal and other debris. Failure
to do so will lower throughput or damage plant machinery which apart from

caasing plant shut down may result in expensive and unnecessary repair bills.

Some oflseeds are decorticated before oil extraction. Advantages include
increased throughput and hipgher protein content residual meals and sometimes
crude ofls which are more casily refined. If, however, decortication equipment
is not kept in good running order loss of kernel to the hull fraction can be

significant resulting in lower oil yield per unit of original seed.
4.4.3.3 0f1 extraction and refining plant

Sectinn 4.3.1 shows that there are wmany types of plant available for edible
0i1 extraction. Selection of plant depends on the quantity and types of seed
to he processed, FExpellers can process wost oilseeds but even the most
cfficient will leave over 4 per cent oil in the cake. FExpellers really are
the only chnfce when seed availability is Tess than 10,000 tonnes per year,

e this level solvent extraction or prejress soloent extract fon jo ;oo aibles
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Pre-press solvent extraction is as versatile as expelling ir terms of

the range of oilseed that can be processed. Yigh oil content seeds are

first expelled to give cake containing 17-20 per cent 01l which is subsequently
solvent extracted. Clearly the throughput of expeller(s) and solvent extractor

must be matched.

Direct solvent extraction plants are less versatile than the other types of

plant noted above. They are particularly well adapted for use with soya

beans and with oil cakes from other oilseeds having 17-20 per cent residual

0oil. Extractors which agitate or turn the seed bed halfway through the
extraction cycle are claimed to be able to extract 0il from seeds having up

to 40 per cent oil content. One manufacturer of percolation/immersion technology
claims to solvent extract seeds having up to 70 per cent oil content. Thus

1f the plant is expected to process a variety of different oil content seeds

the extraction technology needs careful consideration.

Expellers have worms, flights, cage bars, knife bars and chokes etc. which

exhibit continuous wear. Refining equipment consist of tanks, pressure

vessels, pipelines, valves, pumps etc, all of which will detericrate with use

causing leakage and contamination. Regular replacement or refurbishing is
necessary to maintain efficient oil extraction and refining. Also correct
seed conditioning is important; too much or too little moisture and heating

of seed can reduce expeller efficiency. In solvent extraction wear of flaking
rolls is important hecause flake thickness is critical to good solvent

extraction.

The cholce available between crushing and refining technology is sufficiently
wide to cover almost any level of desired capacity. YHowever, the choice of
technology is influenced by both the scale and type of oilseed available.
Expellers are the only realistic choice at capacities below 10,000 tonnes
p.a. whilst direct solvent extraction is less versatile ie. it can only

ef fectively handle oilseeds and oilcakes with relatively low oil contents.
Relatively small scale plants where expellers are the only ontion are thus at
some disadvantage in terms of operating efficiency in comparison to cases
where solvent extraction can he applied, since expelling generally leaves at
least 4 per cent residual oil in oilcake in comparison to below 1 per cent

residual il for solvent plants (and pre-press expeller/solvent plants).

hubh.3.4 Maintenance and Spare Parts

The proper oreanisatinon of saintenance schedules and sprres procuresment
I ! : i [
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{s essential for any enterprise wishing to achieve an ef ficient, cost effective
undertaking.

1t is therefore important to establish genuine and reliable sources of spare
parts for equipment requiring a regular replacement on a preventative maintenance

basis.

The usual procedure adopted on deciding the scope of such maintenance procedures
is to consult the equipment manufacturers who, on the basis of past operational
experience, are able to advise on spares to be carried and the timetable for

replacement against the operating cycles of a given material being processed.

The consequences of the non-availability of suitable spares and the lack of

control of preventative maintenance procedures can be significant; starting

with a fall in production levels and effic’ -y and leading to an eventual

shut down of plant due to ultimate failure o. <ey equipment. The latter

situation could result in complete machines having to be replaced because of i

the nature of the faiiure induced.

As a general rule spares are best obtained from the original equipment maker.
However, there are situations where alternative local sources can provide
these items at less cost. There can be serious implications attaching to
these "local spares", namely the specification of materials used in their
manufacture together with the achievement of compatible surface finishes and
tolerances for use with the original machine. TIf these "local” spares fail
to meet the original specifications on any of these aspects, the effect on

equipment performance and durability could be siznificant.

It is essential to confirm that these "local spares" conform in all respects

to the original equipment specifications and drawings.

