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ABSTRACT

Title of project:

Duty station:
Duration of study:
Purpose of study:

Findings:

Recommendations:

Currency conversion:

A Studv and Evaluation of the Coconut Irdustry
in Kenya

Yairobi. Kenya

eifrteen days (1 to 15 November 1983)

mo study and evaluate the situation of the
coconut industry with regard to all asvects
of coconut processing and to make vrovosals
for approvriate coconut industry develooment

action.

The irmediate needs of the coconut industry are
to maximize production from existing coconut
plantations and vrocessing facilities. The
long-term needs are to achieve national self-
sufficiency in edible o0ils and to improve and

exvand processing facilities.

To meet the short-term needs, it is recommended
that suitable coora making facilities be in-
stalled and that rehabilitation of coconut farms
with low ocroduction be undertaken. For the
long-term needs, recommendation calls for vlanting
of 100,000 hectares of suitable land to coconuts
and the installation of more efficient and larger
capacity processing olants. An oil refinery is
also recommended to be set-up in Mombasa to be
able to increase the orices of coora and supply
the refined oil needs of Coast Province and

neighbouring provinces.

Us$ 1 = K Shillings 13.40 (31 November 1983)
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INTRODUCTION

Reelizing the imvortance of the coconut industry from both the
view of rural develorment and the supoly of the local narkets of a
variety of coconut products, and as an exvort industry as well, sve-
cial attention is being vaid by the authorities of the Kenya Government

to the develoovment of the coconut industry.

UNIDQ, on the other hand., within the framework of its Coconut
Industry Evaluation Services, is in a rosition to make available

relevant documentation and information based on Asian exverience.

Tre GCovernment of Kenya has reguested for the services of a
coconut processinz exvert to carry out an assessment of the country's
coconut inrdustries sector and then advise on aporopriate development.
The exvert is exvected to carry out the following duties in co-operation

with the authorities.

1. Review the present situation of ¥enva's coconut industry with regard
to coconut vnroduction and orocessing overations vracticed and pro-

ducts produced.

2. Review the market for coconut products and by drawing conclusions
from market investigations, specify those c.icenut products that would
orovide the basis for an exoansion of the existine coconut processing

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

3. Make available to the authorities, the UNIDO Coconut Processing Tech-
nology Information Documents on various coconut oroducts and orocesses

tased on Asian exverience and discuss and explain them if required.

4, In connexion with relevant imorcvement or exnansion vossibilities
of the coconut industry, outline the measures to te taken by the

authorities for aorrovriate develomment.

S. Prevare a detailed report on the situation in Kenya reflecting
the assiessments, their evaluation and the develovment recommenda-

tions resulting therefrom,

]



T. PURPGSE AND METHCDCLOGY
A. Purvose of the Prolect

To study and evaluate the situation of the coconut industry with

regard to all aspects of coconut processing involving all coconut pro-
ducts. Based on the result of the study work, elatorate provosals

for aporopriate coconut develoument action for consideration by authorities.

B. Methcdology to te Used in Study

Considering the verv limited time and the wide scope of the study
vork, the following methodology is deemed arvrovriate to achieve the

objectives of the mission:

1. Review of available studies, statistics and other available litera-

ture on the coconut industry.

2. Review of available information on existing orocessing plants for

0il seeds and vegetable oils.

3. Review of statistical data on consumption and imvortation cf fats

and oils.

4. Review vrevious studies on markets for refined oil, crude coconut

oil, copra meal and various coconut and related »roducts.

5. Field visits to the coconut farms. coora processingz plants and
vegetable o0il processing plants to confirm. correct ané up-date

written information oreviously obtained.

6. Intezrate and synthesize information from literature with field
information into industry evaluations: and
7. Draw conclusions and vropose recommendations from the industry

evaluations.

II. STATUS OF THE COCONUT INDUSTRY

A. Coconut Production

Area and Location of Coconut Lands

The total land area under coconuts in X¥enya is estimated at about
34,000 to 40,000 hectares. Coconuts are grown mainly in the coastal areas

in the Coast Province. Table 1 shows the distribution of coconuts by districts.




Table 1 - Coconut Distribution in Coast Province

Districts Area Under Coconuts (hectares)
Wilifi 18,818
Kwale 11,616
Mombasa 2.120
Lamu 1,011
Taita-Taveta 27
Tana River Sic
Total 3L,248

Estimates of Coconut Production

The average yield is estimated at 3,000 nuts per hectare per year.
Rased on a2 density of 130 trees ver hectare, the productivity is 23
nuts per tree ver year. Based on this estimate. production in the [ oast
Province is 102 million nuts per year. About 300 nuts are required to
make 55 kilograms of coora which is equivalent to 5,460 nuts per ton.
Using this conversion ration, the copra production potential based on
total nut production is about 18,700 tons ver year. Assuming an oil
extraction of 60 ver cent, the potential oil production is 11,200 tons

ver year.

