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ABSTRACT 

Title of project: 

Duration: 

Purpose: 

Findings: 

- ii -

Evaluation and Recommendations for the Coconut 

Industry in the CARICIOM Region 

US/GL0/80/005/11-04. 

5 August to 28 October 1983 

To assist the CARICOM Secretariat in reviewing 

existing coconut industry studies and to act as 

advisor to authorities and industries on coconut 

development issues. 

1. To identify problems in the coconut industry 

and the causes of low coconut oil production. 

2. To find solutions to the problems identified 

and propose remedial measures to increase 

coconut oil production. 

The major cause of low coconut oil productiou is 

the lack of copra production due to the following 

problems: 

1. High percentage of unrecovered and wasted nuts. 

2. Reduced nut productivity due to neglect. 

3. Failure to promote copra production in most 

of the countries. 

The following remedies were proven effective: 

1. Clearing and rehabilitation of coconut farms. 

2. An effective programme to increase nut pro

ductivity and copra production. 

3. Improving the viability of copra production. 

Currency equivalent (24 October 1983) 
US$ 1 • 2. 9Y44 GY$ (Guyana) 

• 2.7034 EC$ (East Caribbean) 

• 2.4030 TT$ (Trinidad and Tobago) 

• 2.0029 BDOS $ (Barbados) 

• 2.2531 JA$ (Jamaica) 

• 1.98 B$ (Belize) 

' 
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:::::r:::crn;c-:I CN 
~e Caribbean Cor.II!lunity (CAR'.::Ct"~!) is comnosed of the tvel'fl! 

fo?"!Iler 3ritish colonies in the Caribbean ~e~ion, n~elv: ~.nti>""~~

?arbuda. =art:idos, Belize, Dominica. '1ren~da.. ~uyana, Jamaica, 

'•!onserrat, St. Kitts-~Ievis, Saint Lucie., St. Vincent and the "!renaciines 

and '!'rinidad and Tobag:o. 

Coconut is one of the P.e~ion's inmortant agricultural crons and tradi

tional source of edible oils. In 1970, the CARICCM countries had a total 

production of 395 million nuts per year but the production dropned to about 

292 million in 1978 (Ta~le 3). There are nine coconut precessing nlants 

equipped for both copra milling and oil refining. Their total milling: 

capacity is about 83,000 tons per year while the refining capacity is 

about 56,000 tons per year (Table 2). Due to shortage of copra, the overall 

plant capacity utilization, in 1980, was about 37.2 per cent for the copra 

~ills and about 54.5 per cent for the refineries (Table 2). The estimated 

oilconsumption in 1985 is about 43,000 tons per year, 37,600 tons as re

fined oil, 3,100 tons in shortening and margarines and 2,900 tons in 

soaps (Table 5). 

Until 1981, there had been farther decline in nroduction of 

coconuts. copra and consequently oil sun~ly in the Re~ion. This vas 

attributed to several factors, a.~ong which were the age of trees. ~ests 

and diseases, neglect of farms, and disastrous effect of hurrican~s. 

Consequently, the edible oil supply-demand situation had chang:ed ~ram 

surplus to deficit. 

At a meetinF of the CARICO~ Secretariat at ~t. Kitts on Januar.r 

1982. the Standin11: Committee of ~~inisters Resnonsible for AP:ricul

ture 3greed that: 

a) 

b) 

the rehabilitation of the coconut industr:-r should be given hi~h 

nriority and that a funding nro~e.mme for its develonment should 

be devised: 

this programme should include the conduct of ~n investi~ative 

study o~ the problems affect in&S the coconut industr:-r. 
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!t is vithin this context that the ~rol'osed e•raluation stud~.r !'las 

been i:istructed by the CA...~'I:C0~-~ ~ecretariat. In January 199 3. tl:e 

~-~e!!!ber Gover:-.ments of t!':e CAP!CCY requested mr:!lf' to send an ex;-ert 

in coconut T:?·ocessin~ to assist the CA?:cm.f ~ecretariat in re•rie•.lin.11" 

the existin~ coconut industrr studies and develop!llent ~roposals ~nd 

to act as advisor to authorities and industries in the re£ion on 

coconut developrient issues. Suecifically. the duties of the exnert 

were: 

1. '!'o assfat the CARICQM Secretariat in re•rie~·dng and follovir.v up 

t~e ~recessing projects identified by a preceding :::DF-fin~~ced 

st-.idy; 

2. To advise ~overnm.ent ~uthorities and idustrialists. inter~lia. 

on nev develo~ments in coconut processing. utilization of by

products. and non-traditional uses of coconut oil: 

3. Preparation of detailed report on study results alon~ vith 

recommendations for further action. 

On 15 August 1983. after a tvo-veek visit in ~air.t Lucia, the 

coconut processing ex~ert renorted to the CA~!CO~ ~ecretariat in 

Georgeto\ltl, Guyana to start working on his studies srecified on the 

Job Descri~tion. Incidentally. at the time, the EDF-financed study 

has not yet been started due to unavoidable delays. Faced vith the 

situation. the Secretariat requested that the ex~ert shall, instead, 

visit the coccnut-~roducinr- Cft.RICOM countries and conduct investi~a

tion on the status of the coconut nrocessinv industries, to ~rovide 

ready assistance. if needed- and/or id~ntify areas on which recot?::lenda-

tions for further technical or other a~sistance could be ~ade. Sneci-

~ic areas of study 1urin£ the visits are as rol!ow~= 

~ar:n level: nut recovery systems, copra makin~ or-erations ~nd 

areas for cost reduction: 

?actory level: onerational ~roblems. o~ncrtunities for exr-ansion 

and areas for cost reduction. 

'!'he covera~e of ~he field trins are sho-.m on rage 
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The final objectives of the mission ~ay be re-stated ~s ~ollovs: 

l. To identif"J the nroblems of the coconut industry and the causes 

of lov nrodu~tion of coconut oil: 

2. To find solutions to the problems and to nropose remedial mea-

sures to inc~ase oil production: 

3. To identi!'y projects and activities to ce undertaken to enable 

the region to achieve self-suf~iciency in edible oils and vhich 

vould lead to the develotllllent of the coconut industry. 

To achieve the objectives of the mission, the follovin~ ~etho

dology was considered ap~ronriate for the situation: 

1. Reviev previous studies made on the coconut and oil industrJ 

in the CA?.ICOM region; 

2. Visit the coconut producing countries to un-date the infer.na

tions in the studies and to gather nev information; 

3. Integrate and synthesize infoI'!ll&tions from previous studies 

and nev information into an industry evaluation; 

4. Draw-up conclusions and recommendations based on the situation 

evaluation. 

II. REVIEW OF PREVIOUS COCONUT INDUSTRY STUDY REPORTSY 

A. Status of the Coconut Industry in 1981 

Production 
Coconut production in the region has been adversely affected by 

several proble!!ts, each havinF different imnacts in di~ferent countries. 

~·1ost cOl!lmon a.re: pests end diseases, tree a.~e, "Jeer manaiz:ement. prl!!.edial 

larceny and residual effects of hurricanes. 

Copra production has also been affected in lar~e measure due to the 

diversion of nuts !'rem copra t .. green and dr'J nuts trade. It is estimated 

that about 56 per cent of nuts rroduced go to markets other than copra. 

i.xcept for oil palm and rice bran in nuyana, the potential for other 

oilseed production in the region appears to be of longer term. The 

following table shows the copra production in the Pe~ion. 

1/ 
- CARICOM Secretariat: The Cils and ~ats Subsecotr ~.A/81/5/4. 

I 
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~able l - Re2ional Co~ra P:-oduction 

{metric tor.s} 

COU?mlY 1174 1975 1976 

::Selize !reg. Ne&. 11eg. 

Dominica 2.oes 2.454 2,420 

Grenada 135 20~ 215 

Guyana 5,000 10, 700 11,;oo 

Jz:;iaicz 2,947 5,632 5,066 

st. Kitts-Nevis 75 104 89 

Sa.int Lucia. 5,441 6,102 4,694 

St. Vincent 2,660 2,100 1,0;2 

Ttin.idad and 
Tobaio 6,;9e s,233 B,579 

TO"'...AIS 24,744 35,52s 33,359 

Proce::;sin~ 

1977 1978 1979 
Neg. neg. ~g. 

2.622 2,666 1,733 
275 ;86 200 

5,900 4,800 2,000 

;,041 1,896 2,000 
126 200 140 

5,299 5,e1e 5,665 
1,5s6 2,981 2,981 

B,747 6,684 5.000 
27,596 25,431 19;719 

Two major conditions characterize the ~rocessin~ se,ment of the 

industry: 

, -· Existin~ facilities range from modern and efficient to old and 

inefficient: 

2. ?lant inefficiency is due in part to a short~e of suitable rav 

materials: conversely. many of the ple.nts are only suitable for 

proeessin2 copra and vere not design~d to ~rocess other oilseeds. 

3oth technolo!l)" and under-utilization adversely af~ect the econo-
. , . 

~ic c_ processing. 

The status o~ processin~ plants are shovn in ~able 2. 
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:'able 2 - ~tatus of Coconut ?rocessinq ~lants 

Country. Plant Oil I1illing Oil 3.ef'inig 

Capacity Utilization . Capacity Utiliza: 

TPf •.II Tl'Y o/ 
,:a ,o 

Antigua Edible Oil 
Factor:r 250 .36 

Dominica Dom:iDica Coconut 
Products, Ltd. 6,000 67 ;,347 16 

Gnnada Tempe 
!~actur".ng 5,000 9 876 30 

Guyana Demerara. Oil 
and Cake Mills 5,000 19 3,740 16 

Majuajah .Oil 
"Mills 15,000 a 

Jamaica SEPROD 
Compaz17, Ltd. 14,760 54 14, 126 96 

Saint Lucia Copra 
I·!anuf' a.ct".u:-ers 12,000 50 5,217 33 

St. Vincent Ar...os Vale 
(1979) Ltd.. 1,800 100 1,970 28 

Trinidad. !ever Bras. . 
.md Tobago W.I. L-:4 15,000 22 17,325 55 

Coconut Growers 
Association 9,000 40 10,000 41 

TOTA.IS (Aver•CJltS) e;,e10 <;i.2) 56,600 (54.5) 

~unnly-demand Forecasts 
~ree major conclusions vere drawn in a.ssessin~ the su~r.lY poten-

tial of the region: 

l. In the medium teri:t. assumin~ anpronriate corrective measures, it 

is pro.1ected that the decline of nroduction can be arrested and 

returned by 1985 to a level a.oproachin~ trat of 1970. The pro

jected le•rels o!' production a.re show in Ta."ble 3. 
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Table 3 - Projection of Coconut Production 

(t~ousands of nuts) 

Coimtry 1212 
lleli:e e,aoo 
Domini.ca 15,100 
G%'emda 7,800 
Gu;yana ;o,ooo 
Jamaica 140,000 
St. Jtitts-Nevis eoo 
Sa.i:lt Lucia 46,600 
St.. Vincent 16,400 
!rinidacl and Tobago 69,700 

1'0TAIS 395,200 

1978 
23,457 
20,672 
a,209 

25,000 
128,400 

6.,850 
25,481 
14,550 
39,420 

292,239 

~able 4 - Production Forecasts - Coconuts and Oil 

Camit:rJ 1978 
No. or Buts Oil .PJ:oductio:n (T) 

(ooo•s) Potential Actual. 

Belize 2;,457 2,962 0 

Dominica 20,872 2,635 1,094 

Granada 8,209 648 126 

Guyana 25,000 3,156 1,263 

Jamaica 128,400 22,140 1,263 

~. -·n tts-Nevis 6,850 ~6; es 

Saint Lucia 25,481 3,576 3,576: 

St. Vincent 14,550 1,s37 1i837 

Hn1dad. and 
Tobago 39,420 4,977 3,156 

TO'l'AI.S ·292,239 42,796 12,403 

·"!985 

-23,457 
20,872 
4,000 

25,000 
15a;ooo 

6.,850 
25,000 

24,844 

39,420 
353,405 

~ 
Ho. of lh:tts Potential Oil 

(OOO's} Pmciu.ction (T) 

23,457 0 

20,875 2,635 
4,000 50 

25,000 1,263 

"258,400 27,313 
6,850 zoo 

50,962 7,152 
24,444 ;,oe6 

39,420 3,156 

353,405 44,a55 
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'"'""~~~ 0 :; -- .,.L_ - ,,,, 
:::e~!!.nd ?orec1sts fer Various ·'"'il ?roduct.s (tens) 

Country Edible Oil !-targarine/Shorteni.."lg Soaps To"tals 
1978 1985 ~ 1985 1978 1985 .121!! ~ 

Antigua 288 308 45 48 21 32 354 388 

:Barbados 1,614 1, 713 192 242 76 126 1,822 2,081 

Belize 140 168 23 32 38 69 201 269 

Dominica 468 509 28 ?5 35 44 ..531 588 

Grenada 411 411 45 54 44 55 -soo 520 

Guyma 5,205 7,196 255 304 299 405 6,579 7,905 
.Jamaica 12,765 13,693 1,207 1,457 729 1,249 14,519 16,399 

Montserrat 49 49 1 -9 a- 10 64 68 

St. Kitts-Nevis 197 210 34 36 18 25 249 271 

Saint Lucia. 665 686 52 71 47" 55 764 812 

St. Vincent . 850 899 35 48 36 47 921 994 
'?::iD:idad and 

Tobago 10,251 11,751 644 819 507 824 ·11.,406 1;,;94 

'l.'OT.llS ;3,723 .37,593 2,361 3,155 1.9856 2,941 '7~966 43,698 

2. Production or coconuts is unlikelv to exceed the 4oa million :!.e•,O?l 

unless Jamaica ~chieves its planned 35,000 acre rehabilitation 

pro~a:nme over a ten year period: 

3. Non-trnditional cr~ps represent, at best. a long-ter:n solution, 

and should be bolstered by a well ~ocused pro,.rarnme of research 

and develot'ntent. 

':'a.riz:ets for the industry invol·red a reduction of the coconut 

oil deficint ~rorn 6.4 million ~a.llons to 5.4 ~illion ~allons in 1985 

and to 3.9 r.iillion g;allons in 1~90. 
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III. ~?ffOP~!A':'IC~ FROM COl'?IT!EES VI2I'!'ED 

Antigua 

Coconut and Conra Production 

There are no coconut production st~tistics and copra has never been 

produced commercially in Antigua. Food-nut consumption and whole nut sales 

are insignificant. A trip to the southern section of the island revealed 

a large quantity of nuts scattered and abandoned under coconut trees. ,u
though the trees l.!l"e mostly advanced in ~e, they can nossibly bear about 50 

nuts per ye<J.r. Assuming a productivity of 2,000 nuts per acre ~er year, the 

potential nut production is 1 million nuts per year. Assuming further that 

80 per cent go to copra making and a conversion of 5,000 nuts per ton of 

copra, the copra production potential in Antigua is about 140 tons per year. 

:'he neighbouring islan~. 3arbuda, is renorted :o have more coconuts 

than Anti~a and there has been sane co~ra ~reduction in recent years. 

Eased on this information, the potential co~re. nroduction in Anti~ua 

and Barbuda can be about 300 tons per year. 

~Jevis has been producinF copra for the P'actory in Antigua. 

The statistical projection of coconut nroduction in 1985 is 6.8 million 

nuts per year.'!./ Assuming that 70 ner cent of the nuts are made to 

copra. the copra production potential for ~Tevis is about 700 tons ner 

year. 

Summin~ up. the total copra nroduction potential for AntilTUa. 

Barbuda. St. Kitts and Nevis is about 1.000 tons per year. 

Processing 

~e Edible Oil FactorJ in Antisnia has a conra millin~ canacity 

of 5 tons per da;r and an oil refininii: canacit:r of three tons per day. 

Cn t.he basis of 200 days ner year. t!ie ?lant · s canacit;r is 1.000 tons 

o~ copra and 600 tons of oil ner ;,re11r. 

The equi~ent and :na.chiner:r for both the oil mill and refiner;r vere 

sunnlied b:r ?.osedows and are about 25 ;reg.rs old. ~"anap:ement has col':

plained of lov extraction. hi~h refinin~ losses and noor ouality. 

l/ CAHIC0~·1 f:ecretariat: Oils i.ind !"11ts ::'ub-sector ~.!J\ 81/5/4 



:'he ~lant needs re~a~ilitation. so~e :.hysicP-1 i~nrcve~ents and better 

onerations tecl':ninues. ~·1ith t!':ese, the efficiency of the 't:'la.nt can 

be i:n~roved to 'liable levels. A ~re-~easibility st~dv indic!ltes that 

the onerations of the ~lant can be viable at 50 ~er cent ca~acity 
. • . . 1/ ut1 ... 1zation.-

~-!ark et inll 

:'he estimated refined oil ccnsum~tion in tte area a.re as follows: 

Antigua-Barbuda 370 metric tons ner ;rear 

St. Kitts-Ne•ris 250 metric tons "?er year 

Total: 620 !!tetric tons ner year 

The co~ra vroduction notential ~nd the Dlant ~recessing canacity 

are sufficient to :neet the refined oil need of the area. 

Needs 

1. Establishment of Copra Centrals in Antigua. Barbuda and Nevis. 

2. ?ehabilitation and i:n.prove~ent of plant e~uitll!lent. 

3. ~echnical assistance for trainin~ of personnel for o~eraticns. 

4. ?ehabilitation and fertiiization of existin~ ~lantations. 

5. F~pansion of coconut plantation to nrovide for future increase in 

cons\L~ption and decline of productivity of the trees due to a~e 

and senility. 

6. ~ationalization of r.rices ~f edible oil ~roducts to i~nrove the 

viability of co~ra ma.kin~ and oil orocessin~. 

3elize 

Coconut nroduction 

The nresent land area ~lanted to coconuts in Belize is estimated at 

0,900 ~cres. nainly c~ncentrated alon~ thP. coastal areas and the cayes. 

Accordinor to a. recent surYey, ab::>ut l, 700 fal"!!!ers 11row coconuts vi th a '.!la

jori t;r havinir onl;t about 100 trees. There are a. fe•.r lari<er plantations. 

~fany farn:; are ne11lected 11nd nuts are pilinv up due to lack of ~arkets 

or ~rocessin~ f~cilities. ~n 1981, the coconut nroduction vas estimated 

to re ~bout 13 ~illion nuts rer year. Conra. has not been ~reduced in 

co~ercial ~uantities. :n recent years, there had been occasional ex~orts 

o~ whole dr:r r.uts to the United St11.tes. 
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~e :oc"'nut ~e!'labilitation ?roject 

A Coconut F.ehabilitation ?ro._'ect has been launcl:ed since l'_?,31 b:r 

the 2elize 'Jovernrnent '1-·ith a fertilizer sun~l;r .?r~nt from the U. K. 

:'"z0'rern.-nent. The project is ~ana~ed by the 3elize ''arketini:r Soard. 

The ?reject aims to rehabilitate the existing coconut ~la.ntations ~n~ 

to exnand coconut production throu~h a re~la.ntin~ nroin-a'!!r.le. wit!'l 

~rarer far!!! ~aintenance and rel!'.tlar fertilization. rroduction was ex

~ected to double in three years. 7~e nev ~lantin~s are ex~ected to 

start bearinv a!'ter five years and an increase of some three ~illion nut 

~roduction is expected after nine years. The rro&n-arr.me envisions ~ 

~reduction of at least 10 million nuts in 1995 · 

?rocessinr:r 

~·Tith about four million nuts, Eelize has a copra. nroduction pct en-

tial of aJout 600 metric tons per year. is exnected to double in 

1985. At present there are a nUil!ber of small-scale oil producers or 

"oil boilers" who sutrcly rart of the cookin~ oil needs. '!'here is a plan 

to put-ur a processing plant for the nroduction of refined oil, shortenin~ 

and margarine which will utilize various oilseed and co~ra. "lhen this 

plant will be in operation. Belize will be self-su~~icient in edible oils 

and may have to export its nroduction in excess of its needs. ~·Thile 

wa.itin~ for the oneration of this nlant, the \farketing Board is offerini:r 

to sell conra to other CAR!COM countries. Interested ~arties ~ay ser.d 

their offers to the 0eneral r.'anager. Eelize ~.farketinl" 'Seard. P. 0. Box 4 79, 

Eelize City. Belize. Centr~l ftl!'erica. 

