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ABSTRACT 

Title of pro.j ect : 

Duty station: 

!:>uration of study: 

Purpose of study: 

Finding;s: 

?eco:r::mendations: 

Currency conversion: 

A Study and Evaluation of the Coconut Ind~stry 
in Kenya. 

;rairobi. Kenya. 

fineen days (1 to 15 November 1983) 

To study and evaluate the situation of the 

coconut industry vith regard to all asnects 

of coconut nrocessin~ and to ~ake nronosals 

for apnronriate coconut industry develo'91!!ent 

action. 

The immediate needs of the coconut industry are 

to maxi~ize nroduction from existin~ coconut 

plantations a.nd processing facilities. The 

lon~-term needs a.re to achieve national self­

sufficiency in edible oils and to improve and 

expand processin~ facilities. 

To ~eet the short-term needs. it is recommended 

that suitable copra. ~akin~ facilities be in­

stalled and that rehabilitation of coconut farms 

vith lov ~reduction be undertaken. For the 

long-tel"!!! needs. recommendation calls for nlantin~ 

of 100.800 hecta~es of suitable land to coconuts 

and the installation of ~ore efficient and lar~er 

capacity nrocessing nlants. ftn oil refinery is 

also recommended to be set-un in ~~ombasa. to be 

able to increase the prices of conra. and sunply 

the refined oil needs of Coast Province and 

nei~hbouring provinces. 

US$ 1 = K Shillin~s 13. 40 ( 31 ~fovember 1983) 
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I!ITRODUC'!'ION 

Realizing the i.l:inortance of the coconut industry from both the 

viev of rural development and the sunol~ of the local ~arkets of a 

variety of coconut products, and as an export industry as vell, s~e­

cial attention is being paid by the authorities of the Kenya Gove?"?ll!!ent 

to the development of the coconut industry. 

U~IDO. on the ~ther hand. vithin the framevork of its Coconut 

:ndustry Evaluation Services, is in a ~osition to make available 

relevant docUI!!entation and info?"!!!ation based on Asian experience. 

'TI:e Government of Kenya has requested for the services of a 

cocon~t processing exnert to carr:r out an assessment of the country's 

coconut industries sector and then advise on a~propriate development. 

The exnert is exnected to carry out the following duties in co-operation 

vith the authorities. 

1. Reviev the present situation of Kenya's coconut industry vith regard 

to coconut ?reduction and processin£ ooerations practiced and pro­

ducts produced. 

2. Review the market for coconut products and by drawing conclusions 

~rem market investi~ations, specify those c~ccnut products that vould 

provide the basis for an exnansion o~ the existing coccnut processin~ 

industry and/or the setting-up of new industries. 

3. ~!ake available to the autt.ori ties. the UNIDO Coconut ?rocessinp; Tech­

noloey Information Documents on •ra.rious coconut products a.rid processes 

based on Asian experience and discuss an~ explain them if required. 

4, In connexion vith relevant i~nrcvernent or exnansion ~ossibilities 

of the coconut industry, outline the measures to ce taken by the 

authorities for apnropriate develornr.ent. 

5. Prepare a detailed report on the situation in Kenya reflecting 

the assiessments, their evaluation and the develonrn.ent recommenda­

tions resultin~ tr.erefrom. 
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A. 

PURPGSE AND ME'I'HCDOLOG! 

Pu.rnose of the Pro.Ject 

To study and evaluate the situation of the coconut indu~try vith 

re~ard to all aspects of coconut processin~ involvin~ all coconut pro-

ducts. Eased on the result of the stud_v vork, elaborate nroposals 

for appropriate coconut development action for consideration by authorities. 

B. Vethcdology to te Used in Study 

Considering the ver:1 li~ited ti~e and the vide scope of the study 

vork. the following methodology is deemed a~nropriate to achieve the 

objectives of the ~ission: 

1. Reviev of available studies, statistics and other available litera­

ture on the coconut industry. 

2. Reviev of available information on existin~ nrocessing plants for 

oil seeds and vegetable oils. 

3. Reviev of statistical data on consumntion and i~portation cf fats 

and oils. 

4. Review previous studies on ~arkets for refined oil, crude coconut 

oil, conra meal and various coconut and related products. 

5. Field visits to the coconut farms. conra processin~ plants and 

vegetable oil processing plants to confir?r.. correct and up-date 

vritten info?"!ll8.tion previously obtained. 

6. Integrate and synthesize information from literature with field 

infonr.ation into industry evaluations: and 

7. Draw conclusions and nropose recommendations from the industry 

evaluations. 

I!. STATUS OF THE COCONUT INDUST:!Y 

A. Coconut Production 

Area and Location of Coconut Lands 

The total land area under coconuts in Kenya is estimated at about 

34,000 to 40,000 hectares. Coconuts are grown mainly in the coastal areas 

in the Coast Province. ~able 1 shows the distribution of coconuts by districts. 
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Table 1 - Coconut Distribution in Coast Province 

Districts Area Under Coconuts (hectares } 

!Cilifi 18,818 

Kva.le 11,616 

Mombasa 2.120 

Lamu 1,011 

Tai ta-Ta vet a 27 

~ana River 54,_ 

Total 34.248 

Estimates of Coconut Production 

The average yield is estimated at 3,000 nuts per hectare per year. 