Whera malntenance procedures involve parts re-furbishing, as with some expeller
worms (screws) it is important to confirm that the techniques employed and
the materials used will result in a final result compatible with the materials

and surface finishes as specified for the original machines.,

The role of spares in overall plart operations should be given proper priority

in the organisation of any oil extractien enterprise. Tt is clearly false

oconomy to adopt any other approach on these matters.
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Maintenance and spare parts usually represent the most critical area with
soct to the narential rechnical constraints in crushing performance.

For example capacity utilization may be critically affected by breakdown
resulting from weaknesses in maintenance scheduling and performance and poor
spare part availability and quality. For similar reasons 0il extraction
rates are often poor; residual oil levels between 10 p=r cent to 20 per cent
are commonly found in expeller oilcake rather than levels around 4 per cent

which are technically feasible.

4.4.3.5 Conclusions

Given the range of technology available, pressing equipment can meet almost

any desired level of capacity. Smaller scale enterprises where expellers

are the only real choice are at a disadvantage in terms of oil extraction
efficiency leaving as nuch as 4 per cent residual oil in oilcake. 1In comparison
larger scale enterprises can employ solvent extraction to produce oilcake with

below 1 per cent residual oil.

Capacity utilization may be affected by a range of factors but the most
important are usually problems with maintenance, lack of spares and limitations

to storage capacity.

Operating efficiency, in the sense of oil extraction rates achieved compared

to those technically possible, are affected by the choice of equipment noted

above. However, easily the most important factor is the extent to which

maincenance and spare parts are adequately covered. Where refining is also
undertaken (as is often the case), storage facilities are also particularly important
since poor storage may result in high ffa levels and hence heavy losses in

refining.

4.5 Further issues relating to processing

4.5.1 lnggoduction

This section covers only a selection of issues related to processing, the
srlection being hased upon the requirements of the terms of reference for this

Chapter.

The first two sub sections deal with two essentially economic aspects which are

gssncisted with the scale of enterprise. Firstly the economics of small

ceale cxpellers are dieoeoed, This represents an area of particular importance
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given the widespread existence of traditional small scale units in many
Developed Countries and the potential for improved efficiency afforded by the
introduction of modern technologv. The second topic discussed is the role of
Trans-National Corporations {TNCs) which play a significant role in rany

ma jor ollseed crushing Developing Countries.
Two further sub-sections examine technical aspects and are concerned with
recent developments both in processing technology ard derived products with

special reference to applications in Developing Countries.

4.5.2 Economics of small-scale processing

The development of traditional technology (4.3.1.1) and modern village oil
extraction equipment (4.3.1.2) has been particularly marked on the Indian sub-
continent (India, Bangladesh, Nepal, Pakistan and Sri Lanka) where today many
hurndreds of thousands of these ventures co-exist with their larger scale
counterparts which invariably consist of expeller and/or solvent plants. It

must be assumed therefore that these smaller ventures operate successfully in

their own environnment. As well as purchasing seed on their own account and
selling oil and cake, many operators will also extract, for a fee, oil from

se>d provided by farmers, householders and other traders. The fee could be
either a cash payment or alternatively oilcake and/or a portion of the extracted
oil could be retained. Nowadays, the products of this scale of operations are

exclusively for highly localised domestic consumption.

Medium scale edible oil production in developing countries demands a high

level or skills (technical, managerial, adminstrative) to avoid the problems
highlighted 1in Section 4.4.3. 1n many cases these skills have not developed
quickly enough with the result that the industry operates well under capacity

and the domestic rarket, particularly in remote areas, remains unsatisfied.

In such circumstances the introduction of small scale processing, which is not so
demanding of the above-noted skills may offer a viable alternative, Such a
development may also stimnlate increased production of oilseeds in an area which
could ultimately benefit large processors as well. Tt rust be noted however,
that the establishment of even small scale erterprises may present difficulties,

for exanmple the problem of ohtaining spare parts noted in Section 4.4.3.4.

Obviously, 1t is icpossible to provide a detajled economic analysis which
would cover all circnmstances and situations but the cornonents of such an

analvstis can bhe listed in order to provide a framewnrk for application:
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a) method of operation: either custom milling or seed purchase by the mill

and the suhcequent sale of cake and oil. The choice would depend on local

rrequirements.

b) technology: at its simplest consisting of an expeller and drums for

collection and clarification of crude oil. The efficiency of oil extraction
and, in particular, the reccvery of clean oil for sale might be improved

considerably by inclusion of seed cleaning and conditioning equipment and an

oil filter press.

