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_Catholic Relief Services (CRS) Program

M. Rex Wingard.

ovenbez, 1383

This Assassment was made possible by a grant from food. for Zeace/AID.
During the periods September 3 thru October 5, 1982, visits were made to
- the Kenya, Rwanda, Upper Volta, and The Gambia programs. The report presents
the 'team findings, conclusions, and recommendations.. o
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:CRS/Africs Oilseed'Projectr

EXECUTIVE SUMMARY

The goal of hav1ng 1mpoverzshed rural subSLStence famllles grow oll-k
seeds and have the seeds processed lnto Oll and e hlgh oroteln resldue
sultable for use as a food 1ngred1ent fllls & nutrltlonal.need and prov;des
a potentlal source\of 1ncome. Thls 1s true ;or the four countrles v151ted
and presumably for other;if not all,countrzes in Sub-Saliara Africa. Concep-'
tually, the project appears to be sound. In general, unusual czrcumstances j

in each country (as well as .he closed nature of the system 1nvolv ng the
'modnle 's: operatmcn} tend to 1nsulate the oxlseed module sysuem from conven-i
tional economic’ feasibility’ considerations. Da a and tzme were 1nsuf£1c1ent
‘to proédd; the basis for a rigorous analysis.w Unzt operatzng costs seem to .
‘be presently lnornlnately hlgh compered to normal commerczal practlce and

must eventually be lmproved. | The technology 1s satlsfactory for: present

purposes but work should commence lmmedla ely on svstem 1mprovements as. well

as exploration of elternate. technologles.

In Rwanda and Kenys sunflower-productlon ls & prlori y of the respec-

tlve governments and the CRS program comnlements exzstlng ef’orts to promote;”

pedlble 011 self-sufflclency. Availeble data. 1nd1cates that lzpldiconsumfgzonri'

'is ‘low and weaning nractlces poor. Local sunflower productzon‘andkprocesszng?
‘could meet a real and urgent need

In Kenys the GOVernment program’ for the development or‘an ollseed
processzng 1ndustry probably llmluS the CRS proJect to sztes whzch are remote.
’from the commerclal grovzng and nressxng areaSo In Rﬁanda the 51tuatlon 15'
%such that the CRS‘system could be "the only'game 1n.town for*many years;
gand thc CRS proJect in Rwanda has potentlal for maklng a major contrvbutlon

~to-solv1ng‘that’countryfs,edlble-olls\problem;aS'well as providing dlrect~



benefits to the partlcloants.~
tn Upper Volta CRS nas promoted the use of sesame seed as a source of

0il and a hlgh protezn re51due.j Concentramzng solely on sesame as a source

o 0il nay be 1nedv1sabl lvvleld data 1nd1cate thet partlclpants in uhe ;‘-
program may not be able to grow enough sesame to Jus 1fy the program. Slnce
.sroundnuts and'kariteknuts are alsd:good: sources.of edible' oil and are read-ﬂ
ily avaiieble;;ﬁne,CBSgoiIseeﬁ.program“shoulc-cOnsgﬂer*promcting}the,proguc;f
tionland processing of . operor more’ of these crops depending on regional. -
'-grow1ng condrtlons._ Av311able date 1nd1cates that the program addresses‘“
‘crltlcal nutrltlonal needs.:?In thzs case, the\presence of exlstlng commer-
cial oilsée&”cottonsee& oY oce551ng oneratlons probably e]xmlnates the south-
western’ part: ofl the country as possibie CRS SltESa télnce transport facllltles
and " economlc cond;ulons as ‘well. as climatic conditions vary ‘from’ regzon to
reglon, type‘of"operatzon;(mobile vs'sta 1onary) as well as ollseed types i
should be consiaered'seperetely for, ‘eaciy regiom..

In The Gambia the abundance of grouadmits would suggest that lipid and: .
protein requirements could be readlly met. However groundnuts are a;cash
crop grown prlmarllj for sale rather than consumpt:.on.ka The governmentqset-li
aside of peanut oil for home consumptlon 1s terIEl compared to need. Weunlng
practices are poor and malnutrltlon is widespread, partlcularly durlng tne ]
rainy season. Local sunflower'productlon could serve tvo purposeS' (a) 1t
would assure an adequate supély of edlble oxl end & lowacost hlgh proteln

‘food and (b) increase 11come by‘permlttlng more of the peanut crop toEbe solu.

f’Two general areas must be watched and any drastlc change analyzed for posszble

; effect on the proJect._ These are the groundnut export situation. and ube errecu
of the lmpendlng Sengalese confederatlon/coonerat1on on the vegetable ozl ;
situation., TLow groundnut przces could change the feasibility of the CRS proJect

dramatically.
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The 1mportance of extenslve data collectlon ln thc 1eer future should}k
be stressed., Apnendlx III descrlbes the data to be collected and how tne Kt
data can be used for proJect control and decision maklng, future plannlng
of oneratlons and orzanlzatlon, process economzcs.lmprovemenus, and evalu-
ation. ﬁetalls.are also avallable 1n the country reports.' Recommendatlons’
have been made regardlng cooperatlon with outslde organlzatlons 1n obtalnlng‘
dataL . Suggestions Have been .mede for:" (a) programs regarding alternate’

01lseeds (Upper..Yolta and- The Gambia)y;.(b) study of operating parametersi

(Kenya); Ye). study of cike, quelity end nutritional value (all: countrles);
.and (d) processing dehulled oilseed/grain mixtures (Kenya).

:It;ﬁas%concludéd‘that° although*otfserious.concern;'the aflatoxin'n
problem did’ nod necessarily preclude utlllzataon of the cake for human food
provided proper. precautions were taken.: Elsks should be welgned agalnst
potential benefits.. Enfcrcement of screening-end testing procedures and .
adequate drying and.storage precautions:should permit use of the ‘cake as
food.

Suggestlons have been made for relnforclng project sunervzslon and
asslstance, in terms of addltlonal personnel, exposure to alternate technolo-
gies, tralnlng of personnel and establlshment of cooperatlve arrangements
with other 1nst1tutlons. Appendlx IV contains suggestlons for minor modl—“
flcatlons to the exzstlng system.whlch could 1mprove 1ts efflclency. Investl-

gatlon of p0531b111t1es for'alternate technologles avallable 1s also recommen-

f,;,- o ,m -"V\J A« 1 .v;,v_-,. ‘,

ded. A change 1n the proposed 01lseed procedure has been recommended to pro-

T

vide drying and storage facllltles at the centers tc facllltate aflatoxln con-

trol as well as o*erations oo nu;t'. The effect'cn os* c’ zmbroved proces—~
k .

-\7"

sing efflclency, increase throughput and an increase in the number ofidays of
operatlon are dlscussed 1n Appendlx V. How the 011 could be marketed and when

marketing of th° 01l becomes dn51rable 1s addressed 1n Annendlx VI.



?CRS)Africa‘Oilseed Project

BACKGROUND.

CRS/Afrzca 1s encouraglng ollseed productlon (sunflower and sesame) as

part of its Food and Nutrxtlon.Program._ Ollseeds gre. processed 1nto 011

and expeller cake uszng smallLscale omlseed orocesszng unlts.‘ Project goals are

to prov1do.anf1nﬂlgenous calorze and protein source for feedlng vulnerable

,...

groups and.to?generate 1ncome through'the sale of ozl (or by substltutlng E
the o0il for oil no:mally nurchased) Unlts have been 1ntroduced 1n Kbnya,
Rwanda, Upper .Volta ‘and The Gambia.

CRS }é@ﬁégée&;fgﬁd ﬁIDZW”profideﬂ technical assistance related to nu-
.trioioﬁaifhéeﬂgfeﬁu{pﬁeht;ﬁéoSt analysis and-futurs project -development.

»1nce eadh country represents.a.dlrferent set of needs/problems the
team of Hornstexn/WLngard v151ted each of the rour cogotrles. Glen Knapp,
CRS Regional Agr1culturaL_Adv1sor accomoanled thls'ueEn;.'He served aS«men-j
tor, 1nterpreter (in French-speaklng coustrles) and agronomlstl He was, ann.
invalueble source of ;nformatlon.concern;ng;the'proJeot‘svh;sporx;end;§e7ﬁ;f
velopmen€§3

Inltlal dlSCUSSlODS w1th CRS personnel 1n Nalrobl and perusal of exlstlng
| reports and documents concernlng thp o;lseed project 1nd1cated that our 1n1t1al
l;workscope (appendlx I)was approprlate and conflrmed that the major issues were
;ooncerned with:
| 1. EfflClency and cost effectlveness of the operatlon..v‘
2. Problems relatlng to the exneller cake -5

a. High fiber content:
b-“Aflatoxin contaminapion.

3. The nutritional aspects or tne progrem. -

4., Future research needs.

b=
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I became obvious thet ths project ves fn the esrly ‘stages of resl
development. ‘ﬁaﬁévér;.afsaiidibAéé»haé:beeﬁ‘esiabllshéd;fp};péegéﬁajéxgau-
sion throughethefexploratory1vorkfdone?to;dateﬁletpalso became evident, with -
11creased exoosure to the fferenu count ry 51tuat1ons that normal commerclal
ollseed and vesetable conslderatlons have llttle effect on the current value

of the project._ The en 1re ooeratzon can be cons;dered as a closed system

- ‘4 .' " . -...\- . -

tha operates 1n.1ts own relatlvely 1solated unlverse.' The system elements

belng.z productlon and transport of the ollfeeds by the MCH part1c1nants,,m

: processzng locally by the CRS modules, end transport, storege and consumntlon

.of'the crude- (without. refining) joroducts by theiparticipants and théir.neighbors;
‘Because -of the:above, it 'is felt. that the leck of "solld" ooera 1néfcostf’

and yleld data of sufflclent quallty for rlgorous.economac analjses 1s not.’ ab,*

serious matter at thls tame. Instead, ve have concentrated on set 1ng down the

a “ ]

types of data that should be collected. We have also trled to 1nd1cate factors

i .

controlllng costs, ylelds, etc-, factors that could.ma erlally 1mnrove the po-.

‘,.

tential v1ab111ty of the orogram in a.more competitlve env1ronment.. We an-

t1c1pate that more detalled evaluatlons can be made 1f good records are kept

and.the suggested research is. c_rrled out durlng uhe comlng yea.. Changlng f

vorld conditions in the overall vegetable 011 sltuatlon may have some effect

on.the project envlronments as well.g»As new data become avallable,ka serlous

suudy of how best to 1mplement future programsﬂln,other countrles should be\'
';nrtlated.

| Thls report con51sts of our observatlons thelr 1mpllcatlons and our
recommepdatlons. Each country is treated as alseparate entlty.' The ;1nal g
'sectlon oresents’an overall assessment or the proJect and recommendaulons.
Appendix II: llsts the 1nd1v1duals (and thelr afllllatlons) with whom we met
and dlscussed the CPS proJect.' The country reports are ba51cally the dra’t

reports we left at each CRS m1351on at the end of our country visit.
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”f;WAKenya Country Report
CRS/Afrlca Oilseed Project
Nutrltxonal Aspects .

=Infdrméti6njdbtainéd in large part:from Report of Child Nutritien"

Survey 1978/79 -, Central Buresau of Statzstlcs, Mlnlstry or Economzc Plannzng

ot

" and Development..

(l) Survey looked at children.6-60 months of age..

terms of height/ege and welght/age..

(A chzld. ho'~s small 1n terms of hezght/age has been malnourlshed 1n

the past an& 1s termed "stunted".“ A chlld who Ls low 1n wezght/helght is

f ..._ .J ..- .,' .. A -

currently malnourlshed and the cond;tlon lS termed "vasted” )

:\-,~- IO

.;, . -_-

(a) "Stunted" chlldren (low ht/age) vere greatest 1n rural part of the ,;

coast and Nyanza Provznce and loweSt -n urban areas of large. towns -

I
Yoo

(v) "Wasted" chzldren (low'ut/ht) b.:.ghesv 1n rural and urban parts of coast

i

'and lowest in rural parts of Central and Wéstern Provinces.

(e)40verall hT 2% rural and 33. 3% of urban chlldren were below the Sthv

’ 7tpercent11= ot referﬂnce populatlon. (That 1s about SOn of ruralgchll— -

‘dren were smaller>than 95% of cnlldren of szmllar ase];-s- 1n well-to-:;

do Kenyan homes)

:(d)_In addition L. 3% rural and ‘6. 11 of urban chzldren were falrly severely

B ":.::‘r.

wasted - (not only small<but close to emac1ated) and.o 71vrural~and‘

0 8% urban were very severely was e“

'(pr”bably marasmlc)
:e)fWotherst;k al areas breas*fed.thelr chlldren for én arerage of‘lh
months and urban mother breastfed.chlldren for-about lO months.v The gp.

number of chxldren breaatfed less than S?months was 2 o% Ln rural areas,

'i

,and up to l) 0% ln u”ban areas._\ﬁeanxngxfoods are glven to ﬂhlldren

6



generally by 6 months of ag However, more than 1/2 the chlldren )
1n zural areas and nearlj 3/h of urban chlldren were glven a wean;ng
porrldge 1n whlch malze flour was the maJor lngredzent (no adeoua*e .

: proteLn source 1ncluded) Chlldren fed oorrldge 1n Jhlch cassava or

bananas were one of the maln Lngredlents tended to be more under-iﬁl

nourished than the chlldren 1n the same‘areas fed wzth oorrldge made

| from other 1ngred1ents., In rural areas chlldren glven porrldse 1n
N

‘whlch cassawa‘was a maln 1ngred1ent had the hlghest nrevalence of \

was»xng and comblned wast ng and stuntlng.
(£) A vzslt to the Food and Nutrltlon center 1n Irlamoral in Embu Dlstrlctf

,conflrmed at least 1n thls 1nstance, that weanlng began at about L 6 }

months of age chlldren were fed untll 12-lS‘months~ofiage‘ and that‘ B

the number of stunted chllurenrwas;hzgh.ﬁk?dlble oil was 1n short

supnly and bo (a palm oxl based fat) was purchased when funds were :
available.

Imolications

The available data apnears’to indicate that both calorie and protein ‘are

generally low in the rural Kenyan dlet and that both the oil and.the r651due

~ak= could play an meor'ant role in mprov1ng nutrltlonal status.f;If .heii
CRS ollseed orogrnn a alns 1ts u, znate goal* nartlclpants wouldnnroducei;
about 200 kg of sunflower seed, theyueld of 01l would be about 70 kg and
the yzeld of nress cake aoout 90 &g. (hulls represent the remalnder) Nutrl-:
ents supplled per caolta per daj assumlng a famlly of seven ‘are:

1(55'}011 - Total calories per annum 630,000 (TO 000 x 9 cal/g) or

fﬁ 'h 29D rox;:a:e’j 250 calorias/ on/3zay.

'(bi;;Caae - Total calorles per annum 360 000 (90 000 x b cal/g) or

l%:faporonlmately lho calorles/person/day.