Phvsical Condition of Trees

A quick survey of the coconut farms from Mombasa to Msambweni
(Xwale District), a stretch of about 50 kilometers, revealed the

following conditions of coconut trees:

1. At least 50 per cent of trees are healthy and heavy-laden with
fruits (70 to 10C nuts vper tree).

2. There are some plantations where almost all of the trees have
about 20 to 4O nuts per tree, possibly due to soil defeciency or
lack of proper farm maintenance.

3. About 10 per cent of the trees are too 0ld and aporoaching senility
(10 to 20 nuts per tree).

4, There are wide empty spaces within the plantations (which orobably

were counted during the area suvey).

According to information, the same situation exists in the Kilifi District.




According to information from the Ministry of Agriculture,
except for recent plantings. the ages of the trees range from 40 to
70 years. No fertilizer is avplied to the coconut trees and the farms
are avparently neglected. Inter-cropving with trees and food crops is

a common vractice.

The main coconut pest is the rhinoceros beetle {Orcytes monoceros)

which has caused deaths to a number of trees. C(ther minor vests include

a weevil (Fhynohovoros cthoenicus), and a coriet bug (Pseudotherantus

wayi).

Tree Variety and Nut Cuality

The coconut trees are generally of the "tall” variety, called locally
as ''niu kaffa”. The bearing age, devending on soil condition, ranges
from 5 to 7 years. The nuts are of medium size, weighing about 750 grams
(without husk). Farm records show that about 300 nuts are required to
oproduce 55 kilograms of coora or 5,460 puts per ton copra. According
to millers, the oil content of the copra delivered rance from 60 to 65
rer cent when well dried. The average composition of the whole fruit,
as reported. is as follows: husks 35 ver cent, shell 12 ver cent, meat
28 per cent and water 25 per cent. The moisture content in the meat of
mature nuts is about 45 to 50 rer cent. DBased on this composition, the

0il content is about 10 per cent of the whole nut.

B, Coconut Utilization

There are no recent statistics on coora vroduction. About 5,500

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

Table 2 - Coora Milled in 1979 (metric tons)

Millers Coora milled
Eastern 0il Industries 2,180

Coast Manufacturers 1,6Lk,5
Kisumuwala 0il Mills 83k.5

MSA Soap and 0il Factory 517.6
Naushad Tradine Co. 223.7

T.M. Abdulhusein 12L.5

Lamu Cil Mills 8.1

Total: 5,532.8




Fresent production can te about 6,000 tons ver year. At 5,500 nuts

per ton of coora. about 33 million nuts are made into copra per vear.
Nuts sold in the market, as green as dry nuts is estimated at 5 million
nuts. Assuming that 15 million nuts are consumed in the homes. the
total number of nuts utilized is about 53 million ver 5ear. With an
estimated production of 102 million nuts, it appears that some 49
million nuts are not collected rer year which is about 1 nut ver tree
per month. About 9,000 tons of copra can be rroduced from 49 million

nuts.

C. Coconut Processing

Copra Making

About 90 rer cent of coora produced is dried by sun-drying. Msambweni

Develovment Co. is the only firm known to have a copra factory which has
copra kilns. Some farmers have small coora dryers which they use whenever
sun-drying is not possible. Copra sold to the mills contain high moisture
contents and conta _n significant quantities of immature nuts. The poor
guality of copra is attributed to the systems of drying copra and har-
vesting of nuts. Harvestine is by plucking from the top of the trees.
a system which allows harvesting of immature nuts.
Cil Milling

There are nine oil mills overating in Coast Province which can pro-
cess both copra and cottonseeds. Most of the expellers used are small
S5-ton units designed for low-oil materials. With copra, at least two
pressings are required to reduce the residual oil in cake to less than
10 per cent. Average extraction can be assumed to be 60 ver cent, based
on well-dried corra (7 rer cent moisture). Tre apvroximate caracities

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

P
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Table 3 - Copra-Milling Cavacities of 0il Mills (tons rer 2L hours)

0il Mills Arvroximate Cavacities
Coast Manufacturers Lo
Xisumuwala 0il Industries Lo
Eastern Cil Industries 10
Mombasa Soap and 0il Manufacturers 10

Pwani Cil Mills
¥ilifi 011 Mills

A.J. Pereria and Sons
Modern Soap Factory
T.M. Abulhusein

Total: 123

(VO BV AV

Based on 250 days pver year, the milling cavacity of the nine mills
is about 30,00C tomns with a votential oroduction of 18,000 tons of oil.
with only €,000 tons of coora vroduction, capacity utilization for copra

is only 32 ver cent.

Cil Refining and Soap '‘aking

The larger oil mills have equipment for neutralizing and bleaching,
but none for deodourization. The Fast Africa Industries in Mairobi has
complete facilities for orocess-fats and 0ils into cooking oils, shortenings.
margarines. and soavs, including hydrorenation. The firm vruchases most
of the coconut oil produced by the oil mills and imports fats and oils to
£i11 the shortage in raw materials. There are several small soap manu-
facturers in Mombasa which use coconut oil. The annual soap production

in Kenya is estimated at 35.000 tons.