¢) vields of products: 0il and cake yields will depend on the oilcake used

but even for a particular oilsced there will be variations depending on

operator skill, quality of oilseed, level of maintenance and spares replacerent.

d) markets for products: the market will probably be much more localised

than for a larger factory. The products might be expected to have a simpler
packaging and distribution network and therefore to be used more quickly.
Crude oll production and marketing is probably more widely practised than for ‘
refined oil in this sector. Crude oil will have a characteristic taste and “
smell, often termed traditional, which will depend on the oilseed and the

method of oil extraction. Although analvsis by modern chemical techniques

would classify these oils as inferior to their refined oil counterparts,

their prompt use and flavour capability frequently ensures favour for

traditional market outlets.

Cake sales can be to the animal feed market, smallholders or large-scale
farmers. Alternatively, because there can be a significant residue oil
content the cake (as much as 20 per cent), it might be sold to larger

scale extraction factories for the production of oil for soap manufacture.

e) labour and training: 1in contrast to their nmedium to large scale counterparts

amall scale mills are lahour intensive. The level of skill deranded, though
not high in any particular area, must be considerable and the same people might
be involved in each stage from seed reception to edible ofl distribution,

maintenance of machine and basic book-keeing.

f) raintenance and spares: no less important than for larger factories.
With the operation being entirely dormestic there is no generation of foreign

excbange which conld be a constraining factor on the irport of spares from

abroad. If wpares have to be imported the Governrent should have a rural credit
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ccheme from which foreign exchange can be ~ade available for spares replacement.
Apents for overseas companies will only operate a spires replacement programse
when there is sufficient local business to justify this. The alternative to

importing spares is to employ skilled blacksmiths to refurbish components of

machinery locally.

g) finance: setting up a small-scale village oil expeller can require
considerable sums of money when compared to a typical village income from
subsistence agriculture or wage employment. The equipment for the factory
might have to be imported and this will require foreign exchange. Buildings

for the factory will have to be constructed, and perhaps even land purchased.

Commercial banks do not give credit without collateral and, for villagers or
those wishing to set up small-scale oil extraction factories, this can be a
severe financial constraint to development. Some countries now operate
schemes where the Central Bank will guarantee the loan advanced by the
commercial bank, and to this end, cooperatives might have a better chance of

securing loans than individuals.

Working capital is an essential requirement and the amount needed will depend
on the method of plant operation and expected sales turnover. The ma jor
variable cost will be seed purchase (up to 807 of the total annual cost even

in the first year of operation). The nethod of seed purchase is therefore of
considerable importance. For a perennial crop (eg. 0il palm and coconut)
financing a nonth of operation may be adequate. For an annual crop (harvested
over 2-3 month period) the cost of purchasing seed for the whole year would

be considerable and could make an otherwise well-structured operation difficult
to establish. It would be preferable to buy seed on a regular monthly basis
from local farmers or a local Agricultural Marketing Board particularly if

the farmer requires income as a lump sum after seed harvest.

The viability of small scale expellers hinges upon individual financial and
cconomic analvses which should take full account of Covernment policies,
especially price policies likely to affect raw materials and/or end products.

Tt is probihle however that a positive return would be indicated in a variety

of cir -otances and Developing Countries.
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4.5.3 The Role of Transnational Corporations (TXCs)*

4.5.3.1 1Introduction

Transnational corporations, or Multinationals companies as they were once

known, are broadly defined as firms which undertake direct foreign investment,

ie., thev own productive assets, in two or more countries. They are responsible
for the bulk of direct foreign investment but are conceptually different from
foreign investment in that they contribute other factors (skills, technology, etc)

as well as capital.

Distinguishing features of TNCs include their large size - one hundred food
processing companies enjoyed revenues of at least S1 billion in 1976 (UX
1981); their oligopolistic character and their unique ability to be able to
view the world as a single economic unit and thus plan and manage on a global
scale. Their basic objective is to maximise global profits and thus it is
inevitable that conflict arises between host country governments, which seek
to safeguard specifically national interests, and the TNC subsidiary in those

countries. \
\

The power and influence of TNCs lies in their ownership and control of
knowledge, built up over the years and broadlv defined to include the technology
of production, organisational management skills and marketing techniques. 1In
fact this 'soft' technology may be more important than the 'hard' technology

embodied in machinery and equipment.
* Sources

1. UN Department of Social and Economic Affairs. Multinational Corporations

in World Development. 1974.

2. UX Department of Social and Economic Affafrs. Transnational Corporations

in WQELQ“QQXSLQREQEE' 1973.