Based on a density of 130 trees per hectare, the productivity is 23 

nuts per tree per year. Based on this estimate. production in the ~oast 

Province is 102 million nuts per year. About 300 nuts are required to 

make 55 kilo~ams of copra vhich is equivalent to 5,460 nuts per ton. 

Usin~ this conversion ration, the copra nroduction potential based on 

total nut production is about 18,700 tons per year. Assumin~ an oil 

extraction of 60 ner cent, the potential oil ~reduction is 11,200 tons 

per year. 

Phvsical Condition of Trees 

A quick survey of the coconut farms from Mombasa to ~sambveni 

( Kwale District). a stretch of abo11t 50 kilometers, revealed the 

following conditions of coconut trees: 

1. At least 50 per cent of trees are healthy and heavy-laden vith 

fruits (70 to 100 nuts per tree). 

2. There are some plantations where almost all of the trees have 

about 20 to 40 nuts per tree, oossibly due to soil defeciency or 

lack of proper farm maintenance. 

3. About 10 per cent of the trees are too old and approaching senility 

(10 to 20 nuts per tree). 

4. There are wide emnty spaces within the plantations (which nrobably 

vere coun!ed during the area suvey). 

According to information, the same situation exi~ts in the Kilifi District. 

• 
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According to information from the Ministry of A~iculture, 

except for recent plantin~s. the a~es of the trees ran~e from 40 to 

10 years. No fertilizer is applied to the coconut trees and the farms 

are anparently neglected. Inter-cropning vith trees and food crops is 

a common nractice. 

The main coconut nest is the rhinoceros beetle (Orcytes monoceros) 

vhich has caused deaths to a number of trees. 0ther minor pests include 

a weevil (Phynohonoros uhoenicus), and a coriet bu~ (PseudotheraTitus 

va:vi). 

Tree Varietv and Nut Cualitv 

The coconut trees are generally of the "tall" variety. called locally 

as "niu kaffa". T!le bearing a~e. denending on soil condition. ranges 

from 5 to 1 years. The nuts are of medium size, weighing about 750 grams 

(vithout husk). Farm records show that about 300 nuts are required to 

produce 55 kilograms of conra or 5,460 nuts Per ton copra. According 

to millers, the oil content of the copra delivered ran~e from 60 to 65 

rer cent vhen vell dried. The average comnosition of the whole fruit, 

as reported. is as follows: husks 35 per cent, shell 12 per cent, ~eat 

28 per cent and water 25 per cent. The moisture content in the meat of 

mature nuts is about 45 to 50 per cent. 3ased on this composition. the 

oil content is about 10 per cent of the whole nut. 

B. Coconut Utilization 

There are no recent statistics on conra nroduction. About 5,500 

tons of copra were milled by seven oil mills in 1979. as shown in Table 2. 

Table 2 - Conra Milled in 1979 (metric tons) 

Millers 

Eastern Oil Industries 

Coast Manufacturers 

Kisumuvala Oil Mills 

MSA Soap and Oil Factory 

~aushad Tradin~ Co. 

':'.~. Abdulhusein 

La.mu Cil ~~ills 

Total: 

Conra dlled 

2,180 

1,644.5 
834.5 

517.6 

223. 7 

124.5 

8.1 

5,532.8 

• 
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Present production can be about 6,000 tons per year. At 5,500 nuts 

per ton of copra. about 33 million nuts are made into copra per year. 

Nuts sold in the market, as green as dry nuts is estimated at 5 million 

nuts. Assum.in~ that 15 million nuts are consumed in the homes. the 

total number of nuts utilized is about 53 million ner "year. With an 

estimated production of 102 million nuts, it appears that some 49 

million nuts are not collected per year vhich is about 1 nut ~er tree 

per month. About 9,000 tons of copra can be rroduced from 49 million 

nuts. 

C. Coconut Processing 

~pra Making 

About 90 per cent of copra produced is dried by sun-drying. Msambveni 

Development Co. is the only fi~ known to have a copra factory which has 

copra kilns. Some fa?T.ler~ have small copra dryers which they use whenever 

sun-drying is not possible. Copra sold to the mills contain high moisture 

contents and conta:n sii:mificant quantities of immature nuts. The noor 

quality of copra is attributed to the systems of drying copra and har­

vesting of nuts. Harvestin« is by plucking from the ton of the trees. 

a system which allows harvesting of i:mnature nuts. 

Oil Millin~ 

There are nine oil mills operatin~ in Coast Province which cen pro­

cess both copra and cottonseeds. ~ost of the expellers used are small 

5-ton units designed for lov-oil materials. With copra, at least two 

pressings are required to reduce the residual oil in cake to less than 

10 per cent. Avera~e extraction can be assumed to be 60 ner cent, based 

on well-dried copra (7 p~r cent moisture). '!'r.e apnroximate ca~acities 

of the mills, based on copra, are shown in Table 3. 

-1 
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Table 3 - Conra-Milling Ca.nacities of Oil ~·fills (tons r-er 24 hours) 

Oil Mills 

Coast Manufacturers 

Kisumuvala Oil Industries 

Eastern Oil Industries 

Yomba.sa. 3oap and Oil Manufacturers 

?t.mni Oil '!ills 

~ili fi Oil ~.fills 

A.J. Pereria and Sons 

Modern Soao Factory 

T. '!. Abulhusein 

Total: 

AT'nroximate Cana.cities 

40 
40 

10 

10 

5 

5 

5 

5 

3 

123 

Based on 250 days per year, the milling canacity of the nine mills 

is about 30,000 tons vith a potential ~reduction of 18,000 tons of oil. 

