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L 0 Meaning of Integration - Lessons from the Past. Guides to the Future 

Prudence demands at the outset of a discussion we define our terms so 

that our intention is clear when recommending a future course of action. 

If there is a past already rich in the experience of such action it should 

be taken into account to render success in the future more likely, even 

if it does not guarantee it • 

To integrate means to make parts into a whole; this is stronger and 

more intimate than mere association. 

Vertical integration as far as industry is concerned looks forward 

to the products being delivered to the consumer and back to the origin 

of the materiils being processed. Iv both directions other materials 

and services may be essential although regarued as subordinate. Often 

as the cor.sequence of the processes, other valuable products arise. 

Called "by-products", or if sufficiently valuable, "co-products", they 

:ua.y yield the profit, or most of it, without which the enterprise withers. 

Thus the manufacture1· of vanaspati looks back to the plantations, the fields, 

the farms from which come the palm, the cottons~ed and the soyabean 

oils to provide his product after t.he chemical industry has made available 

a:kali, cleaching earth and hydrogen to convert it to the edible fat his 

custo~er requires. 

Along the way the degumming of the soyabean oil has offered ~he 

opportunity to produce lecitt,in. If crude oil is neutralised with alkali 

this produces a soap solution/oil mixture, or stock, which for economy 

of transportation is converted to an acid oil (98% fatty matter); if 

neutralise~ by physical refining the fatty acids stripped from the cleaned 

crude oil need no further concentration, although if they tecome the 

feedstock for the oleochemical industry they may be fractionally distilled; 

easiest and cheapest of' all if ttie oil refinery a;1d soap factory occupy 

the same sit·~ the a~rer..dy saponified fatty acid and the oil of the 

soapstock may be transferred from one to the other simply by pumping. 

It is clear that the nature of the matrrial and the process thrusts the 

possibility of so-called verti<.al integ·ation under the noses of 

producers. rurther, .j 11:-;t as vertical integration exists in the tectnological 

field, here r;.uoted, i.t also exists in the conunercial field of marketing, 

tran~;port G.nd packapi;ing. All these are necessary to bring thi:::: product 

to the cus~omer. Exploitation ,;f any link in the chain must show some 

profit but the ,werall profit should be shared. 

Horizontal in~ep;ratior. is lesc; compelling. It may amount to a 

manufactur~:r rrovi0.ir.p; hi:. own service~; or what have b~en de:::;crih~d 

l 
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above as subordinate materia:s. Frequently an oil hardener i;iakes his Ow"!l 

hydrogen but very rarely his own catalyst. If he is in close proximity 

to a large unit in the fertiliser industry or a petrochemical complex 

~here vast quantities of hydrogen are continuously available it is 

almost certainly cheaper to buy it than to make it. But horizontal 

integrat.ion is not necessarily confined to the area cf subordinate materials. 

When it spreads to activities which are not essentially related to the 

main purpose of the enterprise i~ is more generally describer. as 

"Cl_iversification". Thus for example a :nanufacturer of margarine, shortening, 

salaj oils etc. might diversify into soft drinks on account of the fact 

that he has a well developed marketing organization already in existence. 

"Why," he may ask "should we not give the marketing personnel somPthing 

else to sell?" These situations can only be judged on their merits 

individually and fall outside of the scope of "horizontal integration" 

as the term is used in this paper. 

It mus~ however be understood that if the enterprise of producing 

and marketing a product which is not essentially related to the IDain 

business of the enterprise proves a failure it must not continue to ~~ 

subsidized to keep it in exisGence. Engineers ask if something worKs, 

chemjsts why it works but accountants if it pays. If any organization, 

publi.c or private, is resolved to keep a ioss makins activity in be5ng 

the cost of so doing must be discoverable. History provide~ numerous 

exampJes of the past success of integration - vertics.l and horizontal -

and as we shall see later in this pa.per many in existence at the present 

time. It is an error, nevertheless, to suppose integration is justified 

solely by our faith in it: it must be seen to work. The!"e is a further vital 

ingredient for success. This is the persJnal commitment and competenc~ 

of thuse operating an enterprise. Whatever the system, pecple of the 

correct calibre anG disposition are needed to make it a success. 

1.1 Links in the cha in within the vegetable oil industrz 

Failure in th~ food industries of developing countries has as one of 

its principal causes the lack of effective links between the market 

(consumer), the processing plant and the prodclcer of raw' l'llb.terial 

(agriculture) (1). 

In consequence, for succesufui integration in the oils and fats 

industry, like other ir.dustry, the first step is to ide·.~i fy a cons·..uner 

demanG (market) and its size. The capacity of plant or rlants and their 

l 
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location to meet this demand ~s then calculated. The requirement in raw 

material fro:n agriculture, its -~ransport and stora3e can then be estimated. 

If the col!lIIlodity in question has b0th an export and domestic market 

it is generally economically healthy to look for a horn~ market, which at 

least covers the ~inancial break even point for the capacity chosen (2). 

This could be as low as 30% of the total capacity and gives a safeguard 

against fluctuation in world prices. If the oilseed crop in question 

is not already cultivated in the country some prelimi~ary research must 

establish that climate, soil and available labour are suitable. The 

planning is multi-disciplinary; it is here that a UN agency, friendly 

developed country, specialist consultants or experi~nced TNC such as 

Unilever, can be of great help. To the maximum extent feasible added 

value should be achieved in the developing country of origin. Exceptions 

will be when most of the cost of the final product because of some 

special circumstance in processing or packing resides overseas from 

the developing country (3 issue 2). The Indian co-operative movement has 

become the largest in the world after 75 years of gro•~h. Although it 

came into ex~stence simpl:r to provide credit it is no\." an integrated 

system which also provide.:> inputs to the farmer, processes and markecs 

his produce and ever ~Y sell back to him other consumer goods (4). 
The market has provided the motivation to produce; the links in the 

chain r.ave joined to form a loop. 

1.2. Links between the vegetable oil and other industries 

The obvious need for these to exist is that both m;i.in and by-products 

of ~he vegetable oil industry provide many inputs to other manufactures 

such as bakers, CJnfectioners, ice cream makers, soap makers, p~int 

manufactLrers and ~n immense list of those in the oleo-chemical industry. 

The recognition of these opport-unities is vital to success and it precisely 

here that the advice of an experienced oil technologist is most rewarding. 

First, imports may be subs~ituted directly by a dvmestic product, or a 

highly priced veg~tabl~ oil exported and a much less costly animal fat 

importe<i when the latt~r serves the d'>mestic purpose equally ..,.ell or 

even r.a.s some adva.ntagec. .!l.ddi tional export op port uni ties may be ident~ fied 

anJ a decision taken whether a modest addition to an existing plant or 

process wi 11 convert a by-product currently goirig to w:i.ste to a highly 

priced export. Another factor encouraging relationshir between the 

l 
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vebetable oil industry and o~her sectors is that the solution to a technical 

problem in one may resolve a problem jn another not at first recognized 

as being similar. Conversely, the vegetable oil industry is a customer 

to others for packaging, process chemicals ar;.d services as weJ 1 as 

equipment. Recognition and acceptance of items of common use such as 

valves, pumps, filtration equipment, paves the way to useful econon!ies 

at time of purchase. 

Although what has just been written relates to the technical side 

of the industries concerned it may also be tne case that opportunities 

exist for substantial savir.gs by co-operaticn in sharing common facilities 

in marketing, i.e. avoiding duplication of transpo~t and storage. 

1.3. Requirements for successful integration 

Much the same requirements are voiced by a range of diffe?"ent 

3.1..lthc:!"ities. A selection of several of themost important reql'irements 

given below with references from which they a.re derived. 

i) The cardinal requirement for success is e~onornic via~ility: 
if social gains are made at the same time, so much the 
bet~er (3, issue 4). 

ii) In verical integration the component links in the chain 
must each pay their way (6). 

iii) 'Hie real issue for developing countries is how to integrate -
by using their own resources and foreign collaboration to 
greatest advantage. Critical elements in the chain are 
technology, management and marketing (7). 

iv) Planning should start from the market - - - Food industries 
must not be established merely to get rid of a temporary 
agricultural surplus - - - Agro-industry development start 
from small modules - - - and should in most cases have its 
own energy source (1). 

v) The success of AMlTL* is in its integrated approach - - - this 
permitted the producer to receivE:. a genuine share in va!.1..1e 
added gaini:; ( 4) • 

vi) Major constraints (in Africa) include int~r.n~ political 
injifference, poor linkage betwet:u agric . .ilture- proce:;sing 
and market.ing - - - inadequate infra-structure - - - external 
barriers of protective tariffs. Integration would be promoted 
by firm political comJ"litment; applying vertical and horizontal 
intei::""ation to agriculture, processing and marketing; training 
skilled manpower and minimizing barriers (5), 

vii) "It \ol'Ould be cynical, to say the least, to promote the virtues 
of priv~te investment and the market economy and then, through 
import restrictions, deny developing countries the fruits of 
their enterprise" (8). 

