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THE STUDY TEAM 

Total Information System Aq~ncy deployed the following 

researchers for the study which included visits to Western 

Kenya site, farming areas, and research stations at Kakamega 

and Kitale during August 1994. 

1. T. s. Isenye M.P.A. _Principal Const•l tant 

2. G. J. Lusiola M.A. Economist 

3. Dr. R. I. Igobwa B.V.M. Dairy Specialist 

4. s. H. Hbugua M.Sc. Engineer 

5. K. N. Njuguna B.Sc Food Technologist 

Several research assistants were also involved in the study. 

The probable site visit~ at Webuye and the alternative site 

at Kakamega town were made. Enquiries centred on !oration 

suitability, infrastructure, public policiPs affecting 

industries in the local authorities, the possibility of 

allocation of industrial plot to the sponsor for the project 

and n0tinq the general governmental responses on the location 

of this milk processing plant. In this regard, it is noted 

that unofficial response from meinbers of thP. Kakc'tmeqa n.n.c. 

was eKcellent and would w~lcome the project with immediate 

allocation of 5 acre plot for the project, provided a formal 

app 1 i r.at: ion is made as soon <ts poss i h 1 e. J10w£>vP.r, this 

n~port is based on Webuye sjte ar; selectecl for the study. 

Visits to selected farmers in the twn districts enahlerl the 

rese~rr.hers to gauge the dairy farmers' respons~s as t.n a new 

fnctory to serve them in the area; to estahlish milk yields 

and r.nmpare them with those rer.orded in offir.ial rlocuments. 

net.-.i ls of thesP. facts cAn he fmm<i in 1.haptP.r '1 of this 

rP.pnrt. 
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In order to gauge the size and availability of raw milk for 

the production of processed milk products, the team studied 

the production of all milk in the area, and consumption 

trends to establish surplus milk that could be availed to the 

factory for continuous production of the four products. 
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l,.I8QDU.CTION 

The major reason for this study is to assist Royal Food 

Industries in determining the technical feasibility and 

financial viability of a milk processing plant at Webuye, 

Western Kenya. 

The study attempts to analyze the marketing constraints and 

set strategic plans to market the products, help in cost 

analysis and revenue generation and advise on manpower 

requirements and utilization for the project. This is done 

with the full understanding of the relevant GoVf~rnment 

policies and rP.gulations for the dairy sub-sector and 

understanding of the existing industry practices so that the 

investor can adapt jnto the system confidently. Key 

technical information is provided, but what is critical is 

whether the informat.i on wi 11 be useful in getting the project 

work and successfully at that particular Jevel and time in 

the Pconomy. The conclusions arrived at in this report are 

of the author and Tota 1 Information SystP.m~ 1\qPncy takP.s 

responsibility for the contents in this report. 



CHAPTER 1 

EXECUTIVE SUMMARY 

Milk is a universal drink. Kenyans drink a lot of milk in 

al 1 form!.-; but the d.~qree of processing the produce is what 

needs to be developed in the country. The average farmer 

wants to improve his herd so that he can boost his milk 

harvest from an average of 1,500 litres per year from his 

Zebu cow which the majority of farmers keep, to the present 

average of 4,000 litres of milk per year from grade cattle 

or cross-breed cattle. The government has projected 9,000 

litres of milk per cow by 1996 which would boost the farmers 

milk harvest substantially. This will then call for more 

processing plants to tap the potential of milk sales hence 

increase the farmer's income. More jobs will be created as 

evidenced by this project which will create a miDimum of 60 

jobs in the first year of operation. An expansion to double 

capacity would triple employment. The project if implemented 

on time will result in the yearly profits of U.S.$ 983,000 

(Kshs.44 million), by the second year and double that or 

US$2.3 million or Kshs. 107 million in the C.tti year of 

production. It i~; notc:d that milk production i~: incrca~:ing 

yearly and less than 50% is being industrially processld 

while the consuming public is demanding more processed milk 

products. Liberalization has therefore enabled the 

establishment of private processing plants which in sum 

total, will fill the gap between processed milk and milk 

produced by dairy farmer:.>. Following tho flotdtion of tho 
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Kenya shilling, the Keny~n currency has appreciat~d in valu~ 

against the hard currencies. This has translated into lower 

machinery and equipment prices in terms of the Kenya 

shilling!: hence the investors of Royal Food Indut>trics dre 

advised to invest now to benefit from the above positive 

economi~ effects. 

The Project Promoter is the Royal Food Industries whose 

directors are Dr. Noah Wekesa and Golden Bridge Insurance 

Brokers Ltd. The principal investor, Dr. Wekesa is a 

prominent Dairy Farmer in Trans Nzoia District of Rift Valley 

Province -- Kenya. His address is P.O. Box 982, Kitale. 

The Project's strategy is to manufacture four key products 

namely pasteurized milk, butter, mala and skim milk for sale 

in the local market and eventually expand to Common Market 

for Eastern and Southern Africa (COMESA) particularly for 

butter. Butt£.t" is to be processed as cheaply as possible c.r:d 

sold at comparable rate with margarine and in big volume so 

that the advantage should be based on mass production 

utilizing the doctrine of economies of scale. Pasteurized 

milk has a good market in Kenya and can be improved upon. 

The four productB wj Ll generally do well locally. 

The project was conceived of by the directors of Colden 

Bridge InGurance Brokers Ltd., who asked Dr. Wekesa to join 

hands in the project as he has valuable experience in milk 

production. His big dairy herd of over 1500 cows can be 

relied on for the factory's sustained minimum production 

level during dry seasons. The project was analyzed under 

2 



pre-feasibility study in 1993 and found to be profitable 

hence UNIDO was approached to assist in financing the major 

feasibility study to ascertain its viability and 

sustainability. In 1994, Total Information Systems Agency 

was awarded the contract to study the relevant aspects of 

th is pro jt:?ct hence the finding:.. in thi~ repor·t. 

The Ecr nomic policies supporting this project include a 

liberalizdd milk sales ::larket, a deliberate qovernment policy 

to encourage rural industrialization with specific interest 

in utilization of locally produced raw materials and labour 

intensive industries being encouraged to be set up by 

investors. The project has a chance of earning foreign 

exchange, it is also supported by the enabling and 

liberalized foreign exchange regime in the economy. 

The market for the four products: pasteurized milk, butter, 

mala and skim milk is expected to expand due to the rapid 

urbanization caused by rural-urban migratior.. More and more 

people are opting for pasteurized milk which is hygienicolly 

produced. In Nairobi alone, the demand outstrips supply. 

Most people in areas such as K~bera, Kangemi, Kasarani and 

Embakasi use raw milk from the peri-urban farmern who hawk 

milk in these areas daily. the price of this unprocessed 

milk is the same as that of Kenya Cooperative Creameries 

( KCC). It is sold on the pretext that it is whole milk. 

These areas under review have a cumulativt; population of more 

than one million people, hence accounting for ov~r h~lf of 

City of Njirobi's population. They are essentially low to 

medium income area~ and good consumers of milk products. 
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Total sales for the four products wil 1 be in excess of 

US$4.014 million in the 1st year, US$12.7 million in the 5th 

year and about US$18.7 million in the 10th year of 

production. 

Unless there is unexpected economic down-turn, these sales 

are projected to be realized in the production years. If 

there is a drought in the intc~vening years, butter will be 

the first product to be suspended in production. Skim milk 

production may also be suspended in order to concentrate on 

the production of pasteurized milk and mala for the local 

market. However, a drought situation in Kenya is not 

expected until the year 2003 or 2004 which are the years the 

factory will have built reserve funds for importation of skim 

milk powder for reconstituting into pasteurized milk for 

their customers. 

Price changes in the economy may also affect the sales of the 

factory's products. If the inflationary trends set into the 

economy, the factory will have to analyze the situation and 

adjust the factory's product prices in line with the 

competition in the market and the general purchasing power 

in the economy. This may also affect the factory if farmers 

demand higher prices for their milk (raw material). This is 

more evident in the sensitivity analysis in Chapterll of 

thi!> report. 

On the technical side, if r.pare parts are not provided for 

any reason by the contracted supplier, this could affect the 

factory productjon hence sales of the factory's products. 
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This may happen only if there is a radical political re­

alignment in the country which is not anticipated aft:.e:r the 

1997 gen~ral elections in Kenya. This is why spare parts 

volume enough for 180 days is recommended here although the 

study used 120 day lead time. 

Raw materials (milk) will be sourced locally. Some auxiliary 

suppJies will be sourced internationally making a total cost 

of 4.6 million dollars. These materials are listed in the 

section for supplies. Utilities cost is minimal at less than 

1% of total production coot. Spares also will co~t abouL ii 

of production cost annually. 

The location of the plant will be at Wet.uye town. However, 

the investors have shown interest in shifting the site to 

Kakamega town should the Bungoma District Dev~lopment 

Committee (DOC) not help in facilitating thE! investor's 

request for J and al location at Webuye. Meanwhile, Dr. 

Wekesa•s 2 1/2 ha. plot in Webuye municipality off the main 

Webuye-ElJoret road, will be used for the purpose of this 

feasibili~y study. 

The plot is serviced by municl.pal water lines, then: is 

electric power supply nearby, Kenya Posts and 

Telecommunications Corp. has telephone facilities nearby 

which can be tapped. The plot is accessible from the main 

tarmac road of Eldorct-Webuye by a murram road of half a 

kilometre to the site. There will be need to instal cf fluent 

cleaning facility which should clean the wastes from the 

factory before emptying into the public sewers. An engineer 
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with relevant skills and experience has been identified by 

APV local office - Nairobi who will dev~lop this facility at 

a cost of 30,000 to 50,000 US dollars equivalent. 

Other than the above facility, there are no environmental 

impacts expected from the factory processing. 

'fhe Engineering section of the plant will follow strict dairy 

products standards formulated by Kenya Bureau of Standards. 

The production programme will be based on the selected 

supplier's operation module for 30,000 litres of milk per 8 

hours shift (60,000 litres for 2 shifts). Milk will be 

received at the reception area in cans, weighed, pumped to 

the storage tanks and in the process it is filtered and 

cooled to about 4°C. Milk that is brought in by tankers from 

cooling stations at Naitiri and Tongaren will be attached 

directly to the centrifugal pump which will process it as 

above. 

Processing of the products will start at the Treatment plant 

section where pasteurized milk will be made, butter will be 

in the butter unit, mala will be processed in the mala unit, 

skim milk will be processed in pasteurising and butter 

sections. Factory capacity will be as follows: 

1. Pasteurized milk 

6 

= 

= 

5,000 litres per hour 

40,000 litres maximum 

per 8 hour shift 



Butter churn = 1,000 litres per hour 

= 8,000 litres per shift 

= 16,000 litres per day 

= 1. 2 M.T. per day 

= 360 M.T. of butter/year 

Butter filling unit has a capacity of 75kg pP-r hour, 

with a batch pasteurizer of 500 litres per hour. 

3. Mala Section: 

The technology will be locally sourced with the 6 

culture tanks able to hold 9,000 litres of milk. A 

homogenizer to 

process 1,000 litres per hour of fermented milk will be 

sourced from APV, Nairobi. 