Coir Industries

According to revorts. there are seven firms engaged in production
and/or processing of coconut fibers. with anestimated cavacity of about
9.000 tons of mixed fibers ver year. The names of the firms are as

follows:




Msambweni Develorment Co.
M/s Dhalla Ismalia
Dinas Import and Export Agzencies
J. Lalji Ltd.
Kenya Coir Industries
Mombasa Coir Industries
Harania Coir and Kavok Industries.
According to latest information. oroduction of coir fiters have stooped

due to market problems.

Coconut Shells

There is no industrial vrocessing of coconut shells in Kenya.
There are some reports of exvortation of coconut shell. CShells sold

to some factories in Mombasa are used as boiler fuel.

D. Markets for Coconut Products

Coconut Oil

Importation of fats and oils in 1983 is estimated at about 100,0C0
tons. About 60,000 tons are processed into edible products such as
cooking fats, shortening, and margarines. These products are made from
hydrogenated palm oil or cottonseed oil, tallow and liaquid vegetable
oils. Coconut oil content of these vroducts can be about 85 ver cent,
if fully-hydrogenated cottonseed or palm oil is used. This means that

the edible-oils products can absorbd about 51,000 tons of cocornut oil.

Annual soap production is estimated at 35,000 tons. Devending upon
the relative prices of raw materials, the coconut oil content of soaps
varies. An average coconut oil content in soap, both laundry and toilet,
can be assumed at 60 per cent. The coconut 0il consumption potential

in soav manufécture is therefore., about 21,000 tons ver year.

The total potential market for coconut oil for edible oroducts
and soap manufacturing is about 70.000 tons per year. This will require

atout 120,000 tons of copra.




Copra Meal

Copra meal or cake is the by-product in the extraction of oil
from copra. It contains about 20 per cent protein, and is used in
animal feed formulations. Covra meal content of various feed range
from 5 to 20 per cent devending on the type of feeds and the orice
of copra cake. An average of 10 ver cent may be assumed for this
study. Annual consumption of animal feeds is estimated et about
140,000 tons. At ten per cent., the local market for copra meal in
the feeds industry is 14,000 tons a year. There is a ready market for

corra meal in Europe.

Coconut Shell
Coconut shell have high heating value (6,000-8,000) Btu per 1lb).

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 high transvort costs. industrial utilization of coconut
husks should be geared for local or regional markets. There are two
vays by which husks may be used vrofitably in industry. One as a raw
material for the production of rubberized nushions for furnitures and
automobile seats, and the other is as fuel for dendo-thermal power
generation for the rural areas. Coconut husks have neating value of
5,000 to 6,000 Btu per 1b. The fuel equivalent is U tons of husks to a
ton of Bunker-C fuel.

E. Prices of Coconut Products (L October 1983)

Copra (delivered to factory)
Grade 1 - XShs 5.00 ver kilo
Grade 2 - L,00 ver kilo

Grade 3 - 3.50 rer kilo

There is no standard procedure for classifying coora. The grade and

price is negotiated between sunplier and buyer.

Coconut 0il (Ex-factory) per kilo
Crude Coconut 0il - KShs 12.00 (E.A. Industries)
Semi-refined (®B)- 14,70 (net)

Deodourized (2ED) - 17.00 (net)

e e



Copra Meal

Other 0il Products (Retail - Supermarket Prices)
Corn 0il, RBD, Elanto Brand - KShs 340.00 per 18 ke

(Momvasa)
Cooking Fat. Cowboy Brand - KShs 33.90 per 2 kg.
(Nairobi)
Coconut Shells - KShs 350 ver ton at source

Msambweni Develorment Co.

ITII. LAND FOR COCONUT DEVELOPMENT

Land Requirement

To vroduce the projected coconut oil requirement of 70,000 tons ver
vear, about 120,000 tons of corra will be required. Assuming a produc-
tion of 1 ton of copra per hectare, the land requirement for oil prro-

duction is about 120.000 hectares.

About 20 million nuts will be allocated for home consumption and
nut sales. At 5.00C auts rer hectare. the land requirement is L,6C00

hectares.

The total land requirement to meet the domestic needs for coconut
0il is 12L,000 hectares. If we 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 vlantings.

Land Availability
About 370,000 hectares of high-votential land and 790,000 hectares

of medium-potential land are available for oil-croos oroduction in Coast
Province. Azsuming that 2C ver 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 which can te
met within five years, vhile the longz-term needs are those which can ros-

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




Short-term Needs

1.

To maximize coconut oil production from existing coconut rlanta-
tions and orocessing facilities by:
- increasing the number of nuts for coora making:

- improving copra and oil yields.

To increase farm-level incomes in order to stimulate coconut
and coora production bv:
- increasine coconut vields:

- being able to increase copra vrices

Long-term Needs

1.

2.

V.

To achieve self-sufficiency in vegetable oils from the coconut
industry by increasing land area for coconut production: and

To imorove and expand vrocessing facilities in order to improve
the viability of the total industry and meet increasing processing

needs as a result of increased coconut production.

RECOMMENDATIONS

Recommendations for Short-term Needs

1.