*AMUL = Kaira Distrfot Co-operative Milk Producers Union Ltd. 

I 
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l.4. The Outlay to Achieve Integration 

In a hypothetical case to follow the estimating principles advanced 

in uhe sections above we may fj~st suppose investigation has shown the 

market consists of one million pt. )ple with a likely reqnireme<J.t !'or 

visible veget~ble oil (i.e., oil separated from the original plant 

and no part of oils and fats '!Onsumed in other items of the diet such 

as fruit and nutsj of 8 kg. per head per year. The pro,1ected all 

visible oils and fats annual consumption, (vegetable and animal, of 

which probably two thirds will be vegetable) for the world in 1985 is 

l0.5 kg. (9) (10). The figure of 8 kg. is abo:1t double the consumption 

of some countries in Asia and a little over a thirJ of that in colder 

developed countries. This throws up an annual produ'!tion requirement 

of 8 million kg. A refinery working a ~ day week for 50 weeks in the 

year with a capacity to process 50 tons crude oil per day should have 

no difficulty in providing 200 tons fully refined oil per veek making 

generous allowance for transfer of rree fatty acid to soap and process 

delays. If this potential 10,000 tons per year output capacity is 

employed to produce only the 8 million kg. consumed this represents 

a utilise.tion of 80%. To maximise profit more would l.e expected, but 

at least this is far above the breakeven point. N~w comes the ~ost 

i~teresting and important question, which crop and what arPa of cultiv~tion 

will suffice to provide the input of 12, 500 to!ls crude oil required? 

Nominal cruc.e oil per 
hectare Area to yield 12,500 tonnes 

crop metric tonnes he<: tares (Eq. miles) 
oil palm 3.0 4,167 16 
Soya bean o.4 31,250 120 
Sunflo'ver o.6 20,833 80 
Cottonseed 0.19 65,789 253 
Groundnut 0.79 15,783 61 
Coconut 1.28 9,766 38 

The 3 tons pa]JD oil per hectare does not include the possible 0.5 

tons palm kernel oil available. It is astonishing that the a.dmi ti.edly 

low visible oil ration for .uillion people can grow in a 4 x 4 miles 

area of cultivation to which the area of road communi.cati()n should 

be added. Cle.ming, pollination by weevils anri scientifi'! h:.:sbandry 

in genera! are well set to produce £Ven higher regular yields of oil 

per hectare and these techniques in not too many years may come to be 

l 
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applied to other plants. 

Oil yi~:i.ds per r.c:ctare for the other "raps mentioned are lower, 

but the protein .fro.'.! s• ,vabean and sunflo1rer meal is, of course, extremely 

vr..li'!.ble and cotton p· cvides a textile fi~re as well as a meal for 

anilllb 1 feeds. 

Reliable data for the proportion of meal to 051 (11) and protein 

in respec~ive meals (9) enable us to calculate the amount of protein 

which would correspond to the oil yields for certain of the crops described. 

Nominal crude oil per Corresponding protein 

hect.i.re mea.1- per hectare 

Crop metr~c t0ns metric tons 

Soya bean o.4 0.79 

:Jun flower o.6 0.37 

Cottonseed o . .: 9 0.21 

Groundnut 0.79 0.52 
Coconut 1.28 O.JO 

For soyabean and s1mflower a protein content i<. meal of 45% has been 

assumed and for cottonseed 40%. 

from 

It must here be stpted that th~ various vegetable proteins possess 

a limit1tior. in terms of one or other of t~e amino acids which are essential 

for human or animal diets. Thus, soyabean protein is low in methiJnine 

and rich in lysine, whil::;t sunflower is low in lysine but adequate 

in methionine. When this is understood satisfactory blends can be made 

of optimum e~onomy, and these correspond approxilJlately to the balance 

in egg yolk. 

Since integration is being discussed and balance is of the essence 

of integration it is useful to consider briefly what contribution the 

areas of crops just mentioned might make to human protein usage. The 

countries which averaged a consumption of visible oils and fats of 8 kg./ 

head/year consume about 22 kg./head/year of protein, but now most of 

the top consumers are only about 50% above, whilst the low consumers 

are 35% below (9). What does make a tremendouc difference is that 

cycling vegetable protein through animals yields only about one kg. 

animal protein for every se~en kg. vegetable protein given in the animal 

feed. Obvious:_y if climate, terrain and social facto1 s allow consideration 

must be giYen to producing vegetable protein as well as cil where some 

degree of self sufficiency is sought. 

l 
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Approximate 1983 costs are shown below for equipment to perform 

certain basic activities. 

a) 

b) 

Milling/Extraction of 
100 tons seed per day 

Neutralising/Washing 
50 tons crude oil per day 

c) D~ying/Bleaching 
50 tons neutralised oil 
pe:- day 

d) 

e) 

f) 

Deodorising 
50 tons oil per day 

Hy·lrogenating 
30 tons oil per day 

Generating 1000 scf/h 
(30m 3/h) hydrogen by 
electrolysis 

Shipping 10% 

Erection 20% 

Civil Engineering 50% 
(buildings, roads} 

0.258 

0.)16 

1.290 

2.064 

Grand Total --------------------------

u.S. $ (million£) 

1. 50 

0.27 

0.13 

0.24 

0.195 

0.245 

2.580 

---------4.644 

To achieve some economy of scale for a manufacturing task of this size 

it is desirable no one function be divided to lover than the tonnage 

indicated, but if the crop areas are distant from the main are~ of 

population then the milling/extraction/feed prt::paration function could 

be performed in the growing area and crude oil moved in tankers to the 

refinery in the urban area. 

Depending on the free fatty acid content of the crude oil neutralised 

an availability of 20 - 150 kg. finished soap (63% fatty matter) should 

result from neutralisation (2). Beyond this the detail of each case 

has to be settled according to circumstaaces. The case of rice bran 

oil (section 6.2) is also an example how development of some feature 

of technology opens up the possibility of further profitable vertical 

integration of an existing indust.rv. Much sound advice on costs and 

usage of utilities is available at f2) and an accounting model can be 

derived from (12). 

l 
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1. 5. Existing Integrated Vegetable Oil Industries 

Malaysia 

Since 1970 forty six palm oil refineries have been opened in 

Ma.la;v-sia v.here it was foreseen that some crop ought to replace the 

declining natural rubber cultivation. The cultivation of the oil 

palm is 30W divided among 52% large estates, 42% Government large 

co-operatives and 6% small holdings. Cross breeding of earlier 

natural varieties has resulted in the tenebra variety which is both 

easy to harvest and after 4 yeRrs can yield 5 tonnes palm oil/ha./ann. 

for another 25 year5 (13). This is not not the end of the story since 

1981 cs a result of research by Unilever in co-operation with the 

Commonwealth Institure of Biological Control (14). An increase in 

production of 400,000 tons palm oil and 320,000 tons palm kernels 

is expected for 1982 on this account. Research initiated in U.K. in 

1967 is now literally hearing fruit in Ma.lay where the artificial 

propagation of young plants from one id~al parent by cloning has proved 

practical. The technique appears likely to be applicable to otber 

crips with far reaching benefits. In producing millions of clones 

it is necessary to be wary of committing oneself to a variety vulnerable 

to some particular iisease since all clones would then be equally vulnerable 

if infected. By 1980 Malay's produl'!tion of 2.8 million tons palm oil accounted 

for over half of the world production of 4.8 m. tons and nearly 88% of world 

palm oil exports. Output is scheduled to rise to 4 m. tons in 1985 and 

6 m. tons in 1986 (:3). Since palm oil is not rich in unsaturated fatty 

acids especially linoleic acid in comparison vith several other oils 

its production is likely to reach a plateau as far as human nutritiunal 

demand is concerned and this app~ies to coconut oil for similar reasons 

whereas soyabean, sunflower and canola oils seemed destined for long 

increases 915). Malaysia not only provides an example of outstinding 

agricultural progress within a decade in large national co-operative and 

private estates alike, but has deternimed to be more than a producer of 

a primary produce such ~s '!rude oil and to share in the added value of 

further processing which can be so directed as to defind its overseas market; 

this like Icelandic fish exports far exceed what can be consumed at home. 