- 4,500 litres per shift 

- 9,000 litres per day 

- 2,700 M.T. of milk per year. 

4. Skim milk will be small in quantity and may require 

only one shift work (3 tons per day). The technology 

is that of pasteurized milk in Section 1, wi t.h a 

skimming device to lower butter fat contc11t to 1% or 

below. 
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The main plant equipment to be b ~ught from APV of Denmark -

FOB - C1.•penhagcn, paid in U.S. dollar~ are as under: 

1. Milk reception 
2. Milk treatment plant 
3. Cre<im pasteurizt:r 
4. Filling and storage 
5. Butter production 
6. C.I.P. plant 
7. Refrigerdtion 
8. Roi ler 
9. Watt.!r, compn~~sed air 
10 Ventilation 
11. Electrical installation 
12. Pipes (Stainless) 
13. Service pipes 
14. Laboratory 
15. Workshop 
16. Dairy equipment 
17. Spares 
18. Eng. Design/Planning 
19. Tech./start up 

US$ 

COST 
US UOLLARS 
125,000 
265,000 

·14, 000 
262,000 
166,000 
63,000 

194,000 
80,000 
80,000 
42,000 

386,000 
80,000 

102,000 
66,000 
25,000 
28,000 
75,000 

llb,000 
674,000 

2,940,000 
===.:.:.======== 

The layout of the project shall be in several buildings, 

built to specifications complying to Factories Act, public 

Health Act and those from APV - Denmark. Architect:ural and 

civil dt!::ign, cngine~ring and planning of building work!>, 

supervision and site management may be contracted to a local 

company called Architcctura headed by Mr. M. Ayiemba, B. 

Arch, M. Arch. The attached architectural designs and related 

cost estimates have been computed by Architectura ba~ed on 

APV-DTD specs. 

The main civil engineering works will be contracted to a 

reputable civil engineering company to carry out ~it0 

preparation and development and buildings to conform to dairy 

industry requirements. 
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The organization is designed to meet medium level industrial 

s.~t up in Kenya. The Proje.:t Director shall be the top 

executive o! ~he plant, reporting to the investors who will 

form a Board of Directors. The project director will also 

be churged with tht! totcll impl<:mt?ntation of the project under 

the direction of the Bodrd. 

The Project director will be closely assisted by the 

departmental managers of management and finance, sales and 

marketing, purchasing and production. These key personnel 

shall be assisted by qualified assistants in their re.::::pective 

fields. The total workforce is expected to be about 60 when 

fully operational. 

The associated costs for personnel management is expected at 

slightly over US$100,000 per year for the 1st ~nd 2nd years. 

The technical staff shall receive all the training from the 

machinery supplier who will be at the plant for 3 months. 

This phase will cost the project an additional US$670,000 

which will be capitalized as it is part of the installation, 

start up and technical advice cost that comes with the 

machinery and equipment. This cadre of employees for 

training will ':>e soun:ed locally. 

The implementation schedule should take about six months f rorn 

date of project funding approval by f inanciern. The 

installation, start up and training module will be for 3 

months from the date of machinery arrival at Mombasa - Kenya. 



The critical actions for timely implementation ~ill be: 

1. Sou1·cing of finance for the purchase of machinery antl 

equipment 

2. Bids and selection of civil works contractors and 

building contractors 

3. Installation of all utility facilities 

4. Machinery arrival and installation and testing period, 

training of staff Lefore production. 

The raw material delivery scheduling 

Potential market testing and pricing, and sales 

promotion 

FINANCIAL APPRAISAL 

The total investment cost is expected to be as below: 

Land and site preparation 
Infrastructure/buildings/Structures 
and civil engineering 
Plant machinery and equipment 
Auxiliary and service equipment 
Preproduction capital cost 
Working capital 

Total Investment cost 

US$ 15,000 

957,000 
2,944,000 

101,000 
700,000 
450,000 

US$5,167,000 

The above investment will be funded by the sponsors at the 

rate of 40\ equity rnPaning an outlay of US$ 2.06 million to 

be raised. The balance of US$3, 100, 000 will be raised 

through financial institutions in Kenya. 

Loans for the projc~ct wi 11 pr.incip..illy be in :'.! !;ection!;. 

Long Term loan in foreign exchange will be negotiated at 12% 

annual interest rate. Part of the long term loan will go 

into financing machinery and equipment from overseas and the 

rest for local factory construction use. There will be a 
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short Term loan negotiated localiy too in local currency to 

pay for certain materials and other costs. The interest cost 

of these funds ranges from U.S $ 44,000 to 388,000 p~r year 

depending on the year of production. This is a major 

expense on the project. 

The IRR :iS measured by computer is 44\ 

IRR as computed manually is 31.04% 

The B.E.P. f (1; the project 4th year 41.2% 

B.E.P. for 2nd year is 67.4% 

Return investment is 31,2% 

Return on sales at full capacity is 13.6% 

11 



TABL~ 1 

Sumraary of Project Profile 

ROYAL FOOD INDUSTRIES: MILK PROCESSING FACTORY - WEBUYE 

CONSTRUCTION PH.\SE: 12 MONTHS 

FINANCIAL SUMMARY IN US$ DOLLARS 

1. 
? 

3. 
4. 
5. 
6. 
7. 
8. 

9. 
10. 

ll. 

Total Investment: 
Net present value: 
Discount rate 
Internal rate of return 
Payback period 
Debt/Equity ratio (initial) 
Return on Equity 
Return on total investment at full 
capacity 
Return on sales at full capacity 
Profit with outside financing at 
full capacity (~th year) 
Profit without outside financing 

SUMMARY OF OPERATIONS DATA 

l. Product 

a) Pasteurized milk 
h) Butter 
~) Fermented milk 
d) SkiD11Ded milk 

Capacity 

13.338,000 lt 
142 tonnes 
2,bb7,000 lt 
868,000 le 

2. Total Sales at local -

3. Total number of persons employed 

4. Break-even point (% Ca pi t.ll.ization) 

12 

5,167,000 
5,905 
18% 
44% 
4 years 
60 : 40 
78% at full operation 

31.2% 
13.6% 

us:t 1,462,000 
US$ 2.662,000 

Year 2 Year 4 Year 

Capacity utilizacion (%) 

85 100 100 
85 100 100 
HS 100 100 
85 100 100 

6 

7,983 10,955 12.778 

54 61 61 

88 57 49 

Yea: 8 ----

100 
100 
100 
100 

14,904 

61 

47 



Cost of products sold per year will show the following tnmd: 

First Ye3r of Production 

Factory costs US$ 4,756,000 
Administrative Co~ts/Markcting Cost US$ 1,104,000 
Depreciation costs (10\ p.a.) US$ 1,139,000 
Financial costs (12\p.a.) US$ 376,000 

Total cost of production US$ 7,375,000 

The financial analysis as reflected in the attendant 

projected financial statements show the following results: 

That the income statement shows a negative profit 

performance in the first year simply because of 

expected heavy financial costs against limited sales. 

The second year of operations should show improved 

sales performance hence positive income statement. 

That the balance sheet should show improved cash flow 

as less inventory held and more goods are manufactured 

and sold. 

On the Cash Flow statement, if the debt service is 

managed well to extinguish the Long Term loan by 

repaying consistently then by the 9th year no more 

loans should be at the factory. The project should 

also take advantage of tax privileges to hedge against 

lower profitability. The cumulative cash balance also 

show positive trend throughout the project years. This 

will make it pos::;ible for the factory to have an 

increase in working capital in order to sustain 

profitability. 

13 



The IRR for this project is ..••• 44\ ...•.•.•..•... The BEP 

is •.••....••. 41.2\ •••.••••••••••••• in the fourth year of 

production. 

The point~; to worry the i nvcr;tor wi 11 be one, d<.11np(:ned J(:m<.and 

for milk products made locally due increased importation of 

similar products of lower price due to depreciated shilling 

which makes imports cheap. 

Another filctor to worry the investor would be the general 

price incre..t~e of goods and services due to inflationary 

pressures precipitated through irresponsible monetary control 

at the Treasury. This may lead farmers to demand higher 

prices for raw materials delivered because of increased cost 

of dairy feeds at the farm level. The farmer may also be 

affected at his cheque book level as a goods and services 

consumer. Since milk is not an absolute necessity for most 

families, the factory products could be affected, by a scaled 

down purchasing habit of the consumers. 

On the implementation side, the danger spot would be felt 

when there is a credit squeeze making loanable funds 

restricted to essential industries only. This being a third 

world country, it is not a far cry to ex~ect such an 

eventually ~ither forced on to the political establishment 

by external factors as in 1991-1"93 or internally 

precipitat~d economic factors. 
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CONCLUSICilS 

The major advantage5 anticipated from the project are 

employment creation, a new industry to use locally avdildble 

raw materials with minimum import supplies, rural 

industrialization participant to stem rural-urban migrati~n, 

an open and increasing profitable industry free from 

monopolistic tendencies. The disadvantages associated with 

this project is that initial costs are prohibitive due to 

importation of machinery a!ld equipment hence the nation loses 

valuable foreign exchange all-be-it, receiving vital 

technology transfer from the industrialised north to the 

developing south. 

The chances of implementing the project are high given the 

enthusiastic support of the sponsors whu are keen on 

implementing it as soon as all modalities ar~ in place. The 

sponsors would love to implement it now when the dollar 

appears stabilized between 44/= to SO/= exchange rate (as of 

December 1994). 
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CHAPTER 2 

PROJECT BACKGROUND Al\'D KENYA GOVERNMENT 

POLICY 

The project was conceived of in order to fill the gap created 

by an expanding processed milk and milk products demand which 

· cannot be satisfied by K. C. C. and a few other upcoming 

factories since the government liberalized this sector in 

1992. K.C.C. processes less than 15% of milk produced in 

Kenya hence most milk produced in the country is consum~d at 

the local level before processing. The urbanization taking 

place in Kenya therefore, is creating an increasing demand 

for processed milk in the form of pasteurized and homogenized 

quality milk. This factory therefore will strive to fill 

this gap and in the process create new job<l and eventually 

earn some export earnings. This is in lin~ with the 

government's policy of encouraging rural based indu~tries 

to help ctem the rural-urban migration which is caused 

principally because of lack of jobs in the rurdl areas. 

These indu~tries based outside Nairobi and Mombasa are given 

tax incentives for their location so that they stem socio­

economic praasurcs on thc~c principal towns a~d other town~. 

The government would also like to see a gradual t.md even 

distribution of income throughout the country so that there 

is also a notable elevation in the standard of living by this 

urban-rural interaction hence increased commercial activity 

and generiJl improvement of social amenities like better 
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hou:..>ing .md bt..:tler cducat ional and heal th facilities ior the 

benefit of the affected citizens. This milk processing 

factory will also address the government's stated policy of 

encouraging small scale milk processing plants to process 

most of the milk that goes to waste for lack of the market 

in high milk producing areas since K.C.C. cannot cope with 

the abundant milk produced nationally. K.C.C. also as the 

premier manufacturer of milk products in the country, has 

entered into long term contracts like that with Tetrapak 

company for the supply of milk packaging material that would 

be hard to terminate without political consequences. So the 

government would wish that more smdll to medium sc~lu milk 

process industries be operated but to process clean and safe 

milk and products for use at that level and in the process 

create regular employment at that level. The investor will 

benefit by go~d returns on the invested funds and 

satisfaction at creating new jobs for Webuye residents. 
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~tILK PROCESSING_LACTO~¥ - WE.~.![YE 

This factory will be sponsored by Royal Food Industries of 

Kakamega and Dr. Noah Wekesa of Ki tale Y.1:-nya. Milk and milk 

p!"oducts shall be the b.:isis o: this project. 

