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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 

mechanical expression. 

The regional country groupings ie Developed Countries, Developing Countries 

and Centrally Planned Economies are those de3ignated in the FAO Production/Trade 

Yea rhooks. 

All units are in metric tonnes. 

~1ere data are omitted from tables ••• indicHtes that information is not 

available and - denotes a nil nr negligible amount. 
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Introduction 

Product Cover~ 

This study has been undertaken by the Tropical Development and Research 

Institute (TORI) under contract to the United Nations Industrial Dt.:ve1orr..er:.t 

Organisation (LlNIOO). la July 1983, Mrs TS Buckle of the Sectoral Studies 

Divison of u~aDO contacted TORI with a view to upciating the Draft World-\\i<lc 

Study c,f the \'egetabli:> Oils and FiltS lnciustry which was presented to the 

First Consultation Meeting on the Vegetable Oils and Fats Ind11stry in 1977. 

Rec-ause of its already heavy staff cor:imitrr.ent TDRI was not able to undertak~ 

a rPvision of the entire d,1cur.ient hut, with so::ie reservations concerninp, the 

~aucity of data and the lack of time, TORI agreP<l on the 26th Septeober to 

accept a contract to cover Chapters IV 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 for ..... arcied from ~100 and i.Jere as follo1.1s: 

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

branches of the food-processing industry in terms of: production, annual 

~rowth rate, share of developing countries in production, in tracie, 

nut~ient supplied by (calories, proteins). In rr.ain producing C<•untries 

relative importance within the ma1:11facturing sector ;rnc1 thP FPI sub­

sector (value added composition), bC1c1<.·.·;nci and fon:ard lir:L!gec;, inter­

industry linkages compar-:>d 1.1ith other food i~clustry sub-sectors. 

1 l • Q_i_l:;_Ped production* 

1. ~cographfcal ciistribution 

2. ~rowth rates by commodities <'lnd rrgions 

}. DeM:ind-supply sitt•ation 

4. Oi1scPds prices (consider substitutability) 

5. PricPs of substitutes 

6. Progress :-:-.a,1e in ovPrcordng constrriints cietected in the past in 

a):ricu1t11r;d pro<l11ctLrn of nilserds for industrial procrssing in 

r!PvPl"ping cnnntries. 

7. Sh,1re of tr()plc;il scP<ls in thP v;orld production. 

* Oi]~;1·1·ds to h1_' ~Pa1t ·..;Ith ;ire: oil palm, pa1-:-. kPrnPls, roconut, groundnuts, 

x 
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111. Trade in oilseed cind oilsePd prodticts (seeds, c;1kes, \'er:etabl(: oi_l_s__,_ 

oil pro~~~~"-rou~ feeds) 

1. International trade on gloh.31 level 

2. r.ontrihution of developing countries bv groups* 

3. Past tren,is and future prospects 

4. Irr.porrs by developing and developed countries 

5. Dom£>stic, regional and sub-regional present and potential rrarkets in 

the <leve]o~ing ~orld - trade among dPveloping countries 

6. Export opportunities fer developing ccuntries to: 

Developed countries 

Developing cow1tries 

r.onstraints for 

IV. Proc£>ssing of oilseeds 

1. Present distribution bet1-:een developed countries and developing 

countries - 1 rends in 

2. Distribution according to level of technology in developing countries** 

3. Advanres and or improvements made in four different levels of 

technology 

4. Economics of small scale production 

5. Technologic;d innovations made in uses of oilse('d products in 

developed countries 

6. Inst~lled capacity: 

a. share of developing countries according to tPchnology 

h. raw materials production/installed capacity balance 

c. % utiliscition of instcilled capacity 

i) trends in 

ii) constraints for full utilization 

iii) local SJ1;1re parts and ::-achinery supply - trends in 

7. Role (1f transnationals in the bclustrial processing of ve;;('table fats 

and oils. Past trends ri.nd future prospects. 

- -~-- -- - - - - --------------------- ----------------- - ------------------ --- - - ------- -- -

* Crouping shr11ild he clone with respect to their position as ir::porters, 

prnri11cPrs, exporters of rriw matf'ri;d s, inter:1erliate and end prr><lucts in a 

f'.'«.nnr'r sir7lllar to the one usr>d by TPI in the 2nd report on \'t·i,'-'la'-ile Oils 

and f',1 ts, 

y i 
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Inte~rated drvelop~ent 

1. The strategy of integratea development applied to the vegetahle 

fats and oils 3groindustry in developing countries. 

2. Trends in its application 

3. Identification of opportunities for application at national, hinational 

or sJbregional level. 

VI. Consumption 

1. Consumption of vegetable fats and oils and oil products tn develope~ 

and developing countries 

2 • Trend s in 

3. Its relationship with income growth and prices in ~eveloping countries. 

VTT. Conclusions 

3uhsequently to the acceptance of the terms of reference Mr Alan Marter of 

TDRI visited FAO to gather data for the study and there h.id ri 1:ce2ting with 

~rs T S Buckle and Mr T Spina of l!Nl!Xl, also visiting FAO. The terms of 

reference were discussed at length and the following points a~reed on: 

1) Rapeseed should be added to the list of oilseeds stipulated in the 

terms of reference. Oilseeds crops to he covered are therefore oil palm, 

coconut, groundnuts, cottonseed, sesame, soyabean, sunflower seed, safflower 

seed and rapeseed. 

2) As this report was essentially concernf'd with vegetable oil for hurian 

consumption, TDRI would not cover oilr~ke except in so far as the oilcake 

industry was an elecnent in Tntegrc:ited llf>ve1op~.ent Strc:itcgies. 

3) TD!{1 wrmld not rover edible products C<·rived fro'Tl non-cn1shing 

technology eg desiccated coconut, <"'(iconut •rt>c:ir:i, tofu etc. 

Neither would TDRI cover oilse('<ls for direct hu .. ·rin c0nsumption except in 

cases \..here prohh;ns were raised for the crushing industry, eg where 

grnunrlnut supply to the cn1shing inrlustry \..',1S affectl·d by divt>rsions to 

rllrert consu:iptlon. 

4) TllRI wo1i1d not t;ike the st~dy "downstream" of refinPcl oil eX<"'Ppt for 

thoc;e pro<"'•·'.;c;cs (').'. fr;icti<1n:1tion <1nd hydrri;;(·n1tion, norm:illy r.1rried out 

;1 t t h c r • · f i rw r y. 

S) C:n11ntrll·S should he grrH1prd, if pos~;ihlP, •,;ith rr·spect to their 

pr1sltifln ;i.c, i":p<1rtt>rs/L·zporters '.if oil ;ind oilsr·r·rls, ris stirn1J;it»d in the 

ti·r'.'.'s of rr·f;·r1·nrP. Tt • ... «1s hr1·..:1·vPr r•·co;·c:isf'J tkit in vif'W (Jf the tiG1c• 

z i j 
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oil tra2ing co1intries covered in the FAO Trilde Yearhook arcording to 

whether they are in surplus or deficit and the jmplications have been 

worked into the text 3S appropriate particnlarly in Section 4.4. TORI 

has not however extended this analytical concept further in the rcport, 

partly because of time constraints and partly because the earlier chapters 

of the report, i,;ritten by UNIOO, were not available until after TDRI's 

own in-house deadline for report completion had passed. Il i,;as 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 rP?.ilrds the ilctual oilseeds to be covered it must be pointed out that 

there is sor:~ething of an "overlap" problem when <liscussir.g crushing capacities. 

It depends very much which seed is being crushed when rrush capacity is being 

rliscussed. For exilmple, a given plant will crush significantly less sunflower 

seed than it will ~oyabean in the 3ame tjme period. As practically all the 

countries in the World will have their n.ttional crush made up by different 

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

comparable with another. Each figure quoted is furthermore issued hy 

<lifferent sources, often from an institution in the country in question, and 

the assu!'1ptions behind the calculilrion of the figure are often unknown. 

In this report a 300 day year has been used as the basis for calculating 

crushing ciipiicity. Many of the published figures, ho\.:l'Ver, do not stipulate 

the year on which they are calculated. Furthermore sorr.e countries crush on 

the hasis of an 8 hour d.qy, others 12 hours, others 24; so:i1e •:ork for 24 

hours a c\.qy for three months of the year. There is tl:erefore consjdprah1e 

scope for error here .qnd these metl1ods of Pst imation and c:ilcul1tion r;i'lst be 

horne in mind when using <lati1 on crush cap!lcity. 

:· 1 j i 
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2 Chapter 0utline 

Fol lo..:i ng il.Cc1°ptance of the teros of reference, TDRI forwarded to l'~IOO a 

draft layout of Chapters 4 and 5. Thie a;;cl the section headings in it has 

heen very broadly adhered to although, where it y,·as thought that cha'1f,e would 

help either reil.dability or coverage, headings have been altered appropriatelv. 

TORI later suh::iitted an interim progress report which elaborated on ~he 

original report structure. This merely outlined the direction of research 

and the topics heing covered. 

The hasic il.pproach h2hind the original structure was to investigate capil.cities 

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

recognised froo the outset that this task 1-;ou1cl involve considt.'r-'lhle difficulties 

and that there would be many gaps in the ~ata collected. lt was part of the 

rationale of the work that these gaps, and hence areas for further research, 

he identified; this in the ~eneral context of an overall study ciesigned to 

provide inforr:iation to developing countries for "planning the <levelopr:ient of 

the suhsector at n:itional and, if possible, il.': sub-region;.il levels". 

Sections 4.1, 4.2 il.nd 4.3 are Pssentii!lly descriptive. The aim is to provide 

thP ;iv;:1il'lb1~ rlil.ta as objectively as possible. (o;~r::ent and analysis of the 

<l;ita is 1·.1clertaken in Sections 4.4 and 4.5. 



Ii .. 
I 
I 
I 
I 
I 
f 

Crushing 

1. An anA.lysis of global crush by region and by oilseed is presented (Section 

4.2). lt is shm.;n how Developing Countries accouuted for 30 per cent of 

the 1981/2 glohal crush of 127 million tonnes. This latter figure does 

not include oil palm for which a spparate analysis is included and in "hich 

it is shown th::it developing countries accounted for nearly all the 20 

million tonnes oi oil palm crushed in 1981. 

2. In Asii-1. oil palm was the major oilseed crushed (45 per cent of total) 

followed by copra and ground~uts; in Africa oil pal~ took a still bigger 

proporticn of total crush (~3 per cent), followe~ by cottonseed and 

groundnuts; while in Latin AEJerican the major seed crushed wJs oven;helriingly 

I soyabean (70 per cent) followed by sunflo,.,.er seed and cottonseed. 

3. Trends in global crush show a 33 per cent growth between 1976/7 ~nd 1981/2 

although, again, oil palm is nnt included in this analysib. The considerable 

vari~tions in the rates of growth by regiun a12 also dis:ussed (Section 4.2). 

4. The rate of growtr in Asia was only 21 per cent and so Asia's share of 

global crush can be seen to have declined. It is kno1o11 howevPr that oil 

palm crush in Malaysia and Indonesia, which together iiccnunted for ne:i.rly 

70 per cent of glol~l oil palm crush in 1981, has gro~11 considerahly over 

the period under review. Asia 'declining share' must therefore be seen 

in this r:ontext. 

5. In Africa avera~e oilseed crush shrank by 10 per cent during the period 

1inrler review. Although oil palm is also significiint in this continent it 

is believed to he dPc1ining in the largest producing country, Nip,eria. 

ThPse figures tht>refore clearly indk.:i.te a decline in oilseed procr·'.'isin;; 

in Africi'l in r(~•e.1t yeiirs. 

h. "Ln T~1tin A:-.•~rici1 crushing fi;;urPs nrC' only ,1v.1ilahle for four countriPs. 

T!H·q' ,dl t·xhihit a hcrilthy gro·..Jth of 45 pr>r rt·nt .1nd ,-,>rr'. Tnrlced it 

is th0 dyn.i:~is::-, of thcsr> rn•1ntries tlnt hrinp,s the dc":r·]r1ping co1intry 

:•:V 
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Processinl' 

7. Section 4,J reviews oilseed processing and t1ow it relates to capacity on 

both the Micro and macro level. 

8. 

9. 

The three has ic levels of processing - traditional, ciodern village and 

inciustrial - are discussed and all availil.ble information on global crush 

and glohal cru,;h capacity is presented accordir.g to five designated 

regions. 

Total crush capacity for the Dpveiopi ng l.ount ri es for v;hich data has been 

found was 117 million tonnes. The corresponding crush fi~ure fer these 

countries was 56 million tonnes. 

Estimates have been oade however to allow for oissing data and capacity 

and ,qctnal crush figures for the developing world are cstir:iated at 125 

million tonnes and 60 million tonnes respectively. This represents a 

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

10. The major developing country crushes were Rrilzil, Malaysia, India and 

IndonPsia. 

11. Recause of the lack of data in the non-developing world it \..';tS not possible 

to Pstir:iate rt figure for glohrtl crush Crtpcicity. Gloh;1l cn1:;h is put cit 

192 million tonnes rtlthough this figure is essentially rt best estinate. 

The oethod of and problems with its calculation are rliscussed in full in 

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

12. Although the ch ta is pcitchy it is clecir that car:-icity uti Jis,1tion in the 

Developing World is considerably less than in the Developed ~urld and the 

\.('ntrcilly Pl;inne<l Economies. In Africa rapcicity utiliscition was put at 

12 pPr cent, in Asia 45 per cent an<l ir. Litin ,\r:ierica 51 percent. By 

contrast rap<1city utilisation in the rest of the world varies hetwecn a 

low of 55 per rPnt in Portug;il to over 85 per cent for scvercil cn11ntrips. 

11. The rr,1mtrif's with the hi/'.:;!'st cruslir-.~ in the 1-:rirlcl 1 .... rr· thf' USA (18 pc>r 

cf'nt of ~J,,>,1] 1rush, Rri1zil (7 pPr rt>nt), f:hinci (7 per c1·nt) and Malaysia 

(6 pf'r rr·nt). 

:·.,'-· i 
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Rdining 

14. Data on refining is reviel.'ed ••here it h'ls been found. It is only in Asia 

that the cu~nulative data has much meanin~. Clearly conside'lble l.'ork 

i,; necessary if capacity and actual refining totals by region are to he 

c..i.lculated. 

15. Sectins 4.2 and 4.3 highlifht the serious deficiencies in data on oilseed 

processing worldwide. Clearly if a more detailed analysis is to be 

undertaken, it will be necessary to gather iurther inf0rmatior:. Datil on 

refining is particularly sparse and it is helievP<; that further study in 

this area would he valuable. 

Factors affecting capacity, utilisation and extraction efficiency 

16. Economic and technical factors affecting levels of capacity, utilization 

and extraction efficiency are discuss~d; economic factors at a macro 

level and technical issues at micro/plant level. (Sections 4.4.2 and 

4.4.3). 

17. "lacro econr1mic data indicate that Developing Countries have largPly 

switched to do;;iestic crushing of oilseeds rather than export for cn1st1ing 

elsewhere. The only major exception is Argentina. ~lost Devel(;ping 

Countries in fact have net ve~etahle oil deficits of varyinf sizes and the 

relatively low level of crus~ing capacity utilizcition in such countries 

stems primarily from limited domestic oilseed prod11ction (Section 4.4.2.3). 

18. Difficulties in obtciining ;i,~•<111ate du::estic ol1sl'1·d !':11pp1iPs are cx;irerhated 

in somP countries, espPcLdly in C'ast /\sia, by nun-crushing oilsPed 

r"quirements eg. for rlirect l·Jm;in consll:::ption of oilseeds or non-crush 

oilseed products. 

19. Donestic oilseed defflcirnries could he offset hy imports but in prarticP 

nost dt·ficit rn11ntries import VP[~etah1e oils. This is prir~ .. ·1rily lwc:iusc 

nil avZ1ihh1e on internritin:-.al :'.' . .:irkers is highly price co;:i;wtltive and 

incll!dPS oils fr":-i a rrn;Jwr r)f ;;1ajor flr!VPloping C":nuntry e:·:pr>rtf·rs. A 

•;pr·ond rpasnn l'.i the llititc··~ ~urwst1c rlr.·-.. 1nci f0r uilra:.::e in most oil 

<l»f!cit co1111triPs st(•;:::ning fru-:: rr·l;it~v1·1y undcrd1•vr>]r;;1"d intvr1sive 

liv1·stock fePd iml11•;tr!.,s. 
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20. Conm2rcL1l sector crushing levels are further constrilinecl in a nur.ber of 

countries by the widespread existance of 'traditional', vilL1.;:;e level, 

small scale extraction wl1ich are very inefficient in terms of oil 

extraction. 

21. Technical constraints largely influence capacity utilzation and/or 

extra~tion efficiency (Section 4.4.3). Hoth of the latt~r are priffiarily 

constrained by poor maintenance scheduling and spare part .1vailability 

anrl quality, together to a more lirnited degree by proble111s c,f oilseed 

storage. 

~2. Analysis of econoriic and technical factors suggest th2t the most c:r•1c·a1 

areas for Developing Countries to inprove their oilseed r -cr:essing 

industries are via expansion of donPstic oilseed productlon an<l ir.prove1ent 

of existinf, crushing capacity operation especially 1.:ith regard to 

rnaintenance and spare parts. 

23. Where 'traditional' small scale extr.1ction is i,.;idespread, further 

opportunities mav exist through the adoption of new snail scale expeller 

technology. Whilst viability can only be determined by in<lividual 

technical anrl financial analysis, fiP1d evidence suggests that nu~er,ius 

opportunities for successful adortion exist. 

Trans ~ational Cornorations 

24. At the other end of the processing scale Developing Countries riay he 

concerned with the operation of Trans Naticnal Corporations (TNC's) 

(Section 4.5.3). lfuilst it is p~ssihle to ske'ch the opertions performed 

hy TNC's, industri;:i.l secrecy a:ii the consr>cuent l.1ck of inforr1;ition 

prer111<les any <let;-iiled ;ippraisal. 

25. T~C perfor::iance c;i.n only be ju;~ged in the context of <leL1ilcG country hy 

country stu<lies hut final conclusions will ster~. cr11ci;illy frrm the vh·w 

ariopted towa:-ds :1greernents rl'acheri het\.Jeen host country gow!rnnents C1.nd 

T~C's. 

T1·chnical Tnnovation 

;.: .. i i j 
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Countrit'S being in•1cvations in oil pal:!l fractionated proJucts and the 

technol0~y requi:-ed fo.:- shipping :~e'!"ivctti,;cs. However, for a large 

number of Developing Countries developments in relatively 'sophisticated' 

end products are of little current relevance, as :r.any are still see~ing 

to mci1ntain and i:c.prove consurr:ption of basic food products such as cooking 

oil and solid fats. 

27. Technical innovations are however increasingly important for the relatively 

s~all nunber of major exporting Developing Countries since relatively 

small d~mestic markets for 'sophisticated' products can be supplied as a 

sideline to ex;,r·rt r.1.rkets. 

lntegration 

28. C:hc;.pter 5 is cuncer:ied with the nature and opportunities afforded by 

integrcition in the oilseed sertor. The concepts involved are first 

clefined in order to fr.prove the darit:; of discussion 1.·~1ich in other 

sources is often cloucled and confused (Section S.l). 

29. Because of the absence of information it is not possible to prrwide a 

detailed discussion of integrated development and associated strategies. 

However, exar1ples are given of both vertical and horizontal linka.ges 

which furrn pa.rt of the integrated development processes (Section 5.3). 

30. Opportunities for integration stem in part fron the matrix of factors 

riffecting production, processing rind rr.1r\reting; as Pxanples, et·rtain 

oilsf'e<ls s11ch as oil p'llrn 'n;itur.1lly' lend thcnselves to vertical intPgr.1tion, 

Whilst the presence of ;:J Si~~nifir,;-1nt (';·:port SeC'tOr [Pflr!S tO ('TlCOl!rage T~;( 

p.:i.rtlcipation and associatPd horizontal ,1nd \'f'rtical lin1-· .. l.gPs. 

31. The procbrtion, processing and mar'.ceting ri.:1trix m:ly also he 11sed as a 

neans for ident ifyinr, stti t'lble rrnmtries for study with regard to their 

pntPnti;i] gains from integr;ited <levelop11ent. nn the basis Of a pre] irninciry 

exaciination, rn11ntries with large oilsef'd sectors which nonf'tlwless ;.ire 

ronfront"d with <lrw.estic v".1'.et:ihle oil defirits W<'ttl-i :ippear to wc1rr;1nt 

priority in .1ny future prr>grci:~nP of •;t11rlir>s. 

1.i x 
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4.1 Introduction 

4.1.1 General Outline 

This chapter is concerned with oilseed processing with special reference to 

Developing Countries and to the major edible ::iilsceds. Limitations to the 

available data however medn that much of the chapter covers processing only 

up to the crushing stage. 

The chapter conmences with the <lefinition of the major concepts relating to 

processing capacity and to scale of enterprise. Suhsequent sections continue 

with a discussion of current actual crushing levels on a ~egional and country 

hasis. Crushing performanc2 is then related to lev~ls of capacity in order 

to derive utUis3tion rates. Technical <ind economic factors i,..;hich contribute 

to the pattern of capacity and its utilization, as revealed by the data, iH<' then 

disc•1ssed. Economic factors stem primarily from consider;i.tions of macro 

issues whilst technical appraisal is related to stages of the crushin~ and 

refining process at the micro level. 

The cn;i.pter conclu<les with a selection of topics relating to the perfonJance 

of the crushinR 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 sane items of mo<lern oil extraction plant are availahle world wide. The 

plant nu~t, h0wever, he fitted into a tremendous variety of cultural environ­

ments and can therefore be operated in many different "\oiays. The majority of 

the world's oilseed crops are seasonal and to meet the problems this en3enrlL'rs, 

plants c;in be e:TJployed in several different ways: storage can be provided so 

thilt se1~ is available for crushing all year round; different oilseeds can be 

processed ;it <lifferent times of the year; or the plant can he operated for 

just a fei,..; months of the year. As examples, many of the world's soya !wan 

solvent pL1nts run on soya C<ll ye<ir by buying in seecl throu/~hout the year. 

1n "1ex1co soya i1nd safflm·:er seed are harvestPd at different times of the 

yp;H an:l p1'1nts are co;1str11ctPd to process soya for up to 7 mnntLs ;ind saff]owf•r 

for tlw re:";dnrler of the Y";ir. In the Kathr;.indu valley of :\epal r.·1p1·~;c1·rl mills 

work for a few nonths 0f the year only. 

r:ncorn1ts and oil pal~ '1w1ch,·:. .ire h;1rvf':;tr,d tlirr>111;lir)\jt the y(';1r •ind are 

;1L:,ivs ;1\.,1lL1h]P fr('sh for ;orncl'~;sJng lor·.illy. ~:Ith nll p.il;o, tlir•f(' .ire 

2 
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sf'Vl'ral pe;1ks and troughs and a mill is desi,,.,~,d to cope •,.;ith the peak cror 

le v e 1 a va i lab 1 e • 

~odPrn oil extraction plants are Jesigned for continuous use. There opera~iun 

is, hoi.·ever, ctifficult in some parts of thf' world. In the P;icific it is 

u<>ual ly possible to get a factory running '.'.4 hours/day for 5~-6 days of the 

week. r:o plant operates on Sunday. In C:entral Ar.1erica and parts of South 

America it is difficult to run plants overnight but it is possible to have 

long shifts running 12 hours/day. 

GenPralisations have to be reade and, as was said in the Introduction, 

this report assuf'les a 300 d:iy vpar, h:i.vi;i.g three 8-hour shifts per day which 

gives a plant running time of 7,200 hours per year. Clearly the s:i!'le plant 

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

third of its capacity. 

i,'hen identifying actual c-i.pacit:' levels, two further problerrs arise. Thf' first 

is th;:it most oilseed crusLing equipment can handle a range of oilseeds (with or 

without minor equipment modific;Hions). However the throughput ri-lting difft'rs 

with each oilseed and no uniform rne:isuremenL is applicahle. Secondly, stated 

crushing capacity in a nunber of countries includes a significant level of 

nothballed equipment. \~ether or not such equipment could he made operational 

is a moot point in many cases. 

4.l.3 Definitions of Scale 

Processing techniques from vi11Age to inclustri;il scale arP discussed in 

rlr·tail in SPction 4.3.2. Dt>fining sc;ile is, l:oWl'Ver, extrent>ly r!ifficu1t 

1>.'ht>n the proct·ss r,-i::ige 1ies between a fpw kilos and over unP million tonnes 

per yPar. CC'rtain arhitrary decisions have to he wade particularly in dl'fining 

the cut off point hetween one scale ;rnd another. 

The fo11m.:ing v.i1ues have heen SP1ectPd and rPlatP nore to •·riuipnent capacity 

rather th;in hours of oper:ition. 

\' i 1 l :1 v e 1 nn-1 , oon 

Sn:ill lndw;try 2,nno 
~'. ... li11~ inrJw;try 2,r1r1()-7,2()1l 

7, 2nr1 

lk;-;-1Skg 

2Sk~;-l ll tonnt>S 

] (l trirtm·s-2) t fl!lllCS 

1 

C:i L"l_(~ i_~_J'_c:L_Y t.:__~ 

J()fl".:g-15 tonnes 

5(1-20, ()()() t onnPS 

'.U1, ()(If:-] Rn, ()()(1 t onr1t'S 
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4.2 ~lcbal ovrrview of processing 

4.2.1 Introduction 

This section describes the hasic fpatures ;_if the global crush by country, hy 

region .Jnd by seed and ov"r time. It is hased un the actuill crush figures 

published by Oil Horld whicL unfortunately do not include oil pa1ri. Cor.sequently 

a derived figure for oil palm crust 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 problems 

than it solved. Consequently the analysis in this secti~~ is lar~ely based on the 

Oil l~orld figures as they stand, (see Appendix Tilbles 1 and 2) while cor.u:ient 

on oil palm has been introduced on the basis of the derived oil palr;i crush 

(shown ir. Appendix Table 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 nCiture 

of current oiJ Sf>Pd crushing. In Appendix Table 1 aver<ige total crush for the 

years 1981 and 1982 is shown for s: countries and for the country grouping of 

Asia, Africa, L.qtin America, Devc:oped Countries and Centrally Planned Econn:-::ies. 

Total ~lohrtl crush was 126.9 million tonnes, 61.4 million tonnes, or 48 per 

cc>nt, of 1 .. :hich was accounted for by crushings in the Developed Countries. 

The next largest crushing area was the Centr.qlly Planned Econonies with 26.9 

mi 11 ion tonnes or 21 per cent of ~otal crush. They were fo1 lowPd by the 

coilntries shov..rn in Latin Af'lerica (15.7 per cent) As].q, (12.9 per cl'nt) a.nc 

Africa (1.9 per cent). Developing countries therefore accountPd for 10.4 per 

cent of all crushings. 

Appendix Tahle 2 shows crushings hy seed and it ciln he !;een thrit, in 1982, the 

major ccmponent of the DevC'loped Count;:' crush was so:1z1heans (79 per cf'nt ). 

The figures have he en extracted from Oi 1 \..'orld ancl are s11r«:n<Jrist:d below in 

Tahle 1 for all the other re~ions covered. [Cnfortunately thPse figures do 

not include oi 1 palm and a separ.ltP anzllysis h3s had to he concPived t0 tJring 

in this cnn~iodity (see hC'low).] 

' " 
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T:!'tile 1 Rr>.:>.inn::il rrnshin;"s, bv seed 1982 (not including oil _:i.ilr.) 

ReeioP. 

Asia 

Africa 

Latin America 

\.entrally Planned Economies 

Oi 1 seecl 

Cottonseed 

Copra 

Groundnuts 

F-i pese ed /Must a rd seed 

Soya bean 

Palm kernPls 

Groundnuts 

Cottonseed 

Palm kernels 

Sunflower seed 

Soya bean 

Cottonseed 

Sunflower seed 

Soya bean 

CottonsPecl 

Sunflower seed 

Rapeseed 

Percentage of total crush 1982 

20.2 

21.4 

19.7 

14.9 

12.6 

5.5 

33.6 

35.6 

8.4 

13.5 

77. 5 

8.5 

11.4 

25.5 

27.5 

22.1 

18.9 

The c0t1ntry with the largest :iver;ige crush in 1981-2 '-"ilS e.isily the United 

Strites with 33.8 mil lion trrnnes or 2h.7 per cent of global crush. The next 

largest countries wPrc Braz11 with }t~.3 million tonnes or 11.3 per cPnt of 

flobal crush, China with i3.2 million tonnes, (10.4 per cent), ;rnd the l.1SSR 

with 9.4 million tonnrs (7.4 per cent). The EEC riccnunted for a further 12.1 

1wr ct'nt of gl ohil 1 cr11sh. 

Tl:r> ~;iln oilsf'Pds crushed in tllf'se rnuntries in 1982 Wf•re:-

l'SA; soy.ih0;H1s - k2 per rent 

Kr:i z i l; soy:ih(•;rns - 89 per cent 

I 
I 
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l'SSR; sunflol.'er seed - 36 per cent; cottonseed -

4 3 per cent 

EEC; soyabeans - 72 per cent; rapeseed - 14 per 

cent 

As has been stated ~hese figures do not include oil palm crush and, as a 

consequence, major seed crusJ-.ing countries in 1·:hose total crush oil palm is a 

major component, such as fulays:a, lndonesi:i and Nigeria, appear to be much 

smaller crushers than they actually are. The figures are t~erefore not 

accurate as a description of glohal crush. However no better source of 

comparable data exists and these figures have had to be used as :he b?sis 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 tlvi t a more complete picture be presented even if this cannot be used 

as the basis for analysis. 

Appendix Table 3 presents oil p2lm crush figurPS derived for 12 of the major 

crushin-s countries frJ;n FAO Production rlau-.. Palm cil production in these 

CO\tntries totiilled 5,057,!JOO tonnes and represented 94% of total world palm oil 

production. Of this 5,057 ,000 tonnes, 71 per cent is prorl11ced in Asia and 23 

per cent ir Africa so it is only in these regions that the exclusion of oil 

palm crush from the Oil World figures materially distorts the picture. Oil 

palm crush, calculated from the above palm oil productiof' figur, was 20,228,000 

tonnes and, if this figure is included with the (Jil i..'orld figures frH the crllsh 

of other oilseeds, the hrerikdoi...rn of vegetable oil crush in these areas will be 

obviously q11ite <lifferf::'nt from theit JffPsente<l ahove. lt is s1m:c:-1rised below. 

T;:ihle 2: RPgional crushings by seed, including o!_!_Ealrr. 

Rer,ion nflseed 

r,,,ttonseed 

\.opra 

l.ro11ncinut 

Rape /rr:us t:nd se r,1 

P·ilrn t'.errwl s 

Oil ~11]r, 

11.n 

11. 7 

1 (). 7 

8. 1 

h.9 

4.2 

;, ) • 4 
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RPgion Oilseed 

Afr! ca 1,roundnuts 

Cottonseed 

Palm Kernels 

Oil Palm 

Sunflower seed 

Percentage of total crush 

12.6 

13. 3 

3.2 

62.7 

5.0 

ln 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 co::monly crushed seed, copra, while in Africa it is 

nearer five tines that Jf the next seed, cottonsepd. 

4.2.2.2 A~alysis by seed 

Using the Oil World figures presented in AppPndix Table 2, soya'bean is clearly 

sPen to he the world's r..ajor oilseed. It has been sho1.'Tl ;i.bove however that 

oil palm, not includ2d in the Oil World figures is the major seed in both 

Asia and Africa. l'sing the global oil palm crush derived in Appendix T8hle 3 

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

soya bean 49 per cent 

oil palm 13 per cent 

cottonseed 13 per cent 

rapeseed 8 per cent 

sunflower seed 8 per cent 

grounCinuts 4 per cent 

copra 3 per CPnt 

p;i. 1 m kernels 1 per cent 

sesame seed 1 per cent 

Sov.1hP,1n cn1shi:ig is very mt1ch a feature of the developed countries ·...rhich 

;iccr1ur1t for 66 per cPnt of cn1shings. Of ;i. tntr1l 74.4 million ~onnPs of 

~.;oyahf';1ns c:ri1slH·d in 1082, 28.'i mil lion tonnes or 38 per rent v.'cre crushed in 

thr, !'SA a1t>!1P, A f11rtl;,,r lh 1wr cent 1.;,1s cn1shPd in the Et1roj1r•an Co;;1r:1•nity. 