Setting-up of suitable copra processing facilities to stimulate

collection of nuts and minimize home consumption. Any of the

following schemes may be adopted:

a) Mechanization of copra production in large coconut estates:

b) Setting-up of copra centrals which will buy and collect nuts
from small farmers:

c¢) Setting-up of village or co-overative drying stationms.

Launching of a coconut rehabilitation rrogramme tc:
a) Rehabilitate neglected coconut farms;
v) Tertilize coconut trees in poor soils:

¢) Peplant empty spaces within coconut olantations.

Establishment of a coconut oil refining vlant in Mombasa to oro-
cess oil oroductions from existinz oil mills and suoply the refined
0il needs of Coast Province and neighbouring orovinces. <Cavings
from transportation costs and additional income from refinine will

rrovide for increase of covora orices.




Recommendations for Long-term Needs

1.

2.

Develooment of 100,000 hectares for coconut rroduction, at

the rate of 10,000 hectares ver year for a neriod cf ten yvears:
Phasing out of the old oil milline equivment to be revlaced with
more efficient and higher cavacity equiprment and settirng- of
additional milling and refining cavacities to provide for in-

creasinz coconut production.

Creation of a Coconut Develooment Authority

Considering the imvortance of and magnitude of investment in the

coconut industry development, it is also recommended that a separate

body such as a Coconut Develovment Authority. be created to take charge

of the total develovment of the coconut industry.

Exvected Results from Recommendations

1.

Setting-up of Copra Dryers - increase of covpra nroduction from
6,000 tons to 15,000 tons per year within three vears. Imorove
guality of copra:

Rehabilitation of Farms - doubling production of coora to 30,000
tons of coora within five years:

Establishment of a refinery in Mombasa - increase in price of
conra and reduction of refined oil price in Coast Province:
Planting of 100.000 hectares with coconuts - production of corra
enough to produce at least 60.000 tons of covora ver year within
20 years;

Up-grading and expansion of processing rlants - reduction in oro-

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




ANNEX I - PRE-FEASIBILITY STUDY OF A “ODEL COPRA CENTRAL IN THE CCAST

PROVINCE

A. Rationale of the Project

Source of Raw Materials (coconuts)

Estimated coconut vroduction in the Coast Province is aporoximately
102 million nuts per year of which 33 million are made into coora. 20
million are sold or consumed as whole nuts and about L9 million vre-
sumably are uncollected. Exrerience in other countries orove that
the collection of nuts can be increased considerably and coconut con-
sumption can be reduced if there are suitable coora making facilities
readily accessible to farmers. Assuming that 90 per cent of uncollected
nuts or bk 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 setting-un of covra
dryers an increase of at least 25 ver cent or about 25 million nuts is
expected after two years. Within three vears, the coconut production
is expected to increase to about 120 million nuts a year, about 30
million nuts will be aveilable for covra vroduction. About 15.000 tons

of coora can be oroduced from 30 million nuts.

With a rehabilitation and fertilization programme. the coconut oro-
duction is expected to increase to ebout 200 millionin 5years about 170
million will be available for conra nroduction. This will produce about

30,000 tons copra.

Market for Coora

The existing oil mills in Mombasa have a total milling capacity of
at least 30,000 tons per year. These mills will be able to process

all the project copra production within tive vears.

Capacity of Coora Centrals

In order to minimize cost of transporting whole nuts from the farms
to the centrals, the oroposed capacity of a modular unit is 20,000 nuts
ver day. These can orocess coconut oroduction from about 1000 hectares
of coconut plantation. Assumine that there are 40,000 hectares nov in co-

conuts, 40 coconut centrals are required at oresent. At this voint, it

should be realized that the weight of a whole nut, without husk, is about
4 times the weight of coora. which is a disadvantage for bigger coora

centrals.




Advantages of Centralized Copra Production

The malor impact of setting up coora centrals is that they will
draw riore coconuts into coora rroduction. The centrals will vrovide
an easy orvortunity for the farmers to convert nuts into cash. This
will have a double effect on coconut availabilitv: 1) it will encourage
the farmer to collect more coconuts and 2) it will discourage nut con-
sumption in the homes. Tt is suspected that about 40 million nuts re-
main uncollected and atout 20 million are consumed, a total of 69
million nuts. If converted to covra, these will mean about 12,000 tons
of coora. If centralized copre production can draw out 75 rer cent of
this potential. covra production can be increesed 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 corra. and will further increase as coconut oro-

duction increases.

Another major advantage of centralized coora orocessing is the
improvement of the cuality of copra. With oresent covra making methods.
the free-fatty acid content of coconut oil produced is as high as 6.9
per cent. If this o0il is re®ined, the refining loss will be about ten
ver cent. Copra vroduced in copra centrals have free-fatty acid as low
as C.2 ver cent or an average of 0.5 per cent. At this ffe value, the
refining loss can be reduced toc 2 per cent, a savings of 8 per cent.
When the level of oil refining reaches 10,000 tons a vear. 8 ver cent
loss will mean a loss of 800 tons or 9.6 million shillines. at 12,000
shillings ver ton oil. OCther processing costs will be reduced in terms
of less chemical usage. lower steam and power consumotion and reduced

decdourizing time.