1. 0 ~OY-J::B~J.1!;:~J'_O_~l:S.E.;t{'(A POJ~_IC_'( 

Th~ Kenyan government realjzing that only a mixed - economy 

could spur development in a young country, developed a twin 

rolicy of pub '.c investme1•t in strat~gic industries and by 

;:;rc:::oti11g and assisting pr. 1ate local a111l foreign in·n~stors 

·.·rith attractive in-1estment p11licies. Thrc•.1ghout the Kenyatta 

regirre from 1963 till 1978, the go·.rernment invested it's 

~trn.ds in those industries that called fo= huge initial costs 

:~?t ~n indi'liaual citizen c~uld not invest in his savings or 

-::~c:=:·~ that had lcnq g1~s:aticr period befor~ any re:-il prcfits 

c:-:1;~c! be realized frc::u:1 the i.v;estment. The pri·,,ate sectcr was 

~csc assisted with sound rolicies ~llowing f~r i~port 

S'J!:'s~:itution. ~lexibh~ foreigr. exchange ~ates and price and 

~~g~ restriction3 :~ the 2conomy. T!1is pc1 li(:y ,;35 

=-~-.::r.:phas L:ed in 1986 throug!-. the "Eccnomi r: managF.m"'n t for 

Pe~e~~d gra~th'' plan ~hich gave the follo~ing edicts an a~~ed 

er:iphas: s: -

?.) i·Yaintenance or flexible exchange rate which enst~r-:?s 

sufficient rewards for exports of gcods as ~ell as for 

efficient import subst_tution. 

*1993 Position: that E::pcrt process~:1q zones (EPZ) h3•1e 

been establ ishecl in l'·?nya to tap fcr.eign investments 

;rnd earn the country t'";e much nen.(!~~d foreign exchange 

In addition to :cb creat:on Jn th~ ~ccnomy. 

b) r-!.Jinten;:ince of f.um prt·:es which ensur.~ adequate retur.is 

to both smnll ;cale and large scalA farmers. The 1993 
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position is that, prf~e controls on most cereals and 

foods are decontrolled with farmers choosing the crops 

with the best r~turns from horticultural crops to sugar 

cann ~or their farming activities however. price tvr 

mat ze as a stap:.e food is st 111 con ~rolled. 

cl Liberalized import policies relying more on tariffs and 

less on quantitative restrictions: 

~1993 Position is that import licensing requirement has 

been abolished end importers with foreign excha~ge ca~ r 
import goods of their choice except for =ertain 

national security items. 

c) Wage policies that contribute to price stabil!ty, 

encourage employment creation and limit disparitfes 

bet:oJeen :·rages in mod?t n and informal sectors. 

e) Interest rates policies that are modest: 

*1993 Position ls that Centra! Dank Ceilings on 

interest rates have b1~en scrapped. private and publ le 

banks can charge and pay customers rates that the 

market ~ill ben~. 

f) For investment priorities, the gov~rnment gives the 

highest priority to projects or industriPs that are 

Labour-intensive. Milk production on the small scale 

farms is inevitably labour- intensive particul~rl~ with 

the now popular Zero-grazing in high potential areas. 

Tile production proc.'•!iS in the factory is labour 

intensi•1e too, hen en it will attract qovern~ent 

priority listing for rin1roval. 
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/ 2.0 AGRICULTURE 

The principal reason for the establishment of this factory at 

Webuye is that it will create an alternative to Kenya 

Co-operative Cre~meries Lt( (K.C.C.) and to a lesser extent 

to the Kitinda milk factor~· in aungoma, which produce~ 

similar products. 

The area around Webuye is ~ndowed with good soils and good 

climate and dairy farming is already thriving here. The 

threat to this industry is the recurrent animal diseases such 

as East Coast Fever (ECF) which has become very expensive tc 

treat because of the need for Imported drugs and chemicals to 

control the menace. With a major factory in this area, 

government efforts will be enlisted to control the menace. 

Ccmmercial hay is not yet popular in this area, but with the 

continued subdivision of the arable land to family members, 

this may become necessa~y and especially so when zero 

grazing takes root ln the region. It i~ expected that the 

factory will look into th.! possibility of having extension 

staff to assist contr·acted farmers with advice or otherwise 

in maintaining good dairy animals. 

The main study will investigite the types of grass gro~n in 

the a:ea, the possibility of intercropping of certain cattle 

feeds with traditional crops, the comp~ting agricultural 

products that generate cash to the peasant farmers and many 

other issues. The farm€rs abi!lty to deliver his milk to the 

factory using t~e most direct and efficient route will also 

be addressed. 
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The population of th•! area .:iround Webuye ls about 700, 000 

' pecple including the settlers in the nearby Lugar!. Ndalu 

schemes and Malaba di,·ision of Kakamega district. Webuye is a 

municipal! ty with thu giant t•anpaper mi 1 ls factory as the 

principal employer !11 town. h~nce it's ~xpanded population. 

The factory will be an added benefit both to the rural 

population and the towT'l residents who will view it as a good 

sign of more industrialization of their area with a continued 

job creation factor. 

3.0 PROJECT HISTORY 

The project was proposed !>~r Dr. Noah Wekesa, a prominent 

dairy farmer in Trans-Nzoia district. With decontrolled 

prices for milk and milk products. he did not see any reason 

why he could not invest in a project that would initially 

utilize his farm's milk and some from his farming friends in 

the area. He figured. as a successful farmer. he can run a 

mini- plant to process his milk into various products that 

are in demand nationc1:. ly anc even to the local communities 

around the factory. This would give a competitive atmosphere 

to the bureaucratic KCC henc¥ generate efficiency for the 

better s~rvice and higher returns to the average dairy 

farmer. 

Webuye town is strategically located in western province with 

rail link to N~irobi and ~0t~asa to the east and to Bungoma 

and Uganda to the WNJt. T;.tmac roads lead to J<akamega and 

Kisumu to the south, Kitale! to the north, Bungoma to the west 

and Nakurti and N~irohi to the east. It is anticipates that 

farmers and other suppliers ,,l.l 11 reach the factory with ease 

using these and other access roads. 
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3. 1 PROJECT STRATE~ 

The Investor wishes b> taku ini tiati V'i! when there is sti 11 

meagre competition ln thl:; industry. W:lth the above 

infrastructure, the factory hopes to sell some of it's 

products in the P.T.A. reglo~. There is a good market in 

Uganda, Southern Sudan, Burundi and Northern Tanzania. 

There is a population cf up ~o 5 million people in towns and 

rural areas of Western Kenya. These peopl~ use milk and milk 

products regularly. The strategy ls to tap most of the market 

in this region with com?etitive products. The main study will 

address the technology required to make ghee which ls a 

highly profitable product. If the costs are analysed and 

found within investment parameters, it will be incorporated 

on the production lJne. The main product is ultra - heat 

treated milk which ha~ a lor.~ shelf life and is popular in 

dry parts of Kenya, will be produced from year 2 of 

op~rations. The other produc:ts to be produced and sold are 

pasteurised milk, butter, yor~hurt, fermented milk (Mala) and 

butter milk. A line to produce ice cream will be investigated 

along with ghee prodcct, s~ that it can be incorporated 

later. 

4.0 MARKETING AND SALg~ 

4.1 PATA ANALYSIS AND_.§.!_RATF~4C PLANS 

There is an expanding market !or milk and milk products in 

Kenya. An expanding tourist traffic is also an added 

advantage to the probab~e sales o! the factory products. 

The Strategy for the plant will be chiefly to produce as few 

products as possible In order to satisfy t~e target market or 
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segment of tbe market. The m~rketlng force will evaluate and 

adjust to customers dictates and preferenr.es as most of the 

products are customer sensitive. Products such as butter, 

yn~ghurt and Mala may be used by certain market ~ectors and 

not others. 

The second strategy will be to try to distribute the plant's 

products to every pro~able c1~tlet (retail) so that the target 

customer can get or ~uy it at the most convenient point of 

sale. This means that the sales staff will be up to date 

with new markets, Including new hotels, new supermarkets and 

other outlets that would buy the products for resale or for 

their client use. 

A strategy of low prlce for satisfactory quality for the 

target market will be used when promoting the products and at 

the initial penetration into the existing market. 

- The plant will need to maintain a low one price strategy 

for quite some time provided the returns on the sales ar~ 

adequate. 

The study will determine the present and future dem~nd level 

of the products to be p1~duced. This will be evaluated 

appropriately by seqnent and by total market share. 

The competitive pressures in the market will be investigated 

particularly in reference t0 KCC and private suppliers such 

as Lord Delamere Estates ar:d others. The study will cover 

the market share in part and total, their respecti?e 

marketing strategies ~mployed so far and taking cognizance of 

the fact that K.C.C. has been a monopoly in this industry and 

a pace setter until lhe pre~sures of deregulation took it's 
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toll !n 1992. 

The abo•re strategies w! 11 be examined for their effectiveness 

in market penetration for these products. The study will 

also project the annual sales revenues to be reali~ed per 

year coupled with di~trlbution costs. This will enable the 

factory to develop a detailed production schedule and hence 

the necessary technolcgy to meet the level of activity at the 

plant. 

The project total sales per year beginning with year 2 of the 

project shows that v.S.$ 4.2 million dollars will be 

realized. The 10th year of the project. total sales will be 

U.S. $ 42.5 million dollars trom all products. 

*(See attached schedule - No. 1 B) 

The above sales measurgd aguinst projected ~osts both direct 

and indirect of year 2 of the project. show that the plant 

will be profitable at gross margin of U.S. S 563,000 dollars 
\ ' • l ' I • . ' [ . - . i . , _, I 

(includes 1st year's interest expense). The 10th year of the 

project will register a gross margin of U.S.$ 13,328.000 

dollars from all sales. The main study will examine this 

sales analysis together with associated costs tc come up with 

probable realistic figures the investor has to expect at the 

plant when fully operational. 

4.2 EXPORTS 

The investigation wjll also took in detail at the export 

potential of various products of the factory. To start, 

Butter. U.H.T. milk and yorghurt are slated for export in 

the P.T.A. countrie9. Ali these products have a slightly 

better shelf-life than f~esh milk hence they can be 
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distributed to the points of sale using regular road 

transport and still be saleable on time. Manufacture of 

powder milk will also be investigated principally for export 

to the Middle East. They all have a high proporticn o! 

returns in terms of costs vs sales per unit and the factory 

can rely on these ~roduct~ if a targete1 segment of the 

market is tepped. As the pteliminc:ry projections for the i:t-~o 

products, U.H.T. milk and butter show on table 4.2A, 

total contributions to sales volume is attractive. 