3., UN Departaent of Social and Fconomic Affairs. T(gQﬁnqgjonalﬂggygotiglqgg

in World Development = a re-exanination. 1978,

4L, 1% Centre on Transnational Corporations. ZTQEﬁQigiglilmerporatiﬁns in

Food and Peverape Processing. 1981,
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The gengraphical spread of TNCs reflects both the spheres of interest and the
former colonial ties of the major western powerSe. 70 per cent of US affiliate
are located in Central and South America while of British TNC attiliates, 4@

per cent are in Africa and 32 per cent in Asia (UN 1974). Japanese TNC
affiliates are concentrated in Central and South America, although this is

quite clearly not related to previous colonial ties. TNC investment 1s

heavily concentrated in a few developing countries. Argentina, Brazil, India,
“texico, Nigeria, Venezuela and some of the smaller Caribbean islands account

for 43 per cent cf the total stock of foreign direct investment in developing

« untries. Another 13 developing countries account for a further 30 per cent

of total (UN 1974). Historically the extractive sector (especially petroleun)
and infrastructure have been the most important areas of foreign involvenent

but this has lessened as developing country governments have become increasingly
successful in gaining control over their non-renewable natural resources.

TNCs have in recent years developed new strategies in the light of these

changed economic and political conditions. The local processing of raw
materials has become more important, new ownership schemes and contractual
arrangenents have been introduced and new technologies developed, all of

which demonstrate the flexibility and resourcefulness of the TNCs (UN 1974).

There is a wealth of information on TNCs in developing countries but as far

as can be ascertained there is very little material specifically on TNCs and
oilseed processing. Neither is their much cormprehensive data on the importance
of TNCs in individual developing countries. The remainder of this section is
therefore limited to reviewing the available information on TNCs in the food
processing sector where it is relevant to this study and to presenting the
available data on TNCs and oilseed processing. This has been entirely gathered
from IN sources and for a more detailed exposition on TXNCs in developing
countries readers are advised to refer to the original sources at the end of

this section.

4.5.3.2 Transnational Corporations in Food Processin
Ahout one third of the food processed outside the Centrally Planned Fconomies is
nroduced by large enterprises = that is those with 1976 food-processing

revenues in excess of USSE300 nillion.  Sore 189 firrms were found to fit this
dlefinition, all but one of which (Bunge and Born) are based in the Developed
Countries. Appendix Table 13 abows SR Firms in order of their 1976 all food

cales which have declired @ major interest o in copetable oil procesaing. Just

s with food jrocessing ThCs in ,eneral, a Higt propartion of the firme are

P
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highly diversified, both within food processing and among non-food manufacturing
aud service activities. In fact, of the 28 firms listed all but Nisshin 01l
Mills have several processing enterprises other than vegetable oils. Many of
the biggest companies have lines quite unrelated to food, including steel

mills, oil refiring, mining, publishing, travel agencies, hotels etc.

The manner in which some of these firms have achieved their position in the
food processing sector 1is also relevant. For a significant number of the
largest food processing firms, prominence in this industry grew out of other
food related activities, ile. commodity trade, shipping and finance. Cargilil,
Mitsui, Continental Grain, Bunge and Born and the Fast Asiatic Company, among
others, moved into food processing as an extension of their trading activities.
Nearly all the largest food retailers of Europe, North America and Japan have
also integrated upstream into processing. Several leading pharmaceutical and
toiletries manufacturers have similarly expanded their product lines to

include food, eg. Proctor and Gamble, Foremost-YcKesson and Colgate-Palmolive.
Other firms have used their food processing hase to diversify into other

areas, for example General Mills are now enpaged in numerous lines of bhusiness

outside the food industry.

The number and relative importance of foreign investments differs widely

among host countries. The larger and richer of the Developing Countries have
attracted the greatest number of TNCs affiliates. The 15 countries whose food
processing industry output exceeded USS]1 billion were host to an average of

18 TNCs with local processing activities. Brazil and Mexico are each host to
more than 40 foreign-based investors. Appendix Table 14 shows the share of
various sectors of Brazilian industry held by foreign firms. The table
includes the vepetable oil sector and the considerable increase in foreign

domination of this sector can be clearly seen.

Studies have shown that it Is where market potential and govermnent nolicies
favourable to TNCs coincide that these companies become most actively engagped.
As a corrolary it can be taken that TNC management believe that market potential
is better and Government policies more favourable in Brazil than in most other

developing countries in the world.