Br;1zi1 is liu1.'t·ver ;'llso ,1 major r·n1•;her of tltis Sl'(>d and cicro1llltPd for 17 p(·r 

< t·nt of cn1sh in 1982. A furtlwr 6 per c1·nt was 1·ri1f;hPd in Chi nil in thcit 

~-:1·:1r. 

7 
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b) Oil palm and pal~ kernels 

ll11 palm crushing liy cu•:ipa1is0r, is cr:ti:-cly a fe:>.t11r<:> ,,f rlP\'Ploping countries, 

and overwhelmingly of those in Asia and Africa. Malaysia is easily the 

bigr,est crushing country with 55 per cent of oil palm crush (see Appendix 

Table 3) followed by Indon2sia (14%) and ~igeria (13%). China, the Ivory 

Coast and Zaire are als~ significant producers. 

Obviously these countries are also major crushers of palm kernels. q40,ooo 

tonnes of palm kernels ·.;ere crushed in the Asian countries in 1982, that is 

70 per cent of global palm kernel crush. in was crushed in Africa. Again 

the single largest country was (West) !-\alaysia with 805,000 tonnes or 65 per 

cent of global crush in 1982. ~igeri3 was also a major crusher with 156,000 

tonnes in th.at year. 

c) Cottonsee<l 

Crushin~ of cottonseed is less region specific than with some of the other 

oilseeds described. 18.9 million tonnes were crushed worldwi<le in 1982 and 

the Centrally Planned Economies were the largest crushing group with 42 per 

cent of totril. The USSR and China \.'.'ere both major crushers (22 per cent and 

20 per cent respectively in 1982). A further 25 per cent of cottonseed crushed 

is accounted for hy the Developed Countries, amongst which is the CSA, the 

wodd's largest cottonseed crusher ••hich crushed 4.4 million tonnes or 23 per 

cent nf total in 1982. Crush figures for the other regions were as follows:­

Asia, 3.5 million ronnes or 18 per cent; Latin America, 1.7 million tonnes or 

9 per rent; Africa, 979,000 tonnes or 5 per cent. The biggest cievelopin~ country 

crushers ;ire 1ndia (9 per cent), Pakistan (6 per cent), Rr;izil (6 per cent). 

C.lnhal crush of R;ipesePd in 1982 was 12.8 million tonnes. The lrirgest crushing 

rirPas were the Centrally Planned Econo~ies with 5.5 million tonnes or 43 per 

ce1,t of totril an<l tlw DevPloped Cou:itries with 4.7 million tonnes (37 per 

cC'nt of totril). The largest crushin? countries were China with 34 per ct>nt 

nf /',lnhal crush, lnrlia (18 per Cl'llt) and ,fapan (9 per ct>nt). ThP EEC cicrountecl 

e) Sunflo;.;er Sf'ecl 

12.2 nillicin tnr.nes of sunfl<>Wf'r '~f'r~ ...-t're cn1shed in 1982. Thu largl'st 
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cent of tot;il crush. The Developed Countries ;ind Latin :\:.ieric,i accounted tor 

.. dth tlw 1argest crush "'ere the l'SSR (3.4 l'.lillilin tonnes), _.\rp'ntina (1.8 

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

f) Grour.dnuts 

Glohal groundnut crush "'as 6.4 million tonnes in 1982. Again Asia is the 

laq~est crushing group, accounting for 53 per ce:-it of total, the overwlwlr:iing 

share heing in India which, with 3.4 million tonnes in 1982, was the world's 

Lirgest crusher of this oilseed. Centre1lly Ple1nned F.conor::ies accountl'd for a 

further 21 per cent of cr-·shings in 1982 1'v virtue of the 1.4 ni 11 ion tonnf'S 

crushf'd in China, the second largest. 

g) Copra 

Copra crushing is doninated by the Asian countriPs which crushed 3.7 million 

tonnes or 87 per cent of tot;il copra crush in 1982. The higgest crushl'r 1'35 

Pasily the Philippines i.:ith 2.1 million ~onnes or exactly half of world crush. 

Tmlonesia was the second largest crushing country \..·Ith 23 per cent of ~lob31 

crush. 

h) Ses;ime seeds 

Asia is also the dominilnt crushing rf:'gion for sesame seed. 806,000 tonnes 

Wl·re crushed wnrldwide in 1982, 43 per cent of it in Ind1a. A f11rther 39 per 

cPnt 1o:as crushed in China giving these two co11ntries a comp1ete <lominC1nce in 

the crushing of this oilsePri. 

:\ppe:-i<l ix Tah le l ;il so s1'.0WS time series ?1 nhei l crush <l;it;1 hut, ris has he en 

<;t;it,,<l, cioPs not inclu'.'1e oil pC11m. Average cn1sh fi~:11rps 197fi-J'J77 are shown 

for :il 1 51 crn1ntries arrl, for 24 co1rnt ries for which thP (fat;1 is availahlP, 

.1\·•·Lq'.r ;ictu;il cr11sh 1970-71 is sltnwn. lt c;rn hP St>Pn that, ·~ith :;lolnl 

, rw;\1 at 126.9r'.il1ion tr>n1ws in 19R1-E2 thf're h:i~; lwen a ;~ro\..·th of 33.4 

i"·rc•·nt sirHf> tlir· ye.irs 1976-77 wlwn tl1P gloh;il crw;h was 9r1.l million 

tr,i:nes. (A~; tlw "ata for 197fl-1 is inconplr·tp tie total for these yL>.1rs ls 

9 
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regions. Developin~ Countries which accounted for 29.8 per cent of all 

crushings in 1976-77 a=counted for 30.4 per cent in 1981-82, th3t is tne rate 

of growth very slightl:· excf'eded the glohal average while the r:ite of growth 

of the Centrally Planned Econo~ies and the Developed Countries was slightly 

less than the glohal average. \~ithin 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 sone of its share of ~lohal crush. Fifures 

for ~est ~laysia sho"\o.' considera.ble grm»th of crush in that country ('227 per 

cent 197fi/77 - 81/82) and this is very largely due to increcised palrr, kernel 

crush. Again it must be repeated t~at oil palm crush is not included here. 

:·1;1laysia is known to have dramatically increased its crush of this cornnor!ity 

and if a rate were to he included, the overall picture "\o.'ould he quite different. 

This is made clear in the preceding section. 

The growth rate in Taii;.;an and Pakistan 0lso exceedec! the gloh0l aver:if;e 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 dud ng the period ucider review and it is this fip,ure which 

pulls down the rE'gional growth rate. Ad<litionally cru~hing in Inrlcnl'sia, a 

major crusher, also declined. 

It should he noteci th;it in countries such as the Philippines, growth in 

crushing rt'prPsPnts a shift of policy from nnP of Pxprirting whole oilsee<ls 

for cn1shing ahr0c1d to one of retaining then at hump for doncstic <rushing 

with the suhseq.;ent export nf the oil. It dcll'S not necessarily ir.ply incr1•;1~;cd 

I' r nd u ct ion of o i l s.' ed s • 

h. Afric;:i 

,\v1.•r;1ge rdlsPPd rrush in Africa h;is shrunk, 1976/77 - 1981/82, hy 9.P, pPr 

cPnt. llnly nne c()untry. South Afrir;:i, h:is ;i 1•rowth r.1tl' Pxc1·r·<li n;~ tl,r· glohal 

c r 11 sh i :1 r r . .i t c o n t i n ( · n t r i:-; r· s t o a s t i 1 1 ' '' rt' s i i; n i f i c ;rn t J 7 • 4 J H' r < ( · n t • 

1 (1 

i 
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Renin and Senegal being a significant -50.9 per cent and -44.9 per cent 

respectively. 

c. Latin Arr.erica 

Data for Latin Anerica is only availahle in n·spect of 4 countries tut they 

all exhihit very healthy rates of growth, indeed they are all in excess of 45 

per cent. lt is, in fact, the growth rate of tlwse countries thiit has pul lPd 

up the other;,.;ise poor to very poor rates of gro1-:th of the de\'elopin~~ cnuntrit'S 

as a ;;hole, such that the average grc)\.:th rate is si::nilar to that of th•: glohal 

r;ite and such that the poor perfon'"'.<rnces in Afric;i and Asia :ire hidde;1 hy tlw 

statistics. 

Rrazil, for which fi~ures are also avail;1hle for the years 1970-71, shm-.'S an 

astonishing 362 per cent growth over the 11 year period and a 66.3 per cent 

growth over the 1976/77 - 1981/82 period. Follo\.!ing its enor'.l1011s f'xp.:insion 

Brazil hecame the second largest crusher in the world in 1982. 

ln the rest of the .. orld, het\..'een 1976/77 - 1981/82 there ~ire to he nhserved, 

several countries exhihiting considerCihle r,rnwth in oilseeds crushed, S(l-.e of 

then alheit from a relatively s:nall tk1.se; eg China (97.1 per cent), Hungary 

(62.5 per cent), Spain (fi3.3 per rent), RP1t::ill;".-T,t1:·:t•rnhurg un.o jlt'r rent), 

Greece (62.3 per cent), the ~etherlands (65.9 per cent) and Canada (68.2 per 

cent). On the other hi1nd the lJSSR, the fourth laq:est crusher in tlw world, 

is <1.rnongst five nevelored Col!ntries and Ccntr<111y Plcinned EconorciPs with a 

rn·g<ltive growth rate. 

4.2. 3.2 :\nalvsis hv seed 
_________.___~~-- -

:\p;wcidix Tilhle 2 shows the way in which the sh;ire of glohal crush by seed h;is 

:11tererl. This is Sll;'l:'liirisPd in T:1hle 3 below. 

t\1;-it nil pa1:n i~; not inr111ded in the toti1.1.] 
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Table 3 Percenta~e Share of rlohal crush 

-------

Oilseed 1979 l %:.'. 

Soy;1hean 58.1 Sb.b 

Copra 3.3 3. 2 

Palrr kernels 0.8 1.0 

Sesame 0.7 0.6 

Cottonseed 14.1 14.4 

Grou:idnut s 5.5 4.Y 

Su:iflower seed 9.~ 9.j 

Rapeseed 7.b 'J • (; 

TLere has not been a gre;it deal of chringe in the .... year period under revie1o:. 

The share of rapeseed crush in the total has increased the ~ost - hy 2 per 

cent, 1."hile tht> sl:::rc· of f\~1r. ~'.Pr:iels and cottonseed crush t:is only incrt>ased 

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

It is interl'sting i:o note too the shifts in tiw rt';'iClra1 st1:ire of the crusl, 

of a partic1JL1r oilse<>d. For exa'>rle Latin Ar:ieric;i incr(',10;";_; ir,., ct.;rl' ul 

soyahean crush durin~ the reriod 1979-R2 hv I 'l 4. - :·l rr crt ·.:!· i l" 1 :: n· c ·~ h:1 r « 

nf the Developed C:nuntriPs fell by rwarly 6 per ce:lt. -:-Li,; 1- .. 1r.h "'"' t'' 

huge growth in Rrazil ,:ilthn11'.''b this is nnt well n·r frct«c' ir tl t·st :·,,·;rt i ·11l:r 

stcitistics. The other significant devPlo11:'":L'T:t ir· r• ~: L1 

, 1 { ·. < - i (: [',I '"' 

( : · ,_ ~ ~~ t r l ~ : l r 

cent in 1979; the loss of sh:1re by ,\fric;: ;>r:r1 t''(' '"!T i:o t<•tcl ; ,): '• rr·,, 

)~roundn11t cr11sh by Rrazil cind ,\rgPnt in:J an<l its gro1o.·th iri C'hi:o·1: .1n~ r h, 

the DvvelopPd (nur.triPSo 

i 
ii 
ii 
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~.3 The processine of oilseeds with particular reference to Dev~loping 

Councries 

4.3.1 Tntroduction 

This section deals with crushing cind refining on both a micro and macro level. 

Section 4.3.2 discusses the three b:tsic levels of processing in Developing 

Countries - traditional, modern village and industrial - and describes the 

technology and equipmPnt used. Section 4.3.3 looks at oilseed rrocessinp, on 

a global hasis and reviews all available information on the crushing and 

rpfining capacities of some 72 countries. The data is presented in AppeHdix 

:ables 4-8 for Asia, Africa, Latin A!"lerica, the Centrcilly Planned Economies 

and the Developed Countries. It was part of the purpose of this study to 

identify areas 1.'here data has been particularly scarce and this section shows 

how data nn crust1ing is more widely available than that on refining, while 

some refions, not:tbly Asia, have a more plentiful output of published data 

than others, notably Central America. 

A sumnary of crushing capacities and how they relate to actual crushing is 

provided for hoth Developing Countries and the World at the end of Section 

4.3.3. 

4.3.2 Tvpes and levels of prncessing 

4.1.2.1 Trciditional villa8e processing 

Traditional processing of oilseeds, h;:inded down from family to fariily, exists 

in a variety of forms throughout OcPania, Asia and Africa. Such processing 

provides the family group with edihle oil produced eithPr from oilsci>ds grui..'r 

as suhsistence crops or from raw n.1terials harvested wild. The effici£>ncy of 

oil extraction hy these techniques varies according to the nethod us£>d but is 

1:enerally very poor. St;indard nethnrls include: 

a) grate and sq11eeze: applicahle to coconut ¥:hrreby the wpt r1eat from a 

fresh coconut is gr.:itPd anri sqt1ePzed in either a coir fihre !i-lttice or cloth. 

T\w r>:'11i1sion so ohtainPd cont,iins coconut oil which is consumed dirPctly or 

hc;1tPrl to lirf'.:ik the P:>1ulsion. 

b) hrlil/<lr·uint: applicahle to pal::i kC'rnPl wlil'rehy the kcrnPls are poundPd, 

;;:i;.;1·d 1<'ith \.:.1t('r <tn<l ):round to ;i p:1ste. The p:iste is l·p;Jt('d uv~·r a fire and 

tlw conking r,.]e:1~;cs oil ·..ihich is <lLc<JntPd. 

1) 

I 
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d) pPstlc and r,;)rtar presses: these include the chPkku, k0klu :1n,! t~1uni of 

sePd, groundnut ;1nd ses3f:'P. These J'rl'sses .J.re availahle in r.:~ny fvrcis and 

sizes. In ST'.1:lller versions ;.;hich extract oil frof'.1 only a fel.' kilos o~ rape~eed 

per hour the pestle is han~-powered. In lar~er versions (40-80 kg oilseed 

per hour) tl1p pt>stle is either p01 .. ·f'red hy hullocks or is r:iotorisf'd. 

e) log and l.'edge pr~sses: these include the traditional log presses of ~epal 

and wedge presses of China. rhe pressure is generated either by forcing l.'ood 

slahs tnrcether using 1o;edges or large screws. There are r:;any sizes il.nd desi~'.llS 

;ind throughputs can vary between 5-60 kg of oilseC'd per hour. 

4.3.2.2 ~:odern \'illage Processing 

~:octern villa)c'.e processing techniques are 1o:idely practised in certain 

Llevelopin~ countries particularly in the Indian subcontinent. lmproverents 

in t•qui;-ir:iPnt design confer suhstantial henefits in oil extraction efficiency 

ewer traditonal teclmiques. Traininr, is through on-job experience. The 

snallest of expellers are ~ell-adapted for these rural environncnts and, at 

a throughput of ahout 100 tonnes/year of oilseed, can service the edible oil 

needs of up to 5 ,000 people (;1ss11:-:iing product ion of 25 ton:ies oi 1 and 

consu1:1ption of 5 kg oil/capita per annum). A sn;1ll l'1i11 !'light directly 

~mploy 3-5 people and can offer a flexihle service sellin£ oil and cake or 

custom n:lling. Everything from sPed production to edible oil :r.arketing is 

at its sinplcst level. 

~0dern village oilseed processing can have an i1:1portant and desirahle social 

ir'.p;H't on the rc•r.rite vill.1ge co:-:nunity it servicPs. 1n pzirtic11lar it 

effectivPly eli:1inatL·s proh1ems of seC'd supply and nil cilstrih11tion in the 

CCJ:1r111nitv 1o.·hich :night ritr'-·r .. ..:ise occur if sePd and oil h:1ve to he tr<1ns1•urtt>d 

several hundrerl miles to <'.n~ from a larger more centralised oil :nill. Strictly 

spP1ki;w thc·se sr.i,111 mills should not he able to cor.ipete 1o:ith lciq;er oil 

r:iills yet on thP 1nrli;rn s11'>-continPnt for ex:imple, they co-exist and it is 

r<·r-c,:-:~;·nrled th;it a ~ctai lerl study he undertaken to idPntify the kPy fr·;itures 

which pl'r:;;it this sltu;ition. 

r:\'t>n .it thf· vil hgP le\·e1 t'1Pre ciln h,, considr·r;ihlu v;irL1t ion in the scale of 

ni].<;•·1·d prnrc·';sin;'. frrr tl.f' rli•;contirn1r111s processing of ;i f.,w kilos of st·t~d 

pr·r d.1y 11p to the cnnti:-;ur111s prnc1•ssl:ig of ]()0-200 tonnes of oi!Sl'Pd per 

\"1·1r. Tlir ];!tlt·r \l';{'s tr .. ·:·iiq111•.<; t"()ft' ;illi1·d to Lif)',!'f i11d11stri:ll proc"s';ing 

\•11t it j<; :-rir« c:.nv1·ni1·nt •n inc1·1rlP tlw r1,.:,cript ion u11rl1·r tlH' ;1hovr• lw.i(!!n;~. 
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a) l~iscont i:inous prt•sses: there Pxist .1 nur.~er of such presses r-.anufactured 

tro~ iron, steei and \.r-'ooci . . ' 
Ct'S l~llt.:•u 

rele.1sinf oil. Thev include snall hydraulic prt>sses (up to 15 k~/lwur 

nilseed), c::i.r jacks, and a variety of fulcrum/lever devices. Thev are ciesi{.'.neci 

for occ;;sion;d use either in sit11ations •:here sped Llvailahility is lir::itt:>d or 

for supply of oil to snall family groups. 

b) notorised improved ghanis: already mentioned in 4.3.1.l (d) above. 

c) ~;::ial1 expellers: designed for continuous operiltion up to ahou\ 200 tonnes/ 

ye:i.r. Depen,~ing on the press and oil,;eed, throu~'.hput can be het1o.·L·en 3(;-200 

kg per liour of oilseed. They are usual:.y powC'red by a 3-pli;ise electricity or 

diesel r.10tor. In the simplest operiltion the oilc;eed unlleq;oes no pr<>trcz1trcnt 

;ind is fed directly to the expeller. The crude oil (contn.ining suspended 

fine seed particles) is settled in oil dru~1s anc1 the clear oil is cieccinted. 

In so::ie c.1ses, the mill can be equipped to apply the techniques of oi1sec>d 

pr.--treiltr;1ent (see Secti'rn 4.3.1.3.2) which results in f!reater efficit>ncy of 

oil extraction. Filtration units are often used to speed clarification. 

d) pain oil presses: these are designed specifically for palm oil extraction 

·..:hich rrqui.rPf a low operating pressure of about 800 psi. They will not 

extract oil fro~ typical oilseeds. 

4.1.2.3 Tndustr1<1l Scale OilsePd Processing 

Tndustriril oilsC'e<l processing fn.ctoriPs from sr:,all to rr:l'diur;, scale <:xist 

thrn11;'.hout the developing world. They vary consider.ih1y in age. 

Tht·re ;ire thrPe oil extr:iction tl'chn0lo0ies in ('o;-ir:iGn use: 

:i) high prl''>'>Ur(' mechan1cril pressure: oilsePds are passed cnce or twice 

t11rou~·h an expr>l ler prPss whiC'h g('nerates high prrssure. This can he used 

f or :11 l t y pi ca 1 c nr:nn er c i a 1 o i 1 s e Pd s • 

h) :c.olv('nt l'i:tr:H·tion: the oi1 is extr:1rtPd from the oilsePd hy so1vent. 

This is i'r1rw 1'irect1y on nll<;('cds ru11t.ii'li1w up to 35 per C('nt oil. 

I 

11 



.1 

t 

I 

t 

_....,,- -

'fl,~re .1rP Pxrvptions to the above; palm kernel •:ith an oil c0ntent of around 

50 per cent can be direct solvrnt extracted. A!so sunflower seed havinf a 

kernel oil content of"" around 54 per cent can be solvPnt extracted in a two 

stage process after ~erorticat•on. The various sta~es along the industrial 

scale processing chain are outlined 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 hulk or hafs. At the> plant the seed is stored in hulk or bags in 

wilrehouses, storage silos or ~·!uskogee-type buildings. 

4.3.2.3.2 Pretreatment 

a) drying: depenrling on the condition and type of oilseed H'ccived at the 

plant, it is either dried befcre going to safe stor;:ige or is further dried 

during the conditioning step of processing. Drying for safe storagf' rlq1ends 

on many factors. 

h) cleaning: as a first step to processinR, the oilseed is cleaned tu remove 

stones, dirt, trash and tr;:imp met;:il which might otherwise damage the process 

machinery. 

c) decortication: this depeds on the oilseed being pr<1 n•ssed. It is usually 

1rndertaken with cottonseed and grounrlnut, is optional with suya 1wan <1nd 

sunflower and not done • .. :i th r;i.peseed, c;es0me ;rnd sunflower. Palm k('rnel s are 

norm;illy dPcorticil.ted at the paln oil Lictory. 

d) grinding/rolling/conditioning: the rel;itive order of these procf'SS stPps 

clr·rwnds on the oilseed. Grinrlinf. 11s11;illy incrp.1set; material hulk density ::ind 

can inprove t11roughput in Jar.Pr procl'SS stages. Conditioning with Gnisture 

;ind ste;im ;issists co:i/'.Ulil.tion of oil droplets in the tissue i1nd c!l'natur;ition 

of SPPd protPin ;ind hreakclown of cell w;i]ls. lt can improve oil extraction 

f'fficil'nry considerably. Rolling brf';iks up oil cells in tbe tissue rPlf•:1sing 

:;.Ort' nf l • 

P ) f 1 il ].- i n g : ;i p p 1 ir ;i h 1 e on 1 y t o s o 1 v e n t r · x t r ;:i c t i on • HP re i t i ~; i r~ l> or t a n t to 

f 1 ;, 1-: e t o co r r 1 ·ct t h i d· n l' ,; s for r. ('st r f • s 11 1 t s • Th(' f Lil: P "'us t he t hi ck i or 

i 
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4.3.2.3.3 ~echanical extraction 

For nediun an<l large scale oil extraction usi:ig presses, expel lers dre 

reco~~ended for all applications with the exception of castor oil extraction 

for which continuous hydraulic presses are recom~en<led for the highest grades. 

High pressure expellers are available in capacity from 6-100 tonnes oilseed 

tiiroup.hput/<lay giving oil cakes of only 3-4 per cent residue oil content. 

Lo.,. pressure presses are available up to 400 tonnes/day oilseed throughput 

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

4.3.2.3.4 Solvent extraction 

Three basic technolo~ies are available: 

a) i::imersi0n extraction: ground raw material is inmersed iri solvent. More 

applicable to recovery of oil from crushed bones and animal resi<lues rather 

than oi lsePds. 

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

up to 2 netres in depth. 

c) combined percolation/imnersion extraction: a composite of (a) and (b) 

above designed to extract oil completely fron materials having oil content 

over SO per cent without using low pressure presses. 

Solvent rrcovery from the oil/solvent mixture (~iscella) is carried out by 

distillation, usui1lly in two stages with ahout 90 per crnt n·r1oval of solvent 

in the first st<1ge (iltmospheric prt·ssure) and the remainder rL·moved under 

\/i!Cllllffi • 

Rrsidlli11 solvent in the meal is rerioved by a dPso1v:•ntiser and different 

nf'signs are availi1hle for general purpose or soya bean mPal for concentrate/ 

isolate> preparation. 

".e;dc; and c:ikes ciln he dried (or moistPned if high prcrisllre prPsses are US('d), 

!, • 1. 2. 3. 5 Rd_i_r1_i_n_g_ 

Tht•rp are a rm:-.lwr of st,,ps i11volve<l and their ir:.p(Jrt.1nce df'pf>nrls on thl' 
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a) w,1~:1ing/degur1;ii~: it is ir-:pnrtcint to recluce the 1evel of phosphatidl's 

in the oil for ~:ood results in later stages ot rf'fin1r:s. Can he '~orn: u::-,.i.11~ 

hot 1.:ater and a variety of inorganic :i.cicis, usually phosphoric. 

h) neutr.1lisrition: treatment of the oil with aqueous sodium hydroxide to 

nt>utr;i.lise free fatty acids and destroy certain colour bodies in the oil. 

nils ha.vi~ low level of phosphatides are usually neutralisl'd and degum::1ed in 

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

c) bleaching: usually done by heriting and stirring with bleaching earth. 

The selection of b1eaching erirths rind the proct>dures of bleaching are varied. 

d) t~Podorising; stear:. sparging under high vRcuur. and tPmperature to rcnove 

volatile ~atPrials in the oil. 

In physical refining there is ~uch variation in technique depending on the 

edible oil being refined. Generally speaking the major steps are deLumming 

followed hy 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 thr soap stock which can he 

ilci<lulated to produce Reid oi 1. The !'.'.ajar by-product from physical refining 

is the fatty acid distillate. Hoth can he used for soap production or as 

stCJ.rting material for fatty Reid prncluction an<l suhsr ,1uent oleo-clwmical 

nanufacture. 

4.3.2.3.6 ~o<lification 

a) winterising: the oil is cooled ;ind he1<l .;it ;i ]ow tPmpl'r<lture for S('Ver<-11 

hours (l'Vf'n someth1es <lays) hf'forr it is filtered. 111 this way \..'axes in maize 

oil and sunflow!'r oil or stParines in cottonseed oil or groundnut oil are 

re11rivt>d givin)~ the pro<luct a clear ;ippe:irance at cool tc·nperatures (eg for a 

h) fr;ictinn«tion: C'()-"'."nnly l"1ployed .:ith palm oil to give solid and lirpiid 

o i l s h :iv i n~'. d i f fr· r c n t . T p 1 i c ·1 t i on s • T 1 ll' r l' d re a n' 1:~1w r of d i f fen· n t t e c Ii n i '111 es 

in use. 
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stability arid increasi:1g the trans acid ct>ntt'nt to lo.,.er the meltin~ point 

of an oil. 

d) inter-esterification: changing the position of the fatty acids on the 

triglycerides rnolecules can alte- its physical properties. The changes rdn 

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 OilsePd 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 regions or groupings already described in 

Section 4.2. The q18ntity and quality of the data varies considerably. It 

is best for the Developing Countries, particularly the Asian ones, and worst 

for the De~cloped Countries and Centrally Planned Economies where practically 

the only useful infor:'lation is the regu1;:irly puhlished actual crush figures 

in Oil World. Although c;:ipacity figures are available for some Developed 

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

refining appears to he virtually non-existent. It also varies hath in terms 

of its source ;:ind 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. 

\,'hl're sl'nsihle the national figurL'S have been arlrled to reach a regional or 

~~roup total. This is only possible for crushing d;:ita 1-.'here there cire enough 

crrnntries with the nL'cessar.y information. A snh-total is also shown which 

in\ludt>s ret1irns fror:i only those countries for 1,;'!-Jirh both capacity and aC'.tual 

crush fii'.ures are a\'ailahle. This figure is therefore a more accurate if 

lf·Ss cor~prf•h('nsive ~.nthod of ce1lcuhting capacity utilisation. 

It slioulrl he not•·rl trHt sPvcral cr>m1triPs ;ire f•zc1\l(led from the T3hles due to 
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n·£ional psti~.ated total of h8.34 c.illion tonnes. The figure must hl' Liken 

as an estir . .Jte hec;rnse of prob1t:>::s •,;ith ;1ssumptions behind ti1e data, L11t' 

poss!ble unreliability of certain sources, the age of the data and its accuracy, 

all rlescribed more fully in the footnotes to the tables. Actual crush figures 

are ;ivailahle for all countries sho·~'TI except Afghanistan and Iraq, ....-hich ::ire, 

in any case, \'ery minor crushing countries, and total crush can he s1iown as 

30.79 million tonnes or 45.1 per cent of capacity. 

The country ....-ith the largest crush capacity is Malaysia with 33.2 million 

tonnes. This is a composite figure nade up from two sources, one giving oil 

pa1m capacity of 32.9 Rillion tonnes, the other copra capacity as 0.35 million 

tonnes, and so will he liable to so~e degree of error. Additionally it was 

not possible to rliscover capacity figures for pi!lm kernel and :;oy;ihean whi<h 

are alsc crushed. 

~lal:<ysia's actual crush fip.ure must be still more sus;;ect. The hasic crush 

figures froL-: Oil \..'orld do not include oil p;ilm crush. Cons»quently for 

countries ....-hich are major producers/crushers of oil palm (like Malaysia), a 

capacity figure ....-hich includes oil palm capacity will bear no conparison to 

i..he ;ictual cr11sh figure. In order to rectify this proh1em an estb;ite of oil 

palm crush has heen made based on FAD producc:ion figures for palm oil. The 

countries for which this procedure has been adopted are shown in Appendix 

Table 3, along with their derived oil pa1m crush. The details of the procedure 

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

Malaysia had a derived oil palm crush in 1981 of 11.3 million tonnes and an 

average actual crush of other oilseeds of 968,000 tonnes. Tr.is makes it rilso 

the country ·~·ith the LH?,l'St rf'corded crush in Asia, inrieeti its crush cap:'lcity 

is nearly ti,.;ice that of the next Ln!:est country, 1ndia, while its actu;il 

crush is over 50 per cpnt gre:<ter than Intiia's. 

With a capacity of 17.3 nillion tonnes and an actual crush of 8.0 million 

tonnes, most1y consisting of groundnuts, rapeseed, and cottonseeti, India bad 

a cqpacity utilis.-.tion of 49 per cent. The other important countriPs in 

fl::ia, in orc~Pr of c:1pricity, :1re Tndn:icsici, crushing oil p;ilrn and copra; the 

Philippine'.;, rrushin?, largely copra; Turk('y, crushing cottonsePd and sunflower 

(and also nlivf's, a]tholli~h there are no fi);iirPs herP for this crop); ,ind 

l'a\ristan, crushing cottor.c.f'ed ;ind r:ipescPd. The hip,hest c:ipacity utilis:ition 

rf'cord1·d i,.;:1s in P:1p11:1 ~;(··.i f.1tinea (85 per cPnt for cripril on1y) ;inti lo;;r'St in 

\'t' r Cf'f1t o 
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\,11ere 1nforr:ntion relating to likely increases or decreases in ca1ncity is 

avi'li 1C1hle it has been noted in the footnotes to the Table. C~uite simply 

there js insufficient data C1vailable to determine any contine:-ital tren<l with 

re)~ard to likely changes in capacity lPvel.;. Projects to increase crushing 

capacity have ho.,,.ever been noted in the Philippines, Thail;ind an<l Papua '\eY.' 

Guinea. 

b. Africa 

Appendix Table 5 sho~s the available data for Africa. lt 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. Somewh::it 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 million 

tonnes which is used for cottonseed, groundnuts and sesame. The third largest 

capacity recorded is in Nigeria with 1 million tonnes which is used for 

groun<lnuts and cottonseed. '\igeria's considerable oil p1lm crushing capacity 

is not inc 111deci. 

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 ;;lso inclHdes soyabean, some of it imported. The next l<'lrgest recorded 

crushes were in the Ivory C:oast, the Sudan, South Africa (groundnuts and 

sunflower seed) and Senegal (groundnuts and a very little sunflower scrd). 

Tot;il cilp<'lcity for the African continent is c;ilcul<'lted at 7.7 million tonnes 

,1Jtho11gh the r:iajor countries of F.fypt, ;i.nd Ethiopia are omittrd from this 

trJt<'ll. The Ci1pilcity utilisiltion, hi1sed on those countries fur which both 

capacity and actual crush flgures are availahle is 32.l per cent. The highest 

capacity utilisiltion recorded was in \lc,rocco with 70 per cent, the lowt'st in 

Sori;-ili;i w1th 11 per cent. Four co11ntries were calculated to have c;ipacity 

11! I Ji s:it ion fi;~urPs of less than 25 per cent. 