- total protein ger unn;n, assumlng hS% orotein in cake, 40.5 F;. or

cr

* The inicial goals appear =0 D :elatxvel des abou
How long it may %an=2 o rsmch'tne 2C0 «z. Lev:L cann

S

1/3 the ulsimate %221
ye praalivtad, ;

U

(T



approximately Lo gm of proteln per person, ner day._nSunffl;i

flower~prote1n has a hlgh blologlcal avazlahlllty and could,f

he‘equlvelent to about l3 gms of fully utlllzedtpuoteln/
oerson/day., If the 011 and cake are fully utlllzed -an 1n—;
crease of 390 calories -end 13 gms of proteln per ceolte
could have con51dehehle 1mpact on 1mprov1ng, nutrltlonel
‘atatis’  Nutritionally the project is well justified.
Problem Aress:,
(a) Tﬁo of the problems 1n1t1&lly clted (1) low'elflciency-in~expellingi¥
ozl and (11) the hlgh flber content of the cake are nnter-related.
For.hlgh oxl expulsxon, the flher hull content of the sunrlower seed

£ed.1'to:the expeller must be hlgh about 10-15% However, the resxdue

veoog ¢

fafter ozl“expulslon has-too hzgh a flber content to be used 1n chzldf
eedlng'i;unvthe othe .hand,klf the flber content is low enough so*57
.hat the reszdue cen he used 1n chlld feedlng, the oxl expelled ls
much too low to meka the process feasxole.

rhe suggestlon was made that the sunflower'seed ‘be dehulled to the
greatest extent poss;ble (thus mlnlmzzzng fzbe" co*tent) and thatfi
corn kernels be mlxed with the sunflower seed and the mlxture putkt
through the expeller. The corn would serve the smne purpose as the A

"hulls creatlng enough frzctlon.(heat) to 1nsure good 011 expulszon

_and.would leeve ailake;wlth.low flber content.f The corn/sunrlower

cake would be‘e ”CSM" type product. Inltl&l experzments with a mix-

‘ture of dehulled sunflower seed end corn substantlally increased the
yleld of Oll and provzded a ;ell £ined cake of imgrovad color.
'Substltutlng mlllet for corn gave a sxmllar result.

‘~Recommendatzon Further work should.be done to determlne the optmmum

mixtures and conditions. Thla approach appears: to be qulte nromlsxng end

-8-






mo;t samples were uncontaminated other samples’had more than thekallowable L
20 ppb.  As a result‘promotion of the press eake has‘heen virtually halted.
How to handle this issue requlres maklng a value Judgement. A firSt reaetion‘
is to be ultra conservative and not use. the cake for chlld feed:ng. ﬁhetherjp
this action is Justlfled 1s not clear.} In Kenya there apoears to be a need ‘

for the calorles and proteln in the cake. Aflatoxln contamlnatlon 1s not

' .
o

' llmlted to eunflower.v If 1mproperly drzed and stored = corn, peanuts, ete.