Hence some of the most advanced plants for refining and modifying palm 

oil have lately come to b~ located in Malaya.. By modifying an oil js 

meant some basic change in its physical character and this may entail 

~ change in chemical composition. Thus we ha~e hydrogenation which will 
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stablise the keeping quality of an oil and which is most often also 

performed to increase the solid content at ambient temperatll!'es. 

The solid fat produced may be of the rapid or slow melting type 

according to the final use of the product. Fractionation is the 

oldest of the oil modification processes and oasically aims to remove 

a p1·oportion of the higher melting components by chilling and filtering. 

The so called "soft" and "hard" fractions thus obtained have their o·wn. 

special uses which could not be met by the unmodified parent oil alone. 

T!ie process of interesterification modifies an oil by redistributing 

the fatty acid cor,1ponents among th2 various triglycerides present so that 

the physical character (texture) alter3 in a desired dir~ction. Inter­

ester ;_ fica ti on may be performed on a singl.e oil or on a mixture of two 

or more. Further, one modification step may be followed by another, 

thus for example, the soft fraction obtained in a fraction~tion may then 

be hydrogenated in such a way as to produce a solid which melts very 

rapidly. By obtaining the knowledge and equipment to perform these 

modification processe5 a country such as Malaya increases the added 

value of its vegetable oil products and strengthens its export 

position. 

The development of t:r,e palm 0::.1 inc.ustry in Malaya is the responsibility 

of both of government and the industry itself. Control is exercised 

through four important organizations. 

a) The Palm Oil Registration and Licencing Authority (PORLA) 
with government and industry representation. 

b) The P~lm Oil Research Institute of ~ialaysia (PORIM) 
man~ged by representatives of government and industry. 

c) Malaysian Oil Palm Growers' Council (MOPGC) 
working closely with the other three organizations illentioned 
here and w.i.th other bodies such as the Standards and 
Industrial Rcsear.?'b Institute of Malaysia. 

d) The Falm Oil Refiners' Association of Mala~rsia ( PORAM) 
which includes in its membership 95 per cent of the 
palm oil refiners in Malaysia and speaks on their behalf 
to goverrunent and the remainder of the in~ustry is well as 
other bodies mentioned here (30). 

Philippines 

The cul ti vat.ion of che coconut and its employment havf~ reached 

thei~ most advanced stage in the Philippines. The experience gained 

is not being shared with some 10 members of +.he Asian and Pacific Coconut 

Corrununi ty through headquarters in ,;ukarta. This co-operative effort 

bet.ween members and UNI DO has resulted in the formati0n of a coconut 

l 
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processing technology consultancy service whose 1980 publication ccvered 

harvesting, co~ra manufacture, oil extraction, refining and modification, 

desiccated coconut, comestic coconut food processes, fibre, shell 

and other miscella":leous coconut products. It is true to say that no 

part of the plant need go to waste and for several a variety of uses have 

been found. In a world production of coconut oil rising slowly ab0ve 

3 m. tons/year the Philippines produce nearly a half; of this ab0ut l m. 

are exported. The APCC stretches from Sri Lanka to the mid-Pacific. 

India 

Today 60 million of the 8u million memters of India's vast 

co-opera ti vr~ movement belong to the farming community. The integration 

••hich cove·:s not only dairyi;:e; and cotton but oilseeds. sugar, vee;etables, 

pouitry, fish and consumer goods takes various forms. Overall policy 

is made by central government, planning and administration js carried 

out by the indh'idual states which are charged with giving technical 

advice to their own various co-operatives, but .commonly it is at the 

village level in the FACS (Primary Agricultural Credit Society) that 

working integri:.r.ion becomes Jbvious in matters such as granting of credits, 

s..ipply or' inputs (ferti~izer, machinery and spares), procurement, 

marketing consumer distribution and probably arrar.ging of sto::-age and 

transport of produce. Different co-operative organizations have heen 

9.ble to work effectively within this system for many ye'l.rs. The Farmers 

Fertilizer Co-operative, for exaJ!'.Fle, is the largest manufacturer of 

fertilizer in the country, supplying some 45% of total IM.rket (4). 

** 

Integration in Trans National Corporetions such as Unilever 

The transfer of technology is a continuil".g business and involves a 

continuing flow of i~formation, advice and people between the clearing 

house of head office and operating companies in all parts of the world. 

Basic research is largely ir. the hands of three European laboratories, 

but some 20 yea.rs ago one was also established ir. Bomtay, esped11lly to 

discnver wa~-s of using India's existing natural resources to the greatest 

** The examplea of inte~rated vegetable oils processing in other 

developing countries vill be eventually supplemented at a latter stsge. 



- \ 

- 11 -

effect and this kind 0f work has nm.· benefitted other developing 

countries. 

For technical, engineering, safety, environmental protection, 

legal and a range of other 'back-up' services Unilever does not charge 

it~ operat:i.ng companies item by item fees, but a general service fee, 

usually related to the compar:y' s turuover. T!1is means although over 

80% of such fee income derives from industrialised countries the 

developing countries have full access to the information. This 

communal effort achieves full advantage of the economy of scale. 

One Unilever chairman after another has emphasised that people form a 

vital asset of the business. One facet of this is thPt when the results 

of R and D come ~o be applied in the field o~ factory experienced 

personnel are available to commission the work. P~rsonnel from 

developing countries are trained in Europe and in their own country. 

It is UNIDO which has said, "Appropriate technology may not necessarily 

mean simple technology. Often a very appropriate soL.1tion can be 

reached •.... using the simple application of what is, in fact, the 

resi.;.lt of high technology". This will continue and become increasingly 

the case. 

2.0. Vertical Integration 

In the f&ce of so many enterprises across the world which claim 

to be organized on a basis of vertical integr~tion and indeed to owe 

their success in large measure to so doing it comes as a shock to read 

in the conclusion of D. iC. Fieldhouse' s recent book ( 6) the statement: 

"Unilever di1 not believe in vertical integration after the early 1920's 

but read on and the shock dwindles away •••• "and all internal transfers 

were charged on a fixed fornula whose aim WA.S to ensure that no part 

of the business made a profit at the expense of any other part". This 

begins t" sound very like the policy of allowing the farmer to 

share in the prcfit of the processor, the transporter, the retailer 

and the exporter. In fact Unilever did not for:'!". until 1929 but Lever 

and others hed a.:L_ eady learned some sharp lessons. The spectacular 

drop in palm oil price from £98/ton in 1920 to £39/ton in 1923 faced 

W.H. Lever with a heavy loss ar,ci A. ,Jurgens wa:, also placed badly 

because of his comn1.i tment to copr'3.. Lever then resorted to a policy 

of whac in terms of marine archit~cture might be called "bulkhead 

constructiou". A leak in Jlle Sf!Ction wou:!..-:. not be ab] e to si:ik the 

II . . . . , 
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The policy continues today. It ~an and does pay, at times very 

Having been dissuaded by the British Government from establishing 

more highly organized palm oil trade in West Africa (upsettiag the local 

way of life) he rented huge areas of the Congo in 1911 for the purpose. 

These vent on to produce in quality and quantity a world leader in 

this commodity and to provide (a condition of the ten&...~cy) a considerable 

infra-structure in communications, tospitals, schools etc. Although 

only with the introduction of plantations in later years were the fullest 

social benefits obtained. 

So much for defensive vertical integration; when Lever bouhgt ships 

to bring his oil from Africa (horizontal integration?) he was faced 

by the wrath of the Liverpool ship owners who threatened to construct 

a soap factory in opposition. Lever sailed on and won. With caustic 

alkali it was different and he discontinued its manufacture as part 

cf his soapmaking business when the nearby powerful chemical manufactures 

(later to become Imperial Chemical Industries) objected. Caustic alkali 

was then regularly brought in by barge. This glimpse of the earlier 

industrialization of the vegetable oil industry is given here to show 

integration has a long past and that its success st~ll depends upon the 

manne~ in which it is applied which in its turn is intimately involved 

with the people who apply it. Mautner (3 issues 7, 8 and 23) e~phasises, 

"The redistr:i_bution of the net income, back to agricultural production ... 

is the only way, therefore, to really increase agro-business in developing 

countries". The need for large agro-business complexes as the only way 

to secure this is not everywhere accepted to say the least. The 

point is well made (1) that some degree of decentralization may 

be fitting where it is more economic to site the first processing stage 

in the growing area. This keeps dovn the cost of tranrportation and 

is a powerful factor in opposing rural depopulation as well as providing 

the best chance of bringing relatively fresh material to the mill. As 

mentioned in Section 1.4, crude oil can tnen conveniently be shipped 

out to urban factories or for export. On the other hand the central 

availability of information and technical assistance is a seemingly 

obvious way of avoiding duplication of R and D effort whil~t one 

area may then most easily benefit from the experience gained in another. 