The only cr;tin~ries for which dirPct t'Vicil,nce of r~xpansiun of cJpi1city was 

f()11:1?. \<.'('re 7,;drc and Thf' Sudan. net;iils ;ire given in the footnotPS tc 

,ippt·•1d ix T;1h le 'i. 

c. L;d l n .. \:"·r i ca 

11.1t:i for t 11" r .. itin ,\--... rica jc; ,,l:,1·,.;n in 1\p;iendix T;ihlP 6. It is r1·;1:,on:ibly 
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cocplete for th<' countries of South ,\.":Jerica hut non-existent for the countries 

of Central America with the exception of Mexico. In addition it has not been 

possible to find Lrush capacity figures for Chile and Ecuador. 

For the ten countries shoi..11 in Appendix Table 6 totill capacity hils 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 ~exico. 

It is recorded that some 80 per cent of Brazilian capacity is for soya beans 

and certainly actuill crush in 1982, 14.34 million tonnes, was cade up of 

soyabeans (91 per cent), cottonseed (8 per cent), and groundnuts (1 per cent). 

lnforc<i.tion on cap<i.city by oilseed for Argentina is not ilvail<i.ble. Hu1<'ever 

edible crush in 1982 consisted of sunflower seed (46 per cent), soyaheans 

(44 per cent), cottonseed (6 per cent), ancl groundnuts. There is also no 

available data on the allocation of capacity to oilseed crop in ~lexico. The 

actual crush, was, in 1982, made up of soyabeans (60 per cent), cottonst>ed 

(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, 

Brcizi1, Argentina and Mexico again showing the highest rPturns. The caprlcity 

utilisation for those eight countries with both capacity and actual crush 

figures shown in 50.6 per cent, the highest cap;icity utilis;ition coming frof'.1 

Colnl'lhia with 56 per cent (although oil p;ilrn, a considerable crop in Color:ihia, 

is cxrluded) and the lowest frum Bolivia with 21 per cent. Tl1ree countries 

were calculated to h;ive capacity utilisations of 35 per cent or less. 

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

been found are Brazil and Peru. 

cl. ~t_JT:::l_~: Dev_elol'._i_ng Countries 

Total crush capacity recorded for the Developing Countries is 116.6 nillion 

tonnes. This figure t'o·..:ever Pxcludes several major crushing cnu,1tries such 

;1:, Egypt and also is to vcirying degrees selective in terms of which oi Lct>ds 

are inclurlt>rl. Sor;ie rn;;jor oilspeds are exr1ucled from sor:ie countrif's ml wlwrl' 

this h:1~; nrc11rn•d it is rfc'c:ordeci in till' footn"tes. 

/\~;a conse11uenre the rot<i.l fii;ure is rl·rt;1inly too 10\,· and it is s11g1;1·stf'rl 

t li:1t 125 mill irrn tonnPs --i;;ht sPrve as a h('tter rmi)~h r·st iTT.atc of total 
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Total actual crush reco-ded for the ~evelopin~ Countries in 198~ was 55.9 

-· .l, , .: ~..... .. ,..... ..... ,,.....,...r- t:xclud,,d <'ntirely althou~h 
u. i J. l. ...l VI l L \' 11 l I\.. _, • 

this til'1e none of them are particularly r.iajor or1l'S. lndividu:d oilseeds are 

also r.iissing for some countries but is is unlikely that actual crush excPeds 

60 million tonnes. 

Using these two figures capc;.city utilisC1tion for the Developing Countries can 

be estimated at 48 per cent. The lT'ain crushing cuuntries in order of their 

actual crush in 1982 were Brazil, Malaysia, India, 1ndonPsia, Argentina, 

Mexico and the Philippines. 

e. Ce11trallv Planned Econonies (CPEs) 

D<ita for the cri:;:s is shc.wn in Appendix Tahle 7. As has been stated ,drt>ady 

the only CPEs for which capacity figures have been found are the PSSR and 

Polan2. The former had a capacity of 11.4 million tonnes and an 83 per cent 

capacity utilisation in 1981/2. the latter a capadty of 900,000 tonnes 

utilised at h2 per cent. 

Actual crush fip,ures, 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 hy crushing in China which, as was 

discussed in S(·ction 4.2, has app1rently athievec:i a remarkahle expansion in 

crush in the last 10 years. Chinese crush in 1982 1..:as accounted for by 

soyabeans (25 per CPnt), cottonseed (27 per cent), rapeseed (3 per cent), 

groundnuts (9 per cPnt) and sunf1o\.Ier seec:i (7 per cent). 

The t:SSR with 9.4 million tonm'S is the nPxt higgPst crushing CPE with 34/'. of 

total rrush. Tn 1982 this l.'as T'l.1de up of cnttonscPd (44 per cent), sunflower 

seed (36 per cent) and soyahPans (19 per cent). 

The seven countries of Eastern Europe shown in thP table cicrount for the 

re:1,dning 15 per cpr,t CPE crush, the largr>st heing Pnn;inia with l.J million 

tonnes. 

Tl11r> to the J;ick of d:1t;i on availah1e c.ipacity is is not pnssih1l' to e:;t iri:1te 

;i c:lJ;,1clty 11tili'-;,1tion fig11re for tl1f' cr11mtry group. lt slio111d hl' noted 

r1"'''('stic r1":";1r1rl anri Is cons"'l11ently to be p;'i"rnrlerl. Jn Hu1f'.aria, Pon;inia and 

Y11i'<1s1av1a, r·:qnrity ls :il:;o scli1,d11lPd tn "x11:1nd (f0r details see the footnotes 
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also ir:adequate, despite the undl•r-utilisatiun indicated in the tahle. 

f. Develop.:>d Countrie~; 

Appendix Table 8 shov:s capacity and actual crush fi~:ures for the 11.:veloped 

Countries. Capacity fi~:LJres are shown for lU out of lF of tht.• c(1untrit.'S in 

the table although as actual crnsh exceeds capacity in sor,e cases, so;~e of 

the data nust 1'e rfT,l.rded as suspect. Act11;1] crush fipires are cumplete. 

The USA is of course the major crushing country both in t11e Developed 

f.ountries and the world. lts actual crush accounted for 55 pt>r cpnt of 

Developed Country crush in 1981/2. This 1.·as :'1;1de up of soyahl'ans (83 11er 

cent), cottonseed (13 per cl'nt) and sunflow.:r sel'd (1 per cent). Capacity 

sho1.'Tl is ho,,..ever only for so)·abeans .1nd for oilseeds crnshed at SD\·ahear: 

plants; total crush capacity n1y therefore he somewhat larger. 

The next biggest country in terms of crushing in 1981/2 was the Federal 

Rf'public of Germany with 5.1 iillion tonnes. This corr.prised soyahean (74 per 

cent), sunflower seed (10 per cent) and rapeseed (13 per cent). J<:pan's 

cru~h in 1982 \..'as fractionally less than C:er:nany's a1thnngh crushing capacity 

is reported to he greater. Japanese capacity utilisation in 1981/2 l.'as in 

fact reported to be only 64%. The main seeds crushed in Jap3n in 1981 \..'.:re 

soyahe:tns (70;~) and r;4peseed (23 per cent). 

The next L1q,est Devf'loped f.mmtrv crushers were Spciin, crushin~'. suy;1:wans 

and sunflower seed; the ~etherl;:inds, so\·aheans, sunflower SP('d and rap«c,eed; 

and Canada, soyahf'ans and rapeseed. 

A1thout;h crushing c;qncity fif'.11res are sc;irn' ;ind sever;il of those that exist 

arf' suspect, a tot;il for the ,.;rnup has bt'C'.1 •·stir~.;1ted. This shn·~"s <~r·velrJ;>cC 

country cap;icity as 61.5 nil lion tonnes. !\verage cap;icity utilisation for 

;ill U1nse countries shown 1.:ith retll;ns in tlw Table is 85.5 per cl'nt. Tlwre 

;ire ohvlo11sly proble11s i,.;Jth tli«se c,1lcnlatirJnS hut they arP ~;hown and in the 

hr>li•f that thPy indicate the apprnxirri.:1te ;ivailahle cap;1city. 

g. \.:or_!_<l __ ~1~~-a~ 

The tot.d .1•l"hal rn1sli rf'>-<·r·~t:'d is 19~.L, r.il]ifln tcr:nps, l'nfort1inatr·ly rluP 

to tl1r J.1ck nf r.111:1city ir;fr,r-:tlCln, p;1rtir:i1.irly fur tl:r· fll'\'<·l<•jlf'd f.ontriP:'i 

:ind ce,1tr:illy PL1mwcl l-~cnnr•~;,,s, it is wit i'"'-;»ihle to .. :;:i•:>lt<' a v,lnh:d 

c;qHcitv fi1·11re ,incl!~ .• nf11r» :1 r:q:irity 11t i Ji•:·it irin fi,,11r«. 
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uti1is~tion rates are estin1ted as follows: 

Asia 45.4 per cent 

Africa 32.1 per cent 

Latin A:-1erica SC1.6 per cent 

The lowest recnrde<l capacity utilisation rate for the Developed Countries is, 

hv cnntrilst, SS per cent for Portufill. For the rssq, and Poland the figure is 

83 per cent and 62 per cent respecti\'ely. It is unfortunate that cilpacity 

utilisation fi:'.ures are not ~orf' ·,.;idely avail2hle for the non-developing 1.:orld 

hut it f5 generally helieved by the trade that a\'erage capilcity utilisation 

is between 65 - BS per cent for these countries. 

The countries with the biggest crushes were as follows: 

Country 

t:SA 

Brazil 

China 

~a laysia 

CSSR 

I rid ia 

Ge r::kl ny 

Tn<lonPsi.:i. 

The Philippines 

Percenta?e~lohal crush 

17.6 

7.4 

7.3 

6.4 

4.9 

4.2 

2.7 

2.7 

2. 1 

1. 6 

1.1 

Tht>re is no ~qsis on ;:hlch to riah> tinP series ,-.cnparisons, particularly as 

the data col 1erted in Appendix T.:i.hles I~ to 8 is nnt all from the same ye;ir, 

and is, in s<•:-:P cases, ;i rn:-.posite of information frnri <liff('rent sp11rcps, As 

S1·C"tlon 1 •• 2.2. Piis c<···;1·11ts on the dPrlinf' in cr11shing in 1\fric.:i., the 
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high ~r()·..:th rri.tes in Latin A:-:eric1. There is unfortunately nP additional d<1Li 

available ~ith which 

id~ntified tr~nds. 

4.3.3.2 Refinin~ 

to supplencnt or turt:wr 
... 1 ......... ..,.1,. 
<.l •• '- ......... J 

Appc'.1dix Tahlcs 4 - 8 also include the avallahle information on refining. 

This is consider3hly thinner than the data for cru~hin~ and has heen asse~hled 

from a selection of sources, including TORI in-house infor~ation and unpublished 

reports. The avA.i.1ahility of the data varies from the Asian countries where 

there are returns of same kind for more than half the countries and the 

African countries i.;herE' there is also a reasonahle a!'lount of information; hy 

contrast, for the Centrally Planned F.conor..ies there is no information at all 

n.nd in the Peveloped C:ountriPS the onlv returns ;ire for the r:z and Australia. 

For no region is the data sufficient to asse:::ble a regional or group toLal or 

to ~ake co~parisons across groups or regions. 

<J.. Asi<J. 

Refining cap.1c1 ty data is available for 10 out of 16 of the countries shown 

in :\ppPnclix Tc1ble 4 although for three of them the inforn:,tion is th<J.t they 

have no refining. 

A figure for refining capacity is available for tl1e four biggest crushing 

countries lo.'i th the ir.portant pxception of Incli<J., a1 t110ugh the <J.ccurilcy of 

these esti'<;ites, given their differpnt so11rces must he open "o clouht. An 

actual refining fipire is also missing for Indonesi;1. 

From the infon·,ation assenh1ed, ~·iaLaysia, tlw lart:PSt cri1shing country in 

i\si;i, is ensily the LnvPst refining c<>untry. Thf'rP is rt•p()rtPcily a refining 

c;1pacity of 4.7 mi11ion tonnPs in '-1."1L1vsia ancl, in !981/82, 3.4 million 

fpnnPS oi oil "f're actu:d1y refi:iecl. \.iven that the ~l,1lavsian crush is S<>IN' 

53 per c»nt gr•'<lter th;in the crnsh in Tnclfa it is 1ike1v t\i;1t refining in 

The only l)tlH'r sir;nific:1nt fi;·11r»s for refining c.qncity ;1rt> for tlw 1'hilip1iinPs 

. , 
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Capacity utilis:ition rates, range from 92 per cent for R:in).:ladesh through 

....,., - - - - .. c - -
I..._ tJel l __ t:'llL 1 Ul to 

b. Africa 

The African data is even less complete than that for the Asian countries. 

Refining cap~cities are only available for 5 out of 17 of the countries shown 

and in AppPnrlix Table 5 an actual refining figure for an even smcil!er nuDher. 

Furthermor~, 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 Egypt with 

150,000 tonnes and 115,noo tonnes respectively. Their capacity utilisation 

rates are 75 per cent and 58 per cent. 

Evidence of new refining capcicity, either under construction or under 

consi<leration, w:is found only for Egypt. 

c. Latin America 

Of the three Developing Country regions, Latin America has yiel<led the least 

informtion on refining (see Appendix Table 6). There is infornHion confirr;cing 

the existence of refining capacity in five countries but for only two of theD, 

Peru and Rolivia, is there an actual figure (and that for Peru inclu<les 

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

to make any regional cor.lparisons or generalisations. 

d. Centrallv Planned F.cono~ies 

Information on refining in the Centrally Planned Economies is completely non-

existent. No nention of any aspect of it was discovered during these 

r L'~-i c) ri r ch t'"l s • 

e. nev~ed Countries 

Tnforr:1i1tion on refining in the Developed Countries is no Dore easily e1vC1ilahle 

th;rn in the CPEs. A figure for ;:ictual rPfining in A11str;illa is given in thl· 

L1hle and a procl11rtion t;ible for refining in the UK is reproduced in the 

footnotes. l!ow(•VPr, r;1Jite clc;irly the inform;ltion is su spcirse q1at no 
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~.4.1 Introduction 

ihe 1 evel of ccipacity and its utilisation are affected by a wide r:rnge of 

technical and econo~ic factors and this section identifies these with special 

reference to the Developing Countries. Econonic factors are considered first 

in a consideration of the macroecono:nic environment within which oilseed 

crushing is undertaken. 

The short<-l.ge of data and the li::iited resources av;i.ilable to the study preclude 

a full country-by-country analysis. Ho•ever an atte:!lpt has heen nade to 

identify so'.!le of the major econo::iic issues for the more important oilseed-processing 

Developing Countries. The range of micr~economic circucstances 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 

stciges 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 oper;ition ie. a ::-icro-level consideration of the crushing 

process. Whilst it is very difficult to generalise from individual plant 

experience, an attempt is made to indicate the constraints on production 

levf'ls ;i.nd utilisation rates •..;hich arise from the specificly technical cispPcts 

of crushing in n<=.ny Developing Collntries. 

The operating efficiency of crushing pl;rnts de;wnds not only un the level of 

capricity utilisation hut also on the efficienry of operations at any given ll'vel 

of utilisation. The 1;i.tter represents a key area of importance both in tPrms of 

the efficient use of scrirce resources and the relative internritional cor'lpetitivl'rwss 

of ol1scPcl crushing industries est;:1blished in Developing Countrie:;. The 

;cf'.1sure of such eff1dency of utilisation is ·~he extent to which the r.ini::i11m 

r.1t,.,i rapricity of oil extraction is richievt>cl. The latter is of k~y i::.;>ort;ince 

slnre oil is ah:1ys the higher ?riced of the joint derivatives of crllshin1> 

Price rliffer1·ntL1ls hPtween oils .incl nilc»lki!s in conjunction with oil to 

oilr1ke prnd11<".tion ratios also :-:,•;in that vf·gPtahle oil h;is the highPr v;1]11e 

p!'r11nit nf spen cn1slw<l for all oilseeds exct>pt soya hP;ins. 
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4.4.2 Econonic factors affectint; processing capacity and its utilis·>tion 

4.4.2.1 Introduction 

The wide range of econonic factors affecting crushing capacity utilisation 

stem fron the complexities of the oilseed economy itself. \,'hilst ::-any issues 

are comnon to all crushing countries, some are of more specific relevance to 

Developing Countries; it 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 denand "balance sheet" which exists in any given 

national oilseed economy. 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 Ccuntrv 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 

1nplications stemming from the international trade in vegetable oil and 

oilseerls between major country groupings, ie Developing Countries, Centrally 

P1an~ed 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 he seen that 

Developed and Developing Countries are the major participants in international 

trade with Centrally Planned Economies playing a secondary role. With regard 

to Developing Countries the hulk of trade for both net exporters and importers 

is in oil nther than in oilsePd. In the past a Sllbstantial proportion of 

DevPloping Country net exporters' trade ..,as in the form of oilseeds, often 

directl'd to .... ards countries in the Developed group. 

Over the p;i,st decade, partly as a result of specific po1icirs impl~~ented by 

r.ovt>rnnents, oilseed exports are now relatively insignificant. So ..,hilst a 

majority of Drveloping Countries still export oi1sepcls, with a fpw exrcptions, 

the vo11nws involved are very srn.'111. Argentina and Br;izil still export 

ri1dte lc1rge \'(Jlumes an<l tlwse two cnuntries :!lone :iccount for 60 per cent of 

thP total shnwn in Tahle 4. For LhE' majority of exporting Developing 

(nuntrfps tlwrefore, p.irt1cip:Hion 1n tr,irlP rloes n<Jt sfp1ifirantly reduce 

rln:,r·stfc cn1c;hfng r;.ipacity rl'qul rf·1;,1•nts. ln p;i~;sing it ;:i;i,y also he noted 

t l 11 t t he r o 1 l' of o 1 1 s r P rl ~;up p 1 f e rs t o n e v f' I o ;w rl r: r1 ll n t r i P s , f o ri:w r 1 y f i 11 e d by 
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those in the developing group, has been largely taken over by the Gnited 

global net exports, as sho~n in Table 4. 

Table 4 

The International Trade in vegetable oil and oilseeds bv Country r,roups 1981 

I 

Country Gro11ps Surplus/Deficit Kumber of Countries 

'000 tonnes 

Totall Oilseed~ Total 1 Gi lseed2 

"-

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 2 

Net Importers 1,279 626 6 I 7 
I 
I 

Peveloped Countries 
I 

Net Exporters 6,169 5,230 4 3 

~~et Importers 5,670 4,832 10 1 1 

"~ 

;'-;otes: 1. Toti1.l of VPgetab1e 011 and oilseed (expr0ssed in oil 

equivalents) net c>xports and nunher of cnuntries contributing 

to each total 

2. Oilseed (expressed in oil equiva1Pnts) net exports and 

i!'lports and number of countries contributing to each tot;il. 

lfJ 



I 
I 

t 
I 

' 
' 
t 

I 

Figure 1 

'."u'1 ior Elements of the Supply/Dem:rnd 'B3lance Sheet' as they affect Oilseed 
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Developing Countries which are net importers uver~ll (ie in terms of oils and 

oilseeds) ~l50 ,1,,rivP the 't>ulk of their nePds frot:l oil ratlwr than oilsef'ds. 

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 t:luch less !:larked since a substantial proportion 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 dot:lestic 

crushin~ industries and it is apparent that competitively priced oil is 

incr2asingly becoming available from a few large scale Developing Country 

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

4.4.2.3 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 Dn;;iestic oilseed production 

Dor.iestic oilseed production can he analysed usefully in terms of both its 

level and its co~position although the two cannot he entirely separated. The 

pro<luction function of oilseeds, somethies referred to as the technological 

conditions of pro<luction, is dependent on a nur:,her of factors: rnost obviously 

the price cf the oilseed in question and the prices of other oilseeds and 

other agriC'11lt11r;:il products, ie. the rf'lative profitahility of production of 

differing ollser'Cls and other C'rops; the structure of the agricultural 

sector iP. its on.,anis;:ition and efficiPncy; Goverm1ent ohjectivPs and 

policies towCJ.r<ls the oilsePds sector and the ;igricultural economy in general; 

an<l the extent to which the specified produC'tion is in terms of the crop, or 

nilseed, itself or as a by-product, eg. cottonseed. 

neter:::inlng the aviliL1hility of a particular oilsee<l for crushing is further 

Cfl;1pliC'ate<l hy its Sl':isonal prndnction .1lthnugh thP provision of storrige can 

r1•duce pr0Jl1·::is in this ;irp;i. 

12 
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The probk::is of sel'd S\\pply can be very different, depending on the level of 

operation to he serviced. For the purpose of classification it is helpful to 

sub-divide seed supply into the requirements for village, small, medium and 

large scale sectors. 

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 rel~te 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 

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 i11centive. 

The mill receives ungraded seed in small lots. 

If the seed is an annual crop the mil! either purchases seed for the year 

over several months or, provided seed sellers are willing, as required during 

the year. The n,wiber of mills cor.ipeting for seed may influence this prrictise. 

Procluction and utilisation of seed are usually local. 

c) Small industry: as (b) ahove hlit as the scale of operation progresses up·~·uds 

towrirds the 20,000 tonne/year level problems resemble more closely those of 

(d) below. Production and utilisation of seed are usually local. 

d) ~-l<,dium to large sc;ile: many developing countries h;ive oil mills cap;ihle 

of processing over 100 tnrrnes of oilseed per day. The supply of locrilly 

f'.rown sef'd at this level or over c.an be fr<n1ght wit'i problems. It is 

clrsfr;ihle that the mill be located centrrilly in an area growing seed inten~ely, 

ut 11ising as few suppliers as possible. 

'-tiny variaticws exist. 

s:1.illholders locally. 

~ills buy seer!, un?,radecl, fror.i local fari;1ers iln,1 

Alterr.atively, if seed is supplied from a large 

c'iff11sr arr;i it f']:iy hr concenLr;ited at il local 1\,..;rirultur:il :-larJ.eting Eo:Hd 

out-strition ;ind Llwn tr:,rn,porled and pooled at ;i l;:irger or rn;dn depot for 

oni,..·.ird tr<lnsmf~;sion to the oil mill. Such ;i,1 op··ration needs ;i wel]-r]('veln;wrl 

.111rl i\(·fi:iPrl lnfr:1str11ct11re anrl distrihutir>n tH·:work to s11rn·r>d. 

11 
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4.4.2.3.2 Uses of oilseed other than for crushing 

The availability of seed for crushin~ also depends on the degree of other 

conpeting requirements: these inclu<le the direct use of oilseed for food, th-..­

direct use of oilseed for animal feed, the use of oilseed8 as seed for further 

production, and simple wastage. Food use is generdlly the most inportant 

competing area although its significance varies considerably by country and 

by oilseed. Obviously the demand for oilseeds for direct consu:npt ion hinges 

upon several factors - the population level, population gro~th, income levels, 

the <listribution of income, the price of the oilseed, tastes, etc. etc. 

4.4.2.3.3 International 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 inporting 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 tr:ide options available gen;:>rally highlight a range of issues confronting 

the importing countries. 

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

cost of domestic production as against buying from abroad. 

(ii) The availability of foreign exchange. 

(iii) r,overnmPnt policies tow,cirds iiro~11ction, tri1de, pricing etc. 

Conversely for countries with surplus oilseed production the possibility of 

Pxporting seeds or derivatives arises. This can be to .::rushers overseas or 

for non-crushing utilis?tion. 

4.4.~.4 Drm;ind side factors 

:\n;ilys1ng the dorwstic der:i;rnd for oilseP<ls is ;nore complex than if it would be 

wr•re tlH' prod11rt i1 single rlPrivative. These compl1·xities ilrise from the 

fict tlwt nil~;rrds ha·1e diffprfng o1lraJtp/oi1 ratios find <liffrrrnt q11alitirs 
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4.4.2.4.1 ~table oil 

To analyse the domestic demand for vegetable oils is relatively straightforward. 

In the Developing Countries demand is especially likely to be strong for 

several reasons: the historically low per ca pi ta 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 

oil consumption, particularly the shortage of animal fats. 

4.4.2.4.2 Ve~etahle oilcake 

Demand for vegetable oilcake is derived at several striges removed from hL•mcin 

consumption needs, that is the vast majority of oilcake demand is derived 

from livestock feed demand. This in turn hinges on the scale of the livestock 

industry, the qucility of husbandry a~d management, the nature of the feed 

regimes and the availability of alternative feeds, especially protein feeds. 

The scale and cn~position of the livestock industry in a given country in t11rn 

hinges upon both domestic and international market factors (ie. incomes, 

elasticities, alternatives etc.). Livestock corrposition changes over time in 

response both to pro,Juct ion capacities and consumer demand and generally 

involves increasing emph;isis 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 developtng country although 

for some surplus oilseed producing countries, the intern'ltion;il oilcake rndrket 

11ay he of greriter importrince. The fol lowing sections examine the influence 

of some of the factors rliscussed ;ihove in reliition both to the rPgional 

groups of countries already identified (especially Developing Countries) and 

to sornP major ind~vidual Developing Countries. The discussion is presented 

1inder several suh-headings: oilseed production, the hum;rn consumption 

rt'quirernents of oilseed and their noncrushing rleriv<ltiv<?s, the intt'rnational 

trade in nilserrls, oils and oilcakes, ;ind domestic vegetalle oil rinrl oilcake 

dl':1anrl. P:irtirular ;1ttentl::ln is paid to the ovl'rall s11pply/dcfTlancl h:ili.nce in 

t•·rms of v•·1~PL1hle oil deficit rind s11rpl11s countries. 
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4.4.2.5 Regional Analvsis 

AsiG. 

(i) Production of oilseeds 

Oilseed production in most Asian Developing Countries is insufficient to mi:et 

domestic vegetable oil demand and the scale of crushing therefore partly 

depends upon the capacity to ir.iport oilseeds and the choice hPtween oilseed 

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

In many cases limited success in the agric11ltural sector in achieving incr~ased 

oilseed production and variable yields year on year, also limit crushing 

capacity utilisation. 

In contrast, a small number of countries have considerable (e~~ort) 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). Oil palm has to be processed within hours of harvesting 

to avoid rapid deterioration of oil quality (ie. rising f.f.a. content). Oil 

extraction capacity has therefore to be Keared to meet seasonal peak levels 

of prodnction and since such equipment is unsuited to processing other oilseeds, 

capacity uti1is3tion levels fall helow those technically possible. This 

problem is ex;lcerbated w11ere oil palm production is expanding rapidly with 

the nl?ed to build oil expansion capacity in ;ldvance of production. Countries 

p:irtir111arly affected by these issues include ~!alaysia, Indonesia ;lnd Papua 

Brranse of the ir.iportance of cottonseed in their total oilseed crush 

uncertalnty as to crushing capacity requirements and utilisiltion levels 

ls a fr;iture of S('VCr;]l r.iajor Asian co1mtries inc111ding P<ikistan ;rnd lndia. 

As a hy-prnd1wt, nntput of cottonseed is largely rleterciined by 1-,,1rket forcPS 

('/:(\~;,.:1011s to trw oilsePd economy. P;:ilm kPrnels may also he r1•garded il.S a 

by-prnd11ct of oil p1lrn prorlur'.tlon ilnd cultivation prarticPs, ciltl:n11gh they 

,.ire 1ink1'd to th(' nil sr·Pd 1_>conomy via the lattPr. 
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(ii) Hu::ian consu::iption rt'quirements: oilseeds and non-crushing cerivatives 

Hu::ian consur1ption of oilseeds or nor-crushing derivatives i<> nore i!'lportant 

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 u~ilisation 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 cultiviltion and associated non-crushed utilis2tion is ::iore geographiccilly 

restricted and per ccipitci consurrption levels vary considerably. In almost 

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

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

producers. Cor:ipetition for coconut supplies also arises fror:i more "modern" 

co~mercial prod11cts, r:iost notably dessicated coconut, largely produced for 

export. Countries nost ;iffected by such coopeting de:::ands include Sri Lanka, 

Indonesia, Thciiland and (Southern) India. In the Philippines, however, scale 

of production and the relatively restricted demand for coconut as a 

"tr:lditional" food source mean that such contraints a;1c of little ir.portar.ce. 

Soyabean utilisation for non-crushing purposes is largely confined to East 

Asia (and Chinese Overseas Comnunities elsewere). Sub.c;tantial volumes are 

cor.s\lmed in the form of "traditionally" processed food products, Korea and 

Taiwan heing anong the countries most affected. 

ln general the most important form of non-crushing utilisation is the 

"trcidi tion;il!y" preferred and processed food proclucts such as tc.fu. 

Such nPeds p,enercilly receive priority and hence availabilities for crushing 

are constr;dnPcl and liahle to more suhstantial dP[irees of f1\lrtuation in Lhe 

context of v;irLihle oilsePd pr1>duction levf'ls. r:onsequently both the h·vel 

of crushing capirity and the d<'r,rce of c;ip:1city utilis;ition rr.ay hf' advL'r~;r>ly 

;j ff pct t'd. 
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Developing Countries and nay be evalnatt•d in thP context of a bro.:ld distinction 

dra1.:n bet·,.;een countries ... ·hose oilseeJ produc-tion is in surplus or in dt·ficit 

in Ih't'L.i.uh '~"'''"'"tic: ·,;cgct:~~le oil ,1,....,-,n<l. (See .\nr>Pndix Table 12). 

The majority of 11!'1ainland" Asian countries are in the deficit grouping ie. 

net importers in vegetable oil equivalents. 'lajor countries of the Indian 

sub-continent, India, Pakistan and Rangladesh, are notable inporters as a 

result of strong domestic demand pressures anJ constrained donestic oilseed 

availability (ie. both production constraints and dP~and for oilseeds for 

In contrast South East Asian countries purposes other than crushing). 

include some large scale net exporters; Malaysia, Philippines, Indonesia and 

Papua ~ew Guinea. The exports of these countries ;ire very largely !T' .. 1de up 

from oil palm and coconut production. 

!-'.any net inporting countries r:ieet their requirements via oil rather than 

oilseed imports. Oil imports are favoured in part as a result of the 

international 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 b:
1 

oil 

ralrn which can only be traded in the form of oil. Regional JvailCJbility ;rnd 

pricing make the latter oil highly attractive particul:irly in the context of 

the foreign exchange difficulties faced by a nuriber of deficit countries. 

The result is however, a reduction in the crushing req11irem0nts in th0se 

countries. 

Many countries in the Middle E1st region of the Continent ilre also net 

importers, partly because potential do:;iestic oilseed production is <lllite 

constr;iined. Oil r,1ther thiln oilseed ir'lports ;'re ilgain often of greatest 

importance with p:ilrn oil avain taking a signific;int role. Tn suf'.le cases the 

strength of livestock feed requirements acts as an offsetting factor ris noted 

hf' low. 

Aside frori f>1lm oil exporters, the hulk of exports cor~prise palm ktc>rnels and 

coC'onut derivatives. Within Asia and ··~;peci:illy Sor1th F:;:ist Asia a ronscious 

decision hy Govern::1t'nts h:1s f('St1ltPd in policies d1·signed to prof'.lote dn-.•·stic 

cr11slii ng of such ol 1 ~;(·1·ds pr l or to r·:-:port, 1,.;h i cb r1·sul ts in an nftt·r1 very 

r ;1 pi d "x ; :a n s l o n i n c r us h i n g r ;qvi c i t y • 
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(iv) Do~estic veretable oil and oilcdke de~and 

The ioint production of oil and oilcake frof'1 crushing c,ir:plica~es the effect 

of dt>r'.>:1d side market forces both loecduse of the widelv differi:ig market 

circu".lstancPs facing the tl."O cleri\·acives and ht>cause of the variable value of 

differing oilseeds in terms of oil and oilcake contt'nt and q1i;ility. 

As elsel."here demand for vegetable oils is generally of f'"!UCh ~reater significance 

in Asian Developing Countries than is the case for de:rand for oilcake. 

Factors contributing to the strength of ve;;etahle oil demand ha\•e alre3dy heen 

briefly nott•d (4.4.2.3.1). The strength of such de:·«1nd has often been reinforced 

by gnvern'.'.lent price policiPs in the \·q~et:tble oi 1 sector. The i:-.b.1lance 

between do;:;estic oil decand in coT'.'parison to that for oilc,ike tends to favour 

oil rather than oilseed imports by oil deficit countries. Ho·~·o:ver veget<,ble 

oil deficit countries l."ith relatively high per capita i~cornes, e~. in East 

Asia and especially in the ~liddle East, also give rise to r:ucr. 'cit;lwr effective 

dt>1and levels for meat and dairy prn<lucts and a consl·quent ext-o:1Sion in 

livestock feed utilisation including oilcakes. In such cases oilseed imports 

(rather than oil i:nports alone) may be rr.ore c1ttractive and ht:>r.ce contribute 

to domestic crushing industries. fxaf'"!plcs nf the latter case include Saudi 

Arabia and Korea. 