With only 6,000 tons of conra !)reduction, capacity utilization for copra 

is only 33 per cent. 

Cil Re!'inimr a.nd Soan · 'akinll 

The larger oil mills have eouipment for neutralizing; and bleac'1ing, 

but none for deodourization. The East Africa Industries in ~Tairobi has 

comnlete facilities for nrocess-fats and oils into cooking oils, shortenings. 

~ar~arines. and soaps, includin~ hydro~enation. The firm nruchases most 

of the coconut oil produced by the oil mills and imnorts fats and oils to 

fill the shortage in rav materials. ':'here are several small soap manu­

facturers in ~omba.sa vhich use coconut oil. The annual soap production 

in Kenya is estimated at 35.000 tons. 

Coir Industries 

Accordin~ to reports. there are seven firms enga~ed in production 

and/or processin~ of coconut fibers. with anestimated canacity of about 

9.000 tons of mixed fibers ner year. The names of the firms are as 

follovs: 



• 

- 6 -

Msambveni Development Co. 

M/s Dhalla Ismalia 

Dinas Imnort and Export Agencies 

J. Lalji Ltd. 

Kenya Coir Industries 

~ombasa Coir Industries 

Harania Coir and Ka~k Industries. 

Accordin~ to latest information. nroduction of coir fibers have stonped 

due to market ~roblems. 

Coconut Shells 
~ere is no industrial nrocessin~ of coconut shells in Kenya. 

There are some reports of exnortation of coconut shell. Shells sold 

to some factories in Mombasa are used as boiler ruel. 

D. Markets for Coconut Products 

Coconut Oil 
Importation of fats and oils in 1983 is estimated at about 100,000 

tons. About 60,000 tons are processed into edible products such as 

cooking fats, shortening, and mar~arines. These products are m~de from 

hydrogenated palm oil or cottonseed oil, tallov and li~uid vegetable 

oils. Coconut oil content of these nroducts can be about 85 ner cent, 

if fully-hydrogenated cottonseed or nalm oil is used. This means that 

the edible-oils products can absorb about 51,000 tons of coconut oil. 

Annual soap production is estimated at 35,000 tons. Depending upon 

the relative prices of rav materials, the coconut oil content of soaps 

varies. A11 avera~e coconut oil content in soap, both laundry and toilet, 

can be assumed at 60 per cent. The coconut oil constlll'lntion potential 

in scan manufacture is therefore. about 21,000 tons ner year. 

The total potential market for coconut oil for edible products 

a.~d soap manufacturing is about 70,000 tons ner year. This vill require 

about 120,000 tons of copra. 



• 
7 

Copra Meal 

Copra meal or cake is the by-product in the extraction of oil 

from copra. It contains about 20 per cent nrotein. and is used in 

animal feed formulations. Co~ra meal content of various feed ranv,e 

from 5 to 20 per cent dependin~ on the type o~ feeds and the nrice 

of copra cake. An average of 10 per cent may be assumed for this 

study. Annual consum!:rtion of animal feeds is estimated at about 

140,000 tons. At ten per cent, the local market for copra meal in 

the ~eeds industry is 14,000 tons a year. There is a ready ~arket for 

co~ra meal in Europe. 

Coconut Shell 

Coconut shell have high heating value (6,000-SrOOO) Btu per lb). 

In actual use, about 3-4 kg of coconut shell can be substituted for a 

liter of Bunker-C or diesel fuel. If local factories can be convinced to 

convert their steam boilers for coconut shell firing, there can be a sub­

stantial market for coconut shells. Bunker-C fuel costs about 3,000 

shillings per ton while coconut shells may be obtained at 400 shillings 

per ton. 

Coconut Husks 

Due to hi~h transport costs. industrial utilization of coconut 

husks should be ~eared for local or re2ional markets. There are two 

ways by which husks may be used nrofitably in industry. One as a rav 

material for the production of rubberized ~ushions for furnitures and 

automobile seats. and the other is as fUel for dendo-thermal newer 

generation for the rural areas. Coconut husks hav"! heatini:r value of 

5,000 to 6.000 Btu per lb. The fuel equivalent is 4 tons of husks to a 

ton of Bunker-C fuel. 

E. Prices of Coconut Products ( 4 October 1983) 

Conra (delivered to factory) -
Grade 1 - KShs 5.00 ner kilo 

Grade 2 - 4.oo t)er kilo 

Grade 3 - 3.50 ""~r kilo 

There is no standard procedure for clas3i!'yin2 copra. The grade ~nd 

price is negotiated between sunplie~ ~nd buyer. 

Coconut Oil (Ex-factory) per kilo 

Crude Coconut Oil - KShs 12.00 (E.A. Industries) 

Semi-refined (?.B)- 14.70 (net) 

Deodourized (?ED) - 17. 00 (net) 

.... ~l 
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Co'Ora Meal 

Other Oil Products (Petail - Supermarket Prices) 

Corn Oil, RBD, Elanto Brand - KShs 340.00 per 18 k2 
(Mombasa) 

Cooking Fat. Cowboy Brand - KShs 33.90 ner 2 kg. 
(Mairobi) 

Coconut Shells - KShs 350 per ton at source 

Msambveni Develotm!ent Co. 