"Area" may here mean not or.ly different locations within a country or 

geographic region but that studies connected with ice cream manuf~cture 

may unexpectedly also yield results of importance in detergency. 
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2.1. Necessity for Flexibility 

As integration extends ~his infers the enterprise has grown and 

therefore the task of preventing temporary stagnation or hold up of 

resources wheth~r people, money, materials or plant increases. Factory 

design offers a moael for the wider organization. If the intake of raw 

material ~s seasonal a balance has to be struck between cost of holding 

raw material, capacity of processing plant and how much finished stock 

can be heli for hoY long, ~aking ir.to acc0t·nt its stability or shelf 

life and the swings in sales volume. If more than one harvest o~ the 

same kind of crop is grc~-'!! in a year this helps. If the plant is ~o 

designea that mo~e than one variety of seed can be processed and their 

harvesting seasons do not coincide tea clos~ly this is a coIIJDlOn 

strategy for better utilisation of plant and people. A sensible provision 

and management of credit promotes cash mobility in particular at the 

launching of some new phs.se in the enterprise. 

Within a factory the provision made for storage of semi-processed 

material between stages confers flexibility but it costs money to construct 

and maintain. Further, it is undesirable from a quality control aspect 

that semi-processed oils should be held in intermediate storage for 

longer than intelligent planning can contrive. Within the factory where 

a number of different oils have to be processed simultaneously forethought 

must be exercised - and some ~xpenditure - to render their segregation 

reasonably easy, otherwise mixtures occur, downgrading value, or 

constant delays arise for line clearance etc. Outside of the factory 

it is probably advantageous for the ent~rprise to control its own 

transport for input of raw material and outward movement of finished 

product. Where different co-operative enterprises supply similar outlets 

there is a good case for a common transport facility. The reduction 

in costs for the agro-business in adopting bulk transport where possible 

in place of relatively small containers has been stressed (3 issue 17). 

Soapstock is the obvious useful by-product of oil refining, lecithin 

from degwmning, tocopherol recovery from deodorisation and, often 

of crucial importance, is the opportunity to sell cake/meal as livestock/ 

poultry feed 9.t an economic price. In the compounding of the latter 

co-operatives ~f different kindP (oil, cereal, sugar) may support one 

another. 

Lastly (3 issue 23) a.n alert experienced management is an essential 

for shooting troublP. before it a~ises. Some formal training in the 
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science of planning is needed in addition to technical qualification. 

This is true in praduction, engineering and marketing. 

3.0. H0rizontal integration and measures to promote it. 

Some form.z of horizontal integratior have already been describei 

here (sec. 1.0) as provision by the enterprise of some of its own 

requirements by manufacture. Thus hyirogen by the hydrogenator of oils. 

This 1oes not necessarily m~an venturing into the chemical industry to 

supply ~ther people with their hydrogen. Indeed the hydrogenator often 

makes his own hydrogen because he has no other source of supply at 

wiything rese~~ling an economic price. If such a source of hydrogen 

does exist nearby at far grea~er volume than his own requirements, 

there would be no point in making more, alvays supposing acceptable 

contracts could be made. With a material such as sodium hydroxide 

this can be economically transported, even fr".>m one c0untry to another, 

so purchase is likely to be the most pra~tical. Each situation has to 

be judged on current conditions and future prospects to the extent 

these can be foreseen and that may be the heart of the difficulty. 

If the vegetable oil producer has a continuing demand by his own 

process for some 9.Ilcillary reagent that situation is reassuring, but 

the time may come when another producer enjoying an economy of scale 

can supply the commodity more cheaply. 

There is the wider interpretation of horizontal integration 

which means taking advanta~~ of some facility held in one kind of 

business which is highly relevant to another. Unually this facility 

has a technological be.sis to which there may be attached a further 

marketing advantage. This can lead to diversification. This may be 

justified because it increases the level of productivity of the 

resourc~s held rather than leaving them to be duplicated by a potential 

competitor. An example of successful diversification is provided by 

the Kaira Co-operative in Gujerat (AMUL) which, first onerating in milk 

production and distribution, then spread not only to outter, cheeses, 

malted milk, but milk chocolate, thence to cocoa beans, limes and 

lime juice bottling, and a modern rice mill for those of its members 

who grew paddy (4). The Warana co-operative in Maharashtra has expanded 

steadily from sugar into flour milling, spice powdering, papad making, 

poultry and dairy produce. It owns its printing press and a local bank (4). 
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The Podravka enterprise in Croatia (16) also illustrates diversification, 

usually into technically related fields. All these examples illustrate 

steady growth taking advantage in ioost cases cf acquireti ''know how" and 

facilities. If several enterprises diversify in different directions 

they may end up by competing w~th one another in at least some types 

of activity and duplication of effort ensues. If they are geographically 

widely separated the duplication is minimized and may be insignificant. 

It is not possible, therefore, to lay down a rigid set of rules as 

to what will be advantageous. 

Before di•ersifying it would pay many enterprises in the third world 

to overcome the astonishing losses between harvesting and consumption 

which range t'rom 2n to 40% of the crops concerned (17). Again it is 

calculated in 70% of the world's agricultural land yields are no more 

than 20 - 30% of what coald be possible. The obvious starting point 

in investigating what type of diversification is most promising is 

to consider what by-products are thrown up by the enterprise. Vegetable 

oils are, ~f course, a renewable resource as distinct from fixed 

mineral oil assets, and in several countries are attracting attention 

as possible future fuels - alcohol being another. Industr~&.l fats 

'i.Ild oils account for 15% of world production, but of these at the moment 

80% is of animal origir.. '('he relative importance of the non food uses 

is shown by the following distrib~tion. 

Soap 

Detergents 

Surface coatings 
plasticizers 

Greases 

Food Additives 

Cosmetics 

Table I 

4.0. Possible forms of integrated development 

% 
45 

19.5 

18.3 

7.9 

6.3 (as distinct from food 

3.0 itself) 

A study of the subject quickly shows that several organizational 

forms <i>f integration can succeed (1) just as several forms of plant 

life can succeed, but they all have to come to terms with their 
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environment. The three forms of organization vhich dominate the 

integrated vegetable o~l industry are; 

- State owned and operated enterprises 

- Co-operative owned and operated enterpris~s 

- Private and mixed Private - Public owued and operated enterprises 

There are of course examples in vhich a natfonal or region!il 

government plays a big part in advising large co-operatives, as 

in India, or vhere a large private compnny helps to organize and advise 

a co-operative and then buys the product to process further or retail 

to the public, as in U.S.A., India and both developed and developing 

countries. Whatever the form, some coliilDOn aspects or contr0l ~xist in 

these enterprises as discussed belov (see. 4.1). There is for most 

forms a common need to promote the idea of integration and its advantages 

to farmers, mill owners, operatives etc., depending" upon the local 

situation and the sophistication of the personnel who are to take part 

in running the integrated enterprise. Generally speaking motivation 

arising from perceived mutual benefit is the key f&!tor. Even the 

members of monastic coDD11unities who take common ownership of che means 

of production and distribution for gran~ed and adhere to poverty, 

chastity and obedience, still cherish long-term plans for personal success. 

It has been remarked (3 issue5) that farmers co-operatives, chain stores 

and government collective farms are all able to operate in an integrated 

ma:mer even within differing political s,tstems, but they must ensure 

that t~e added value of the enterprise is distributed justly, not merely 

for the immediate benefit of members but also as investment to allow 

future grovth. References (1) (4) (16) arrive at substantially tr.e 

same conclusion. 

4.1 Control ~ithin jutegretion 

Granted members have some degreee of motivation and what they are 

trying to do together is not hopelessly at odds vith their physical 

environment, day to day control is by cash - this me.y be seen as a daily 

payment each evening for the milk delivered that Dl)rning as in AMUL (4), 

or high level decision as to how much of the annual profit is to go to 

which activity of the co-operative; this, too, eventually has its day 

effect on the lives of member~. 

PODRAVKA established its own bank (16) and Warana (4) also. 

Fieldhouse's stud.y (6) of Unil·.:.ver Overseas through the decades is 

heavily concerned with the separate profitability or otherwise of the 

different subsidiary companies. The better able an enterprise ic; to 
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finance its own expansion from profits the stronger it becomes since 

less profit is being drained avay to service de1t. This does not 

mean the established co-opera;;ive should never borrow outside. A 

wise choice for development ca~ both pay ba~k debt and yield profit. 