OilsePd ir:iports in a fel." instances r.1ay also arise even in countries with a 

substantial net surplus of VC/jetable oil production. Such iq::-Jrts stem from 

the requirer:ients of the clorncstic feed industry and are evident in both Malaysia 

and the Philippines. ln the case :Jf Malaysia do;;iestic productio!l is in;idcqtkl.te 

to ~£'et feed requirements because of the OV('rwhelming clrw1inar.ce of oil palm 

whilst Philippino ifTlports stem frnr, the r;1tl1er lbited fcl'd \'2:ue nf copra 

c:1 ke. 

(v) r.onclusions 

The crnhirwd t>ffects of domestic oilsr>ed production a:id non-crl!shing utilisation 

are f';isily the nnst irnportant infl1wnce on thP level of crus~:in;; c:tpacity and 

11ti1-Js;1tion in ,\o:i.1n Developing C:nuntries. \'p;;ctahle oil deficit cnimtries 

crush virt.·i;1lly ;-ill qf the av;-iil·ihle oi]~;rPcls il.S indl•Pd do the surplus 

(<'•::1tries. In the latter case this is p.-1rtly due to npcessity as oil palm 
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Trade issues :c1:lY also he of seconciary i:".purL~nce. ln deficit countril'S the 

tendency to import oil rather than oilseeds tends to inhibit du2estic crushing 

aithough a 1:tlJ10rity cf 2:-:!"t> ~:e:!lthy rnirntries ir..rort part of their needs in 

the form of oilseeds :ts a result of livestock feed sector de::'.and. The latter 

feature also arises in some oil surplus countries. 

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

of procluction and the absence of oilcC1ke as a joint product, have a broad 

ranging inpact on Asian Developing Countries. \,'hilst the cap-1city of oil 

extraction industries in palm growing cotu1tries are automatically linked to 

the level of oil p;1lr:i. production, other cnuntries crushing inclustries are 

adversely affected to the extt:>nt that imports of palm oil arise. The absence 

of joint production of oilcake a1so helps to exp1ain cert:tin apparent anocr)lies, 

nost notably the import of oilseeds by Malaysia which has a high surplus 

of domPstic ve~etable oil production over consu~ption needs. 

The factors discussed above help to explain both the level and rate of 

utilisation of crushing capacity in Asian countries, CJlthough it is not 

possible to provide any clegree of precision in the analyses. In the majority 

of c;1ses the filctnrs i(lentifie<l 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 "trCJditional" as opposed to 

conventional oilseed crushing arises. In many Asian countries, particularly 

those in the lndian sub-continent ;rnd Indonesia, traditional extr;:iction 

;:iccounts for a substantial proportion of total oilseed crushing. \fuilst the 

relative inportance of traditional processing may be <leclini:ig to varying 

d '"gr C' es i t i s 1 i k e 1 y to i n f 1 11" n c e both the di s tr itn 1 t ion a n d s c :il e of fut u re 

4.4.2.1.2 Africa 

(i) Prnrluc t ion of oi1 seeds 
~---- -------~-~~--

Africa1 101intriPS h.JVl' c1Cf1it'Vf'<l v;;rying r'lT[t'l'S ()f •;1J('Ct.'SS in r.•·Pting d<Jl,L'Stic 

\'('/',Pt1h1c oil ,~,.:~.anrl '.rr,::: c\,i:·.Pstic nil'~PP<l prnr\w·~i()n. (1n h1
1
.1nc0, 1:1ore 
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even S"l.111 surpluses and deficits r'lay have significance given the restricted 

sc0le of the oilseed economy in manv African countries. 

Oil pal:n cultivation in Africa has a similar influence on capacity levels and 

utilisation as it does in the Asian countries although such culti\ation is 

confined primarily to West Africa and to some equatorial states. The oil 

palr~ 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 Sud;i.n and Egypt - and this introduces a degree of uncertainty into crushing 

req11irer.ients, cottonseed being essentially a by-product of cotton production. 

Palm kernels are si~nificant in West and equatorial Africa hut 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 internCJ.tional 

market pricing and tends to mitigate against the establishment and/or full 

utilisation of kernel crushing capacity. 

(ii) llur::c.n consumption requirements: oilseeds and non-crushing derivatives 

H11man 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 ~igeria. To varying degrees groundnuts are also 

exported for direct consumption elsewhere hut the level of such trade is 

usually quite sm.:i.11. Dirert consumption of sesame seed is also significant 

pri"1<1rily in North-East Africa. 

As in the Asian co11ntries the co;~bined efftc'ct of direct oilst>ed consumption 

req11irL·rc:t·nts and viiriable production levels is to rt>strict avilil<'lbilities for 

crushing and to introduce considerable instability in s11pplies. 

(iii) lntPrn<'l~~nal trC1de in oilseP<ls, oils and oi kakes 

ThP rf'l<'ltlvdy small size of vegetable oil surpluses and deficits for rr.ost 

,\frlc;rn countries has ;ilrc·ady been r1entionerl. ;Jb11io11sly trade reLited issues 

;ire rt·Litively less i:nprJrt,int infl111JncPs on crushing in Africri in this 

sit11'ltion tlnn t11r•y are in Asia ;ind L;citfn /meric::i. 

fll'fldt co11ntrif's are in .q majority ;;1ost notably in tiorth Africa (where 

li;r,it:1tlons to prod11ctinn "ther th:rn olivr>s, and <;trr·ngt_h of dt·m«nd ster::r:-.inp, 
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fror:: rt>latively hi~her incor.le levt>ls arise). ln tbe najority of cases, 

deficit cuuntries icport oils r;lther than oilset>ds and ht>nce inhibit dll~.cstic 

crushing. Hn•;ever, ~;orth African countries do import fairly si~nificant 

volumes of seed, partly because of devel0p~ents in their livestock feed 

sectors (see below). 

Only two relatively large oil exporting countries exist: the Sudan ;rnd the 

Ivory Coast. Most exporting cc·111tries export oil rather than oilseeds, the 

:najor except ion being the Sudan where the export of sesame seed for direct 

consumption is significant. 

(iv) Domestic ve~etable oil and oilcake demand 

Factors affecting domestic ve~etahle oil demand largely correspond with those 

affecting developing countries elsewhere. For some, mainly North African, 

countries however, the development of livestock production with its associated 

fet:'d require:nents, produces a greater deg!:"ee of balance in demand betwPen 

crushing Jerivatives. 

!v) Conclusions 

Crushing levels in African countries are closely linked to dor.iestic prc~uction 

levels with relatively restricted rarticipation in international oilseed trade. 

Variable pro~uction of oilseeds in conjunction with the non-crushing requirements 

for oilseeds for hu:'.1An consur'lption introciuce quite substantial fluctuations 

in av;iilahilities for t:1e crushing industry. In a nur.iher of countries the 

"tr;i.<litional" extraction of oil is inportant, especially in \kst African 

collntries. l!owever some of such procluction utilisPs r:iore or less "wild" crops, 

(Pg of 0il p::i1m) and does not directly inpinge upnn commercial availabilities. 

!;.4.2.5.3 Latin A;-,prica 

(i) Production of oilseeds 

A1thollgh nil p;i.l:n and coconut cultivation are of some si;:;nificance in the 

rpntr.11 and northern p::irt of South :\;:oerica, procluction of oilseeds overall is 

c~o:"i:1atL'd by annual crops. Of the annual oilseeds, soyabeans usually 

~1()st crnmtr!L·s in th<, rPglon are cleficit countries in U·rms of mPeting dor;wstic 

v1•1·,«t.1hlf' oi1 rer;11ir1•r;11·nts. Hri·..:r•ver, a s;n.111 nurnhPr of countries in the 
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surpluses. The influence of cottonseed as a by-product is significant in a 

nu;nher of countries, particularly Mexico and Argentina • 

(ii) Hu:n.an ccnsu!".lpt ion requirements: oilseeds and non-crushing derivatives 

Cunpared 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 o!lseed economies of the region. 

The relatively small role of such "direct" consumption requirements reduces 

the instability introduced into oilseed availahility for crushing that is 

apparent for oany developing countries outside the region. 

(iii) International trade in oilseeds, oils and oilcake 

The pattern of surplus and deficit oil producing countries is indicC1tec' ir 

Appendix Table 12. Except for Argentina, Brazil and Paragt~Y virtual!: all 

countries are net ir.iporters. Venezuela and ~exico both imported more than 

230,000 tonnes in 1981/2 but most countries' imports are on a relatively 

nodest bcale. Most of these deficit countries import vegetable oil rather 

than oilseed, the exception being Mexico with very substantial soyahean and 

sunflower seed imports. 

The pattern of importing nii may arise in part from the dominant position of 

soyabeans and oil in regional production and trade since a number of smaller 

deficit countries do not have the capacity for crushing soyaheans. Where the 

requirements of the donestic rmrket are small the scale of such plant may he 

too low to op"'rate Pronoriically in the context of coripar;itively priced oil 

av::i.i1ah1e on the intern1tional TMrket. 

Ariongst the few surplus countries, soya exports predominate with sunflower 

being of se~ondary importRnce. Brazilian exports are largely in thP form of 

oil and cake although those of Argentina and Paraguay include significant 

vo111mes of seed. 

r.over·n.1~l'llt s11rport pn1ici•.'S for cr11shing favour contimw<l expansion in cap;icity 

in :1ssnciation 1,.;lth plans to exp.ind oilseed pro<lurtion. 
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(iv) Dorestic vecetahle oil and oilcake der.iand 

th;.in that for oi lcake in nost 1i.;: t-rnnt"PT 
~ -- ~ .. ,, - -

of the countries under review in Latin Al"lerica. This denand is strengthened 

by relatively high population growth rates and per capita incomes. \."hilst 

meat production and hence 1.!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 do:>gree, to developments in the internation;:d soya econor.iy. 

(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, ~exico and Argentina. In the case of Mexico, an oil deficit 

country, substantial volumes of seed, notably soya, are imported. In Ar~entina 

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

The scale of individual crushing plants appears to be correlated, to a degrre, 

with the overall scale of production in the country concerned, ie with large 

scale plant in major producing/crushing countries. The type of plant is also 

influenced hy the cor:iposition of oilseed production, with extensive solvent 

extr;ict ion capacity geared to soya processing. 

"Tr;i<litional" oil extr3ction is of little significance for riost countries in 

the rrgion with crushing largely confined to the co~mercial sector. 

I 
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4.4.3 Tecrnical factors affecting processing ca pad ty and~eratinr, efficiencv 

4.4.3.1 lntro<luction 

Evaluation of technical factors ent;i.ils an t'Xa;'lination 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 he influenced by both 

the level of oilseed production and its composition • 

Technical f~cto~s are of greatest significance in relation to operating 

efficiency, defined to include both the level of capilcity utilization 

achieved and the efficiency of oil extraction or refining for a 6iven throut;;hput 

of oilseeds. Capacity utilization may be affect~d by a wide range of factors, 

hut certain of these eg. storage and spare par-ts, are foun<l, on the basis of 

field experience in Developing Countries, to be of particular i~portance. 

Efficiency of oil extraction and the quality of derived oil are similarly 

affected by a range of factors of which spare parts and management are found to 

he of special significance. 

A selection of important technical factors are discussed below and, where 

possible, an attempt ls made to provide indicators of their relative inportance, 

notably in relation to operating efficiency. 

4.4.3.2 Oilseed reception, stora?e and pre-treatment 

The layout of the mill must be such that there are no problems with reception 

;ind storage of seed. The reception area must he suffici('ntly large to cater 

for rPg11lar deliveries of seed without fnrminp. a bottleneck. for oil p;ilm 

and coconut which are perennial crops raw material curries in throughout the 

year; with oil p-1lm this is daily. For the <1nn11.als wlii.ch include soya, 

safflower, sunflower, sesame, cottonseed, rilpe, nust;1rd and groun<ln11ts there 

might he intr>nse seasonal activity rf'quiring storage capacity to he phnne<l 

for a year. 

<;;ife st>Pd stor:1ge should hP cipahle of minirnising ser>d 'iuality dt'tcrior:ition 

and depends on :--"1ny factors. r;ie pfant rnight h:ive to inr:1ude a provision for 

drying sPP<l before lt ccin be ston>d safely. Sped must also he protPcted from a 

v;1rf.,ty of pc"ts .ind kept rc,v,·re<l to prl'Vt:nt rl.11~,,1ge by r.dn. S('r•d ran he 

' 
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recPivPd and s~ored in hags or bulkPd in .,;tora~e silos. Generally it is 

better to have seed stored in a number of s~all silos rather than in a fe~ 

big onps. 

If 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 consifnrnent 

being condemned. If 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 storagP capaci~y may influence the level of crushing capacity especially 

for annual oilseeds "'ith short seasonal harvest periods and hence greater 

storage requirer.ients. Poor oilseed storage facilities rrav also reduce rapacity 

utilization hoth 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. Oi]speds stored for long periods are especially susceptible. For 

exa:;ip]e, seed stored over a 6 I:!onth period may result in a rise in ffa levPls 

from around 1 to 2 per cent to 6 to 7 per cent. Even higher ffa lev.ls may 

occur and heyond the 10 per cent level, oil refining is uneconomic even \.;here 

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. Fai1tirf' 

to do so will lower throughput or damage plant machinery which apart from 

c2.1sing plant shut down may r£>s11lt in expPnsive and 1mnPccssary repair hills. 

Some oilseeds are decorticated before oil extraction. Advantages include 

increased throughput and hir,her protein content residual m£>;ils and sor.:etirnes 

crude oils which are more easily refinPd. If, however, decortication equip~Pnt 

is not kPpt in goo<l running order loss of kernel to the hull fraction can he 

significant resulting in lower oil yield per unit of original seed. 

SPction 4.'3.1 s!io~s th;1t there are rr.;rny types of plant i1Vailah1P for e<lih1e 

oil f'xtr:1ction. SelPction of plant rlr·pP:ds on thl' quantity <1nd types of ~;ppd 

., 1·.'f' t11i~; li·l,;~·1 c_,ri}\'t·;~t '':•:tr,ict1nn ()r 11ri·~r··~:~~ .._,,i1·.1·r1t 1,;.·tr,1r·tir,:1 jt,; 1' itJ1F·. 

" ' 
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Pre-press solvent extraction is as versatile as expelling iP terms of 

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

first expelled to give cake containing 17-20 per cent oil which is subsequently 

solvent extracted. Clearly the throughput of expeller(s) and solvent extractor 

r:iust be matched. 

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

p]1nt noted above. They are particularly well adapted for use with soya 

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

oil. Extractors which agitate or turn the seed bed halfway through the 

extraction cycle are claimed to be able to extract oil 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 

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

the extraction technology needs careful consideration. 

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

exhibit continuous wear. Refining equipment consist of tanks, pressure 

Vt'ssels, pipelines, valves, pumps etc, all of which will <leteriorate with use 

causing leakage and contamination. Regular repL1cei;ient or refurbishing is 

necessary to maintain efficient oil extraction and refining. Also correct 

seed conditioning is ir.'.portant; too m11ch or too little moisture and heri.ting 

of seed can reduce expel ler efficiency. In solvent extrri.ction wear of flaking 

rolls is important because flake thickness is critical to good solvent 

extraction. 

The choice available between crushing and refining technology is sufficiently 

·.-ide to cover al;:iost any level of rlesired c;:ip;:icity. HowevPr, thf' choice of 

trchnolngy is infl11encc>d by both the scale ;rnd 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 

effectively han<lle oilseeds and oilcakes with relatively low oil coc~c~ts. 

Relatively snall scale plants where expellers are the only O)tion are thus at 

some <lisadvantage in terms of operating efficiency in conparison to c;ises 

.,,·11rre ~;olvent extr;ciction can he applied, since PXpPllinr, gPnerally leaves at 

11•:ist !, per cent resi<lual oil in oilcake in corn1Hrisnn to below 1 per rent 

ri>sidua1 cil ffJr solvent plants (and pre-prPss t•xpeller/solvl'nt plants). 
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is essential for any enterprise wishing to achieve an efficient, cost effective 

undertaking. 

It is therefore importa~• to establish genuine and reliable sources of spare 

parts for equipment requiring a rc•gular repL1cc•1:ient 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 crirried and the timetable for 

replar:ement ap,ainst the operating cycles of a given materLll being processed. 

The consequences of the non-availability of suit:"'cble SJ)c"'lres and the lack of 

control of preventarive 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 J. -<.ey equipment. The latter 

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

the nature of the failure induced. 

As a general r11le spares are best obtained from the original equi;.H:1ent ll'aker. 

However, there are sit1~tions where alternative local sources can provide 

these items at.: less cost. There can be serious implicil.tions attaching to 

these "local spares", namely the specification of m.1terLlls used in their 

:nanufacture together with the achievement of cor:ipatihle surfacE· finishes ;ind 

tolerances for use with the original machine. If these "local" Si\C·tres fail 

to meet the original specifications on any of these aspects, the effect on 

equipment performance and clurcihi li ty could he si;;nificcint. 

It is essenticil to confirm thcit these "local spares" cnnforrn in ali respects 

to the originill eq11ipr1ent specific;itions and drawings. 

i-.1here milintenance proceclures involve parts re-furbishing, ;is with some expe1ler 

worms (scrPws) it is it:1portant to confirm that the techniqlleS e:nployed and 

tl1e materi:-ils used will result in a final result cot~patible with the materials 

;ind surface finishes as spl'c1fiPd for the origin;il machines. 

The role of ·,pares in overall plill't oper.1tions should he given 1Hoper priority 

in the org:rnis;.ition of any oil extr:-iction enterprise. Tt is clp;irly false 

,.,·onony to ilrlnpt any other appro.1ch on th,_·se n::1tt{'rs. 

48 
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~.aintenance and spare parts usually represent the nost critical area with 

rc~pcct to the pntPnti~~ rrrhnical constraints in crushing performance. 

For exdnple capacity utilization ~3Y be critically affected by breakdown 

resulting from we:iknesses in maintenance scheduling and performance and poor 

spare part availability and quality. For similar reasons oil extraction 

rates are often poor; residual oil le·rels between 10 p=r cent to 20 per cent 

are con:10nly found in expel ler 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 leavinr, as r.uch as 4 per cent residual oil in oilcake. In conparison 

larger scale enterprises can employ solvent extraction to produce oilcake with 

below 1 per cent residual oil. 

Cap;i.city utilization may be affected by a range of factors but the most 

important are usnally problems with m;i.1ntenance, lack of spares and limitations 

to storage capacity. 

Operating efficiency, in the se~se of oil extraction rates achieved compared 

to those technically possible, are affectPd by the choice of equipr;ient nrJted 

above. However, easily the most import;i.nt f;i.ctor is the extent to which 

main~enance and spare p;'nts are adeqt12.tely covered. \..'here refining is also 

undertciken (as is often the c<ise), storage facilities are also particularly important 

since poor storage >..ay result in high ffa levels and ~cnce heavy losses in 

rt'fining. 

4.5 Furt_~~r:_:!ssues relating__to processing 

4.5.1 Introduction 

This section covers only a selection of iss11es related to processing, the 

s01ection hPing base::! u;ion the n·rii;irr•m·nts of the tcrr~s of reff~rence for this 

The firs! two su~ se;·t i'ir~s deal wl th two l'S';ent i;l11y l'Cnnornic :1srwcts which ;ire 

:i~-;sDci:it(·d with the c;c:"!le •)f f'ntPrprise. Firstly thP t>ronnmics of ~;mall 

This 
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given t11e widespre3d existence of traditional small scale units in many 

Developed (ountries and the potential for improved efficiency afforded by the 

introduction of l'".odern technology. The second topic discussed is the role of 

Trans-National Corporations (TNCs) which play a significant role in rany 

major oilseed crushing Developing Countries. 

Two further sun-sections examine technical aspects and are concerned with 

recent developments both in processing technology aPd derived products with 

special reference to applications in Developing Countries. 

4.5.2 Economics of small-scale processing 

Tbe development of traditional technology (4.3.1.1) and modern village oil 

extraction equipl'".ent (4.3.1.2) has been partic11larly marked on the Indian sub­

continent (India, Bangladesh, Nepal, Pakistan and Sri Lanka) where today many 

hur.dreds of thous;inds of these ventures co-exist with their larger scale 

counterparts which invari;ibly consist of expeller and/or solvent pLrnts. It 

must be assumed therefore that these smaller ventures opPr<1te successfully in 

thf.'ir own environ:cent. As well as purchasing seed on their own account ;rnd 

selling oil and cake, many operators will also extr;ict, for a fee, oil from 

se"d provided by farmers, householrlers and other tr;:iders. The fee could be 

either a c;ish pay-:::ent or ;iltern;itively oilcake and/or a portion of the extr;:icted 

oi 1 could be retained. Nowadays, the products of this scale of operations ;ir£> 

exclusively for highly localised domestic consL1mption. 

~edium scnle edihle oil production in developing countries dt·'.":1ands a high 

level oi skills (tf'chnical, fT1<111agerial, i1d"linstriltive) to ;;void tlie problems 

highlighted in Ser"tion 4.4. '3. ln many cases tht!se skll ls have not developed 

q11ickly enough with the result that the industry opf'r.'ltf's wdl under cap;:icity 

and the domestic rarket, pilrticul;irly in rrmotf' areas, remains unsatisfied. 

In such circ11mstancPs the introduction of small sc;ile proc£'ssing, which is not so 

cll':1.inrling of the above-noted skills may offer a viahle alternative. Such a 

rlevelopmf'llt m:iy also stim•1L1tt.' increased pro<luction of oilsePds in ;in area which 

crrnld 1ilti1°1.1tr'ly ~wnPfit J;irge prorec;surs ;is well. It P'11St he noted however, 

t h ~ t t he f's t ah Ji s l: ~ • · n t o f e v en s m :11 l s r il 1 e e r t P r pr i s P s ma y pr c"-i !' n t cl i f f i c n l t ir' r; , 

for ('Xilmple the problem of o 11taininr spare parts noted in SPrtion 4.6.'3.4. 

(l h v J o us l y , J t i s i .:'[' r 1 r; s i h le to prov i de ;i rl ct ;Ji 1 e d r · c n n rw1 i c ,Jn ;i l y s i s w hi ch 

\..'(l1ild C(1Vl'r ,., 11 ci rc11r~st.il nrr>s ;ind sit 1n ti ons hilt t llf' cq, •flr•::,.nt s of s11ch iln 

sn 

I 

:i 
\ 



I 
I 

I 

I 

t 

t 

a) method of operation: either custom milli:ig or sf'ed purd1;1se hy the mill 

t-hP c:11'hc:Pn11Pnt salP of cake and oil. The choice would depend on local 
- ··- • -- . - . t 

;:-Pquire:rients. 

b) technology: at its simplest consisting of an expe1ler and drums for 

collection and clarification of crude oil. The efficiency of oil f'Xtraction 

and, in particular, the recovery of clean oil for sale might be improved 

considerably by inclusion of seed cleaning and conditioning equipment and an 

oil filter press. 

c) yields of products: oil and cake yields will depend on the oi1cake used 

hut even for a particular oi lsced there will be variations depenc!ing on 

operator skill, CJuality of oilseed, level of !'1aintenance and spares replacer.:t:'nt. 

d) markets for proclucts: 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 ancl therefore to be used more quickly. 

Crude oi: 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, ~~ich will clepend on the oilseed and the 

~ethod of oil extraction. Although analysis hy modern chemical techniques 

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

their prompt use and flavour Ci1pahility frequently ensures favour for 

traditional market outlets. 

Cake sales can he to the animal feed market, smallholders or large-sc<lle 

farmers. Alternatively, because there can he a significant residue oil 

content the c;1 ke (as much ;is 20 per cent), it :ii ght he sold to la <r,er 

scale extraction factories for the production of oil for soap ~anufacture. 

e) 1i1r~ur <lri._~ining: in contrast to their r.iedium to large scale cot1nterparts 

sm;ill scale mills are laho11r intensive. The level of skill der:ianded, though 

not high in any particular area, must be considerable and the s<lme people might 

he involved in Pach stage fror.: seed reception to edible oil clistrihution, 

;::,tintenance of r1:1chlne ;ind h1sic hook-~:eeing. 

f) r.;ii_ntyn:1r1c:c: ___ <i_~':;_[lar_es: no less ir.port;,int than for ]aq.,er factoriPs. 

\.:ith the operation hcing entirely do;-,estic there is no 1;ener:-ition of foreign 

i 
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"rhPrf' frcil"'. which foreign exchange can he r:i,i.ie available for ~pares replace;:ient. 

..\gPnts for overseas conpanies will only operci.te a sp:1res replacement prof;rar.:::e 

when there is sufficiPnt local business to justify this. The alternative to 

ioporting spares is to e:nploy skilled blacksmiths to refurl-iish compc>nents of 

nachinery lo~'lly. 

g) finance: setting up a small-scr1le village oil expeller can require 

considerable sums of money when compared to a typical vi llaf;e income from 

subsistence agriculture or wage enployment. The equi pnent for the factory 

might have to be inported and this will require foreign exchange. Buildings 

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

Cu::;nercial banks do not give credit without collater;1l and, for villagers or 

those wishing to set up small-scale oil extraction factories, this can he a 

severe financial constraint to development. Sarne countries now operate 

schemes where the Central Bank will guarantee the loan advanced by the 

commercial hank, and to this end, cooperatives night have a better chance of 

securing loans than individu~ls. 

Working capital is an essential requirement and the amount needed will depend 

on the method of plant operation and expected sales turnover. The major 

variable cost will he seed purchase (up to 80% of the total annual cost even 

in the first yer1r of operation). The nethod of seed purchase is therefore of 

considerable importance. For a perennial crop (eg. oil palm and coconut) 

financing a nonth of operation m;iy he adequr1te. For an ann\lal crop (harvested 

over 2-3 nonth period) the cost of purchasing serd for the whole year would 

he considerilh1e and could m:1kP an otherwise wplJ-structured oper;ition difficult 

to estilb1ish. It would he prefer;ihle to buy seed on a ri=g11lar monthly h;isis 

from locill formers or a local Agricultur;il M.-nketing Hoard particularly if 

the far:ner requires income as a lump ~;urr: after seed harvest. 

The viahi11ty of sm;ill sc;ile expl"llers hinges upon individual financi.11 and 

econof'.lic ;rn:ilyses .... hich sho11ld take full r1cco1mt of Covt:rni~ent policiPs, 

r'sperLilly prlcf' policies likely to affect rciw r:'.ateria1s and/or end prc><l11cts. 

Tt is prnri1t->1e ho'..:r'V•.>r that il p0sitive r<>t11rn ,,.;n11ld he indic:1t1·d in i1 varit·ty 

of cJr ,, .. c,t:<ncPS and llev('loping CoP:ltriPs. 
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4.5.3 The Role of Transnational Corporations (TS~s)* 

4.5.1.1 Introduction 

Transnational corporations, or ~ultinationals companies as they were once 

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

ie. they own productive assets, in two or more countries. They are responsible 

for the hulk of direct foreir,n investment hut are conceptually different from 

foreign investment in that they contribute other factors (skills, technology, etc) 

as well as capital • 

Distinguishing features of T\Cs include their large size - one hundred food 

processing coc:ipanies enjoyed revenues of at least Sl billion in 1976 (u~; 

1981); their oligopolistic character and their unique ability to be able to 

view the world as a single economic unit and thus plan and ~anage on a global 

sc;:ile. Their hasic objective is to m;ixiriise global profits and thus it is 

inevitable that conflict arises between host country governr;ients, which seek 

to s;ifegnard srecific;dly nation;:i.l interests, ;ind the T~C subsidiary in those 

COUil t ri PS• 

The power and influence of TNCs lies in their oi,.:nership and control of 

knowledge, built up over the years and broddly defined to include the technology 

of production, org;:i.nisational !'.lanagement skills il.nd 1113rketing techniques. ln 

fact this 'soft' technology may be more ir.iportant than the 'hard' technology 

e:-:ibo<lied in machinery and equipr:ient. 

* Sources 

1. 1.'!\ De;-iartment of Social ;:ind Economic Affairs. :1u1tinationcil Corporations 

in World Development. 1974. 

2. I''\ f1L·p.1rtrwnt of Sod;il and F:cono!'liC Affairs. Tr;insnation~~~ora_t;ons 

-~ _i~()__r_lj__~_evr1_c_El_rnt. 1971. 

1. v; flt·pirLit'nl of Soci'11 and Fconrmic Mfairs. !r3_n_s_n~~i_o;i~l__CoIJ'..':'.!"'lfJ_~ns 

i_n _ _'.·:r~r_ 1_<l __ f2_c vc l_r~r<en_~_:___ a_ r:_':'_-:=_~:::_:1_ n_l_n__;2._!J_ o~. J 9 7 8. 

4. !'~; C1·ntre on Tr.insniltinrial Cr,rpor.1tions. :1.:_r_.-1_ri_sn_.-1_t_i_on;i__!_ __ (n_rpor;i~_,__~~ 

Forni_ .1_nd _f''.L~~·~r_;l_f_;P_ T'_!:_o_cr>e;~;i_r~ J')P.1. 
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:-he ge,;r.iphical spread of T~Cs reflects both the spheres of interest and the 

forrcer colonial tie,; of the l!lajor western pm ... ·i:>rs. 70 per cent of vc; affiliate 

.:ire loc;ited in Central and South A;"'.'<erica \o:hile of Rritish T~;c attil1ates, 4C' 

per cent are in Africa and 32 per cent in Asia (ll~ 1974). Japanese TNC 

affilL1tes are concentrated in Central and South America, although this is 

riuite clearly not related to previous colonial ties. TNC investment is 

heavily concentrated in a few developing countries. Argentina, Brazil, lndia, 

~'.exico, ~igeria, \'pne;:uela and some of the smaller Caribbean islands account 

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

r ltntries. Another 13 developing countries account for a further 30 per cent 

of total (PN 1974). Historically the extractive sector (especially petroleum) 

and infrastructure have been thL' most im10rtant areas of foreign involvenent 

hut this has lessened as developing country governments have become increasingly 

successful in gaining control over their non-renewable natural resources. 

T~Cs l~ve in recent years developed new strategies in the light of these 

changed economic and political conditions. The local processing of raw 

materi:'lls has hecorie more important, new ownership schemes and contr;:ictual 

arran~enents have been introduced and new technologies developed, all of 

which de~onstrate the flexibility and resourcefulness of the T~Cs (m; 1974). 

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

as c.:in he ascertained there is very little material specifically on T~Cs and 

oilsPed processing. ~e-'.ther is their much cor.prehensive data on the importance 

of T~:Cs in individual developing countries. The remainder of this section is 

therefore limited to reviewing the ;:ivailahle information on TNCs in the food 

processing sector where it is relevant to this study and to presenting the 

av.1ilahle data on T~Cs and oilseed processing. This has hPen entirely galllt'red 

fror:l 1'.~ sources ;ind for a more dPtailPd pxposition on T~Cs in developing 

C()untril'S rP;illers cire ;idvised to refer to the original sources ;it the end nf 

this sect ion. 

:'lhr>'.lt one third rif the food processed outside the Cf•ntr;dly Planrwd F.r()nr1:-:iies is 

;'r<l•lured by largl' 1·ntt>rprises - th:it is those 1o:lth 1976 frJod-pr"c1•ssing 

r 1·-,·,•rn11' s i n 1·:·:c1 · s s of 1 · S ::_: ) ( l (i :< i 1 1 i n n • S ":· n 1 8 9 f i r ~ s ·..;" rt· fr" 1 n d to f i t t hi s 
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highly diversified, hoth within food processing and among non-food r.:rnufacturing 

d~J s~r~icc 3ctivities. In f~rt, nf the 28 firms listed all but ~isshin Oil 

~ills have several processing enterprises other than vegetable oils. ~lany of 

the biggest companies have lines quite unrelated to food, including steel 

mills, oil refi~ing, mining, publishing, travel agencies, hotels etc. 

The manner in which some of these firms have achieved their position in the 

food processing sector is also relevant. For a significant number of the 

largest food processing firms, prominence in this industry grew out of other 

food related activities, ie. commodity trade, shipping and finance. Cargill, 

Mitsui, Continental Grain, Bunge and Born and the East Asiatic Company, awong 

others, moved into food processing as an extension of their tracling actl\'ities. 