4.3 MATERIAL COSTS. 

The basic raw material for this plant will be raw milk. The 

other materials to be used in various products include 

flavours, sweetene:rs, starter culture, emulsifiers, 

stabilizers and colouring. Most of these intermediate 

materials will be imported mostly from the E.C. countries. 

Other factory supplies will be identified and used as need 

arises. Spare parts for the machinery and equipment will 

also be sourced froM E.C. countries where the bulk of the 

plant f!xtnres will he accpired from. 

The study will examine in detail, the quantities required, 

the quality required, the likely sources of supply with 

quotations, availability s~~edules and unit costs. These 

will help the factory plan a continuous production schedule 

with minimal interruptions on account of lack of spares or 

other supplies. The investigation will also establish the 

stora~a needs for the factory beginning with raw materials 

goods in process and finished products at the plant. This 

element Js crucial because of the nature of the principal raw 
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material - Hilk. It has an e~tremely short shelf life unless 

coolers are installed at the plant at substantially high cost 

but quite necessary investment. The estimated material cost 

is U.S. $ 2.7. million dollars in year 2 of the project 

rising to U.S.$ 27.3 mlJll,::m rlollars in the 10th year. This 

is an average of just over 11% increase per year. This 

principal input is in effect the most expensive item at the 

plant. Looked at it from another angle. this direct cost 

will be a direc~ benefit to the farmers supplying the factory 

with this raw material, hence the area economy will be richer 

by this level of consumption. 

*See table l.B attach~d. 

5.0. LOCATION, SITE AND ~NVI.?ONMENTl'.L IMP_J\S:-TS: 

5.1 LOCATION 

The investigation will examine the requirements of the plant 

and confirm the suitability of Webuye as the plant location. 

Th~ investigators will conduct interviews with prospective 

contract farmers, interview the residents of the area for 

their views on plant s!~ing anJmake an appropriate report. 

The investor believes that Webuye town I~ ideal for this 

project because of its geographic situation. Webuye town is 

a convenient locatio~ in that milk which is the majc~ raw 

material is available within a radius of 50 kilometres of the 

town. The settlement: sche:nE!S in th! s per !meter 1 ncl ud! ng 
' ... I ) ,... . ,_ ··1 r_ . . 

Uasin Gishu,and- Trans Nzoii1, districts will provide enough 

mill< for the plant. The p1·incipal inves.tor, Dr. Noah Wekesa 

has a good herd of dair.y ca:tle which will provide a cushion 

similar to a nucleus farm, to provide adequate supplies 
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during emergencies.It is anticipated that 

farming friends in Uasin Glshu and Trans Nzoia 

Dr. Wekesa's 

doing large 

scale dairy farming. will be contracted in order to provide a 

total of 60\ plant's capacity ;,nd the bal<:lnce of 40i will be 

reserved for small scale dairy farmers. This arrangement 

should provide plant s~curity in terms of production in order 

to service at least 601 of outlets at any given time. 

Kakamega town is also an al te :·natl ve project site. should the 

investor find unreasonabl~ r~sistance from the residents of 

Webuye or the Kitinda factory of Bungoma trying to block the 

project's take-off. 

at both locations ~nd 

costs. 

The researcher will be advised to look 

report appropriately with differential 

5.2 SITE AND INFRAS~RUCTURE: 

Development 

formal! ties 

of the 

have been 

site wil 1 

finalized. 

commence when all legal 

This f~rms part of the 

initial capitalization of the plant. It Is estimated that 

l~nd in Webuye township where the project will be located. 

sells upwards of Kshs.JJO,OOC./= per hectare. The project 

·11i 11 require five t.o ten hectares of 1 and for plant and 

infrastructure. The exact lcication will be identified after 

consultation with Industrial Promotion Centre (IPC) and the 

Local District Development Coxmittee. 

The site of the locaticn is likely to be east of Webuye town 

centre along the tarmac road leading to Eldoret. The area 

h~s ample supply of water and d good waste disposal system 

can be established at a reaso~able cost. 
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There are points of utility connecti~ns at Webuye made 

possible by various agencies s~ch as K.P.L. ~o. for 

electricity, KPT corp. for teiecommunications, water 

pipeline corp. for wat~r and others. Th~ civil works at the 

site will be done by compe ent contractors se~ected by the 

investor. A thorough analysis of the und~rground condl~lons 

and site conditions at the plant location will be carried out 

during the main study. 

5.3 ENVIRONMENTAL A~SESSMENT~ 

There will be a thorough investigation into the impacts to be 

created by the establishment of the plant in this area. The 

technology to be used in tr is area will be of mechanical 

nature and some effluents a~e likely to be generated at the 

plant. The investor will ~e advised accordingly so that 

specific measures are t~ken r.o safeguard the environment for 

posterity. ln the investigation socio-economic, financial 

and technical feasibility of the project will be analysed. 

The impact areas to be assessed will include the following:-

The type of process(es) to be involved at the factory. 

The size of the plant 

The actual wastes to be generated at the plant and the 
mode of their disposal. 

The quantities and quality of wastes 

The installation of "Re=eptors" for waste water at the 
plant. 

How f:ue-gases will be tceated 

The capaci~y of the environment to absorb any discharges 

from the plant &r1d their specific impacts on humans, 

fauna and flora. 
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Addressing the above elements. the cost structure will also 

be taken into consideration. The study will also loo~ at the 

alternative technology available, 1 ts sui tabi 11 ty for this 

plant and cost structure. A detailed analysis on possible 

!'uture process changes ar:d their impacts should be 

in~orporated for they are likely to affect production 

schedules and saleF levels of the factory. 

The total investment for this project is estimated to be 

U.S. $ 2.5 million dollars. Of this amount external 

fi~ancing is expected due to the nature of equipment and 
\ . 

machinery to be acquired coupled with our poor foreign 

~xchange reserve posit!on in this country. The principal 

suppliers cf plant machinery and equipwent wi!l be expected 

to provide spare par~~ for the machinery during the initial 

10 years of the projP-ct and thereafter. This ~equirement5 

should be made principnl du1i:1g the study se; that production 

is not held up 0n accoun': of --lack of spares or supplies 

from the suppliers of plent machinery and e,1uipment. 

However, a small Research anc Development section could be 

incorporated in the plant structure so thdt those parts that 

could be fabricated locally,can be done with minimal work 

stoppage. This will also provide some work for our Jua Kali 

artisans locally whenever feasible. 

The following is the Jlst of machinery ~nd equipment needed 

for establishment of the factory to be sourced from E.C. 

countries < · , 
p~rticularly the Netherlands. 'fhe items are:-

1. Compressor 

2. Steam boilers 
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3. Walk-in and movable refr!.gerators 

4. Deep freezers 

5. Bulk coolers 

6. Incubators 

7. Agitators 

8. Surf ace coolers 

9. Separators 

10. Plate Heat Exchangers 

11. Homogenizers 

12. Deodorisers 

13. Pasteuriser 

• See Table No. 6.lA 

The projected cost of plant machinery ?nd equipment will be 

U.S. S 1.5 million dollars including service facilities and 

engineering and desinning of the plant. A further sum of 

U.S.S 100,000 dollars will be needed for plant infrastructure 

and transport vehicles. Transport cost are crucial in the 

rural areas because of usually poor access road structure to 

be used by the small 9cale farmers. Thi~ fact would make it 

double hard for the small scale farmers to deliver their raw 

milk to the factory c•n timq. hence an effort should be made 

for milk collection f:rom centralized points in the milk 

producing areas. This a$p~ct will need to be thoroughly 

analysed in the main 3tudy ~ince its impact will directly 

affect the income statement of the plant. The study should 

re.comrr.er:d at what stage the- factory rhould be able to 

commence collecting milk and at what cost. 
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6. 1 ~N~_l.l'!~~R!~_G -~ND _ _1._E_CllNO\.~IGY _~ 

Th<' technology select~d wi J 1 be relev<tnt to tt1P. K~nyan 

P.<:oncmic standanls. For local consumption. it will hP. i(lP.ill 

in m1=>Pting thP minimum ""'Crr>p:-.1hJP cons11w.,~r stilndilr<ls. Titos:-• 

products destined for ~xport. mu~t mePt the n~lPvilnt 

international s t•.ndilrds i. n mi I k p t·oducts ht 11ce l:hP. n~ 1 rov<tn t 

trochnology must be acquired. The acquisition of this 

tPchnology wiJl also hP consi~tent with the plar1t Cilpilcil:y 

and lines of production anticipated. The investor is 

interested in identifying collaborators who could gi'le 

suppliers credit, in tr-!rms of machinery an-J eqnipnent or a 

joint venture basis or any other workable plan of equity 

pilrticipation. 

6 - :z -

In detr:rmining the pn>ducticn ?rogramme, the ilnticipilted 

s<1les will be usf'!d as a bnsis for th'? technology to be 

arrp_1ired. I\ thorough investi<J::ttion will be done to est;ihlish 

th,, levP.l of finishf'd goods storage facilities for these 

goods and raw materials, goods in process and after snles 

rPq11irements both for stor;ig~ before customer pick-up and 

c:;tiirpinq lines. 

I\ cietililP.cl ~rrnlysis of P.iH;h produr.t's pr-Hltwtion progrrimmP. iri 

!Prm_:; of qu<tlity spP.cif.~c;itions, the qu('lntity l:o hP pro<lucNJ. 

t:im0 ~;r.twd11lin~J of its prorJ11cl:ion thrrmqh t'l 

f11l l-prorl11ct ion.* 

Thr- pL"lnt will illso sd1P<111Je ;ome time during pr.o<111ction 

y~ilr for m.=iintP.n.:lnl.P. ,1n<l rpp;li rs prirtic11lr1T ly rlurinq Jow 
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s~~snn of production. This is necessary ns preventive 

miliiltenance helps stem obsole!;cence lwncr procl11cl:ion 

stPpprtCJP and loss of customers in Bll<:h a compr>tit:ivr. 

fi.1 Pt.l\N'f __ Cl\P/\CITY* 

This pl rtn t w i l 1 in i'.: i ;i l l 'I bP qPa reel t owa rcls rnocltw i "" r, 

pr.od11cts n"lmely U.11.T. n• i I k. Paste111·i7.Pd mi Jk. nn!-tr:>r. 

Yorgh11rt,Fermentecl (rnillrt) 'T:ilk, and flutter milk. ThP 

projected capacity will 
I 

be _, 0, 000 MT, 3, 000 MT, 300 MT, 1000 
11· 

MT and 200 MT of thc•sr> products res[lect:ivP.ly. This means 

that: the plant will be smetl J in naturP. but: coulcl bP. rxprtnded 

:-1IH"'1 thP. need arises. Othf~r products to he addPd ar0 gher> 

ir:::P-crei'lm and milk powder whose production costs wi 11 be 

incorporated in the m.1in study if available. If their. costs 

substantially increase the projPcted pl;int: cost: thr>n they may 

:iot be incorporateci ifl the ini. ti al 1 ines of production. 