III. LA.11D FOR COCONUT DEVELOPMENT 

Land Reouirement 

To produce the projected coconut oil reouirement of 70,000 tons per 

year, about 120,000 tons of conra will be required. Assumin~ a produc­

tion of 1 ton of copra per hectare, the land requirement for oil pro­

duction is about 120.000 hectares. 

About 20 million nuts vill be allocated for home consumption and 

nut sales. At 5.000 nuts per hectare. the land requirement is 4,000 

hectares. 

The total land requirement to meet the domestic needs for coconut 

oil is 124,000 hectares. If ve deduct the present area of 40.000 and 

add 10,000 hectares to make up for senility, the net land requirement 

shall be about 94,000 hectares for new plantin~s. 

_r;,and Availability 

About 370,000 hectares of high-potential land and 790,000 hectares 

of medium-potential land are available for oil-crons 'Production in Coast 

Province. Aasuming that 20 per cent of these are suitable for coconuts. 

the land available for coconut development is 226,000 hectares. 

IV. CONCLUSIONS 

The needs of the coconut industry in Kenya can be divided into short­

term needs and long-term needs. Short-term needs are those vhich can be 

met within five years, vhile the lon~-term needs are those which can ros­

sibly be met in a period of about ten to tventy years. 

-1 
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Short-term Needs 

l. To maximize coconut oil production from existing coconut planta-

tions and nrocessing facilities by: 

- increasing the number of nuts for conra making: 

- improving copra and oil yields. 

2. To increase fann-level incomes in order to stimulate coconut 

and copra production by: 

- increasin~ coconut yields: 

- being able to increase copra nrices 

Long-term Needs 

1. To achieve self-sufficiency in vegetable oils from the coconut 

industry by increasing land area for coconut production: and 

2. To imnrove and expand processing facilities in order to improve 

the viability of the total industry and meet increasing processing 

needs as a result of increased coconut production. 

V. RECOMMENDATIONS 

Recommendations for ~hort-term ~eeds 

1. Setting-up of suitable copra processin~ facilities to stimulate 

collection of nuts and minimize home ~onsumption. Any of the 

folloving schemes may be adopted: 

a) ~echanization of copra production in large coconut estates; 

b) Setting-up of copra centrals vhich vill buy and collect nuts 

from small farmers; 

c) Setting-up of village or co-operative dryin~ stations. 

2. Launching of a coconut rehabilitation rro~ramme tc: 

a) Rehabilitate neglected coconut farms; 

b) Fertilize coconut trees in poor soils: 

c) Peplant empty spaces vithin coconut nlantations. 

3. Establishment of a coconut oil refinin~ nlant in ~ombasa to pro­

cess oil nroductions fro~ existin~ oil mills and supply the refined 

oil needs of Coast Province and neighbourin~ nrovinces. ~avings 

from transportation costs and additional income from refinin~ vill 

rrovide for increase of copra nrices. 

--- ~l 
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Recommendations for Lon~-term Needs_ 

1. Develonment of 100,000 hectares for coconut ~reduction, at 

the rate of 10,000 hectares per year for a ~eriod cf ten ye~rs: 

2. Phasing out of the old oil millin~ equinment to be renlaced with 

more efficient and hi~her canacity equipment and settin~- of 

additional milling and refinin~ capacities to nrovide for in­

creasin~ coconut production. 

Creation of a Coconut Develonment Authority 

Considering the imnortance of and ma~nitude of investment in the 

coconut industry development. it is also recommended that a separate 

body such as a Coconut Develonment Authority. be created to take char~e 

of the total develonment of the coconut industry. 

Exnected Results from Pecommendations 

l. Setting-un of Copra Dryers - increase of copra nroduction froM 

6,000 tons to 15,000 tons per year within three years. L~nrove 

ouality of copra: 

2. Rehabilitation of Fa.rm.s - doubling production of conra to 30,000 

to~s of conra within five years: 

3. Establishment of a refinery in Mombasa - increase in price of 

conra and reduction of refined oil nrice in Coast Province· 

4. Planting of 100.000 hectares with coconuts - production of co~ra 

enough to produce at least 60,000 tons of conra per year within 

20 years; 

5. Up-grading and expansion of processin~ plants - reduction in oro­

duction costs. improving oil recoveries and increase in oil oroduction. 

-1 
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ANXEX I - PRE-FEASIBILITY STUDY OF A ·~ODEL COPPA CENTPAL IN THE CCAST 

PROVINCE 

A. ~ationale of the Project 

Source of Rav Materials (coconuts) 

Estimated coconut production in the Coast Province is apnroximately 

102 million nuts per year of which 33 million are made into conra. 20 

million are sold or consumed as vhole nuts and about 49 million ~re­

sUI!l.ably are uncollected. Ex~erience in other countries nrove that 

the collection of nuts can be increased considerably and coconut con­

sumption can be reduced if there are suitable copra making facilities 

readily accessible to farmers. Assuming that 90 per cent of uncollected 

nuts or 44 million can further be recovered. a total of 77 million nuts 

are available for copra production. If rehabilitation and fertilization 

of coconut farms is started simultaneously with the settin~-un of conra 

dryers an increast: of at least 25 ner cent or about 25 million nuts is 

exnected a~er two years. Within three years. the coconut production 

is exnected to increase to about 120 million nuts a year, about 90 

ffiillion nuts will be available for copra production. About 15.000 tons 

of copra can be nroduced from 90 million nuts. 