A decision has to be taken if one component of an integrated unit is 

c~rrently earning 100re profit than a.nether whether this is allowed to 

affect the rewards for some members as against ott>ers and we have alre~dy 

said tte success of integration depends upon the perception 0f mutual 

benefit.. Where the relationship is more on a horizontal level rather 

than one section deriving all its raw material from an earlier stage, 

then the decision must be how long the loss making activity is to 

continue. It may have to be re-organised or abandoned. 

An important point needs to be mentioned here. Technical statistics 

and financial accoWlts need to be reviewed side by side. For three successive 

quarters the cost of steam used per ton of soap produced may rise, not 

because more steam lias bee11 used, but because the price of fuel to 

raise the steam is steadily increasing. The free fatty acid of a crude 

vegetable oil may remain constant whilst the refining efficie:icy 

apparently grows steadily worse simply because the gum content has 

been allowed to rise. Ba.d relations ~an grow between different components 

of an integrated system or ~etween customers and suppliers in an open 

market if analytical test procedures differ and this fact, known only 

to a few chemists, if at all, throws up different results on identical 

material. Even when a financial control is operated justly faults ma~/ 

continue which have a technical origin. In this case the control 

cperates to spread equal misery rather than mutual joy. A recipe for 

even greater misP-ry is to have unjuot financial control working with 

inefficient technical management. Lastly, having obtained highly 

motivated people working a technically SOWld sequence of pro1~ess steps 

for a fair share of profit, planning remains essential if profit is to 

be max~mised and recriminations avoided. Failure of the food industries 

in developing countries !>as been ascribed to the non-ex~stence of a 

proper link between production, processing and marketing (1). Integration 

must include planning which itself possesses some degree of flexibility 

and the planner3 some degree of responsibility. Some knowledge of one 

another's difficaltie::;, obtained by personal contact between manageme1.t 

of production, processing and marketing, is a first step tovards harmonious 

relations. 
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~.2. State integrated development of agro-induEtry 

Prior to the establishment of an integr~ted industry various small 

units exist possibly using outdated technology, not working in any 

particular harmony and falling far short of ~ealizing full added value 

opportunities because they iespatch raw materials to distant processors. 

A second situation is where no raw material is as yet available, 

so plancing should be aimed at producing the raw materials which UNIDO 

strongly recommends are first identified by market research (1). The 

complex should be formed by starting comparatively small modules which 

are so designed that their progressiv~ ~xpansion is unhindered as 

demand grows. 

Th~ region around Pelotas in South Brazil was 3.Il example of the 

first situation. 7he agro-industry was therefore re-organized with 

UNIDO's advice and the co-operation of Govern.~ent and industrialists. 

Government had to provide credit to increase quality and quantity of 

of production. Very ~arly a centre was established to give training to 

process personnel ana technical help to plants, the smaller ones being 

Merged to achieve some economy of sea.le, whilst more modern equipment 

was ~rovided. Some degree of specialisation was arranged. Within a 

space of five years it is expected this less developed region will be 

so competitive as to operate successfully in the national market against 

imported products. A second example of the same kind is provided by ~he 

Staces of Minas Gerais (Brazil) where agricultural ~roduction was in 

fact shrinking a~ the rate of 0.5% per year in the Late 1960s. The 

Industrial Develupment Institute having first identified lack 0f the 

right raw materials introduced projects which not only encounraged 

farmers to produce them but arranged their processing afterwards. Within 

five years a ~rowth rate of 6.2% per year of agro-busir.ess had been achieved, 

46 existing enterprises enlarged and 61 new ones introduced. 

As an example of the second type of situation UNIDO co-operated with the 

Mexican Government to identif~ some 40 opportunities for creating integrated 

food processing plants for two regions, the experience from which will serve 

as models for others throughout thz country. UNIDU is co-operating with 

the Nigerian Goverrurent along similar lines. 

It will be obvious that for developments to take place on this scale 

public money must be involved. A helpful practical 1eature is that 

although large ~rejects may be planned for the longer term, UNIDO has 

found small yet efficient processing equipment for fruit and vegetables for 
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the indus~rial modules it recormnends 3.S the first stage of integrated 

Jevelorm·::nt, and three such unit::; are no;.r being arranged for three different 

develo1-·ing countries. Tlw need for regular checkinr~ of progress against 

tareet in all national development rlans has been emphasised (5). 

It is advantageous to recornize that it is prudent to bear in mind 

that integration mu:.;t have sensible limit.s. In particular it must not 

be so extended that one enterprise begins to exersise a monopoly over 

a larce segment of the national lifF:. This will arise if it develops 

a controllin[ interest in activities peripheral to its main concern; 

4. 3. C·)-operat i ve in. tegrated development of agro-industry 

Co-operative~ in varioas sizes and forms and in very different political 

environments have been known for well over a century. Integration is 

the immediat2 object of our attention and we are assured it works 

indepe1:dently of the politic al system { 3 issue 21). Farmers long ago 

organized their own retail outlets and tile converse has happened in a 

big way where big retail chains have ,joined hands ..-ith cig farm co-operatives 

to produce the benefits of integration. What has proved desirable in the 

developed countries as an organizational form would seem at least equally 

desirable in the developing countries. 

The integrated co-operative form of agro-business is advanced as 

the answer to the artificial advantages of permanently subsidized agriculture. 

It is one thing to extend credits to ge~ a business on its feet, but 

quite another to carry it for the rest of its life. The need for high 

personal commitment for the success of an integrated - or any other -

system has already been argued. Similarly it seems the sensible limits 

of diversification should somehow be established. These seem to vary 

according to circumstance - merely economic phenomena without any moral 

connotation. It was the government of India who invited Dr. Kurien, 

the chairmen of the National Dairy Development Board, t~ extend to 

production, processing and marketing of oilseeds and vegetable oil in 

Gu,jcrat the same techniques of management which he had .nade outstandingly 

successful in his management of N4UL, the dairy co-operative. He did 

this to such good effect that member3hip of the Gujerat Co-operative 

0ilseeds Growers' Federation (GCOGF) grew from 300 members in 1980 to 

70,500 by the end of 1982. Better prices were offered to tne farmers 

and reliable supplies of seed, fertilizers, pesticides, rhizobium 

cultures and equipment were secured. By the end of 1982 the co-operative 
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came to O'Wil two cil mills and ~-as able to plan expansion to more 

processing units costing in all about U.S. $ 850 million (29). The 

extension of AMUL's activities into bottling lime juice (_·ec. 3.0) came 

about from the spontaneous demand of some members of the Ai\fi.JL·co-operative 

who also incluil_ed the cultivation of lime trees along with the dairy 

interests. 

4.4. Private and mixed private - public integration 

Tl1e ownership of an enterprise does not nP.cessarily relate with whether 

it becomes integrated or, if integrated, successful. The large TNC's in 

the oils anc fats business are all integrated, some to a remarkable 

degree. They have had successes and failures. Was the omission t0 go 

into pet foods by a supplier of human foods r~~lly a major mi~sed 

oppvrtunity of ~iversification - or vertical integratio~; Seemir.6ly -

yes. Not everything can be foreseen. Tt.e success of integration depends 

upon how it is done. Two points may be emphasised for general application. 

Each link in the vertical chain must be scrutinised by the accounting 

system so as to see that its continued operation contributes some profit, ~nd 

if n~t, why. The operation of a joint private - public integrated enter­

prise should derive much initial support and chance of success if the 

private part can feed i.1 expertese a"ld experience, people and money, 

very much as a government ministry provides technical and financial back­

up to a new farmers' co-operative which could certainly not afford 

such service in its early years. The private enterprise is likely to 

be the customer of the co-operative and provid€· much of the later section 

of the chain. 

In 5 years from 1963 Hindustan Lever djspersed about £lm. to 

proroc>te a co-operative dairy industry in Etah (Northern India) which 

vould give greater availability of milk within a smaller area, thus 

lowering collection costs at the samP time benefitting the farmers. The 

scheme did not succeed at all until the comp$llly used its employees who 

were graduates in agriculture, who up to then had merely supervised 

milk collection, to go out and live in the villages to show them how 

to help themselves by using fertilizers, crop rotation, veterinary 

care and government extension scheme credits rather than private 

uorro~ing from money lenders. Then came the turnin~ point, and the 

villagers willingly accepted a free artificial insemination service 

from higher yielding cattle breeds (Holstein, Jersey), and help to 

purchase higher yielding (Murrah) buffaloes. The Hindustan Lever Integrated 

Rural Development Programme has also lifted the level of agricultural 
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production in various crops among 35 villages so successfully that it 

plans to expand to 60 village clusters, the emphasis remaining on village 

· d · · The programme now has an annual comm.uni ties taking their own ec1.sions. 

budget of £170,00C and will soon possess its own Rand D centre for 

agriculture and animal husbandry. Success did not come immediately 

and -was achieved by personal commitment and belief that benefit would 

really result (18). 
In anot~er example of private - public enterprise, Nestle, supervised 

the creation uf milk co-operatives in Mexico and in up ~0 6 years produced 

and distributed over 60% of all milk consumed in the country. Further, 

v1rious Japanese firms have promoted extremely successful agro-complexes 

in South America and Indonesia (2 issue 11). TbeGe various examples 

of practical help are well summarised by the remark. "It's not so much 

what you say that matters, it's what you do". (19). 