::eeds 

2. 

3. 

4. 

Technic~l assistar.ce 0n ~~rra ~reduction: 

Settin~-up of suitable conra ~akin~ facilities: 

:.~arket for about 600 metric tons of conra ner vear ~ 

Technical assistance for the control of coconut ~ites· 

5. :ncrease in copra nrices to ~ake copra production viable. 
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Ccconut and C0nra ?reduction 

Jo:iinica had a.bout 10.100 acres of coconut land ·..rith about 

376.9?9 bearin~ trees before hurricane tavid in 197?. ':':~ere ~ere 

1 647 registered C0"9ra p;rovers vith 2.303 land.hcldi:ius. ~e a.verai!e 

~a~ size was 4,u acres. ?roductivity was about 2.100 nuts ~er 

acre a.nd a nut production of rou~hlv 21 million nuts was renorted 

in 1978. :n the same year. 2.666 tons of conra were !"roduced. eoui•ra

lent to acout 13.3 million nuts which is 63.4 T'er cent of coconut pro

duction estimates. The balance vent to vhole nut ex~ort. local con

su:nption. and as unrecovered nuts. 

~ominica is said to be the most mountainous country ~~on~ the 

Caribbean islands. Conseauently. most of the coconut ~arir.s are en 

steep nountain-sides and deen valleys. This situation ~ekes fa:r.:i. 

maintenance difficult E'.nd far:n ~echanization impractical. ~!ut re

coveries can be low due to bad terrain and ~oar visibility due to 

weeds and thick ~nder~rowths. 

About 30 per cent of the coconut trees were da.l!la~ed by the 

hurricane. Copra ~reduction dropped from 2.666 tons in 1978 to 834 

tons in 1980. the year arter the hurricane. Copra production dronned 

further to 692 tons in 1981 er 26 per cent of nre-hurricane production. 

In 1982 the _ ryra production picked-un to 1.620 tons and durin~ the 

first se•ren months copra product ion avera~ed about 200 tons per month. 

With ~reduction steadily increasin~. a nroduction of more than 3.000 

tons is probable for 1983, Yhich is 12. 5 !'1er cent ti,;:her than r-re-

r-,urricane level. The meteo!"ic rise in cm::ra ..,roduction is e•rident cf 

the recovery of the trees !'rom the effects c!' the hurricane and the 

effects of the Coconut Rehabilitation a.r.1 Fxria.n~ion Pro,j~ct which is 

.,ointly undertaken by the Canadian International AP'ency and the 

Govern::ient of Dominica. 
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:~e Coconut ?ehabilitaticn and :::Xr:'3.nsion Pro.~ect is a nine-:·ea.r 

ciroi;::ra."'!:!e ·.:hie!'! sta!"ted in l?Sl and ends in 195~. :'!':e ~ro j ect in'rcl ·:es 

~ ai:l c:' ~S 4 .C~ :dllion fro~ the Canadian .'}oyern:'.!ent. whic!'l ·.;-ill 

cover tte ~ollovin~: 

1. !'lantin~ !!laterial for replantin!!' 3.000 ac!"es of coconut fa!".':!s 

des~royed by the hurricane: 

2. ?lantin12: mate!"ial for 3,•JOO acres cf ex~ansion ~rea: 

3. ?e!"tilizer for tT.ro years for bearing trees and for four :rears Por 

new trees: 

4 ·,redicide and nesticide, on case to case basis: 

5. Builidng :'.'taterials for the re~air of d?"yers dar-a.>"ed b:r the hurricane· 

6. Construction of five new dryers .,.hich will b~ o'l'erated bY co-operati•re · 

7. ?uildin2 of farm roads in the exra.nsion areas: 

.3. Equi:cment for land clearing. such a.s brush-cutters and chain-savs. 

A fifty per cent increase in coconut nroduction is ~xr.ected in 

1985. In 1990. when the nev ulantinvs will be in full-bea!"in!!', fit'ty 

million nuts are exnected to be ~reduced from so~e 13.000 ac!"~S of coconuts. 

~is will mean a potential of about 10.:JOO tons of' cor.ra which will be 

a.bout twice the nresent ~illiniz ca~acity at Dominica Coccnut ?roducts 

nlant. 

qa.~nstea.d ~state 

~::amnstead Estate has 32C ac:-es of coconut land. :"le.inl;: "" steen 

!'lountainsides. An avera.P:e of 15 .000 nuts a.re collected e•rery T#eek. 

~·rhich is about 750, COO nuts !)e!' year. The estate he.s be!nln its ferti-

liz~ticn p!'ogramme under the Cocor..ut neha.':Jilit:iticr. ~ro.'.ec't in l '1'31 ~::C. 

3. sd;st:~ntial incre9.se in !ruit-hearin<?" o~ the trees is evider.t. / .. n 

'iVera'1'e ~rlJdUCtivity Of 30 nuts per tree is 'i re~sonable esti.,a.te d~S

t'ite of t!':e trees bein~ in 'idva.nced ~~e. A.ctual nut recover.r is. hovever, 

onl~r a.t'(")ut ;'.)!) nuts ner tree or a ~ro'ta.ble loss of' 25 pe?" cent. ~e low 

recovery is attributed to the ru€'P:ed terr'lin which :nakes toth ~.reedin;-

'ind qe.therin~ difficult and t~e roor visibility due t(") ~eeds and t~ll 

under::r"l•,.;th. 



, l 

~d !:!echanization o:' ~at"!'.". :)nerati-:::ms is i!"!r-ractic1l. a..::.:. :'~~ ~:~!"k. i.s 

done b;r ~anual labour. 

"bringing of nuts to the !"Oa:iside are -r,aid by "";ask~ or ccnt:-act:.:.a.2. 

basis. From the fa.m. tl.:e nuts are !:a.uled b~r a tractor-dra·.:n trailer 

to the conr9. factor;r. 

The estate operates a conra ~actor;r. ':'he ~actory ~as 9. :ar;e 

malayan-tyne conra dryer vith three senarate corr.~art~ents ~~i~~ ~re 

operated alternatel~r. !:a.ch comnart~ent has a canacit:r of 3 .occ :i:.:.ts. 

'Ji th 2 char1d.n11; ner veek the dr;rer !':as a ca.racity of 1.3. IJO'i nuts rer 

week. 

_?rocessin~ 

All copr!l in Dominica are processed at the Dominica Coccnut ?rcduct-

icn -clant in ?ose9.u. The 'Olant has an oil !:!ill. oil refiner;r. cc~-

plete lines for toilet scan and lau..~dry soa~. ~lycerine recovery a~d 

evaporation equipment and nlastic-hottle !'!akin~ l'!achines. :'he laborator;r 

is adequately eoui~ped for ouality control. 

The oil mill consists of a P.osedo.,,-n ~Jark !! exr,eller and a Lion 

Anderson Expeller. h&.1!..~er mill. cookers. screenin~ tank and standard 

auxillary eouirnnent. The combined millin~ caracity is 24 tons of copra 

~er 24-hour o~eration. ?esidual oil in cake ran~es from six to seven 

~er cent and recoveries vary from 150 to 153 tons of oil ner ten of 

conra. On the basis of 250 day·s 'l year. the :nillin~ ca::-acit;r of t::ie 

plant is 6.000 tons. 

The oil re!'ine!":'.r is a conventional Rosedown oil refining r.lant. 

3esicall::t. it consist:; o!' a bR.tch ne'.ltr1.l:ized-rle11cher. a tatc:t deo!'.',.,urize!". 

cooler. a hi7h-vacu\ll'! system ar.d +"ilters. -oe:'ining lo!':ses ·ra'!"r ·,fit'.: t'.:e 

quality of the oil but recoveries are ~ela.tively hi~h. '!he re~iner:r has 

a canacity o!' about :5 tons of oil r.er 24-i:ours or.er"ltion. C'"rerated 

250 days a :rear. the re!inery car:a.city is 3. 750 tons cf oil. ~e car.a-

cit? of t;~e refinery can be increased b;r fift;r ner cent with the addition 

of a vacuum bleacher. 
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::eeds 

l. :Jevelo~er:t of nev rroduct:; i~ anti.ci~ation ,..,~ excess r:at ~r-:ducticn: 

2. ~evelo~~ent of idle estates ~nd fa:r.:s ~er co~ra rrcduction: 

3. ~etti~~-~~ o~ co~ra centrals fer t~e s~all rar::.ers· 

4. ~~asibility studies for by-~roducts utilization· 

5. ~evelorment o~ a systems to maxi~ize nut recoveries ~nd i~nrove 

far.:i ~aintenance: 

6. ?ationali~ation of !'rices of edit le oil ~roducts to i:?!"."rove via-

bility of copra ~reduction and oil r.rocessin~. 

~renada 

Coconut and Conra ?reduction 

':'here are rou~hly. 4.000 acres of coconuts in ~renada. ~ost of vhich 

are located in the easte!"Il, north-western and southern coastal areas. 

Like the other islands. Grenada is a ~ountainous count:-y and the coconut 

?lantations are. lar~ely, on mountain sides and hilly land. ~arm sizes 

var.r from a fev acres to lar~e estates. Ho~e Estate. the lar~est coconut 

plantation has 250 acres: Paradise ~a?"!"s of r.ren~da ~a?"!!ls Co!""!")or~tion 

has 150 acres in coconuts. Sarne of the farms are of nure stands and ~any 

intercrc~r.ed vi th bar.anas and other ~ood crot:'s. Host of the conra :1ro

duced co~e from lar~e farms ~nd estates while the small ~reducers tend 

to sell their nroduce as ~reen nuts or dry nuts. It is estimated that 

?roductivity in the island averaves a.bout 40 nuts r-er tree or rou~hl:r 

2,000 nuts r.er acre ner year. Sased on this assumrticn. the notentia.l 

nut nroduction is a.bout 8 million nuts ner year. Conra. r,roduction in 

1982 was 973.500 pounds or u4o tons. Eased on 6,000 nuts ner tor. co~r~. 

2. 640. SOO nuts were !'!A.de to co-rra. Dr:r nuts sales Y~s recorded to re 

acout 12G 2JO nuts. Assur.iin~ that l ~i~lion nuts ~o to loc~l consU!?!ntion 

as ~reen nuts and dry nuts. some 4 million nuts remained uncollected or 

5C per cent of ~reduction. There is a veneral ne~lect of coconut nlanta

tions. some !'arms overrun ·.;itt: weeds and irrasses. ~·Tith this condition. 

nut collection and gatl:erinj.?' are di rricult tasks. ':'his ::artiall:r ex

r:lains lo.., nut recover:'. 
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-:'.t is rei:;orted t!':at conra-r."?a.kin~ in ~renada is 13.r~el~· ~7 sun

d~Jinl".. :'he!'e is an acute lack o:" dr:'.rinP'. facilities. ':'!':is ~ccour.ts 

for the ~re:"erence of s~all fa~ers to sell their r.uts i~s~ead ~~ 

~aking co~ra. ~ince the ~arket for nuts is limited. so~e nuts ~ould 

re~ain uncollected. 9urinv the first six ~cnths of 1083. 512.1CO lts 

of copra .,,ere nroduced. If the trend continues. nroduct1on in 1~83 

will probabl:r :e close to 500 tons. rouorhly eaue.l to tte c-roduct ion 

in 1982. (~ate that there has been a si~nificant increase in cor.ra 

rroduction in the other islands betveen 1982 and 1983). •.rith a nro

bable ~reduction of eiP.'ht ~illion nuts, r.renada's potential cc~ra nro-

duction is about l, 300 tons r.er ;re'lr. T1':e actual l:'rcducticn is onl:-' 

36 ner cent of notential. 

Grenada· s edible oil renuirement is about 500 tons '!"er :rea!". !::Je""'i

cit in oil nroduction is sunnlied from imrorted oils. If the coconut 

production esti~ates are about right. the notential oil '!"reduction is 

700 tons per ;rear. This indicates that r:renada has nossibilities for 

self-sufficiency in edible oils. 

Processing 

The ':'empe :.!a.nufacturin!? plant in St. ~eorP.'e nrocesses a.11 corra in 

~renada. ':'he ~lant is, basically, a ~osedowns nlant consistin~ of an 

oil mill. refinerf and lau.~dry scan ~lant. 

':'he oil riill has a :•ark !! ex~eller, ""ith cookers. ha'T'.r.:er :-::ill, 

~ravity oil screen. ~ilter ~ress and a cake mill. The ex~eller has a 

caracity of 17 tons o~ conr'3. ~er 24 hours onere.tion. ~ith 500 tons o~ 

co~ra., the ~ill need o~erate cnly 30 ·iays to '!"'roce!'ls the co~r~ ~roriuction. 

3asinv en 200 da:.rs CT'eration. ti':e :nill CR.1'.'acit;r is 3.hSC tor.s '!"er :•ea!" 

ar.d the canacit;r utilization is e.hout 15 ner cent. :n l'./~Z. out o:' 

972,648 lbs of co~ra milled, 1.268 drt.:!!'S or 57,060 ~allor.s of refi~ec! 

oil were produced. ft1lo~inq for reasonable refinin~ losses. the extrac

tion rate is only ll~o ~allcns ner ton co~ra. ?art of the ine!'ficienc;r 

is due to t~e ~uality of copra milled. 
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:1:.e refiner:r c~nsists, basicg.ll~.r .. ~!' 3. batch net!tralize~ .. 

·rac:iu"".': 'bleac!'ler, decdouri:e!". coc:.e!" and filte!"s. ?tea::i :s rro-

di..;.ced "cy a locor.totive-t:~e oil-:~i!"ed ste'll'.:. toiler ~1hich c"Oe!"!ttes 

.-< • • 
~eoaour1:::.e:-. 

A super!'leater ::e~ts t:-:e strir-ni.n~ stea~ for t'.':e 

':'b.e va.cuUr.? s;.rste!"t :. s a ~a.ro!"tetric c::mdenser-·rac:.:.i..;..-: 

nWl".p series ca~able of effecting a. relative.!.;r low- •r'l.cuUI!!. 0er:~erJ 

ca~acity is about ~our tons oil ~er day. 

':'he scan plant cons!sts. basicallv~ of a soan kettle. C!"""~t~~er. 

slabcer. cutter and stampin~ ~a.chines. foap stock is ~a.de into 

coloured laundr;r soap. 

~reeds 

1. An intensive conr'l. nroduction nrnn-'lt'll!le· 

2. General rehabilitation of coconut far:ns and ~est control· 

3. For the ~empe plant: a hi~h ~ressure boiler, more efficient 

vacuu."ll pum!) and more equiprnent for the laborator.r: 

4. Rationalization of prices of edible oil to improve the •rfabilit~r 

of copra rroduction and oil nrocessin~. 

Guyana 

Coconut and Conra ?reduction 

According to a ~overnment survey in 1978. there were 16.450 farT!ls 

with coconuts, 2,862 of which are of nure stands and 14,622 were with 

scattered nlantin~s. ':'he area with ~ure stands was 21,433 acres while 

there were 367,646 trees in scattered nlantings. The main coconut ~ro

ducin~ area~ in Guyana are shown in ~~ble 6. 

T1.cle IS - '~ain Coconut !°'!'od.uc ina ft.rea:j 

.\re!!. '!'otal ~To. o~ Pure ~t:inds Pc'.ltte?'ed ?.!.a!'ltiM'S 
farms with P'9.~S Ac!'es F9.?'!'!S ':lg,l=._s 

coconuts 

Esriuibo Coast a.nd 
!slands 3.547 552 2.153 3.230 9-3.905 

East Demere.re. 3.610 671 12.143 3.C22 41. 270 

£ast 3erbice 4.886 771 1,707 4.513 oo.419 

:rcrth '·iest and 
?on:ercon l. 555 331 3,495 l .15C• :.. r;';i 185 

:'otals: 13.407 2.375 l'.),498 11.929 3hh_7q3 

~curce'. '1u:ra.na !'ur~l P.ouse~.old Sur•re~'. 1978 - ~·'ir.. of ft.k"'ri cult u!'e 
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:~o si:nificant c~ar.~es hac ~a~~ened since 1078: 

1. So~e 0 f' ~~e ~cccnut rilanta.t i.:ms ~ad been cor.vert.ed t:::i rice ~?"educ-

tier. ~nd ~ousin~ lots: 

2. rvrie~shi~ of lar.d and sizes o~ ~a~s cculd ~ave ~~an~ed. 

:'!le reduction of acrea~e is assi..:t":ed to be about ten ~er cent. ':':le 

chan~e in mmershi-=i could not have c!:lanP-ed ':"roductivit:"" si'!ni ficantl~r. 

':.;ith these ass~ptions. the ~resent area under coconuts could be ai:::cu1: 

19 IJCO acres. At an aver'l.;-e of 2,0CO nuts !'.ler ac!"e :~ror. r-ure s.:."lr.ds. 

and fi i't;r nuts per tree fro!!! scatte!"ed :->lantint:'.'s. the total nut -::-reduc

tion is ~:tout 55 ::till ion nuts :cer year. This is about t·.1ice the recorded 

nut production in 1979. ~able 7 ~hows the ~roductior. of nuts. cc~ra. 

and refined oil fro~ 1970 to 197~ and cor.!"8. and oil ~reduction fro~ 

19t0 to 1982. 

Table 7 - ?reduct ion of :'ruts. CC'n?"!l and ?e~ined "'., 'l-

'!ear Nuts Copra 
('OCC) { '000 lbsj 

1970 .50,CCC 11,365.8 
1971· 55,000 .14,609.3 
-;972 zS,500 17,~93.o 

;973 ~7,ltOC 9,95c.9 
1974 2~,40C 5·,cc4.~ 

'1975 .51,JCO 10,687.3 
1976 ;z,4oo 1:. ,z;s.i, 
1977 25.~00 ;,927.9 
1978 27,587 4,792.1 
1979 33,;:?.00 4,736 
198o 4,050 
-:98-: 2,365 
i9S2 1,345 

*Refined oil calculated as 58 per cetn of copra. 

Source: Ministry of Agriculture statistics. 

in ~uvana 

Refined Oil 
('COO lb!'S.) 

7,910 
8,900 

10,69: 

7t180 

2,900 

7,010 

6;~54 

3,358 
2.,"9755 

·t t 918 

~.349• 

I ,,72• 
780· 



~t c'lll te noted :ta: in 10~~. t~e r~tio net~een nut ~reduction 

'3.n:! CC:'ra -:"roducticn is 2.':7 

to :-r'.'.lduce a ?Ound of ccnr~. :t is cicssible. :::.en. t::!!.t dc:!:estic !'mt 

consu::?ntion and ~ut sa.:es •ere not included in the nr'.'.lduction fiirure. 