With a rehabilitation and fertilization pro~amme. the coconut nro­

duction is expected to increase to about 200 million in 5 years about 170 

~illion will be available for conra ~reduction. This will produce about 

30,000 tons copra. 

"'farket for Conra 
The existing oil mills in Mombasa have a total millin~ capacity of 

at least 30,000 tons per year. These mills vill be able to nrocess 

all the project copra production within t~ve years. 

~ity of Conra Centrals 

In order to minimize cost of transporting whole nuts from the farms 

to the centrals, the proposed capacity of a modular unit is 20,000 nuts 

ner day. These can Process coconut Production from about 1000 hectares 

of coconut plantation. Assumin~ that there are 40,000 hectares nov in co­

conuts, 40 coconut centrals are required at ?resent. At this noint, it 
should be realized that the wei~ht of a whole nut, without husk, is about 

4 times the wei~ht of co~ra. which is a disadvanta~e for big~er conra 

centrals. 
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Advanta~es of Centralized Coora Production 

The major impact ofsetting up copra centrals is that they vill 

drav More coconuts into copra production. The centrals vill nrovide 

an easy o~portunity for the farmers to convert nuts into cash. This 

vill have a double effect on coconut availability: 1) it will encoura~e 

the ~anner to collect more coconuts and 2) it vill discoura~e nut con­

sumntion in the homes. It is suspected that about 49 million nuts re­

~ain uncollected and about 20 million are consumed, a total of 69 

million nuts. If converted to conra. these will mean about 12 ,000 tons 

of coora. If centralized copra production can drav out 75 ~er cent of 

this potential. copra production can be increased by 9,000 tons. This 

will be equivalent to an added revenue of KShs 45 million per year at 

KShs 5.000 per ton of conra. and will further increase as coconut oro­

duction increases. 

ftnother major advantag;e of centralized coora nrocessin~ is the 

improvement of the ~uality of copra. With present copra makin~ methods. 

the free-~atty acid content of coconut oil produced is as hi~h as 6.9 
ner cent. If this oil is re~ined, the refining loss will be about ten 

per cent. Coora produced in copra centrals have free-fatty acid as lo• 

a.s 0. 2 per cent or an ave?ap:e of 0. 5 per cent. At this ffa value. the 

refininv. loss can be reduced to 2 per cent, a savings of 8 per cent. 

When the level of oil refining reaches 10,000 tons a year. 8 per cent 

loss will mean a loss of 800 tons or 9.6 million shillings, at 12.000 

shillings per ton oil. Other processin~ costs will be reduced in te?"?!!s 

of less chemical usa~e. lower steam and power consur.totion and reduced 

deodourizin~ time. 

The Economic Constraints of Conra ?reduction 

Coora production is ~he weakest link but, nevertheless, the critical 

link in the chain of coconut orocessin~. The viability of copra produc­

tion is limited by lov coconut oil price at one end and hiv.h nut price 

on the other end. Oil refiners can nass on the tax burden to oil millers, 

while the millers can pass on the tax burden to copra producers. Co~ra 

producers cannot nass on the tax burden to fal"!l!ers since further reduction 

in farm income will discourage coconut produc~ion. thus depressing the 

total industry. 
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The pre-~easibility study vill show that copra production is not 

viable unless it receives some support from the government, by any or 

~ combination of the following schemes: 

1. Exemption from income taxes: 

2. Price subsidy on copra sales; 

3. Levy on imnorted oils, to be able to increase the Price of 

coconut oil. 

The third option may have some social renurcussions, thus tax 

excemption and price subsidy are more expedient. As vill be shovn in 

the financial study, it is proposed that the co~ra centrals should 

be income-tax exempted. and that a price subsidy of 5 ~er cent on sales 

be granted in o~der to be economically feasible. While this vill reduce 

government revenues. the econO!l!ic contribution of the nroject vill still 

be substantial. 

3. ~inancial ?easibility c~ Project_ 

Basic Assumutions 

1. Daily capacity ot' Central - 20.000 nuts 

2. Area to be served 1.COO ~ectares 

< rruts required for 1 MT copra - 5.500 
~. 

4. ?rice of nuts - K~hs 0.60 (roadside) 

5. Price of copra - !<'.Shs 5. 00 (ex-factory) 

--~I 
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Estimate of Project Cost (KShs 000) 

~Aachinery a.."ld Equipment 
1 - c~pra dryer, forced-dra~. coconut shell fuel 

l - ,_.echanical nut-cracker 

2 - ~ut carts 

1 - Portable ba~ closer 
, ... - Plat~orrn. ~cale - :.OOO kg 

2 - 5-ton trucks. st'3.ke-back. diesel 

~!iscellaneous tools 

Nut bin 

Copra bins 

!nstal:ation cost (10 %) 
Install~d Cost of' Equi~ent 

Buildings. including site pre~aration 

Nut shed 

Dryer shed and co~ra storap-e 

Work shed for nre-drying onerations 

Office, including office equimnent 

Land (2000 sq.m.) 