'.-'- .
L3N o . g ¢
-... Sl K 1

can all be contamanated and eaten.. Perheps a more useful anproach WOuld be L;.,n .

~~~~~~

"-to educate the people grow1ng sunflower to improve dryzng and storage con—»ﬁf’l

dltlons and screen uhe sunflower to 1nsure that aflatox1n 1s absent.t_

.

,'Subsequent dlscusslons wlth Ms. Nwanda, aflatoxln expert at the GOK Publzck 'f

. Health Serv1ﬂe and wmth Mr. Oglla, head ozlseeds develonment 1n the Crop

E
..- '-...'

'Productlon Sectlon, Mlnlstry of Agrlculture revealed that they shared thls i

..,.s .- . .

\

.vlewp01nt.. Ms. Nwanda and Mr. Oglla belleve that proper drylng and storage ;; 1
'should reduce or elzmlnate aflatoxan contamlnatlon. They also agreed that if
these condltlons are met (proper drylng and storage) 1t should be posslble to
use the re51dual cake as a food supplement for chlldren.t The ratlonale agaln.-
being that aflatox1n in‘equal or greater .amounts is probably belng 1ng=sted
with other foods. Aflatoxln is a unlversal rather than a sunflower speclflc
problem and the expeller cake would do llttle to exacerbate the problem. The
nutrltlonal beneflts would outwelgh the risk. o ‘ o v

Recommendatlon Concern about aflatoxln -s Justlfled and effo”ts to i

minimize fungus growth should be mede but we helleve the health danger‘ls not
great enough to discard the re51due if.precautions are taken. Proper drylng
and storage procedures should be taught to mothers oartlclnatlng 1n the oll-
seed project. ”fiffdli;ﬁffTﬁtdlﬁf‘”" Lt

(a) It may be worth evaluatlng the p0851bllity of hav1ng uhe partlclpants
in the ollseed project brlng the sunflouer seeds 1mmed1ately after harvest to

the Food and Nutrltlon Centers that house the oilseed modules.
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Dr¥ing, storage and’ processxng could all be- carrzed out at tnese Lenters.
The Applied Technology Unlt at Karen has developed solar dryers that could
serve to dry sunflower’seed. Mr., Mbogor1 (CRS) Wlll exolore the fe351b111uy
of using these dryers.

A "rotatlng isystem could be 1ns alled. CRS could make en 1n1t1al 1n¥
vestment in sunflower seed and process t e seed 1nto ozl ‘and . cake.a When a |

. XA

‘ part*clpant brlngs her sunflower seeds to the Center she would recelve 01l
and cake equ1valent to the welght of seed n;nus an amount for proc=551né. '
This seed could in turn.be processed -;- and so ad 1nfln1tum. Another ad-
vantag= of thzs apuroach lS tnat the expeller could run contlnuously (and nore
efficzently)'wmth 2 supply. of seed on hand.

(b) To further 1nsure thau sunflower seeds are not contamlnated uv ‘Af
Fluorescence can' prov:l.de &- rap:.d. screenlng method for detectlng aflatox:l.n.‘_
Samples that do not fluoresce are not contamlnated Semples that fluoresce may'

or maey not be contamlnated and reauire further checking.

Mlscellaneous Observatlons

(a) At the Iriamorai Food and‘Nutrition'center, 50Q° of the 700 mothers ia
the program were groving,sunflowers;ﬂan‘indication;of*their perceived
need for oil. - |

(b) One of the 01lseed modules is mounted on 8 truck and serves several
centers. We watched the oneratlon in an 1solated area. About 25
women had brought.sunflower to the 51te for proce551ng., The dehulllng
process had been too efflclent, and as a result the yleld of Oll was
low. Despite the low yzeld the women appeared to be glad to obtaln
the oil.. One woman carrled 4o kg o’ seed a dzstance of lS kllometers
to obtaln the Oll' Another had been there the Jear belore and sold
one-half the 011 recovered.v Thls year she planned to keep all of the
L01l - she valued the oil more than the money. Obviously, thls 13 not

a conclu51re argument for the need for oil

" -11-


http:a'suplr.of

" but it does aprear to be & very precious commodity in poor rural

(e)

(a). ]

(e)

(£)-

‘areas.

The cake can be collected and sold for anlmal feed.; East Afrlca

lIndustrles, a large producer of su:f’ove“ o1 in Kenja sells thn :

cake for approxlmately $120/ton. The prlce depends unon the flber
and proteln content of the cake. The return could be apnronrlately

dzstrlbuted to the partlclpants 1n the project., Slx oents/lb. for

kS% proteln cake would appear to be de51reable only if a dec131on

!15 made not to use the cake for human food.

nAI 15 concerned about aflatox1n contamznatlon of the cake"lf

they seln to anzmal feed produc.rs. rnhez.r aporoach is prﬂventzve.

-On large farms where they have contracted for sunflower seed HAI

plans to harvest dry and stOrs the Seeds themselves. On sma.l S

farms they wlll 1nstruct the farmers to harvest the seeds and re-

quest them %o brxng the seeds to EAI for 1mmedlate sale

We met dlth USAID staff and then w1th Ms. Alllsen Herrlck, m1551on

d1PGCt°r-. USAID was unaware of the proJect but‘ex'“'“

'lnterest 1n the nroJect. Ms. Herrlck expressed“an 1nter°st 1n vlsltzng

“a Center where the expeller vas in oneratlon and'Dr. Lewls an Agecono-
fmzst accomnanled us to the Mlnlstry of Agrzculture. It could be use-

ful for CRS to explore p0551b111t1es for USAID cooperatzon.

Je met with Wr. Adero, head CROP Productlon Sectlon, Mlnlstry of

Agr:.cultu.re and Mr. ng.la, head oilseeds develonment in that sect:.on.

They were unawvare of the proJect. At the end of our d*scussxons,la

they expres:ed thelr bellef that the nutrltlonaf'benefzts of the CaS

OLlseed projnct was nartzcularlf relevant tolthe needs of the rural

poor and that 1t complemented Kenyan 'efforts:to 1lnsure =dlole oxl K

‘] P-



(s)’

‘kept informed .of progress and.

A relat1vely s1mple nrooedure for destroylng aflatoxln has oeen§

developed. It conszsts of: wettlng tne contamznated macer1a¢

Ce J ..’ .:.' e N

w1th1n ammon1a weter and storlng the materlal 1n sealed plastzc

. .

‘bags for, two.to three weeks.. There 13 no loss Ln palatab111ty etc.
Detazls of the procedure hes been left wlth CRS. It may be useful
fto collect contamlnated mauerlel (Ldentlfzed by screenzng) and

_treat:large batches by this procedure.
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“CRS/Africa’Oilseed ProJject:

1Tecﬁnicaliand’ComnercialfAspéctsﬂ

‘A. General Enviromment -

It apnears that the proJect flts well wlth neﬂds for Oll and addltlonal
food and may prov1de 1ncremental 1ncome generatlon 1n the rural areas whlch
are remote *om the favorable agrlcul ural areas.f The GOK Agrlculture Mlnls-

try nersonnel reacted favorably to the nroject;and offered field extendlon‘

help since they Pelt 1t uould complement thelr’ wn efforts‘andk:eneflt "the

peoole" dlrectly., The maJor nrocessor (Vast'Afrlcan In ustrles

proJect complemented thelr own;effortsleg"k“flower nroductloniandxexpreSSed
a wllllngness to he p w1th laboratory work.

There are alternate Oll sources and new programs 1n exlstence whlch may
offer some restraints and_llmltatlons to the locatlons and clrcumstances under

which the CRS system can operate succeasfully;, These 1nclude

(1) Corn germ oil that mlght supnly a‘ least h 0009tonnes Oll ner year

,‘lf fully exp101ted. Af least one prlvate plant‘ls nresently in ;

;joperatzon uSLng, olvent extrac L n“an : ‘er.,are planned.

(2);Cottonse°d.oll lS currently belng produced and could supoly as much

AR ‘.»,

'flas 6 000 tonnes per year based on current cottonseed productlon.lfg'i

2 AT A= e=apmamad TA Ama . FRSrN > o9 N3 e
(J)’Zuh.‘. ~na..: \.ars-:-..ec.. 2 .L.U,uuu Sonn23 3 sear JuLgfu. oo 3..:1:-:-5:' 21iY fopds

” dfl98h (whlcn would presumably be in addition to the 5, 000 tonnes uhat
w%fcould currently be nroduced from available sunflower) and other

‘,fplants are in exlstence as well.
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All this wlll not add up to the currenu lmports of some 70 000 tonnes
(estlmated) so that an overall short supply EXlStS as well as a problem with'

dlstrlbutlon of that supply. -

B. Technologx

Although present data do not permlt a rlgorous analyszs, 1t appears that

the CRS 01lseed system can be useful in Kenya. However, 1t 1s felt that system

., -

. '\
and oneratlng rerln'ments are more urgent s1nce econom1cal alternatlves exlst

in the country and wall apparently spread. Investlgatlon of posszble alternate
lemall scale‘technologv as varranted nov 1n order.to cope vzth future changes in
.the 51tuatlon.
It isqpecommended'that the“CRS}prOJect:director’s proposed program of
_obta;nlng more detazled data on the pressiag operatlon be followed and even ex~
oanded. ‘These data would prov:de a. flrmer ba31s for determ;nlng current cost |
parameters and the value of process reflnements.‘They'also nrovlde 1nformatlon for

control "flne-tunlng“ improvement of results 1n terms of ylelds; costs, canaclty,

and product quallty. These data wall also provlde a flrm basls for maklng a

valzd comparlson wath other systems 1n terms of relatlve efll “ency.
We suggest that the followang 1nformatlon vould be very useful,to CRS
in thelr current operatlons as. well as in future evaluatlons of changesﬁln the

system and/or program~

_l. Seed analyszs - (a) o:l content and»moasture be determlned on a num-

he beglnnlng of the harvest

ber of samples from each crop and from each area at

season. ; Spot checks should be made perlodlcallyfthereafter. Any unexplalned
change 1n oneratlng results mlght also trlgger a seed analysxs.k Hull content
should also be determlned oy runn.ng a conventlonal fider en;lJS's
parlson hulls can be separated bj hand ‘and the percentage determlned by welghlng

ThlS vall glve an’ 1nd1catlon of minimum flber posszble as well as check the 7




- analfytica‘.lfmethba:

2. Cake 3n31YS15 - o*l and mo:.sturn conteut should be determlned

(a) perlodlcally to checm v1sual evaluation o; oneratlng efflclency, (b) ln i

the event o: any radlcal change ;n,cake character, ooeratlng condltlons, or

seed aooearance, (c) .hen ooeratlng changes are made, and (d) when feed com-

posltlon is changed (if corn,e g. 1s added to completely debulled Aeed)

3. Materlal balance ~ quantltles of seed fed, ozl produced cake‘mro-de

duced, and hu_ls produced should be measured as accurately as posslble over

periods of consistent operatlon svﬂh as, Thls w*ll permll_c
ing of analyses and 1nd1cate pcsszble sources of losses whlch m.ghtfbe cor-j

rected. Collectlon of the hulls mlght faczlltate the1r use as fuel, sozl

stablllzer, anlmal lltter, etc.: Exoerlencefwlll 1nd1ﬂate the frequnncy of‘f
analysis that is really requlred after the 1n1t1al tr1al periods. :
The 1mportance of adequate onerator tralnlng should be stressed The
training should lead to an- understand-ng of the ba51c orlnclples of the sys; N
tem and parameters affectlng'lus efflclency as well es the purn mechanlcs of
the operatlon.f
c. Mar&gtagg |
Because of exlstlng and conuemolated comnetltlcn ln*the more acc=551ole5
areas the greater part of the 011 will probaoly be producedband consum=d in ]:1
the remote areas of Kenya sxnce ozl prlces are controlled and unlform over -
the country,maklng it unnrofltable to dlstrlbute 01l to remote areas.. The

_areas of operatlon should be selected with great care, keeplng 1n mlnd that

-the larger 01l extractlon plants 1n the country are underutlllzed at7or sent

-(generally more cost eff1c1ent) and tend to move 011 out further ’rom thelrk

| oroauclnb cenuers °s transportatlon me:ofes and
There lS a pOSSlbllltY that excess cake can be sold (or used) for animal

‘efeed.
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D. Suggestions - Refer to Rwanda Preliminary Observations.-

In a:ciditiqui: :

1. Consider making provision to heat the oil when settling or filtra-
tion is slow and difficult.

2. See section on testing in'part B.

3. Comsidér relocating Mbitini ‘unit'

E. Addendum - Refer to Rwanda.Preliminary Observations.



;Iiﬁtméiéhda'éeu try Renort

*.CRS/Africa Qilseed Proiect

.~ ‘Nutritional Aspects

Nutritional Dats
1. Availsbie data obtained fromCRS ‘and USATD, indicétes that mitritional.

status of children’0-6 years of ags.is poor. .In terms of weight/age 35% are .
below 80, of the.medlan.for vell nourlshed chlldren and can be cons1dered mal-,r
nourzshed.i Of these, %%.ﬁeve kmeehlokor, 6% are marasmlc and 3 h have both
'kwashikaf;agd;mareemgs.»“The figu:ejbf'quoStflS%;sb;bgd;y~mel;ogrlshed is
alarmiﬁéj

. 2' The maJor nutr1t1onal problem appears to- be: & lack of ealorles.‘ The:?
average Rwandan ‘onsimes, dbout’ 1750 calorles/day (about 8 20% shortfall)
partlcular llpld consumptlon lS low.» Avallable data 1nd1cate uh&t about 6%
of calories 1S'der1veq.from ;lpldr. A de91rable diet. would contaln about 25% ox
of calories in fhe form.of iipidie

3. Proteln 1ntake appear on average to be adeqnaxe._ Legumesiare a

major food staple.’ Beans form & surprlslngly large partfofgthe.diet the
average daily intake is more than 190 gms/day.
4, Mineral end vitemin deficienciee~ere'hotfee&e&&efedfe7probiehiffﬁff:

5. Weanlng practices are poor. Breast feeding contlnues untll the next‘

Chlld and may contlnue for more than two years?f Solld foods'are not 1ntroduced

in any systemat1c fashlon. To appease hunger bananas or some cereal porrldgef
may benglven. Thls is 1nadequate both in calorles and proteln. Poor weanlng‘
practlces may ell account for the aign incidence of An35&l°&°~ and marasmus.

6,“QThe Food and Nutrition Centers serve as a dispensory and as a

maternity‘ward'as well as a source of‘suppiemenfari
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food and nutrltion educatxon.;

The nutrltlonlst” et the two cen ers v131ted - Rwesoro (LRS)ﬁand

Mukeroye (government operated) prov1ded the followlng anecdotal :nfor;ﬁ?
matlon,

fl#; Women would undoubtedly purchase more edlble ozl 1f they could

’ afford to do 0.

Lt; Onoe the concept of growlng sunflower seed (sunflower 1s
“promoted.‘in Rwanda)-and. obtaining sunflower oil ls explexned
and demonstret.d, ‘there” 15 llttle problem in promotlng the
proJect;

’fey Oll consumed in Rwanda is generally unrefxned and usual y
consists of p&hn oil or soybean o;l Both of these ere
strongly~f1avored., Unreflned sunflover Oll presents ‘no’

. acceptablllty'problem

d. - It is meortant to teach proper agronomic practices to insure ::
good sunflower yields.

7_ef' As thh other crops produced some of the o1l Vlll be sold

) some used at home.

:‘f} The expeller cake could be used as. an. 1ngred1ent 1n foods 1f -

| the women were instructed in ltS use., When asked whether it

I

uould be possible to promote the use of the cake as a suople-

| ment to foods and/or as an lngredient of a weanlng food, jﬁf

but e g.‘after the safety and nutr ive value 1f57
- the cake was establzshed, rather than lnltlally we were
advxsed that it would de oest uO empnaslze tn= velue of. o'

- ‘ cekevfrom the outset,
Implications

Based on the atove we can conclude:



l The 01lseed proJeot 13 edmlrably sulted for Rwanda. The ozl 1s

undoubtedl} needed and as 1nd1ca d 1n the Kenya reportncould prov1de an

impressive nutrltlonel beneflt.i If some of the oil zs sold 1t could gener-

ate appreciable 1ncome Sane 01lvsells for about $9/gellon.\ (The CRS oro-
gram goal of °OO kg of sunflowervls at varxance wlth the Ruanda proJect
paper that estlmates a fsmlly productlon of TS kg of sunflower seed/annum;:.
‘The value of. the project ‘is obvously reduced 1f ollseed productlon 18 low)

2, The”expeller'oake”ﬁreseuts's elo&dy‘picture;n As lndlcated‘xnﬁthef

Kenya report tbe sunflower protein 18 of good quelity and oould serve’as‘s

valuable 1ngred1ent lf safety vas essured.. However the-need for addltlonal

orotezn may not be as greet 1n Rwands es in other Sub-Sah&ran Afrzcan

N . : . "‘. '.( 3 ':

countrles because of the hlgh bean consumptlon, snd beans.cen be an adequate
.compone t'Of,e'wéening.foodliinree'poseibilitiggigiist,for.hendlingfthe.
resxdual expeller ceke:

i. In v1ew of the ‘overall availability of legumes the’ cake can

| be sold as anlmal feed and the returh appropri ately dlstrzbu

"ted to participating }dgllles;
.‘ld.'vlf safety is assured but fiber oontent'is tookhigh-for'inoori

| ' poration into a weaning food the re.sidue.l cake could serve
ss a general food additife in soups; etc.

3iii.y If safety ls assured and fiber content low the ceke can serve;¢

'~w;oa§ an 1ngred1ent in weanlng foods end/or a general orupose
food supolemeut. The optzon also _xxsts in 11. 1nd 111. for ?;

selllng a portlon or the cake.

Recommendations:

1. There is a possibllty that sflatoxln may be a problem. Thls should

be checked. samoles could be sent for analysxs to CPS/Halrobz/Reglonal
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Office.