4.5. Promotion Policies for Integration 

Policies are general strategies and are therefore discussed in 

br~ad teni:s here. The tactics or prac.tical measures suited to implement 

particular policies will be examined in detail in later sections. Policies 

involve choosing one or more options and may be presented in this way. 

Here are eleven of the important options. 

a) Before embarking on an integrated project a market must indeed 
be identified first, but secondly, is the oil source to be linked 
prominently with protein if possible (soyabean, sunflower, canola), 
and is a conscious effort to be made at the same time to direct 
a traditional eating ha.bit to a better nutritional level 
by propaganda and maybe mild cost incentive (14). 

b) How much money can be found initially; how long is the pay back 
period; how much more money will be forthcoming later for 
possible expansion; will a private foreign partner (if any) 
be allowed to repatriate a proportion of profit? 

c) Will there be a declared policy against possible envirorun'.mtal 
hazard with realistic limits? 

d) Is the modular approach to be used and therefore the probable 
need to acquire lnrger equipment in say 10 years? 

e) In the case of moderately extensive vertical integra~ion who 
will define the limits for horizont9.l integration - the State 
or the owners? 

f) Will any export target be set and will early further ver~ical 
integration be deliberately promoted to achieve it? A by-product 
such as wax from rice bran oil if cleaned may sell well abroad, 
but not at home {3 issue 7). 

g) What allowance is to be made for R and D, the S·?ed corn of 
further growth and can it be provided by a foreign partner 
(13) (14), and under what conditions? 
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h) What i5 to be the scope allowed under contracts £?"anted to 
TNC? 

i) Is there a policy rc-r pruning 'dead \iOOd', thus encouraging 
heal thy growth of the industry. 

j} Bearing distance and transport cost in mind as well as social 
obligations, is it decided at some point in the processing stage 
to split the integr3ted process ir necessary (l)? 

k) Is it agreed to use bulk handling (home and export) as far 
as possible, and to cinploy indigenous packaging materials 
wh<:n needed (3 issue 17)? 

~efere~ce is again made to the warning at the end of section 4.2 

that intesration should not be carried so far that one enterprise 

monopolises facilities in vrich others have an1 equaJly genuine interest. 

5.0. Interua.tional co-operation and integration in the vegetable oils 
and fats industry 

By the "types of international co-operation'' we may understand its 

geographical distribution, the nature of assistNlce provided, whether 

it is free or has to be bought. The type will vary according to the kind 

of co-operation we have in mind. In the next section different important 

fields of international co-operation are mentioned and some pointers 

giv~n as to how this co-operation is DPSt effectively operated. 

5.1. Information 

Information is one of the big factors affecting integration in the 

vegetable oils and fats industry as in many others. Its storage and 

rapid efficient retrieval has advanced enormously in the last decade 

to beco~e a science in itself. 

Distance no longer matters. It is a help, however, if a person 

sitting on top of the answers in a developed country understands the 

questions from developing countries. That is why it is an advantage 

if the graduates in charge of different bits of' the information bank 

have practical experience of the technology in question and rotate 

their service from the centre to work in the field or factory and 

back again. It also helps if the manage~ in the developing country 

knows the information exists and lx>w to con,act the centre which has it. 

Very frequently he does not. International co-operation can take 

the very effective form of establishing an information centre in 

the region of several developed countrierJ which are seen to have 

common problems and interests, thus we have the creation in Jakarta of 

the Asian and Pacific Coconut CoDID'IUnity headquarters to serve 10 or 

more countries. In support of the APCC are UNIDO and FAO. In the 

private sect<Jr we have tre Technical Information Services in Rotterdam 

-1 
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and London of a TNC such as Unilever to quote an obvious case, which 

serve 70 different countries, whilst a research laboratory in Bedfordshire, 

for example, is making the pace for the advancement of cul~ivation 

of the oil palm, first in Malaya, but finally for any country in which 

the palm tree will grow. 

The large central R and D establishment not only achieves economy 

in avoiding having to duplicate very expensive items of equipment in 

several laboratories but since much research is multi-disciplinary it 

derives advan~ag~ from concentrating many researchers in one place. 

Figuratively and literally the mere excnange of information wil~ 

be f·rui tless unless the appropriate action is taken. One of the best 

ways of promcting action is personal contact by experienced individuals 

sent 0ut to the scene of operations by a UN agency or a TNC parent 

company at a mutually agreed time to observe and take part in the work. 

A quick, ev·en if modest dividend frc.m such a visit is always stimulating 

and encouraging to the organization visited. Action does not always 

have to be positive in ord~r to be profitable. Stopping people doing 

a wrong or unnecessary thing saves time, money and plant capacity and 

invites no extra effort. Wrong a.t:tion follows from ignornance, unnecessary 

action often derives from its having been the effective answer to some 

exceptional problem in the distant past which is no longer present, 

but the action has become secrosanct in local :.mderstanding. This 

error is by no means restricted to the developing countries. 

5.2. Feasibility, Planning and Investment 

These go hand in hand. Feasibility is an appraisal of the circumstances 

to discover if they allow of a lasting success. If they appear to do 

so, then comes the question of how to plan its achievment and at the 

same time estimate the cost (investment) for each plan if there is a 

choice. This sequence is colDJJX)n to all projected enterprises as well 

as integration of vegetable oil agro-business. Sensible plans aj.most 

certainly depend upon experience within the same field and this may 

~ither come from a person who has always worked in that region of 

the world or an expatriate who has spent years in a very similar 

en.vironmenC.. 

A chemical process, however, is probably designed to operate in 

its own environment (temperature, pressure, catalyst) so the expertese 

in unlikely to have particular l<wal con:iections wid, therefore, 

international advice should he easily avail11ble and from several 
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The foreign investor is likely ~o point out that jobs will be 

created and only af'ter local taxes have been paid is a proportion of 

the profit repatriated. This will all be settled at the planning 

stage as it is obyious the scope of the plan depends on the rate at 

which cash is to b~ fed into the project until it ~ecomes s~lf supporting. 

It is for consideration whether and for how long a new project should 

enjoy some kind of tax holiday. Some very clear detailed advice on 

what form of financial assistance it is safe to accept is given in the 

UNIDO publication (2). 

5.3. Training 

So far as international co-operation is concerned trai•.I.Lag to promote 

integ-:-ation of the vegetable oils and fats industry in developing 

country is given in appropriate factories, technical institutes and 

universities within the developed country or a developing country 

which happens to have established in it some instit~tion especially 

well equipped in the oils and fats field and will also accept trainees 

from other develping countries. This is likely to be particularly 

app~opriate if the developing countries are in the same area and possess 

similar climates with the same crops. Costs may also be low. The 

organization of these trainee opportunities falls primarily within 

the jurisdiction of governments in conjunction with UN agencies whose 

huge work here is well publicised. A TNC can act similarly as regards 

its own managers nearly 600 Unilever managers travelled to Europe for 

formal traini~g of up to 6 months during 1982, whilst during the same 

time Hindustan Lever accepted 11 managers from Nigeriu, U.K., Bangladesh, 

and Zimbabwe, anJ sent 22 of its managers to other countries. Some 

secondments may be for 3 years. The annual formal training cost is 

around £30m/ann. (14). Conversely, regional residential courses 

are held for tw0 weeks, at which some European experts are present 

to assist in the instruction. Further, whether the expert is sent 

out by a foreign developed country government, UNIDO, FAO, or a 

TNC, it should be unr::.erst.(•Od and commonly is, that part of his management 

task is to prepare a replac~~ent from the developing countries as well 

as to train workers at a subordinate level. In this case the enter-, 

prise becomes more ielf-sufficient and able to expand its integration 

programme now financed, at least in part, by its own earlier success. 



Training must cover many aspects apart from the teclmical side of the 

t-0nter:rri se such as marketing a.nd personnel work. Training on how to 

rur.. operatio1ial planning of agro-business complex (2 issue 16) is 

impcrtant and eV"en instruction on how to train. 