If ve ass'..4me that six million nuts ~e~t to ccnsu.~ntion and nut sales 

and .'!. seYenty -::ier cent nut recovery, the actual nut nroduction in 1?76 

;;as 55 million nuts - a fi~re ·.;-hich tallies vith r-reYious calcclatfons 

based 0n acrea~P.. T~ ve ~cv as3-=e a decrease in n~t ~roducticn o~ 

ten per cent fro:::i 1976 to l ~g 3. for 1r:<1.ricus rea.scns. the present nut 

production in Guy.'l.na is atout 5C :rill ion nuts a :.reR.r. rn tte basis 

of 5. 000 nuts !'er ton of cor-ra. 10. con tons of conra c'.ln ":'.e r?"oduced 

from 50 million nuts. Eased on a recovery o~ 50 ~er cent fro~ ~illin~ 

and refininu. the -ootential refined oil production is 5.?00 ton~ or 

rer cent of estimated annual consur.:.ution of ~.2GO t~ns in l~e5. 

It would be interestinv to note that in Trinidad. the~ vere able to 

produce 5.00C nuts per acre by clearin~ under tr.e trees and nrovidin2 

facilities ror maintenance. ~atherinp and copra ~.akinv.. even without 

fertilization. It vould be safe to ass\JI!le that by doing _t~e sa.rne to 

the coconut olantations in Guyana. the nroductivity can also be in

creased to 3.000 nuts ner acre or 50 ner cent ~ore th~n the asstlr.'!ed 

value or 2.0CO nuts. EvP.n without fertilizatio~ or re~lantin~. ~uyana 

has. therefore, the ~ossibilities or achievin~ self-suf~iciency in re

fined oils. 

~ebuildinP.: t~e Co1m1 !ndust?'7r 

'!'he ~re~test need of tte coconut indust?'7r in ~uy~na is to rebuild 

its co~ra industr'f. As sr.cwn earlier. t!':e c01..:ntr:-r '.°'.3.s t!::e -otential f'.)r 

self-sufficiency in edible oils. :r. order to achieve tr.is <;!'Oal. at the 

le~st cost and in tte shortest time. it is recol"l!!ended that a coconut 

industry enterrrise. such as a Coconut revelo~ent r.o~~any. be create~ 

and '"hi ch shall undertake the ~oll-::ivin . .:i: .,..roP:re.r.me and functions. 
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1. To lease or rent all abandoned and under-exploited coconut estates 

and farms and to exploit and develop these lands for viable copra 

production operations; 

2. To acquire funds and manage the operations of th~ encerprise; 

3. To undertake such other activities that will be required for the 

development and viability of the coconut industry. 

Guyana should not stop at self-sufficiency. It has the land and 

the climate suitable for coconuts. It should aim at being able to ex

port not only oil but also other coconut products. The coconut indus

try is still the most reliable and stable agro-industrial industry. 

A coconut replanting programme should then be launched in the earliest 

opportunity and time. 

Processing 

The three oil processing plants in Guyana are shown in Table 8. 

Table 8 - Capacities of Oil Mills and Refining Plants in Guyana 

..Bame of Compan7 

Demerara Oil and Cake Mill 

J!aharaja Oi1 nill 
~ational ~~ible Oil 

Co:11'2llY ( Ci?C) 

T.C'?~ 

~a~acities b~se~ e~ ~CC ~ays 

Ci1 }:ill 
(tons copra) 

13,500 

27,500 

R~!iner,. 
(tons Oil) 

7,6c-c 
18,200 

The Demerara Plant consists of an oil mill, an oil refinery and a small 

shortening plant. Milling equipment consist of a Maxoil Duplex and two 

small Maxoil expellers from Rosedowns, hammer mills, rollers, cookers, oil 

screeners and filter press. The mill has a capacity of seventeen tons per 

24 hours operation. The refinery is a conventional batch-plant consisting 

of neutralizers, bleacher, deodourizer, cooler, filter press and cooling 

tower. Vacuum system is o barometric condenser-vacuum pump series. The 

shortening plant consists of blending tanks and a drum-type chiller. 

Steam is supplied from oil-fired vertical boilers and passed through a 

separate super-heater. The refinery capacity is about 12 tons per 24 hours. 
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The Maharaja Plant consists of a full-press Anderson Oil Mill plant 

and a Rosedowns batch oil refinery. The mill consist of two Anderson-Duo 

expellers with a hammer mill, vibrating screen, filter press, and copra 

cookers. Milling capacity is 30 tons copra per day. The refinery is a 

Rosedowns batch-type design with a combined neutralizer-bleacher, bleaching 

filter, deodourizer-cooler and a 3-stage jet-ejector vacuum system. Steam 

is supplied from a high-pressure oil-fired steam boiler. The refining 

capacity is about 15 tons of oil per day. 

The NEOCOL plant consists of a mechanical pressing plant, a solvent 

extraction plant and a refinery, supplied turn-key by SKET of Germany. 

The mechanical press can be operated as a pre-pressing plant for the sol

vent extraction plant or as a full-press plant. The pre-pressing capacity 

is about 45 tons of copra per 24 hours operation and 24 tons of copra as a 

full-press plant. Oil in cake after. pre-pressing is about twenty per cent 

and about ten per cent after full-pressing. The mill consists, basically, 

of a copra breakers, expellers with cookers, vibrating oil screen, filter 

press and cake cooler. The solvent-extraction p!~nt is a batch design, ba

sically consisting of a batch-type rotary extractors, solvent tanks, miscella 

tanks, miscella filer, miscella evaporator and solvent recovery system. 

The plant has a capacity of about 24 tons of feed (pre-press cake) per 24 

hours operation. Residual oil in cake, after solvent extration ranges from 

one per cent to three per cent and the solvent loss ranges from four to eight 

kilogrammes per ton of feed material. The solvent-extraction plant can pro

cess rice bran or corn germ. Refinery equipment consi3t, basically, of 

open-type neutralizers, vacuum-bleacher, deodourizer-coolers and a 

bleaching filter. The vacuum system is a booster-vacuum pump series (without 

inter-condensers). Steam is supplied from high-pressure oil-fired boilers. 

A cooling tower is used for re-cycling cooling water for the whole plant. 

Hope Estate 

Hope Estate has a land area of about 4,000 acres planted with various 

crops and has about 1,600 acres of fruit-bearing coconut trees. In 1982 

2,260,900 nuts were harvested and 544,800 lbs (248 metric tons) of copra 

were produced. Nut recovery is estimated at about 70 per cent and there 

is a high percentage of immature nuts in the nuts harvested due to the 

harvesting system. Nuts are harvested by hooking or climbing. 
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The nuts are transported from the farm to the drying station 

along water canals in boats and by tractor-drawn trailers. The nuts 

transported on land are usually dehusked at the farm, while nuts trans

ported by boats are dehusked at the drying station to provide more fuel 

for the copra dryer. 

At the drying station, the nuts are cracked over a container which 

catches the water. The water is boiled and concentrated to make a kind 

of local food seasoning. The kernels are "digged" and placed in shallow 

wire-screen trays. The trays are placed on tray racks inside the dryer 

where the kernels are dried by hot air. Hot air is produced by a large 

cylindrical steel duct under the trays. The duct is heated by burning 

coconut shells and husks in a furnace at the front-end of the duct. 

Drying time varies from 12 to 16 hours and the dryer has a capacity for 

6,000 nuts. 

Excess coconut shells are made into charcoal by an improvised steel 

charcoal retort. Unused coconut husks are made into fibers and handicraft 

fiber products. Handicrafts are also made from coconut leaf midribs. 

Operations of the estate are highly labour intensive. In some of the 

jobs, cost is controlled by piece-work or contract work. The presence of 

many immature nuts in the nuts used for copra making indicate that the trees 

are over-harvested or "forced" harvested. Immature nuts produce less copra 

and poor quality copra. Some system should be applied to reduce the har

vest of immature nuts. 

Needs 

1. A crash-programme for copra production; 

2. Rehabilitation of the Demerara Oil Mills; 

3. Wet-processing plant to produce skim milk, edible coconut flour and 

cooking oil; 

4. Feasibility study of a large-scale fiber processing plant for establish

ment sometime in 1986; 

5. Rationalization of prices of edible oil products to improve the viability 

of copra production and oil processing. 
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Jamaica 

Coconut and Copra Production 

Between 1966 to 1979 about 7 million coconut trees had been planted 

and since then replanting has continued at the rate of about 500,000 trees 

per year. As of 1982, 43,000 acres have been planted to coconuts, 26,000 

of which are full fruit-bearing. A target of 58,000 acres has been set 

for 1991 with 5.8 million trees. New plantings are mostly "malayan dwarfs". 

The variety has been chosen over the old caribbean tall due to its apparent 

resistance to lethal yellowing disease and its early bearage. However, it 

has a disadvantage as a nut source for copra making due to its thin kernel, 

small nuts and short shelf-life. It takes about 7000 nuts to make a ton 

of copra. A new variety called "mapan" a cross between the malayan dwarf 

and the panama tall is under development. The mapan is claimed to inherit 

the disease resistance of the dwarf and the nut qualities of the tall parents. 

In 1982, the nut production was estimated at 106 million, while in 1983 

some 116 million nuts are expected. The equivalent copra production are 

15,800 and 17,300 tons of copra in 1982 and 1983 respectively. The actual 

copra production in 1982 was 1,617 tons and the projected production for 

1983 is 2,500 tons. Actual copra productions are only about fifteen per 

cent of potential. It is estimated that about 40 per cent of nut produc

tion goes to jelly-nut consumption, "oil boiling", and to dry-nut sales 

and consumption. It is apparent that a considerable quantity of nuts are 

uncollected. 

Most of the copra produced come from large coco~~.t estates. Most of 

the coconut farms belong to farmers with small land-holdings. Copra price 

averages at about J$1,500 per ton (about EC$2,000) from the farm. It is 

apparent that increasing the price alone was not sufficient to boost copra 

production as expected. It is worthwhile to note that the oil production 

equivalent to the 1983 nut production is about 10,000 tons which is, inci

dentally, the projected refined oil consumption for Jamaica. 

Lethal yellowing disease still exists but has been reduced to controlable 

levels. The coconut mites are becoming a pest problem. Larceny, which 

apparently has some relation to "oil boiling", has compelled estate owners 

to harvest even pre-mature nuts. This down-grades the quallty of copra. 
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The Copra Programme of the Coconut Development Board 

To hasten recovery of the coconut industry, the Coconut Development Board 

started a Copra Programme in 1980. Under the programme, coconut farmers are 

entitled t~ free seedlings, weed grant of 32 cents per tree per year, and 

free fertilizer for a period of five yeazs. In return, the farmers commit 

fifty per cent of their production to be sold to the Board. The Coconut 

Development Board is the exclusive copra buyer and copra supplier to 

SEPROD. 

The Bowden Estate, St. Thomas, Ja111aica 

Bowden Estate has about 1,800 acres in coconuts with about 120,000 

trees over six years and full-bearing. In 1982, the production was 2.2 

million nuts. As of July 1983 production hit 2.55 million and about 3.8 

million nuts are expected for 1983. The trees are mainly malayan dwarfs 

and the nut to copra conversion is about 7,600 nuts to a ton of copra. 

Productivity is only about 35 nuts per tree per year, which is very low 

compared to the normal productivity of the malayan dwarf of 150 nuts. 

The Estate operates a copra factory which has three malayan-type copra 

dryers and Chula copra dryer. Each of the malayan dryers has a capacity 

of 10,000 nuts capable of two chargings per week. The diesel-fired Chula 

dryer has a capacity of 30,000 nuts with a drying time of 30 hours. High 

nut spoilage is noted due to the short shelf-life of malayan nuts and the 

long storage period due to the size of the dryers. Low copra grade is a 

result of spoiled nuts, pre-mature nuts and long drying time using the 

malayan dryers. 

The Soap and Edible Products Co., Ltd. (SEPROD) 

The SEPROD Plant is an integrated processing plant. The Oil Department 

operates an oil mill and an oil refinery. The oil mill is an Anderson full

press plant with three Super-duo expellers. The mill has a capacity of 

about 72 tons of copra per 24 hours operation. The refinery is a continuous 

plant supplied by Cambrian of Canada, and has a capacity of 90 tons per 24 

hours. The refinery was designed to process various edible oils including 

copra oil and soyabean oil. At present, all copra oil production are used 

in soap manufacture. Edible refined oil production comes from soybean oil 

extracted at the Jamaica Soya Products plant. 
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Needs 

1. Setting-up of copra centrals to process nuts from small farms; 

2. A more aggressive copra production programme to minimize jelly nut 

consumption and "oil boiling"; 

3. Dryer designs with shorter drying time and low operating costs; 

4. A programme to control the spread of the coconut mites; 

5. A system for lower farm maintenance cost; 

6. A project study for the setting-up of by-products utilization facilities 

and the subsequent establishment of viable plants. 

Saint Lucia 

Coconut and Copra Production 

Before the hurricane "Allen" in 1980, the land area planted with coconuts 

in Saint Lucia was estimated at about 30,000 acres. Since the country is 

largely mountainous, a large portion of the coconut farms are located on 

steep mountain sides. The hurricane damage was estimated at about 25 per 

cent of the coconuts. Since there has not been significant replantings after 

the 1'turricane, the "net" coconut land area at present is about 23,000 acres. 

The plantations are scattered widely throughout the island. About 60 

per cent of the farms are interplanted with bananas and other food crops. 

In 1981, there were 2,296 coconut producers registered with the Saint 

Lucia Coconut Growers' Association producing some 3,700 tons of copra 

during the year. The farm sizes vary from less than an acre to over 500 

acres, with annual productions ranging from about a ton to over 250 tons 

of copra. Copra yields also vary widely from about O.l ton to about 1 ton 

of copra per acre per year. Records show that smaller farms have generally 

higher copra yields than the larger estates. This is explained by the fact 

that many of the small farms are interplanted with bananas which are regu

larly fertilized and cleaned, while many of the estates are neglected or 

even abandoned. 

In 1981, 85 per cent of copra deliveries to the SLCGA were from small 

farms with less than 20 tons of copra per year. The following Table shows 

the copra production in relation to fa1m sizes before and after the hurricane. 
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It should be noted that with 23,000 acres, Saint Lucia should produce 

about 12,000 tons of copra per year. In 1982, the production was 

3,755 tons. Production from January to June 1983 was about 3,000 tons 

during the six months, a production of 6,000 to 7,000 tons copra is 

anticipated for the year 1983. This is roughly fifty per cent of the 

potential copra production. If an effective copra production programme 

is launched, it is probable that 10,000 tons of copra can be produced 

in Saint Lucia. 

Table 9 - Copra Production vs. Farm Size 

Categor:r Number of Producers Total eopra Delivered 
(tons) 

'rons Per Year 1978 1222. 19So 1q81 .. n.,o 197j 12!0 1ili ·~ - --
.Belo• 20 2,!t18 2,696 2,915 .., .,R., ,, ... _. 3,751 4~194 4,626 3,122 

20 -49 20 22 Z2 9 606 666 608 234 

50 - 99 ' 4 4 5 187 268 Z24 ~46 

100- 249 6 6 1 780 934 1,027 

250 a:d above 1 269 

'?otals 2,448 2,128 2,948 2,296 3,593 6,062 6,•85 3,692 

Source: St. Lucia Coconut Growers' Association. 

The increase of proudction in 1983 indicates that some of the idle 

estates have resumed copra production. 

Most of the estates and farms require rehabilitation and clearing. 

Some of the farms and estates have been neglected or abandoned after the 

hurricane. A loss of about 30 per cent as unrecovered nuts is probable. 

This is due to bad terrain, poor visibility due to hea·Ty under-growths and 

abandonment. The coconut mite is a growing pest problem of the coconut 

industry in Saint Lucia. 

Copra Production and Whole Nuts Sales 

Copra making is by sun-drying or with the use of the typical malayan 

copra house. There is an apparent lack of copra dryers, especially for the 

small farmers who cannot afford to construct a copra house. Since most of 

the copra come from small producers, the construction of copra drying facili

ties would significantly increase copra production. All copra are sold to the 

St. Lucia Coconut Growers' Association, which in turn, sells the copra to the 

Copra Manufacturers' plant for processing. 
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In recent years there had been occasional exports of mature nuts to 

the United Kingdom but the volume has continuously declined from 241 tons 

in 1978 to 60 tons in 1982. The 1982 nut e.'Cportation was less than one

half per cent of copra production. Jelly-nut consumption is estimated 

at about 2 million nuts per year or about five per cent of nut production. 

Processing 

The only copra processing plant in Saint Lucia is the Copra Manufacturers' 

plant located in Soufriere. The plant is owned and operated by the St. Lucia 

Coconut Growers' Association. The plant has facilities for oil milling, re

fining and laundry soap production. The Oil Mill has three Rosedown ex

pellers with a totaI• capacity of 50 tons of copra per day. The total re

finery capacity is about 24 tons of oil per 24 hours operation. Based on 

300 days operation the milling capacity is about 15,000 tons of copra, while 

the refining capacity is about 7,000 tons. The soapstock from the refineries 

go to laundry soap production. With the projected production of 6,000 tons 

in 1983, the mill will have a fourty per cent capacity utilization. 

A3suming that all crude oil is converted to refined oil, the production 

will be about 3,500 tons or 840,000 gallons. This will mean a capacity 

utilization of about 50 per cent. 

The Oil Mill is relatively an efficient plant. With only six per cent 

residual oil in cake, as reported, extraction is about 150 gallons per ton 

of copra. Reports show, however, that refining losses are on the high side. 

The refineries are of the conventional batch systems. 

The plant has two steam boilers, one of which is in use, in a Bunker-C 

fired fire-tube boiler, while the other is a water-tube boiler. The water

tube boiler can easily be converted for coconut-shell firing. 

Consumption and Market 

Refined oil consumption for Saint Lucia was estimated to be about 

194,000 gallons or 800 tons in 1983. This is equivalent to, approximately 

1,300 tons of copra, roughtly twenty per cent of projected copra production 

for the year. The 1985 exportable surplus will be about 650,000 gallons. 
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Areas for diversification 

1. Production of fibers and fiber products from coconut husks; 

2. Production of charcoal and charcoal briquets from coconut shells; 

3. Production of coconut food products. 

Needs 
1. Rehabilitation and development for copra production of neglected or 

abandoned coconut estates and farms; 

2. Setting-up of copra centrals for the small copra farmers; 

3. A feasibility study for the commercial utilization of coconut by-products 

and a consequent establishment of processing plants, if feasible; 

4. A programme for controlling the coconut mite; 

5. A replanting programme to increase capacity utilization of existing 

processing plant and to provide raw materials for other coconut products; 

6. A feasibility study for the establishment of electric power plant using 

coconut shell as fuel for steam-turbine system; 

7. Rationalization of prices of edible oil to improve the viability of 

copra production and oil processing. 

St. Vincent 

Coconut and Copra Production 

St. Vincent has approximately 5,600 acres of coconut land most of which 

are on the western coast of the island. Like most of the Caribbean islands, 

the country is largely mountainous. Consequently, most of the coconuts grow 

on ~ountainsides and valleys. More than 70 per cent of the coconut land 

belong to large estates. The two largest estates, the Orange Hill Estate 

and the Union Estate, occupy about 3600 acres. Based on 2,500 nuts per acre, 

the norm for the island, the potential nut production is roughly 14 million 

nuts per year. In 1982, actual nut production was 9,134,000 of which 1,022,000 

were exported as dry nuts. Incidentally, the dry nut market has been on a con

stant decline. In St. Vincent the dry nut exports dropped from 4,130,000 in 

1980 to 1,022,000 in 1982. The local nut consumption is placed at five per 

cent or about 700,000 nuts per year. Adding up, some four million nuts must 

have been left uncollected or about 28 per cent of potential production. This 

value is probable and understandable considering the bad terrain and tall under

growths in many of the farms. 
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More than 90 per cent of the copra produced come from the estates. 