2. The shelf lzfe of the expeller cake may be poortlaltnough not

probable, thzsi hould be determzned An FAO employew, Dr.‘Bossyut,v“,

pedzatrlclan at Klsalz hosoztal, aooeared to be lnterested 1n worklng  1th¥
CRS to check the mlcroblologlcel safety or the cake.r Thls should be aone.;
The cake should have a shelf llfe of'at least six weeks (thls flgure lS z
based on the CRS,assqutlon;that o119eede,wogl@ te hrought to'tne_erpeL;erﬂ
at monthly intervals:). o
3. The nutrltzonzsts at the Food and Nutr;tlon Centers are fully

awvare thathfeanzng practlces nnst oe inproved., A nutrltion educat:on
campazgn has been lnltlatEd to develop the weanlng food concept. The ex-

peller cake could be presented as one po§51ble method, not as. the sole
method, for addzng needed proteln to the chlld's ‘diet (beans cou.d serve“'
as an equally- useful proteln source

4, To insure that the flber content or the expeller cake 15 low and :

the efficiency of 011 etnuJSLon 13 hlgh, optzmum oroce551ng condltlons and/

suitable sunflower var1et1es should be ldentzrled;' ps would be useful to ;

develop a cooperatlve arrangement with two exlstlng researcn facllltles 1n5
Rwanda.“

a;ﬁ_There 13 a DllOt oroJect at Nyanza (German Technioal Assxs~

| :; ance) that 1s producznshsoyoean oil on a small scale’ej!'{
;would be useful to temporarlly’locate a CeCoCo expeller at
kNyanza and. hawe the German technlcians determ;ne the best
operating condztlons for low fzber and h1gh o1l y1eld, |

b. It would also be useful to work w1th an exlstzns sunflower
research station to determlne the preferred varzety of
sunflower for Rwanda.zn terms of ease of decortzcatlon, 011

content and yleld.;' ”
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5. Uncertalntles coneernlng the *'fety of the expeller cake and 1ts

fiber content would sugg) t tha.t prudence‘ be exerc:.sed. m promot:.ng the use
of the ca.ke a.s a.n :Lng*edzeet m a. wea.m.ng food \;ntil sa.fety and low f:.'ber
content arela.ssured.f Th:.s dela.y contra.dlcts the opm:.on tha.t the mnorte.ncs
of the ca.ke should be stressed a.t the :.n:.t:.at:.on of the pro,ject. : However;/
in view of the la.rge bean consumption, protem should not 'be a.s '5reat a.

problem in‘ Rwe.nde. a.s: 19;.‘ ..qtt.lezj‘Afnca.n countries. and ;ar.d_ele.y,- 1'nf P:,@Q‘?}FS-

the cake would not be harmful."



_II.". Rwanda Country Report

CRh Airica Oilseed Project

Technical/Commercial Aspects

A. General Environment -

The situation appears to be favorable for successful project implementation:

(1) The need for oil is great and current idigenous productionis.

negligible;

iS)i%There'isJan apparent degreeuof interest on the,part of CRS
d?ioersonnel, GOR, and the general development community,
(4*;‘There are facxlities for maintenance and tes ng of poss;ble
tefinementssr
,W(Sia oil prioestategnignienouoh to-pgoyideﬁgtowe:finoentigesQ
B. TechnOiogzxf
| ﬂne{systemjp:oposedgappearsgapppop;iateffotfiooal;conditionsgfartl

should have some cost advantage over existing alternates. GOR projections

_indicate that adequate raw material for an economically sxzed conventional‘
system will not be available for some 10 to 20 years. In the interim, the
CRS system should contribute greatly to inorease‘the‘snoply of‘oil.-
The sas% would he amertized long before’nvy nore/oost effective 155 nete.
can develop, if one ever does.

Some refinements in the system may be needed to improve operating’

costs and accomodate local raw material variations and product. preferences.
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fon example, a p“oblem 1n dehul11ng the aveilable sunf’ower seed develooedf

durlng uhe lnltlal test of the moblle unlt‘ ‘Whether thls lS e’ sefdous
problem depends on tne future re1190111ty of the supnly of sultable seed.,}
If the conve"510n to e sultable varlety lS not complet the unlts uay he‘-
forced to nrocess a cuentlty of the seed wnlch may be dlfflcu_t to dehull, ‘
If‘so; cracklng the seed before dehulllng should improve results. It is
suggested that e test_us;hg the Cerman project cracker mlght be made on thisu
type of seed. I | |

Although the technology anplled is not complet, the 1mp11catlons of

contlnuous oneratlon a*e usually not easlly g*asned by peonle 1n develonlng
countrles and adequate tralnlng of one*atlng nersonnel 1s a must. Slnce

the system is alreadj in oper tlon in. Kenya, it ,would be hlghlf beneflclal

if the moblle unis dxi ver-ove*ato* could be tralned 1n Kenya.,.Tt mlgh‘ be “
helpful if one of the expatriate CRS/Pwenda oersonnel could also cbse*ve the‘
Kenyan operation. This could provide e ya;dst}ck.go heasugettheed:;ver/ope;af
tors subsequent pertormehce.

c. Marketing -

An unusual 51tuatlon exlsts regerdlng 011 consumntlon 1n that crude vege-’

table 01ls are apnarenuly used dlrectly%I‘Sane thls apnlles to 1mnorted nalm
011 as wel1 as soybtean oil, crude sunflower 011 should flnd reacy accentavce ki
51nce it is far superior (or less obJectlonable) in taste o the other two._f‘
;;Thls permlts dlrect consumptlon at hom“ﬁhy the proJect partlclpants of a SLg-kt
enlflcant nortlon of the Oll and slmpllfles the dlstrlbutzon and retallzng task;
~,Varly in the proJect kcon51deratlon should be glven to selllng the lexcess”

oil so that 1t can prov1de ontlmum,lncome generetlon (hence maxlmum 1ncent1 e

~ %o grow the oilseeds) to project participants. ';ndca e@oe”‘euy a3 indizated
..nat best results are obtelned where the e;:ort ls.c0nsolvdat=d so it can oe

;.haudled by professzonals but remains under par.1c1pant control as in a market-
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ing.cooperative with the project producers as members..” A determination.
should be made of the marhet comp051tlon and nature (wno buys how much

where a1 @ they, etc ) ay soon as practlcal 1n order to be ready for the f1rs1

aooreclable ozfdproductlon.}'~ Cake'marketlng w1ll denend on the need and

X

clrcumstances (thls w1ll 1n turn affect ‘the technology soollcetlon) Tor<
example, the lmportance of the dehulllng step w1ll vary 1n 1mportance from
minor to major 1f the cake 1s to be used for: (l) cattle leed, (2). human

fooé, (3) poultry feed, and (h) weanlng food component.

D. Suggestions -
The followlng suggestlo"s are. offered for conszderatlon

1. Cooklng/drylng prior to expelllng - Heetln the raw materlal at”ele—ff

vated molsture content (cooklng) and drylng w*l1 condltlon the feed endJ
graater throughput for a set amount of power 1nput ead (b) 1ncreased301lfett*actlon
Precooking w1ll elso facllltate clarlflcatlon of the expelled 01l whether bv settlwng

or filtration. Thls w111.become 1mnortant as reflnement of product cost end
increased caoaczty are deszred.- In the case of soybeans, it 1s necessary for '
1mprov1ng the nutrltlonal value of the cake

27 Cracklng the seed - thls wzll facllltate cooklng and feedlng the ex—;
fpeller unlformly It could help denu_llng of the thlck-hulled seed as we’l. i

13.; Dehul’zng dlfflcultles with hlgh moisture. seed may be - decreased by
~drying and storlng to’prov1de time for the seed %o shrlnh away from the1hull?
(primarily soybean, possihly also sunflower).

L. Conslder cull peanuts (broken, small, etc ) as an alternate raw ma-v
terial-to 1ncrease_ut1llza lon of press, capaclty (reduclng unlt costs) Soy-
ﬁbeens nlso;
':dlﬁt. Check out feaszozllty of suostltutlng electrwcal drlwe for: exoeller :}
yjand dehuller 1n statlonary un*ts where avallable It aonears that power costs‘

‘*would be enoreclablf less than dlesel-based costs in Rwanda.



, 6 Settllngs from Oll must be reorocessed by gradual addition to ex-
peller feed or utlllzed as a product to prevent major ozl losses. Conszder

addltlon of ‘s s1mple fllter to th° system to m1n1m1ze these 1f necessary. _j

7.l There are a,numbb ox p0351ble sjstem varlatﬂons that m*ght be re-

quired by changeskln raw materlel' roduct or operatlng condlulons ‘ To bef

prepared for these 1tiwould be‘useful,to have the CRS Agrlcultural Ad ‘sor’

visit the Unzver51ty of Idaho or North Dakota State where an experlmental

’

eveluatlon of the CeCoCo expeller as we’l as. auxlllary equlpment are currently,

under way. (The University of IllanlS has a slmlla. program under way‘onﬁr

‘“vThese 1deas could be f

to visit uhe Anderson Internatlonal company 1n Ohlo to dlscuss a posszble col-f
" laboration on a machine or machvnes deslgned speclflcally for tnls apollcatlon.‘

He might also check out the p0551b111ty of batch unlts in nlace of contlnuous s

_ exoellers. Investigation of the Brady and “VF extruders for posszble fu-j
ture blended food production. could also be tlmelv.,c
,Addenda -
1. Cost comparisons should be develoned for guidance in future system
and progran ref;nementsry'These would compaere existing system costs with pos-J‘

sible alternates, imported oil costs, and alternate oil sources. Informatlon |

is not yet available to permlt this type of analysls.

2. Addltlonal system modlflcatlons to improve costs, ease of operatlon,

abllltv to hand_e alternate rav materlels or meet new product specl*lcatlons

“fsnould be developed

‘3 Addltl°nal 5“35°5t1°n5 On POSSlDle modlflcatlons on the fer

',hulllrg of sunflower seed such as the use of 1ntermed1ate screenlng to a551st

~'in hull seperatlon,should be studleda
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III. UPPER VOLTA COUNTRY REPORT

CRS/Africa Oilseed Project

Nutritional Asvpects

Nutritional Data

Informatlon'on Nutrltxonel Status was obtalned 1n large part from tao
reports: (a) the Upper Volta Food for Peece/Tltle II Evaluatlon (draft re-
port) a.nd; (h) CRS da.ta...

(l) For*y to flrty percent of chlldren are andd 80p of ‘median weight/
age for wéll fed chmldren 1.e.ieainourzshed.
| (2) Lzmlted data are evazlable on "stuntlng ;ﬁé ﬁﬁéé%iigﬁ;f Theeresultsf
are as foLloyg:

.

Ages ' Wasted Stunted.

,,,,,

13ss than 1 year- 35% 185"
1- 2 Yyears ‘;3i' 3% .;f
3 - 6 years ‘o bog -

1/ The fmgure on stunting (3,) is m*sleadlng since chlldren who were
"both wasted and”stunted were only listed as wested. The very badly
malnourished nust be very high in this age group. For exampl-, it
we add a category "wasted and stunted", the.breakdovn might be 30%[“

wasted, 3% stunted and L6% "stunted and wested",. the latter group

belng very badly’malnourlshed.

(3) CRS deta"lndl es that 37, of new entrles zntc the Food and Nutrltlon

orogram were less’than 80%: of standard medlan wt/age in 1970, and 47% in 1980.
Thls anpears to lndlcate naufthe nutr1c1ona¢ statu: of children eatering tha

program may actuelly be decllﬁlng.r There is ‘some seasonal varlatlon and *e-;f

gional varxatzon Ln the degr°e of malnuurltlon but in the nmore ponulated aruas
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‘40 -"50% of children aopear to ‘be: malnourlshed.r

(4) Per caplta calorle consumptlon lS estxmated .o be about lBOO cal/day -

about 75 - SOn of requlremiht;‘

(a) Dally cereal consulptlon (ml’let,'sorghum, malze, rlce) 1s about

Zh30 gms and supolles about lSOO (ou‘ Oa a'total'o_ 1800) alorles.

;Thls amount of cereal also prov1des about ho gms of oroteln and:
,'f12 5ms of llpld.
(b) Other sources of llpld lnclude the followlng
B (1) Legumes are consumed et an averebe of 40 g/ceplta/day and
“ prov1de about 5 gms of llpld.<

(11) Meat consumptlon averages hO gm/oerson/day and orovzdes

(c) Total llpld in averageﬂdlet appe_rs to be about 27 gms /day and

supolles about 2&5 calorles. About-l3 74 of calorles a.::‘= there-‘

fore supplied bv llDld f—— roughly half of the suggested llpld
intake.

(S) PrOgFOSlS for future 1nd1cates that tner‘= w1ll be/contlnulng rood_

deflclts. Data extrapolated to 1990 lndlcates llttle change 1n consumptlon
oatterns.
(6) Weanlng practlces are poor.» Chlldren are breast fed untll at least

le months of age.n At 6 months of age speczal cnlldrens' foods are lntroduced. '

'Chlldren are generally fed "boullle" (a thln mlllet porrldge) or. "to v

(1Y

\:zllet porrzdge) f OLm%ala oroduct a de b} fermentaulon off.he ._:

‘bean May serve as a source of oroteln Lf/when fed to chlldren. ,(Ho data on

kactual consumotlon of soumbala Jas avallable)
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Sesame Production/Processing

(a) We visited the Bwassa center, uhere a’ Chlnese made expeller had
been 1nstalled"and operated. Th° expeller has not‘been operateu recently'l‘
end etlstlng data is conf’xctlnb.k In a sense the proJect on sesame proces
sing 13 restartzng._ﬁ

(b) Sesame 1s bexng grown as. part of‘the program.j'At Bwassa a communal

iy,

plot of about h hectareo is cultlvated by 200 women who partzclpate 1n uhe ;f

Food and Nutritlon Program.z If ve'. assume a sesame yleld of 600 kg/hect

-(normal yzélds are-aboux 1/2 thlS value) but the hzgher y:elds are apparently

!

obtalnable) then each voman would recelve about l2 kg of sesame seed/year or

.*. .°-._x.

.

1 kg/monuh., Ir the oxl yleld 1s 50ﬂ each woman would recelve about 1/2 llter
of 01l/month and about 300 - bOO gms of the reszdual hzgh.proteln cake.
(¢') The atove might not proyzde-sufflc;ent;motlvatzon_tO'malntaln~

interest. However, the near term goal 1s to 2 oduce 60 sg of sesame seed per

participent per year. Dependlng on yleld thms would requlre cultlvatlon offiﬁ'

Gl to O. 2 hectares. Whether thms places an undue labor burden on women al-gi
ready overworked should be consldered.

(d). ror a household of 10 members (the usual household 51ze), 60 kg of
sesane seed would yleld about 3 kg of 01l/nerson/year or 75 calor*es/person/
day -- an 1ncrease from 13-17% in calories supplled by llold.» By comparlson the
CRS 011 ratlon of l kg/month suoplles about 300 calorles/day.’ If dlstrlbuted

mong lO oeoole thls would represent an 1ncrease from 13-15% ln calorles derzved from liy

(e) If the expeller cen Pr°°333 30 ks/hr of sesame seed then 60 kg,ix%

year s oroductlon for each partlclpant 1n the program, can be processed 1n“
two hours. ’If the exoeller operaues 3 nours/aay :or 300 days;;ee ‘:éefgéggae}
productlon of 1200 famllles can be processed 1n the course of a /ear Tflhflehf
doubtful that l200 :amllles are erv1c=d by one. center. LLnless o*n ozl;eeds

are processed the expeller could oe ooo*ly utxllz=d.u
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Dotnnt:.al Por Other Ollseeds'

On our v151ts to Bwassa, d&nesa and Depelago 1t becam= evident ‘that’

peanuts and karlte nuts could be utlllzed as a source of 011

(a) Peanuts are rown 1n small olots =nd are consumed within the famlly

SR

(peanuts are not a commercxal croo) K;Lf peanut productlon could be lncreased

peanuts could be processed to y*eld oxl and a resldue that could serve as:an
1ngred1ent ln a.weanlng food._

(b) Karlte nuts are collected from trees that grow w11d,»,r.:q

,,,,

laborlously hand processed to yzeld karlte butter . The reszdue is: toxlc

. ,.",: ..‘ .,. - . -

and is used as fuel, not food.- Karlte butter is the mador fat used 1n foodfﬂ

preparatlon. 7A commerczal export market also exlsts for the product.;HUSLngd

"~ the expeller to process karlte nuts would undoubtedly lncrease Oll Jleld,“pro-;
vide a labor savlng method for processing the nuts, and serve to anrease 011 :

avallab111ty and 1nccme.

_mollcatlons.

nourlshed"

(1) Data on stunting and vasting indicates that children 1 to 2
years of ‘age. (the weanzng perlod) form the most malnourlshed
group.,

‘( ) The weaning diet appears to be Low, in prOtexn.,

(b) It lS not clear that the CRS progr_m should promote sesamr seed as

the sole source 'of oil. Psanuts.and'sari:e ﬁuts ars also,likely ?—iiiisfééw

Recommendation'

(a) For the near term sesame, peanuts and xarxte nuts should be cons*dernd

‘(\ 2t

as ootentlal edlble 011 sourcas,'whlchever seems most aooroorla for a 51ven
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situation should: be promoted. ~There is no-redson why more than one oilseed -
could not be utilized in‘a given region.-

(v) Before full scale demonstraxlon runs ‘are’ made, satlsractory proces-

m

ing coni;::on "sh...u_fl be es.eblzsh or na.ch o"the;tireegoiieeece}
This entarls knowledge of Oll yxeld, 11 content of seed frber content

of residue, ozl content of reszdue etc.. Prlor to 1eav1ng Upper Volta we
learned that an ed;ble 011 research 1nst1upte 1s located 1n.0egedougou. ;

Presumablj laboratory facllxtles exlst for carrylng out the requlred“analySLsﬁ

CRS should cons der the pOSSlbllltY of establlshlng a: coopere 1ve arr_ngementf
with thls lnSultutlon to.ob;aro.bhe necessary data.