*se~ t;ihles 6.7. I\ anci 6.3 I\ 

(). '1 PROJECT SCOPE: . . 

The financial and physicill layouts of the pr-ojP.ct will be 

dPtai led so tlrnt al I the rr!qt;ired data on production, supply, 

tF.?chnology, equipment, civi t works ;md locill conditions will 

hr> .:i<ldressed whP.n thE i~sue~~ have been ;in;iJysP.d. including 

r.os t, then selection will be done ilppropriiltP.ly ;m<l the 

investor advised ~ccordinqly. 

7 . 0 F/\CTO~Y _ OHG~ I Z~.'!' l ON _/\ND_ ~Nl\GEt:fE.NT: 

Thi? rP. wi 11 bP two pr·nrip;il <1epr.tr.tments hic>;:icleci hy qtrnlifiP.ci 

w i l l rppor·t dirP.ctly to thP. 
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director. The f i n.1nce 

personnel services while 

manager will head accounting and 

th~ production manager will be in 

charge of the factory's operations in their entirety. 

The finance manager will be a qualified accountant with ~ome 

experience or additional qualification in personnel 

management. The production manager will be an engineer 

qualified probably !n process technology engineering with a 

bias towards food machinery coupled with some experience in 

general machinery mat 11tenance. 

There will be two sections in each department hP,.ded by 

specialists in accounts, personnel management, Food 

technology, and process technology engineering. This 

specialists will ha,·e Ke:1ya rolytechnir..: level training or 

higher qualifications. 

There will be many techn~::ians working in the respecti'1e 

sections according to their back grounds. The technicians 

will be recruited from such institutes as Weco and Sigalagala 

far tRchnical staff a,d from Dairy Training School - Naivasha 

for food processing techn!c~ans. Tha calibre of trainees 

from those institute~ is quite high and job training will 

make them specialists in the area of milk (products) 

processing technology. The supply of these graduates is 

higher than the market demand hence the better candidates 

will be absorbed. 
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7.2 fACTORY EXP~ND!fU~E: 

All expenditures will be approved by the Finanr;e Chief, 

includ~~g purchases, salaries and servicing expense~. It 

will be noted that salaries in this area of Kenya are not out 

of line with the national rates. may even be lower. a factor 

that will be analysed Later. 

The salaries to be projecteu for various posftlons at lh~ 

plant wi 11 b~ reflective of tile national levels hence this 

prelininary set up: 

1. 

2. 

3 . 

Heads of departnent 

Senior staff 

Skilled/Technical 

U.S. $ 4,200 P.a. 

U.S. $ 2,400 p.a. 

U.S. $ 1,500 p.a. 

4. Workers @ S 1 pe· day U.S. $ 400 p.a. 

Thn entire budqet for the second project year when the 

operations should stErt is about U.S. S 40,000 rising to 

U.S.$ 320,000 p.a. in the 10th year.. 

:1:In case of foreign e:cperts, t':e investor cloes not anticipate 

to recruit any since they tend to escalate the cost of 

product 1 on. 

There will be an inves:lgatl·m into this p 1Jssibility however, 

to gouge the several aspect: of the plant and see if there 

wi~l be any need for t~ls typ~ of expertls~ wl1lch could serve 

a~ skills transfer. 

* See table 7.3 A. 
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7. 3 UTILITIES AND OVERl\fJ D COSTS.* 

These overheads which include electricity, liquid fuel, 

water.maintenance, insurance, and transportation ~re 

significant at this factory. The second year of the project 

shows a projected cost of U.S. $ 400,000 dollars rising to 

U.S. $ 700,000 in t)e 10th year. Marketing and product 

related costs are also significant because of initial market 

penetration and continued advertising and sales promotion 

which will need U.S. $ 70,000 in second year to a hefty U.S. 

$ 500,000 dollars for th!s plant. These costs will 

inevitably affect the income statement of the project on a 

yearly basis hence a notat~on has to be made to gauge this 

aspect of cost. 

Depreciation expense will cushion this outlay of finance in 

the initial years. This ~ortion will also be addressed in 

the finance analysis and ~rovernment policy as relates to 

industrial projects such as this one. 

8. 0 !WHAN RESOURCE MANAGEMl~tJI.:. 

The plant will be orPrated on a 3 shift basis in order to 

utilize the machin~ry and labour advantag~ously. initial 

number of workers i:; slated for betwe~n 60 and 70 excluding 

casual labourers. The plant will be operational fr~m the 

second year of the project. 

The top managers w~ll be r~~ruited nationally. Th~y will be 

l;'Xpected to have wiC.e E:>ferience in the food proces::;ing 

industry. The managers will he result oriented Individuals 

with growth oriented bias ~M that they can buf ld this plant 

into a major competitor to Y. .C.C. and !:HH'Je the populous WP.st 
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Kenya market. The s~art of quantities will be limited but 

should grow by slightly over 10\ per year to be able to meet 

it' obligations 

marketing support 

and surplus for 

affordable rates. 

re-investment. initially 

The study will analyse 

whether it would be cost effective to keep such option or 

develop an internal departm•:-nt to market 1 t · s products. 

The technical team wlll h1! sourced from food processing 

industry with a sizeabl~ number of graduates from the 

polytechnics and instltut~s of technology. The plant should 

look at the manpower development schemes relevant to it's 

line of operations ar.d set aside funds for skills upgrading 

and utilization. This will help the factory have adequate 

staff to man ~orkshops and production lines at the plant. 

Extension services will be made an integral part of Royal 

Food industries so t~at farmers are aware of the factory's 

standards and delive~y schedules. In the long term, 

assistance in certain services and drugs on credit for 

contracted farmers may be planned. Th~ investigation will 

ascertain the cost structure and recommend the line of 

action or relevant schedul in~f necessary for such a service to 

farmers. 

The other non-production ~:taff in inventory control finance 

and administration will be encouraged to work as part of the 

factory team in order to develop family envlronment in this 

highly competitive industry. 

8.1 BUDGETING AND IMPLEMEJlT~XION PL~~ 

Tha analysis will focc.; on e:"?ments of planning so that the 

project takes off on nchedul~. Some of the aspects to be 

assessed will be: 
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How the project implemf:ntation wi 11 b':! managed. 

The arrangements for tE~chnology supply 

{source, time and installation). 

Details of engin•!ering specs. 

Contracts to be 3warded and their m~nagement. 

Financing of the project. 

Construction period plans. 

The land purcjase or allocation by the relevant 
authority. 

Plant construction, supervision and coordination of 

machinery and equipment installation, testing and 

commissioning of the s2!:t~. 

The labour force: Re:ruitment, sel~ction, training {for 

specific - Royal Food i11dustries skills attitudes and 

knowledge and placement 

Detailed arrangenents fryr supplies and storage. 

Licences for operating the plant. 

Budgeted costs to implement all pl~ns of the factory. 

9.0 FINANCIAL APPRAI.SAL. 

The principal reason for analysing all the foregoing d3~a and 

projections is to be able to compute the total investment 

costs and the project's prod4ction costs. These costs will 

then be measured against projected sales and related costs in 

order to determine the proper investm~nt decision for the 

sponsor. 

In this case, total Lllves.:rnmt ls projected to be U.S. S 2.5 

million dollars at cur:~er.t prices. When this amount is 

!nve~ted now it's N~t present value (NP V) ls estimated at 

18 



U.S $ 8.9 million dollars using 25\ discounting value. The 

following financial capsul~ will shed some light on the 

investment: 

A. 

B. 

c. 

D. 

E. 

F. 

G. 

H. 

! . 

Total Investment 

Net present value 

Internal rate of retQrn 

Payback period estimated 

Debt/Equity R3tio 

Return on Equity 
(at full capacity) 

Total sales U.S S 

Exports (part of sales above 

Break Even Point 

U.S. $ 2.5 million 

8 . 8 9 6 mi 11 ion 

67\ 

4 years 

60 : 40 

218\ 

4.159 million 

I. 761 million 

77\ (2nd year) 
38% (year 6) 

9.1 The above capsule and attendant tables at the end of 

this booklet show that the debt equity ratio projected is 

high and actual sources of finance will have tc be 

identified. The debt servicing rates are quite high ln Kenya 

making project financing tc be quite eY-pensive hence this 

impact must be thoroughly analysed. 

A sensitivity analysis showing the probable changes in sales 

price, variable cost tJgether with fixed production cost, any 

other investment cost changes that may affect the viability 

of the project will be analysed systematically to arrive at 

alternative course of action for the project. 

The project sponsor will also be advised to take ev~ry 

opportunity in reducing taxes or taxable amounts. This will 

be effected through use of depreciation expense which the 

gov~rnment allows on plan~ and equipment on industrial 



projects. The more ~he shifts of work at the plant the 

higher the rate allowable. Also the Kenya government allows 

~ur loss-carry forwards to be set-off again~~ taxable 

profits. The government also makes an allowance to be taken 

duty payable for projects set up in rural areas of which this 

Webuye factory will qualify. 
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The major project parameters for this study are centred on 

the type of products and how they fit into the market system 

in Kenya milk and milk products, the optimum plant 

capacity, in this case 30,000 litres of fresh milk per shift 

can be processed at 

location of Webuye. 

the factory and the selected plant 

The Webuye location is thought to be 

ideal for the milk and milk products manufacture. The raw 

material orientation of the factory also makes it possible 

to receive all the required plant's inputs. The management 

of the factory can implement the factory's plans on schedule 

if proper advice is consistently followed. 

The project's main objective was to fill the gap created by 

an expanding demand for processed milk products which can not 

be met by K.C.C. either because of pricing or general 

marketing inefficiency. 
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CHAPTER 3 

3 . o MARKETING ANLA VISIS AND MARKETING 

STRATEGY: 

3 .1.1 

INTRODUCTION 

Kenya has been self-sufficient in milk and milk 

products since independence in 1963. Only limited 

stock of tinned milk or butter have been imported 

for various reasons other than one of national 

demand . Processed milk takes only 15% of the 

dally production of milk in the country hence the 

bulk of milk eitner is consumed at farm level or 

is hawked by small scale farmers for daily income 

or goes to waste. Since 80% of Kenya's population 

is rural based, it will take sometime to get this 

population to move to the level of buying 

processed milk although on occasion they buy the 

other milk products - when important visitors have 

shown up in their homestead. This changing demand 

and habits may mean that the industry should 

develop strategies to take care of the medium term 

demand supply equl librium thereby maximising on 

the expected upsurge jn demand for processed milk 

and milk products in order to maintain the self­

suf ficiency in the economy. In this study, 

~pecific aspects are covered thus:-

43 



i) Consumption and production trends cf the past 

10 years has been analysed. See table 3.1. 

ii) Demand and sup~ly forecasts for th~ next 10 

years will be made 

iii} Recommended policy framework and future 

strategies to achieve the desired pals of 

sustained growth of m~lk and milk products 

productio~ and sales in this industry. 
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. 3.1.2 

3.1. 3 

3 .1. 4 

3 .1. 5 

3. 1. 6 

3.1.7. 