The large estates have "industrialized" their copra production. This is 

the reason for the increase in copra production and the good quality of 

copra. In 1981, copra production was 1,130 tons. This jumped to 1,673 

in 1982. About 2,000 tons of copra are expected in 1983. Potential 

copra production based on 5,000 nuts per ton is 2,800 tons. The 1982 copra 

production is about 60 per cent of the potential. The constraints for 

increased copra production are: 1) limited milling capacity; 2) problem 

of market for oil; and 3) lack of copra making facilities for the small 

farmers. 

More than 50 per cent of the coconuts are infested with coconut mites. 

This has reduced the size of the nuts and nut production. Weed growth is 

another problem since the volcanic soil seems suitable for weeds and 

grasses but is deficient for coconut growth. The heavy undergrowths pro

vide suitable habitats for rats. 

Union Estate 

Union Estate is about 400 acres largely planted with coconuts with some 

parts interplanted with bananas and other crops. The farm yields some one 

million nuts per year. Calculated at 40 trees per acre, the resultant 

productivity is about 65 nuts per tree. Some sections of the farm, inter

planted with bananas yield more than 9u nutq per tree. This is due to fer

tilizer-sharing with the bananas, good maintenance and almost complete re

covery due to the existence of bananas. The nuts are relatively large and the 

nut to copra conversion ratio is about 5,000 nuts per ton copra. Mite in

festation is still limited but is spreading to a wider area. 

The farm is well maintained by regular brush cutting schedules. Due 

to the rugged terrain, most of the farm jobs, including clearing and weeding, 

are done by contractual labour. It is claimed that good farm maintenance 

res~lted in about 17 per cent nut production and recovery. Only fallen nuts 

are harvested. Most of the nuts are dehusked in the farm and are transported 

to the copra station by tractor-drawn trailers and hired trucking. 
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Copra making operations are all on contractual work. The nuts are 

cracked then the kernels are removed from the shell in one station. 

The kernels are hauled by trucks to the drying station. Forced-draft 

diesel-fired dryers are used. A drying cycle is about 24 hours. The 

copra produced is of high quality. The free fatty acid content of oil is 

reported to be less than 0.5 per cent. 

Union Estate has an idle coconut fiber processing plant. Equipment 

include a defibering machine, baling press, machines for making twines, ropes, 

brushes and matting information on the fiber plant can be obtained from 

Mr. Werner Voeth of CDB, Barbados. The plant has a capacity to process 

husks from 8,000 nuts per eight hours operation. 

Orange Hill Estate 

Orange Hill Estate is a 3,200 acre coconut plantation. The farm yields 

about 4.2 million nuts per year or about 1,300 nuts per acre. This is 

relatively low compared to Union's 2,500 nuts per acre. Based on 2,500 nuts 

per acre, the estate should produce some eight million nuts per year. Nut 

recovery is a very difficult problem due to the bad terrain and heavy under

growths which make nut-picking difficult and expensive. The size of the 

plantation may also contribute to the low efficiency of nut collection. 

Orange Hill Estate is in the vicinity of the Soufriere volcano. The rich 

volaanic soil favours growth of weeds and grasses but is not suitable for 

coconuts. Weed control and brush cutting, which are mostly done by labour, 

are both technical and cost problems. Hauling of nuts to the factory and 

brush-cutting on flat land are by tractor operations. Practically all other 

jobs are by contractual labour. The estate has five tractors for nut hauling, 

brush-cutting and other odd jobs. ~ormally, two brush-cuttings 3re scheduled 

per year. 

Based on eight million nuts and an average of 6,000 nuts per ton of 

copra, the copra production potential of the estate is 1,300 tons per year. 

Most of the nuts are made into copra with some exportation of choice-nuts. 

The estate operates a copra factory. The plant has three forced-draft diesel

fired dryers, each with a capacity of about 12,000 nuts. Drying cycle is 

about 30 hours. 8rying cost is high due to expensive fuel and long drying time. 

Actual copra production from 4.2 million nuts is about 700 tons per year. 
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Processing 
The oil mill and refinery plant owned by Amons Vale (1979) Ltd. 

processes all copra in St. Vincent. The plant is a conventional Rosedowns 

plant. The oil consists of 3 Maxoil expellers, hammer mill, copra cookers, 

gravity screen and an oil settling tank. With the two expellers used for 

pre-pressing and the third for final pressing, the old mill has a capacity 

of ten tons of copra per 24 hours operation. The refinery consists of a 

neutralizer-bleacher, deodourizer-cooler, bleaching filter, and water cooling 

towers. For deodourizing two types of vacuum systems are installed: a steam 

jet-ejector system and a vacuum pump system. Two forced-draft cooling towers 

are used; one for condenser water and one for cooling. The refinery has a 

capacity of 15 tons of oil per day. Steam is supplied by an oil-fired boil2r. 

The capacity of the mill and refinery are not balanced. For the size 

of refinery, the oil mill should have a capacity of about 25 tens of copra 

per day. The oil mill's capacity should be increased to accommodate the 

anticipated increase in copra supply and to balance the refinery's capacity. 

This can be done by adding more Maxoil units or replacing the small expellers 

with one Anderson Superduo 33 or a Rosedowns Mark III. The plant also needs 

a filter press to replace the settling tank. The quality control labora

tory needs additional equipment for process and quality control. 

Needs 

1. Feasibility studies to re-activate the coir fiber plant at the Union 

Estate and the coconut shell button plant at the Orange Hill Estate; 

2. Expansion and improvement of the processing plant; 

3. A system to reduce cost brush-cutting and weeding at Orange Hill Estate; 

4. A programme of fertilization and pest control; 

S. Market for refined coconut oil; 

6. Copra making facilities for the small farmers; 

7. Shell fired hot air generator to replace diesel burner for drying copra; 

8. Rationalization of prices of edible oil to improve the viability of 

copra production and oil processing. 
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Trininad and Tobago 

Coconut and Copra Production 

In 1955, the area of coconut land in Trinidad and Tobago was esti

mated at about 40,000 acres. Due to neglect, deaths of trees owing to 

disease and old age, conversion of coconut land to housing subdivision 

and other purposes, the ?.rea has diminished through the years. At present, 

only about 28,000 acres of productive coconut land remain. Most of the 

lands are in large estates and more than 80 per cent of copra production 

come from these estates. The major coconut-growing districts in T=inidad 

are: Cedros-Icacos, Manzilla-Mayaro-Guayaguayare, St. Andrews-St. David, 

Moruga, Chaguanas and Claxton Bay; and North St. George-Bianchissu;e. 

Cedros-Icacos district is in the southwestern end of the island of 

Trinidad. There are nine large coconut estates in the district. Their • 
acreage and productivity are shown in the following Table. 

Table 10 - Acreage and Productivities of Coconut Estates in Cedros-Icacos 

District 

Estate Area Under Productivity Potential 
Coconuts Nu.ts per Acre Nut Production 
(Acres) !!er Year (000) 

1. Sin&h•s Z.:tat' 2 ,66C>- 4,coo 10,600 
z. Perseverance 950 z.,coo 3,aoo 
3. St. ~intill ?SO .5,000 J,750 ... Providence 230 s,cco 1,1.50 
s. St. Andrews 7CO .5,0CO 3,500 
6. Co:istance 1,200 5,000 6,oco 
1. l.'~vienae 4.50 s,ooo 2,250 
8~ Colom?:>ia 1-.zco s,cco 6,oco 
9. Carlysle estate 190 2,ccc 3!0 

TO!l.l. s,no -,1,z.30 

Source: The Situation of Tree Crops (1981) R. Griffith 
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Due to the effects of the coconut mites in the area, there was a 

significant reduction of the sizes of the nuts. Present conversion averages 

about 6,500 nuts to a ton of copra. With this assumption, the potential 

copra production from the district's estates is about 5,700 tons of copra 

per year. The estates have mechanized both their farm and copra making 

operations. Eight have brush-cutters, copra dryers, seven have cracking 

machines and six raise livestock (water buffalos and/or cattle) under the 

coconut trees. Cedros-Ic3cos district produce about 30 per cent of the 

copra in Trinidad and Tobago. Red-ring disease is under control, however, 

Cedros wilt ias affected about 500 acres at St. Andrews and Singh's estates. 

The ~oconut mite is major ?est problem in the Cedros-Icacos area. Because 

of disease and labour problem, Carylsyle estate has become almost abondend. 

The trees average about 45 years of age and about 15 per cent of productive 

areas have to be rehabilitated. 

The Manzanilla-Mayaro-Guayaguayare district, ~hich is located along the 

east cost of Trinidad is the second largest cocon~t district and copra pro

ducer. Fifty per cent of the copra producers are in this district, 98 per cent 

of which are small farmers producing less than 5,COO lbs. of copra per year. 

Due to shortage in labour and high wages, the large estates have mechanized 

their operations and graze cattle to help in controlling weed growth. There 

are 14 large estates in the district with a total area of about 5,000 acres. 

Forty per cent of the farms are high producers with productivity of about 5,000 

nuts per acre while the rest average about 2,000 nuts per acre. The esti-

mated production from the 14 estates is about 17 million nuts per year. 

There are occasional cases of Cedros wilt and Red ring diseases in the 

area, more often in the poorly maintained farms. Thirteen of the 14 es

tates have brush-cutters, 6 have mechanical dryers, and three have cracking 

machines. 

The St. Andrews-St. David district is on the northeastern end of 

Trinidad. There are 13 larger estates with a total area of about 2,500 

acres. This is the less-developed coconut region and there is hardly any 

mec~anization in copra production or farm work. Copra is generally sun-dried. 

Four of the estates with a total area of about 700 acres have ceased to pro

duce copra. The rest of the estates have an average productivity of about 

2,000 nuts per acre. Total nut production in the district is estimated 

at about 3.6 million nuts per year. 
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Moruga, Chaguanas, Claxton Bay and Blanchissuse have a total area 

of about 3,000 acres in coconuts. However, due to urbanization which 

have converted many coconut farms into housing subdivisions, the area of 

coconut land has decreased considerably. Interest in copra production is 

also low. The production of copra in this district have become minimal. 

Tobago produces about ten per cent of copra in Trinidad and Tobago. 

In 1982, copra production was about 8,000 tons. With the present rate 

at which copra is delivered to the CGA plant, a production of at least 

12,000 tons during 1983 is possible. With 28,000 acres averaging about 

3,500 nuts per year, the potential nut production in the country is about 

98 million per year and the potential copra production, calculated at 6,500 

nuts per ton is in the vicinity of 15,000 tons per year. Assuming a 59 per 

cent recovery from milling and refining, the refined oil producible will be 

8,850 tons per year which is about 74 per cent of the country's consumption. 

To be self-sufficient in edible oil, Trinidad and Tobago needs about 

140 million nuts per year, requiring about 40,000 acres in coconut plantations. 

St. Andrews Estate (Cedros) 

St. Andrews Estate has an area of about 800 acres, mainly planted with 

coconuts. Production is about 150,000 nuts per fortnight or 3.6 million per 

year. This means an actual productivity of 4,500 nuts per acre per year. 

Since the plantation is almost clear of tall weeds, nut recovery is high, 

possibly over 90 per cent. The nuts are relatively small due to shrinkage

effect of the coconut mites. Conversion has reduced from 400 lbs per 1000 

nuts, before mite infection, to an average of 321 lbs at present. This is 

equivalent to 6,850 nuts per ton of copra. 

The land is, generally, of flat terrain. Both farms and copra making 

operations are highly mechanized. The estate has three tractors for brush

cutting and nut-hauling. In addition to mechanical brush-cutting, clearing 

of the plantation is supplemented by cutlass hand-weeding in areas not 

accessible to tractor operations. About 300 water buffalos are pastured 

under the coconut trees to reduce cost of weeding and for additional in-

come from meat and animal sales. Harvesting of fallen nuts is regularly 

scheduled every 3 months or 4 rounds per year. This ensures that only mature 

nuts are harvested and a high nut recovery. 
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The copra factory is probably one of the most highly mechanized copra

making facility in the world. Whole nuts are stored in a bin from which 

they are conveyed by a drag-conveyor to a motor-driven nut-splitter. The 

splitter cuts the whole nut (with husk) into three sections at an average of 

20,000 nuts per eight hours. The nuts drop into a nut cart. When filled, the 

cart is pushed on steel rails and piled in heaps of 2,000 nuts along the rail 

track. A row of women picking the split-nuts from the heaps and remove the 

kernel with a copra kuife. The kernels are placed in another rail cart to 

be transfered to the dryer section. The dryer is a steel box with a per

forated steel plate bottom and a swing-type steel-plate cover. Hot flue

gases from a diesel-burner are drawn by a centrifugal fan and blown upwards 

through the kernels in the dryer. Part of the exhaust is recycled to the 
0 

blower to reduce fuel consumption. At a temperature of about 160 F, the 

drying time is about 16 hours. The dryer has a capacity for 15,000 nuts; 

one drying cycle is completed in 24 hours. With fully-matured nuts and well

designed drying operations, the copra produced has a high quality. Oil con

tent is at least 68 per cent and the free-fatty acid in the oil is less than 

0.5 per cent. 

Processing 

There are two copra processing plants in Trinidad: the Lever Brothers 

(West Indies) Ltd. and the CGA (Coconut Growers Association) plant. Due to 

copra shortage, the two plants agreed that only CGA mills copra and shares 

crude oil with Lever Brothers. Both plants produce refined oil, shortening, 

margarines, soaps and detergents. 

CGA has a milling capacity of 50 tons of copra per day. Operated at 

300 days a year, the annual capacity will be 15,000 tons of copra or about 

10,000 tons of crude oil (53,700 drums). The oil mill has two Anderson 

Superduos with hammer! mill, cookers, conditioner, screening tank, cake 

coolers, filter presses and other auxillary equipment. Residual oil in 

cake ranges from five to eight per cent. Oil recovery should be at least 

63 per cent with good copra or a yield of about 152 gallons per ton of 

copra. The refin~ry is a conventional batch-type ci 1 refining plant. 

Basically it consists of open-type· neutralizers , closed vacum-type 

bleachers, deodourizers, cooler, filters for bleaching and finishing, a 

high-vacuum system and other accessories. The refinery has a capacity of 

36 tons of oil per 24 hours operation, just enough to process the mill's oil 

production. The refining capacity can be increased to 50 tons by reducing 

processing time. 
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The Lever Brothers plant had a milling capacity of 15,000 tons of 

copra per year and a refining capacity of 18,000 tons of oil. With the in

creasing copra production, the oil mill may have to be reoperated or the 

CGA mill should have additional milling facility. 

The two processing plants have the capacity to produce all the coconut 

oil needs of Trinidad and Tobago, but can not do so due to the lack of copra 

production. To be able to utilize valuable investments in the two processing 

plants and be able to be·s1!'lf-sufficient in edible oils, Trinidad should 

undertake a coconut replanting programme. 

Needs 

1. Replanting and rehabilitation programme. Mites control; 

2. Systems to reduce cost of producing copra; 

3. Up-grading of inefficient copra making facilities to improve the quality 

of all copra; 

4. Feasibility studies for the processing of new products, such as desiccated 

coconut and wet-processing products; 

5. Rationalization of prices of edible oils to improve the viability of copra 

production and oil processing. 

IV. INDUSTRY EVALUATIONS 

Table 11 - Coconut and Copra Production Estimates for 1982 

Country 

Antigua and 
Barbuda 
Belize 
Dominica 
Grenada 
Guyana 
Jamaica 

St. Kitts
Nevis 
Saint Lucia 
St. Vincent 
Trinidad and 
Tobago 

Totals: 

Acreage 

* 1,500 

8,900 
7,500 
4,000 

19,000 
43,000 

1,380 
23,000 

5,600 

28,000 

159,300 

Nut Yield 
('000) 

* 3,000 

18,000* 
15,000* 
8,000* 

38,000* 
106,000* 

6,800* 
46,000* 
9,100* 

84,000 

329,900 

.Copra Produced 
(metric tons) 

1,620 
440 

1,345 
1,617 

3,775 
1,673 

8,000 

18,450 

Remarks 

*Guess estimate 

*Based on 2,000 nuts/acre 
*Based on 2,000 nuts/acre 
*Based on 2,000 nuts/acre 
*Based on 2,000 nuts/acre 
*Coconut Industry Board 

info. 

*CARICOM Secretariat info. 
*Based on 2,000 nuts/acre 
*Min. of Agriculture info. 

*Based on 3,000 nuts/acre 
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The productivity of 2,000 nuts per acre is based on 40 nuts per tree and 

50 trees per acre. In high-yielding farms in Trinidad, St. Vincent and 

Dominica, the productivity is from 4,000 to 50,000 nuts per acre per year. 

Copra production values were obtained from industry interviews. 

Acreage were obtained from: Oils and Fats Sub-Sector, CARICOM Secretariat 

and Ministries of Agriculture information. 

Table 12 - Coconut and Copra Production Estimates for 1983 

CoUDtrJ' .A.crease ?!u~s Copra Remarks 
< •oco> (:netric -tons) 

Alrtigua-
Barbuda 1,500• 3,000• Guessta:ite 

:Seli:e 8,900 18,000• 40o •3aee4-cm:.2,QC& 
nuts per acre 

Dominica 8,.500 24,ooo• 3,oco •3ase:l on 3,cco 
nut.s pe:- acre 

Grenada 4,cco a,coof' 500 •sascid on ~,OJC 
nut a ;ier acre 

Guyana 19,000 38,oco,. 300: -•Eased en 2,000 
uut.s per a.ere 

Jamaica i.a,ooo 116,000 z,soo !l:.!o. !roe Coco-
nut In:!ws tr:r Sd. 

St. Kitts-
r:evis it ,.3ao E,eoo -Cb?.ICGM studie• . 

Saint Lucia 23,cco so,coo 7,000 !~quiries a:i:! 

St. 
C:..nICO!-i studies 

St. Vincent 5,600 12,coo• z,oco •J)ased on z,coo 
:uta per acre 

Trinidad and 
'?ob:i;o ~s,coo 8~,oco 12,coo Inq,uiries and 

C:.llCCM Stu:iies 

TCT;;.I.S 160,;co '345,800 21, 100 

Values in these estimat~s wnre o~tained !rem: 

1. Studies in the c;.:n:cz.: Secretariat 

2. Field interviews 

3. Gues:tilM:L~•s 
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Table 13 - Theoretical Oil Production from Copra Production in 1983 

Country ~fats Copra Oil* Remarks 

(000) , (M tions: __ iH tons) ------------------------
Antigua-

soo 3~ Assnr:zii:g S,ccc m:t.s Barbuda 3,cco 
per ton co;ra 

!eli:e 8,oco 1.,300 780 ~ssumi:g 6,coo 11:1ts 
;ie:- -tcm co;=a 

Dommca ~4,CCO 4,30:-;· 2,-,eo ~s-..:::illc; 5 ,.500 .:mts 
il~Z: ton ;:::p:a 

Grenada 8,oco ,,300· 780 - . • e "'AO :ic,.s ;.s~g ... , ...... 
.. per tCJl -=~=a 

Gu1ana 38,000 e "Z"""' -z" "'q0 ~s 6,oco mit3 ,,,.,......- ...,,.-
pe:- ten c:o~:z. 