The Economic Constraints of Coora Production

Coora vroduction is the weakest link but, nevertheless, the critical
link in the chain of coconut orocessing., The viability of copra produc-
tion is limited by low coconut oil orice at one end and high nut price
on the other end. 0il refiners can nass on the tax burden to oil millers,
while the millers can pass on the tax burden to coora producers. Coora
producers cannot vass on the tax burden to farmers since further reduction
in farm income will discourage coconut production, thus depressing the

total industryv.




The vpre-feasidility study will show that covra production is not

viable unless it receives some support from the government, by any or
s combination of the following schemes:

1. Exemption from income taxes:

2. Price subsidy on copra sales;

3. Levy on imvorted oils, to be able to increase the price of

coconut oil.

The third option may have some social revurcussions, thus tax
excemption and price subsidy are more expedient. As will be shown in
+the financial study, it is provosed that the corra centrals should
be income-tax exempted. and that a price subsidy of 5 ver cent on sales
be granted in order to be economically feasible. While this will reduce
government revenues, the econoric contribution of the oproject will still

be substantial.

-

3. Financial Feasibility of Troject

Basic Assumotions

1. Daily capacity of Central - 20,000 nuts
2. Ares to be served - 1.C00 hectares
3, Nuts recuired for 1 MT coora - 5.500
Price of nuts - KShs 06" (roadside)

L
5. Price of copra - XShs 35.00 (ex-factory)




Estimate of Prolect Cost (KShs 000)

Machinery and Equipment 1.1C0
1 - Copra dryer, forced-draft., coconut shell fuel
- Mechanical nut-cracker

- Nut carts

- N

- Portatle tag closer

- Plat®orm Scale - 1.000 kg

(el

n
]

S-ton trucks. stzke-tack, diesel
“iscellaneous tools
Nut tin
Copra bins
Tnstallation cost (1C &) 110
Installad Cost of Equioment 1,210
Buildings. including site prevaration 2,030
Nut shed
Dryer shed and corra storage
Work shed for ore-drying overations

Office, including office equirment

Land (2000 sq.m.) 30
Total Fixed Cavital Investment 3,2L0
Pre-Cverating Expenses 100
Jorking Capital 120
Total Frojlect Cost 3,460

Investment Services

Equity 25 per cent 860
Loan TS5 per cent 2,600
Totai 3,LE0

Loan Terms
Interest Rate - Since the total investment is less than 0.5 million
shillings, the project qualifies as a small-scale indus-

try. A 12 ver cent interest on unpaidbalance is assumed.

%epayment Terms - Ten years period with two vears grace on amortization.
toap will be paid in 3 ecual annual installments starting

with year 3.




Financial Plan (KShs 000) Fauity Loan
Year 1

Pre-overating exvenses 100 -
Establishment Cost T40 2,500
Total 840 2,500
Year 2

Working Capital 20 102
Totals 860 2,600
Interest and Amortization Schedule

Year Draw Down Amortization Interest Princival Balance
1 2.500 - - - 2.500
2 100 - 300 - 2,900
3 - 590 350 2L0 2,660
L - 590 320 270 2,390
5 - 590 290 300 2,090
6 - 590 250 ke 1,750
7 - 590 210 380 1,370
8 - 590 160 L30 9Lo
9 - 590 120 k70 L70
10 - 590 60 530 -
Taxes

Income tax - exemption proposed (for ten vears)

Sales tax ~ 15 per cent

Subsidy - 5 per cent on gross sales of coora (for ten years).

Daily Caracity and Corra Conversion

Daily capacity - 20,000 nuts per 2L hours overation

Conversion

Annual Production Schedule

Year No of days

- 5,500 nuts per ton of copra

Nuts Processed

Total

100
3.2k0
3.340

120
3,460

Covra Produced

Operation {000) (Metric tons)
1 120 2,400 LLo
2-10 2ko L.800 880




Annual Sales Year 1 Year 2-10

Corra Sales, MT bko 68o
Price, KShs ver MT 6,000 €.000
Value, KShs 000 2.6L0 5,280

Paw Materials

Nuts, 000 2,k00 L 800
price, XShs ver 1000 700 700
Yalue. KShs 000 1,680 3,360
Supplies

Diesel Fuel, liters 9.000 18,000
Price, KShs ver 1 6 6
Value. ¥Shs 000 5k 108
Misc. Supplies KShs 000 20 Lo
Total Supplies, KShs NOC Th 148
Power

Electricity, KWH 1€.00¢C 32,000
Price. KShs 0.60 0.60
Vaiue, KShs 000 10 20

Schedule of Salaries and Wages
Year 1 (1/2 year)

Indirect Lakour

Position No. Rate Months Annual Total

i or days Salary Salaries
Manager 1 L,000 6 24,000 24,000
Bookkeeper 1 2,000 6 12,000 12,000
Clerk 1 1,000 € 6,000 €,000
Driver-Mechanic 1 2.000 € 12.000 12,000
Total: L 54,000