\iearly ;i.ll the largest food retailers of Europe, [.;orth Ar:ierica and Jflpan have 

also integrated upstream into processing. Several lea<ling pharmaceutical and 

toiletries manufacturers have similarly expanded their product lines to 

include food, eg. Proctor and Gamble, Foremost-~cKesson and Colp,ate-l'alrnolive. 

Other firms h;i.ve used their food processing hase to diversify into other 

areas, for example General Mills are now engaged in numerous lines of business 

outside the food industry. 

The nul'.lher and relative ir;iportance of foreign investments differs widely 

al'.long host countries. The larger and richer of t11e Developing Countries have 

attracted the greatest number of T~Cs affiliates. The 15 countries whose food 

processing industry output exceeded US$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 

inrl11des the veget.1hle oil sector and the considerable incrPase in foreign 

dol'.lination of this sector can be clearly seen. 

Sturiies have shown that it is where market potential and govPrni;ient !)olicies 

favnurilhle to TNCs coincide that these cmr.panies become most actively engar,ed. 

As a corrolary it can he taken that TNC mana~ement helieve that market potential 

Is better and Government policies more favourable in Brazil than in most other 

d..,vr>loping crrnntrif's in the world. 

In th'" case of proct·ssing operations fnr local markets the T~;c normally 

cst:ihlishes its affiliate in such a way <c1s to capture a share of thf' fH1wing 

:71,-1rkPt or in an t'ffort to exp.1nd its s1lr>s In tl1e face of e!thPr host country 

ir:·.port rPstrirtions '>r thl' rising cost of ir 1 p11rts. ThP 1ntt1•rn of '~"vi:lopr:wnt 
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has tended to bP that fooc firms firstly Pxport into foreign r.arkets froru 

home country plants then arrange foreign licencing, perhaps folln~ed by local 

invest~ent in processing. The success of any one TNC in an overseas ~,ffket 

will often attract rivals, each seeking to protect its market position by 

sir'lilar expa:1sion. 

TNCs will estab!ish successful affiliates only if they are allowed to enjoy 

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 T~Cs follow in establishing themselves in new 

countries will normally be built around their particular strengths or ,idvantat_;es. 

4.5.3.3 Transnational Corporations in the Oil Seed Sector 

Appendix Table 15 sho~s the 28 largest vegetable oil cnnpanies with the extent 

of their ir,vestments overseas. 19 of these firms h-ive affili-'lte activities 

in 38 Developing Countries (see Appendix Tables 16 and 17). Unilever, with 

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 

detergent m.-inufacture, which uses the same raw materials. Although Uni lever 

has significant rivals in r;iany 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 m.:irgarine and tilhle oils 

hut only a few of the major consumer-proouct firms besides Uni le>vl'r are so 

heavily engilged in primary oil processing. 

Other lilrge processing firms with significant interests in developing country 

oil processing include Cilrgill, (Brilzil an<l the f'hi1ippines), Bunge and Born 

(Brazil), (ontinental Grain (Brazil), Anderson Clayton (Brazil and Mexico), 

Archer-naniels-~idland (Brazil) and United Brands (Central America). The 

activities of the compcinies operilting in Brazil have benefited greatly from 

the c0ntim1t>cl exp;insion of soy;i.hean and from vilrious official incl'ntives to 

thl' oi1-cru;,hlnr, firT:1s.* l,psieur, the le:1rling French consiiner oil fir;:i dr:iws 

nn Afrfr;in ;iffilfilte production for home country use, as doC'S ~~is~hin oils 

from its P.-d:iysian oper,itinn. 
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4.5.1.4 Conclusions 

In discussing the role of T~Cs in developing countries the question at issue 

is the contribution they can r:ake l:'l economic development. Tl\Cs can certainly 

offer access to technology, fore;gn markets and managerial and technical skills 

and, given present conditions i11 many developing countries today, these arC' 

indispensable ingredients to change and improvement which may perhaps only be 

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

TNCs may be the only institution with the financial resources to develop new 

products, undertake capital intensive projects and open up markets. Their 

potential contribution is therefore enor;nous, 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. 

It 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 prir:'.e objective global profit rr;axi1::is<ltion, can hardly 

he blamed for the lack of development in a host country or for the introduction 

of "inappropriate" technology when development was never their aim. l\onetheless 

developing countries can seek to extract from TNCs guara1tees of behaviour and 

reasonable conduct and even to claw hack profits they believe to be excessive. 

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

to pursue polici.es which r:iaxir:iise domestic welfare although it r.ust he recO/'.nisecl 

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

between these int 0 rests as r::uch as between the TNC and the host country that 

conflict arises. 

Tn order to provide any useful arlvice to host cotlntries on the :-:anaging of 

TNCs specifically in oilseed processing, much more information is necessary 

nn the basis of this "arrangement". It is not possible to f'valuate the 

contrihlltion of TNCs in this area without some rletailed cCJ.se study infon"1tinn 

on the re1;1tionship between a givPn cotlntry and a given TNC. As has been 

stCJ.ted hm:PvPr TSCs <Jre notoriously possessive about this type of inforr:ition. 

f\pc~llse of sliort;ige of clat1 tl1en 1•,encralisations are in;:ippropriate ;ind l.c1ve not 

lwf'n att\·1:1pted. Even with !"11cl0 cl;ita, the fin;il jud/'.PmPnt as to thP Sllitabi1ity 

or nthl'rwise of a given arr,in/~f·:;ent hetwPen a TNC rind a host collntry is as 

r;11ch c!lnrernl'rl with politic,11 or 1·hil!lsnphica1 P"r~·i'''r·tivPs as it is with 

p11rP1y econordc ones. 
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It is however clear that T~Cs have a ~ajar role in oilseed rrocessing, that 

~erv litrlP information is available concerning the effects of this situation 

anc1 that such inforrn,-i.tion is difficult to obtain. This report t;,erefore 

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 r~search and development undertaken largely 

by eqt1ipment rnanufac~urers or sponsored by specific commodity development 

agencies, ensures that successful research idect.s or new materials are gra,lually 

converted to practical application and eventually result in marketed hardware 

or cons ur:i:-lb les. 

Of particular note over the past decade or so have been irr:provements in both the 

design and operation of machinery aimed at ac~ieving reductions in energy 

requirements, 11,1doubtedly a response to the increases in petroleum prices 

experienced world-wide since the formation of OPEC; the more widespread 

application of fractionation processes to pal~ oil and the separate marketing 

of the derived liquid and solid components; and the wider acceptance of 

physical refining as opposed to the traditional neutralisation/hleaching/ 

deo<lourisation sequence. 

ln soyahe;in processing, for instance, innovations include new methods of 

air recirculatiGn for energy efficiency in drying and modified cracking, as 

well as new equipment for dehulling and flaking. The innovations provide 

energy savings, better particle size control and irn.proved flake yields. A 

more recent development applies flnid hPli technology to clehulling, ronditinning 

and drying. 

l~proved solvent extraction designs, applicable ~o many oilseeds, are leading 

to rP<l11ced sn1vent losses, and more rn.anuf;icturers are now marketing Pxtractors 

which physic.-i.lly turn the hed of seed flakes during the solvent cycle, a 

procP<lure which is cliliriiec1 to increase oil extraction efficiPncy by 

Pxposi:ig fr('sh surfacPS to solvent action so reducing channP11ing, and lesst'ning 

snlvt,nt retention by the deoill'd bran. The ;'rrKl'SS should lie1d ff'd11re the 

e :-1 e r g y r ._. (l' d r "rn r> n t s o f d es o 1 vent i s '1 t i on • 

Palm Oil •'Xtraction and p.-ocessing terhn)](l/,Y h.1s r-:1'.!P rrnr:wro11s ;idvi-lnrcs in 
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virtually replaced hydraulic presses in all hut the very smallest l'lills and 

the ~-phRsis on good harvesting routines, rapid undelayed hunch sterilization 

on receipt at the factory, and improved oil drying equipment have all 

contrihuted to the red11ced free fatty acid levels found in crude oil from the 

rr.ajor pro,Jucers. The increased use of stainless steel and magnetic traps 

within the factory has minirized contamination with iron and the consequent 

oxidation - a major cause of the traditional bleachahility problems - of this 

011. Frequent routine monitoring and analysis ensures the maintenance of 

high yields and low losses. The development of satisfactory effluent treatment 

systel'ls has hf'en forced on the industry in many parts of the world by strict 

pollution control legislation. The introduction of efficient, versatile, 

fully automated fractionation units developed specifically for palm oil has 

greatly enhanced penetration of palm oil products into the cooking oil and 

solid coc.dng fat/vanaspati '.'.'.arkets, hitherto the dor..ain of the more 

unsaturated vegetable oils, their hydrogenated derivatives and aninal fats. 

The b.'lsis of physical refining is the operation of a traditional deodouriser 

at higher te1:1peratures and lcn.:er pressures so that steam distillation 

of both the fatty acids and the flavour volatiles from the oil takes place. Ry 

eliminilting the caustic neutralisation stage the major source of neutral oil 

loss is avoided, capital and oper;iting costs are r~uced and so2p stock 

treatment - with the atten~ant pollution prohleos - is unnecessary since the 

fatty acids ;ire recovered directly. To be successful however, the input oil 

has to be virtually free of the phosphatides (guns), trace l'.'E'tals and pigments 

which cause darkening of the oil at the high tenper.1tures employed. 

Developnent of physical refining has therefore sti:.-Jlated inprovernents in 

pretreatment dcg1mming, hleilching and, in some cases, ciewaxing - improvcmpnts 

lo.'hich have .1lso heen of value in conventional refi:iing procedures. Although 

initially <levelnped to deal lo.'ith high levels of free fatty acid in the oils 

(.qhout 5 per cent ffa), at 1.;hich level losses during c.'lustic refining become 

very signiffc.qnt, physical refining has now become the preferred method for 

.ill qu;ilities of palm oi.l. It is also increasingly usf'd for coconut oil and 

h-is h('en successfully appl i Pd to mill ze and sunflm.:er oi 1 s. Soyahean and 

rilp(•'..;0f'd oils still present problems Clue to phospr.citide ;in<l pigrnPnt contents 

lwt work is rroc•·r>ding to cle\·Plnp pretreat:1r>nt pron·dures so thilt refining by 

the physic·il rniltP will hl'C'(>~.P possible. 

T~prnvcl:'.l'nts in expPl ler design l1ilve i11cl11dPd th" i~trrnluction of harder we:1ring 

59 



' I 
I 

I 

t 

f 

carried out on the developcient of pre-prt'ss expellers 1.:hich elirninate tlw need 

which are normally required as a prerequisite for solvent extraction. These 

develop~ents allow very substantial energv economies. Conventional edible 

oil rrocessing is t~rning rapidly away from hatch operation and towards 

continuous refining procedures. (;rpater use ran then be made of centrifuges 

and self-cleaning filters for such steps as degur.u:iing, de\..·axing, water "·ashing; 

the removal of spent bleaching earth, hydrogenation catalyst and soap stock; 

clarification/polishing; these steps are conventionally carried out hy sedi~entation 

or plate/frame filtration. Speedier processing and enhanced yields are the 

major aim for such innovations but the automation that becomes possible with 

the introduction of such equipr:ient also reduces labour requirements. 

With oil pillm, fibre by-products (sor.ietimes together \..'ith kernels - although 

these are now almost invilriahly recovered) have always been used as fuel for 

the boiler to power the factory; other oilseed by-products such as sunflower 

shells, cottonseed hulls, and groundnut husks can be similarly used as a 

result of multi-furl boiler development, clearly greatly reducing petroleum 

fuel requirements. 

The technological aspects of acqueous coconut processing using fresh coconut 

meat, which aims at avoiding the quality deterior;ition of both oil and rrotein 

that invariably accompanies copra manufacture, has been i~tensively examined 

and much pro~rrss made over the rast few years. A pilot rlant employing the 

most aprropriilte comrninuting, extraction, sepilration and drying equipricnt h;is 

been assembled in a USAID funded project in the Philippines and the yield and 

qmlity charactt:>ristics of a wide range of products - coconut milk, coc-onut 

cr0<lm, coconut oil, coconut skim milk pov.'der, and a variety of protf'in and 

fibre products evaluated ilnd docu:::ented. noubts, ho\-1ever, still remain on 

the economics of the process. The incre;ise in revenue obtained by usinf~ the 

prncPSS as a source of edible oil is largely attributable to higher value of 

the hrtter quality oil, hut is not sufficient to outweigh the substantial 

inrrease in capital costs compared with conventional copra crusliinp,. Jlnwever, 

if a high value market can he found, or <lev1?loped for the l'rlihle grncle protein 

prndurts \..'Pt prncessinr, nay 1wco::ie er(lnof'.llr;:illy viahle. l'nti 1 this is aclli(·Vr_>d 

copra crushing will rr»n;Ifn the pref1·rr•·rl ~;ource of rncnnut oil. 

ThP r:iarket for vro11nrln11t r,1ke his continued to he i nfl 11enccd hy fear nf ;if L1t qxi n 

r·"nL1":i111tion (a t(l:-:ic :'•'L1hnlite prorlucl'd by th(' r-.fl11]d A~~rwr_f~.i1lu~ !Livus). 
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Consequent lv r.canv countries severely lir1it the level of grl'un,lnut cake in l ivestoc!-:: 

feed or even prohihit the ir.portation of the C()"lr10ditv entirelv. Despite 

many vears of research ancl develop;:ient no detoxification pruLn~lfft' h;;::;, <it 

the time of writing, been universally accepted but recent investi~ations into 

an~oniation technology show great pronise. Tl1e problem mav well b~ significantly 

reduced in the not too distant future when appropriate equipment becomes 

commercially available. 

4.c 5 lnnovations in Raw Materials and Products 

Although ir1.provements in crop yield brought ilbout by breeding work has received 

nost publicity with respect to cereal crops - "the [;H'en revolution" - analogous 

aclvances have heen made with virtually all the world's major oilseeds. 

Attention has been given to agronomic factors such as yield, disease resistance, 

maturation period and oil palm, coconut, soyahean, grouadnut, rapeseed and 

sunflower, in particular, have benefitted from such developments. However 

ir'.1proved cultivars developed by breeding program;;1es have passed, for a variety 

of technical and sociological reasons, from the plant hreeder into co~Jercial 

use far more rapidly in the developed countries, and in plantation an~ large 

scale farming environments, than in the subsistence a11d sm;dl farmer si tuill ion 

in Developing Countries. 

The chemical chilncicteri.stics of oilseC'ds have been the subject of r..cirked 

innovation in the case of rapeseed and sunflower. Over a period of a decade 

the so-called "double zero" varieties of rapeseed have replaced the earlier 

types in Western F.urope and North Arcerica. These are low in, or virtually 

free of erucic C1cid (previously the dor:iinant ;ind ch;ir.1cteristic fatty acid of 

rap<'seed oil) and of glucosinolates (previously the c11ciracteristic fL1vo11r 

con!H'nent of the oil and a limiting factor in the utilisation of the oilcLJke 

in livestock feed). Both these componPnts are nutritionally undesirable in 

the crop and ':heir elimination has greatly widened the utilisation ~rntential 

of hnth oil and oilcake. Lower fibre content C'11ltivars are also nnw reC1chinr, 

C'nrnml·rclal use enhancing further the oilccike value. Breding work on rapeseed 

:1nd nustard seed in developig countries is still concentrating 1._•ntirely on 

yit>1d f::ctrirs. Tndeecl it is unlikely th;it p,lucosinolate rPtiuction or eib1in;1tion 

;:ill l><'C<l;'.":l' il'q1ort;int in, for instance, the 1ndLrn stihcuntinePt lwc;rnsP the 

)lllilf',''rll'Y i::.partPd to the nil hy its prl'~;ence is a vC11uPd chilr.1cteristic - the 

lll1l\.'. of the nil hPinr, cons11med in the crude form. 

(, 1 



\..'ith suri.flo;.;er the innovations have concerned <'il contPnt, Eurcip<'an and 

:\nerican cultivars now typicallv have oil contents of aruu."l !.S p<:r 

an ir.prove;-:oent l;:irgely attributable to a reduction in the hull content of the 

seej to around 20 per cert. In contrast, varieties grown in Africa have oil 

contents typically between 25 per cent and 35 per cent due to a hull content 

at around 40 per cent. Improved tropical varieties developed by breeding 

progra:~.:;es are, hwoever, slowly c-oming into use in these ccuntries. 

Cloning of oil palm is now ~earing commercial exploitation and similar su~cess 

with the coconut µilm is unlikely to he too long delayed. These innovations 

result from many years of intensive research and, in any case, follow spec-t;u·ular 

improve;:ipnts in yield by the development of early r::aturing, high yielciinf,, 

disease resistant hybrids of both crops hy co11ventional breeding techniques. 

Just over the horizon there are as yet unimagined innovati0ns brought about 

by the application of genetic engineering concepts still in their infancy. 

These should bring forward hoth the possibility of wholesale raodifications to 

fatty acid co~position and protein quality as well as all round yield improv<'nPnts. 

Cottonseed breeding has traditionally been guided hy consideration of fibre 

quality and yield; seed characteristics, other than vi?bility and vigour, 

have generally been ignored. l.ossypol-free cottons have been introduced and 

their ~idespreac use could have important implications for the oi~seed 

in<lustry, notably in the extr;:iction of a less highly pigmented crude oil. Sucli 

oil is less costly to refine, has a higher value oilcake, and offers the 

possibility of preparing edible grade protein products and lecithins for the 

food industry. These r:;irkets ;:ire c,1rrently donin;:ited hy soyabean products. 

As well as the move tm;ards tr:iding in oils rather than oilseeds, hi):!hlightPd 

in other chi1pters of this report, therf' has also been a trend, p;:irticularly 

with rnlm oil, towards tr;:iding in refined oil rather than crude. This hds 

hPen encOliraf;ed by the imposition, by Governments anxious to add value to 

primary products, of differential export tariffs "-'hich favour the more higt'.ly 

proressr!d prociucts. The 11ove has also stiri11lated resPilrch ;rnd le<l to the 

dl'V(•lo;c.ent of inprcl\'l'd h.inciling tt>chniqnes ;dmed at rt'ducing hy<lr;:ition, ,1cr:ition 

and r~.Pt;il coriL1;::ir,:,tion of the oil. It hi1s ,1lso led to innovi1tions in stor:i;'.e 

t ·ink , r i p e 1 i n e i1 nd pl w1 p c o n s t r u c t i o n f or t h P t r CJ n s port a t i on of r e f i n e d o i 1 s , 

tk,~;p hf·inr, ·1orP ~~11scf'pt'.hle to cletPrinr:Itior, ~h;in their c-i·ucle co11ntcrp:Irts. 
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The riost significant new products to appe3r on the international ~urkets in 

recen<: vears have heen palm olein and palri ste;nin often available RBD 

(rPfined, hl<?ached, deodourised). /\s r1entioned in the previous section these 

have resultPd from the developr:;ent and l.'idespre:id corr.;:iercial use of fractionation 

equiprient for sep:irating the nor~ally semi-solid palm oil into its liquid 

(olein) and solid (stearin) fractions. Palm olein, 1.:ith an iodine value of 

55-60, has become a serious coripetitor to the r.iure unsaturatc·d liquin vegetable 

oils as a liquid cooking oil, although it is limi:ed here to countries which 

enjoy a tropical climate and year round high ambienc tenperatures (75F). 

Palm stearin (IV 25-50), on the other hand, is available in a number of 

grades, and is increasingly used in tropical countries as a solid cooking fat 

or vanaspati, replacing anir.ial fats or hydrogenated soyabean oil in this 

iipplica t ion. 

\.on::iercial food companies in the oils and fats field in developed countries 

pursue conti~uous research and dLvelopr.ient programmes aimed i• improving 

consu;:r,er products and introducing net.; ones. An er.or".10us <a.1ge of cooking 

oils, cookir1g fats, bakery and confectionery fats, shurtenings, margarines, 

ice creams, spreads 2tc. exist each hacked by research and devrlopment teams 

investigating modified fornulations, costreducing manufacturing procedures, 

performance improving additives and Donitoring productiLn to ensure the 

raintenance of quality. The:-e are a wide variety cf techniques that exist 

for modifyir:g the chilracteristics of edible oils eg. hydrogenation, trans­

and inter-esterification and fractionation and any of then can he employed to 

vary the performance of a given ra~ naterial. A typical example here would 

be that of cocoa hutter an<l sinilar confectionery fats which have a characteristic 

sharp melting point at around body tenperature. Althou~h natural cocoa 

butter would he the co::-,rr.odity of d.c1ice in most ap)'lications, it::; high price 

frequently prt>c111des its use. Th11s a r:inge of substitutes or n·p1accrnents, 

derived most frequently fror.i hydrn~erv1tcd ]r!llric oils (eg p<11m kernel oil) or 

lntPr l·sterified palm oil frcictior:s, are rwnufactured in develope<l countries. 

'::1tur<1l cocoa butter, like vPgetable fats sue}") !IS those derived from shea, 

sill or illipe, would undo11btely be used in far greatf'r qu!lntities if its 

supply and quality were riore reli2:ilP. 1nnov:itions in the fon~ulation of 

<«J11<,11:';r·r p:-oducts are shrnuded in ccr~rrcial serrecy and det<1i1s are not 

:1 \':l i 1 th 1l> p11 h 1 i r 1 y • 
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potcnti3l af liquirl v~get~hlP nils as fuel for internal combustion engines. 

Work has been undertaken in many countries into the blending of soyabean, 

sunflower, rapeseed or coconut oils with diesel fuel for this application. 

There have been varying reports of success. Short term performance 

tests of up to 30 per cent vegetable oil blends are invariably promising hut 

longer term trials te~d to reveal carbon deposits in the combustion cha~ber, 

injection orifice blocking, ring sticking and a thickening of lubricating 

oils. Close attention to oil filtration and the removal of phosphatides and 

waxes may overcome some of these problems. The use of simple fatty acid 

esterr rather than triglycerides also shows promise. Investigations will 

11ndouhtedly continue since the concept is very attractive to countries with 

abundant oilseed supplies hut no fossil fuel deposits but, even with technical 

success, it will be the economics of the technology which will decide its 

feasibility. 
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5.1 Introduction 

The Terms of Reference for this chapter refer to "the strategy of integrated 

development'' and call for the identification of opportunities for its application. 

It must be emphasized from the outset tlmt an extensive search of available 

literature provides very little information on integration relating to the 

oilseed sector and especially in terms of detailed case studies. In this 

chapter it is therefore not possible to prov:de a detailed analysis of the ~any 

possible strategies and current patterns of integration existing in Developing 

Countries. Inste8d, an attempt is made to define the concepts involved, and to 

discuss forms of public and private sector integration referring where possible 

and in relatively general terTTJs to the experience of inJividual Developing 

Countries or oilseed sectors. The Chapter concludes with a brief statement 

of action needed to identify opportunities for and to provide a fuller analysis 

of integration than is possible with current information sources. 

T~e first requirement is to define the term "integrated d(·velopment". In 

econonic theory there are to be found the terms "vertical integration" and 

"horizontal integr;Hion". "Vertical integration" is commonly defined as the 

a~1lga~ation of firms engaged in different stages of production of the same 

co~nodity to achieve greater economic strength and profitability. Although 

the units may be far apart geographically, both the sources of raw materials 

and the outlets for the product are assured. 

"Horizontal interratior." on the othf'r hand, is d£>fined as the ;:im;:ilgCJ.mation of 

fi r"s engCJ.gPd in thP s;:ime staf,e of product ion of the same c:ornr~odi ty to a chi eve 

1•n·ater Pconrnnic: strt>ngth and profitability. The concepl of horizont;:il 

intq',ration m;:iy become blurred where firms which produce a range of similar 

rather than, identical products amalg;:imate. \..'t1ere such a~alg;imaUons involve 

J;irve scalf' companies a wide range of products may be involved and such links 

,ire tl1t•rf'fore better described by the term "product differentL1tion" rather 

t~,:in horizunt.otl i11t1·1'.ration • 

.. 
ll•iri?nnta1 ;,ml \'(•rtJc;:il i:".t•·gration are tlwrl'fore two q11ite distinct conc1,pts, 

l'lilch arc· u11f()rtur1ately not ;1h:ays rr;ide c:lPar in the litl'rature on intl'gratPd 

dc·vt·lup~t·nt in oilse('d procPssing.(l) This m;iy hP p;:irtly bpca11se the distinction 

(1) q;. in P:itter•;on: ~'.•·;;<;un·s and Fr•rr:is to f1f1,-;;otr_• 1ntt·;',r:1tl'd Dl•vi·lopr:ll'nt of 

tl"· 1;.,·.1t.1hlt· rJiJ~, .1:>d Fat~; T•1dw,try 1o.·ithin thl' Food l'roct"·';i111'. 1r:r111:,try 

( 1 · '. I If J , ' J rJ i-1 ·n t li c c ~ i '. t l 'l c t i on i s ti l u r rt ·cl • 
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is a particuldrly difficult one to make iu tlit- 0il"cc::! t;c:--t0r, whirh is tyrifie<l 

~.ya nuraher of value added stages, 1,dth ~any co and by-products at each SL!P'• 

The concepts identified above need to be carefully distinguished from the 

term "integrated development" which is widely used, but seldom closely dl'fined 

in development circles. Integrated development at sector level should be 

used to refer to the manipulation of the matrix of factors which affect 

production of oilseeds, derived products and their markets. Strategies for 

integrated development will therefore hinge upon the composition of the 

matrix, the form of government policy objectives and the means used to achieve 

those ohjectives, in any individual country. It is clear that no single 

strategy for integrated development exists which can he applied to Developing 

Countries as a group. Indeed a number of strategies are usually available 

for a single country, ie. the production, processing and ~arketing matrix raay 

be raanipulated in a variety of ways depending upon the choice of o~jectives 

by go~ernraent and the instruments used to achieve such aims. Horizontal and 

vertical integration (as defined earlier) may play a role ... tthin such strategies 

under public, quasi-public or private sector initiatives. 

5.2 The_ohiectives of integrated development 

The idea of integrated development in the Developing Countries, as a concept 

in planning, has emergPd as part of recent attempts to meet certain perceived 

developmental objec~ives. In the context of this study, tliere are particular 

policy objectives from which Developing Countries may wish to choose whole in 

pursnit of their integration strategies. These include: 

(i) Expansion of the capacity of the oilseed an~ oilseed products 

industry in the ceveloping co11ntry. 

(ii) ~bximisinr. pntential v;ilue added in the oilseed procpssing 

( i ii) 

(iv) 

industry 

MaYirnising the potential benefits from econonics of scale 

M.1ximisation of the use of all co and by-prr>d11cts (including the 

rl'd11ction in \o.'C1ste). 

(v) 1ncrc'ased t'xport earnings ;iml/or foreirn cxd,'lnge savings 

through imprJrt suhstitution. 

(vi) flf'vf'lnpill/', ::ndPt c;tr(•llgth, f.1rt1y via th(' pror'11ction of ;~ore 

suphisticatf'ci dn·~~c;trr·ar.i prnrl11cts for PX;iort i!nd/or iqJort 

suhst it 11t ion. 

1n t~•' 1·r•"'·t·11cP of c;1ch ohjt·ctivf's, ;·r,\·1r11•·1·nt'~ ri.1y 1·::plriy ;1 r.·1n)'.l' of pr>lir·j.,~;, 

! .. r • -.: , .. i' 1 e: 
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( i) 

(1 i) 

(iii) 

(iv) 

( v) 

increasing degree of substitution hetween end-uses of oilseed 

products from Developing Countries. 

The establishment and support of price stabilisation schemes 

geared to the oil deficit problems of developing countries, in 

order to promote self sufficiency 

Agreement on the removal of trade barriers which affect imports 

of oilseeds and oilseed products in Developed Countries, plus 

other measures to maximise export potential of Developing 

Countries. 

The commitment hy the Developed Countries to seek means of 

controlling the expansion of their own oilseeds and oilseed 

products industry. 

The provision of improved market information services to Developing 

Country producers of oilseed products. 

(vi) The improvement of the flow of information with regard to 

(vii) 

technological trends and innovations in the oilseed and oilseed 

products industry, and other measures to maximise the rang£> and 

sophistication of products 

The development of ways to monitor national plans for expansion 

of pro<luction of oilseeds and oilseed pro<lucts in order that 

situations of over-supply in international markets be either 

avoided or anticipated sufficiently well in advance for remedial 

action to he agreed. 

Integrated development J-.as as its ~rticuLu aim a desire to retain as r;i\1ch 

procc>ssing ,1nd f'.lanufacturinr, <ictivity in the Developing C:o11ntries, Pach 

;:ictivity ha·Jing its own linkage and ri1iltiplier effrct. This will help retain 

val11e acided in the Developing Countries. 

Faced with a national demand for vrgetable oil for example, a country can 

either ir:iport the oil, or import the oilsPeds and crush tl1'.~m tlwmselves, or 

pro<l11ce the oilsPPds <lor:Jestkally an<l crush them themselves. There are 

circ11'."''.Stanres iri which ic1rorting veget<ih]e oil will be less costly th;:in 

,l(·VPlc1pinr ;:i dr1r:wstic procPssing inci11stry. llowever the vi;ihility of s11ch ;rn 

j 11rl11st ry w1 l l he J I"J>HlV(·<l if it j s pJ;rnnt'd l n st1ch a WilY as to use a 11 the 

ro-prn,~11cts and hy-rrod11cts. Tn the c;ise of the co-products, oilc;ike, fnr 

,.;.;<11:ple <1 d"~"st1c or (•xport 1:1:ir\.'et mist he found. This mi1y invove f".;tah!J~;hinv. 

;i rn"..: lnc.11 livestock fl't'ci projr>r·t with ;ill the i:1plic;iti()nS s:1ch ;rn inv(':;t1wnt 

(, 7 
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f 1ctc;r\' residues. f.r.pty oi 1 p.dr.i hunches can he hurnt to providP an ash ricli 

in p0t<1sh that c;in be used as fertilizer. DriPd fihre ;ind kernel shell can 

also he 11sed as a fuel. Enhanced returns via use of by-products assu8es that 

~;,rkets can be found for such products. lt is of course essential that these 

be iJentified before any project or plan ~ets under way. 

Sir.il3rly by integrating backwards, savings can he !"ade. ln the oil palm 

processing industry cultivation r1nst be orgi'lnised ;du"gside procPssing as the 

fruit r.ust he crushed immediately after harvest. However, integr;1tion of 

this sort is also applicahle to other oilseeds and will enahle s0vin1:s on the 

,·"sts of transport, storage, physical detC>rioration of the seed eL. 

Tt '.'.'..lV then be that a particular oilseed project will only be econornic;illy 

vi.1ble if it is integrated h.Jckwards and forwards so that raw ::-.;iterial suptJlY 

is ;issure<l, by-products utilised and markets properly identified. Other 

nhjPctives of intf'grated devP1opr..ent projects include the desire to bring 

l''."'.'tJloy:'lent to rural areas and the desire to establish regional equality. A 

h•nf'fi t can of course he ascribed to this in the economic schedulPs. 

i.1111st a large number of potential advantages stem from the pursuit of 

intt>fr;ition within the sect0r, certair. dr~n:hacl.::s :nay also arise eg: 

r1·duc-tion in co::ipetition at all stZJ~es :1nd hence the possibility for price 

fixing and 'abnormal' profits to arise 

p()s•;ihle adverse> e:nrlnync>nt pffects 1.:ith r.rivl·::H'nts frur. s:-,dl sc;de to 

l 'l r)' 1· sc.1 l P t·nt .. rpri se. 

pn!;siblP :idvl·rse soc-i;tl Pffects wlH·re product ion of ni ls1·eds is rcur;;:ini sed. 

irit .. 1·r:lt ion of procf'ssi:1g units :rnd/nr t\i(' prri:'iOtion of :•·<~luri and 1arge 

(--c.: 11· (·11t 1•r;,ri ~-;P. 

! j t ( ! : ' :~ , , , r: 'fl t ',I- ff i,rf ( •'•''~ t IJ ~,I' ;'_.:;j((_' f)f 

~ l . 1 1 ' r 1 .... ! ... 1 , 1 ·:, 1 r , '11' ~ I ' t ' ~ ' . ' t r, ,, f .i 1 t , Jr(_,. 
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Opportunities for integration depend upon the matrix of factors which deter~ine 

the production, processing and marketing of oilseeds and derived products. 