Ja.=aica· 116,0CO 16,£00 9,960 As~g 7,000 nuts 
~er ta:i copra 

St. Kit~s-
6,S'co 660 ~sumi:g 6,oco nut.s xevi.s 1,100 

pe:- ton co~a 

Saint I.ucia so,oco 9,oc:> s,i.co .anmins S ,500 nuts 
~·r tc: c:~:-s 

St. Vincent 12,oco 2,200 1,300 Aasumi:ig s,sco nuts 
per to11. COl=ra 

'?r.izlidad an~ 
.'?oba~ 

Ot. _.,..Q -:2,cco 1,zoo ~saw&:u j.,:)00 .:mts ... ~.-. 
per to:i coz:ra 

'!C'?~ 345,800 5~,600 32,740 

* Nut to copra conversion rations were obtained from field interviews. Milling 

extraction is assumed to be 62.5 per cent of copra weight, while refinery re

covery is assumed as 96 per cent, thus the overall oil recovery from copra is 

60.0 %*. These values are valid provided that the oil content in copra is not 

less than 65 per cent (7 per cent moisture) and the free-fatty acid of the oil 

is not more than 2 per cent (as lauric acid). This means that only mature nuts 

should be used in copra making and that copra is dried properly. 
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Table 14 - Oil Supply and Demand Situation Assuming Theoretical Oil Production 

Country 

ADtigua-3arbuda 

Beli~e 

Doi::d.Dica 

Grenada 

Guy:ma 

Jaaaica 
St. Kitts-Hevis 

Saint 1.1&cia 

St. Vincent 

Trici:fad an:! 
':ob ago 

Monserrat 
Barbados 

TCTALS 

Demand 
(metric tons) 

390 

210 

590 

520 

7,910 
16,4CO 

Z70 
810 

990 

1:;,400 
70 

2,100 

43,720 
( 100") 

Supply 
(metric tons) 

~00 

980 
2,580 

780 

3,780 

9,960 
660 

5,400 

1,300 

7,2cc 

32,740 
(74.9~) 

Surplus (Deficit) 
(metric tons) 

(90) 

510 

1,990 
260. 

(4,130) 
(6,r.40) 

390 
l+,590 

310 

(5,600) 
(70) 

<2.100) . 
(i0.980} 
(25.1~) 

The above evaluations are based on the following assumptions: 

1. All nuts producible are made into copra (refer to Table 12 - nut pro-

ductions are based on 1983 estimates). 
2. Demand values are based on 1985 projections (Reference: CARICOM Secre-

tariat, Fats and Oils Sub-Sector). 
The above evaluation indicates that the CARICOM region has sufficient coconut 

production to meet at least 70 per cent of its oil consumption. The present 

large deficit is not due to lack of coconut production, but is primarily due 

to the poor performance of the copra-making sector of the industry. 
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Table 15 - Coconut and Copra Production Possibilities in 1986 

Country Acreage 

Antigita-
Barbuda 1,500 

Belize 8,900 
Dominica 8,500 
Grenada 4,ooo 
Gu7ana 19,000 
.Jamaica i.a,oco 
St. Kitts-

Nevi:# 1,380 
Sail:t tucia 23,000 

St. "li:i.ce:t S,600 
Trinidad ;:,nd 

Tobago 30,000 

:'O!'A!.S 149,8So 

Productivity 
Nuts per 

Acre 

3,000 

3,000 
3,coo 
3,000 

3,000 
6,ooo• 

5,000·· 

'''°° ~'~000 

4,ooo 

Nut 
Production 
( 'ooo) 

i.,soo 
26,700 

25,500 
12,ccc 

57,000 

288~000 

6,900 
&>,soc 
16,800 

120,0CO 

637,90~ 

The above estimates assume the following conditions: 

Copra 
Production 
(metric tons) 

650 

3,880 

3,710 
1,750 
S,290 

32,910 

1,250 
1ll,630 

2,1+1+0 

14,770 

!4,280 

1. All the countries have a coconut rehabilitation and copra production 

programme by 1984; 

2. Eighty per cent of the nuts produced are converted to copra; 

3. Increase in productivity did not include effects of fertilization 

in new rehabilitation areas. 

* Majority of coconuts in Jamaica are "malayan dwarfs". 

** P~esent productivity of coconuts in Nevis according to available 

statistics. 
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Table 16 - Possible Supply-Demand Situation in 1986 

Country 

Antigua-
:Sarbut!a 

Eeli:e 

Doai.:dc:a 

Gr~noicia 

Gu::;ana 

Jamaica 

St.· Kitts-
Nevis 

Saint Lucioi 

~t. Vi:ctr:it 

Trinidad and 
To bag~ 

Barb~c!~s 

:~ouerrut 

'?OT~ 

Copra 
(metric 

tons) 

550 
3,880 
3,710 
1,750 
8,290 

32,910 

1,250 

14,630 
2,440 

14,770 

84~2eo 

Edible Oil 
Production 
(metric tons) 

390 
z.,:;ic 
2.,22c 

1,c5c 
. :, ,970 

19,7£ro 

750 

8,770 

11 1t6c 

8,860 

50,530 

Total* Surplus 
Demand (Deficit) 
(metric tons) (metric tons) 

390 0 

270 2.,050 

590 1,630 

52.C 5~"' ~.,. 

7,910 (2,94C) 

ifi,ltqo 3,}4C 

2.70 4eo 
e,o 7.,oeo 
990 '470 

13,400 (4 ,.540) 

z,100 (2, 100) 

70 (70) 

Z.3,7zo 6,810 

The above estimates were based on possible copra production in 1986, which 

were calculated earlier and shown on Table 15. 

Note that a productivity of 3,000 nuts per acre were assumed for Guyana, 

a value which did not consider the effects of fertilization. If the coconuts 

were fertilized, it is possible to increase the productivity by at least 

fifty per cent, this should enable Guyana to be self-sufficient in edible 

oils. 

* Demand includes coconut oil needed for shortening, margarine, toilet soaps 

and laundry soaps. 
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V. CONCLUSIONS 

1. There is sufficient coconut production in the region to supply at 

least seventy per cent of the edible oil needs; 

2. With a more aggressive and effective copra production programme, the 

region will narrow-down its edible oils demand and supply gap in three 

years and possibly achieve self-sufficiency in five years; 

3. There are adequate and suitable facilities for processing copra and 

edible oil needs in the region. Two of the plants need rehabilitation 

and all require some improvements for production cost reduction and 

to improve operations. With proper maintenance and correct operation, 

the plants can be operated efficiently and feasibly, despite cf age; 

4. There is an urgent need to control the "coconut mites" in practically 

all the countries in the region; 

S. Increasing the price of copra, alone, is not sufficiently effective 

in increasing copra productions, "industrialization" of copra 

making is more effective, in the region; 

6. Government and/or private enterprise should actively participate 

in coconut and copra production to enable the region to achieve 

self-sufficiency in supply of edible oils; 

7. There is a region-wide need for a programme of rehabilitation of 

coconut plantations, replanting and expansion of coconut acreage. 

VI. STRATEGY FOR INCREASING COCONUT AND OIL PRODUCTION 

1. To structure the ~oconut and edible oil industry so that copra pro

duction will be viable business proposition; 

2. To provide opportunity for coconut estate owners and farmers to exploit 

their lands for copra production; 

3. To provide facilities for the processing of coconuts produced by 

small farmers; 

4. To provide suitable financing for the rehabilitation and/or improvements 

of existing copra and oil processing plants; 

S. To devise a feasible programme for solving the problems of coconut 

pests and diseases; 

6. To make idle or under-developed coconut estates and farms available to 

private enterprise or government for development and exploitation for 

copra production. 
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VIII. RECOMMENDATIONS 

1. To decontrol or adjust the price of edible oils so that the price of 

copra can be adjusted to make copra production reasonably attractive 

to estate owners and farmers; 

2. To launch a Coconut Development and Copra Production Programme which 

shall have the following objectives: 

3. 

a) To set-up and operate farm machinery and equipment pool to be 

available for clearing and replanting existing coconut farms and 

for the development of new coconut plantations; 

b) To provide no-interest loans, payable in ten years with three 

years grace period, to estate owners and farmers to be used for 

purchase of farm machinery and copra making equipment and facilities; 

c) To provide free fertilizers for a period of three years for ferti

lizing coconut trees, to estate owners and farmers who commit their 

coconut production for copra production; 

d) To provide management and technical assistance to estate owners and 

farmers in the acquisition of loans, development of their farms, 

and the setting-up of their copra-making facilities; 

e) To undertake a nation-wide camp2ign to eradicate the coconut mites 

and control other coconut pests and diseases; and 

f) To acquire financial grants and aids to finance the programme. 

It is proposed that the programme shall be administered by the 

Ministeries of Agriculture. 
1/ To create a Coconut Development Company- in each coconut-producing 

country which shall take charge of the development of the coconut in

dustry and immediately undertake a five-year Crash-Programme for copra 

and oil production as follows: 

a) Set-up Copra Centrals which shall buy coconuts from small farmers 

who are unable to set-up their own copra-making facilities; 

b) To acquire, by lease or purchase, coconut estates and farms which 

will remain idle or under-developed, one year after the launching 

of the Coconut Development and Copra Production Programme; 

c) Assist in acquiring loans for the rehabilitation and/or improvement 

of existing processing plants; 

d) To acquire soft-loans to finance its operations. 

1/ - Proposed organizational chart in Annex III. 
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4. To create a Regional Coconut Technology Center to be initially funded 

from grants and whose operations shall be supported from fees paid by 

the Coconut Development Companies and processing plants for services 

it will render. The Center shall have the following primary functions: 

a) To design and supervise the establishment of copra-making 

equipment and facilities; 

b) To design farm mechanization systems and assist in the acquisition 

of machinery and equipment; 

c) To prepare specific plans and supervise work in the rehabilitation 

and improvement of plants; 

d) To provide technical assistance in processing, maintenance, and 

quality control to copra making and oil processing operations; 

e) To undertake studies and co-operate in research and development 

work with CARIRI, for the utilization of coconut by-products and 

development of new processes and products from coconuts. 

IX. INDUSTRY INFORMATION 

A. Industrializing Copra Production 

As proven in Guyana and Jamaica, increasing copra prices alone, is not 

sufficient to boost copra production. Possible reason is that, even at the 

increased prices which are about twice the CARICOM price, copra making is 

not attractive enough for small farmers considering the time and effort taken 

by small-scale copra making, and the cost of setting-up a copra house. The 

farmers would rather sell whole nuts, jelly or dry, consume as much as he can 

and whatever is left abandoned. Incidentally, more than sixty per cent of 

the coconut f~rms in the region belong to small producers. 

Due to shortage of manpower, high labour costs and capital investment 

in setting-up copra making operations, coconut estate owners are reluctant 

or unable to engage in copra production. For these reasons, many coconut 

estates are neglected or abandoned. Whenever possible, nuts are sold in 

local market or exported, but this volume is insignificant. 

The availability of "free nuts" in abandoned plantations provide first 

opportunity for larceny. The practice has spread even to active plantations 

because of a "developed" market which started with the sale of abandoned nuts. 
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Where there is shortage of refined oil in the market as in Guyana, Belize 

and Jamaica, small-scale coconut oil production or "oil boiling" has be

come feasible. In many cases, larcency and oil boiling are complementary. 

As proven in Trinidad and St. Vincent, the most effective way to in

crease copra production is by "industrializing" copra making operations. 

This means copra making "factory-style". Estate owners should be con

vinced to industrialize their farms by providing easy financing. If this 

is not acceptable, the estates should be leased for development by a 

government body such as the Coconut Development Company or by private 

enterprise. For the small farms, centralized copra making or "copra 

centrals" should be set-up by similar arrangements. The centrals will buy 

nuts directly from the farms. 

Industrializing copra production will have a chain of effects which 

will ultimately solve, not only the problem of copra supply, but also 

some of the existing problems of the industry: jelly nut consumption, 

larceny, oil boiling and gathering of immature nuts. 

To illustrate the feasibility of industrialized copra operations, 
l/ pre-feasibility evaluations of three concpetual models were prepared.-

The systems and technology of the models were derived from existing estates 

in the region. However, due to the wide variance in labour costs and ma

terial prices, the costs and prices in the studies are for illustration 

purposes only. In any case, the studies should be revised to suit actual 

capacities, prices and costs. 

Model A is designed for estates with relatively flat terrain allowing 

maximum mechanization of farm operations (Guyana, Trinidad, Belize and 

Jamaica). Model Bis for estates with rugged terrain and steep hills where 

farm operation have to be done by manual labour, (Grenada, St. Vincent, 

Dominica, Antigua, Nevis, parts of Jamaica). Model C is a Copra Central 

designed for processing nuts from small farms. 

B. Industrial Utilization of Coconut By-products 

Coconut Shell 

The products that are commercially produced from coconut shell are: 

charcoal, activated carbon, shell powder, and handicrafts. It is also used 

as fuel for steam boilers, steam-turbine power plants, industrial furnace and 

as domestic fuel. Coconut shell has a heating value of about 7,000 BTU per pound • 

.!./Refer to Annex II for Pre-Feasibility Studies of the Models. 
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Charcoal is made by burning the shell in limited supply cf air. 

The methods used are: drum method, pit method, kiln method and by re

torts. Charcoal making is usually a batch process but there are conti

nuous retorts. About four to si.~ pounds of shells are required to make 

one pound of charcoal, depending on the method used and the maturity of 

the shells. Coconut shell charcoal has a heating value of about 

10,000 BTU per pound and is almost smokeless. It is sometimes brequited 

to be used as special domestic fuel. Coconut shell charcoal is one of 

the best raw materials for the production of activated carbon of various 

types. 

Activated carbon is produced by passing very high temperature super

heated steam through a bed of charcoal granules, in continuous or batch 

systems. The product is a powerful adsorbent. It is used as air or 

gas fi:ter medium for gas masks, cigarette filters and air conditioners 

and as bleaching agent for refining oils, sugar and other organic 

materials. 

Shell powder or flour is made by grinding and pulverizing coconut 

shell to about 200 mesh. The equipment used consist of hammer mills, 

grinders, sifters and cyclones. The product is used as a filler for 

plywood glues and some plastics formulations. 

Handicraft articles such as buttons, necklaces, bracelets, trays and 

decorations are made from coconut shells. Cut into special shapes, coconut 

shell are inlaid onto table tops and furnitures. 

In desiccated coconut plants, coconut shells are used as fuel for 

steam boilers to supply process steam and to run steam-turbines or steam 

engines for electric power. With the increase in fuel oil price, many 

oil mills and refineries have converted their steam boilers to coconut 

shell fuel in the Philippines. Net savings on fuel is more than fifty 

per cent by shifting from oil to shell fuel. Coconut shells are generally 

used as fuel for copra dryers. In actual practice, 30 to 40 pound of shell 

are equivalent to one gallon of fuel oil or diesel fuel. If diesel fuel 

is $4 per gallon, the fuel value of shell is about ten cents per pound. 
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The weight of the shells is almost equal to the weight of copra, thus 

by using the shells as industrial fuels, the economic returns from the 

coconut industry can be increased by as much as ten per cent based on 

copra production. 

Coconut Husks 

During the last fifty years, industrial utilization of the coconut 

husks has been an area of interest. Equipment for defibering and utili

zing the fibers for various products have been developed. Coconut fiber 

products include: carpets, door mats, floor mats, brushes, ropes, nets 

and upholstery materials. Rubberized fibers are used in cushions for car 

seats and furniture, and bed mattresses. Titere was a sizable market for 

unprocessed fibers in Europe but exportation has diminished due to high 

freight costs. 

Tite husks can also be used as fuels. They have a heating value of 

about 6,000 BTU per pound. Their bulkiness is a disadvantage due to 

higher transport costs. With suitably designed dryers, coconut husks 

can be used for copra drying - to replace coconut shells if the shells 

are utilized for other purposes. 

Coconut Water 

Coconut water contain about two per cent sugars and small quantities 

of other nutrients and organic substances. Researches have been conducted 

to find feasible commercial uses of the wate~. It has been used successfully 

in pilot plant production of food yeast. By adding sugar to it, coconut 

water has been used as medium for the production of "nata de coco", a jelly

like material. The nata is washed, cooked, sweetened and packed in cans 

or bottles as a desert or a mix for fruit cocktails. Vinegar can also be 

made by fermenting a ten per cent sugar solution in coconut water. 

C. Production of High-grade Copra 

During the refining of oils about three to ten per cent of the oil 

is lost during neutralization, depending on the free-fatty acid conte~t 

of the oil. The oil produced from ordinary copra has a high colour, thus 

requiring bleaching to meet the required colour of the refined oil. Tite 

undesirable odour and flavour created by spoilage in copra, requires ex

tensive deodourization. The total cost of refining which includes oil 

losses during neutralization, caustic soda, bleaching material, steam, 

labour and other costs ranges from about 20 per cent to 30 per cent of 

the cost of the finished product. 
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The refining cost can be reduced considerably by improving the 

quality of the oil through production of good quality copra. With im

proved copra drying systems, high-grade copra from which light coloured, 

almost odour-free coconut oil with free fatty-acid content of about 

0.1 per cent can be produced. With this oil, refining loss will not 

exceed 0.5 per cent, bleaching may not be necessary and deodourizing 

time will be reduced by about fifty per cent. If coconut-oil flavour is 

desirable, the crude oil can be marketed as cooking oil. With high-grade 

copra, the cost of refining will be reduced considerably, assuming a ten 

per cent savings on cost at a price of $ 10 per gallon, this will mean 

about $1.5 savings per gallon of oil. If the production of refined oil 

is placed at 5 million gallons a year, the savings will amount to about 

$7.5 million per year. 

D. Alternative Oil Processing Technologies 

Solvent Extraction Plants 

Solvent extraction plants are favoured for large capacity operations. 

As a general rule, the minimum economic-size plant has a capacity of 100 

tons of oilseeds per day. Solvent extraction is more commonly applied to 

low-oil seeds such as soybeans and for other oil-bearing materials with 

low-oil conents, such as ricebran, and corn germ. When used for high-oil 

materials such as copra, solvent extraction is preceded by mechanical pre

pressing. The pre-pressing operation reduces the oil content of the material 

to about 18 per cent, the oil content at which solvent extraction systems are 

most feasible. Most solvent extraction plants are continuous systems, al

though some small-scale plants are designed for batch operations. 

The main advantage of solvent extraction is higher oil extraction effi

ciency. While mechanically-pressed cake would contain about 6 per cent resi

dual oil, solvent cake can have residual oil of about 1 per cent. For copra, 

this means 3 - 4 per cent more oilec:tracted. The power consumption of a com

bination pre-pressing and solvent extraction plant is 10 - 20 per cent lower 

than a full-press plant with the same capacity. 

The following are the disadvantages of solvent extraction plants: 

1. Higher investment cost. With the same capacities, a mechanical-solvent 

plant is about twice as expensive as that of the full-press plant; 

2. When the price of oil is low, the added recovery of oil can not com

pensate for solvent losses and cost of investments; 
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3. Solvent extraction plants are more complex and dangerous, thus 

they require more skill, maintenance and safety disciplines; 

4. In remote areas, solvent hexane procurement can be a problem and 

may not be available at times. 

Continuous Oil Refining Plants 

Continuous refining systems are employed for large-scale operations 

and where soap-stocks cannot be separated effectively by gravity settling, 

such as soybean oil. For oils which are more difficult to deodourize, such 

as corn oil and soybeanoil, multi-stage, continuous deodourizer are more 

effective than batch systems. Heat recovery systems are normally built-in 

for continuous deodourizers to improve on heat economy. High-speed centri

fugal separations are used for separation of soap-stock and washings. 

Dowtherm or thermal oils are sometimes used for high temperature heating 

in the deodourizers. Powerful multi-stage jet ejectors are used for 

creating high vacuums required for multi-stage deodourization. 

The main advantage of concinuous oil refining plants is their high 

recoveries or low refining losses. For instance, with crude coconut oil 

having a free-fatty acid content of 3, a recovery of 96 % can easily be 

achieved in a continuous neutralizing plant. The recovery with a batch 

neutralizier will be about 94 per cent. For soybean oil, the difference 

would be bigger. Continuous plants also occupy less space and therefore 

lower building costs. 