(¢) Apperently OIl ITom mon-decorvicated sesame seed is preferred to ail.
from decorticated seeds. 'The fiber content ogithe'gon-qecorbrcated residue
could lnhlblt proteln utllzzatlon.« The effectlveness of the rasidue as a
proteln source shouic be checked 1n an;mal studles.

(a)- Decortlcated sesame seed and-dehulled peanuts may be difficult to

process, addltlon af mlllet may prove useful '

(e) Since aflatoxin may be a problem oartzclpents 1n the oxlseed program

.

should be instructed in proper drylng and suorage’:f 1lseeds“



UIII UPPE R VOLTA COUNTRY REPORT

CRS/AFRICA OILSEED PROJECT

Technical/Commercial Aspects

A. General Environment

Although adequate "hard,datavgyas”notfavailable;becauSe}of,a{threefyearoﬁ%

gap in lmplementatlon of the research program, condltlonsyaooe"* one ravora-*

tle for the CRS ollseeds system tofhaveia oosltlve 1mpact “the’ olls and fatsry

situation, at least 1n some a eas; gOll suoolles and aonarent prlces are such

that oper atlng costs, canaclty utlllzatlon marketlng systems, etc., are rela-‘
tively unimportant (except for the SOUuh?“St reg’on) for the lmmed’ate future
Anything that results ’n lncreased suoolles in the rural areas wlll be of con-

siderable benefit even wh-le the research prcgram 1s underway. The ‘key element

at the moment apnears to be the promotlonal aspect and determrnlng whlch 011- ‘

seed or: comblnatzon of Oll sources to oromote n

V:y glven area.. Obv10usly,}

”fgood data collectlon dLrlng the research proéram ds essentlal.
R echnologt
’In general the comnents for Rwende and &enya apoly here' f”he imoortacce .
";of data collecclon is partlcularly aop_lcaole to Upoer Volta because of tne

:_range of posslble raw materlals.

Tests should be made of process1ng Karlte throush the CRS system sznce_

'izthls 1s an lmportant source of fat and the methods now used probablyrﬁ

’hﬁionly a oortlon of the avallable fat. Improvement‘ 1n recovery'should b vf

zh,;51gn1f1cant 51nce any Oll remaxnlng 1n the cake ( 51due) lS lost for hLaau
;-t‘consumptlon (The re51due is toxi c) : It could well berthau somehsrzeureductlon prror
 to proce551ng mlgnt facxlltate feedlng to the expel.er at a unlform rate.y An 1n-

. vestlgatlon of yield, etc., by the present methods should accompany neseotests

to provzde a base for comparlson as well as to help nromote the concept.
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C. Merketing

Information should be sathered on quant*tles of ozl sold marketlng

channels, etc. to prov1de a baSlS for d=c151ons on both 1nter1mdand lonaer-y

term arrangements to be promoted Thls'ls‘nartlcularly truebln the
Karlte whlch 1s wldely used and dlffers greatly from conventlonal o;lseed
sources. The oeanut (groundnut) o1l 51uuatlon should also be studled care-s
‘ fully slnce it anpeers to be 2 mejor,. but generally underut1llzed source ofﬁ
0il at. least-'in the centrsl areasy _Information on diredt -consumption asy
peanut$ vould also bé usefuli.

D. Suggestions. -

Most:of:these.listed‘in the Rwanda and Kenya observations;willzteﬁsppli-f~
ceble in Upner Volta Ln some arees and at some poznt 1n tume

It 15 also suggested thet addltlonal 1nformatlon on the exlstlng suoply,'
cost, compet1t1ve Oll sources be assembled to provxde a better picture of
the f1t of the CRS act1v1ty WIth the overell country 51tuatlon.

In view of the uncerteln supply sxtuatlon ds well as seed ootlons,u
strong consideration should be glven to meklng the next one or uwo unlts mo-f
bile. Thls will not only provzde a useful promotlonal tool but better lexl--
bility for test nrOgrams on dlfferent o*l sources, 1n partlcular, Karlte. s

Informatlon whlch would be useful for even prelumlnary studles 1ncludes;

l.karlces for groundnuts,‘sesame, kar1te nuts, and the oil from these.

2.; Overall data such as: ozl meorts, cottonseed production and amount

| processed (prlces of oll and residue as well as seed); caoaclty,

‘type, output products, etc. of the 5overnment nrocesszng plant (CETEC),
'v_ny otner orocessors 1n country, transoort costs ner km for oil, cake,

seed etc., groundnut productlon, exoorts, etc., and how varlous oils

| t,s'are currently dzstrlbuted and marketed (any government controls”)



i 'tV‘l-.mE “GAMBTIA COUNTRY REPORT.

. CRS/Africa Oilseed Project
“Nutritional Aspects.

The Gambia

Nutritional Data ' =~
‘Srudies onecerning dietary intake and nutritional status; are to'an extent

contradictary The following information.is derived from (a) FoodVStrategy

Report PartvI.’ Review of Food and Nutrition in the First Nationaliievelopment
Plan (1975-81) (b) Epidemiology of Protein/Energy Malnutrition%in children
in a West ifrican Village Commun*ty, (e)- CRS data.

(1) Nutritional Status of Children

A study in Keneba aa, improverished area indicated the rollowing.>
(a) at three months of age mean wt/age is normal. (b) by ten months
of age children are malnourished. Meanwhile, wt/age has dropped to
_BOzfmedian wt/age of vell fed children and falls to 7sz wt/age by the
btime the child is two years old.‘ (c) nutritional status remains at
'75% wt/age from the second to third year.r (Although the child is eatinr

the family food the local diet does not support catch—up growth)

(d) during the rainy season 75% of children between 13-18 months o“%@

1under 60% of wt/age (marasmic) (By contrast with a separate study at

'Mansakanko, a richer area,‘the numberfof children less than 602 wt/age

,h'is about 7 SZ during the wet season)L; (e) the rainy season, the period

af. maximum malnutricion, i3 alao‘u", period of”: mLD TOT *d tv/mortalitv.



(2)

(3)

(4)

Data from CRS Food and Nutrition Centers indicates that 30 AOZ , x
children participating in their programs Eall below the 807 of the
median wt/age level.

Weaning Practicee

(a) Supplementary foods ‘are added to the infants diet at 5-9 months of: .

age., The initial weaning foods are cereal based "Thin" porridges which

supply, about 35 calories/lOO gms of porridge. By contrast..breast

milk supplies about 70 calories/lOO gms of milk The difference in fat

content, 0 2 gm/lOO gm of porridge, versus 3 5 gms/lOO;gm'of breastfmilkji
accounts for the extra calories. (b) At six months of‘age, the mean k
energy deficit is 150 calories/child/day. By one year the deficit

doubles. “(e) By one year of age children are. receiving more energy

dense ioods (thicker porridges) but not enough to permit catch-up

growth. |

Consumption Data

(a) Surveys in SankWia andfﬁureng in 1979 indicated“chac-yeérlféuﬁ&

per capita intake was about 2100 calories/day. Seasonal variations

‘were observed' In both villages rice was the major energy source

supplying about 60/ of total calories the year round Cereals.providet
70% of all calories.. Groundnuts (paste and oil supplied about 147 of
calories, animal products about 42 and oil about 57';[ . e

Cereals contributed about SOZ of protein intake, groundnutes about

,'ZOZ and animal products about 222.;

;{ A rough approrimation of the amount of lipid and protein as well as ﬁf'

calories.:



fifCereals contribute about lOO calories
'-s‘Animal products about 25 calorier
- Groundnutes about 200 calories

= 611 abour 100 calortes.

This 1ipids account%for about;425 calories or about Zozfof thitcalorﬂafw ntake:

In this study,s he average dietarymintake is reasonably satisfactory in terms

of calories Lprotein and lipid.t Significantly,;th co umption of groundnut

about 45 gms/person/day is a majorxcontributor.of lipid and protein as wellc

as. calories.

; (b) In contrast to these data, other studies have measured the
dietary intake of pregnant and lactating women and found calorie intake tok‘
be low as- ’700 calories or about 65% requirement, (f) Existing taboos
forbid pregnant women for one reason or another and in one ‘place ‘or another:

;from eating e. -3 roast meat, eggs, fresh milk, groundnuts, etc., Taboos,also

restrict the. use. of nutritious foods for feeding{infants”and children.
Overcoming these taboos will require intensive/extensivefnutrition,educationjg
compaigns.

(5) Sunflower Production/Processing

(a)- There is little indication that intercropping of sunflower and

peanut is practiced. The lack of intercropping resul“s from a cultural bias.;

~ Men are responsible for the cash crop peanuts.g The women are responsible for

?ﬂgrowing the food crops., Sunflower is a food crop, .hat 15; a woman s crop, and the

}jman wants nothing to interfere withﬁcash crop production. As a result,p "'“
;hsunflower either replaces cereals or is grown on unused land and is not
'fintercropped with peanuts, the preferred practice. (b) Although sunflower
was virtually unknown in Gambia prior to the CRS program, we saw a.number

of fields at least an dcre in size. Most of theselfields were communally

grown by women attending the Food and Nutrition Centers and participating

in che oilseed program.
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(c) One ‘anéétfo'daif.ndte‘.‘r;.f‘At' the Caso Kunda Food and Nutrition’Center, a.

Gambian woman who served as a spokesperson for a group of women etpressed

their appreciation Eo .he program.5 A maJor benefit-the women did not s

buy oilu Sunflower oil displaced purcnased oil The spokesoer on elso st

that she used the residue ‘h_e in a wide variety of dishes and her family-
found the products wholly acceptable. Apparently, some of the cake was
set aside for use as a food supplement for’ children. (d) Mr. D.S. Nije‘,ﬂ

of the Gambian Peanut Marketing Board told us. that 2000 tons of peanut oil

was reserved for home consumption.. The rest of the oil and cake wer‘¥ ._é
exported The oil is sold at $0 85 US/liter.v For a population of 600 000
the per capita per day availability is about A 5 gms Since most of the
oil is marketed i the BenJul area its impact in rural areas is vlrtually“
zero.

Palm oil and peanut oil are purchased in Senegal.lTQata;onhthefe%tentpofi7
these purchases was not available:

(6) Aflatoxin Contanination

This is curreatly a major problem. Peanutfoiliand‘the'solvent7~=

extracted residues are the cash crOps.L However, the aflatoxin content of -
the residue is so hiéh this jear that it is being withheld from the narket‘
Presumably the sunflowers seeds would also be contaminated. Again, if the
residue is to be used as an ingredient in weaning foods or for general

human consumption proper dry_ng and storage conditions must be established

and maintained.



(H Implications
(a) It is not clear that lipid or protein consumption is inadequate

in the average Gambian dietﬁ Tt does appear that children during the weanin

period are at high ris& because ofmpoor weaning practices.?s(5) The concept

of providing oil and a high protein residual cake derived from sunflower
valid, primarily because of poor weaning practlces and poverty. (3) Althoup

the data is limited, the overall picture for infants appears to be bleak.‘;?

Nutrient intake on a average, is inadequate to meet needs after the thirdli:

month of life. In rural areas the wet season is particularly bad.f Adults,f
as well as children lose weight. Breast-milk production declines and o

{nfection rates are high Children do not completely replenish this weightf
loss during the nert dry season and become more vulnerable to disease.%blfff

during periods of relative scarcity additional calories and protein in the

form of sunflower oil and the residual cake can be made available‘7tﬁé]f;f f

nutrition/health benefit should be appreciable. (4) If the sunflower Oil is
consumed in the home,money sel aside for oil purchases could be used for
other purposes, uhus, augmenuing ‘amlly 1ncome andf_dible 011 consumption

(8) Recommendations

(a) The safety and nutrition value of the residual expeller cake
should be established (b) Optimum expeller operating conditions should
' be determined. (¢) To avoid or minimize aflatoxin contamination proper
drying and storage conditions snould be taught. (d) The possibility of
working with IL. T A. (Food Technology Institute) im Dakar to analyze for

aflatoxian and tompuait-c— ef sil‘eed‘ 2ad expeller cake sh ld be etolornd.
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?:IV T..f C-A:IBlA COUNTRY ‘REPORT

: CRS/Afrlca Oilseed Project

~ Technicel/Commercial Aspects

Preliminary Observations

A. General Envaronment

Asaln, the 51tuatlon lS somewhat dlfferent than 1n the countr*es pre-u wff

viously v1sxted Crude 5roundnut ozl (as well as some peanuts) is Gambla s

mejor forelgn exchange earner.. In en average year, the groundnut croo could suoolyﬁf}?

“vhe lapld requ rements for the entlre pooulatlon and two tlmes the re-fgf,%:a-, o

qulrement in a good year. dowever only*2"000 tonnes of reflned oxl (fromai

solvent extraction unlt) 1s retalned whlch 1s sold at control_ed ur’ces‘by

the Gambia Produce Marketlnb Boa_d. iSmall amount of- crLde palm 011 from n n-{:

cultivated trees is also nroduced._ 0il 1mported from Senegal 15 sold at;i__.qi
roughly two times the. prlce of the sroundnut Oll. It was noted that soybean

oil (reflned) in green olastlc Jars labeled "glft of the peonle of Saudl

Arabia" was for sale 1n the market (thzs was also seen in Upper Volta)

' These factors olus the enthusxastlc nar 1c1pat10n of the women 1n tne 4
Lsunflower progran (we saw several sunflower fzelds), 1nd1cates that the supoly
is far exceeded by the demand at least at prlces the rural populatlon could |
;afford Aoparently, sunflower complements rather than comoetes wlth the

flgroundnut crop at least untll farmers decide it too can be & cash croo.d:_f

lecth the,GCG‘a:d UGATD showed considsrabla intevast in and =unoort :orflai

ffhe??rojectln'The;expeller ceke seems to be welllreceived7as7aifoodﬁsupnlement;;



in the MCajéégtgg;;sé;‘?;aaiisjiagdftaﬁtias-a source of cheap vegetable

protein..

There 1s a need in this casem‘however,vto be alert to wor1d groundnut

merket condltlons becau;e _ny'ma*or change 1n exnort notentlals could affect

the proJect feaszblllty by changlng ozl avallablllty and prlce.

B. Technology .

'1nstallatlons we v151ted were well planned and 1n excellent condltlon.: Wbrkf»h?

had been done on recoverlng-addltlonal ozl by heatlng the settllngs 1nd1ca-v3

1) ."

tlng thought had been.glven to improved efrlclency.. Trlals were made of mak-
'1ng soap from set‘llngs. It 1s recommended that tne remalnlng set llngs be

conszdered as food (sznce they are hlgh in proteln) Actually, the most com—.

mon practlce is to recycle the settllngs to the expeller feed (gradually)

The suggestlons on: technology and data collectlon .enorts7llsted 1"the\Rwanda,

'Kenya and Upner Volta are generally appllﬂable to The'Gambla._ In addltlon, 1t7f

115 suggested that the effectlveness of the exnel_erabe compared to exlstlng
1nformal palm kernel nrocesszng methods. The 1ncreased yleld (1f any) could

'attract additional proce551ng and through thls reduclng unlt costs.

_ The proce551ng is. not complex but the lmpllcatlons of a contlnuous onerﬂ-;

~tlon is not always understood in. developlngbcountrles.; The operatorq should::f

_be well tralned and understand the prlnclples whlch affect the operatlon_f

“"Crf Mar ketlng

Indlcatlons are tha* oonn the 011 ana c=< woulc ce ueed.’o"=lly for scome

Z;tlme to come. Demand for 011 w1ll exceed sunnly country-wlde unless there is
a. drastlc change 1n the exnort market., If the proJect is very successful 1n

.’

‘ attractlng cartlclpanus, chere mav be som= 01l produced in e=xcess of the loc=1

40~



existing needs§:

D. Suggestlons

As llsted above-

Jols Addendum

Complete da*a on one*atlons ahould be collected fov usn ln evaluatlngif

tne performence and oneratlon asaln;t onher sysuems, otber Oll sou_ces

changed altua+1ons. At the present situation of supply and u*lce on ratihgf

costs and efflcleucj are not a major issue but could qulck.v oecome\ O)lf

the situationJchanges;




A.

‘goal of produclng and processlng ozlseeds at’ the local level under

CRS/Af 1ca Ollseed Project

'CONCLUSIONS

‘ILThe project concept appears to‘be sound.

:'The technology in use is apuroprlate and adequate for the 1mmed1ate

:exlstlng condltlons and env1ronments.

1iCond1ulons vary wldely from country to country and'each country

‘-program should be treated as a seoarate uroject.;

l

'*AThere 15 1nsuff1c1ent data to- concuct a- rlgorous cost analysls or a‘

" "’. \-.-

meanlngful analys1s of economlc and technlcel fea51b111ty. In all

’pcases (although for varled reasons) thls does not appear to presen‘