Total ~ix~d Capital Investment 

Pre-Cneratin~ Expenses 

'...Torking Capital 

Total Froject Cost 

Investment Services 

Eauity 25 per cent 

Loan 75 per cent 

Total 

Loan Terms 

l .:!.00 

110 

1,210 

2,0JO 

30 

3,240 

100 

120 

3,460 

860 

2,600 

3,460 

Interest Rate - Since the total investment is less than 0.5 million 

shillings, the project qualifies as a small-scale indus­

try. A 12 oer cent interest on unpaid balance is assumed. 

~enayment Terms - ~en years period with two years ~race on a.rnor~ization. 
Loan will be paid in 8 eou&l annual installments st~rting 

vith year 3. 
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Financial Plan (KShs 000) 

Year 1 

Pre-operating exnenses 

Establishment Cost 

Total 

Year 2 

Workinl?; Capital 

Tota.ls 

- 15 -

Interest and Amortization Schedule 

Year Drav Dovn ft.mortization Interest 

1 2.500 

2 100 300 

3 590 350 

4 590 320 

5 590 290 

6 590 250 

7 590 210 

8 590 160 

9 590 120 

10 590 60 

Taxes 

Eouitv 
-~-

100 

740 

840 

20 

860 

Princi!lal 

240 

270 

300 

34c 

380 

430 

470 

530 

Income tax - exemption proposed (for ten years) 

Sales tax - 15 per cent 

Loan ':'otal 

100 

2,500 3.240 

2,500 3.340 

lO'J 120 

2,600 3.460 

Balance 

2.500 

2,900 

2,660 

2.390 

2,090 

1,750 

1,370 

940 

470 

Subsidy - 5 per cent on ~ross sales of conra (for ten years). 

Daily Capacity and Conra Conversion 

Daily capacity - 20,000 nuts per 24 hours oneration 

Conversion - 5,500 nuts per ton of copra 

Annual Production Schedule 

Year No of days Nuts Processed Conra Produced 

O"Oeration (000) (Metric tons) 

l 120 2.400 440 

2-10 240 4.800 880 
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Annual Sales Vear l Vear 2-10 

Copra Sales. M'!' 440 880 

Price. KShs !'er M'!' 6,000 6.000 

Value. KShs 000 2.640 5,280 

Rav ~aterials 

Nuts, 000 2,400 4,8tJO • 
D . . rice. XShs ner 1000 700 700 

Value. KShs 000 1,680 3.360 

~E~~-
Diesel Fuel, liters 9,000 18,000 

!) • . rice, KShs per l 6 6 

Value. !".Shs 000 54 108 

r.~isc. Supplies KShs 000 20 40 

Total Supplies. KShs noo 74 148 

Paver 

Electricity, KWH i6.ooc 32.000 

D • .rice. KShs 0.60 0.60 

va:ue, KShs 000 10 20 

Schedule of Salaries and Wa«es 

Year 1 (1/2 year) 

Indirect Latour 

Position No. ?ate ~-'onths Annual Total 
or da:t:s Salary Salaries 

Manager 1 4.000 6 24,000 24,ooo 

Bookkeeper 1 2,000 6 12,000 12,000 

Clerk 1 1.000 6 6,000 6,000 

Driver-Mechanic 1 2.000 6 12.000 12,000 

Total: 4 54,000 

Direct Labour 

Dryer Operators 3 20 120 2,400 7,200 

Copra ?.fakers 6 15 120 l,800 10,800 

Truck Helt1ers 3 15 120 l,800 5,400 

Utilitymen 3 12 120 1,440 4,320 

Total: 15 27,720 
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Year 2 

Indirect Labour 

~an ager 1 4.ooo 12 48,000 48.000 

Bookkeeper 1 2,000 12 24,000 24.000 

Clerk 1 1,000 12 12.000 12,000 

Driver-Mechanic 1 2.000 12 24.000 24.ooo 

Total: 4 108.000 

Direct Labour 

Dryer Operators 3 20 240 4.800 1.200 

Cotira Makers 6 15 240 3,600 21,600 

Truck Helpers 3 15 240 3.600 10.800 

Utilitymen 3 12 240 2,880 8,640 

Total: 15 
55,440 

~epair and ~Aintenance 2 % KShs 000 64 

Denreciation 5 ~ KShs 000 162 

Insurance 1 % r.shs 000 32 

Misc. Fixed Costs KShs 000 
24 

General Overhead KShs 000 30 
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ANNEX II - PRE-FEASIBILI~ STtJDY nF THE P~0°0SED COCONUT OIL 

:REFINING PLA~ FOR !'-'!O~ASA, COAST PPOVINCE 

A. Rationale of the Pro.Ject 

Source of Raw Material (Coconut Oil) 

Present nroduction is estimated at 6,000 tons ofcopraor 3.600 

tons of coconut oil ner year. If the short-term recommendations are 

i~plemented. nroductions are expected to increase to 15.000 tens of 

cor-ra or 9.000 tons of oil within three yea.rs and to 30,000 tons of conra 

or 18.000 tons of oil within five years. The millin~ canacity of existin~ 

oil mills in Mombasa is about 30,000 tons of conra ~er year. twice the 

re~uirement of the refinery. 

About 70 ~er cent or rresent coconut oil uroduction is sold to East 

Africa Industries in :'.iairobi. about 500 kilometers from Mombasa, the 

rest are made into laundry soap and sold as crude or semi-refined oil 

in the local market. 