The disadvantages of continuous refining plants are as follows: 

1. High investment costs. Continuous refinery will cost 3 to 4 times that 

of a batch plant with the same capacity; 

2. The soap-stock produced is too dilute for soap making; 

3. They have higher power consumptions. Where vacuum pumps are used for 

batch deodourizers, the steam consumption of continuous deodourizers 

is higher than an equivalent batch plant; 

4. Their maintenance requirements are more complex. In remote areas, pro

curement of parts are often a problem; 

5. When the cost of oil is low, the advantage of higher recoveries is 

offset by high investment cost and power cost. 
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Wet-Processing 

Wet processing of coconuts is relatively a new technology. It is 

applied to the production of a new line of coconut products. A commercial 

size wet processing plant in the Philippines produces coconut milk powder 

and edible coconut flour. Other products such as coconut protein powder 

or concentrates and coconut milk concentrates are obtained by wet pro

cessing. Fresh, mature nuts are delivered to the plant, instead of copra. 

The process, basically, consists of the following operations: 

1. Deshelling- removal of shell from the kernel 

2. Paring - peeling out the brown skin of the kernel 

3. Grinding of the kernel 

4. Pressing out the milk 

5. Processing of the milk to various products 

6. Drying of the residue 

7. Extraction of oil from residue to produce oil 

8. Pulverizing the extracted meal to produce flour 

The advantage of wet process is its ability to produce food products 

of higher value than ordinary coconut oil and copra cake produced by con

ventional (d~y) processing. 

The disadvantages of the process are: 

1. High cost of transporting nuts 

2. High investment costs 

3. The process is labour intensive. Paring and shelling, alone, will re

quire 2 man-days per 1000 nuts processed 

4. The markets for the products have not yet been well developed 

5. Processing and quality control are more sophisticated due to food 

s pee if ica t ions . 

Fatty Acids from Soapstock 

Fatty acids may be produced from soapstock instead of laundry soap. 

The process consists of treating the diluted soap stock with sulfuric acid 

to separate the fatty acid by chemical reaction. The process can be batch, 

for small-scale operations, or continuous for large capacities. The crude 

product is black-brown, but can be bleached if a light-coloured product is 

desired. The price of crude fatty acid is about half the price of coconut 
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oil, the bleached product can be sold at a price equal to or higher 

than coconut oil. 

The advantages of producing fatty acids instead of laundry soap are: 

1. Dilute sopastocks such as those from continuous refining can be pro

cessed as feasibly as concentrated soapstocks; 

2. There is a foreign market for fatty acids; 

3. The value added by production of fatty acid is higher than by soap 

production. 

The disadvantages of producing fatty acids are: 

1. The domestic market for fatty acid is limited or sometimes nonexistent; 

2. Sulfuric acid is difficult to handle and may not be readily available 

in remote places; 

3. Shipping of small quantities of fatty acids may not be feasible. 

Fatty acids are used as starting material for the production of de

tergents, shampoos, emulsifiers, surfactants, special soaps and other re

lated organic chemicals. 

Replacing Old Plants with New Plants 

Replacing the existing oil processing equipment with "modern" plants 

should be studied very carefully. The capacities required in most of the 

coconut producing countries do not warrant continuous processing. New 

investments for new plants will require heavy amortization payments and 

possibly interest payments. This financial burden may offset the advantage 

of better efficiencies. The shortage of technical manpower and the distance 

from the source of spare parts are operational problems. The conventional 

plants existing in the CARICOM region, while of advanced age, are still 

appropriate for the needs of the next decade. With existing conditions in 

the region shifting to new technologies for oil extraction and refining 

have doubtful economic advantages over the continuance of using the old plants. 

Wet processing, however, should be considered as a future alternative 

in countries where nut supply exceeds the processing capacity of existing 

plants, or in places without existing processing plants. 
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E. Backyard Oil Production or "Oil Boiling" 

Oil Boiling is popular in Guyana, Jamaica and Belize. "Boiled Oil" 

is produced by boiling the cream of coconut milk. The process starts with 

shredding the fresh coconut kernel, macerating the shreded kernel in water 

and then squeezing or pressing out the milk. The milk is allowed to settle 

overnight to float the cream which contains the oil. The cream is then 

decanted and cooked in an open pan until all the water is evaporated, 

leaving the oil and some curd. After filtering out the curd, the oil 

is placed in bottles, usually second-hand bottles. 

The oil has an aromatic coconut flavour. Some people have a traditional 

preference for this kind of oil and are willing to pay a higher price over 

the price of commercial refined oil. The residue has a very high oil con

tent (at least 30 per cent). It is usually used as feed for chicken or pigs. 

It is reported that considerable quantity of nuts go to oil boiling. 

The industry has prospered, inspite of very inefficient oil processing, 

due to the high price the oil is sold and the scarcity of refined oil in 

the market. The boilers are able to offer higher prices for nuts than 

copra makers. In many cases, coconut larceny is linked to "oil boiling". 

Oil boiling is one of the problems of the coconut industry. It not only 

deprives the oil industry of much needed copra, but is also wasting unrecovered 

oil due to inefficient extraction. Many coconut farmers and estate owners 

harvest immature nuts in order to beat larceny. This pra~tice is also waste

ful. Since the industry also breeds crime of larceny, it is a social pro

blem. The industry should either be stopped or commercialized. If only to 

stop coconut larceny, it should be stopped. 

One of the justifications for tolerating the operation of oil boiling 

is that it is providing jobs and sources of income to many people. An 

alternative to this is to shift from oil boiling to legitimate copra making. 

The illegal nut gatherers can be employed in the rehabilitation of coconut 

plantations, in nut gathering and copra making. These will provide more 

jobs than the present oil boiling industry. 
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G. Guidelines for Coconut Processing 

Farm Operations 

1. Adopt a "Compact Operations" system described as follows: 

Subdivide the whole farm into a number of lots, as many as the 

number of days you plant to work in order to complete the three-month 

harvest cycle. Mark each tree with the lot number. 

Example: A farm with an area of 240 acres. Work will be for 60 days 

in 3 months. Divide the farm into 60 lots of about 4 acres 

each. Mark each tree with a lot number, as follows: all trees 

for the first 4 acres (Lot. No. 1) should be marked l; the next 

4 acres (Lot No. 2) are marked 2; and so on. 

Perform all farm jobs (weeding, fertilizing, pest inspection, harvesting; 

husking and gathering of nuts) for one lot each day. Work on the farm 

should move from lot to lot in numerical order from lot l to lot 60 in 60 

working days within 3 calendar months, then the work cycle starts again 

with Lot No. 1. 

Organize a work-team consisting of the minimum number of workers and 

equipment to finish all the work in each lot. Inspect the lot being 

worked on, early in the afternoon to check on work performance. Keep 

a record of daily nut harevsts- this will serve as a basis for selective 

fertilization and problem solving. Fertilize only those trees that re

quire fertilizer. 

2. Harvest only fully-mature nuts. If possible, harvest only fallen nuts. 

---

Fallen nuts should be collected as soon as possible to prevent sprouting. 

Immature nuts and sprouted nuts yield less copra. Copra from immature 

nuts have low oil content and are difficult to mill. Nuts harvested 

from trees (by hooking or climbing) may be kept for two weeks before 

copra making. This will add to copra yield. Husked nuts should be 

kept under shade otherwise they will crack and spoil when exposed to 

hot sunlight. 



--
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Copra Making 

1. Do not keep kernels long b~fore drying. Molds will grow fast on 

wet kernels and spoil the copra. 

2. Drying should be fast enough to avoid spoilage (about 16 hour~). 

Temperature during drying should be kept between 160° and 180°F. 

3. Copra should be dried to less than ten per cent moisture before re

moving from dryer. The copra will dry farther in storage. 

4. Keep copra in dry, well-ventilated shed and should be delivered to 

the factory as soon as possible. 

S. Use the husks and shells as dryer fuel - they are the cheapest fuel 

for copra making. Systems presently using diesel fuel can be converted 

to husk and shell firing, using a mult-tube type air heater. 

6. If cheap fuel is used and nuts are dehusked, crack the nuts to smaller 

fragments and feed the kernels with shell into the dryer. Separate 

the cropa from the shell after drying. 

7. The free fatty acid of oil in properly made copra can be kept below 

0.1 per cent. It is reasonable to ask for a price premium of at least 

5 per cent for this quality. 

Transporting of Copra from Farm to Factory 

1. A system of bulk transport should be made available to reduce trans

portation costs. 

2. Copra in transport should be protected from the rain and wetting. 

Wetted copra spoil very fast and should be re-dried as soon as possible, 

before storage or processing. 

Copra Milling 

Effective oil milling depends upon several variable suchao: quality 

of the copra, particle size after grinding, moisture content after cooking, 

cooking and conditioning temperatures, pressure and equipment design and 

adjustments. The following operating conditions apply to most copra 

milling operations: 
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1. Particle size of copra after grinding should be almost uniform 

with particle sizes between 1/16 and 1/8 inch; 

2. The moisture content of the copra after cooking should be about 

3 per cent. With high-moisture copra, pre-drying after grinding 

may be necessary; 

). The temperature of the copra during expelling should be between 220 

and 240°F. Shaft water-cooling and cage oil-bath may be necessary 

to avoid overheating; 

4. When using two separate expellers in series, the cake from first 

pressing should be fed to the second press while still hot and soft. 

Inter-grinding is not necessary. 

5. Adju3t discharge choke to produce cake with oil content of about seven 

per cent, if possible. This is the optimum residual oil in cake. 

Attempting to reduce residual oil by increasing pressure through 

reducing choke opening result in lower throughput, high power con

sumption and excessive wear in the shaft and cage; 

6. If oil is to be stored for long periods, the moisture content should 

be kept below 0.2 per cent to prevent increase in free-fatty acid. 

Oil Neutralization (Batch) 

Refined oil recovery and quality depend heavily on the neutralization 

process because it is in this process where the highest loss and maximum 

free-fatty acid reduction occurs. Several factors affect the effectiveness 

and efficiency of neutralization; these are concentration of the alkali, 

design of the equipment, oil temperature, settling time and soap stock 

formation. The following operating conditions generally apply: 

1. The quantity of caustic soda to be used for neutralization should be 

determined by chemical analysis. Fixed-dosing often results in un

necessary refining losses or under-neutralization. 

2. With correct procedures, one neutralization and one hot-water and 

more washings result in increase in losses. The FFA before bleaching 

should be less than 0.1 per cent as lauric acid. Refining loss should 

be between 1.5 and 2 times the free fatty acid content of the oil. 

3. With oils having FFA between 1 and 3 per cent, 16° Be' (Sp. gr. • 1.124, 

11.) % NaOH) caustic soda solution would give good neutralization re

sults. 

~--
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4. The temperature of the oil during neutralization should be about 

180°F (80°c) and steam supply to the heating coils should be shut

off during the process; 

S. Saturated brine equivalent to 0.5 per cent by volume sprayed on the 

oil after caustic treatment will help in soap-stock separation; 

6. After stopping stirring for 10 minutes, spray hot water on the oil 

(about 1 per cent of volume of oil). This will create a water inter

phase between the oil and the soap-stock; 

7. Settle soap-stock for at least two hours then withdraw slowly but 

completely from bottom valve. A see-through slight-glass before the 

discharge valve should be installed for easier interface detection 

during soap-stock and washings withdrawal. 

Washing 

1. Analyse neutralized oil for free-fatty acid. If the ffa exceeds 0.1 per 

cent, a mild caustic wash is necessary. The quantity of caustic soda 

for caustic wash is about three times the theoretical quantity diluted 

to about one per cent. If ffa is satisfactory proceed to hot-water 

washing. 

2. Heat oil while sitrring to about 190°F (87°C) then spray hot water at 

about the same temp~rature. Continue stirring for 5 minutes then settle 

for at least 2 hours. Withdraw washings carefully. 

Bleaching 

1. The most commonly used bleaching agent for coconut oil is Fullers 

Earth. Use the least amount of Earth necessary to achieve the de

sired colour. About 0.25 per cent by weight is usually sufficient 

but the quantity may be reduced if very light-coloured oil is not 

required. 

2. Dry oil before adding the bleaching agent since Fuller Earth 

-. -

is less effective in the presence of water. Since the oil may 

darken when heated above the boiling point of water in the pre

sence of air, it is preferred that the oil should be dried under 

vacuum (20 - 25 inches Hg.). Under this condition, the oil can be 

dried at about 180°F (So0 c). 
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3. Purge the filter press with compressed air before opening. 

Deodouriz ing 

1. Coconut oil is relatively easier to deodourize than other oils. 

With oil depths of 36 to 48 inches, satisfactory deodourization 

can take place at 3S0°F under a vacuum of 28 in. Hg. Since 

multi-stage ejectors have high operating costs, use of vacuum 

pumps in series with a barometric condenser may give satisfac

tory results. 

2. Cool oil to less than 160°F before releasing vacuum and filter 

at about 120°F to obtain clear oil. If possible, pump the oil 

to a storage tank at 160°F after vacuum release and let the 

oil cool in the tank before filtering. This saves time and 

water. 

3. If condenser water is obtained from the commerical water system, 

use a natural-draft cooling tower for re-circulation. A tower 

with a height of 24 feet can effect a lOdegree cooling. 

G. Alternative Containers for Refined Oil 

New bottles are expensive and are sometimes not readily available in 

some countries. Further, because of foreign exchange limitations, impor

tation of raw material for local manufacture of bottles may be a problem. 

Tile following alternative containers may be used for refined oils: 

-· -
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1. Used glass bottles 

Bottles used for other products, which are abudant in the locality 

may be used. Clear bottles are preferred since their cleanliness 

can easily be checked. The bottles may be purchased from bottle 

collectors and cleaned in the plant or from bottles contractors 

who buy the bottles and sell them cleaned to the plant. If cleaned 

in the plant, cleaning is usually paid by piece-work. The caps, 

metal or plastic, may be available locally, otherwise they have to 

be imported. A bottle-capping device or machine will be necessary. 

For screw-caps or slip-type caps, capping may be done mannually. 

For small capacities, the bottles may be filled with the use of 

rubber tubings connected to an overhead tank. It is preferred 

to use uniform bottles. The bottles can be packed in cartons, 

which may also be re-cycled. In using used bottles, the property 

rights of the bottle manufacturer should be checked. 

2. 20-liter Containers 

For institutional consumers, such as restaurants, hotels and hospitals, 

2o-liter containers, either plastic or metal may be used. These con

tainers, returnable or can be re-cycled. Containers with screw-caps are 

preferred if they are to be refilled. The suitable arrangement is to 

collect the empties at the time the replacements are delivered. A 

rebate is paid for returned containers or may be given free to regular 

customers. 

3. 45-gallon Drums 

~--

For public markets or corner stores, ordinary 45-gallon drums, fitted 

with despensing spouts and valves can be used. A stand to hold the drum 

for easy despensing is required. The drums are usually provided by the 

supplier with a deposit by the user. The retail buyers bring their own 

containers or the oil may be despensed in small plastic pouches. 

This system provides the cheapest oil. 
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IX. SUGGESTED PROJECTS TO BE FUNDED BY EDF THROUGH THE COCONUT DEVELOPMEi.'IT 

COMPANIES 

1. Antigua-Barbuda 

2. Belize 

3. Dominica 

4. Grenada 

5. Guyana 

6. Jamaica 

7. St. Kitts-Nevis 

8. Saint Lucia 

9. St. Vincent 

10. Trinidad and 
Tobago 

- Rehabilitation of the IDB Edible Oil Factory 

- Copra Central in Antigua 

- Copra Central in Barbuda 

- Copra Centrals 

- Oil Mill and Refinery 

- Copra Centrals 

- Development of Estates for Copra Production 

- Copra Centrals 

- Development of Estates for Copra Production 

- Development of Estates for Copra Production 

- Copra Centrals 

- Production of Edible Copra for Coconut Flour Production 

- Wet Processing Plant to Produce Skim-milk and Coconut 

Flour 

- Development of Estates for Copra Production 

- Copra Centarls for the Small Farmers 

- By-products Processing 

- Wet Processing Plant 

- Copra Centrals 

- Development of Estates for Copra Processing 

- Copra Centrals for the Small Farmers 

- By-products Processing 

- Integration and Operation of Fiber Plant at Union 

Estate and Shell Processing Plant at Orange Hill Estate 

- Copra Centrals for the Small Farmers 

- Copra Centrals 

- Wet Processing or Desiccated Coconut Plant 

- By-products Processing 

- Development of Estates for Copra Production 
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ANNEX I - FINANCIAL PRE-FEASIBILITY STUDY OF THE OPERATION OF A..~TIGUA 

EDIBLE OIL FACTORY 

Plant Capaciey 

Oil Mill 

Refinery 

Recoveries 

Basis 

Milling recovery 

- 5 metric tons copra per 24-hours operation 

- 3 metric tons of oil per 24-hours operation 

- Oil Content of Copra - 65 % at 7 : moisture content 

FFA of oil - 2 % maximum as lauric acid 

- 61.5 % 150 gals oil per ton copra 

Refining loss - 5% 142.5 gals refined oil per ton copra 

Cake recovery - 35 % 770 lbs cake per ton copra 

Potential Copra Supply (1985) 

Antigua-Barbuda - 300 metric tons per year 

St. Kitts-He•1is - 700 metric tons per year 

Market for Refined Oil (1985) 

Antigua-Barbuda 

St. Kitts-Nevis 

Production Schedule 

First year 

Copra requirement 

Refined oil production 

Copra cake production 

Second year 

Copra requirement 

Refined oil production 

Copra cake production 

Third year 

Copra requirement 

Refined oil production 

Copra cake production 

- 90,000 gals per year 

- 60,000 gals per year 

100 days operation 

500 metric tons 

71,250 gals 

385,000 lbs 

150 days operation 

750 metric tons 

106,800 gals 

577 ,000 lbs 

200 days operation 

1,000 metric tons 

142,500 gals 

770,000 lbs 
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Prices 

Copra $1,606 per metric ton delivered to plant (7 % moisture) 

Refined Oil $16.00 per gal. net, ex-plant 

Copra Cake $ 0.30 per lb, e.'t-plant 

Diesel Fuel $4.01 per gal. delivered to plant 

Caustic Soda $1.45 per lb delivered 

Fullers Earth $0.80 per lb delivered 

Salt $0.30 per lb delivered 

Electric power $0.16 per kwh 

Water $0.005 per gal 

Pre-Operating Expenses (Rehabilitation cost) 

Yearly amortization for 5 years 

$ 100,000 

$ 20,000 

Administrative Overhead (including clerical and marketing): $30,000 per year 

Repair and Maintenance Costs: $100,000 per year 

Salaries and Wages 

First Year 

Indirect Labour 

l Plant Manager a $1,000 x 12 months 

l Laboratory Technician a 600 x 12 months 

Total Indirect Labour: 

Direct Labour 

l Foreman a $30 x 100 days 

l Mechanic a $25 x 100 d~ys 

22 Factory workers a $20 x 100 days 

Total Direct Labour: 

Second Year 

Indirect Labour 

1 Plant Manager a $1,000 x 12 months 

1 Laboratory Technician a $600 x 12 months 

Total Indirect Labour: 

Direct Labour 

l Foreman a $30 x 150 days 

l Mechanic a $25 x 150 days 

22 Factory workers a $20 x 150 days 

Total Direct Labour 

~- -

$ 12,000 

$ 7,200 

$ 19,000 

$ 3,000 

$ 2,500 

$ 44,000 

$ 49,500 

$ 12,000 

$ 7,200 

$ 19,200 

$ 4,500 

$ 3,750 

$ 66,000 

$ 73,750 



Third Year 

Indirect Labour 
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1 Plant Manager a $1,000 x 12 months 

l Laboratory Technician a $600 x 12 months 

Total Indirect Labour 

Direct Labour 
1 Foreman a $30 x 200 days 

1 Mechanic a $25 x 200 days 

Total Direct Labour 

Supplies 

Diesel Fuel, gals. 
Cost, i 

Caustic soda, lbs. 
Cost, $ 

Fullers Earth, lbs. 
Cost, 3 

Salt, lbs. 
Cost, ~ 

Miscellaneous Supplies. s 
Total Supplies, .. .. 