Integration is used to describe all of the earlier defined items: 

integrated development 

horizontal integration 

vertical integration 

In particular countries the selection of key elements within the production 

processing and marketing natrix will influence the extent to i,.;hich intet:ration 

in its various forms is feasible, ie: 

the oilseed agricultural base, including the oilseed nix produced 

and potential for expansion 

the economic environment including the relative scale and potential for 

public and private enter~rise and government economic and fiscal policy 

the extent to which the country concerned is in net (oil) surplus or 

def id t 

the over;il 1 scale of the oilseed product ion and processing industry 

and the degree of sophistication of the latter. 

the size and composition of market demand notably where requirements 

for sophisticated end products stinulate further downstream processing 

The re~ainder of this section provides examples of integration related to 

e1err.er.cs of the production, processing and marketing matrix. This discussion 

only covers ;•x;ir1p1es of the more narrowly defined horizontal and vertical 

integration (Section 5.1). A hrocider discussion of integrated dPvelnr:-:ent in 

relation to individual countries is not possible as a reuslt of the dt>arti1 of 

information also referred to earlier. However, subsequent sections briefly 

outline both the nature of sector planning associated with integrcited 

develop;nent and the means for identifying suit;~b:ie countries for study ie. 

those wliere potl'nticil is likely to be gre;iter. 

For i!ll 1>i]sPl'dS undPr c()nsideration (•Xcf'pt Jkllm, cn1shing yiPlds both oil 

:ind oil c;ike as ro-rrod11rts. Link:lf/'S ~wtv.'£•C>n the Vl'g1·tab1e of] and oi lrr>k(./ani>;il 
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The potential for further liitkages varies bet1.:een oils·0 eds. Cottonseed is 

itsPlf a by-product of cotton giniling and hence a 'natural' link norr.iJllv 

ex'sts '.Jet1.:een cotton mills and cottonseed crushing enterprises. Links also 

exist het1.:een finneries and seed cotton production since the former often 

rt'prt.'sents the sole r..;irket for the latter. Cinneries may control production 

directly or indirectly through the issues of seed planting, credit etc. 

Ex;i::;ples f"Jf this type of integration are found in the Sudan and in Afghanistan. 

Oil pal::- has a 'natural' bias towards vertical integration as oil palrr: fruits 

must he processed 1.:ithin hours of harvesting, leading either to strong institutional 

links het1.:een palm growers and palm oil producers or direct o•:nershi p of the 

forcer by the latter. In contrast, certain oilseeds are r.iuch less strongly 

cirenihle to vertical linkages. This particularly applies to oilseecis -... ·here 

non crushing utilization and/or direct huwan consumption are ir.iportant, C!S is 

the case for coconuts. Since coconut producers often have a variety of market 

outlets available to them and since relative returns to products other than 

copra are usually significantly higher than for copra itself, little incentive 

exists for vercical linka.ges on the part of coconut producers. 

5.3.2 Integration within the Public and Private Sectors 

5.3.2.1 Private Sector Integration 

In a perfectly competitive situation, integrating levels of pr~luction and 

processing might prove difficult. The oilseeds sector however is, as 1o;e have 

seen in Section 4.5.3, highly concentrated and heavily dominated hy T~Cs, with 

their enornnus power and influence. Unilever with its vast nur:ber of 

Slihsidiaries and r;-inge of interPsts is an ohvious and good ezamplc. This 

c()~pany controls all aspects of its operrition, from the original rPsearch ;:ind 

devplop::.ent through training of personnel, production of raw material, 

crushing, and refining to the fin;il mrirkPting of the many by- anrl co-products. 

nw co~;13ny is virt11ally romplete}y Vt>rtfcii}}y integrated, 

The Er.1zi}icin case where five P~Cs ;:icco1mted for 62 per cent of crush in 1977/78, 

!Lis ;llrf'aciy hcen di,;c11ssed. This is a c1ecir rase of horizontal intt>p,r,1tion. On the 

citlH·r h;1:¥J tlwrP :ire inrlustries wh('re a particular firm or organisation 

('(ifltrnls levels of riroct•ssing from plant-'ltinn production through crt1s~1inr,, 

rf'finin/~ ;i;1rl ;·ndiflc;ltion while also controlling the by-product st!ctors of 

,\'.~i-~.11 f,.,.rJ, '-;()dp c;;rnuL1ct11rP ;1nrl ('Vf'n rwrh.qis fprtilizPr ~;upply. The 

i 
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international ilctivit5es of l'nilever are a goo<l excinple uf this \'L'r-~ic::l 

integration. Cle>arly there are also cases y.:1Jere both vertical intet-:ration 

and horizontal integration exist together. 

5.3.Z.2 Public Sector Integration 

The public sector can be e;;iployed in two ....,ays. Firstly to re-organise and 

integrate existing units which are operating without contact and therefore 

without accruing maximum benefit. It may be that at relatively low cost the 

state can integrate these units into a whole, minimizing waste and naxin.izing 

v::ilue added. The agro-industry of the Pelotta region in Southern Brazil was 

reorganised in such a way on UNIOO's advice. The Govern1.1ent provided crt.'dit 

for a range of purposes:- the establishment of new and more efficient 

production; for mergers; for the purchase of modern equiprc1<"'nt; for trilining 

to improve technical efficiency; and for advice on market potential. 

A second type of approach which the State can organise is that of identi fyinr, 

a completely new project situation. That is arranging for production of raw 

riateri::ils and for the various steps through processing to m.qrketing of new 

production. The market research should be carried out first and the production 

geared to the opportunities identified. Ideally the project should hr 

organised around small modules which can grow with demand and as opportunities 

present themselves. 

An exariple of this type of approach is a project in ~lexico, where the Governnent 

in collaboration with !:NIDO, i<lentified some 40 opportunities to create foorl 

procrssinf, plants in two rer,ions of the country. In rl'cent years 3 nu:-:wr of 

nl'Vf'loping Countries h;ive b·'gun to est:1hlish soyahc'iln pro<lurtion anc.l l'roct•ssinr, 

industries following this a:iproach. 

Hor1zontal integration of the the crushing stage often runs counter to 

govf,rn:nent objectives except y.:\wre state control led t•nterpri se and/or control 

by nationals 1s envisaged. An example of the latter form of integration is 

provirle<l hy r»cent develop::ients in the Millaysian oil palm industry. C:ontrol lin;'. 

int<>rf'sts h·ive h('l'Tl purch:1sr·d hy Pl'rmo<lalan (the ncitional (•quity c:Jrpuralion) 

in T'.\f:s such as lli!rrison and f:rossfiel<l, r;uthrie, Ear]rJW and Tlt1n](Jp. Tlw ai;n 

of ~;uch purck1ses is to incre:ise particip:ition by ~;alay n;itionals invPsting 

ifl 11nit trusts. Thi:. exa:,p1e also inclurlrs vertical Jinkag('S since T~;cs 11•;ed 

to (lp"r;ite hri~h nil paln l"~t;1tc·s ;1rnl nil c·ztr;ir·tion rilcints. 
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A further exa:":ple of horizontal integration is proviJeJ l>y tli.c i't~ilippi:-H'~ 

1,.;here copra crushi:-ig capaci'~y has incre3singly cor.i.e under the control of che 

United Ccconut Oil Millers Incorporated (l!~ICOM). A major incentive in this 

case was the need to rationalise the industry in order to reduce surplus 

capacity. If must be noted that UNICOM, like most institutions operating in 

the Philippines Coconut sector, includes a strong element of private sector 

participation, and as such, its activities can only be ret,arded as quasi-

public-sector. 

Horizontal integration may also he promoted indirectly and/or unintentionally 

eg. where governments provide incentives to TNC's which !T'a)' lead to a sit~'ltion 

similar to that of the Brazilian case discussed above. 

Public sector encouragement of horizontal integration is core coc1ron at the 

level of oilseed production, and may also be linked to v£>rtical integration 

as in the Malaysian example quoted earlier. A ranp,e of initiatives are 

apparent ranging from relatively weak linkages in the form of sr:iall scale co­

operatives to more centralised marketing boards, such as the Copra marketing 

boards established in most countries in the Asian and Pacific Coconut CoD::-.~inity 

( APCC). 

Encouragement of cooperatives may arise where governments do not wish to 

become directly involved in production, but seek to encourage an integrate~ 

approach. In India the success of the i\."11]L Dairy Cooperative prompt£>d the 

Government to establish the Gujerat Cooperative Oilseeds Growers Federatio~ 

(GCOGF) to improve and integrate the production, processing and marketing of 

oilseeds. Me~bership of the Federation has increased from 300 in 1980 to 

70,500 in 1982. The C:ooper.'ltive offers inputs of sef'd, fertilizer :rnd otLer 

inputs at prices lower than were previously avaiL1ble; it also provides 

equipnent for processing and is planning to huild some processing units in 

addition to the two it currently owns and operates. 

In ;my project, including those described above, the Governnent shm;ld also 

consider the r..ost :ippropri;ite fiscal policy, the level and scope of its 

f[r1.1nda1 ;issi;.,tance, the extent to which it shoulrl r.c;come involved in 

;1rr.;::ntion ;ind its possible role in providing technical support. 

l!r1riz"nt;il and vt>rtical intt>gu1tion is often wrll dPVPlorr><l in nl·t r•r:pcirtiri;: 

(le "i l •;11rrlus) cr,;intr1es. ln '.:11rh cn1111tri,t>s T'.\Cs are 11•11:il ly wf'l 1 ,.;.:Li'-L·-.lil·<l 

:•;;, :1 rc".11lt ','f the :1,t tr:1r·t,1011s ;1rr11.'irl"d hy t'h•· •·:·::"•rt. tr,ir~"• r.;;"11 plr·;; L1·:t· 
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two of the largest nevelopin~ Country exporters. 

Integration is generally less advanced in oil deficit countries. ~~st of 

such countries are confronted with problems in achieving growth rates in 

oilseed production sufficient to meet donestic consumption needs. Production 

is often characterised by fragmented distribution of snail scale farmers and 

a similar pattern often applies to oilseed processors. Diffic 11lties are 

Pspecially acute in major countries eg. those in the lnr1.Lan sub-ce>ntinent as 

a result of the sheer scale of the sector. 

Thus, whilst in India itself areas of intep;rated develop::-.ent exist within the 

sector, there is also much diversity, exemplified by the number of small scale 

crushers operating. In Bangladesh attempts have been made throul.\h vertical 

integration, to import products with low added value, eg. oilseed and crude oils, 

and to process oils domestically to add value and maximise foreign exchange 

s;ivings. 

In mZ!ny cases public or quasi-public sector initiatives in deficit countriPs 

have taken the form of Governlilent e:-icourap,ement of co-operative enterprise 

discussed in 5.3.2.2 above. Where r-.edium and la.-ger scale processing units 

exist in the private sector, these have gPnerally sought to ensure supplies 

by contracting arrange~ents with pr0ducers with few atte~pts at direct vertical 

integration into production itself. 

5.3.4 IntPgration rplatf'd to thP scale and sophistication of the pron~ssing 

industrv, and ::-:ar:ket dprn;rnc1 !cir r~ducts 

The scale of operation of an oilse.::: processing plant is crucial to its 

a~enability to integration. Small scale operations will tend to be more 

)'.Pngrap\Jic;illy dispersed and hence :-ore difficult to intPp,rate than a more 

conrPntratPd large operation. (The various levels of oilseed processing, from 

vi l lil)~f' lr•vPl up.,..ards are discussed in ~Pct ion 11. 3. 3). 

\,pcat1<;l' of the· opportuniti(·S ;1ffur'c_·?. by tll(' •:irkr r.inge and greater 

criphistir;-ition of ite-,s ;,.:liich surh crcp:inies ten<l to produce. The latter 

crc"':•·nt p;1rt ir11l.-irly a;')lies to v .. ,,table oils wl11·re thP technical opportt111itles 
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hardened ve!·etahie fats for i [ l l. l us i 0 fl i li Thf' 

opportunities for further product develop~ent in both edible and inedible 

items is very considerable as illustrated, for example, hy the range produced 

by rnilever: from reformulation pizzas to aerosol hair sprays. 

It m•1st he noted however that vertical (and horizontal) integration is by no 

means inevitable and varying economic and roarket conditions may produce widely 

diverging patterns of scale of enterprise and ownership. For example large 

scale ~anufacturers of food products may f~nd it Qore financially viable to 

'buy-in' specific vegetable oil product formulations from specialist firms 

for inclusion in end products, rather than manufacturing such items themselves. 

5.4 The role of sector planning 

Sector planning clearly plays a major role ~here govern~ents choose to 

intervene to prociote integration within the oilseed sector. Successful 

implementation of integration strategies will depend upon the effectiveness 

of such plar.ning. This section provides an outline of requirements in relation 

to planning in the oilseed sector. 

In the context of the policy objectives discussed earlier, the first task of 

sector planning is to set targets for production and consumption of vegetable 

oilseeds and their products. In the case of exporting countries, this will 

involve estimating the excess of production over consumption available for 

export, as well as consideration of the size of and potential for developing 

export m;nkets. For importing countries target consumption levels nee<! to be 

identified and, in relation to the domestic production potential, the required 

level of i11ports estAhlished. 

P1'lnning in the nilsePd sec-tor is rPlatively complex when compAred with some 

other commodftiPs. For Pxample, target consumption levels of V('f',etahle oils 

nPPd to he est;ihlished '..Jithin the context of associatf>d products, ie oilseeds 

and oil c:ikPs, as well as in rel;oition to substitutes, ir> animal fats. This 

high1ights the general need to ensure inter-sectoral crw1pi'lte1hility within the 

uvl'rill l pl;in fr;1:1e1,.:ork. Simi 1arly vl'getah1e oils may act :is s1d1stitutes 

for 1',1ch ot ~1f'r, the r1wice hl'tween thcr:i Jppend i ng on s11ch f;if'.tors ;is cor1sll:-.er 

prl'ft·n·r1cP ;1nd pricP. The Jncreasing sll11stitutahility 1wtween VPge·_able oil 

11rrid11cts ;",1cl£· l'rissihle hy adv:incPs in tc·chnnnlogy :-e:ins that t:irgPting h.1s 
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Once the initial cargets for supplies have lH:·eu 
n 1 ;::in 
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r'Just then be developed to consider ho...,· these targets are to he n'et. As the 

first step, development of oilseed production should be examined. The range 

of factors to he cnnsidered include the availability of land, suitability of 

soil, selection of seed varieties, the place of oilseeds in present farming 

syst~~s and the profitability of production when compared with other crops. 

The next step is to examine the processing infrastructure. How much processing 

capacity is available at present and how much more investment will be required 

to ha'1<lle the proposed future produc-tion? Answering this question is of 

course part of the purpose of this very study • 

Any nE'·.- projects would involve undertaking feasihili ty studies to examine the 

financial and economic returns to new investment. Within such studies it is 

necessary to consider available technologies and scales, establishment costs, 

working capital requirements, operating costs, r..-rna(;ern.ent and staffing levels 

etc. To link the ar,ricultural and industrial deYelopments and subsequently 

to rarket the produce will entail the development of marketing systems. This 

will involve consideration of the physical infrastructure, ie rwds and 

vehicles as well as institutional factors, eg the need for a marketing 

organisation, marketing regulations, pricing systems etc. In addition sector 

development plans need to consider the whole range of supporting services 

which will incl11de rredit facilities, training requirements, needs for 

tecbnical assistA.nce etc. 

ln undertA.king the various planning steps outlined above certain constraints 

on the development of the sector will he identified. ln the light of these 

constraints it may be necessary to amend the initial supply targets so that 

the final plan presents the most realistic esti~ates, taking into account all 

tr1<:> availcihle information. tt is in failing to Pstahlish re;ilistic esticiates 

of the future s11pply/df':wrnd situ;ition that developing countries have often 

hPen criticisrd in the past. ThosP with a declared policy of self sufficiency 

in Vf'.\'.etable oilseed pr<>ducts often only assess their import requirements 

<1nn11.1llv. The rpsult is thilt imports tend to he organised ;it crw1paratively 

s11urt notice on an ;i<l hoc basis and cover no more than the period hPtween 

d(l~1·stic crr,ps. Such short term derision making almost always incurs a cost 

t hr()\it:h the p.1y:1f'nt of higher pricPs than are strirtly nPcessary. lt ;dso 

::«·1:1s t\i,1t ~;11ppliPS :ire rr.ore likely to he hought frnm the large TNCs which 

111'."(• 1~r,.;1ter flexibility as suppliers, th;in frorr, other Developing Countries. 

\'<'<' . ..r,ihll' nilc;r•f'rl pr"lucts co11lrl fl(' \..'r1rvcd 011t, thP inqiortin/' co1rntril's \.'r>1ild 

i 

[i 







1.0 

111111.1 

20 

11111 1 ~ 

111111. 
25 

\11\\ 1.
4 ll\l\L6~ 



• 

11 ., 
I 
I 
I 
I 
I 

' 

--

.1l~nct cPrtainly he in a position tc. arrdn)~e imports mLire che:1plv .l'1d in 

Lirgf'l qiuntitiec;, as lo'ell as looking to other Developing Countrit'S .JS 

suppliers. 

This prohlem can be nade wors2 by planners who, in the drive for self 

suffidl'ncy, may project unre.1listic incre.:lses in production totally out of 

proportion to historical performance. Commonly little significance is attached 

to the rel;1tive prires of domestic supplies and imports, and often the quite 

high foreign exchange costs associ.:lted with increasinf, donestic product ion in 

the form of inported fuf'l, ferti li~er, machinery and equip:1ent et.· are not 

t.1ken into ;1ccount. 

C's1wcially ;:hen the crop grown is an annual one (tree crop pro<luction h:1s the 

advantage of allowing greater accuracy of crop forecasting). t:nprt'clictable 

growing conclitions m;i,ke annual fluctuations in production in~·vitahle, hut 

Coverncil'nts must make a realistic ;issessment of their export potentL--ils t:iking 

into account the levels of world r:iarkf't prices wl1f'n comp:ired to d,1rcestic: 

costs of production. 

A sollnd sector Ut:'\·f'lor~ent p1an a1ont:' wi 11 he insufficient to t•nsurE' that the . 
reneral policy <•hjectivl's set for the sector ;ir(' met. lt is the n·sponsihility 

of C.overn;~t'nt to crPate the condi ti0ns to erisure that investment and lw11ce 

dt•ve 1011:-wnt is st i l'lU lat e<l. 

'i.'i Conclusions 

l.initz1tions in data and tl1e cornplf'xity of the i!lter:iction of f;ictors ;1ff1·cting 

intt•gr;ition preclude a dPtailt·d country hy country co!lsidt•r;ttion of i11t1·1~r;Hion 

in the oilsef'<l sector, ho\..'f'VPr, certain hro;i<l conclusions ::i;1y bP drawn from 

thf' forerninr, discussion. 

It is f·vicit>nt th'1t no s!:-wlP intt>1:r,ition strategy exists or is applicable to 

;ill llt•\'eloping l.111111trips. ln pr;ictice a wide range of stratr•;;iPs :ire 

.q·;1roprL1 t P to di f f1· rl'nt 1fl11Tlt r i PS as a ri·su 1 t hoth of <l if f 1·rt•ncPS in tlw 

prod111tlnn, pr(l<'r•:;sin:•. ;1nci ;;·irLetilli'. r.:llrix of tliP ~;pr·tor :ind in tl:r· r.rn1•e of 
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influence the potential for the more na!'"ro1->ly defined conce?ts of vertical 

and horizontal integration. Fur e~a~ple ccrt3in oilsee~~ n~y he ~ore 'naturally' 

a~enable to vertical integration (eg. oil palm) and/or horizontal integration 

(e~. cottonseed). Further examples of both horizontal and vertical integration 

appear to be correlated with the scale and sophistication of the oilseed 

processing sector and the nature of der:iand for oilseed products, especially 

in net exporting countries where the role of TNC's is especially important. 

An analysis of integration strategy can be undertaken effectively only in the 

context of individual country studies. The potential tor integration will 

clearly vary between countries in relation to differences in the production, 

rrocessing and marketing matrix in each case. ~~ilst the detailed concept of 

the !!latrix needs further refining certain broad corments can be made here to 

indicate the need and feasibility of furth£r study, particularly to short 

list candidate countries where integration may be a feasible proposition. 

It has already been noted that horizontal and vertical integration tend to be 

more advanced in the relatively small nu~her of large scale net exporting 

countries. Certain of these countries, eg. ~.alaysia, have further developed 

an integration policy to draw together such developDents in relation to 

percieved national objectives. Since most exporters have gone some distance 

towards achieving integration, the potential for further developnent is 

greater amongst net deficit/importing countries. 

Further studies on integration might therefore be concentrated on the oil 

deficit group of Developing Countries. Within this group, a wide variety of 

conditions are experienced. At one end of the spectrum are the small scale 

prcxlucers (often island economies) which tE:nd to cultivate a narrow range of 

oilseed,.;. (Tn many such cases coconuts are the sole oilseed pro<l11ced). The 

possibilities for a broad integration strategy in these countries are clearly 

constrained. At the other end of the spectrum, some countries typified by 

those on the Indian sub-continent, have very large scale oilseed processing 

sPctors and produce a wide ran1;e of seeds and derivatives. The need for an 

integrcition strategy in such cases is much gre;iter although so ;:dso will he 

its corplexity. Countries within this sub-group might therefore he tl1e nost 

c-.11it.1ble in which to r·arry out further rt>se;irch. 

Further .,.;,irk is therefore required to refine the production, processing ;rnd 

narketing n;itrix for individual countries. from s11ch matricPs a short list of 

co:1ntri"s nay he se1ectPrl including those 1,.;hld1 rxhihit the l',reatest pr;tenti;il 

1',;iins frin i1it•·1;r;1t inn. S11h~;r1111f'nt det;ii l(·rl c1>1int ry st11rlies coulrl t lien he 
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Tahle 1 

Tahle 2 

Table 3 

Table 4 

Table 5 

T<1hle 6 

Table 7 

Tahle 8 

Tahle 9 

Table 10 

Table 11 

Table 12 

Table 13 

Table 14 

:able 15 

Table 16 

T;i.ble 17 

Crushings of selected oil seed by country 

World oil seed crushings, by s~ed, by available countries and by 

grouping 1979-82 

Palm oil product ion 1981 ;i.nd derived oil pa ln crush 

A summary of oilseed p:ocessing: Asia 

A summary of oilseed processing: Africa 

A suI:Jmary of oilseed processing: Latin Anerica 

A sum:'lary of oilseed processing: Centrally Planned Economies 

A su:J,.."1ry of oilseed processing: Developed countries 

Footnotes to Tables 4 - 8. 

Seed/crude oil ratios 

Refining loss 

Set exports of oils and oilseeds, by region 

Veget;i.ble oil: surplus and deficit countries, by region 

Revenues, assets, and emploYI:Jent of leading oilseed processing 

firms, ordered by rank of 1976 food sales 

Foreign firms share of Rrazilian industry, selected sectors, 

197 0 a nd 19 77 • 

Oils and fats processing: sales and foreign operations of 

lea.ding firms, 1976 

Vegetable oil processing: sales and foreign oper~tions of 

leading firms, 1976 

Distribution of transnational corporation invest~ents in the 

pri,~.ary Vl~);etah1e oil processing and erlible oil industries in 

host deve1oµing countries, by size of donestic r:arkets, 1976. 
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[able 1 

Asia 

India 

\.,'est ~l.llaysirl 

Philippines 

Tai;;an 

Pakistan 

Turkey 

Republic cf Korea 

I ndonesi::i 

Sri Lanka 

Sub Tota 1 

Africa 

Senegal 

South Afric;:i 

Algeria 

'.·lorncco 

Benin 

·' igeria 

7,;:i ire 

Su<lan 

__ EE...Y..P_!___ __ _ 

Suh Total 

Lit in ,\.,f'ri ca 

An~cnt i na 

:·'f'X i Co 

Average 

1970-71 

1,016 

403 

1,314 

3'104 

Average 

1976-77 

7,253 

296 

1,628 

758 

964 

1,089 

317 

1,114 

118 

13,537 

659 

344 

59 

9 

55 

135 

57 

679 

657 

2,654 

1, 983 

8,fil8 

1,522 

42 \'('nPZ1lP la - -- ------------------------------------

Suh Tnt;il 12,lfi5 

Average 

1981-82 

8,029 

968 

2,133 

1,070 

1,341 

1,205 

411 

i~ Increase 

1976/7-81/2 

10. 7 

227.0 

31.0 

41.2 

39.1 

10.7 

29.7 

1,063 -4.6 

120 1. 7 -------

16,340 

363 

486 

44 

6 

272 

1762 

602 

748 

484 

2,394 

3' 118 

14,335 

2,373 

62 

20.7 

-44.9 

41.3 

-25.4 

-33.3 

-50.9 

30.4 

5.3 

1().2 

-26.3 

-9.8 

57.2 

fit). 3 

55.9 

47.6 
-- --------------- ------·--

19,888 fi3. 5 

1.llC: Tn!i11 ----- - -- - - - - - - - - --- - 28 ._3_:~6_ - - - - - __ l_~1_6_2_~-- ----- - - -- __ }_6_ ._2 --- -

(\() 
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Average 

1970-71 

Centrally Planned Economies 

L'SSR 

Chin:il 

Hungaryl 

!h..lg;:irial 

Czechos1ovakial 

GDRl 

Poland 1 

Ro:-;;i.nial 

Yugoslavial 

Sub TotaJ 

Developed Countries 

Australia 1 

Austria 

::inland 

\orway 

Portugal 

s-.• pden 

Spain 

s-.:i tzerla nd 

tl,elgium/Lux. 

rr<1 nee 

r.reece 

I re land 

Italy 

•:et he rL1 nd s 

1-:es t Cf' r:n;-1 ny 

C:i n;1da 

8,747 

2 

106 

252 

156 

185 

1,669 

11n 

335 

548 

1,381 

244 

7 

1,400 

1,601 

533 

2,885 

918 

24,325 

1976-77 

9,937 

6, 715 

216 

416 

239 

328 

745 

1,090 

493 

20,179 

67 

2 

132 

256 

350 

221 

2,314 

29 

874 

444 

1, 300 

292 

1, 309 

1,780 

1, 395 

4,626 

1'188 

2h '331 

1981-82 

9,443 

13,232 

567 

463 

379 

3W 

561 

1,284 

591 

26,850 

98 

3 

188 

348 

547 

206 

3, 779 

38 

1,582 

252 

1,662 

474 

7 

1,586 

2,953 

1 ,669 

5,129 

1'998 

13 '820 

"I I ncre:1se 

1976/7-81/2 

-5.0 

97.1 

62. 5 

11.3 

58.6 

0.6 

-24.7 

17.8 

19.9 

33.1 

46.3 

50.0 

42.4 

35.9 

56.3 

-6.8 

63.3 

31.0 

81.0 

-43.2 

27.8 

62.3 

-41.7 

21. 2 

65.9 

19.6 

10.9 

68.2 

28.4 

___ .L~~·•n ____________ _lil_~2 ______ 3_J>_8] _____ --2iJ:~~6_ ______ 3_8 __ ._2 __ 

St;'.' :0Lil 40,n39 t..f1,r109 fil,435 31.8 

n.'.\!J TrJTAL 95' 1_4_~---- -- - _l 2fi__,_~Q_? _______ - -- __ l3__·-~- ---

Hl 
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~.ot es 1. l'Lese ..::0<ir:tri:~s i:-:c!'.1de !n thPir total sovahean crush, which 

is an ele~ent in total crush, figures for the October-September 

year for 1976/7 and 1977/8 as the calendar year figures are 

unavailabie. 

2. Tbe 1982 figure for these countries is not available and so 

this entry is for 1981 only. 

3. Soyabean, cottonseed, groundnuts, sunflower seed, rtipeseed, sesame 

seed, copra and palm kernel. Does not include oil palm. 

~ot available 

Source: Oil ~orld 

P,2 
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I \.:orld oil seed crushings, by seed, bv available countries and b;· grouring 

1979-82 

I ('000 tc,nnes) ----

I 
% of 1979 1979 1980 1981 1982 % of 1982 

A. Soya beans 100 65,556 73 ,016 71,411 74,426 100 

t 1. Asia; 2.~ 1,570 1, 714 1,926 7. ,172 2.8 

of which from 

India 217 319 380 436 

t i..:est Malaysia 23 85 163 179 

Taiwan 1,029 953 1,009 l, 110 

f Rerublic of Korea 301 357 374 447 

2. Africa: 0.2 llO 109 :!.11 135 0.2 

of which from 

Egv t 110 109 111 135 

3. Latin Anerlca: 16.8 ll ,014 14,461 16,712 15,605 21.0 

of which from 

Mexico 1, ll4 1,450 1,610 1, 620 

Ar;.; en ti na 687 802 1,009 1,559 

Brazil 9'171 12,162 14,033 12,362 

Venezuela 48 47 60 64 

4. Centrallv Planned 

Economies: 8.7 5, 724 6,446 6,392 7,425 10.0 

of which from 

USSR 1,486 1,747 1 ,473 1, 710 

Rt> st of Eastern 1 , 193 1,420 1. 126 1,144 

Europe 

China 3 045 ~79 3,793 4,591 
-------

5. DevPlored countries: 71.9 47,138 50,306 46. !.70 49,099 66.0 

of "'hich from 

EEC ] 1 ' 509 11,655 10,169 11,832 

Ri•st of \..'"stern 2, 91)1 3, 763 3, 7 L+9 4 ,211 

fur ope 

r, i narla 2,791 l ,Oll 2,6 7 1. 024 

P~A 28,539 30,424 27,99() 28,4fi2 

- --- -·~;~_p;i n ---------------~--- -- ___ 2_!_2_~~ ___ 3_,_Li_5_3_ ____ __l_,_~~--_3__!_5_7_Q_ ___ .. _ 
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l ( '000 tcnnes) 

% of 1979 1979 198() 1981 l ~HiL i~ of i %2 

I B. _Copra 100 3,716 4,084 4,120 4,200 100 

1. Asia: 86.0 3,197 1,605 3,699 3,680 87.6 

I of which from: 

India 378 384 382 387 

I 
Indonesia 932 1,128 945 951 

West Malays fa 98 96 101 102 

I 
P~ilippines 1'670 1,920 2,165 2!100 

Sri Lanka 119 77 106 140 

2. Africa 

' 3. Latin America 3.8 140 140 143 144 3.4 

I of which from 

~exico 140 140 143 144 

4. Centndli: Planned 0.5 19 17 12 20 0.5 

Economies: 

of which from 

USSR 11 12 7 15 

Rest of Eastern 8 5 5 5 

Euro re 

5. Develored Countries: '). 7 360 322 266 356 8.5 

of which fro.n 

EEC 235 195 126 204 

Rest of Hes tern 71 60 68 70 

Europe 

USA 

____ J aJJ_a n ____ 54 67 72 82 ------------·--- -

c. Pa1m kernels 100 895 1,132 1'120 l,337 100 

1. Asia: 50.2 449 657 685 940 7 (). 4 

of which from 

Tnrlonesia 90 79 109 135 

\~PS t Malavsia 459 578 576 805 
·----·_____.L------------- --~--

----------

2. Africa: 28.7 25 7 270 263 233 17. 4 
----
() f 1.'hich frnn 

Benin 26 37 27 27 

~ i 1; er i a 188 183 176 156 

7a ire 43 50 60 50 
- ----- - - ------- ----- -------------- -·---- - ------- . -- - - ~---- - -- - - -- ----- --- --- ---

1. 1.a tin :\;-'.Pri rri; 1. () 9 }() }fl I 0 (J. 7 
-- --- -----

of whirh from 

~·.,xi ro 9 1 () Hl l () 
- -

K4 
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4. Centrallv Planned 

Econor.iies: 

of which from 

USSR 

China 

5. Developed Countries: 

of which from 

Eff 

Reat of \~estern 

Europe 

Japan 

D. Sesame seed 

1. Asia: 

of which from 

India 

2. Africa: 

of which from 

Sudan 

3. Latin America 

of which from 

~1exico 

4. Centrallv Planned 

Economies: 

of which from 

essR 
fastern Europe 

~;of 1979 1979 

4.9 

15.2 

100 

41.4 

13 .4 

5.9 

33.6 

44 

2 

42 

136 

121 

6 

9 

828 

343 

343 

111 

111 

49 

49 

278 

China -·-·--------------

7 

4 

267 

47 ). DPve_~Countries: 5.7 

of which from 

EEC 9 

----~1_P~---- --- _____________ }_~ 
E. C_CJ_t_t_o_n_~~Pd: JOO 15, 882 

1. Asia: 

of 1,.;lii ch from 

T nd i a 

T11r\.'.Pv 
- -- - - - _J - - - -- - - -- -

19. 3 3 ,Ofi2 

1 'h 1 2 

P,42 

6fl8 

1980 

45 

3 

42 

150 

123 

13 

14 

777 

274 

1981 

42 

2 

40 

120 

101 

6 

13 

732 

1982 % of 1982 --------

43 

I· l 

111 

94 

5 

12 

806 

345 

3.2 

8.3 

100 

42.8 

274 3(14 345 
·------

8L; 75 

84 75 

77 55 

77 55 

296 259 

11 9 

283 248 

46 39 

9 

37 39 ----

17,316 17,453 

3,333 3,327 

1 '614 

1 '100 

(,J 9 

l '593 

] '1 00 

634 

65 8.1 

65 

27 3.3 

27 ------

324 40.2 

9 

314 

45 5. 6 

45 

18,f-95 

3,479 

1 ,f;96 

1 '155 

628 

l no 

18.4 

I 

11 
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I' 
I, ('000 to:ines) 

I '% of 1979 1979 1980 1981 1982 .. of 1982 "' 

2. Africa 5.7 979 905 912 950 5.2 
---

I of 1.;hich from 

Egypt 685 746 778 721 

I 
Sudan 220 166 172 258 

3. Latin A.':!erica: 11.0 1, 7 55 1, 767 1, 630 1, 715 9.1 

of which fro in 

I Mexico 485 527 492 383 

Aq;ent ina 365 2 80 169 233 

I Rrazil 905 960 969 1,099 

4. Centrallv PLrnned 39.5 6' 271 f,,833 7,617 7,997 42.3 

I Econo::'.ies: 

of •:hi ch from 

J! USSR 3, 842 4, 112 4,369 4' 188 

I Eastern Europe 10 10 8 9 

China 2,419 2 '711 3,240 3,800 

5. Developed Countries: 24.5 3,889 4 ,471 3,929 4,725 25.0 

of which from 

\~es tern Europe 269 26 7 287 271 

PSA 3,546 4, 126 3,569 4,371 

Japan 74 78 73 83 

F. Groundnuts 100 fi, 214 5,755 5,058 h,401 100 

I 1. Asia: 52.5 3,266 2,894 2,'125 3' 386 52. 8 

of \..'hi ch from 

I 
l 1d ia 3,235 2,865 2,606 3,370 

Tai\..'an 31 29 19 16 
------~------~-------- -~-·--- ----------------·-----------~-------------·-

2. Africa: lh.5 1,038 838 633 926 14.5 
---

' of whi --~h from 

Senegal 490 290 135 480 

South ,\fri ca 76 85 99 85 

Sud;i.n 4 7'! 463 399 3Fi1 ----------

-------~ -------- -

3. L.i t in A'."Pric;i.: l (). 3 n38 522 269 307 4.8 
------- ---------

() f 1..:h i ch fr om 

~-~('xi c 0 
2n 16 18 23 

/,q·(·ntina 3f<3 2nn 89 128 

Rr;i.zil 235 306 1 n2 1 56 
- - - -- --- - ---- -- - --- - --- ----- -------~ ------ --- --- - --- -- -- --- - -- -· - --- -

- -
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' ( '000 tonne~) -·-----
I 

'." of i979 1979 1980 1981 1982 a of 1982 lo 

I 4. (('ntrallv PLrnned 14.3 889 i,151 1,236 1,37 5 21. 5 
----

Econo:'."iies: 

I of which from 

L'S SR 1 2 

I 
F:C1stern Europe 12 6 7 8 

China 877 1,145 1,228 1,365 

I 
5. Developed Countries: 6.2 383 350 295 407 6.4 

of 1.'hich fr on 

EEC 168 122 88 118 

f R('St of l·:es tern 52 23 45 89 

Europe 

' 
l'SA 163 203 160 198 

__ Japan 2 2 2 

G. Sunfl01.:er sec'd 100 10 '930 11,894 11,897 12,202 100 

1. Asia: 4.6 503 633 b69 i:,39 5.2 

of 1.'hich from II 
India 21 25 59 108 !! 