Direct Labour

Dryer Overators 3 20 120 2.Lkoo 7,200
Copra Makers 6 15 120 1,800 10,800
Truck Helvers 3 15 120 1,800 5,L00
Utilitymen 3 12 120 1,k%0 4,320

Total: 15 27,720




Year 2

Indirect Labour

Manager
Bookkeeper
Clerk
Driver-Mechanic

Total:

Direct Labour
Dryer Overators
Coora Makers
Truck Helpers
Utilitymen
Total:

Repair and Maintenance

Devreciation 5 % KShs
Insurance 1 % ¥Shs

Mise. Fixed Costs KShs

General Overhead KShs

S

w W O W

15

N
R

Iy

000
000
0oa
000

L.000
2,000
1,000
2.000

20
15
15

KShs 000

12
12
12
12

240
2L0
240
2ko

48,000
2k ,000
12,000
2L .000

L .800
3,600
3,600
2,880

L8000
2k 000
12,000
2L ,c00
106,000

7,200
21,600
10.800

8,6L0
55,LL0

6b

162
32
2L
30




Copra_Centralt:,

- 18 -

Projvctoed favosa oiaten ne (l&ﬂh:’. 000)

Sabes Revoemaes

Copra Salwes

Net Salos

Viriable Custs

tirect Laboy

' sug plics

|
ll Prowor

i' Tatal Variablo Lds

preval tosts

l nGiveet Labor

l: mozl, oi Proe=Op,
.': epadir & tladintos

:I preciation

g: T urancee

l, s, Fixed Cos:t s
:. voneral Overheart !
i; Suinl Fisted Cogvil
}

!

Metal Costs
1
)
B
iuns Profit

.
;
sobwrerests

b
Prreiit Beftas Pax
Ly Leeapt)

Caly o nebiiady

54" 196

Lesst Sales Tax 1

Hav Materinls {nyts

.

2,640

2,244

S
o, iy
i .
“"”"‘:i ()[‘l
ﬁ 1uf
\
i g
'[ o
; 30
|
! S
2,186
l |
76 |
f l
-]
{ f'
;oo '
T N
it ‘ h
i oy
208 1
P!

914

104

=

274

264

938

54280
194
4,488

-

3914

4
|
|
192

104
1
6!

168
an

ot
0

h 3¢

N




L ———

- 10 -
Copra Central

_FProjected Cash Flow Statomear (Kshe ULV

‘ . - - ey ) : Ty S
ii | 0 l - 3 gl I ig 5 0 . ‘ l! ¢ »I ) 10
IC R . o - ! ¢ _ ' A
I Nonsrrces o' Tncoataes ! | l ! |
] : |
) . .
Net Income 208 538 488 518 ; 548 : 588 628 678 18 118 \
Add Dacks . ! |
futorest i - I 450 320 2901 25¢ 210 ; LG 120G ¢
bepreciation 162 16 162 162 162 16 262 L6k 16! 167
Total Tnternal i ‘ l‘ | :
Resources 370 1,000 1,000} 1,000 o 1,000 i 1,000 ' 1,000 J 1,000 1,000 1,000
f 1
Boryowings : i
lLoan 2,500 100 ‘ ‘ | '
tquity ! ‘ Bh0 2¢ . ' i'!
\ Potal Borrowings! Se 0 120 i
N 200
frotal Mands 3,710 1,120 1,000 i 1,000 1,000 : 1,000 1,000 1,000 1,000. 1,Q0
' 3
i i !
!!n,'-pl ication of Fund. | \
': Pre=0p. Bxpenses i 100 : g;
; i stablishment Co s | 3y 2h0 ' ; '
i } ! !
o Working Capital : !‘| 120 | Ll :
! Aniortization of f“mfi 590 : 590 300 ,! 5940 nut : 39D 599 5ot
i tatal Disburscmcnns { Fe 300 120 590 : 590 340 ' 594 59( :j 54D 599 59
L g !
h . ll ' . | '
it ) | e'
pLesn ariow/ouillow ! 370 1,000 410 410 410 410 410 410 410 410 |
l : i i
’K ' ':
4 | - A . | . .
Foahr Beginning 310 | 1,370 ) 1,760 'I 2,090 | 2,600 | 3,00 | 3,420 3,430 4,240 !
't [T [ o |
o Unding : ] EY[iN 1,370 : 1,780! i ‘2,190 | 2,600 3,010 3,420 3,830' ! 4,240 “ 4,650
| . . I . . -~ "‘ !
| ' X
X : i ) |
tohl Scevice Ratio 1.69' & 1.6y 1.69 1.6y 1.69 & 1.69 [ 1.69 1.69 !
" T " ’
i - Lo t
i ; | i
| "
v v ! | ’ !i ' ;! i l
: B ;
i o Ay ; | i | ! 4 ! i
t j t I i i " ' ?.' i ' : ll y i




- 20 -

ANNEX II - PRE-FEASIBILITY STUDY OF THE PROPCSEC COCONUT CIL
REFINING PLANT FOR MOMBASA, CCAST PPRCVINCE

A. PRationale of the Projlect

Source of Raw Material (Coconut Cil)

Present vroduction is estimated at 6,000 tons of copraor 3,600
tons of coconut o0il ver year. If the short-term recommendations are
implemented. vroductions are exrected to increase to 15.000 tcns of
corra or 9,000 tons of cil within three vears and to 30,000 tons of coora
or 18.000 tons of oil within five years. The milling caracity of existineo
0il mills in Mombasa is atout 30,000 tons of coovra ver year. twice the

requirement of the refinery.