Mrf]an 1mmed1ate prob’em NevertheJess, the requlred data 1s essentlal

}for';

:~for'long-term planning and for the improvement of operations.
fPress cake quality problems exlst in varymng degrees 1n each country
"and whlle 1mportant do ‘not. rule out the use of the cake as food

'ljsupplement and/or weanmng food 1pgred1ent, prov1ded prouer precautlons

'ftto ensure safety are taken.pdf
vflncrude" 011 qualzty generally presents no acceptablllty problems.

'nghe nutrltlonal need for the Oll is auparent 1n all countrles. The

need for the expeller cake as & weanlng food 1ngred1ent 1s most ev1-

'dent ln Kenva and Upner Volta. f‘

M’Reclulent 11uerest and part;c;oatlon, as well as lnterest and supnort

he p:oJect by CRS local governments USAID's, and other develop-

"ment agenc1es are wldespread.;

Lo
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"barea and becomes competltlve with the CRS system.

’"For the near future, normal merket conslderatlons wlll have llttle

".l B
.

1mnact on the programs. --1ce, anpearance, sunnlj rellabllltv

quallty, etc. w1ll become more important only when products are (a)

‘oroduced in excess of tnose consumad locally and must therefore ve -

sold o- (b) country-w1d= commercial production penetrates the. local

le{fUnderstandably, llttle conslderatlon hes’been glven to the long-range

’ ’;plannlng and future expenslon of the proJect

l.,yIn some - ereas (remote from the producing and proces51né cenuers);!)“
the sunflower nrogram could meet a reel and urgent nutrltlonal end
llpld/proteln need. | | | |

2. Interesu in the proJect 1s ev1dent on the nart of CRS/Kenye, USAlD

| and GOK. lhe GOK and the exlstlng maJor commerc1el sunllower pro-iy
mouor/p'ocessor V1ew the CRS program as comnl.mentlng rether than i
competlngfw ith nat1onal progrmm ‘ “ i -

3. The aflatoxln problem lS serlous but does-not rule out the use of ;‘
the came, nrov1ded stens are +aken to pronerly harvest, dry =nd store
the ollseed crop.’ o . | e

L, Ceke use for weanlng foodlls compllcated by the need for relstlvely

bhlgh flber content for eleCIEHt expelllng (hlgh flber content results

’  l$ln poor dlgestablllty) A pos51b111tyﬁexlsts for reduclng unde51reble

N
L

G

‘flber by substltutlng malze (or mlllet, etc ) for the requlred hulls_

as*a sourcefof frlctlon,;

I R St Tol ::.ﬂ'-'ﬁ-"-.:"*' Al s Aammarasal ATl saal
e'ce nEL ASVILCZIEL L L. L Ll arIlil 2Ll.TeeC

try neces51tates that ooeratlng costs must be reduced' nre551ng E

‘Z-Q_eff1c1ency nust be 1mnroved market condltlons must be watched closely,

'rellable data of all tynes must be obtalned and analv’ed and local

fase;r


http:sold,.or

1.

l

'f'Volta, USAID, and Government of Upper Volta 1s eV1dent.

1;needed and the envzronment extremely favorable 51nce no other sig-ljf

"feaszblllty, operatlng costs, and marketlng conszderatlon“

"-production promoted in areas remoté from commercial production/
processing.

Rwandajgtj

7h= projec. 1s ' f su1+ed forith:s countrv - the ol1 1s bad_v QQ

n1f1cant 1nd1genous 0il source’exist:

*gOll prlces and supply gre such that normal eqonomlc ‘and ‘technicel ==

.' P
(AN

of mlnor lmoortance *or some tune to come., However “th

should be addressed now to mazntaln the uvlllty of the'CRS.system'

1n the future.
'.VThe croJect 1s reallj Just beblnnlng and con51derab1e advantage

'should be taken of other 1ndlgenous facxlrtles and experlence to

heln optlmzze operatlons.- Out51de traznlng and 1nputs of technology“é

kcould be very helpful

lﬁPromotlon 1s the current’nrnnary need;f

5fGovernment of. Rwanda, USAID, and: other‘deYelopnentiag;noiesﬁaréf
‘hlzhlv,sunnortlve;h

Upner Volt

The project has been dormant *or the oast 2 - 3 years and 1s essentl-

ally a new project.r Interest and support on the part of CRS/Upper

‘f'The nutrltlonal need for the oil 1s ev1dent and the potentlal use of

4f}cake;1n weanlng foods 1mportant.

—~— )

ﬂ“Condltlons vary widely tarougaous The aouncry reqd'rirg'.“at o.-;“”

”5~Upper Volta identify: the most aPPr°Prlate oilseed (°r~9il§eed,¢ix-

} fi_tures) for promotion in dlff ent'parts;Of the countryjpahiohksecew,\

:g‘tlons are. most anlted ’or the proJect the best processing conditions


http:experience'.to
http:cou-n.ry

for each oilseed; ideal cake cheracteristics; and the most appro-- .

priete"merketiogfend eeed7hehdliogfepproeoh}for'eeoh;looetiOn;“

E. The Gambia

l.

Groundnuts are the oredomlnant cash crop. mhls would 1nd1cate that

the oxlseed project hes a questlonable future., However, the economlc

sztuatlon and the fect theﬁ groundnuts are the meJor forewgn etchenge

' o\

'i}jThe bulk of the groundnuts are sold rather then }

. B

brzbute-to'SOIV1ng a.major veanlng problem. Sunflower promotlon would

3the nutrltlonal as well as 1ncome generatlon/conservetlon needs.

;.Interest by partlclpents, CRS/Gambla, end USAID 1s apnerent.u Promotlon

v .

}of the project 13 well along xn some arees. mhe Government of: Gambla

o ‘l IO o~ ~I.”‘.,<- :

8. suoportlve &nd feels 1t supolements rather than competes vzth the

ground.nut croo.

'“-'

nconomzc and technlcal feas:blllty w1ll heve more lmportance here than '

in some other ﬂountrles and could even become crltlcal.lf the ground-

4nut export 31tuatlon chenges drastlcally'

It appeared uhat the "oilseed module" 1nstellatxons were well construc-fj

. !

ted, de51gned and maintained. Data is probahly avallable at the cen-

a

ters to assess the efllclency and cost of proce531ng. If not, it must
be obtalned quzckly.k Thls 1nformatlon would 1nd1cate whrge cost re~
ductzons could be made and could be useful for improvi

BRI EN

in other countrles.,'» L



CRS/Africa Oilseed Project

RECOMMENDATIONS

A. General}

1.

Addltlonal data are requzred for program and operatlons planhlng,

;-'--.-14'- "'.'-'-'

blllty,--stabllsnlng and 1mprov1ng cake quallty and utlllty, and
asalsthg and eva_uatﬂng future nrograms. The types of data re-'

N seed analfszs, cake analy51s, processlng materlal

balanca, one*atlng costs, latoxln analyszs, mlcroblologlcal

sarety of cake, and nutrltlonal value (PER and and poss1bly Cllnlp

cal assays) of cake._ Sneclflc needs for each country and reco -1f~

b-l""\

mendatlons for sources are 1ncluded 1n the varlous country reports.

: ,l .._"‘

Det&lla are glven in Annendlx IlI to thls report.

~T°sts shou)d be run on mixtures of completely dehulled 01lseed

k(prlmarlly sunflower) ‘and maize (or other potentlal weanlng food 1n-s

gredlents) in order to determine the mlnlmum amount of 1ngr=d1ent

needed for efflclent and economical press. operatlon. Tests should .

also be run to determlne optlmum operatlng condltlons for maJor

sunflower varletles and other posszble ollseeds whlc“ mlght be used

fto supplement or replace sunflower
fIt 1s 1mnortant to obtain rellable data.> Consider establishing a

,cooperatlve arrangement with a U. S. university or with em Africaan

k,rlnstltutlon to proV1de technlcal backstopplng for conducting tests,‘

vuevaluatlng modlflcatlons, and studylng process parameters to estab-

':llsh the most cost—effectlve conaltlons.

u6
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T,

Con51der the llSu ofpsuggestlons fo* mlnor sy stem/onerat ng modlfl— o

‘A n0531ble alternatlve would be for CRS to set up or de51gnate e

partlcular unlu for thls work and nrov1de adequete technlcal staff

~:and auxlllary equlnment.k

. cat1ons4to11ncrease ylelds and efrlclency of system as llsted in Ap—i
hpendlx IV to this report.:

InVestlgate alternate technology poss1b111t1es for 1ncrea51ng eff1c1en—

cy and minimizing cost. P0531b111t1es include: a new expeller
specifically designed for the appllcatlon and a batch nrocess uslng

a hydraulically operated press.

Con51der asslstance for the Cas Agrlcultural Adv1sor (ﬁﬁ&“iéxébread‘

too thln) perhaps 1n the form of a spec1f1c all-Aarlca:nroJecu manag-

ver or assmstant, preferablj a nroces51ng speclallst An alternate
;would be to prov1ce a generallst or agriculturist a551stant and es-~

tabllsh a rela 1onsh1p wlth an outside processing consultant or or-;p’

ganlzatlon for part-tlme consultancy.

Arrange a brlef study tour of the U.S. by uhe Agrlcultural Adv1sor

'jiln order to havn hlm (a) become famlllar w1th conventlonal nroce551ng

;foperatlons, (b) explore p0351ble cooneratlve arrangemenus that;could

_»help lmprove the CRo oneratlons. and (c) become famlllar wlth alternate

technology n0531b111t1es.

In any country where the CRS program prov1des g ain grlndlng faClli-'

itles, we recommend using one unlt for partlal size recuctlon of the
ollseeds prlor to expelllng. Thls should lmprove the 011seed unlt
tnerformance and mlght generate addlulonal nartlclnatlon 1n both oroJ-

hfects.: Inltlal grlndlng of 1ngred1ents would be partlcular y helnful

"fj;where e.g. the use of a mlxture of 01lseed and malze 1s contemnlatea.



‘Pregrinding might make up for reduoedloapaoitjpandeurtherjimproweV
' cake uniformity and appearance.

9.A,To mlnlmlze aflatoxin contamination and 1mprove operatlonal efflclen-.

"cy, conslderatlon should be glven to 1nsta111ng centralfdry ng and:
gstorage faC1lluleS at Food and Nutrltlon Cenuers that house Ollseed
modules. A "rotatlng" system could be establlshed.é CRS would make
‘an 1n1t1al 1nvestment 1n sunflower seed and process the seed 1nto oil
: and‘cake._ Immedlately after harvest participants in the program would '
brlng the1r sunflower to the Center and receive oil and cake equiva-
lent to the welght of seed minus an amount cnarged for processing.
At tne Center the seeds would be properly drled end stored ' The ex4 :
’peller would be operated only when suff1c1ent seeds were accumulated
to 1nsure a contlnuous and efflclent runv,f | - =
B.L(_gziy_a_; | |
In addltlon to accommodatlons listed under A, General, country specific recommendatlons follow:
1. Investlgate the p0551b111ty of utlllzlng the soler dryer developed
by the Applied Technology Unit at faren to dry sunflower seed. :
2. Coordinate with USAID and explore thé. po531bll;t1es of rece1v1ng
:USAID assistance;
_b3; ‘To avold locaulng a CRS module 1n an area where there is' a comoetlulve
;? market for seed, make a thorough study or exist ng and contemolated ‘b
“productlon and processing areas. Make perlodlc checks on. the general
\state of the vegetable oil 1ndustry in Kenya.

‘khg Con51der relocating the Mb1t1n1 unit in a more remote locatlon or
;maxlng it strictly e test un i rr‘he unlt *s now located ln an area
where a competltlve sunflower‘market exlsts and partlcapantsvln‘the

‘l*fCRs program may choose’to sell the seeds.. ThlS may or. may not be ad-v

‘vantageous to the ed grower but 1t means that the expeller 1s not

utilized.



c. Rwanda3i

llgilPromote the cul lvatlon of lmnroved sunflower varwetles.}
[A2.':Work wlth ﬁlgall hospltal pedlatrlclan on cake mlcrcblologlcal
. safety and "shelf llfe"c
3. Explore cooperation wlth German soybean project 1nstallatlon at
Nyanza to study the effect of pregrinding and cooklng uslng thelr
existing eqnlpment.; It may also be useful to 1nstall a CRS module
at Nyanza and have the re51dent technicians determlne optimum opera-{
‘ tlng condltlons;
h;'iﬁkplore cooperation wlth the Sunflower Research Instltute to 1dent1-f_
vfy best sunflower varletles for Rwanda. L | ‘ o

.5. Have Kenya check samples for aflatoxln (seed and'cake);khg

6. Integrate the use of cake with weaning practice'edacasion;

T. Train operators thoroughly, pos51bly initially in henya. ProJect
'1Q_ .superv1sor should also observe an exlstlng operatlon for backgrouna.
,:‘S;;‘Begln collectlon of 1nformatlon on exlstlng Oll and cake marketlng'k

S'jinractlces.L Prellmlnary plans for marketlng and. dlssrlbuulon of. sur-l

“‘ffplus products should be inltlated.
’lnafl::dCon51der supplementlng sesame with cull groundnuts 1n the

”_"'cenural area to 1ncrease raw materlal sunPlies-

'f-'ﬁExplore kar1te~nut«proce591ng u51ng the expeller.. A successful

' operation would,(a)'ease:the workload on those who now process these nuts

by hand, (b) increase oillsnbplies;:and'(cslimprove expeller utiliza-
tion.

U9



2. ‘Check on using Oil Research Institute in Ouagadougou for analysis of .
seed and products.

3. Establish operating parameters for groundnut, sesame, sunflower, and

p0551bly karite as soon as nractlcaI -Aand before any oubllc demon-i,ff
strat*ons.

h'; A study should be made of the 01lseed productlon and oroce551ng 1ndus-

-try and marketlng of Oll and cake on a reglonal ba51s so as”to permlt.

ratlonal module location and 01lseed mix selectlon. ff}*f

5. Consideration should be glven to making the next one or two modules N
moblle because of the current predominant promo.lonal and research

nature of the program.

E. The Gaﬁbia'

1. The safety and nutrltlonal value of the cake should be carefully
‘checked. Proper drying and storage condztlons for seed should be :
baught and emphasized. Investlgate cooperation with the I T A.“a 
(Food Technology Instltute) 1n Dakar, Senegal to obtaln data needed.-"

2. Utilize or recjcle the 0il’ settllngs (useful 1n all country programs).

3. Check out palm kernel nroce551ng in the expeller for 1ncreased Oll
”&Vallablllty and press utlllzatlon. ﬂ |

L. The project personnel should constantly monitorithe groundnut’egboro,

situation to be alert for possible impact on CRS progranm.

50—
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APPENDIX I-WORKSCOPE

Travel to Kenya, Rwanda, and The Gambia for a period‘of*up‘to 4 weeks

during August -rSeptember 1982. (This was later revised to 1nclude Upper“if

Volta;

- Brovide’ tecormendations to CRS ‘on.the technical and’ economic feasibility : .-

of the Oilseed Processing MOGU.LE

Determine iE the equipment being used is satisfactory for the intended7

(

purpose and if it is being operated and maintained properly._ Recommend ifv

.....

appropriate changes in equipment and operating and maintenance procedures.

1

Access the yield and quality of oil and presscake, taking into account{
‘ the intended uses oi the product and the local environment. Recommend, if
appropriate, changes in Taw materials, product specifications, uses. for the
'product, etc. that would lead to better utilization of the units to achieve
;their intended purposes.

Access the market for the oil and presscake to determine-

j(a) need for the products at the local level and potential for them"h

tas saleable commodities elsewhere, (b) prices{for the products and

marketing costs involved in sale of the products, (c) competitive |

products available in the market and the effect oE these products on

potential sales for products from the processing units. L o

Determine the costs of product (fixed and working capital requirements,

and nperating costs including labor, utilities, maintenance, depreciations,

interest on borrowed capial,yetcg)



Determine ancillary costs above and beyond production costs,‘e g._

storage. transportation,imarketing.ii

Identify future research and development activities w*th respect to
,_equipment, crops, oil and presscake.

Assess the local attitude oE government or community leaders, local
businessmen, and other pertinent individuals toward the project.
| Prepare & report summarizing the. findings and recommendations;'suitable.
Eor distribution to operators of the oilseed units, CRS and AID.

Report results of visit to. CRS Country Directors and USAIDs prior to

country departures.



‘CRS/Africa Oilseed Project. -

 APPENDIX II - CONTAGTS -

The following lists individuals with whom we discussed the CRS oilseed

program and its potential impact ou uutritional status and income, individuals

who were sources of information and data, d major visits outside the CRS j

headquarters'towms;
A. - pkegza
CRS Personnelf

(a) Regional

'“Hichael Wiest;;

“Andy Dennison{ﬁ

".-..I :

-Rhonda Sarof{{x

gb)Kenia
Ezra'Hhogori'}.
Edwin Kariuki
Margaret Onyang

"A. Karenja
S.'Mutungi

USAID Personnel

Allison Herrick
Rose Britanik
- Nancy Wetcalf
'[gDave Lundberg |

vaGary Lewis

‘,'..-.7 . e,

ASS l.s tam: Kegionai uLreccor :
Project Assistant

Program Development Specialist

Eroject Manager f
Oilseed Project Manager

Program Animator ;fj,f

;Head Supervisor F & N

‘F & N Supervisor

1Mission Director;;l
fpoplaealch offfcer
i Ag. Econ.f;

‘iAg. Ext. Specialist .



GOK Personnel

':?ﬁ;E. Adero
$.Q. Ogila
‘ﬁéléﬁ Nands

Other

Ir . Ngugi
’eter Pohland

(en.McCIOua '

Maior Visits

‘Head Crop Produ. Sect. Ministry of:Agric,
- (Mok) ELT 0N BEEAE,

Head Oilseed Develop 'in: Crop Prod.'Sect.’ .