\: 
482 6n8 610 531 Turkev 

l 

2. Africa: 3.5 386 395 450 372 3.0 

of •:hi ch from 

Senegal 1 l 27 4 

South Africri 385 394 423 368 

3. !,;:it in America: 14.4 1, 57 5 2,033 1,478 2,292 18.8 

of which from 

Mexico 206 271 320 530 

---'~(~12_t_i_~a _________________ - }_.1_69 1'762 1,158 1,762 

4. ((·n t r;d l l' Pl ;:inned 57.9 6,330 5,952 6,282 6,425 52. 7 

Econorr,ies: 

of 1.'hich from 

I'S SR 4' 204 3,622 3,578 3,430 

F:aslt'rn Europe 1'928 1,930 1 ,878 '. '007 

China 198 400 826 988 
- --- - --- -- - ---------- --- - ---- ---- --------·------------

s. Tit~V_P_l ''.r_P_d ___ r:_r~l~n_t ~ i _es: 19.6 2'130 2,881 3,018 2 ,4 74 20.3 

() f 1-:li j ch frr>m 

EEC 1 '17 8 1,490 1'428 1 '081 

Rt> st () f \·: f> .c; t e r n 6 00 782 825 935 

F11rr>pe 

!"SA "358 (,( J9 765 458 
- - - --- ---- - - -- -- - -

K7 
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' I 
( '000 tonnes) 

I % of 1979 1979 1980 1981 1982 % of 1982 

H. R-iEPSeed 100 8,742 8,95L. 11, 381 12,843 100 

I 1. Asia: 21.7 1,899 1,494 2,202 2,559 19.9 

of which from 

' 
1 ndia 1,684 1,280 1,983 2,352 

Pakistan 215 214 219 207 

I 
2. Africa: 1.0 85 66 50 43 0.3 

of which from 

Algeria 64 52 45 36 

I ~orocco 21 14 5 7 

3. Latin A;rierica: 0.6 51 57 24 28 0.2 

I of which from 

:-lexico 5 11 21 24 

Brazil 46 46 3 4 

4. Centrally Planned 31.8 2,783 3,164 4,128 5,487 42.7 

Econonies: 

of which ;rom 11 

l!SSR 5 29 14 41 

Eastern Europe 880 907 1, 111 1,027 

China 1,898 2,228 3,003 4,419 

t 5. DeveloEed Countries: 44.9 3,924 4 ,173 4 '977 4, 726 3n.8 

of which from 

f 
EEC 1, 806 1,946 2 ,438 2,273 

Rest of Western 270 277 283 367 

Europe 

C:il. nada 769 940 1, 064 897 

JaEan 1 ,079 1,010 1,192 1,189 

Snurce: Oi 1 World 

8.8 
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Tahle 3 

Palm oil production 1981 and derived oil palm crush (ie. ~ 0.25). 

?roduction Crush 

'000 tonnes '000 tonnes (FFB) 

Benin 34 136 

Cameroon 80 320 

Ghana 21 84 

Ivory Coast 190 760 

~igeria 

Zaire 

Colombia 

Ecuador 

China 

Indonesia 

~laysia 

Papua !;ew 

Total 

Source: 

675 2 700 

155 620 

88 352 

42 168 

190 760 

722 2 888 

2 822 11 288 

Guinea 38 152 

5 057 20 228 

(i) FAO Production Yearbook 19fll 

(ii) Cornelius J.A. Processing of oil palm fr11it and its 

products. TPI, 1.149 1983. 
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T•ble 4: 

A s ..... ry of 011•...,d Proce•slng: Asia 

1. 

2. 

3. 

•• 
5, 

6. 

7. 

II. 

\I. 

10. 

II. 

12, 

13. 

14. 

15. 

16, 

Kala7a1• 

India 

lndooeala 

Phi lippinu 

Polliatao 

TUrlleJ 

T•i••D 

R.,pub lie o t llo re• 

IMon&hdeah 

Thal land 

Sri l.ank• 

Papua New Clu1ne• 

Flj I 

Iraq 

Af&h•natan 

Soudl Arabia 

~b Total 

TOTAL 

a 
-

Crush 
capacltr 

( 'CXXJ tonne•) 

33,228 

17. 250 

7 ,012 

3, 173 

1, !137 

1,970 

1,300 

!:IOO 

41!1 

431 

326 

60 

63 

162 

11:1 

nil 

68,068 

68. 342 

Notes: ... not aval lab le 

• see footnotes 

- - __,, ... 

b c 

Ac tua I Capacity 

crush ut 11 lsat ion 

( '000 tonne•) (,,) 

12,256 

11,029 

3,951 

2. 133 

1,341 

1,205 

1,070 

411 

177 

157 

120 

51 

26 

nil 

J0,927 

J0,927 

.., 1-' 

37 

49 

56 

67 

6\1 

61 

62 

46 

42 

J( 

37 

6:> 

42 

45.4 

4:>.25 

-

d " r ---

No. of oil No. of Capaclty Retinlna Actual Ho, of 

eKpe lier solvent of tradlt Iona l capac lty ref1nln& ref1ne,.1•• 

11 Ills plant• aoctor ('000 tonne•) ('000 toNW!la"~ 
----

- Bff notes - ... 4,700 3,400 6B 

15,000 285 '" not•• 

---4!12 ---- ... 548 ... 32 

----53 --- ... 644 ... 19 

~~J .,~. 14 II() 20 

134 6 

67 

... ... ... ... . .. 
460 2 ... 53 49 10 

170 10 ... ... 73 

2 ... u ... 2 

nil ... oil nil nil 

4 ---- nil nil nil 

2 

7 nil ... 14 ... 4 

nil nil ... nll nil nil 

---- ~ --------·-- .. ---
c 

- - -
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Tti IJle 5; 

A suinmary of oi.lseed Processing: Africa 

a lJ c d e f g h i 

--------------
Crush Actual Capacity No of oil No of Capacity o! Refining Actual No of 

capacity crush utilisation expeller solvent trudition11l cap.lei ty refining refineries 
'ooo tonnes '000 to1111~s (3) mills plants sector 'ooo tonnes 'ooo tonnes 

---------
Egypt - - - 877 - - - - See - - - 200 115 

Notes 
~ Ivory Coast 3,000 7':J8 27 13 40 See notes 

:1 Sud:..n 1,203 748 62 100 2 45 

·1 South t\fricu 486 - - - - - - - - - -
,) Su11ugul 950 31j3 38 4 - - -- - - - Soo notes 

,, Cumuroo11 Sou 11otus 30G Stw 110 tus 33 20 4 - - - --
7 Ni KU r l ii l, llOO lHL 18 13 470 

H llo1i111 1li3 ::: - - -
'.! N igur - - - 12G 

I () Moroc•.:o 120 84 70 - 2 Seo notes <::uO 150 14 

I' Ta11zt1 ·1it1 3~3 lo 21 50 1 

.2 Zaire <\(;.;) 60 i5 196 

:.:l Alguriu 44 

j ·1 S omtt l 1a 102 11 11 S1;Je notes 8 8 2 - - - -
i ~) lihu!W 279 - - - - - - 6 - S1;Je notes - - - - - - 3 

, lj Ku11y a 150 10 1 See notes l~ 

.7 Cl!ull 60 - - - - -

SuL Tolttl• 'I, 213 2,315 32.l 

TUI AL 7 ,702 4,317 

----
~! - - - not available 

~ - su11111Wottllilllf .... ~ - - -- _. - -
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A ew.-ry of Oilseed l'roces•in1: Latin Merica 

• 
Cruah 

c•p•c llJ 
( '000 tonnea) 

l, l!uzil 27 ,000 

2. Argent ilMI 6,832 

3, l~ex tco 5,000 

4. •:olombi• 54'.! 

5, Ecu•dor 

6. Peru JOO 

7. Urull\'•1 
:.! 52 

8, Ho llv 1- 4otl 

II, Venezuet. 202 

10, Chile 

.-----

• sub Tot•l 40. 536 

-10, 53 6 

~.~~e_!: not •v•ilable 

see footnotes 

-· -- .. ._ 

b " d • 
Actu•I C•p•city No. of oil No, of 

cru•h utl lla•tion e.:pell•r •al vent 

( '000 tonnes) ('I.) 

14,335 53 

J,118 4l 

2,373 47 

304 56 

164 

140 47 

11!1 35 

1!4 21 

62 31 

26 

------

20,505 50. 6 

20,695 

~ ~ ~ -

a1 l la 

-
44 

25 

11 

.. 

plant• 

see note1 -

26 

37 

5 

3 

f b 

Cap..aclly Refinlf\I t.ctua 1 ?lo. Of 

of tr•d lt lon•l capac 1 l)" :reflnlf\I ...rtneri•• 

aector ('000 tonnea) (
0 Cl:X> tonne•) 

34 

~20 

-•ee note• -

52 31 6 

-aee note• -

-•ee note• -

- - -
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Taulo 7: 

A summary of oilseed Processing: Centrally PlanneJ Economies 

a b 

Actual 
crush 

Crusn 
cupacity 

(
1 000 tonnes) ( '000 ton nos) 

Chi mi 

USSR 11, 3Sl2 

Humirn i<1 

Yugosluviu 

Poliind 900 

l!ungury 

Uu l gu r itt 

C L.e<.:ll OS l OVCI k ili 

Gurmun Domocrt1tic 
HupulJl ic 

Sul totttl • i~ ,zn 

TUTAL 12,2Sl2 

Notu8 _ _ _ not available 

• see !ootnotes 

_,, ._ - ... _., 

13, Sl:.12 

Sl,443 

l,284 

5:.ll 

561 

567 

463 

:Hi> 

330 

10,004 

27,610 

._, -

c d 

Capacity No of oil 
utilisation oxpellor 

( %) mills 

,/ 

83 

62 

81 ,4 

e ! 

No of Capuci ty of 
solvont truditionul 
plunts sue tor 

See notes _____ ...,. 

See notes------

g 

Refining 
cupuci ty 

('000 tonnes) 

h i 

Actual No of 
ro! ln ing ru ! inur ius 

( '000 tu11ne::>) 

<""' 
J' 
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Ttt!Jlu 8 

A summ'lry of oilseed Processing: Dove1oped countries 

a ll c d e f g h i 

-------
Crush Actual Capacity No of oil No of Capacity of Refining Actual No oi' 

capacity crush utilisation expollor sol vont traditional capacity refining re! ine r ies 

'ooo tonnes 'uoo •.onnes (%) mills plants sector '000 tonnes 'ooo tonnes 

-------

USA 39,000 33,820 8/ 

2 Gormttriy 6,400 5,12'> 80 

:i J up;,.in 8,000 5,096 64 

4 Sp<:1in 4,000 3,719 94 

c) Nettwrlunds 2,800 2,953 "' See notes 

,. C1;1nac,a 1,3UO 1,998 "' ) See notes 

7 UK - -- - 1,669 

8 Fr ii nee - - - 1,66"' 

~) 1 ta ly - - - 1,586 

10 Uolg.LUm/ - - - 1,582 

I l Luxurnliourg 

12 Port.ugul 1,000 54 7 55 

13 Gn.ie.;e 510 474 93 

. ,1 Norw;~y 320 348 .... 

l 5 Do nm 1rk. - - -
252 

l f j Swed·:.in 215 206 96 

17 Finl1rnd - - - 188 
63 

18 Australia ~rn 

SulJ ToUil• 63,545 54,350 85.5 

TC"l'AL 63,545 61,38i 

·----

~3S - - - not available - - ~oo~~s .. - - - - - - - - - - - - -
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footnote~ and sources to Tables 4 - 8 

A. Gt>neral 

1. Al 1 "actual crush" figure::: are avt>rages of 1981 and 1982 crushes as shown 

in Oil ~orld unless otherwise stated (see Table 4). These however do not 

include oil palm crush. For the major producers of this conmodity (Cameroon, 

Renin, Ghana, Ivory Coast, Nigeria, Zaire, Colombia, Ecuador, China, 

Indonesia, Malaysia, Papua ~•ew Guinea) the following procedure has been 

adopted: tonnage of p3lm oil production (or 1981 has bt>~n extracted from the 

1981 F:\O Prcduction '!<><H'b,)ok and a figure for crush derived by dividing by 

0.25, the ratio given in Cornelius J.A. Processing of oil pal~ fruit and 

its products. TPI Gl49 1983 (see Table 9). This subsequent oil palm 

crush figure has been addf'd to the figure fror.i Oil \:orld and "here this has 

been done it is further noted in the footnotes. 

2. not available 

3. Countries with populations of .i.ess than 5,000,000 have been excluded from 

consideration. The following countries with populations more than 5,000,000 

have also bf'en excluded due to a comlete lack of data:-

Asia:-

Africa:-

Latin :\:'lerica:-

Uganda, \loz:ir:lbique, Madagascar, Angola, !-lali, Tunisia, 

Malawi, Cpper Volta, Sierra Leone, Zi~habwe, Ethiopia. 

Paraguay, Guater:l.1.la, fiominican Republic, Haiti, 

El Salvador, Honduras, Puerto Rico, Pcin.1.rr.a. 
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B. Asia/Table 4 

1. ~u1 la VS ia 

a• (i) 168 palm oil mills in 1981 with a combined ca1~acity of 

4,566 tonnes FFB/hr = 32,875,200 tonnes o: oil palm per annuo -

Reuters Oil Seed Newsletter 28/1/82. 

(ii) Insta]led copra crushing capacity, West Malaysia= 352,765 tonnes 

p.a. - Varnakulasinram: "Study of existing installed capacities of 

coconut processing plants in APCC member countries" - m;roo 1981 

(from here on described as APCC Study). 

b. The 1981/1982 average crush figure for West ~~laysia from Oil ~orl<l 

968,000 tonnes. It does not include oil palm crush, (see general 

footnote 1). 

The derived figure for oil palm crush for 1981 

Total crush= 12,256,000 tonnes. 

11,288,000 tonnes. 

There are 2 solvent extraction plants crushing soya beans and 3 plants 

crushing copra. No figure for oil palm. 

g/h (i) "Act ua l" ref in i ng ca pa c i t y 4.7 million tonnes, but total 

"approved" refining capacity= 3.4 million tonnes. 16 new refineries 

are planned to hring total approved refining capacity to 4.1 r.-.illion 

tonnes. "Reuters Oilseed ~ewsletter 15/7/82. 

(ii) Soya oil refining capacity expected in 1982 - USDA. 

(iii) One of the largest ~laysian plar,tation processing operations is 

that of Sine-rarhy, a British plantation company which has rrcently 

cone under co~'.linf>d Covern;nent and local private-investor control. The 

cor1pany has re!CC>f'.lf' ;in integrated consumer-product prncesser as welJ as 

a diversified tr.1nsnation:il rlurinf the past five years. - "~alaysia's 

Plant:ition-Crown Con0lonerate", Fortune ~il!;azine, 22 October 1979 • 

. 96 
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2. India 

a. Varcie (lI'.';100 1972) estimated 10,000 screw presses with capacity of 

7-8 million tonnes. l!SDA (1982) estimates 15,000 expeller mills. 

FAO/IGO (1982) estim;ited 285 solvent plants w:th capacity of 6 ~illion 

tonnes of oil cake. The above figure was calculated as follows: 

(15/10 x 7.5 million) + 6 million= 17.25 ffiillion. 

h. USDA (1982) put the average crush for 1981 and 1982 at 10,495,000 ~onnes. 

' The difference between t~is and the Oil World figure is probably the 

inclusion of some traditio~al sector crush. 

I f. FAO/-._GO (1982) estimates there are 100,000 conventional oil presses. 

USDA (1982) puts the figure for village ghanis at 250,000 with an 

additional 50,000 electric power units, not including the 15,000 oil 

expellers. 

3. Indonesia 

a. Copra capacity 1,658,122 tonnes 

Oil palm capacity 5,227,200 tonnes 

Palm kernel capacity 120,000 tonnes 

Groundnut capacity 6,816 tonnes 

7,012,138 tonnes 

\'arnaktllasingan: Study on oils and fats situ;:ition in Tnd,)npsi::i. 

l 'KI 00 1 9 80. 

b. Oil World figure for actual crush= 1,063,000 tonnes, hut does not 

include oil palm crush. This can be clerived from FAO palm oil procluction 

figures (see Ceneral Footnote 1 and Table 9). Oil palm crnsh for 

Inclonesia = 2,888,000 tonGes. 

Tot<ll oil sPed crush 3,951,000 tonnes 

cl. 415 copra r,il]s of which at least 91 not operatinp,. 

31 nil pilr .1nd palm h•rnel mills. 

9 7,, 
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g. 498,000 tonnes palrr; oil refining capacit" 198CJ. l'.SDA. 

49,604 tonnes cc~onut oil refining capacity. 

\'arnaku1asingam. APCC Study r~I!Xl 1981. 

h. 2 refiueries for palm ail - \'arnakulasingarn: Indonesia Study lg8o. 

30 refineries for coconut oil - \"arna1<ulasingarr.: APCC Study 1961. 

4. Philippines 

a. For copra only for 1981 - UCAP Annual 1981. A peanut oil factorv i~ to 

be constructed, capacity 12,960 tonnes of oil, ie. 29,000 torines c;ipacitv, 

(l!CAP). 

Also said to be a soya bean crushing plant, capacity 390,000 tonnes. 

planned (Ibid). 

d/e l'CAP Annual 1981. (\'arnakuiasingar.i: APCC Study gives the f°if,ure as 

63). 

g. Coconut oi 1 only - "Key Statistics of the Phi 1 i ,)p nes Coconut I nclustry". 

UCAP 1981. 

h. Ibid. 

5. Pakistan 

::i. lTC (1980) estimate total <'Xpeller capacity as 4,750 tonnes per day. 

Days per year taken as 225. 

For this paper 300 nays assHmed; annual capacity therefore being tilken 

as 1,425,000. 

Similarly 14 solvent p1ilnts irlentified (ITC 1980) ~ith total daily 

caparity of 3,200 tonnPS. A/;ilin ;ilthour,h lnO ~orkin):'. days assur:C'd, 

this pciper usPs 300. 

d • F:i ct Fi nrl i ng ~ i ~; s ion on \' l'f'J~ ta h 1 e n i l T nrl 11 st r y in Pa Jr i st an. March 1 9 7 9. 
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e. ()nlv l~ functioning and only 7 opeciting regularly. (TTC 19P.(l). 

g. RC in the .r£_ivat~ sector only, for 1982, for edible oil only. l'SDA. 

Projects are ilfoot to hoost this figure to L.no.nno tonn1>s - ~andt.'rSt3m 

Services 1979. 

h. LTSDA 1982. 

a. (i) 14(1 mills crushing cottonseed and sunflo~er seed, 

Total cc1pilcity = 1,970,000 tonnes 

- "The production, utilisation and "::-irketing of oil cakes in Turkey" -

A.K. Gogus, from Animal FePds of Tropical and Sub-tropical Origin. 

TPI Conference 1974. 

(ii) Olive crush capacity not inclurled although actual olive crush -

850,000 tonnes in 1982. CSDA 1982. 

h. (ii) Also excludes olive oil. 

d/e AK Cogus, 1974. 

g. Available figures indicate that existing plants have a total production 

capacity of 195,000 tonnes of brrakfact margarines and 275,000 tonnes 

tonnes of shortpning. esoA 1982. 

7. Tai wan 

a. CSDA 1982 c:-ipacity: days/year unk::own. 

d/e \"SDA 

P .• R<J1\1hlic of Kore3 

a. !'S!l/1 1982 1';1p:irity. 

CJ. l'.,1111' l ;1~1·sh 
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Expeller Dill capacity calculated at 146,292 tonnes for a 3no day year. 

9 hour day. Csing the standard 24 hour day, the figure is 390,112 

tonnes. There are also two ~overnment controlled expeller factories 

each ~ith a capacity of 6,250 tonnes, and a 15,000 tonne capacity bolvent 

p 1 ant • 

b. CSDA 

d. Street (19R2) 

e. Ihid 

g. ITC (1980) 

h. Street (1982): Actual refining is 90-95% of capacity. 

i. Thi d 

10. Thai Lrnd 

a• ( i) 
from \'arnak11lasinga!T' "Study on fats and oil situation in Thailand". 

U'.\IDO 1981. Oil output figures converted hack to seed capacity using 

rC1tios from l'r\IOO gui<lelines (1977) shown in Table S. 

(ii) ~:ew palm oil plant, CC1pacity 26,000 tonnes FFP., planned. 

d. l'SDA 1982 

e. CSDA 1978 

h. 1978/9 Est. USDA 

11. Sri Lrnka 

a. 1981 cruc;li c:qi:ility, ropr,1 nnly. \:SDA 
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g/1 \':i~naku1asinh:im: APCC studv 1981 - coconut oil only. 

12. P:ipua ~ew Guinea 

a. ( i) Copra only. Varnakulasin~am: APCC Study 1981. 

(ii) In Santhiapallai and Yeats: Ve~ctable Oils and F:its in the 

Pacific Region", UNIOO 1980, it is reported tha~ a further 

15,000 tonnes of copra nilling capacity is soo~ to be installed. 

h/c (i) 1978-1979 capacity utilisation for copra s s~;. 1 hid. 

(ii) There are no figures for oil nalm crush capacity or actual oil 

palm crush. Using the prccedure outlined in general footnote 1 

i1owever, oil p;ilrn crush in P:\C can be calculated at 152,C'OO tonnes 

for 1981. 

d. (i) Copra only. Varnakulasingam: APCC Study 1981. 

(ii) It is reported that a new oil palm factory, capacity 120 tonnes 

FFB/day (and dou.i1le that ¥.·hen a second processing line has hPen 

conpleted) has been constructed. 

llCAP Rul let in 30/ 10/80. 

13. Fiji 

a. Coprri only. \'arn;1k11lasingrim APCC Study. 1981. 

h/c AvNage c-ripacity utilisation 1978/9 42%. Ibid 

d/ f' Ihid 

g-i 1 hid 

l '.. • T r :i_ci 

a. This c-2;1acity is based on cnttonsePrL If soy<1 1-•as to hr· used it \o.·ould 

fa11 '._o 'C:,noo tonnes. 

- ITC l<JRf1, 

10 l 
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I 
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15. ~hanistan 

a/g from J R Shaw and L D G Cow:-i.rd. "An appraisal of the cottonseed mill and 

oil refining industry in Afghanistan". TPI R680. 1977. This work 

covers only cottonseed and uses a 309 day year. The figures have therefore 

been altered to correspond to a 300 day year. 

d/i Ibid 

Hi. S;iu<li Arabia 

There were plans to build a plant to produce 35,000 tonnes of refined oil p.a. 

presumably from l;ugely imported oil - ITC 1980. 

17. Suh Total: only includes countries with both capacity and actual crush 

C. Africa/Table J 

a. Soyabeans crush capacity= 100,000 tonnes. However, as this is only a 

sm::ill part of totill capacity, this figure h;:is not been entered. - USDA. 

b. This figures includes only cottonseed and soy::ibC'ilnS - CSDA. 

e. Six solvent extraction plants were reported as being inst::illed in 1979, 

p;i.rtly to replace an earlier six plants, which were designed to process 

cottonseed hut are no longer ope1·ational. 

- W ~~1cho1s ;ind R lbrris R819. "Report on a visit to Egypt to examine 

thP ni1seed procpssing industry", TPI 1979. 

g. 1TC l 9RO. 

A rww rrocessing and refining plant v.:as 11nder cor~str11ction in .\lexandri<J 

in 197f, c;ip:irity 150,(l(l() tontl('S s(Jy;ih(·:in t·rpdvalent. 

- lTC llJWJ. 
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h. Product lon of rPfi ned oil lGG,000 tu1111es. ')5:: uf it fro~ cc:ttor.~ee~ 

oil. (For conversion ratio hack to crude, see Table 10). 

- ~icholls and Harris 1979. 

2. Jvory Coast 

a. from the USDA Attache Reports quoted by UNlOO. Earlier l'.SDA data gives 

oil palm crush as 1,400,000 tonnes. 

b. 1979/80 palm oil only. - USDA 

d. State-run mills for oil palm. - USDA 

f. Estimated at 10,000 tonnes oil, 1981. - USDA 

Assul'ling this is palm oil, the corresponding oil palm crush 

tonnes (s2e Table 9). 

40,000 

g. ThPre is refining capacity for palm kernel oil, quantity unknown. 

3. Sudan 

a. 75 mills nor.:inal capacity 648,000 tonnes for groundnuts and sesame. 

25 mills norrinal capacity ----22_~000 tonnes for cottonseed 

100 1,203,000 

nays/year unknown 

There were 106 new mills under consideration or construction; total 

crushing capacity= 978,000 - UNIOO 1979. 

b. l't-;l!D 1979 pstir.:;ites 1977/8 actual crusn at 553,000 tonnes. 

e. l'\IIX"l 1979. 

h. Some 40,()()0 tonnes semi-refinPd cottonst>e<l oil is prorl11cPd. lt is 

;1ss11~'f'd th;H the loss from crurle = 12% (sPP Table 10 - ll~I!Xl 1979). 
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4. South AfrL:a 

b. Oil World. 

5. Sener,al 

a. USDA: groundnuts only, days/year unknown. 1980 

h. USDA 1980. 

g. There is capacity for refining but details are unknown - USDA. 

6. Cc1!'1eroon 

a. Capacity for palm kernel crushing= 20,()00 tonnes. nays/year unknown: 

Capacity for crushing other oilseeds unknown. 

- C:\100 1979. 

b. (i) Actual crush: 

Palm kernels 12,000 tonnes 

Palm oil (66,000 tonnes oil) 264,000 tonnes 

Cot tons e ed : in ] 9 7 7 / 8 two out of the 

three producing regions crushed 26,000 tonnes 

(;round nut s ___ 4-L4()0 tonnes 

30fi,400 tonnes 

- c:-; 1 DO 197 9 • 

(ii) Using the procedure outlined in \.encral Footnote 1 to ;iscert;iin 

oil p;ilm crush, actuill crush of oil p<1lrn in Cameroon cones to 320,000 

tonnPs. (See Tahle 3). Ul\IOO fip,ures is used however. 

d. Only one cottonsef'd crusher operates - USDA. 

f. Pillm oil only. 1982. l'SDA. 
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h_ P!"n.~11rt ini: of refined oil: 

Cottonseed 

Groundnut 

) , '.:L1(1 tonnes. 1979 

225 tonnes. 1977/8 

t:~IDO 1979. (See Table 3 for conversion ratios). 

7. Nigeria 

a. FAO IntergovernC1ental Group on Oilseeds. Jan 1983. 

A lot of capacity is idle due to a shortage of grounrlnuts. Only 3% of 

capacity used for cnttonseed. No of days/year unknown. The figure 

obviously does not include oil palm crush (see (b) below). 

b. Actual crush for cottonseed and palm kernels in 1981 == 181,000 tonnes -

Oil 1-:orld (no figure for 1982). Using the procerlure Olltlined in General 

Footnote 1 to determine oil palm crush from palm oil production, oil 

palm crush estimated at 2,7J0,000 tonnes (see Table 2). 

Total actual crush 2,881,000 tonnes. This is nearly 3x crush 

capacity and it is therefore assumed that the fi~ure given for capacity 

does not include oil palm crush. 

The figure for cottonseed and palm ke~nel is entered here. 

d/e (i) Of 13 crushing ;riills, mostly in the ~orth, only five are operating, 

some on imported soyabeans, others on refining imported groundnut oil. 

ITC 1980. 

(ii) The ~igerian Palm Produce Board is to establish 48 Palm Oil 

process i n ;:( a nd 16 0 pa 1 m nut c r rick er s • 

f:l[l rm. Jan 1983. 

f. 1981/2 average "tr<1rlitional" cr11sh for gro11nrlnuts. 

\"SD/\. 
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8. Benin 

b. nil World figure for 1981 (1982 figure unavailable), and excluding oil 

palm,= 27,000 tonnes. Csin~ the procedure outlined in General Footnote 

1, oil palm crush calculated at 136,000 tonnes. Total crush therefore= 

163,000 tonnes. 

9. ~iger __...__ 

a. 1971 production of crude groundnut oil= 56,0Gn tonnes. Therefore 

(see Tahle 9) Crush= 125,843 tonnes groundnuts. 

10. ~lorocco 

a. ITC 1980. 

h/c Current capacity utlliFation 70"!.. (Ibid). 

Oil World gives actual crush of only 6,000 tonnes; PSDA 35,000 tonnes. 

f. There were 5,000 'masras', ie village level olive oil extraction units 

in 1977 - USDA. 

g-i ITC 1980. 