About TO ver cent of rresent coconut oil oroduction is sold to East
Africa Industries in Nairobi., about S50C kilometers from Mombasa, the
rest are made into laundry socan and sold as crude or semi-refined oil

in the local market.

Market for Refined Cil

The vorulation of Coast Province is about 1.5 million while that
of Eastern Province is about 3.0 million, or a combined povulation of
about 4.5 million. At a per capita consumotion of 3.5 kg ver yvear. the
orojected consumption in the two nrovinces is about 16,000 tons of re-
fined oil. There is no oil refinery in Coast Province. Since the two
orovinces have temperatures higher than 25°. coconut oil will stay liquid

and the marketing of refined coconut o0il is convenient.

Capacity of Proposed Refinery

The plant is designed to process 30 metric tons of oil per 2i hours
operation or 9,000 tons a year tased on 300 davs. However, it is sche-
duled to process 3.600 tons during its first vear of overations and
7.200 tons of oil during the second vear. Full overations will commence
on the third year. At full operations, the »lant will be processing SC
per cent of projected coconut oil production from existing coconut vlanta-

tions.

——— e



The refined oil rroductions wi

vear, 7.0

11 te atout 3.500 tons for the first

00 tons for the second year and 5,700 tons at full overation.

The plant's maximum oroduction is equivalent to about 54 ver cent o

rrojected consumption of Coast and Easter vrovinces.

Financial Feasibility of the Prolect

Estimate of Project Cost (XShs 000)

3,60C

Machinery and Eaquipment
Fnzineering and Installation, 15 ver cent

Handling and shipoing, 10 per cent

5LQ
360

4,500

Tnstalled Cost of Fouioment
Buildings and factory site

Building and Office Eguipment

Total Fixed Cavital Investment

Fre-Overating Exvenses

770
120
2ue
5,630
100

1,000
€,730

Working Capital
Total Project Cost

Investment Services

1,430
5,300
£,730

Bquity 20 per cent

30 per cent

Loan Terms
Interest Rate - 16 rer cent per annum on unpaid balance

Repayment terms - 12 years reva

vment period with 3 vears grace teriod.

Loan to be paid in nine ecual annual installments,

starting with vear L.




Fiancial Plan (¥Shs 000) Equity Loan Total
Year 1

Pre-Coerating Exvenses 100 - 100
Establishment Cost 1,130 L, 500 5,€30
vear 2

Wworking Cavpital 200 80C 1,000
Totals: 1,430 5,300 €,730
Interests and Amortization Schedule (KShs 0CO)

vegr Draw Uown Amortization Interest Princivel Balance

1 L.500 - - - L,500

2 300 - 720 - €,020

3 - 9€0 - €,980

4 1,520 1,120 L0oo 6,530

p) - 1,520 1,05C L70 6,110

6 - 1.520 980 5L0 5.570

7 - 1.520 890 €30 L, L90

g - 1,520 T9C 730 4,210

o - 1.520 670 850 3.3€0

10 - 1,520 540 980 2.380

11 - 1,520 382 1,1k0 1,2L0

12 - 1.520 200 1,320 -

Taxes

Income Tax - 45 per cent of net »rofit.

Qales Tax - 15 per cent of sales. net of raw materials alreadv taxed

(erude coconut oil)

Daily Cavacity and Recovery

Dailv Capacity - 20 metric tons crude coconut 0il per 2L hours ovneration.

Recovery - 96 ver cent based on crude oil FFA of 2 ner cent.

Annual Production Schedule

Year Ve. of days Crude 0il MT
2 120 3.€00
3 2Lo 7.200

L oup 300 9.0C2

Refined

0il MT

31h

56

8.6k0




Sales Revenues (KShs 000)