Market for Refined Oil 

The nopulation of Coast Province is about 1.5 million while that 

of Eastern Province is about 3.0 million, or a combined nonulation of 

about 4.5 million. At a per canita consu.~ntion of 3.5 kg per year. the 

projected consumption in the two t1ro 1rinces is about 16 ,000 tons of re­

fined oil. There is no oil refinery in Coast Province. Since the two 

provinces have temperatures higher than 25°. coconut oil will stay liquid 

and the marketinir of refined coconut oil is convenient. 

Capacity of Proposed Refinery 

The plant is desi~ned to rrocess 30 metric tons of oil per 24 hours 

operation or 9,oco tons a year based on 300 da;rs. However. it is sche­

duled to process 3.600 tons durin~ its first year of ouerations and 

7. 200 tons of oil d11rin11: the second :vear. Full onerations will commence 

on the third year. At full operations, the ~lant will be processing 50 

per cent of projected coconut oil nroduction from existin~ coconut nlanta­

tions. 

----~j 
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The refined oil productions will be acout 3.500 tons for the ~irst 

year, 7.000 tons for the second year and 5,700 tons at full oueration. 

The plant's maximum production is equivalent to about 54 uer cent of the 

projected consumption of Coast and Easter ~rovinces. 

B. Financial Feasibility of the Pro:ect 

~stimate o~ Project Cost (KShs 000) 

~!achinery and Eauipm.ent 

Engineering and Installation, 15 uer cent 

Handling and shippinp, 10 per cent 

Installed Cost of Eoui'Ol!lent 

Buildings and factory site 

Building and Office Equinment 

Vehicles 
Total Fixed Canital Investment 

Fre-O~eratin~ Exnenses 

Working Capital 

Total Project Cost 

Investment Services 

Equity 20 rer cent 

Loan 30 per cent 

':'otlll: 

Loan ':'er!:ls 
Interest Pate - 16 per cent per annum on unpaid balance 

3.6oc 

540 

360 

4,500 

770 

120 

240 

5,630 

100 

1,000 

E,730 

l,430 

5,300 

6.730 

Renayment terms - 12 yea.rs repaJ"!llent t'leriod vith 3 years F'race period. 

Loan to be paid in nine e~ual annual installments, 

starting with yellr 4. 
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Fia.ncial Plan (KShs 000) 

~ear 1 --
Pre-Onerating Exnenses 

Establishment Cost 

Vear 2 

Working Canital 

':'eta.ls: 
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Interests a.nd Amortization ~chedule (KShs 

Eouity 

100 

1.130 

200 

1.430 

000) 

Loan 

4,500 

8oc 

5,300 

Total 

100 

5,t30 

1,000 

6,730 

Draw Down Amortization Interest 1?rincinal Balance 
~ear 

1 4.500 
4,500 

2 300 720 E,020 

3 
960 6,990 

4 1.520 1,120 400 6,530 

5 1.520 1,050 470 6,110 

/ 1.52G 980 540 5.570 
0 

7 1.520 590 630 4.490 

:l 1,520 79C 730 4,210 
v 

0 1.520 670 850 3.360 

10 1,520 540 980 2.380 

11 l,520 330 1,140 1,240 

12 i.;20 200 l,320 

Taxes 
Income Tax - 45 Per cent of net ~rofit. 
Sales Tax - 15 per cent of sa.les. net of raw ~aterials already taxed 

(crude coconut oil) 

Daily Ce.nae i ty and Recovery 
Dail~r Capacity - 30 l'!letric -tons crude coconut oil per 24 hours oneration. 

.K@eovery - 96 per cent based on crude oil F:'A o~ 2 ner cent • 

Annu~l Production ~c~e1ule 

Year 

2 

3 

4 up 

~le. of de.vs 

120 

240 

300 

("' d ('I", •4'r' ~rue .. 1~ 

3.tOO 

7.200 

9. oco 

~efined Oi..Ll:'.! 

3,456 

6.910 

8.640 

-1 
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Sales Revenues (KShs 000) 

veg,r 2 vear 3 Vear 4 ----· 
?e~ined Oil Sales. MT 3.456 6.912 8.640 

0 • . rice, KShs ner ~ 14.300 14.300 14.300 

Value. KShs 000 49.421 98.842 123,5~2 

Total Sales, KShs 000 49,421 98.642 123.552 

?a.w ·-~a. t eria.l s 

Crude Coconut Oil, ~-'T 3.600 7.200 9.0'.JO 

p • .rice, KShs per M'I' 12,500 12,500 12,500 

Value, KShs 000 45,000 90.000 112 ,000 

Total ?aw ~·'a.terials, KShs 000 45,000 90,000 112,000 

Suoolies 

Caustic Soda. ( 95 % ) • MT 18 36 45 

p • _rice. KShs ner ~·!T 6,?00 6,900 6,900 

Value, KShs 000 124 248 311 

~ullers Earth. \CT' 7.2 14.4 18 

p • . rice. KShs ner MT 8.400 8,400 8,400 

Value. KShs 000 61 121 151 

Filter Cloth. !"eters 384 768 960 

?rice KShs per M 200 20C 200 

Value, KShs oco 77 154 92 

Salt (Industrial). MT 18 36 45 

Price, KShs per MT 2.000 2,000 2.000 

Value. KShs 000 3E 72 90 

Misc. Sup!Jlies. KShs coo 121) 240 300 

Total Supnlies. KShs 000 418 835 1,044 

Power \.1ater and Fuel 

Pover. r...rn 38.aoo 176,000 220,000 

p • • rice. KShs 0.60 0.60 0.60 

Value. KShs 000 53 106 132 

Water. Cu.M. 10,()()0 20.000 25. 000 

Price. KShs 4.40 4.40 4.40 

,/a.lue. KShs 000 44 88 110 



• 
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Fuel (coco shells) , ~-!!' 