).4. Tndir.g 

DeYeloping countries need to be helped to export such gc..ods as 

they are well able to prod;.ice ratber than hindered by tariff walls 

(see end section 1. 3.). Exporting to or.e another witt.in a group of 

developing c0ai~tries such as the Caribbean Co111D1unity is a means of 

reducing foreign exchange diffictlti.es; pooled manufo.cture of 

agricultural equipment js another example. (3 issue 12). Direct 

exchange of goods between t«o partners 1!18.Y be elaborated (if markets 

exis~) to a cyclic exchang~ a.ri.ong three or more, nne of whom may be 

a deve.loped country ;rhich itself has an incentive +o take pa.ct. 

The trade agreP.ments must remain in force loug enough fer the 

respective agro-businesses to develop strength. Finally, if several 

neighbouring developing countries connot munufacture some of their own 

requirements they may be able to i;:ibtain better purchase ter::ns hy 

operatir.g a com.'Il01"1 buying agency just as individual companies in a 

TNC do when they pass their requirements to Head Office. It is therefore 

desirable to consider joint ventures between developed and developing 

countries or even between developing countries themselves. Common 

marketing arrangements for such groups should also be examineo. 

5.5. Indirect co-operati?n 

Pesides the obvious forms which have just been mentioned, of helpful 

co-ol)ei·ation with developing countries, a number of other ways of 

assisting exist which, althouBh they mA.y be .1 ess direct and not confined 

to the vegetable oil industry alone, nevertheless enable the developing 

countries to achieve the full potential of its natural resources at a 

greater rate. They include making available at low or no •..:ost servic~s 

in meteorology, aerial survey, geological survey, indentification 

of plant diseases and other back-up services too expensive for the 

developin9' countries to maintain in an elaborat;e form. Having said 

this it.. is fair to conclude that the best service among the many which 

could be provided hy the developed countries is a market. 
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6.o. Action 

Action to promote integration must itself be integrated, certainly 

within a country, but in many regards at a wider level, so that progress 

ms.de in sofle items is not frustrated by failure in others. The wider 

level here mentioned refers not only to geographical boundaries but 

also to classes of commodities such as oils and fats. Identifying the 

nutritional needs, thP appropriate crops and the countries in which these 

needs occur corresponds with our acceptance of the fact that the first 

step in integration is identifying a market which will then provide the 

economjc incentive or motivation (20). It is the raw material of global 

resources in skill, ~oncy and equipment which then has to be processed 

to meet t~ese needs. Priorities have to be recognized and action co­

ordinated so that resources are managed and not wasted. It is, however, 

the action taken at ~he national level which is the immediate cause of 

the ~ountry's vegetable oil and fat agro-business expanding, granted 

that resources are transmitted to them via UN or national agencies or 

even private companies. Certain actions which will result in an early 

practical benefit ~re included in the following sections alongside 

those of more lcng term importance. 

6.1. Nati0nal Action 

Even if the components of a national agro-business already exist, 

perhaps each one following an independent line of action, their integ­

ration to more profitable operation has to be planned as a sequence of 

steps, each one preferably self-sufficient within itself, but fin&lly 

leading to the maximum profitability of a vertically integrated chain. 

If the exploitat:'.on of some particular crop not at present cultivated 

is fou:id to have a marl~et, preferably both at home and overseas, its 

development through cultivation, processing and marketing must follow 

a very similar pattern of planning. 

National action should first be directed to discover, then obtain, 

what will provide the la~gest relative return for the least outlay in 

th~ shortest time. Bigger returns may well follow but are likely to take 

longer and require bigger investment. A rational plan which fits 

the vegetable oil industry into the development of the remainder of 

the economy is the most certain way of gaining this bigge~ return. As 

emphasised earlier it must be a return in food/cash for those doing the 



York if momentum is to be maintaine1, and the momentum will be greater 

at all levels as the return is seen to be bigger. The quickest return 

may well be the negative action of stopping wrong or at least unnecessary 

procedures, i.e., waste. To stop waste it must be recognized. This 

may depend upon expatriate help, and should be given on the spot and 

derr~nstrated by the helper. The big return as distinct from t~e quickest 

~ust surely come from positive action. 

Integrated action is achieved by co-ordinated planning, so someone 

must have the responsibility of putting the different parts of the jig­

saw puzzle together, but in tLis particular game a piece which does not 

fit is all0wed to be re-shaped. it is essential that the person having 

the authority be designated and as far as practicable the scope of the 

authority and responsibility delin~ated. In war this is called combined 

operations; soldiers, sailors and airmen may all take part; here we 

are concerned with tractor drivers, machine minders and shop-keepers. 

Standarcs of performance and efficient use of inputs (chemicals, man 

hours, steam, etc.) must be capable of measurement and managers 11Ptivated 

to keep watch on them in the same way as in TNC. In the study performed 

to decide whereabouts in the country the different components of the 

integrated inic~stry are to be located care must be taken to keep transport 

to the mi:iim:m. A. general r'J.le is to locate the extraction of oil and 

handling of resultant meal in the growing area, whilst refining, hardening 

and othe~ modification may possibly be performed with advantage in an 

urban area. 

A tragedy for dev~loping countries is that between harvest and 

consumption there may arise horrifying l~ss of raw material (2G - 40%) 

(17). A big proportion of this results from bad storage and handling 

as well as poor processing ro'..ltines (5). Again, if the faults can 

be identified and first managers, then operators, motivated to avoid 

chem, a much more profitable end result is obtained. It is 

almost certainly not possible to erect and operate in a very short space 

of time a storehouse with all the sophisticated means of seed handling, 

temperature and seed moisture control of tne kind t;O be found in developed 

conntries. Protection can be obtained from thP- worst rigours of climate 

by cheap means such as waterproof sheets and hard standing. For each 

increase in free fatty acid of 1% which is avoided, a 2% increase in 

refined oil is likely to be gained. 
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The use of bulk transport and handling already c-Jmmonplace in 

developed countries and their overseus ~ffiliates i~ anothPr activity 

which gives a quick saving; it should be phased in as a normal feature 

of the integrated system. 

Integrated enterprises such as POi.lRAVKA (16) already have more 

than 20 years experience of co-operation with foreign companies of 

their choosing in the food and pharmaceutical field vith :i.greed exch<-nge 

of information and training of personnel so that products made under 

licence in Yugoslavia have been developed in the PODRAVKA's own 

laboratories beyond the capability of the original. UNIDJ is cons­

tantly attempting to promcte help of this nature (16). 

Governments oreratin~ a pric~ control on purchase of primary ":!rops 

expose themselves to seveL"al risks such as blc.ck market and smuggli.1g 

especially if the system of collection is al1eady weak (5). 

A tax holiday of reasonable duration for investors in the agro­

business would seein to be one of the most effective vays of pcomoting 

local and foreign investment. This information could be in~orporated 

in the prospectus showing what market and natu~al advant.ages 

existed already for the aE;ro-busincss planned, the scale of th0 pr.)j2ct 

and vhat amount of financial support was already assured. 

6. 2. Regional a.nJ. (aob3.l Action 

Regional Head Quarters of organizat.~ons ,t.-;c .. Li.ng with veg.~tab1,~ 0ils 

and fats should act as intermediarie.> between l.f:l agencies ancl o~·ganization 

members with the purpose of' co-ordinating assistance anJ prr~v··ntin~ 

its being ieplicate.1 where that would be wasceful. Where such organi•·.8.ion:; 

do not exist on ci ge~ographical or commodity basis consideration r;houLl 

be given to setting them up. 

Re:gional rathel' than national training centres would often give 

both basic instruct i.on and a broadening of outlook to those attending. 

A training centre for oils and fats techno:1ogy t•~ bt situated in one 

country of the region and so on, is an attracti,re working arrangement. 

One research establishment. in an~r particular field would seem to 

be an advantage for the whole group and this should maintain close links 

with kindred e~tabL i shmr:ntf; in the rl1:velo1,1:rt countries to the extent of 

The A:;ian and l'acifil! Cocon11L Communiry, t:1~ Malaysian Government's 

assistancf: to Bangladesh, India, 'rh.1.i land 'Ind the Phi lippinen in developin1• 
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their oil palm industry, the sharing of facilities in the University of 

the West Indies, the application of Unilever's cil palm experience in 

the Cameroun to problems in Malaya, the sharing of research results 

by Unilever Research Laboratories, tho:' USSR! s progressive advancement 

of the oil bearing capability of the sunflower, and the creation of a 

genetic strain of rapeseed to give superior quality oil and meal by 

Canadian workers are only some of the more important examp.les of co­

operation extending from the regional to the global level. Inspite of 

all this, pointers to the immediate future of the next two decades 

emerge which are not wholly reassuring for the uniform growth of integratea 

vegetable oil agro-industry in the developing countries as at present 

constituted. Wiedermann (15) describes those oils as indigenous which 

continue to maintain a strong position locally, but which in world 

trade have only a limited place. Further, they appear likely to become 

relatively more limited in ~uture. Tables II, III and IV make this 

reasonably cle~r. 