11. Tanzania 

a. TnUil crt1shinf, capiicity of r ottonseed 217,500 tonnes @ 250 working 

days/yPar. 

Toted crushing cap;icity of copra (days/year 19' 100 

11n~nnwn hut ;iss11med ;ilso 250) 

+ so 1 v 1 · n t P x tr ;i ct inn r L1 n t ;; t ~-!n r og or o 

+ 1 n t h Pr r i 11 ,, ;i p;i ri t y 

106 

236,600 

283, 920 tonnf's) 

45,000 

_2.0nn 
337, 920 - trr-;I W 1979 



I 
b. Average copra crush lY/4-5 0 ,862 lUllllt':O 

I Average cottonseed crush 1977-8 

70 '073 

I 
I 
I 
I 

l'\I 00 1979. 

d. 11 copra mills. 

39 cottonseed ~ills. 

Cnited Republic of Tanzania: Price Policy Recommendations for 1980-81 

Agricultural Price Review. 

I 12. Zaire 

I 

I 
I 
I 
II 

l 

a. - l'~IOO, from t:SDA Attache Reports. 

(ii) A new Gill is to he built to crush oil palms with a capacity of 

Reuter Oilseed ~e'-'sletter. 5/5/82. 

b. Oil World figure for 1981. (1982 figure unavailable). Includes only 

palm kernels. 

f. 

Csing the procedure outlined in General Footnote 1, oil palm crush can 

he c!Privecl from FAO procluction fif,ures for palm oil (see also T;ihle 3). 

In the cAse of 7.ctire oil palm crush calculated at 1120,000 tonnes. 

Ho·,.·ever as capilcity figures cloes not include oil palm, it hils also !wen 

exc 1 u<led here. 

Prtlm oil production in the suhsistPnce sector f'Stimilted at 44,000 tonnes 

in 1979 - l'SDA. 

Oil p;ilm crush thr•rt•fore J9h,OOO tonnes (see Table 9). 

II•. ;:;():-'alirt (\'\J[JO 1979) 

il. ( i) 

(~'ti~ 1 <;;it inn 11'"). 
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(ii) There are also 150 small Japanese mills with total capacity 100 

tonnes per 8 hours 

Total 

90,000 tonnes 

102, 000 tonnes 

b. Average crush of Mogadishu factory 

Production of private sector (1971) 

(excluding camel presses) 

4,000 tonnes 

7,200 

11,200 

d. One state-run expeller (see above). There are also the 150 s~all 

Japanese mills and an estimated 630 private camel presses 1.o:hich are 

assumed to be in the "traditonal" sector. These are believed to he 

f; very diJapidated. 

f. h30 camel presses, capacity 40 kg/day, btt very old. 

g/i One small batch refiner, c~pacity 1,500 tonnes p.a. 

One small deodc11riser, capacity 6,000 tonnes p.;i. 

1 5. Ghana 

h. A total crush figure could not be found. Using the procedure outlined 

in General Footnote 1 however a figure for oil palm crush of 84,000 

t tonnes has been derived. (See Table 3). 

d. Two for oil palm, two for groundnuts, one for copra and one for cupr;i 

and groundnuts. 

f. Tr;iditional crush estimated at 21,000 tonnes p<ilm oil(= 84,000 tonnes 

oil palm) and 30,000 tonnes palm kernels - USDA 1980. 

Tr<Hlitional processing uni ts with no mechanical devices were Pstimilted 

to account for 

70/ coconut oil production 

60% palm oil production 

90i'. pnlm kernel oil pr(Jcluction 
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There are also sevt:ral s::-.;ill ''\·illage:: F-ills ¥-ii.11 
- .~ .- ~ .: .... 

l f1. ~ll1. \,_ ..L L -" 

0.8 tonnes - 1 tonne/hour and the State Far~s Corporation has three 1 

tonne/hour mills. 

ITC 1980. 

i. Two of the six crushing mills have facilities for refining and 

deodourisation and another has facilities for refining and decolouring. 

ITC 1980. 

a. There is over capacity. 

g. ITC 1980: 12 refining installA.tions with a total hourly c::pacity of 

200 tonnes. ie. Annual capacity of 1.44 ;ril1ion tonnes. This fifure 

is clearly too high and seems possible that hourly capacity ray have 

heen confusPd with daily capacity. Figure not sho\.'n. 

i. ITC 1980. 

17. Chad 

a. 60,000 tonnes cottonseed or 15,000 tonnes groundnuts. 

- R;rnq11e des F:tats de L' ,\frique Occiclent;ile t>o 51 

18. Suh Total 

C:ollntries with t:.>th c;ipacity and actual crush figures only. 

D. T,atin /1rt>rica/Tahle 6 
-- - -·- ---------~---

1. Rrazil 

;i. (i) J'.SDA I 982, '300 <lay y1·ar 
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(ii) Some 80~ of capacity is for soyaheans - Brazil Trade and Industry, 

SC'ptef'.lher 1981. 

(iii) 2 neY.' plants, total ca.pacity 

construction 1983, USDA. 

600,000 tonnes p.a., undC'r 

(iv) The five leading transnational corporations in Brazil's soyabean 

sector - Bunge and Born, Unilever, ContinC'ntal, Cargill and Anderson 

Clayton - have a coribined crushing capacity of about 5 riillion tonnes 

per year out of a total of about 8.5 rrillion tonnes. Most of the 

re~ainder is large-scale plants operated by one private and six co­

oper;iti ve firms. - Latin .'\reric;rn Conr:iodities Report. 17 DecC'rr.her 

19 76. 

(v) Total crush 1977/8 = 9,561,000 tonnes of which 5,564,000 tonnes 

acco11ntC'd for hy four of the cor:ipanies listed. Their share of total 

T~C cr11sh ~as as follows 

n~c io TNC crush 

Bunge 33.4 

A Cla:·ton 15.5 

Cargill 28.3 

ContinC'ntal 16.7 

Source: G Muller 'Les Oleagineux et !'expansion recente du Soya du Rresil' 

in Trari_sna t ion-D__e_!_ ~A,,rict1~'("~cahi ~r_d__f'_ !:_•_'_~_I"che ~(_)-~-~ 
Centre de Rrcherche sur l'Anerique Latine et le Tiers ~onde. 

d/e (i) There are 180 procrssing cor:1panies in Brazil, largely in the 

centre and the South - Brazil Trade and Industry, September 1981. 

(ii) Rrrak down hy type reported as: 

continuo11s solvent 88% 

non-contim1nus solvent 11% 

riechanic;:i.l 

l 'S DA 

l I 0 
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2. An.;entina 

a. rSDA 1980 quotes a crush capacity figure of 7,515,000 tonnes for a 330 

day year. This figure has been corrected to 300 days and includes some 

capacity for crushing linseed 

d/e/i J J Hinrichsen S A Ltd. Publicity Document 1981 

3. ~exico 

a. l 1SDA Attil.che Reports. Quoted by UNlOO. 

b. Oil World. 

4. Colomhia 

a. llSDA At tilche Reports. Quoted by l'.t-;I 00. TDRI have access to other l1SDA 

information which cites non-oil palm crush capacity as 391,000 tonnes. 

It is possible therefore that this fig11re includes oil palm crush 

capacity. 

b. USDA 1982. This figure also excludes oil palm crush which, according 

to the procedure outlined in General Footnote 1, has heen calculated at 

352 ,000 tonnes. 

5. Ecuador 

b. 1nclur!es 93,000 tonnes oil palm - \TSDA. 

6. Peru 

P. lTC 1980. Oil Palm capactty currently 72,000 tonnes p.a. rlue to expand 

to 100,000 tonnes by 1986. There is also a plan to build a soya bean/ 

cot tonseecl/gro11ndn11ts plcint, capacity 35,000 tonnes. 

h. p s n A ] 9 81 I 2 i n (' 111(! f's 0 i 1 pa] m. 

g. 1nrlurlr'S ftsh nil - ITC ]980. 
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7. l'ru 0 uav c .. 

a. l'SDA 1979 Days/year unknown. 

b. l'SDA 1981/2 

d/e There are 16 factories equipped to extract vegetable oil. 5 handle 

largely linseed and another 6 do 95% of edible oil, - U~IOO 1979. 

e. Soya extraction is done by solvent plants which have a total capacity 

of 300 tonnes/day - Lrt-;IOC 1979. 

g. Most oil is probably refined - USDA. 

8. Bolivia 

a. Cottonseed crushing capacity 

Soyabean crushing capacity 

( 300 per day) 

h. USDA 1981/2. 

201,000 tonnes 

207,000 tonnes 

408 ,000 tonnes 

- llNIOO information 

d. One not operating due to financial difficulties - UNIOO 1979. 

P/g Ibid 

h. l.1SnA 1981. Actual refining 60% capacity. 

1. n; I 00 19 7 9. 

9. \'enf'Zuela 

a. l'SD:\ 1982 

b. l:SDA ~ives 1h8,nOO tonnes 1981/2. 

/~· Tht·re 1s refin1n1o capcicity hut '111ant1ty unknown - l.'SDA. 
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10. Crile 

b. l'.SDA 1982. 

g. At le;ist 43,000 tonnes refined oil produced in 1980 - PSDA. 1982 

11. Sub total: Only countries with both capacity and actual crush fif,ures. 

E. Centrally Planned Economies/Table 7 

1. China 

b. Total Actual Crush= 13,232,000 tonnes (Oil World) and is made up of: 

Soybeans 27% 

Cottonseed 277. 

Groundnuts 10% 

Sunflower seed 7% 

Rapeseed 27% 

The figure does not include oi 1 palm crush. However, using the procedure 

outlined in \.eneral Footnote 1, it is possible to derive a figure from 

f,\O palm oil production fir,ures (see Tahl~ 3). 

Hence, Chinese oil palm crush 

Total oi 1 seed crush 

7fi0,000 tonnes 

13,992,000 tonnes 

d-f l-ilsel'ds are crushed at the cnrr.~11ne or pro<luc-tion hrig;ioe levPl or in 

municipal or county factories. The machinery is old and extraction 

rat~s generally low, especially in the rural areas. There are solvent 

extraction facilitiPs as solvent extraction prices are quoted - USDA. 

2. l'SSR 

a. ( i) l'SDA JfJ82 puts Soviet crush c;ipacity at 12 million tonnes. The 

nu:-~ic·r of r:l.ays/yC';ir ilU' unknown hut the FAO TntPrgovernnentill r;roup on 

0i1sPPr1s, ."~irch 1977, rPports a s1milar rap;irity based on the Soviet 

1,;(lr\.-i nr, y1>a r of '3111 d;iy'.;. Thl' ;1hove f i /'.Ure has hc{'n s11hsc>quent ly 

c.1lcuLlt f'r1 ;irrorrli ng to a 'l(\(1 dciy yp;:ir. 
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(ii) Rrt>akc1mm of car.acitv is as follol.'s: 

Sunflo..,.er seed 

Cottonseed 

Other (inclu~ing soya) 

FAD, 1C.O. March 1977. 

')4~ 

3 5~'. 

d-f (i) 1n 1976 18% of total capacity was accounted for by simple presses. 

(ii) Fxtraction methods accounted for 

88% of cottonseed mills 

94% of soyahean mills 

80% of sunflov.'er rriills 

45% of other seed mills 

FAO/IGO March 1977. 

1/4/7 Ru~;ini~!.__ Yugoslavia and Bulgaria 

b. Crushing facilities are scheduled to expand and soyhean iriports 1 ikely 

to increase to fill otherwise unclerutilised new capacity. 

Foreign Agriculture. 20/2/78. 

5. Poldnd 

a. l'.SDA Attriche Reports. Quoted by Ut;JIX). 

h. \.rushing f;:icilitiPs ;:ire ;:ideqllate to supply domestic fPed require1:ients. 

fore f g n Ag r i c 11 l tu re. 2 () / 2 /7 8. 

h. Tl1r·rP Lis ht>cn t'?:C'f'SS prod11ction of ni]sP('(lS over crushing c<1pacity 

d11p to "Pl'n in 198[1 (ccipacity 1,000 tonnes of s1l!1flnwPr sPP<l per 1fay) 

- I .\Ii , T (/) • ,\ r' r i 1 I 'J p.r l • 
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lil. Suh Total: Includes '.1nly countries with both capacity and actuil.l crush fifures. 

F. Dev€' loped Co11ntries/Table 8 

Crush capacity figure's for developed countries are scarce and difficult to 

compile. lt ih widely assumed that utilisation is some 75-80% of capacity. 

1. The USA 

a. Soyahean crush and seeds crushed at soya plants onlv. 

l'SDA 198(). 

b. For the sake of consistency all actual crush figures are, where available, 

taken from Oil World. USDA figures for actual crush conflict som~what 

in this case, probably hecause the Oil \·:orld figur;:- is for all oilseeds 

while tl1e t:SDA one is explicitly only for soyahean. The USO . .\ quoted an 

actual crush figure for soybeans of 28 million tonnes, ie. 72% 

utilisation of s0yh€'an crush capricity. 

2. \,ermanv 

a. Expected l,erman crush for 1982 reported as 4 r:il 1 ion tonnes, or 

60-65% capacity utilisaition. 

RP•Jters oilsPed ~:('wsletler. 19/8/82. 

h. Srine 8m'. of crush is of soyahr>ans, the rc·C'.ainder is rap€'SPP<l and 

~>unflnwer. 

P.puters OilsePd ~cwsletter. 11/7/83. 

a. l'S[)i\ 19Rl. r:'..1ys/yea r unknown. 

1 I 5 



5. •;etherlands 

a. Crush capacity figure is for soyabea~s only. As a consequ2nce actual 

crush exceeds capacity. Related capacity utilisation figure fur soybean 

is given as 86%. 

Reuters Oilseed ~ewletter. 8/10/82. 

d/e The three major crushing companies are Unimills, Rotterdam; Central Soya, 

Utrecht; Cargill, Amsterdam. 

The total number of plants is unknown although Vni~ills hav£ two plantF 

with total capacity 24 ,000 tonnes/week. 

6. Canada 

a. USDA 1981. days/year unknown. 

h. Actual crush exceeds crush capacity. 

7. IJK 

USDA 1981 and the FAO Intergovernmental Group on Oilseeds (Feh 1983) 

both report recent increases in capacity which may have been omitted 

from the USDA's 1981 capacity fi~ure. 

The latter source mentions recent "increased crush capacity", the former 

states that two new plants, with total c;ipacity 300,0()0 tonnes, are to 

he established within the next few years. 

h. AvPr:ige UK production of refined clf'odourised vegetable oils 1980/81: 

r.roundnut oi 1 

Sunflower seed oil 

P;i P('Seed oi 1 

Soy3hean oi 1 

Cott ons('ed of 1 

Palm oil 

Palm kernPl oil 

r ( / r· () 11 ll t 0 i 1 

116 

tonnes ----
14,400 

23,250 

122,950 

155,000 

4, 100 

137,200 

44,l(J(I 

19, 5 °J(I 

'j ;:' (J ' r) 'j (I 



I 12. Portugal 
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a. l'SDA Attache Reports. Quoted by l'NIOO. 

13. Greece 

a. l'SDA Attache Reports. Quoted by UNIOO. 

14. Norway 

a. USDA Atta<he Reports. Quoted by l'NTOO. 

16. Sweden 

a. USDA Attache Reports. Quoted by CNIOO. 

17. Australia 

b. The Oil World figure refers only to soyabean crush. The crush for 

other oilseeds is unknown althow:,h Oil \.!orld reports total prod11ction 

of oilseeds other than soyabean in Australia as 356,000 tonnes. 

Such production certainly helps to bring total crush up to the actual 

crush figure quoted by the USDA of 430,000 tonnes. 

h. USDA 1980. 

18. Suh Total: only include countries with both cilpilcity and actu;il crush 

figures. 
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I Tahle 9 

Seed/crude oil ratios 

Cottonseed 

Croundnut 

Rap('seed 

Sa ff 1 o1'er seed 

Sesar!e seed 

Soya hean 

Sunflower seed 

Copra 

Pa Im kernel 

Oil palm (FFB) 

~~ crude oil 

21. 3 

44.5 

40.0 

32.5 

47.0 

18.0 

42.() 

63.5 

4b.5 

25.0* 

---- --------

Source:- l'\100 - Guidelines for the estab1ishr.2nt anrl operation of veget:ihle 

oil factories. 1977. 

* The FFB of modern tenera fruit grown cornr.ercially in Malaysia will contain 

some 20-30 per cent oil at maturity. - Cornelius J A: Processinp: of oil 

~alm fruit ;rnd its rrod:Jcts TPI Gl49, 1983. 

This yjeld will vary ~ith the climate, with soil type, with plantation 

conditions and 1'ith the equip:::ent used to crush it. The figure adopted is 

on the high side for the world as a whole and particularly so for West 

Afrira hut it has hee11 used here for consistency. 
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Table 10 

Refining loss 

Estimated percentage 

~~~~~~~~~--~~~~~~~~~0~1~·1=--1~0.::....::..s~s-=d~u:..:...ring~-r~e_f_i_n __ i_n~g~*~~~~~~-

Cottonseed oil 

Groundnut oi 1 

Palm oil 

Source: TDRI data 

* Estimated as twice the level of ffa in the oil plus 1% for 

bleaching loss 

+ Heat bleaching is assumed so hleaching loss ignored. 
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Table 12 

Vegetable Oil - Surplus and Defici: Countries*: Asia 

Sur 1 us 

Sri Lanka 

Afghanis::.an 

Malaysia 

Philippines 

Indonesia 

Papua New Guinea 

Fiji 

'000 tonnes 

Deficit 

"Mainland" 

15 

4 

India 

Pakistan 

Korea 

Flangladesh 

Thai land 

Nepal 

South East 

2580 

1037 

383 

136 

6 

Middle East 

Iran 

Turkey 

Iraq 

Saudi Ara~ia 

Syria 

1345 

415 

158 

116 

58 

2 

333 

125 

95 

85 

17 

---- ------------------ ---------------

Notes: * ~et inports and exports of oilseeds and vegetable oils 

!'Xpressed in oil equiv;ilents. Totals r.Jay include some 

oilsPed inportecl/PxportPd for rtirect (non-crllshing) 

ut i] i s;it ion. 

Sollr<e: 
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Table 12 (contd.) 

VPgPtahle Oil - Surplus and Deficit Countries*: Africa 

'000 tonnes 

Surplus Deficit 

1 vory Coast 101 Egypt 302 

Sudan 81 Algeria 243 

Zaire 27 Morocco 167 

Camproon 12 '\i~Pria 107 

Malawi 10 Kenya 83 

Mali 11 Tunisia 23 

Senegal 4 Angola 39 

Zimbabwe 1 ~.alagasy 11 

Ghana 7 

Ethiopia 3 

:-lozambique 2 

Tanzania 1 

Notrs: * Net imports and exports of oilseeds and vegetable oils 

expressed in oil equivalents. Totals may include some 

oils~ed imported/exported for direct (non-crushing) 

ut i 1i sat ion. 

Source: Original data from the f,'1£) Trade Yearbook 1981 
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Tahle l~ (contd.) 

\'pgptable Oil - Surplus and Deficit Countries*: Latin America 

Brazil 

Argentina 

Paraguay 

Cua temala 

Surplus 

'000 tonnes 

Deficit 

South America 

1299 

911 

96 

\'enezuela 

Color.ihia 

Peru 

Chile 

Bolivia 

Ecuador 

Uruguay 

Central America 

7 Mexico 

Dominican 

Haiti 

Republic 

El Sa 1 vador 

Honduras 

237 

97 

54 

70 

14 

29 

1 

308 

54 

22 

6 

4 

Notes: * ~et imports and exports of oilseeds and vegetahle oils 

expressed in oil equivalents. Totals r::ay include some 

oilseed inpnrted/exported for direct (non-crushing) 

utiUs;i.tion. 

Scurce: Origin;i.l data from the FM Yearbook 1981. 
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Tahlf' 1) Revenues Assets and Em lovment of Leadin Oilseed Processin Firms ordered b rank of 1976 fooJ sales 

I l Food Total revenue 1976 Total assets 1976 Total employmt>nt Nt:' t j Ill' 

I iHome Processing 1976 

Rank i ParPnt company \country Revenue Amount Proportion Amount Proportion Number Jiroportion An~ount 

I ($US ($US foreign (SUS foreign fore1gn ($LIS 

: mill) mill) (%) mill) (%) (%) mHl) 
__. 

1 1 l!ni levc>r Ltd l~eths/UK 7, 900 14,800 71 5, 97 8 36 331,000 44 1, 27 7 

'i 'Esmark Inc \rsA 3,955 5,301 16 71 () 17 47 ,oun ... 83 

' 
9 :Ralston Purina Co US A 2' 366 3,394 24 766 14 59,000 20 12 f1 

l l il'nitP<l Brands Co USA 2, 130 2 ,277 26 499 69 48,000 ... lh 

t3 
i 2,071 5,790 12 1,486 %,700 10 112 
lmperial Group Ltd UK ... 

I I 

14 ! ArchPr-Dctniels - l 1SA 2,066 2, 119 27 415 ... 4,87'3 ... (J l • 4 

I 

i 
'.'1id land Co 

lh Associated British UK 2 ,051 3,012 . . . ... . . . ... ... ... 
' 

Foods 
,.,,., Rank Hovis UK 1,801 1,861 13 721 58,300 9 95 
~ ~ 

... 
i 
I ~!c Douga 11 
I 

lusA ~' 1 l'rnctor & Gamh lf' 1,801 7,349 25 2 '62 5 19 54,000 33 461 

i ,, ':\abisco lnc CSA 1,780 2 ,027 29 '·'~ 7 37 48,00() 45 77 
-·· 
:.' 'i lr.eneral Mills USA 1,735 2,909 16 725 22 6.1 '797 18 11 7 

I 

l.'. :\nderson Clayton llSA 1,425 1, 557 ... ... ... ... ... '.Hi 

17 1 Ca rg i 11 T nc l'SA 1,400 10,800 ... . . . ... ... ... ... 
jQ Canada Packers CAN 1,383 l,635 15 170 ... ... ... :!. 1 

41 Central Soya Inc USA 1,349 1, 840 11 236 15 9,349 14 38 

' ,, 
~Ii ts u i & Co Ltd :JPN 1,321 12,993 SSfl l () .. ~ ... ... ... ... 

i I 

Ot~t' } Y 7 (, 

Propurt i <>ll 

f orPi)'.r1 

sz_L_ 

51 

14 

14 

20 

I H 

l l 

I() 

8 

• -
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Tahle lJ (,ont<l) 

)(;1 n;.; f';1 r P n t com pi1 n y 

Home 
country 

h') 

hq 

7:. 

7 ') 

77 

Si-I 

tl q 

1114 

128 

Continental Grain l'SA 

Co 

'])et Ostasiatiskt> 'ONK 

f'.' ,.., . ., p:i '" n 1 

Ajinomoto 

Stilley A E 

'ta nu fact u ring 

JPN 

USA 

Foremost McKesson USA 

1nc 

Ca s t l e a nd C o o k e US A 

Hunge and Born ARG 

Gold Kist USA 

Comp.agni e FRA 

Financit>re 

Lf'si.eur SA 

l~h Reckitt & Colman UK 

JPN 151 Sl10wi1 Sangyo 

lhR 'Nishin Oil Mills 'JPN 

'.\otes 

not available 

Foo<l 
Processing 
Revenue 
( $11S 

mill) 

950 

90 3 

823 

819 

800 

706 

700 

617 

517 

435 

413 

361 

- .- -

Total revenue 1976 Totnl 

Amount 
( Sl'S 

mi 11) 

5,000 

I 3,360 1 

1, 113 

819 

2,695 

850 

2,000 

892 

620 

978 

426 

Proportion 
forel~n 

(%) 

J(i} I 

/\mount 
( $11S 

mi 11) 

Proportion 
forl'lgn 

en 

Total employment 
1976 

Nu111ht> r l'roport ion 
forPign 

(%) -------

::1•t illC'<ll'.:l' l'J/f, 

/\1110 \I 11 t 

( s1:s 
rn i l l 

l'roi'urr it111 

I (l r '•I ) '. 11 

(/) 

Source Transnational Corporations in Food and Beverage Processing. UN CPntre on Transnntion;i.l Corporations 19hl 

--· 
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Table 14 

Foreign firms' share of Brazilian industrv, selected sectors, 1970 and 1977 

Sector 

Auto parts 

Automobiles 

!)pver;iges 

C:henicals 

Coffee 

Di verse food products 

Domestic appliances 

Drugs 

Electrical products 

Fishing 

Grains 

Leather 

~·lea ts 

Office equipment 

Paper 

Perfumes 

Rubber 

Spinning and weaving 

Tohilcco 

Tractors 

\'PgPtilble oils 

Al 1 sectors 

(Percentage) 

Fixed assets 

1970 1977 

58 57 

100 100 

16 23 

54 57 

43 8 

47 36 

76 74 

83 82 

81 86 

24 

31? 

21 

24 

96 

33 

64 

67 

39 

91 

83 

5 

34 

22 

9 

39 

17 

91 

20 

51 

62 

37 

99 

83 

52 

33 

Sales 

l G7() 1977 

63 54 

100 100 

13 24 

55 57 

15 13 

46 52 

73 76 

30 84 

81 79 

24 

35 

21 

26 

93 

23 

57 

71 

39 

95 

80 

4 

37 

24 

15 

42 

23 

73 

24 

38 

81 

34 

99 

84 

59 

44 

Equity 

1970 1977 

63 50 

lCO 100 

13 17 

55 42 

15 12 

46 40 

73 74 

80 74 

81 84 

24 

35 

21 

26 

93 

23 

57 

71 

39 

95 

80 

4 

37 

16 

27 

23 

20 

76 

33 

50 

f,8 

29 

98 

61 

52 

31 

Source: Tr;insnRtinnal C:orpor;1tions in Worl<l Development 

I'~ Dqnrtf'.'ent of Eco;io:nic and Social Affairs. 1983 

1 30 

Employment 

1977 ---

46 

100 

17 

61 

19 

41 

64 

79 

83 

27 

16 

37 

27 

69 

24 

33 

70 

26 

96 

69 

45 

38 
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Tahlc> 15 

Oils and fats processing: sales and foreign operations of leading firms, 1976 

Estimated Estimated foreign Number of c nu i1 tr i cs w i t hJ_!1V est m ~_n_!_ !_ n i n du s t r y 

sales in product ion in Developed L1 tin Africa r:as t Asia 

industry ind us try Total market America West Asia l'Rcific 

(Millions of dollars) economies 

North America 

P.rcher Daniels Midland, USA 900 200 4 3 1 

C;i. rg i 11, USA 900 300 6 3 2 

Central Soya, USA 600 120 2 1 

Esmark, CSA 400 60 1 1 

Anderson r:layton, IJSA 350 180 2 - 2 

...... 
w ,..... 

A E Staley, USA 300 30 3 2 1 

Ralston Purina, USA 200 30 l - l 

l.old Kist, USA 200 - 1 

Continental Grain, USA 100 50 1 

Nahisco, USA 100 

l'ni ted Brand A, t:SA 100 50 3 - 3 

Foremost-McKesson, USA 75 

Castle and Cooke, USA 75 50 2 - 1 - l 



.....: 

"' 

-
T ;i :1 l P I ') ( c n n t d ) • 

Estimated Estimated foreign 

product ion in 

industry 

NumbPr of count ril's with 

Proctor and Gamhle, USA 

Ceiwra 1 Mil ls, l'SA 

Canada Packers, CAN 

FuropP 

l'nilever, HK/NLD 

Compa~nie Financiere Lesieur, 

Keckitt ilncl Coleman, PK 

Rank Hovis McD')Ugall, UK 

l mperi:1l Group, llK 

East Asiiltic Co., D~K 

AssociatPcl Brir:ish Foods, UK 

Japan 

~isshin Oil Mills 

Aj i nnrno to 

~Ii ts u i 

Sho""a Sangyo 

Other 

Bunge and Born, ARG 

sales in 

industry 

(Millions of dollars) 

75 

80(1 

100 

80 

350 

270 

200 

150 

300 

50 

500 

30 

so 

30 

3 () 

1 50 

250 

Totil 1 

3 

1 

3 

27 

2 

3 

1 

2 

2 

1 

1 

1 

1 

2 

Source: Transnational Corporations in Food and ReveraRe Processing, 

UN Centre on Transnational Corporations, 1981. 

Deve 1 o perl 

milrket 

economies 

l 

-
2 

13 

1 

l 

l 

Latin 

America 

1 

1 

4 

2 

1 

2 

-
illVl'Slinl'!lt i 11 i 11dust s:::._ __ _ 

Africa f·'.ast Asia 

\Jp st Asia Pacific 

6 4 

:z 

1 

l 
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Tahle lf> 

\'2getahle oil processing: sales and foreign operations of lP~di~ firm~_122_~ 

R£>Vf>11l1P.S from 

vegPtahle oil 

Number of firms Erocessing 

With foreip,n Non-

TotAl orerntions Tota 1 domestic 

Developing (Mil Hons of US 

Total countries dollars) 

All leading 28 24 19 6795 2310 

firms 

Eight top firms 8 8 7 4300 lf>40 

HomP country: 

~orth America 16 13 12 4 li25 1150 

Europe 7 7 4 1100 700 

Japan 4 31 2 970 210 

Aq~entina l 1 l 300 2 50 

Other firms 2 0 0 400 0 

Source: Transnational Corporations in Food and Beverage Processing, 

United Nations Centre on Transnational Corporations, 1981. 

Foreign affiliates in 

ve13!'..i<~b1 e_ c1-1_ l_ i_ nd tis try 

Dr>vl'loped 

Tota 1 J:larket Developing 

Affiliates economies ecuno1ni es ----- . ---- -

74 32 42 

45 21 22 

32 1 3 19 

37 18 19 

3 l 2 
'l () 2 L 

Cl () () ----- -- --
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:ijc;triblltion of transn:1tional cnrporation invPstmPnts in thP primarv Vl'j'Ptahll' oil _11rt1t_:yss_~!L~·- and edihlt· oil 

in,lllstriPs 1n h(lst dC'vC'lopin~'. countriPs 1 hy sizP _of domf'stic inarkPts, 1976 

SizP of markf't for food-processing products a/ 

': 11r.ln• r of T :\C 

,1ffiliatl's in c011ntrv 

\lni> firr:1 

Small 

markPts 

Ca vmn n ls. 

Tr t n 1 d n d n nd 

To ha go 

Uher la h/ 

Mala wt 

United Republ 1c 

of C'A~meroon h/ 

Solomon ls. h/ 

MP<iium-sizPd 

mar kP ts 

El Salvnclor 

Jnm;1 i en 

Uruguay h/ 

Ghana h/ 

SPnPga 1 '!.;__/ 

Zimba hwe 

Sri Ln nka 

Two firms Chile 

Costa Rica b/ 

Honduras b/ 

Nicaragua b/ 

Pn namn 

Kenya 

Zaire h/ 

Singapore 

I.a rg P 

r:1arket s 

1 ran 

~ i)'.C'rl ii 

TurkPy 

llonp, Konr. 

Colombia h/ 

Incl 1 n b/ 

Paki.stan h/ 

Tha 1 land Ii/ 

Total 1 ola l 

nutnbt> r of TN<: 

('0lil1lrtl'S iriv1·stml'nts 

l 7 l 7 

l 2 24 
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T:iblt> 17 (contd.) 

':u~hPr nf T'.';C 

:1ffiliatps in c0untry 

Thrl•e or more firms 

'.';umbt>r of cc11111tries 

~u~ht>r of TNC investments 

(27 parent firms) 

Size of market for food-processini; prorlucts a/ 

Small 

markets 

6 

6 

Merli um-s i z erl 

markets 

r.uatemala (4) _!:/ 

Peru ( 3) 

Malaysia (4) 52_/ 

18 

34 

Large 

markets 

Argentina (3) h/ 

Venezuela (3) b/ 

Mexico (6) 

Brazil (9) h/ 

Philippines (4) b/ 

13 

37 

Source: Transnational Corporations in Food and Ht>verage Processing 

U~ Ct>ntre for Transnational Corporations 1981 

T0tal Total 

number of TNC 

countriPs investmPnts 

H ](J 

17 

77 

a/ Size of market defined as follows: Small markets, total processed food sales in 1975 less than 

$200 million; medium markets hetween $200 million and $1,000 million; large markets more than 

$1,000 million. 

h/ Countrit>s in which one or more transnational corporations have identified investments in 

vegetahle oil processing (other than corn oil). 
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