Price, KShs 000 

Value. l".Shs 000 

- 24 -

Total P, W and F, KShs 000 

Salaries and Wages 

Year 2 and un 

!ndirect Labour 

Position 

~anaa;er 

Accountant 

Production En~ineer 

Chemist 

Clerks 

No. Fate 

1 6,000 

l 3.000 

l 3,600 

l 3,600 

2 1,000 

Total Indirect Labour. KShs 000 

Year 2 

Direct Labour 

Fore:!l8?1 

O!)erators 

?·~echanics 

Driver 

Utilitymen 

3 

9 

2 

l 

3 

50 

30 

30 

30 

20 

Total Direct Labour, K~hs 000 

Year 3 (2 x 68.4) 

Direct Labour. KShs 000 

Year 4 and 11'0 (2.5 x 68.4) 

Direct Labour. Y.Shs 000 

300 

400 

120 

201 

~•onths or da~rs 

12 

12 

12 

12 

12 

120 

120 

120 

120 

120 

Re'O&ir and ~A.aintenance. 5 % of 5 .630. KShs 000 

DePreciatio~ (15 years). KShs OCO 

fnsuranee (1 ~er cent of 6,630). KShs 000 

rzeneral Overhead, KShs 000 

Amortization of Pre-o~eratins Exnenses 

(10 ~er cent of 100,000). K~hs 000 

Miscellaneous Fixed Costs. 1<5hs 000 

600 

400 

240 

402 

Annual 

72.000 

36.ooo 

36.000 

36,000 

12.000 

6,000 

3,600 

3.600 

3,600 

2.400 

750 

4CO 

300 

502 

Salar;r ':'c";al Sala.:: .... 

72.000 

36,000 

36,000 

36~000 

24,000 

204 

18,000 

32,400 

7,200 

3,600 

7,200 

68.4 

136.3 

171.0 

280.0 

375.0 

66.3 

!.20 

10 

60 

-1 
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UNIDO PERSONNEL WHO ASSISTED IN THE MISSION 

1. ~.r. G. Bekele. Senior Industrial Develonment Field Adviser (SIDFA). nai~~bi 

2. Mr. S. S. Ali. Chief Technical Adviser (C~A) 

3. ~.~r. E. Pedersen. Progr9J!".me C!'ficer. Nairobi 

4. Mr. Thomas Abela. Industrial Econo~ist 

5. ~s. I. Unamboove, !nfor.nation S~ecialist 

RESOL'RCE PERSO~S 

l. Dr. A. ~. Muthee. :tead, Project Studies Division. ~~inistry of :ndustry. 
,airobi 

2. Dr. Z. Worku, Fruit Specialist, FAO 

3. ~. P. Kimeria, Head. Industrial Crops Deoartment. ~inistry of A~riculture 
Nairobi 

4. 'fv'r. K. Bikvetti. r-!inistry of' Industry. Nairobi. 

5. Mr. E. K. Mureithi, Provincial Director of ~riculture. ~ombasa 

6. ~-!r. ~. Mbin~a. Provincial Crans Officer. Mombasa 

7. Mr. K. Mvingi. Planning Officer. ~•inistry of Agriculture, Mombasa 

8. Mr. H. C. Kibanda. District Trade Development Officer. ~fombasa 

9. ~1". E. Kingi. Manager. •-!sarnbveni Development Co. 

10. ~-1r. K. ~- Patel. Manager. Kisumuvala Oil Industries. Mombasa 

11. ~.r. D. H. Farthin~, A~ricultural Adviser, Un~a Feeds, Ltd. 

12. Mr. V. D. Shah, Partner. Belfast ~'illers 

PUBLICATIONS USED AS REFERENCES 

1. A Preliminary Report on the ~tudy of Ye2etable Oils a.r.d ?elated 
Industries. July 1983 - ~inistry of Industry. 

2. The Animal Industry in Kenva. A ?reliminary Peviev. 8e~tember 1983 
- Ministry of Industry. 

3. Coconut Utilization in Kenya. 1979 - Gathair,e ~ . .;., ~inistry of Co!'!'l!!erce 
and Industry. 

4. Extraction and Utilizatior. of Coconut (Coir) ~ibers in the Coast 
Province of r.enya. November 1976 

5. Kenya 82-83 Yearbook - Kul Ehushan 

6. Guidelines to Investors. ~rovember 1981 - ~~inistry of Trade. 

FACTOFIES A."ID FAP~~ VIS!TZD 

1. Coast Manufacturers. r-!ombasa - Oil ?Jiller 

2. Kisumuvalla Oil Industries, Ltd. - Oil ~iller Soan ·~anuracturer 

3. Msambveni Develonment Co. - Coconut Plantation. Conr~ Factory, ~ci~ ~actor:r 

4. Unp:a Feeds. Ltd - Feeds !~anufacturer 

5. Belfast Millers - Feeds Manufacturer 

6. Coconut Far.r.s in Kvale ~!strict 
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