Sources of milk and milk projucts data 

The dat'i ased in this study 

from the following sources:-

originated mainly 

i) Field viEits to Bungoma, Kdkamega, Uasin 

Gishu, Nzoia and Nandi districts and Ndirobi. 

ii) Ke1~ya Dairy Doard Hqs in Nairobi. 

iii) Ministry of Agriculture, Livestock and 

Marketing 

iv) Government of Kenya publications (sessional 

paper no. 1 of 

Plan ( 1994-96), 

and others). 

1986, National Development 

District Development plans 

Discussions with responsible government officials 

and indu~try p~oplc. 

The data co 1 ~ected was then analysed and processed 

for relevance to incorporate into the report. 

Other estimates and forecasts various 

government departments have b~en referr~d to and 

compared with those independently gathered and 

appropriately utilized. 

The factual data hereby drawn from various sources 

and gladly acknowledged has made it poGsibl~ to 

express independent opinions and conclusions in 

this report. 
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3.2.0. 

3.2.1 

3.2.2 

3.2.3. 

MILK INDUSTRY IN KENYA 

In 1993 the K.C.C. Ltd. and 5 other milk 

processing factories produced only 400 million 

litres of processed milk for a potential market 

consuming 2.5 billion litres of milk, mostly 

unprocessed. Most cooperative societies that 

receive the bulk of milk only cool the milk and 

sell it to consumers. In 1990, cooperatives 

handled a total of 600 million litres of milk in 

Kenya. 

There is a very small percentage of tinned milk 

entering the country mostly for prestigious 

reasons, otherwise, Kenya is self sufficient in 

milk supplies. K.C.C. also produces the bulk of 

butter consumed in Kenya. The imported butter 

that can be found in supermarkets is exorbitantly 

priced and attracts only a limited clientcle in 

the expatriate community. 

Skimmed milk another targeted product by R.F.I. is 

limited in supplies in the country. Most of it is 

in powder form and usually it is used by 

industrial companies as intermediary material. 

Mala generally known as fermented milk, has a wide 

appeal to the working class section of society. 

K.C.C. has the major processing plant in the 

country for commcrc ial purposus. The other ont.::.:: 
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3.2.4. 

known are in the teac~ing institutions and most of 

the time Kenyans use the traditionally prepared 

mala at farm level. K.C.C. produced 20 milli0n 

litres of mala in 1989 and distributed it 

nationwide. 

From the above, for the purposes of this report, 

an analysis will be made on direct consumption 

market where fresh milk produced by R.F.I. will 

sell most of its products. The industrial segmP.nt 

of the market is negligible for this investor. 

The direct market will include milk used in 

households, hotels, schools, and universities, 

institutions such as the army, hospitals, etc. 

The industrial market would include those who 

manufacture yoghurt, ice-cream, shakes, 

confectionary and bakery, among others - Which use 

milk as intermediate supply to make their finished 

products. 

For the purpose of this study, only fresh milk 

demand and consumption will be analysed as th~ 

envisaged production will be principally fresh 

milk based. The other supporting products of 

butter, mala, skimmed milk will not affect the net 

effect of this production and consumption 

forecast. Also, consumption figure£ based on 

industrial use are mixed up in government reports 

such that one would have to make generalized 

assumptions to reach any worthwhile conclusions. 
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3. 2. !.> Total f rczh milk consumption in Kenya appears to 

be steady over the ten years prior to 1994 exc~pt 

for the dry years of 1992 and 1993 where 

producticn went down as was the case in 1983 and 

84, hence the years 2002 and 2003 are likely to 

have this cyclical down-turn. 

Table 3.1. shows the total consumption of 

processed milk in Kenya over the past 10 years. 

Table No.3.2 shows •direct consumption of milk in 

Kenya• with per capita amounts. 

TABLE 3.1. 

TOTAL PROCESSED FRESH MILK CONSUMPTION IN KENYA (10 YRS) 
(Figures in Millions of litres) 

1983 274.0 

1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
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190.0 
232.0 
316.00 
347.0 
359.0 
351.0 
392.0 
337.0 
247.0 
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I 
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3.2 1992 TOTAL MILK PRODUCED IN KENYA 

1. 
2. 
3. 
4. 
5. 

TABLE 3.2 

Grade Cattle 
Zebra cattle 
Cdmels 
Dairy goats 
Indigenous goats 

DIRECT CONSUMPTION OF MTLK IN KENYA -
YEAR Total D.irect % Increase : Population 

consumption decrease in (000) 
in mill. !ts. consumptio1 

1983 • 274.0 : 0 17.900 
1984 190.0 (31) i 18.581 ' 
1985 232.0 22 19.281 
1986 316.0 36 19.904 
1987 347.0 9.8 20.600 
1988 359.0 3.4 21. 321 
1989 351.0 (2.2) 21.444 
1990 392.0 1. 2 23.242 
1991 337.0 (14) 24.055 
1992 247.0 (27) 24.897 

1,499.5 million Kg. 
459 million Kg. 
308 million Kg. 

97.5 million Kg 
97.5 million Kg. 

2,365.3 million Kg 

: Per cap1 ta: % Increase 
consumptior decrease 

!ts/annum in per 
capita 

consumption 

15.31 0 
10.23 33.1 
12.03 17.6 
15.88 32.0 
16.84 6 
16.84 0 
15.96 (5.5) 
16.87 ' 5.7 

14.01 I (16.95) 

9. 92 ____ . L. (29.19) 
-----

* ·Population estimates calculated at 3.5% annual incrBase from 
1983 (1989 is actual) 
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TABLE 3.3. 

MILK PRODUCTION 
lvEA;--·-·. ---- -----. 

PRODUCTION IN 

I • 
I 1983 
I 1984 
I 1985 

1986 
1987 
1988 
1989 
1990 
1991 
1992 

3.3.0 

3.3.1 

DEMAllD AllALYSIS 

MILLION LTS. 

274.0 
190 
231 
316 
347 
359 

353 
392 

359 
220 

The Direct Consumption Market. 

0 
(31.0) I 

21.5 
36.7 
9.8 
3.4 

1. 6) 
11.1 

( 8.4) I (38.7) 
.... ·- -- ---- ---

The consumption figures used in demand forecasting 

in normal economics terms would reft:r to the 

•apparent demand' and may not necessarily be equal 

to the consumers 'purchasing intentions' • When 

these intentions are then backed by purchasing 

power, then sales are completed. To the 

researcher, the initial concern is to examine the 

market potential at the national level then by 

segment and establish the relevant demand and 

consumption patterns in the economy. For purposes 

of this report, apparent consumption even at 

wholesaler point - by major consumers such as 

institutions - will be considered synonymous with 

actual consumption. 
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3.3.2. 

3.3.3. 

3.3.4 

A look at the total raw milk production in Kenya 

will reveal that only about 15\ of this is evsr 

processed into various products by the giant 

K.C.C. and to a lesser extent by the ne'"' factories 

- Delamere, Brookside, Meru co-op. and Kitinda, 

and Kilif i Dairies. 

As there is rural-urban migration due to jobs 

search and actually getting employed the general 

public enhances its purchasing power in the cash 

economy, more processed fresh milk will be 

demanded by this group of workers. The::oe people 

will also become increasingly aware of the need to 

consume clean factory processed milk and milk 

products. Hence the challenge to the 

industrialist is not the lack of raw materials or 

lack of the mark~t but the timing of entry into 

the market for the optimum profitability. For the 

purposes of this report, economic growth will 

therefore generate an improvement in the standard 

of living of the Kenyan population hence a 

corresponding budgetary allocation for such 

luxurious as butter, ice-cream, yoghurt and 

increased intake of processed fresh milk. 

Factors influencing milk consumption 

The likely factors that will influence milk 

consumption forecasting include 

a) Population Growth 
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3.3.5 

b) Income levels in the economy 

~) Distribution pattern of this income 

d) The general price level 

e) The price paid for milk at retail level 

f) That tastes and habits of the people 

targeted. 

The pgpulation growth 

All other factors remaining equal, population 

growth rate was at one time one of the highest in 

the world at 3.9\ per annum. By 1993, the 

estimate had declined to 3.1\ thanks to 

government's efforts in encouraging a combination 

of population control techniques and Kenya having 

an increasingly literate population. By 1990 

Kenya's population had doubled to 23 million from 

that of 1969 at 11 million (that is double in 20 

years). Urban population has been growing at 7.7 

per annum at the very minimum, which means every 

ten years Urban population doubles nationwide. 

This urbanisation means a concentration of a 

population in a relatively small geographical area 

which makes rural-urban interaction easier. More 

urban centres therefore create demand for more 

supplies and services hence processed milk wil 1 

benefit from such a situation in the economy. 
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3.3.6. Incoae levels 

This factor has a positive and direct influence on 

processed milk and milk products. Consumption of 

milk based products will justify the expectation 

of high elasticity of demand for milk and milk 

products for the medium range of plans. 

The per capita GDP at 1984 prices was Ksh.220 

while the real per capita GDP went up at the rate 

of 1% from 1984-88 and projected 2.1\ for 1988-

2000., 

3.3.7 Pattern of Income Distribution 

Kenya has a large proportion of low income group as 

opposed to countries such as U.S.A. where middle income 

group is the largest in the economy. 

People in the lower income group, generally have a 

higher marginal propensity to consume. Milk being a 

universal product and being widely available in the 

country, most people would consume this commodity. 

This would mean that, with better and more progressive 

income distribution in the economy one can expect a 

geometric increase in processed milk and milk products 

consumption. 

1Economic management for Renewed growth ( 1986 Sessional 
paper No. 1). 
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3.3.8 

Th~ governments scssional paper tto.1 of 1986 ~ays ju~t 

as much "Economic grow-t:h .••.••••••..• will provide 

widespread benefits for Kenyans of all income lev~l~, 

improving the distribution of income. Inde~d, there is 

little conflict between growth and income distribution 

in Kenya, because growth can only be sustained by the 

rizing productivity and incomes of farmers, herdsmen 

and workers ...... " 

General Price Level and Milk Prices 

The influence of price on milk consumption would 

be a combination of the effect of changes in the 

general price level (which affect specific 

purchasing power) and if an increase in milk 

prices is far in excess of the increase in general 

price level, this can precipitate an adverse 

effect on the overall milk consumption in the 

market. 

TABLE 3.4 shows a comparison between changes in 

general price levels and changes in milk price for 

the previous 10 years to 1992. The price of milk 

has steadily gone up from 1983, but when the price 

remained stable (as in 1986, 1987) an increase in 

direct milk consumption is noted as per 1986 

increase of 36\. Between 1986 and 1990, there was 

both price stability and sustained growth rate in 

direct milk consumption. Tables 3.4 and 3.1 show 

this trend. 
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The price of milk must have had an influence c.n 

the consumption. The coefficient correlation 

between retail milk price (adjusted to ge:n~ral 

price level terms) and per capita direct milk 

consumption, using 1983-1992 data was found to be 

9.7453. 
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3.3.9 

3.3.10 

H~bits and Tastes of People 

Different people in the populace have different 

habits and tastes which develop over a long period 

of time through tradition, customs and a way of 

life among others, that influence the purchase 

and consumption of various commodities. In Kenya, 

most people have developed a taste for tea with 

milk while most Americans would prefer iced te\ 

(without milk). This habit (tradition) of 

consuming tea brewed in milk, will make the 

marketing manager develop sales strategy that is 

compatible with this habit. 