(MOA)

-Public Health Service

East Africa Industriea
Wotld Bank

World Bank

Iriamarai MCR Center (Embee area)

Mbitini MCH Cence:-permanent Unit

Appropriatg technology Center (GOK,;formerly UNICEF) Khren5

Rwanda

(1) CRS Personnel

i Joseph Payton (Deceased)

Pauline Wilsou
Antoine Ruziga
Francois Kayihurz

Erancoise‘Nambazg

'(2) USAID Personnel

: ‘Geﬁe Chiavarolli
Mary Beccl
(3) FAO

Franco Beccl:

Pfogram Director
Program Assistant

Project Officer

,Oilseed extension agent

Food & Nutr. Supervisor

‘Project. Officer

'Project Manager




C.. .

(4) GOR
Julienne Cjatinzi

(5) Other

Dr. Bossyut

Jim Convay

‘Major Visits:

MNutritionwv

Pedtatrictan Kigald Hospieals

CLUSh Séorage Prajeet.

‘German ‘expeller soybean project-Nyahza: .

Ve oK Cente (13"

“‘Rweserio' MCH Center-:
_Kabgayi MCH: Center

s Yoloa

i(inyRSfPérédﬁnéii

Peter Sirarsk
Peter Sia ..

Susan Wright

__Grggoire Onedreogo-'
l5Barbara Fagley (R. N. )?;:i‘
;Patticia Haggerty ;BAJ;;74
?}Jerry Stancon

5”52) USAID

merson Mclaven 5

f”Helen Campton'

&fDale arignc

,i (3) U.S. Embassy

Julius Waring Walker Jr.

LNutritiQnQOffice:{

:Program Direccor

'Project Officer

A.dminn Asst. v

'Sr. Supervisor

Nuttition Officer

‘Project Asst. '

fMisSion'Difeétorﬁ;

Agr. Advisor

Nutritionist

ngh . Ad aO"

'U.S. Ambassedor to Upper Voltd



Major Visits

: Permanent Ch_ineee'-' erxpeller . &t Bwassa MCH Center

- .;.,:Depnta.ge "4CH. Center.y
"',“.'A,"Maneoa Village Area (Karite a.t product:.on a.rea.)
‘ Sesame and Peanut production areas
D. .The Gambia o

CRS :.Péz's‘oﬁh‘érg-.'j

‘Janag’ McLaughtds ‘Birector .

*Penda Camaru.‘ .. 'Agric. Home agt. -
'.Department of Agriculture-secunded to
.. CRS.

Jol}.y N'Jie P& N Program Supervisor

Simon Cole

'

"USAID Personnel

-~

‘I.'om Mose: Vbiission Director ¥
Keith Simmons,'.. ,'.E'rogram thager
Quincy Benbon' Ag Dev. Officer B

GOG Personnel
n S.AN'jie o GEMB

Agric, Stat. Ministry of Agric

m_-. AB‘HN'j:u .Asst. Director, ‘Medical & Health Dept:.v
ORI L T I ER Ministry oE Health '
Other’

'rom Winn CLUSA:

E. Ivory Coast at REDSO Conference

‘Iellen Duffy ‘Iutr* tibn Health Officer Eor" DSO W. Africa

Yaa Achiattagan FFP Offic ‘z.-. Ieory'Coas' s

‘Mike Rugh 'usamltxpper Volta; I



F. Dakgéféenegal '

USAID‘Personnely
;Rick Gold -EE?jQﬁfi;grf

~John Baylis Chief Ag Produ..

CRS ' Personnel
“Norbert- Clement’ Director;,

Rayménd: Jones ;. ;Aééiéﬁéﬁt'nirgcéofff
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APPENDIX IIT-~ DATA REQUIRED

mnls sec 1on details the data to be ohtalned at the ea-lles* posslble
date for both short and long-term proJect purposes. For convenlence, these’
are llsted here although some of the data may have greater lmportance 1n one

country program than 1n another.. Where possxble, thls 1s ae51gnated Data-

l . '--")

_obtalned ln one country should be shared wlth the other partlclpatlng coun-?

‘trles.

ilQ For Processzng Ooeratlons Contro]

’ a. Seed analy51s - 011 content and m01stnre\ 1s to be run on a number ox
samples from.each cron and from each area at the beglnnlng of the harvesu;1
;season. Samples should also be analyzed for hull con+=nt by runnlng a con-

fventlonal flber analy51s.. At least one of the samples shoula be checknd by

5phys1cally separatlng the hulls by hand from a welghed portlon ofithe same

?vsample. Thls v1ll also glve an 1nd1catlon of the amount of f;be W .’fp;,ij

J:not in, the hull.

"'Subsequent spot cbecks should be made (a) per:.od:.cally and (b) any'tm‘:?""‘n

pfany unexoected results in proce551ng are obtalned such as a sudden dec‘ease

‘?1n yleld.

,,,,,,

, content should be run (a) perlodlcally

'fb;: Cake analys;s - 011 and m01sﬂu.

L;to check v1sual evaluatlon of operating, fflclency and (b) when any radlcal

:ﬁchange 1n cake character, operatlng condltlons; or seed appearance is noted.<
. Flber content should be checked when blendlng proportlons are changed

fi(e g. corn is added to completely denulled seed) iote: 1T "eanl ‘fcod ’sv
vto be produced analy51s of both seed and cake for protein content could be k)

?added 8s a control_method.,

-58-



c. Materlal balance - quantltles of seed fed, Oll produced cake pro-

duced and hulls nroduced should be measured as-accurately as possxole over A
periods of conslstent oneratlon such as a day.. Thls w1ll pennlt cross—checklng
of ,n.lfsls and 1nd*cate posslble sources ot losses whlch mlght be corrected.

(Note - Collectlon of the hulls mlght facllitate uh“la ‘use as fuel, SOll

l

stablllzer, anlmal lltter, etc ) Experlence wzll 1nd1cate the frequency of

*....' t"_- W

analy51s that 15 really required after the 1n1t1al urlal perlods. 011 set- "

.- -
o -'n'

tllngs/fllter cake should alsc be measured unless these are recycled to the{f
,expellerrand'recovered as;oil and“cake. If the amount or character of thesef

changes radlcally, orocessrng condltlons may need modlflcatlon.

‘.. LN ‘.o.

4. An analysls of the settllngs for: sollds content by a lllterlng tesuf

..:,

or scmeohlng sunl ar vmll assast in decldlng (based on Oll loss) whetber-re-:

cycling to tne exnelle Y essentlal Note = Thls 1s not necessary 1f the

,. LA -...
\~.- I l'_ .

settllngs are consumed by tne reclplents or a market comnarable to that for_:
oil is establlshed.

2. For 0ua1ity Control

a. Incomlng ollseeds should be randomly checked for aflatoxln by means
of the quick Ultrav1olet‘Fluorescence Test. This uest should be run dally
| at the beglnnlng of the harvest season and thereafter anytlme there has been‘
excessive rain in the area or there is a cnange in the appearance of the seed.
Oilseeds brought from a dlfferent area should alwavs be screened. Suspect
samples (fluorescence under UV) should be pooled and chemlcally analyzed for
:aflatoxln. ' 7 e : | ” |
":‘b. Cake samples should also be checked and 1f necessary, analzed for :
/faflatoxln. S ,, | A
c. If meize or another materlal 1s blended Wl*h the ollseed aflatoxln

'screenlng of the grain could be a rout;ne control method.

| ;,f' 59"



d. Oll quallty 1n terms of, taste (rancldlty, etc ) end auoearance

(color, clarlty) should be a rout1 e dally test,ﬁ In addltlonffrandom samoles

should be checked perlodlcally for free fatty acld{(FFA) as an 1nd1catlon of
seed quallty as well as oil oua_lty.

3. For Project Planning and Develooment

a. Ontlmum Oneratlng Condltlons and Process Imnrovementv

covered 1n Appendlx v "Ooeratlng Guldellnes “

hr Cake Ehd Use

{l) Blendlng Tests = If sunflower hulls are reolaced by malze,

sorghum, mlllet - whatever approprlate for the area 1n order .
,to 1mnrove the dlgestlhll ty of the cake, the least amount of
,e;éf;corn requlred to glve good 011 yleld shou.d be determlned.
“Data'to be obtalned 1nclude press canaclty, oml y’eld, fuel
?consumptlon,'cake aopearance, 011 quallty, and cake composltlon.,
A comparlson p01nt should be obtalned by a run on the same lot

of seed contalnlng the amount of hulls reoulred for eff1c1ent

operation.

(2) Nutrltlonal Tests - PER tests should be run. on samples o the

blended cake and partially dehulled cake lrom the same seedA
lot. |

c. Alternate Qilseeds

‘, It is recommended that alternate 01lseeds be explored as‘potentlal
“oil‘sources part1cularly in Upper Volta._ These secondary sources could serve
»(a) as a suonlement to sunflower, (b) to increase press utilization,’ (c) tok
Ljdecrease unlt costs and (d) To ser?e as a sulfer against any :hangesvinfthe

"01lseed sunply 31tuatlon 1n any glven area.


http:should'.be

To determine‘if there is an economic advantage to using the ex- .
peller, smmllar ollseed samples should be processed by (2) the conventionalsj
methods in usé 1n the reglon and (b) the expeller. Costs and yields should b
pared. In general, the data reoulred w1ll be 1dent1cal to tnat aescr*oed in
Appendix V eC“"AlC parameters ;l:l"" | |

Karlte seed (Uooer Volta) and Palm Kernel (The Gambla) The'datai'

“requdred‘wlll be: oil yleld and materlal balance 1nformatlon by present con-
‘ventional}proce551ng, hopefully on a comparable lot a seed; current prlces of
nuts, oil (butter), and cake;‘and'the cost of lebor and materials to extractf

the o0il conventionally.

~d. Overall Merket Situation

“Data on the country 31tuatlon‘wlll nrovrde a plcturerof the environment
-lln whlch the nroJect wﬂll ooerate. Thlsvshould be undated annually, ‘changes
; .and trends are often more s gnlflcant than the values themselves. As polnted
'f‘out 1n the country reports, tne 1mportance of havlng this information varles
“yfrom country to country The followlng 1nformatlon (by specific 01lseed and

;A:vegetable Oll) 1s useful in determlnlng the sltuatlon

(l) Ollseed productlon and farm and merket nrlces,

(é)‘01lse=ds processed and Oll and meal/cak° nrlces exefactory,hlfjg

(3) Market prlces for 011 (crude and processed) and meal/cake,hf(ﬁ(%

(L) Processmng capac1ty 1nstalled (broken down by solvent extractlon,
expeller nlants other),

(5) 011 meal/cake, and ollseed exports,

2(6) Oll meal/cake, and ollseed 1mports,

(T) Anuna_ fat oroduntlon, 1moorts; exnorts, orlc-ns,};“

1(8) Government pollcles and restrlctlons on ollseeds and 0il and

meal/cake;_

-6l-



More 1mnortant partlcularly 1n Kenya and Upper Volta is the market

sytuatlon 1n the umnedwate area of a CRS module-operatlon.  In th~Sicase, 1t

is essentlal that good date be collected on.k 01lseed prlces and availablllty,j

vegetab ‘:-l prl es and avallablllty, locel nre:erences on c1l local 01lseedf

productlon and dleOSltlon, and locel 011 productlon (1f any)



CRS/Africa Qilseed Project

APPENDIX IV - OPERATING (TECHNICAL) GUIDELINES

The factors influencing ope*etlng erflclency and uhe 1nd1cators of
efficient operatlon are summarlzed below. These are based on sunflower l
operatlons and w1ll apply to other 01lseeds generally althougn detalls .
may vary sllghtly for-dlfferent 01lseeds Although not necessarlly Crltl—
cal 1n the current development/pllot.program they: w1ll become 1ncrea51ngly
;1mportant and should be znstltuted as’ soon ‘as p*actlcal. The varlous opt1onsi
requ;re,stu@yfsance~tne extre,cost.maj'not{always be.Jﬁﬁtlf?Qé-. Sugéestlons.r
for ‘improvement in-operating,efficiency are consolidated at.the end of tﬁi535

Appendix,

Factors'Influencing Conversion"Efficiency

1. Feed,Prenaratlon

a.ﬁ Size and unlfornuty'racllltate a unlform feed rate and result
1n 1mproved nerfonnance.. Slze‘reduct on (by rolllng or cracklng)
also assists in any supsequent condltlonlng/cooklng process;’u
psome sort of positive’forced feed to thé expeller would also;im;
«prove performance.

b. Precondltlonlns/cooklng lmproves performance by. increasing'TT
,press capaclty, 1ncrea51ng 011 yleld, 1mprov1ng 0il clarlty, de—
wcrea51ng power consumptlon, and 1mprov1ng cake formatlon.

Cooklng also tends to deactlvate enzymes and, lmprove nutrltlonal

Jquallty.v

ol——.nb »

The usual commerc1al process is size --ducolon a;“w
TcOoklng at 1n1t1al hlgh m01sture (12”— 15% - add as steam or ff

fspray) w1th subsequent drylng to low m01sture (around 3p - h”)
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Ce

2.

’wlth cooklng and drylng tlme at- about 15 to 20 mlnutes A Slmpll—
~if1ed v1llage level methodology could be‘reedlly dev1sed. Thls

v: process tends to rupture uhe Qll cells, partlally denature the' :
‘nrotezn (lmnrov1ng cake formaulon and or- clarlflcatlon) 'andw

lellmlnates using the expeller as a preheater, uhlch 1s now the case

in .the’ CRS process. Precooklng vould substantlally 1ncrease thevi

- ‘ <.

.potential press’ capac1tv and decrease power use. The feed should

be "introducéd;undér ‘some pressire. to; insure a'continuous and uniform

.\" R
supnﬂw

rAdJustlng flber content to that requlred to form a coherent cake is”

.\

essentlal lor reasonable 011 y:eld ' Excess rlber Wlll tend to retaln

-~

Oll and_redlce‘yleld:whlle 1nsuff1c1ent rlber wlll result 1n,llttle
separatzon'of"orl.and SOlldS. Flber content may be adJusted by“ |
(a) complete dehulllng plus tne addrtlon of e, nutrltlon 1ngredxent
(malze, sorghum, mlllet, etc ), (b) part al dehulllng, (c) addlng
back e pre-detemnlned small amount of Lnert flber or hullst Cooklng

wlll decrease the amount of fiber requlred. Low 011 content - materlals

(like soybeans) will require little, if any, fiber.

Nature of the Eouinment

Both expellers in use by CRS‘are adaptatlons of old deslgns and use rela-
tively crude materials of constructlon. Thls permlts less pressure development
F(resultlng in lower oil ylelds) than is p0351ble in modern larger expellers.
’lA check with an expeller deslgn expert 1ndicated & good possibility that a
’slmllar machine could be designed wlthilmproved performance and & possibly

. lower manufascturing cost.

Elsewhere in this report, 1t has been suggested that alternate technolo-

‘gies be investigated for speclfic apollcations as well as to insure that the

expeller route is the best approach. For =xample, batch proce531ng wou_d g‘ve
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con51derably greater flex1b111uy ln oPeratlons and 1s generally Ieaslble :
for small-scale proceSslng.:u

Malntenance costs could”be substantlal wlth the exlstlng sysuem both
in money and utlllzatlon of CEDaCltj. .Mauer1a1s cf construcvron o* certaﬂu
wearing parts mlght be a major contrlbutor to thls exce551ve malntenance and
should be'conSideredﬂiu,any redesign or glternative.

3 Procedures and Manag_ment

.’«u -~

A major econom1c ractor is the maxlmum utllzzatlon of the system caoaczty.~
Faltnful procurement of the control data llsted in Apoend-x III, 1ts lnterore-

tatlon, and correctzve actlon Is crLtlcal to ertlclent contlnuous ooeratlon.,

,..-

The rax ma erlal supoly'and oroduct dlstrlbutlon systems should be con-

P ..
AR ¢

trolled and.organlzed to lnsure avallable Aeéd to the system for as mucb of
the-tlmegasfpossIble; .

The processing'oP alte*nate‘oilseedsgto-supplemept'sunflower would con=-
tribute to operatlng efflclentj by decr 51ng uhe un;t flxed costs.f Enough
supply of a given 01lseed or ollseed mlxture!should.oe accumulated for a
substantial production run so that Tew materlals are not mlxed during’ pro—d;i:'
cessing (system should be cleaned before switching raw materials). Theﬁlutdf

steady operation would'help maintain high efficiency..

4, Miscellaneous -

Other factors which can influence’costs‘andf&ields but over whichdiittle
«control can be exercised include: seed varietles' ‘seasonal varlatlonsr;s‘ ed
:ﬂgrowing conditions during the year seed compostlon (0il content and m01sture
‘content); and consumer product preferences,

-

Indicators of Efficient Overation

1. Cil yield (% oil remaining in the cake) F

2. Throughput (kg per hour of seed vs standard de51rable)

3. Capacity Utilization (dours of operatlon at standard uhrough,ut per
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‘&earivs,standard desirahleiﬁdp

L, pLosses (Seed 1nout to system vs total products obtalned)

5, ‘,Vlsual (cake should be unlform, relat:.vely hard, and hot foﬁiif'f

snould dlscharge unlformly and oe cloud out'not muddy - vnry p

llttle flne sollds)

Summary

1. Cooking/drying nrior‘to:expelling;e

Heating (cooklng) the raw materlal at elevated molsture content and.

-

drying will condltlon the feed and result 1n greater throughput forL

amount of - power 1nput and in 1ncreased Oll extractlon. It wlll also fac111- :

tate clarlplcatlon of the Oll produced whether by seutllng’or”flltratlonu“ﬂ‘

This wlll becomn 1mooruant as rellnement of oroduct cost and 1ncreased canacl-

ty are requ;red,/

2. Cracking the seed ~

This will facilitate cooklng and feedlng the exneller unlformly as per

above. It could also help dehull the tthk-hUlled ‘ofl-grade seedp

3. If seeds are not precooked dehulllng dlfllcul 1esiw1th hlgh

moisture seed maj be decreased by drylnb and storlng to orov1devt1me for tne

seed to shrlnk away from the hull (nrlmarllj:soybean, ) sslbly also safflower)

4. Consider cull peanuts (broken, small,xwtc. *r:soybeans) as an alter-
nate raw materlal to 1ncrease utlllzatlon of p ess capaclty (reduc1ng unlt
costs).

5. Check out fea51b111ty of substltutlng electrlcal drlve for expeller

and denu_ler in statlonary unl skwhere 1t 1s avallable and reesonablj orlced

For example,. power costs may be apprecrably less than dlesel-based costsiin
Rwanda.

6. Settlings,fromfoil[must;hé’reproceSSedi(h&;gradualﬂadddtion;tofeEQ?f~

=00=



peller feed) or utlllzed as a food to prevent major 011 losses. ‘As an