First Year 

20,000 
ao.200 

3,200 
4,640 

1,450 
1, 160 

1,450 
435 

2,000 

88,435 

~. kwh 144,000 
23,040 Cost, $ 

~. gallons 600,000 
Cost, $ 3,000 

~. metric tons 500 
Cost, 

,. eo;,ooo ~ 

~· 3 

Refined Oil, gals 71,250 
Value. .... 1,140,000 ~ 

Copra Cake• lbs. 3e5,ooo 
Value. $ 115,500 

Total Sales, $ 1,255,500 

·-. -1 

Second Year 

;o,cco, 
120,300 

4,soo 
6,960 

2,175 
1, 740 

2,175 
653 

3,000 

1;2,653 

216,000 
34,560 

900,000 
4,500 

750 
1,204,500 

106.aoo 
1,710.000 

577,000 
17:5, 100. 

1,sa;.100 

$ 12,000 

$ 7,200 

$ 19,200 

$ 6,000 

$ 5,000 

$ 97,000 

Third Year 

40,00C 
160,40C 

6,400 
9,280 

2,900 
2,320 

2,900 
870 

4,000 

176,870 

288,000 
46,080 

1,200,000 
6,000 

1,000 
1,606,000 

142,500 
2,2eo,ooo 

770,000 
231,000 

2,511.000 

I. 
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PROJECTED INCOME STATEMENT ($000) 

Sales First Year Second Year 

Refined Oil 1, 140 ,, 710 

. Copra cake 115 173 

Total Sales 1,255 1,883 

Variable Costs, 

Copra 803 1,205 

Direct Labor 50 74 

Supplies ea 133 

Power 23 35 
'.J~ter 3 5 
Total Variable Costs 967 1,452 

Fixed Cos.s . 

Indirect Labour 19 19 

Repair & Maintenance 100 100 . 

Administrative Overhead 30 30 
Amortization of• 

P:rP.-Operating Expenses 20 20 

Total Fixed Co~ts 169· 169 

TOTAL COSTS 1,136 1,621 

P?..OFIT I ( IDSS ) 1'19 262 

?rOT INCLUD2D IN COSTS: 

1. Depreciation 

2. Interests on capital investment loans (i! any) 

;. Insurance.preciums (if any) 

Third Year 

2,280 

231 

2,511 

1,606 

97 

177 

46 

6 

1,932 

.19 

100 

30 

20 

169 

2, 101 

410 
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A.'lNEX II - PREFEASIBILITY STUDY OF COtaA PRODUCTION MODELS 

XODEL A - For coconut estates with relatively flat terrain and low rolling hills 

Basic Assumptions 

1. Plantation area - 252 hectares 

2. Productivity: Year 1 - 3,200 nuts per hectare per year 

Year 2 - 4,800 

Year 3 - 6,000 

Year 4 - 8,000 

3. Nut to copra conversion ratio - 5,000 nuts per metric ton copra 

4. Copra production - 499 metric tons per year 

5. Price of copra - (e.~-farm price) - $1,300 per ton plus 5 % 

price premium if the FFA content is less than 0.5 % or an 

effective price of $1,365 per ton 

6. Fertilizer application - 200 kg per ha per year 

7. All costs and prices in EC Dollars (August 1983). 

Estimate of project cost 

Machinery and equipment $ 180,000 

Farm: 2 Tractors, wheel-type, diesel driven, at least 45 hp. 

1 Brush-cutter with tractor attachements 

1 Nut trailers, 3000 to 4000 nuts capacity 

Hand tools- nut pickers, cutlass, etc. 

Copra plant: l Nut-splitting machine, 2000 nuts/hour 

2 Nut carts 

1 Copra dryer, forced-draft, with shell-fired 
air heater, capacity 10,000 nuts/16 hours 
drying time 

1 Platform scale, 500 kg capacity 

1 Bag-closer, portable 
Hand tools; copra knives, shovels, etc. 

Engineering and instalaltion cost 

Installed cost of machinery and equipment 

$ 20,000 

Buildings: dryer shed and copra storage, including copra bin. 

work-shed for pre-drying operations 

office, including office equipment 

fuel shed. 

Total Fixed Capital Investment 

Working Capital 

Total Project Cost 

$200,000 

$180,000 

$380,000 

$ 20,000 

$400,000 



Investment Services 

Equity (30 %) 

Loan (70 %) 

Total: 

Loan rerms 
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$120,000 

280,000 

$400,000 

Interest: 12 per cent per year on unpaid balance. Interests during grace 

period to be added to loan 

Repayment: Ten years period with three years grace on amortization, to be 

paid in seven equal annual installments starting with year 4. 

Financial Plan 

Year Eg,uit! Loan Total 

1 Purchase of equipment and builds. $108,000 $252,000 $360,000 

3 Purchase of additional tractor 12,000 28,000 40,000 

Totals: $120,000 $280,000 $400,000 

Interests and Amortizations Schedule ($000) 

Yo~ Draw down A:ortizatio::. Interest rri::.cipal Balance 

i 252 
252 

2 30 282 

3 28 31t 344 

4 75 41 34 310 

5 75 37 38 272 

6 .75 33 1+2 230 

7 75 28 47 183 

8 75 22 53 130 

9 75 16 59 71 

10 80 9 71 0 

P~C~yCTIOtt SCR:E:OUU: Year 1 Ye:ir 2 Year 3 Year 4-10 

.. u•~ -;, ... .,du- ... ~ 106 c.S 1.2 1.6 2.0 
·' .. .-- .. .. ""- .... 
Copra Pro~uced .. iT 1€0 240 320 4CO 

S:.IZS 2!:"/~·:UZS 

Copra Sales, t-t! 160 2~ 320 400 

Price, S/MT 1,365 1,365 1,365 1,365 

v AI.II;: -~ 218,'+00 327,600 Lr36,800 5:.6,000 

:t:::• ~:.T~It.LS 
.t:uts_ (millions) o.8 1.2 1.6 2.0 

Price~ Cents 8. 8 8 8 

VALtr:: $ 64,000 96,000 128,000 160,000 
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St1PPLIES 

Diesel Fuel, gal. 800 1,200 1,600 2,000 

Priee, 3/gal 4 4 4 4 

VAL'1Z, 3 3,200 4,800 6,400 8;000 

Fertilizer, M'? ·50 50 50 50 
Price S/M':' Boo 800 800 Seo 

VALU~, s 40,CCO t.o,o~ 40,000 4o,coo 
U.sc. Supplies 5,oco 5,000 ;,oco 5,000 

TOT.U. 3'1?Fl.I~, s 42,200 49,800 51 ,400 s;,oco 

re·;;~, Kw-hrs 24,ooo 39,000 l+S,oco Eo,coc 
Price, I. 30 30 3c 30 

V:.I.tm, s· 7,200 10,800 14,4CO 18,cco 

sca::uu: .oi' s;.L:.sIZS ;.ND ':iAGZS 

Year 1 (;~ year) 
'Position No. ?.ate Months .:.:.:iual ~ottl :..n:iual 

or ~1:1.1s .Sallll'1 Salar7 

Indirect Lab~·r 

· i"_arm Manaier 1 .,,500 7 cos. 10,500 10,;oo 
Bookkeeper-clerk 1 Seo 7 5,600 5,600 
UtiJ.itj~an 1 500 7 .3,SCO 3,500 

?~echanic 1 2.'+i da1 150 3,600 3,600 
Gen. Rep:iiri:an 1 . 20 150 3,oco 3,ooc 

TOTAL INuIF.ECT L:.30R 26,200 

Direct Lab9r 

Farm 
Tra?tor~Cra~,to~ 1 :Zit 150 _3,600 3,600 
Tractor !ielper 1 12 150 1,8co 1,800 

?Tut rickers 2 12 150 1,800 ,.,Eoe 
','Jeeders 2 1~ 150 1,800 ;,Goo 

Plant . 
Nut Splitter Op·:r 2 1~ 100 1,aco 2,400 
Ke•nel Removers 4. 12 100 1,200 4,800 
Cutcan 1 1.? 100 1,200 1,200 
Dr1er Operator a 1Z 100 1,200 3,600 
Co pr amen 2 12 100 1,200 1,200 
Utilityaan 1 12 100 1,200 1,200 

TOTAL DD?!l:CT I"..\BOR 28,200 
., 

I.._ __ 



- 64 -

Year 2 

Indirect I.abor 

Farm !ianaser 1 1,500 12 18,000 18,000 
Bco1".kee ~r-Clerk 1 eoo 12 9,600 9,€00 
tJtilityman 1 soo 12 6,oco _6,ooo 
Mechanic 1 24 250 6,coo 6,oco 
Gen. Repair:ian 1 20 250 5,oco 5,oco 

TO'?:.I. I!wIRZC~ L."~CR 44,600 

Di::-ect Lalior 

:a.rm 
Tractor Cpe.rator 1 24 250 6,oco 6,cco 
'::a:tor Eelper 1 12 250 3,coo 3,000 

?!ut Pickers 2 12 .,c; .. 3,000 6,coo ......... 
7ieeders 4 12 250 3,oco 6,coo 

Plant 
Splitter Operator 2 20 150 3,cco 6,oco 
Ker:iel P.emovers 4 12 150 , ,eco 7,200 

I Cart man 1 12 150 1,300 1,e~c 

~r1er Cperator 3 ,~ 150 .. :>.-.. '\ = unr. It-"""' ...,, ' . ...,..., 
Ccpr&?l1en 2 12 150 1,eco 3,6CO 
U~ilityzan 1 "., 150 1,aco 1,800 .... 
TCT:.1. Dnt:CT l~BC?. 46,800 

!ea; 3 
Indirect Labor (same a.s year 2) 

!CT,".!. ::ro I:U:CT t:.BC~ 44,600 

Di::ect Lat.~r 

!'a:: 
~ra:tor Cperator 2 24 250 6,cco 12,000 
Tractor Eelpcr 2 12 250 3,oco 6,cco 
I:..:.t :icka:a 3 12 2.5C 3,oco 9,vOC 
:~eders 3 12 250 3,oco 9,cco 

i'lant 
Nut SiJlittcr .. 20 200 :+,oco 8,ooo 

' Kernel Remover£ 4 1, ~QU 2.' =+\J\; ~.€00 
Cartz:en 1 12 20C ·2,400 2,1+00 
D?'J'er·cperator ' 12 200 2,l+CO 7,200 
Coprame%1 2 12 2CO 2,4CO 4,800 
11tili tyi:a:i - 1- .. ,.2 ·200 2,400 2,l+oo 

TCT:.L DI.P.1:CT LABO~ 70,l+OO 

- -------
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·Years 4-10 

l:ndirect Labor (Sa:::e as year 2) 
TOTAI. L\1D~Z:T Lii.BC::l 

Direct Labor 

·Fem 
Tractor Operator 2 2'+ 250 
Tractor Helper 2 12 250 
Nut Pickers l+ 12 250 
~eeders l+ 12 250 

61 000 12,000 
3,cco 6,000 
3,000 12,000 
3,000 12,000 

Plant 
riut Splitters 2 20 250 
Kernel Removers 4 12 250 
Ca-ta:en 1 12 250 
Coi-i ... ·acen 2 12 2.50 . 
Utilityman 1 12 250 

5,000 . 10,000 
:;,cco 12,ooc 
3,cc-0 :;,cco 
3,cco e,ccc 
3,c.:00 3,oco 

TOT.ti.L~~CT ~CR 85,000 

3S.,!loo 

1 s ot s380,ooo, pe!' year 3,800 

19,000 

10,000 

• 



COPRA PRODUCTION MODELS - PROJECTED INCOME STATEMENT (EC$000) MODE~ - A 

SALES REVENUES 

Copra Sales 214.8 327.6 436.8 546.0 546.0 546.0 546.0 546.0 546.0 546.0 

VARIABLE COSTS 

Cost of nuts 64.0 96.0 128.0 160.0 160.0 160.0 160.0 160.0 160.0 160.0 
Direct labour 28.2 46.9 70.4 85.0 85.0 85.0 85.0 85.0 85.0 85.0 
Supplies 48.2 49.8 51.4 53.0 53.0 53.0 53.0 53.0 53.0 53.0 
Power 7.2 10.8 14.4 18.0 18.0 18.0 18.0 18.0 18.0 18.0 

TOTAL VARIABLE COSTS 147.5 203.4 264.2 316.0 316.0 316.0 316.0 316.0 316.0 316.0 

FIXED COSTS 

Indirect labour 26.2 44.6 44.6 44.6 44.6 44.6 44.6 44.6 44.6 44.6 
Depreciation 19.0 38.0 38.0 38.0 38.0 38.0 38.0 38.0 38.0 38.0 
Insurance 1.9 3.8 3.8 3.8 3.8 3.8 3.8 3.8 3.8 3.8 (7\ 

(7\ 

Repair and maintenance 9.5 19.0 19.0 19.0 19.0 19.0 19.0 19.0 19.0 19.0 
Administrative Overhead 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 

TOTAL FIXED COSTS 66.6 115.4 115.4 115.4 115.4 115.4 115.4 115.4 115.4 115.4 

TOTAL COSTS 214.2 318.8 379.5 431.4 431.4 431.4 431.4 431.4 431.4 431.4 

GROSS PROFIT (LOSS) 0.6 8.8 57.3 114.6 114.6 114.6 114.6 114.6 114 .6 114 .6 
INTERESTS - 30.0 34.0 41.0 37.0 33.0 28.0 22.0 16.0 9.0 

PROFIT BEFORE TAXES 0.6 (21.2) 23.3 73.6 77 .6 81.6 86.6 92.6 98.6 105.6 



COPRA PRODUCTION MODELS - PROJECTED CASH FLOW STATEMENT (EC$000) MODEL - A 

SOUJ{CES OF INCOME 

Net Income 0.6 (21. 2) 23.3 73.6 77.6 81.6 86.6 92.6 98.6 105.6 

Add Back: 
Interests - 30.0 34.0 41.0 37.0 33.0 28.0 22.0 16.0 9.0 

Depreciation 19.0 38.0 38.0 38.0 38.0 38.0 38.0 38.0 3tLO 38.0 

TOTAL INTERNAL RESOURCES 19.6 46.8 95.3 152.6 152.6 152.6 152.6 152.6 152.6 152.6 

BORROWINGS 

Loan 252.0 - 28.0 
Equity 108.0 - 12.0 

TOTAL BORROWINGS 360.0 - 40.0 

TOTAL FUNDS 379.6 46.8 135.3 152.6 152.6 152.6 152.6 152.6 152.6 152.6 O'• 
"--J 

APPLICATION OF FUNDS 
Establishment Cost 340.0 - 40.0 
Working Capital 20.0 
Amortization of Loan - - - 75.0 75.0 75.0 75.0 75.0 75.0 75.0 

TOTAL DISBURSEMENTS 360.0 - 40.0 75.0 75.0 75.0 75.0 75.0 75.0 75.0 

NET CASH INFLOW/OUTLFOW 19.6 46.8 95.3 77 .6 77.6 77 .6 77.6 77.6 77 .6 77 .6 

CASH: BEGINNING - 19.6 66.4 161.7 239.3 316.9 394.5 472.1 549.7 627.3 
ENDING 19.6 66.4 161.7 239.3 316.9 394.5 472.1 549.7 627.3 699.9 

DEBT SERVICE RATIO - - - 2.03 2.03 2.03 2.03 2.03 2.03 1.91 



- 68 -

MODEL B - For Coconut Estates with Rugged Terrain and Steep Hills 

Basic Assumptions 

1. Plantation area - 252 hectares 

2. Productivity: Year 1 - 3,200 nuts per hectare per year 

Year 2 - 4,800 nuts 

Year 3 - 6,000 nuts 

Year 4 - 8,000 nuts 

3. Nuts to copra conversion - 5,000 nuts per metric ton copra 

4. Fertilizer application - 200 kg per hectare per year 

5. Weedicide application for SO % of area - 1,000 litres per ha/year 

6. Copra production - 400 metric tons per year 

7. Price of copra - (Ex-farm price) - $1,300 per ton plus 5 % price premium 

if FFA content is less than 0.5 % or an effective price 

of $1,365 per ton 

8. All prices and costs in EC dollars (August 1983). 

Estimate of project costs 

Machinery and equipment $165,000 

Farm: 2 tractors, wheel type, diesel driven, at least 45 hp 

1 Nut trailer, 3,000 nuts capacity 

1 Multi-purpose trailer 

6 Knapsack sprayers, 3 gallons 

10 Husking points 

Hand tools: nut pickers, cutlasses, etc. 

Copra plant 

1 Copra dryer, forced Draft, with shell-fired air heater, 

capacity - 10,000 nuts per 16 hours drying time 

1 Mechanical nut cracker for cracking bare nuts, capacity: 2,000 nuts/hour · 

1 Bag closer, portable 

l Platform scale, 500 kg capacity 

Hand tools: copra knives, shovels, etc. 

Engineering and installation cost $15,000 

Installed Cost of Machinery and Equipment 

Buildings: 

Dryer shed and copra storage, including copra bin 

Work-shed for pre-drying operations 

Office, including office equipment 

Fuel shed 

$ 180,000 

$ 160,000 



Total Fixed Capital Investment 

Working Capital 

Total Project Cost 

Investment Services 

Equity (30 %) 

Loan (70 %) 

Total: 

Loan Terms 
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$108,000 

252,000 

$360,000 

$ 340,000 

20,000 

$ 360,000 

Interest - 12 per cent per year on unpaid balance. Interests during grace 

period to be added to loan. 

Repayment - 10 years with 3 years grace period on amortization. To be paid 

in seven equal annual installments, starting with year 4. 

FIN&~CIAL PLAN 
Year Equity 

1 rurchase o! Zqui~ment 
a:id buildings S 9€,occ 

3-· :;'urcah.se of a:iother 
Tractor 

TCTALS 

12,000 
s108,oco 

Loan 

28,000_ 

s25a,ooo 

Total 

~320,0CO 

40,000 

s3€0,900 

IM!ERESR: t.JJD AMORTIZAT!CNS SCRJ:DtrI.E (3 OOC) 

Ye-ar Drawdown :.corti:z:ation Interest P:i.:ici?al Balance 

1 224 224 
2 27 251 

3 28 30 309 
4 67 37 30 279 
5 67 33 34 245 
6 - 67 29 38 207 
7 67 25 42 163 
e 67 20 47 118 

9 67 14 .53 65 
10 73 8 65 0 

P~ODUCTION SCHEDULE Year 1 Year 2 Year 3 Ye~ 4 

Nuts produced, 106 o.8 1.2 1.6 2.0 
Copra Prilduced, MT 160 240 :;20 400 

SA.I.!'5 REVL"itl.::S 

Copra Sales, •~T 160 240 320 400 
rr ic' • .s /l-i'l! -·1 r36' .. 1.,;65 1,365 1;36.5 

v ~!.tr!:, s 218,400 327,6CO 436,800 546,coo 

SAW MATtRIAI.S 
Nuts (millions) .o.8 1.2 1.6 2.0 

rriclll, ~per nut 8 e 8 8 
v :.I.tn: , t , 64,000 96,000. 128,000 160,coo 
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SUPP LI~ 
Diesel Fuel, gal. 1,000 1,500 2,oco 2,500 

Price, ~/gal.- 4 4 l+ 4 

v~, ~ 4,oco 6,ooo s,ooo 10,000 

Fertilizer, HT 50 50 50 50 
Price, S/MT 700 700 700 .. 700 

VAI.U:E:, $ 35,000 35,000 35,000 ;5,000 

• 
~eedicide, ltters 1,000 1,000 1,000 1,000 

F:-ice, :;/liter 1l+ 11+ 14 14 
. 