Methodology for Demand Forecasts 

The forecasts are based on linear-regression 

model, using three variables. The decision 

variable is the average per capita expenditure on 

the milk for direct consumption, defined as the 

product of the per capita direct consumption of 

milk and the average milk price for the 

year(expressed in constant 1984 price level 

terms). At the individual level, consumption of 

any commodity is determined by the amount of money 

allocated by the individual to purchase that item. 

The aggregate of all those individual decisions 

determine the national consumption levels of the 

commodity. 
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3.3.ii 

3.3.12 

3.3.13 

At the personal level, income, general price 

level, the price of the item, the individuals 

consumption habits would determine the amount to 

be spent on that item. The national milk 

consumption on the other hand - the average per 

capita expenditure on milk would depend on income 

levels, the pattern of income distribution, 

population, general price levels, the price of 

milk and other factors such as habits and tastes 

of the people. 

The independent variables used in this model 

include:-

(i) Per capita real income (at constant & 1984 

prices) 

(ii) Retail milk prices (in 1984 constant general 

prices levels) 

iii) Time - representing the effect of structural 

charges and unqua,1tifiable factors named 

above. 

The observed correlation co-efficient between the 

variable and the first two independent variables 

bused on the past data was: 

(a) Between per capita real income and average 

capita expenditure on milk. 

b) Between retail milk price and average per 

capita expenditure on milk. 
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3.4.l 

J.4.2. 

3.4.3 

Forecast of Independent Variables 

The growth rate of 

capita has been 

projections. 

Population 

2.7 per capita in real per 

assumed for 1997 -2004 

The growth rate of population has been projected 

at 3.1% per annum for the period 1994 - 1996. 

There is noticeable reduction in official forecast 

of 3. 7 in earlier years and the real growth by 

1993 of 3.1% making it possible to expect an 

average of 2.5% population growth rate by the year 

2000 but for the purpose of this analysis the 3.1% 

will be sufficient. 

Milk Price 

The retail price of milk per litre has steadily 

risen since 1988 mainly due to increased producer 

prices and later due to decontrolled prices in 

199Z and hyper inflationary pressures in the 

economy in 1993. In this analysis a retail price 

of Kshs.28,00 per litre offered by K.C.C. in 1994 

is assumed. With the dollar against the Kenyan 

shilling st~bilizing and new entrants are getting 

into the market, this price is realistic. 

However, Royal Food Industries will set the retail 

price ind8pendent of the K.C.C.'s price structure 

- see under pricing and promotion section. 
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3.5.0. 

3.5.J 

3.5.2 

3.6.0 

3. 6. 1 

Demand Forecast 

The forecasts here have been made using the 

described model. 

The forecast values for independent variables (per 

capita GDP and population) are in table 3.4. 

The forecast values for decision variable 

Av•~rage per capita expenditure on milk and per 

capita direct milk consumption derived from here 

are in table 3.5. 

Using these figures and the projected population 

figures, the demand forecast for direct 

consumption market has been arrived at. These 

forecasts ~re in table 3.6 

The per capita mi 1 k consumption is expected to 

reduce from 17.7 Lts. in 1994 to 17.031.ts. and 

decrease to 13 Lts. in 2003 because of population 

increase. 

Sensitivity Analysis (see conclusions) 

Milk Production in K~nya 

There are 11 Kenya Co-operative CreAmerie~ Ltd. 

and 5 independent miJk and milk products f~~torie~ 



3.6.2 

in Kenya (1994). The K.C.C. factories are spread 

all over the country since it was a monopoly until 

1992. There was limited licensing before 1992 to 

two co-operatives - Meru Co-operative Society and 

Kitinda Dairy Co-operative society producing 

mostly U.H.T. milk. Brookside and Delamere Estate 

factories are latter additions to the milk 

processing industry. Kenya Co-operative 

Creameries Ltd. produces over 95% of processed 

milk in Kenya according to the 1994-96 development 

plan, where the government is encouraging smaller 

rural based dairy products factories. With this 

R.C.C. 's domination in the market, it can be 

inferred that the present national production is 

actually R.C.C.'s. 

Milk production has been going up steadily since 

1983 principally because K.C.C. has a strategic 

reserve in terms of dry skim milk powder which is 

converted to fresh milk state for public 

consumption. Also, K.C.C. pays farmers extra cash 

(premium) during dry spells to encourage delivery. 

This explains why butter production was low in 

1984, and sales revenue for fresh miJk went down 

in the same year. 
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3.6.3 

3.7.0 

3.7.1 

Demand - Supply Balance 

----------------------------------------------------
Year I Production I Consumption I Surplus I I I 

I million Lts. Milk Butter I 
I I 
I 
I 
I Lts. Tons. 
I --------------------------------------------------

1983 274 I 215 I 3721 I 0 I I I 

1984 190 I 230 I 2301 I 0 I I I 

1985 231 I 249 I 3424 I 0 I I I 

1986 316 292 I 4215 I 0 I I 

1987 347 301 I 4550 I 0 I I 

1988 359 345 I 4187 I 0 I I 

1989 351 372 I 4195 I 0 I I 

1990 392 339 I 4550 I 0 I . 
1991 337 321 I 3479 I 0 I I 

1992 247 207 I 3143 I 0 I I 

MARKETING STRATEGIES: 

Strategic Plans 

The principal marketing strategy for RoyP.1 Food 

Industries would be to concentrate its sales 

efforts on pasteurized, homogenized and deodorized 

fresh milk which will be produced at close to 85\ 

of milk intake. K.C.C. 's production is virtually 

a sell-out, yearly. R.F.I.'s factory at Webuye 

producing over 60,000 litres of milk djily, will 

make it the second largest privately owned milk 

processing factory in the country. Kitinda and 

Meru Co-operative produce mainly U.11.T. products 

which have a different market to fresh milk 

market. Oelamere Estates produce wholP. milk 

products but at 6,000 litres a day, K.C.C. is 

still dominant. 



3.7.2. 

3.7.3 

3 ..... 4 

The support products of butter, mala and scheme 

milk will be processed and offered to consumers 

alongside fresh milk products. R. F. Industries 

will target major urban centres for its milk 

products. These mar.kets will be Nairobi, Nakuru, 

Eldoret, Kakamega, Bungoma and other market 

centres in Bungoma and Kakamega districts. 

Pricing will be a major component of R.F.I.'s 

strategy in capturing and retaining a substantial 

market of fresh milk sales. The same strategy 

will be used on support products of butter, mala 

and skim milk. Fresh milk from Royal Food 

Industries will be sold always at a lower price 

than K.C.C.'s after saving on operational costs. 

The most expensive items in R.F.I. production and 

selling programmes are raw materials costs. There 

will be little control over this except higher 

price for delivery at factory. That could save 

the factory on transportation cost. 

Butter will have to be produced at the most 

economical level so that it can compete with the 

pricing of margarine. The study is recommending 

an additional butter making machin~ry from India 

which wou Id be easy to operate and have lower 

costs hence a strategy of reduced price. The 

butter will still taste as well as any available 

on the market:. 
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3.7.5 

3.7.6 

The pricing strategy is meant to tap the lower end 

of butter consur11ing public with limited income 

that would prefer butter to margarine. The price 

structure usually makes butter unaffordable to 

most workers. 

Mala processing will follow the same pattern hence 

controlled production costs and better end prices. 

A strategy of direct sales by use of the 

manufacturers outlets may ~e tried. 60,000 litres 

of milk daily is not much and car. be sold through 

this system without any problem. That would 

entail an establishment of a trading company that 

would co-ordinate all the marketing activities of 

Royal Food Industries. This strategy may increase 

the labour force for the retail function and the 

transportation scheduling. But still, sales 

through certain supermarkets may be twinned with 

this selling strategy. It is also hoped that all 

t~e skim milk produced will find a ready market at 

tourist hotels. The qua~tity is limited hence no 

elaborate selling scheme is necessary. For this, 

skim milk can be delivered in bulk hence lowering 

the selling and production costs. 

To penetrate and stay in the market a~ a serious 

challenger, the abov~ strategies will need to be 

adopted and adhered to by Royal Food Industries 

and in addition the following would help achieve 

the qoals:-



Product cost control machinery and 

equipment acquired will be the latest in the 

industry hence economical costs are 

anticipated. 

The senior staff hired will be competent and 

wil 1 be trained on the essentials of cost 

control. 

Labour costs will be strictly controlled, to 

make sure only the necessary costs are met. 

Will buy raw-milk at the most competitive 

price from the farmers and prompt payment 

made in order to sustain a continuous flow of 

milk from farmers. 

Intermediary supplies should be bought 

directly from the manufacturers in order to 

reduce extrA cost. The factory wi 11 also 

take advantage of tax remission on such 

supplies. 
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Invest in the latest manaqement information 

system to check on production, marketing and 

financial cost so that pilferage and waste is 

kept to absolute minimum and the profits be 

passed on to the farmer by way of higher raw 

milk prices thar. those which competitors 

offer. 

Milk should be processed as early as possible 

possibly within two hours of milking in order 

to optimize on longer shelf-life of the 

processed milk. This is why the factory 

should be located nearest to the best milk 

producing area such as Wehuye. 
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FACTORY PRODUCTION TO ACHIEVE TARGET S.\LES: 

Product Quantity Price with 8% inflator p.a. 

I. Paste11ri7.ed milk 
(It) 13, JJR,000 usi 4R9 per IOOO It 

2. P.utter (MT) 142 US$ 1174 (MT) 

l. Mala (T.T) 2,667,000 US$ 533 per IOOO Its 

4. Skim milk (J.T) 8R8,000 llS$ 34R per IOOO Its 

Annual production scheduling will he 50% in 1st year, R)% - 2nd yr. 
90% - ]rtl yr. and 100% from '•th yr. 