In the case of processing operations for local markets the TNC normally
cstablishes its affiliate in such a way as to capture a share of the growing
market or in an effort to expand its sales in the face of either host country

import restrictions or the rising cost of ipports. The pattern of developnent
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has tended to be that food firms firstly export into foreign markets from
home country plants then arrange foreign licencing, perhaps followed by local
investment in processing. The success of anv one TNC in an overseas market
will often attract rivals, each seeking to protect its market position by

similar expansion.

TNCs will establish successful affiliates only if they are allowed to en joy
an advantage over local firms and their potential TNC rivals. The advantage
that TNC affiliates enjoy over local firms is their established access to
foreign markets, their expertise and their ability to invest large amounts of
capital. The strategies which TNCs follow in establishing themselves in new

countries will normally be built around their particular strengths or advantages.

4.5.3.3 Transnational Corporations in the Oil Seed Sector

Appendix Table 15 shows the 28 largest vegetable oil conpanies with the extent

of their irvestments overseas. 19 of these firms have affiliate activities |
fn 38 Developing Countries (see Appendix Tables 16 and 17). Unilever, with 1
affiliates in primary processing and/or consumer—oil products in 24 of these
countries is by far the leading firm in the industry, as well as in soap and H
detergent manufacture, which uses the same raw materials. Although Unilever

has significant rivals in many of its developed country markets, the only

firm whose developing country affiliates are of comparable scope is CPC which

has affiliates producing edible oil products although, apparently not actually
crushing oilseeds, in 14 Developing Countries. Most of the primary oil

processors carry their production downstream into margarine and table oils

but only a few of the major consumer-product firms besides Unilever are so

heavily engaged in primary oil processing.

Other large processing firms with significant interests in developing country
o1l processing include Cargill, (Brazil and the Philippines), Bunge and Born
(Brazil), Cecntinental Crain (Brazil), Anderson Clayton (Brazil and Mexico),
Archer-Daniels-Midland (Brazil) and United Brands (Central America). The
activities of the companies operating in Brazil have benefited greatly from
the continued expansion of soyabean and from various official incentives to
the nil-crushing firms.* Lesieur, the leading French consumer ofl firm draws
on African affillate production for home country use, as does Nseghin oils

from 1ts Malavsian operation.
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4.5.3.4 Conclusions

In discussing the role of TNCs in developing countries the question at issue

is the contribution they can make tn economic development. TNCs can certainly
offer access to technology, forefgn markets and managerial and technical skills
and, given present conditions i many developing countries today, these are
indispensable ingredients to change and improvement which may perhaps only be

available to developing countries through some kind of arrangement with TNCs.

TNCs may be the only institution with the financial resources to develop new
products, undertake capital intensive projects and open up narkets. Their
potential contribution is therefore enormous, although from the developing
country point of view the greater this contribution the greater is the reliance

of the host country on the TNC in question.

1t is however the nature and structure of this arrangement and its cost to

the host country that is really at issue and over which any conflict is likely !
to arise. TNCs, their prime objective global profit maximisation, can hardly i
be blamed for the lack of development in a host country or for the introduction “
of "inappropriate' technology when development was never their aim. Nonetheless
developing countries can seek to extract from TNCs guarantees of behaviour and
reasonable conduct and even to claw back profits they believe to be excessive.

In the final event if must be the responsibility of the host country government

to pursue policies which maximise domestic welfare although it must be recognised

that in any country there are a variety of interest groups and it is often

between these intcrests as ruch as between the TXNC and the host country that

conflict arises.

In order to provide any useful advice to host countries on the managing of
TNCs specifically in oilseed processing, much more information is necessary

on the hasis of this "arrangement". Tt is not possible to evaluate the
contribution of TNCs in this area without some detailed case study inforration
on the relationship between a given country and a given TNC. As has been

ctated however TNCs are notoriously possessive about this type of inforration.

Recause of shortape of data then generalisations are inappropriate and tave not
heen attempted. Fven with such data, the final judgement as to the suitability
or otherwise of a glven arrangenent hetween a TNC and a host country is as
mich concerned with political or philosophical perspectives as it is with

purely economic ones.
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It is however clear that TNCs have a major role in oilseed processing, that
verv 1itrle information is avatlable concerning the effects of this situation
and that such information is difficult to obtain. This report tuerefore
recommends further study in the area and believes that case studies whi.h

relate to particular companies and countries would be especially useful.

4.5.4 Advances in Technology

A continual on-going programme of research and development undertaken largely
by equipment manufacturers or sponsored by specific commodity development
agencies, ensures that successful research ideas or new materials are gradually

converted to practical application and eventually result in marketed hardware

or consumables.

0f particular note over th