ealternate, conalder addltlon of a sxmnle fllte*-to the system.‘
.{ai.i Ccn51der 1ntermed1aue screenlng of hulls to recover flne meats. ;
";é.ik nveselga»e DOSS’OllluV o; havzng e n=w‘nac ine esnec*a_ly des*gned
for the anpllcatlon whlch can, at least 1n part, be fabrlcated locally.. Alec.
check out alternate uechnology. |
9.,.Determlne:optmmum;operating coﬁaiﬁibﬁeﬁfcf'ailjoilseeaétendnﬁhefbiifL
-seed/grain mixtires discissed.
:b;:fﬁfq}i&5f§fobef"tf&ihiﬁg,fbr'opéfgicré'acd;ﬁaintain adequate super-
, vieipc of; their sctivities,:
'il Con31der cooneratlng Vlth the Ge*man Soybean Project 1n Rwanda to

P l.. .

get prellm.nary data cn feed prenaratlon to. the expeller.

-
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CRS/Africa Ollsend ProJect

" APPENDIX V. ECONOMIC PARAMETERS

Thls Apoendlx d*scusses the Lmoortant factors whlch affect economﬂc

rea51b11tj Awallable data are 1nsuff1c1ent lor a rlgorous economlc fea51-ﬂ

.‘..

blllty analys;s.; Cost calc&latlons are therefore based on: data whlch mlgh‘
reasonable be obtdined: from the normal operatlon of a'statlonary.01lseed
module ldcetéd,iquenxaa

It is assumed that (a) sunflower seed ‘production goals of 200 kg. per
part1c1oant are attalned, (b) the seed quallty 1= good, and (c) ‘the expeller;
site is removedffrom present commerclal growlng and 01lseed proce551nb areas;;

i

The ecouomlc ualues of maJor concern 1nclude (a) tHe cost Oa produczngdwﬁ
a liter of. 011 from s kg of sunflower seed and (b) the return, recerved byft
the partlcﬂpant 1n the CRS'01lseed program, per kg.'of seed brought to the
center for. pro;e531ng.

Basic assumptlons and calculatlons are presented. Illustretlons and
discussions of each of the 1mportart fac ors affectlng cost and re.urn follow.
Graphs ere presented that 1llustrate the economlc effects of modlfylng opera;”

tion’ procedures.”

Compleve.

Results should be con31dered as order of magnatude_1nd1cators.~

operatlng data secured over a:slgnlflcant perlod of tlmvuare:requlredf”o

ascertaln actual costs and.to,verlfy/refute assumptlons.
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Basic P.ocessing Costs and Return on Seed

A. Assumptions:

1. An expeller canacl*" of 30 kg{/hburﬂqfﬂfeéd“V{Infaﬁlo;Hourjday;?

" Cost of Gilseed modile is 94,000 sh




5. Estimated 0il Yield/Xe. of Sunflower Seed: -

Assumptions:

0llgeed °°mP°51tl°n,- 0% meats (32% oil + 38% other), 30% hulls.

Feed to exneller contalns lipwhuils.;

1) Weight of Feed Derived from 1 kg. of Sunflower Seed

x = wt. of hulls; x + .70 = wt of feed to expeller

'x |
x + .70 ~ .15 (desired fraction of hulls in feed).

x = 0.124 kg. = wt. of hulls in feed derived from 1 kg. of seed

(x + .70) = 0.82L kg. = wt. of feed/kz. of sunflower seed.

2) 0il Left in Cake (from 1 kg.,of seed)
Assumptlon 20% 011 lnft 1n cake. |

Welght of an 011-f*ee cake 1s (O 82h - 2 32) = O soh kg

X = wt. of 011 in ca,e, x + O 50h - weight of cake and x + O §—E 20 (fractic

- of Oll in cake)

= 0.126 kg. = weight cof oil in cake

x ‘ N
o

3) Weight of Cake from 1 kg. of Seed

(x + 0.504) = 0.63 kg. = weight of cake.

L) Recovered 0il from Original 1 kg. of Sunflower -Seed (Oil/kggof'Sééa)

bo 32 - 0.126 = 0.19k kg.'éf 0il/kg. of seed

P den31ty of oil = 0.9 = 0.194 = 0.216 liter of o0il/ke. seed
. 9 .

5) One Kg. of Sunflower Seed Yields

0.194 kg. (0.216 liter) of oil
0.63 kg. of expeller cake containing 0;126’kg;§0fzoil’

- =T0-



C. ProceSSLng,Costs for Oneratlng an- 011 Seed Module for One Year

l) Varlable Costs/Year ' . - Per Tonne of Sunflower Seed

Fuel (diesel) for exneilez

Fuel (petrol) for dehullez

Maintenance (perts derlved from Kenys. data) 203
375 sh.

 Siﬁ¢eeaiyeer's.production'isygyi;ehnee;fiarieble costs/yr. = 9,000 sh.

2) "Bare" (subsidized) fixed costs/year

Laﬁdrf(operator) o lO,QOQ;ShJ
Incidentals 200

3) Normel Fixad Costs/year

"Bare" costs - 1q;gooish;
" Depreciation @ 10% (edﬁipment)f? 400
Interest @ 5% (concess. |

Overhead @ 30% salary (s@pé:vi?é?%)ﬁ

Lost intersest on Operating capital



D. Cost to Produce 1 Liter of 0il, (Crediting Cake Value)_'f

'

- 2)

Based on "Bare" Costs

Variable costs/yr. 9 000 sh.,
"Bare" fixed costs/yr;‘  102200
- Total cost for proce551ng (2h “tonnes- l9 200 sh.
of seed)7

Cost for Droce351n 1 kg. of seed = l9 200 R
L , - ‘ : ~2h 000 _._8._%'_&{5.‘

CoStffof'Producing 1 Liter of 0il = processing cost for 1 kg. of seed o

liters of oil obtained from 1 kg. seed

?523 = 3.7 sh/liter

" Cake value for every liter of oil oroducec

1 kg. of sunflower seed yields 0.63 kg. of cake and 0.216 liter of oil.

wt. of ceke/liter of oil = 0.63/.216 ='2.91’k§;

value of cake/liter of oil = 2.91 kg. x 0.5 sh./kg. = 1.46 sh.

0il cost (crediting cake value) ver liter of 0il produced

3.71 - 1.46 = 2.25 sh. .

Based on Normal Fixed Costs

 variable costs/yr. 9 000 sh.
"Normel" fixed costs/yr. 25,700
Total Cost for proce551ng (24 tonnes 3h,7oo sh
‘of seed)

ﬁCost for processing 1 keg. of seed:

. 34,720 sh./24,000 = 1.45 sh./kg.

doét for producing 1 liter of oil:
Since each kg. of seed yields .2l6'liter §ffoiIf,

cost./liter = 1.45/.216 = 6.T1 sh.

‘Cake value for each liter of oil = 1.46 sh.

0il cost (crediting cake value) per liter of oil produééd;

6.7L - 1.46 = 5.25 sh./liter

-T2



E.« Return to Each Participant foi-.Each'Kg. of Sead Grown.

Assumptions:

0il purchesed costs 15 sh./kg. (Retail Price)
Income from cake (if sold) is 0.5 sh./kg.

1) "Bare" Cost Return/Kg. of Seed Grown

Value. of Products /Keg. seed Grown

Velue of oil (15 sh./kg. x .10k ke. oil/kg. seed) = 2.91 sh./ke. seed ..

Value of cake (0.5 sh./kg. x .630 kg. cake/kg. seed) = 0.32 sh./kg. seed

 Total value = 3.23 sh./kg. seed grown

wocessing Cost/Kg. of Seed Grown (from D.1)

Cost to produce 1 liter of oil = 3.T1 sh.

Liters of 0il/kg. of seed = .216 liter

..""Oig_ﬁfébéﬁsina cost/kg. of seed = 3.T1 x .216 = 0.80 sh./kg. seed grown

Net return (3.23 (value dflﬁroduéf) - 0.80 (processing cost) = 2.43 sh./kz. seed grown

*. Net Return to each narticinagt for eech kg. of seed grown = 2.43 sh.

2) "Normal" Cost Return/Xg. of Seed ,
Value of oil and cake ( from E.1) 3.23 sh./kg. seed |

Processing Cost/Kz. of Seed Grown (from D.2)

Cost to Produce 1 liter of oil = 6.71 sh.

Liters of oil/kg. of seed = ,216 liter

0il Processing ' cost/kg.'of seed:(é.?l X .216)‘= 1.33 sh./kg. seed grown

Net return = (3.23 (value of product ) - 1.33(Processing cost)= 1.90 sh./kg. seed grown

.% Net return to each varticipant for éaéh kg. of seed grown = 1.90 sh.
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Effect of’ Oii ?fi‘éiﬁa",

The 011 content of the presscake 1s one of the more 1mportant varlables

and is a convenlent measure of,exneller ooeratlng efflclency and can be -

measured oy dlrect analyszsy' The theoret:.ca1 011 yleld (011 content of seedj

minus oil in cake) can be checked agalnst that actually recovered.- Anyg;ysff
aporeclable dlscrepancy 1s an 1nd1catlon that there are ohyszcal lossesfdnf;?
the operatlon or that the settllngs are not belng recycled.

Flgure l at the end of thls appendlx 1llustrates the effect of;'educlng }f
the Oll content o he cake (more efflclent expeller operatlon) on (a) the ‘

,cost to produce one llter of 011 (b) ‘the return per kg. of seed, and (c) the -

‘yleld of 011.' Flgure l also 1llustrates the difference in cost and“n:return
,whlch results from u51ng a Normel Cost Basis as opposed to a Bare Cost Baszs.
(sub51d1zed operatlon)

Sznce the amoant of oil reuurned to the partfclpants 1s of prlme 1mpor-f

tance, note that 30% ozl content of cake results in only 115 llters,of 011 o

being obtalned from one tonne of seed.» Reductlon to 20% ozl 1n the cake ylelds

an additional 100 llters of 011 to 15% an addltlonal hl llters, and to 7%,

which should be the eventual target an addltlonal 51 llters., Ooeratlng at TN’

0il content in the cake yields 313 llters of 011 oer tonne of 01lseed,.an_1n-v

crease of almost 100 llters as compared to the yleld of 215 llters of Oll A
‘when the oil content of the cake 1s 20%

Although the effect of 011 yield 1s substantlal the costing baszs used
\(bare vs normal) has an even greater effect. The use of the "bare cost" basls
also tends to decrease thefeffect of change in oil yield. Figure l also indi-
caves rougaly the onerauzna ccs“* nge st com_erc'al sperations an d ta Cer:an

project in Rwanda. (The German proJect costs have llttle 31gn1f1cance as such

slnce the operatlon is on soybeans but the figure 1s glven for comnarlson)



Costs shown are far below the market prlce of the Oll (lT sh/L) Th;s 1s

true only because the cost of the raw,uate 1al (seed) 1s not 1ncluded.; For

example, at Sh 2 0 per kg of seed and normal costs, the‘total cost 'e Vlluer:f

of Oll,:wlth 20p Oll content cake, would be about 15 Shllllﬂbs, qurte close""
ato the market prlce of oil. -
"Effect of Canaclty Increase

Figure 2, st the. end-of this Appendix, - ILlustrates tne: effect of increas-..
:ing'the’amouhﬁﬁqf“seediprocessedfeach day omn. the cost per liteér of the oil
"produced.. The magnluude of thls eerct indicates the value of taking steps

to increase ‘expeller throughput/day.

‘Effect of"Module ﬁtilizatioi

?fgurelakfat_thefend”of‘this Appendix, illustrates the .effect of opera-
ting the module at.a given'daily: throuighput for varying:number of dsys durifg
‘the year. .It:émbhasiiesvthe'imbortaﬂceiof the promotional aspect in providing’
"a reasonable seed supply: As usual the effect 1s conslderably greater 1f
}the normal costlng basis is used rather than the "bare cbst" baszs.' Fagure 3
"can also be used to evaluate the effect of adding supplementel processzng of
non-nartlclpant seed 1f the costs collected for doing so are flrst translated
"1nto equlvalent "days" of. costs.‘ For example, if the proce551ng were done ‘on
a cost nlus 20% basis, each day would be equzvalent of 1. 2 days., L

Effect of Cake Value

Flgure 4, at the end of thls Appendlx, demonstrates ‘that: the value as-{,f'
s1gned to the cake 15 a maJor factor in determanlng the cost of the Oll pro-n"
v"duced. On the "bare cost" baszs a value of 1.5 shllllngs per kg. (1500 sh/tonne
,fU S $l3o per tonne, wnlcn approacnes its normal commercial value as aalnal
1feed), results 1n a negatlve cost per kg. of Oll. Extrapolatlon 1nd1cates
';thls would also be true on a normal costlng baszs if the cake value were 20 "

shllllngsjper k;logran.‘



Qther

1. ngggg_- The materlal’balance measuremen s recommended 1n Anpendlx
III ere 1mportant es an 1nd1cation of losses of product as well as the qualztyﬁﬁ
of the oneratzon. Losses mey 1nd1cate poor quallty seed - excess1ve trash
or hzgh moisture (whlch would be partlally lost durlng the proce551ng through
evaporatlon) Slnce ‘high seed m01sture 15 also detrlmental to cake and 011
quallty some penalty based on.the analyses for molsture and tresh would nor-'*‘”

melly be lev1ed on ‘tHe. suoplzer in, a commerolal operataon

2. Hull Utlllzatlon - Reallzlng some: return on the hu.ls wlll affect thef[

cost of Oll produced and return on. seed szmllar to the effect of the value se-"
lected for_the.cake;;'The magnztude-of the effect wlll denend on the amount
and value of. hulls.'sold.

- 3, Costs of'fuél313Thé'importancefof this factor'depends'onﬁwhetherg»'

"bare cost" or normal costzng basls rs used , lf the bare cost ba51s 1s used,

a 100% 1ncrease in the cost of dlesel and petrol w1ll result in approxlmately

oey 4

35p inerease in the cost per llter of Oll produced. If the normal costlng
basis is used only about lS%'ancrease in Oll cost results from a lOOp 1ncreasef'
in fuel costs. ThlS is appllcable at the assumed condltlons for the b351c

caleulatlons.‘ At lower costs for oil- (such as obtalned by pres31ng to lower

oil content in the cake) the percentage 1ncreases would be greater.k:

L. Normal Commerclal Costs - These would normallj 1nclude the followang -

(1n addltzon to those already dlscussed) collectzon, transport drylng and
storage of seed; further processing and packaglng of products, product storage
and distribution; product marketing; eand suhstantial accounting, financing
and overhead costs These additicnel costs are nct currently sert of the CRS
proJect con51deratlon, but do affect the: economic env1ronment in whlch the

proJect operates.

e
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CRS/Africa Oilseed Project

ADDOORT™TY T WUnwlradr (vt Aal T mac

1. As outllned ln the basrc project concents, tne maln guldellne would

be to adhere as closelj as nos51ble to keeplng tne ooeratlons‘onwa'local baszs
~and as a closed economic system. The partlclpants produce the seeds and con-'
sume/dlspose of‘the oroducts. They are both the producer and consumer.~ From‘
the 1nformatlon.ve obtalned, th1s appears to be most 1mnortant in Kenva. next.
in Gambia,,next'in,Upper_Volta,Aand least in Rwanda

“2. If a supplementary commercial pressing activity such as‘karitesand
palm kernel is entered 1nto to reduce unlt converslon costs, 1t would probably;
be best hand.ed by pre531ng for- others for a fee., Ihere would be no marketing;
involved by the proJect.

3. The amounts of products avallable from anf one unit under the best

of cxrcumstances would probably not Just;fy even a mlnlmal organlzed marxetzng
effort. Flrst przorzty should be ngen to the partlcipants selllnglbarterx-g
surpluses to frlends, nelghbors, etc. Any requlred sales above that should be
on a bulk, wholesale basis from the unats, perhaps through local cooneratlves.

b, Normal marketing conszderatlons should be kept 1n mlnd and used as :
guldelznes to the extent practlcal.v Thelr apnlication will. help buxld and
maintain partxclpatlon and 1ncrease the project's abillty to adopt to changes

in the operating env1ronment. Some of these consideratzons are‘

(a) Market Qil Prices - In most developing countrles thls zs‘wqf”

vkey ractor in purchases and Afrlca zs no exceptlon.: Prxces should be;
;watched cloself in the oroJect countrzes and ccmpared wzth cost of the
‘productlon of oil from the CRS system. A market prxce for Oll aporoachtng«
Jthe CRS cost w1ll probably 11m1t partlcipants to those who do not havev
the cash to buy oil in the market. Sane oil prlces fluctuate, tnis pro-

vides one more argument for improving efficiency and minimizing costs.
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(b) ‘Market.Price of Seed = Thls has been a problem in Kenya where

e unlt 1s located near e commerclel 5row1ng and proce351ng aree.n The»

seed prlce obtelned?fy'thekpertlclpants from the commerclel processors
1gents 1s so ettrectlve thet meny ere renortedly selllns the;;f;ee;;ib;
rather then brlnslng 1t to the CRS center for processzng. Thls helps
stteln the 1ncome -generation feauure of the project but’ pleys hob wlth
the'prccessingﬂmbdule'unit costsgfjln;this case,_the-only solutlon,mey,
be to relocate the unit:. .

(c) Internet*onel Markets - Internatlonel nrzces Vlll generelly tend

to lnfluence local‘pr:ces. If low enough, they heve severel effects.
Flrst lf the.cost of zmnorted ozl 1s low enough so thet 1t cen be dls-
trlbuted etle-cost below that of domestlcelly produced 011 (even wlth i
the dutles lmposed on 1ts .mport) it vlll tend to be imported thus.dn-}
cre351ng supplles and lowerlng prlces. A second p0531b111ty 14 thet
the government mey encourege export or 1nternelly produced hlgherr;
velued oils abroed (sunflower, peenuts) to eern forelgn exchange 'nd
meort cheeper 01ls such as soybeen. These lmports wlll become 1mpor-
tant if’ they result in depresszng domestlc market prlces for oil to a |

poxnt approechlng the cost of o0il production by the.CRS module.

. (d) Preferences - Although of great impo*tance in the developed

countrles, cost generally outweighs preferences in the less developed
countrles except where taboos or customs of use prevail. Of particular
relevence in the countrles v1szted, is the wide ecceptence, end even
prefer nce in many ceses, for non-processed (commonly celled crude) oil.
’This is a key to the "closed system" module.

(e) Other - In the event some surplus oil or cake is to be marketed,

/severel other items Whlch normal]y affect marketeblllty ‘may, come into
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Pasyysuca as. convenience ( cbogzns and tr ansport cost). appeararce,';

..‘, {\

,quallty,\and rellabllitj of supDIY- 0bV1°uSIJ, more ca.e wlll be re-f

qulred 1n the operat~on, qpallty control wlll neeu .o be more strlct;;
1\' Lt 4

and. sone: cost and e:fort
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