'fable II 

World Fats and Oils Productic~ (mil.met.tons) (15) 

1970 1976 1982 

Soya bean 5,93 9,98 13,82 

Sunflower 3,RO 3.67 5 ,35 

Pa.peseed 1. 75 2.91 3.97 

Cottonseed 2,66 2,69 3.51 

r..roundnut 3,30 3,54 3,25 

Olive 1,25 1. 79 1,30 

Palm 1,76 3,23 5,38 

Coconut 2,27 3,43 3,43 

Other veg. oils 1,62 2,01 2,33 

Total 24,34 13,2~ 42,34 

Animal 12 15 

Marine 1.2 1.3 

l 
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TABLE III 

World Fats and Oils Distribution of Production and Export 1982 (15) 

(PERCENTAGES) 

Production Export 

Soya bean 23 33 
Sun fl over 9 6 
Rapeseed 7 7 

Pa.lm 9 16 

Coconut 6 7 

Total 54 69 

Other veg. oils 18 14 
Animb.l./ma.rine 28 -11._ 

100 100 

TABLE IV 

World Production of Major High-Protein Meals (mil.met.tons) (15) 

1970 1976 1982 
Soya bean 27,505 46,229 63,229 
Sunflower 3,479 3,397 5 ,109 
Rapeseed 2,'(78 4,524 6,227 

Cottonseed 7,617 7,735 10,058 
G1·oundnut 3,962 4,250 3,896 

Copra 1,240 1,878 1,875 

Marine S,426 4,773 4,5l6 

Total 55,46 16,00 98,20 

Developing countries should take into consideration the following points 

in plannign future expansion of their vegetable oils and fats industry: 

(a) The animal and marine fats and oils are expanding very slowly. 

(b) Cottonseed, groundnut and ol ivc oils arc classed as indip;enou.-;. 
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(c) Expansion has been achieveci chiefly by soyabean, sunflower, rape, 
palm a~d coconut oils. 

(d) Where the production of oi.l is linked prol!linently with the production 
of protein the demand ani hence produc~ion vill be highest. 

(e) Palm and coconut oils, w1ilst importar.t, do not contain those un­
saturated fatty acids (linoleic in particular) to the extent present 
in the seed oils and functionally the lipids of medium unsaturation 
are extremely useful. Hence, coconut oil production is seen as flattening 
out and eventually palm increasing slowly. 

(f) As crops produced because of the protein value of their meal continue 
to expand the associated oil vill be of a kind easily consumed 
itself or as a useful component in blends for those countries which 
do not produce sufficient locally. 

{g) Oil milling/extraction investment is seen as being rather less flexible 
or versatile in operation than oil refining and therefore a factor 
militating against rapid change. 

(h) Genetic engineering may influence things such as the protein/oil 
balance in the seed and adaptability of the plant to climate, but 
the requirement for oil and protein of maximum nutritional utility 
must remain. 

The emphasis in demand on protein appears to be for animal feed and 

where there is a rising standard of living this will continue. More 

vegetable protein will have to be used for direct human consumption, 

but the shift in proportion as a whole is likely to be gradual. 

Wiedermann sees the development of the oil~ and fats &.gro-business as 

a part of the food business as a whole, not as an independent entity 

~nd this is virtually the same concept as is being put forward vhen ve 

speak of success for agro-business depending upon integration. 

The International Association of Seed CrJshers (21) is quoted as 

finding that in th~ last two decades the world's increased needs 

for fats an~ oils have very largely been met from soyabean, rape and 

sunflower, along with palm oil and that world trade as seen in ex:IJOrts 

of coconut, palm kernel, groundnut, cott~nseed and marine oils has not 

changed markedly in four decades. 

Of other vegetable oils rice bran oil has the highest potential. 

Bran constitutes about 6% of the rice harvested; hence if it iz 

efficiently separated from broken rice and husk its oil can be extracted. 

World production of rice alrea~y in excess of 400 million tons has 

an oil e~uivalent content of about 6m. tons (22). It :P essential 

that the enzyme presen+, in the hran be promptly inactivated (brief 

steaming) to deter rancidity before further processing (23). The 

oil is most desirable from a nutritional standpoint and has considerable 

by-product potential in its valuable wax components.(c. 8%). The 
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refined oil has good stability in itself and although this at present 

is not a main outlet it could be hydrogenated to fats of vario~~ 

useful consistencies (24). Prompt inactivation of the bran combined 

with transportation to tactically located extraction points is at 

the heart of the problP.Ill. This seems to be a matter requiring resEarch 

at the global level. If, however, geneticists can contrive a high 

yielding easily harvested oil palm and engineers an acceptable 

conve:;ance of fruit bunches to mill it is not too optimistic to 

believe that a feasible and wid~spread use of bran stepilisation is 

already vi.thin the grasp of modern technolog~. By developing this 

technology so as to make it easily applicable we extend vertical 

integration of the rice industry antl open up the possibility of 11sing 

the major portion of rice bran oil production for edible rather than 

merely technical purposes. 

On the regional scale must be mentioned the enormous oil potential 

of the several species of palm to be found in Brazil, which in total were 

it capable of being harvested, has been linked in tonnage to the remainder 

of the world's oils and fats supply. It must woount to many millions 

of tons and with this oil would go millions of tons of cake and by-­

products (25). At least 19 principal varieties exist, of which the 

best known are Tucum, Urucury, Curua, Murumuru, Babassu, Dende and 

Cocotier (26). A means of processing the nuts exists, but their collectirrn 

is a bigger task. The oils obtained resemble tt.e familiar palm kernel 

and are, therefore, subject to the same constraint vhen used as food or 

as a raw material for soap and oleo-~hemical manufacture. This is 

a matter for regional consideraticn. 

Finally, and very much at the opposit end of the scale we have 

jojoba oil which is a vegetable oil extracted from a shrub grown rn 

warm arid conditions, such as Arizona and Southern Ca.lifcrnia. 

The potential market has been estimated at about 3,500 tons p.ann. 

for cosmetics, food and high pressure lubricants, anti-foaming agents 

and in general as a replr.cemP.ut for sperm whale oil. It is superio:· 

in not containing the amount. (25%) of glyceride oila in the latter, but 

esters(97%) made up of long (20 - 22 carbon atoms) chain alcohols and 

fatty acids, each with one douhJe bond, no stearin and no fiGhy odour. 

A yield of oil per acre of nne ton iG the tarp;et for cultivation i11 

California (271). The present price of US ~ 70 per gallon fluctua1.i>~; 

widely with the passage of bme, but ~ven relatively sme.11 pro.j·~ck 

of this kind might merit com·irl.~rRLion for 1,,·a.nsfer to a devf~l·J·iin ~ 

-1 
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country where climatic conditions happened to be particularly favourable 

and labour readily available. 

Regional and global action to lower or abolish tariffs is an obvious 

action which has tu Le- c:m:~tantly pursued to provide motivation for 

developing countries agro-business (28). 

6.3. Action ~Y International Organizations, including UNIDO 

These are best designed to help developing countries help them­

selves since it is only from such help that improvement gained remains 

secure. Perhaps the first function of international aid in this sense 

is to make information available, then to assis~ in the making of choices 

by the developing countries. UN organizations should endeavour to faster 

the establishment of geographical and/or commodity organizations to 

co-or1inate the grovth of the vegetable oil and fats industry in member 

countries. 

In andition, UN agencies should assist developing countries to establish 

new research facilities for the vegetable oil and fats industry or1 

both national or regional basis as applicable. 

Training of personnel is vitally important for any industry and 

therefore a UN agency must continue to maintain the facilities for this, 

which it presently organizes, at a high level of priority in its programme. 

Studies whether of a technical or commercial nature, including 

feasibility studies, remain one of the most valuable forms of assistance 

which a UN agency is able to complete for the benefit of developing 

countries. There follows the promotion of investmer.t in the oils and 

fats industry of developing countries and the obvious need to provide 

technical assistance for the various projects undertaken. Even vhen 

the newly established agro-business becomes self-sufficient the arrange­

ments for help in research and training must be maintained or even improved 

so as to maintain momentum. 
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