V :.I.!JZ 14,000 14,CCO ·14,0CO 14 ,occ 

Kise. ~upplies, 
.. 5,000 5,000 5,000 5,000 
~ 

TC~ AL ZU?PI.r".:..S, s 58,oco 60,0CO 62,oco 64,oco 

POWE!?, kw-llrs 8,16.0 12,300 16,500 22,?CO 

P:-ice,./. per kt':-hr 30 30 30 30 

V AI.-:1'~ , 3 2,700 4,100 5,500 6,8co. 

ccsPUI.E OF SALARIES ;.:m WAGES 

Year 1 
Fositica. no. ~ate Y.onths Annual Total .P.miuel 

or Days Salar;r Salar;r 

Indirect Labor 
:'arm :-:ano:.e;er .. -:,500 7 mos. 10,500 10,500 • 
Bookkeeper-Clerk 1 Boo 7 5,600 5,Gco 
Utili t:r::ian 1 .500 7 3,5co 3,3:0 

l·:echanic 1 24/day 150 3,600 :;,6CO 

3ei':.irman 1 20 150 3,000 3,000 

'?O'rP.L II·:D:3ZCT IJ.SCR 26,200 

I;>irect Labor 
i'arm 
Tractor Cperator 1 24 150 3,600 3,6CO 

.T:-actor ielpe:o 1 12 150 1,800 1,800 

Nut Pickers 2 12 150 1,800 3,6CO 

Huskers 2 12 150 1,800 3,600 

:e•dera 4 12. 150 1,800 7,200 

.5ut C:utriera 2 12 150 1,800 ~,600 

Copra Plant 
Dr1~r Operators ' 20 100 2,000 6,ooo 
Copra makers 8 12 100 1,200 9,600 

tJtilit7man 1 12 100 1,200 1,200 

TO!:.L DIREC~ I.J.BC~ z.0,200 
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Year 2 

Indirect Labor 

Farm Kanager. 1 1,soo 12. 18,000 18,000 
Bookkeeper-Clerk 1 800 12 9,600 9,600 

tJtilit1=%l 1 soo 12 6,000 6,ooo 

Mechanic 1 21t 250 6,ooo 6,ooo 
Repairman. 1 20 250 5,000 5;000 

TOTAL Il\DD!:C'? t:.SCR i.4,600 

Direct Labor 

Fa:m 
~ractor C~erator 1 Z4 250 6,oco 6,oco 
Tractor lieli'er 1 1Z 250 3,cco 3,occ 
Nut Pickers 2 12 250 3,000 6,oco 
!iusker3 2 12 250 ;,ooo 6 1 000 
Weeders 4 12 250 3,CQC 12,~..::: 

Mut. C~::-iers 2 12 250 3,oco ~ r.oo ... ,w 

Copra Plant 
I>ryer Cper@.!:1·s - _,.. 

150 2,cco 6,ccc 
~ 

<..J 

Capra .c:akera 8 12 150 1,Boo 14,lt-OO 
trtilit7can 1 12 150 1,800 1,eoo 

TO'?~ Drn~·~ LABOR ei.,200 

tear 3 
Indirect Labor Csanre as Year 2) 

?C'?AL IlfDnl:C'? LABOR ·1+4,600 

l)i,rect ~bar 

Fara 
Tractor Operator 2 24 250 6,oco 12,000 
tractor "iielper 2 1? 250 3,000 6,poo · 
Nut Pickers ' 12 ~so 3,000 9,coo 
Rwskers -

' 12 250 3,000 9,000 
Weeders 4 12 250 3,cco 6,oco 
nut ca.-riers ' 12 250 3_,000 9,000 

Plant 
~er Operators ' 20 200 4,000 12,000 
Copra makers 8 12 200 2,400 19,200 
Utilit1Ull ·1 :1·2 200 2,400 2,400 

'?O'?AL L'.".REC'? IJ.!CB 90,GOO 

!ears 4-10 

Indirect Labor (Same as 7ear 2) 
'?CT AL I?tDIRECT -· uaos 44.600 
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Direct Laber 
Farm· 

Tractor Operator 2 21t 250 6.ooo 12...000 
Tractor Helper 2 12 250 ,;;coo. 6,oco 
P.ut Pickers 4 12 250 3,000 12.000 
lluakers 4 12 250 3,000 ~2,000 

Weeders 4 12 2.50 . .,3,0C-0 12,000 
tcut Carriers 4 12 250 - .3,000 12.000 

..Phllt 
l>r"J"er Operator 3 20 250 3,000 15,oco 
Copramakers _ a 12 250 3,000 24,000 
Utilitpum 1 12 250 .3,000 3,000 

Tor.I. l>DSCT I.:'3Cll 108,000 

DEPRECL\nCN - 1~ of $340 1000 34,ooc 

INS~~CE - 1 % o! s31+0,ooo 3,400 

REPilR & MAn'TDANCE 5% e! $340,0CO 

.\m:MENT ~ -10,000 



COPRA PRODUCTION MODELS - PROJECTED INCOME STATEMENT (E$000) - MODEL B 

SALES REVENUE 

Copra SaJes 218.4 327.6 436.8 546.0 546.0 546.0 546.0 546.0 546.0 546.0 

VARIABLE COSTS 

Cost of nuts 64.0 96.0 128.0 160.0 160.0 160.0 160.0 160.0 160.0 160.0 
Direct labour 40.2 64.2 90.6 108.0 108.0 108.0 108.0 108.0 108.0 108.0 
Supplies 58.0 60.0 62.0 64.0 64.0 64.0 64.0 64.0 64.0 64.0 
Power 2.7 4.1 5.5 6.8 6.8 6.8 6.8 6.8 6.8 6.8 

TOTAL VARIABLE COSTS 164.9 224.3 286.1 338.8 338.8 338.8 338.8 338.8 338.8 338.8 
FIXED COSTS 

Indirect labour 26.2 44.6 44.6 44.6 44.6 44.6 44.6 44.6 44.6 44.6 
Depreciation 17.0 34.0 34.0 34.0 34.0 34.0 34.0 34.0 34.0 34.0 

~' Insur ace 1. 7 3.4 3.4 3.4 3.4 3.4 3.4 3.4 3.4 3.4 '-" 

Repair and maintenance 8.5 17.0 17.0 17.0 17.0 17.0 17.0 17.0 17.0 17.0 
Administrative overhead 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0 

TOTAL FIXED COSTS 63.4 109.0 109.0 109.0 109.0 109.0 109.0 109.0 109.0 109.0 
TOTAL COSTS 228.3 333.3 395.1 447.8 447 .8 447.8 447 .8 '•4 7 .8 447 .8 447 .8 
GROSS PROFIT (LOSS) (8.9) (5.7) 41.8 98.2 98.2 98.2 98.2 98.2 98.2 98.2 
INTERESTS - 27.0 30.o 37.0 33.0 29.0 25.0 20.0 14.0 8.0 
PROFIT BEFORE TAXES (8.9) (32. 7) 11. 7 61.2 65.2 69.2 73.2 78.2 84.2 90.2 
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~OPRA_!RODUCTION MODELS - PROJECTED CASH FLOW STATEMENT (EC$000) - MODEL B 

SOURCES OF INCOME 

Net lt'come (8. 9) (32. 7) 11. 7 61.2 65.2 69.2 73.2 78.2 84.2 90.2 

Add Back: 

Interests - 27 .o 30.0 37.0 33.0 29.0 25.0 20.0 14.0 8.0 

Depreciation 17.0 34.0 34.0 34.0 34.0 34.0 34 .o 34.0 34.0 34.0 

TOTAL INTERNAL RESOURCES 8.1 28.3 75.5 132.2 132.2 132.2 132 .2 132.2 132.2 132.2 

BORROWINGS 

r.oan 224.0 - 28.0 

E4uity 96.0 - 12.0 ....., 

TOTAi. BORROWINGS 320.0 0 40.0 """ 
TOTAi. FUNDS 328.1 28.3 115.5 132.2 132.2 132.2 132.2 132.2 132.2 132.2 

APPLICATION OF FUNDS 

Establishment cost 300.0 - 40.0 

Working capital 20.0 

Amortization of loan - - - 67.0 67.0 67.0 67.0 67 .o 67.0 73.0 

TOTAL DISBURSEMENTS 320.0 - 40.0 67.0 67.0 67.0 67.0 67 .o 67 .o 73.0 

NET CASH INFLOW/OUTFLOW 8.1 28.3 75.5 65.2 65.2 65.2 65.2 65.2 65.2 60 .2 

CASH: BEGINNING - 8.1 36.4 111.9 177 .1 242.3 307.5 372. 7 437.9 503.1 

ENDING 8.1 36.4 111.9 171.1 242.3 307.5 372. 7 437.9 503.1 563.3 

DEBT SERVICE RATIO - - - 1.97 1.97 1.97 1.97 1.97 1.97 1.81 
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MODEL C - Copra Central for Small Farmers 

Basic Assumptions 

1. Daily capacity of Central - 8,000 nuts 

2. Area to be served - 300 to 400 hectares 

3. Nuts to copra conversion - 5,000 nuts per metric ton copra 

4. Purchase price of nuts - 16 cents per nut, husked and delivered to 

roadside 

5. Price of copra - $ 1,300 per metric ton plus 3 per cent price premium 

if FFA content is less than 0.5 % or an effective 

price of $ 1,365 per ton. 

6. All prices and costs in EC dollars (August 1983) 

Estimate of Project Cost 

Machinery and equipment $ 130,000 

1 Copra dryer, forced-draft with shell-fired air heater 

capacity: 10,000 nuts per day 

1 Mechanical nut-cracker with a capacity of 2,000 nuts per hour 

2 Nut carts 

1 Bag closer, portable 

1 Platform scale 500 kg capacity 

1 Nut bin 

2 5-ton truck, stake-back, diesel-driven 

hand tools, copra knives, shovels, etc. 

Installation cost 

Installed cost of machinery and equipment 

Buildings: (including site development) 

Dryer shed and copra storage 

Work shed for pre-drying operations 

Office, including office equipment 

Total Fixed Capital Investment 

Working Capital 

Total Project Cost 

Investment Services 

Equity (30 %) 

Loan (70 %) 

Total: 

Loan Terms 

$ 15,000 

$ 96,000 

224,000 

$320,000 

$ 145,000 

$ 280,000 

40,000 

$ 320,000 

Interest - 12 per cent per year on unpaid balance. Interests during grace period 

to be added to loan. 
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Repayment - 10 years period with 2 years grace on amortization. 

To be paid in eight equal annual installments starting with year 3. 

FINA?lCL\L PLAN".' . 

tear 1 

LOAN TOTAL 

;224,ooo s320,eoo 

:HTERESTS :.ND JlM04TIZATIONS Sciu:DULE (SOOQ) 

Year Drawdown Amortization 

1 224 
2 
3 50 
4 50 
5 50 
6 50 
7 50 
8 50 
9 50 

10 57 

?P.CDUCTICN SClil:DULE: Year 1 

Nuts ~urchased, 1c6 1.0 
Copra Produced, M~ 200 

S~I.ES Rt'IENUES 
Copra Sales, HT 

?rice, &./}:T 
VALUZ, S 

R.!.I MATERI.U.S 

?luts (aillions) 
Price, cents 

VAltr::, S 

Str:'FI.IES 

Diesel Fuel, Gal. 
Price, 5/gal. 
VAI.Ui:, S 

Kise. Supplies, $ 

'?OT~ SO'??I.IES, S 

PCIER, kw•r.ra 
Price, 't /kvt•h:' 

v ,;tt:t, $ 

200 
1,365 

273 

1.0 
1€ 

160,000 

1,oco 
Lt 

4,ooc 
2,soc 
6,scu 

8,ooc 
30 

2,400 

Interest ~~incipal Balance 

224 
~ ~1 
30 20 231 
28 .22 209 
25 25 184 
22. 28. 156 
19 31 125 
15 . 35 90 
11 39 51 
6 51 0 

Jear 2 

2.0 
4oo 

4oo 
~,365 

546 

2.0 
16 

· 320,~oo 

2,cco 
4 

t.·,ooc 
2,500 

10,500 

16,0CO 
30 

i.,eoo 

Years 3-10 

2.c 
400 

4CO 
1,365 
546 

2.0 
16 

320,000 

2;000 
4 

8,coo 
2,500 

10,5co 

16,009 
30 

4,Sco 
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sci;~m.::: ot s~n:s :.w.> l:~GZ~ 

!ear 1 ( ~year ) 
Position No. Rate Koc.th& Annual Total :.miua1 

~r dqs Salar7 Sala.%7 
Izic!irect I.abor 

Manager 1 1,500 1 10,500 10,500 
Bookkeeper-clerk 1 Soo 1 S,600 .5,600 
Mainteuance can 1 800 1 S,600 5,6CO 
DriTer-!-:echanic 1 800 1 . S,600 5,600 
huck Helper 1 500 1 3,500 3,5co 

TOT.:.L nmn-:::r i.:·..;oR 30,eoo 

Direct Labor 

Dry~r Oi)erator ' 14 : -350 2,100 6,300 
Col)ra:uikers ,4 '~ lSR 1,!co 7,2cc 

. . .. --' ... __ ·.., . 

TOTAL DIRECT L:.l)OR 13,500 

Year 2-10 
Indirect !.o.'bor 

Kan ager 1 1,500 12 18,000 18,000 
Bookkeeper-clerk 1 eco 12 9,600 9,600 
Maintenance:a: 1 800 12 9,600 9,600 
Driver-Mechanic 1 Soo 12 9,600 9,600 
~uck iielper 1 500 12 6,ooc £,ooo 
TOT :.L r.mnr=:cT I..:.BOR s~,oco 

Direct Labor 
D1"7er Operators 3 14 2;0 3,500 10,.500 
Copra:akera 4 12 250 3,ooc 12,occ 

TOT:.L D~C~ LA~CR 22,500 

D~CIATICN 10% of ~280,0(10 28,000 

INStraANCE 
1 " 

ot s2so,cco '9800 

llEPAIR t. M/~I:<D:A?tCZ 
~ 

' ~ 'of s2eo,coo 1lt,ooo 

All:aNIST!UTrn': OVJ:JU!E;J) 20,000 
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COPRA PRODUCTION MODELS - PROJECTED INCOME STATEMENT (EC$000) - MODEL C I 
~ 

SALES REVENUES \ 
Copra Sales 273.0 546.0 546.0 546.0 546.0 546.0 546.0 546.0 546.0 546.0 

VARIABLE COSTS 

Cost of nuts 160.0 32.0 320.0 320.0 320.0 320.0 320.0 320.0 320.0 320.0 

Direct labour 13.5 22.5 22.5 22.5 22.5 22.5 22.5 22.5 22.5 22.5 

Supplies 6.5 10.5 10.5 10.5 10.5 10.5 10.5 10.5 10.5 10.5 

Power 2.4 4.8 4.8 4.8 4.8 4.8 4.8 4.8 4.8 4.8 

TOTAL VARIABLE COSTS 182.4 357.8 357.8 357.8 357.8 357.8 357.8 357.8 357.8 357.8 

FIXED COSTS 

Indirect labour 30.8 52.8 52.8 52.8 52.8 52.8 52.8 52.8 52.8 52.8 

Depreciation 14.0 28.0 28.0 28.0 28.0 28.0 28.0 28.0 28.0 28.0 
-..j 

2.8 2.8 2.8 2.8 2.8 2.8 2.8 2.8 2.8 2.8 
ex> 

Insurance 

Repair and maintenance 7 .0 14.0 14.0 14.0 14.0 14.0 14.0 14.0 14.0 14.0 

Administrative overhead 20.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0 

TOTAL FIXED COSTS 74.6 117 .6 117.6 117 .6 117.6 117 .6 117 .6 117 .6 117 .6 117 .6 

TOTAL COSTS 257.0 475.4 475.4 475.4 475.4 475.4 475.4 475.4 475.4 475.4 

GROSS PROFIT (LOSS) 16.0 70.6 70.6 70.6 70.6 70.6 70.6 70.6 70.6 70.6 

INTERESTS - 21-; 30.0 28.0 25.0 22.0 19.0 15.0 11.0 6.0 

PROFIT BEFORE TAXES 16.0 43.6 40.6 42.6 45.6 48.6 51.6 55.6 59.6 64.6 



I ' 

COPRA PRODUCTION MODELS - PROJECTED CASH FLOW STATEMENT (EC$000) - MODEL C 

SOURCES OF INCOME 

Net Income 16.0 43.6 40.6 42.6 45.6 48.6 Sl.6 SS.6 S9.6 h4.6 

Add Back: Interest - 27.0 30.0 28.0 25.0 22.0 19.0 15.0 11.0 6.0 

Depreciation 14.0 28.0 28.0 28.0 28.0 28.0 28.0 28.0 28.0 28.0 

TOTAL INTERNAL RESOURCES 30.0 98.6 98.6 98.6 98.6 98.6 98.6 98.6 98.6 98.6 

BORROWINGS 

Loan 224.0 

Equity 96.0 

TOTAL BORROWINGS 320.0 

TOTAL FUNDS 350.0 98.6 98.6 98.6 98.6 98.6 98.6 98.6 %.6 98.6 

APPLICATION OF FUNDS 
-J 

Establishment cost 280.0 '° 
Working capital 40.0 

Amortization of loans - 50.0 50.0 50.0 so.a 50.0 50.0 so.a S7.0 

TOTAL DISBURSEMENTS 320.0 50.0 50.0 50.0 so.a so.a 50.0 so.a 57.0 

NET CASH INFLOW/OUTFLOW 30.0 98.6 48.6 48.6 48.6 48.6 48.6 48.6 48.6 48.6 

CASH: BEGINNING 30.0 128.6 177.2 225.8 274.4 323.0 371.6 420.2 468.8 

ENDING 30.0 128.6 177. '&:.. 2rr.B 274.4 323.0 371.6 420.2 468.8 517.4 

DEBT SERVICE RATIO 1.97 1.97 1.97 1.97 1.97 1.97 1.97 1. 73 
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COVERAGE OF FIELD TRIPS 

Countries Visited 

1. Trinidad 

2. Grenada 

3. St. Vincent 

4. Dominica 

s. Guyana 

6. Antigua 

7. Jamaica 

8. Belize 

9. Saint Lucia 

Coconut Estates Visited 

1. St. Andrews Estate 

2. Union Estate 

3. Orange Hill Estat~ 

4. Hampstead Estate 

S. Bowden Estate 

6. Hope Estate 

Processing Plants Visited 

1. Copra Manufacturers 

2. Coconut Growers Assn. 

3. Tempe Manufacturing 

4. Arnos Vale (1979) Ltd. 

5. Dominica Coconut Products 

6. Edible Oil Factory 

7. SEPROD Co. Ltd. 

8. National Edible Oil Co. 
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9. Majarajah Oil and Cake Mills 

10. Demerara Oil Mills 

11. Oil Boiling Operation 

14 - 17 August, 29 - 31 August 

18 - 21 August 

22 - 25 August 

26 - 29 August 

1 - 10 September 

11 - 15 September 

16 - 19 September 

20 23 September 

25 July - !+ August 

Trinidad 

St. Vincent 

St. Vincent 

Dominica 

Jamaica 

Guyana 

Saint Lucia 

Trinidad 

Grenada 

St. Vincent 

Dominica 

Antigua 

Jamaica 

Guyana 

Guyana 

Guyana 

Belize 

(Previous trip) 

Visited several small coconut farms and copra houses 
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