Vear 2 Vear 3 Vear L
Refined 0il Sales, MT 3.45€ €.012 8 €un
°rice, ¥Shs ver MT 1k.300 14,300 1k, 300
Value. KShs 000 Lg L21 63 .842 123,5°%2
Total Sales, KShs 00C Lo L21 98,842 123,552
Raw Materials
Crude Coconut 0il, MT 3,600 T7.230 9.02C
Price, KShs per MI 12,500 12,500 12,500
Value, KShs COO Ls,000 90.000 112,000
Total Raw Materials, KShs 000 45,000 90,000 112,000
Subplies
Caustic Soda (95 %), MT 18 36 Ls
Price, KShs ner MT 6,900 €,900 6,900
Value, KShs 000 124 248 311
Fullers Farth. MT 7.2 144 18
Price, KShs per MT 8,400 8,400 8,400
Value. KShs 000 €1 121 151
Filter Cloth, Meters 38k 768 Q60
Price KShs per M 200 20C 200
Value, KShs 0CC 77 154 92
Salt (Industrial), MT 13 36 Lg
Price, KShs per MT 2.000 2.000 2,300
Value. XShs 000 3€ 72 Q0
Misc. Suonlies, KShs COO 12n 2ko 300
Total Supplies, KShs 000 b1 835 1.0LL
Power Water and Fuel
Power. KWH 38.1900 17€,000 220,000
Price, KShs n.€0 0.60 0.60
Value, KShs 000 53 106 132
vater. Cu.M. 10,000 20.000 25.000
Price. KShs L. Lo L. Lo 4,40

Yalue, XShs 00O Ll 88 110
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Fuel (coco shells), MT 300 600 750
Price, KShs 000 k00 Lono Loo
Value. KShs Q000 120 240 300
Total P, W and F, KShs 0CQ 201 402 502
Salaries and Wages
Year 2 and up
Tndirect Labour
Position No. Rate Yonths or davs annual Salarvy Total Salar:
Manager 1 €.,000 12 72.000 72,000
Accountant 1 3,000 12 36,000 36,000
Production Engineer 1 3,600 12 36.000 36,000
Chemist 1 3,600 12 36,000 36,000
Clerks 2 1,000 12 12.0C0 24,000
Total Indirect Labour. KShs 000 2ck
Direct Labour
Foreman 3 50 120 6,000 13,000
Overators 9 30 120 3,600 32.,k00
Mechanics 2 30 129 3,600 7,200
Driver 1 30 120 3.600 3.600
Utilitymen 3 20 120 2.k00 7,200
Total Direct Labour, KShs 000 €8.4
Year 3 (2 x 68.L)
Direct Labour, KShs 000 136.8
Year b4 and nup (2.5 x 68.4)
Direct Labour. ¥Shs COC 171.0
Repair and Maintenance. 5 % of 5.£30. KShs 000 280.0
Depreciation (15 years). KShs 0CO 375.0
Insurance (1 per cent of €,630). KShs 000 £6.3
General Overhead, KShs 00C 1290
Amortization of Pre-overating Exnenses
(10 per cent of 100,000). KShs 000 10

Miscellaneous Fixed Costs, KShs CQO0 50
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UNIDO PERSONNEL WHO ASSISTED IN THE MISSICN

1.
2.
3.
L,
>

Mr. G. Bekele, Senior Industrial Develorment Field Adviser (SIDFL). Nairot:
Mr. S. S. Ali. Chief Technical Adviser (CTA)

Mr. E. Pedersen. Prograrme Cfficer, Nairobi

Mr. Thomas Abela. Industrial Economist

Ms, I. Unamboowe, ‘nformation Svecialist

RESOURCE PERSONS

1.

Dr. A. M. Muthee., Yead, Project Studies Division. Ministrv of Industryv,

Nairobi

Dr. Z. Worku, Fruit Specialist. FAO

Mr. P. Kimeria, Head. Industrial Croos Devartment, Ministry of Agriculture
Yairobi

Mr. K. Bikwetti. Ministry of Industry. Najirobi .

Mr. E. K. Mureithi. Provincial Director of Apriculture, Mombasa

Mr. M, Mbinga, Provincial Crovs Officer, Mombasa

Mr, K. Mwingi, Planning Cfficer. Ministry of Agriculture, Mombasa

Mr. H. C. Kibanda. District Trade Development Cfficer. Mombasa

Mr. E. Kingi, Manager. Msambweni Develcoment Co.

Mr. K. M. Patel. Manager. Kisumuwala Cil Industries. Mombasa

Mr. D. K. Farthing, Agricultural Adviser, Unga Feeds, Ltd.

. Mr. V. D. Shah, Partner. Belfast Millers

PUBLICATIONS USED AS REFERENCES

1.

2.

5.
6.

A Preliminary Revort on the Study of Vegetable Cile and Pelated
Industries, July 1983 - Ministry of Industry.

The Animal Industry in Kenva. A Preliminary Review., Secrtember 1083
- Ministry of Industry.

Coconut Utilization in ¥Kenya. 19790 - Cathage M. ,, Ministry of Cormmerce
and Industry.

Extraction and Utilizatior of Ccconut (Coir) Fibers in the Coast
Province of Yenya, Novemter 1976

Kenya 82-83 Yearbook - Kul Fhushan

Guidelines to Investors. November 1981 - Ministry of Trade.

FACTORIES AND FARMS VISITCD

O W oW N
N P

Coast Manufacturers, Momhasa - 0il Miller

Kisumuwalla 0il Industries, Ltd. - 0il Miller Socao “anufacturer

Msambweni Develooment Co. - Coconut Plantation, Coora Factory, Tcir Factory
Unga Feeds. Ltd - Feeds Manufacturer

Belfast Millers - Feeds Manufacturer

Coconut Farms in Xwale District
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