PROJECTED SALES BY PRODUCT AND TOTAL TABLE 31..3._ 

Unit "alues Years 

2 4 6 8 to 

All values in thousands of !IS$, except unit prices which are in l'S$ 

Product No. PASTF.URIZED 
MILK 

Capacity 
Utili7.ation (%) 50 85 100 100 100 100 
Unit production 6, 6fi9 11,337 12 '338 13' 338 13, 338 13' 338 
Unit price - Ioc~l 489.00 528.12 616.00 718.50 838.06 977.Sl 
Sales value - local 3.261 5,987 8,216 9.583 l I • 1 78 13,028 

Product No. 2 RUTTER 
Capacity 
lltllf7.ation (%) so 85 100 100 100 100 
~nit product ion 71 121 142 Jl•2 142 142 
Unit price - local 1174.00 3427. 92 3998.33 466J.fi5 5'· 39. fi~ 6344.84 
Sales value - local • 225 414 568 662 772 901 
Product No.2 sales: • 225 41 '· 568 662 772 901 

Procf11ct No. l FF.RMF.NTF.D 
MTl.K 

C:apacity 
lltili?.ation (i.) 50 85 IOO 100 100 100 
tlnit produrtic>n I 3Jl1 2,267 2,667 2. 667 2,667 2,667 
Unit price - local 533.00 575.M 671.43 783. 15 913.47 1065.47 
Sales v;:ilue - I oc ;:i 1 • 71 l lm305 I, 791 2,089 2.436 2,842 
Product No. sales . 71 l I, 305 I, 791 2. OfJq 2, 1116 2,842 

l'rod11ct No. '· SKJMMF.D 
MTl.K 

C:apad ty 
llti I ;;:;ition (!) 50 85 100 100 100 100 
lln it product f on 4 31, 7)8 868 868 868 RfiH 
Unit price - local 348.00 375.84 438.18 511.11 596 .11 I 695.65 
Sales value - local • I 51 277 381 4114 518 fi0/1 
l'rod11f'.t No. ,, s<I les • I 51 277 JR I 41,11 51R f,0/1 

TOTAi. SAi.ES '~. 1l1R 7.983 10.955 17. 778 I 11. 9011 I 7. "l84 

----- -------- ------------ ---- ------- --------- ----

The .Se. sales will be met by selling the principle product 

pastAurized fresh mi Jk at Kshs. 7././- per I it re tn 

dist.rihutors. The butter product will he solrl at l<shs. 178/-= 

per kilogram in the second year - or 90/~ per half kilogram -

ex-fa~tory. The other product, mala will be sold for Kshs. 

23/- per litre - ex-factory. The skim milk prnrluct will be 

snlrl at Kshs. 19/ per litrA - ex-factory pri~e. 
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3.7.8 COST OF SALES OF THE FOUR PRODUCTS 

The corresponding cost of producing these four products are 

as under: 

ITEM Yr. 1 2 
(US$Millions) 

1. 

2. 

3. 
4. 

Fresh milk, 
culture, salt 4.00 
Waxed paper, 
film 0.03 
chemicals 
Utilities .03 
Direct labour .06 

5. Repairs/ 
servicing .20 

6. Spar~ parts .20 
7. Factory 

overheads .09 
8. Administrative 

labour costs 0.35 
9. Non-labour 

admin. cost 0.05 
10. Marketing 

labour 0.73 
II. Marketing 

non-labour 0.05 

Total cost 
in million US$5.84 

4.60 

0.04 

0.04 
0.07 

0.23 
0.23 

0 .11 

0.45 

0.06 

0.84 

0.06 

6.73 

4 

5.98 

0.05 

0.05 
0.09 

0.30 
0.30 

0.14 

0.58 

0.08 

1.09 

0.08 

8.74 

6 

6.67 

0.07 

0.07 
0. 11 

0.33 
0.33 

0.16 

0.66 

0.10 

1. 22 

0. 10 

9.82 
======================~=======~===== 

ThP. above cost of producing the four produtts at the Webuye 

factory indic3tes that, when measured against the sales in 

the respective years, the 1st year of production will realize 

a net loss. This situation is so because of the high cost 

of finance and material acquisition in the first phase of the 

plant's production. Profitability is enhanced in the 

suhsequent years. 
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3.7.9 SALES PROJECTIONS AND DANGER POINTS 

The sales programme could be tipped over jf certain factors 

in the economy crop up. They include: 

Uncontrolled imports into the market of similar milk 

products produced locally and there is price 

instability due to Kenyan's curiosity with imported 

items. 

If there is unanticipated cyclical drought stretching 

for a year or longer which may require importation of 

milk powder for reconstituting into fresh milk. This 

may require an additional investment for this plant. 

If there are astronomical increases in oil prices 

requiring adjustments in transportation costs. This 

could be precipitated by external factors beyond 

Kenya's control. 

Jn a liberalized economy, a major investor could move 

into this market and become a major competitor to 

K.C.C. and hence trigger a price war with spillover. 

effects on smaller plants like this one of Roy~] Food 

Industries. 

If there is over investment in Kenya due to the 

liberalized market as our consultants have witnessed a 

f Jood of machinery salesmen from the European Union and 

P.ven Russia with different technologies, which would 

change the present shape of industry projections. 

Change i.n family budgets particulary in times of rising 

prices, would affect the market strateqies of these 

prnrfucts. If the government levies some ta>< on farm 

prorfucts including dairy products, thP whole 

projections would change dramatically. 



CHAPTER 4 

4. 1. o MW _MATERJALS_ANO SUPPUf_S 
PART ONE 

(.1.1 ~URVEY ON AGRICULTURE AND LIVESTOCK 

This milk factory will be established in this area of 

Webuye not necessarily to give competition to K.C.C. 

but to provide an outlet for the farmers whose m:Ik is 

dumped in the evenings when the same could be 

processed and cash paid to the farmer. The area around 

Webu}'e is endowed with good climate and good soils as 

noted in the charts - rainfall anrl temperaturP.s and 

the ecoloqical map attached. The dniry farming 

practice is already thriving in this area inc!uding the 

adjacent reference districts of Kakarnega, Trans 

Nzoia, Nandi and Uasin Gishu. 

n) The weather patterns in Bungoma showed thnt Jong rains 

starL in February tc June every year and short rains 

an~ heaviest in SeptP.mber and Octoh~r of every year 

( 19RA-199/.) with i'I mertn monthly r;iinfnl 1 nf l lS.Qmm 

(1988), 107.Jmm (1989), 13/.mm 1990) 87.~ (199/.) 

Bunqoma i ~ one of the wettest districts 1n the 

country. 

h) The temperature <'ire also pleasant with the minimu111 

heinq 13.4 degrees centigrade (Auqust 19QO) ;inrl ;ihnut 
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the same for every year 1988-1992, the monthly maximum 

recorded in the period being 31.9 degrees centigrade 

(Jan.1992) The weather patterns of Kakamega district 

where a substantial amount of milk will be sourced are 

similar to Bungoma' s. The monthly mean of rainfall 

figures show even distribution from March to November 

of every year ( 1988-9n with well over lOOmm each. 

January and December re a bit drier but still wetter 

than most areas of enya. The annual rainfall is 

consistently over 19C .mm wl".ich makes Kakamega one of 

the wettest districts in th~ country. 

The monthly temperatures show that the minimum recorded 

figure between 1988 and 1992 is 18.7 degrees 

centigrade in June 1989 with the highest during the 

period being 27.1 degrees centigrade in November, 1992. 

The effects caused by this type of climate is the high 

incidence of both animal and human diseases. Heavy 

showers also cause soil erosion and with it soil 

nutrient~ are lost. The breeding of certain animal anj 

plant pest is of interest for this project. 

Transportation of milk 

hampered by heavy 

infrastructure in the two 

from farming areas is 

d0wnpour since the 

districts is poor. 

also 

road 

In Kakamerya the climate is good for such crops as 

t.manas, napier grass (both can be used for zero 

grazing) beans, sugarcane, and keeping nf mostly Zebu 

cattle for milk and meat for family use and income. 



4 - 1. 3 

Bunqoma district has a variety of soils hut of interest 

to rP.searchers wen~ soi ls close to thP. factory at 

Wehuye, so as to ascertain pasture condition and to 

encourage concurrent crop farming by the dairy farmers 

for family food. 

a) Soils on the foot sl_Qp~s 

The soils are well drained, very deep and dark 

reddish brown soils. They exhibit moderately 

calcarean clay and in some cases they are dark yellow 

brown of varying consistency and texture mostly found 

in the northern part of Bungoma just below Mt. E1gon 

forest zone. 

b) S9_il_s__9" _ _J.._9_~~L~_j_c!_~l~ _ _l~v~l-~p_lan_d~ 

They are drained, deep to very deep which vary from re­

dark to red nitosols and farrasol and brown to dark­

brown acrisols. They have developed on basic igneous 

rocks and granites and are found in the north-eastern 

Rungoma, the area around Kimili & N~iti1i. 

c) Soils on lower uplands are those well rlrairerl 

morlerately deep to ~ery deep, redrlish brown to 

yellnw~sh brown or dark brown clay ferralsols and 

acrisols. They occur mostly in the eastern p-"rt 

nf Rungoma around Tongaren, Wehuye and parts nf 

Na i ti r i . 
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d) The northern part of Kakamega district which is the 

area of interest for this project has well drained 

cark brown sandy loams. This is the area with most 

grade cattle in Lugari and Kabras in the district. 

4.2.0 

4.2.1 

The above soils dP.tails were obtained from the 

National Soils L?~oratories at Kabete. The good soils 

above coupled with undulating terrain in most parts 

of Bungoma and Kakamega makes the area be considered 

as par~ of high potential farming districts in Kenya. 

The typical dairy farmer in the two districts 

would be keeping at least one grade cattle of any 

of the following species Ayrshire, Friesian, 

Guernsey, Jersey or a cross betwP.en the ahove and 

the local Zebu cattle. 

The small scale farmer in this region and anywhere 

in the country , still produces 80% of the total 

milk produced in the region and the country. 

The majority of the farmer get so little that all 

of it is used at 

market. 

farm level before reaching ttie 

in 1990 when the highest organized 

nationctl mil:~ production in ten years was 

n~r:orded at 2.4 billion litres, only 15% nf it 

WAS processed hy K.C.C. Ltd. anci 3bnut /.5% was 

processed by the smaller factories at Meru r,o-op, 

Kitinda Cn-op. Kilifi plantations. 
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4.2.2 

4.2.3 

Dairy improvement schem. · in the two districts has 

made it possible for th: local farmers to improve 

their herds to at least l cross breed level, whose 

total milk production i3 second only to Friesian 

cows. In Kakamega dist~ict, the highest division 

in milk production is Lugari and has a high 

proportion of cross bre«d cattle, probably 35% of 

the c~ttl~ popul~tion. 

This would also explai 1 why milk production in 

this area is higher thaL the southern and western 

parts of the district a:though the overall cattle 

population in latter a ceas 

Lugari. 

is higher than in 

Characteristics of the iairy cattle in the area 

Ayrshire breea is a rela:ively big, humpless brown 

and white cow, the bel~y is normally white. The 

recorded rr.ilk productio·1 per cow in this area is 

3,600 Kg per year with bJtterfat content of 135 Kg 

or 3.75% fat. friesian breed is a relatively big 

humpless black and whi tc· cow producing 4000Kg of 

milk containing 140Kg of butterfat or 3. 5% of 

fat. Guernsey is a b ~eed of relatively small 

built cow that is beig( to brown in colour. It 

produces about 3, 200Kg of milk per year with 

butter fat content of '.25%. Jersey is a breed 

that is brown in colour. its filce is dish shaped 

and had dark protruding eyes and produces 2,900Kg 

of milk per year with bu:terfat at 4.8%. Zebu is 

a small big humped cow with a penriulous dewlap. 
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4.3.0 

4.3.1 

It produces 1, 4 72Kg of milk per year with high 

butter content. If the factory were to go in for 

mon.: l>uttl:r product.i.0.1, then they would contract 

more farmer with cattle having higher butter fat 

content in milk like the Zebu, Jersey and 

Guernsey. 

CONSTRAINTS TO MILK PROtUCTION 

Some of the constra __ nts to adequate milk 

production in the area could be associated with 

low animal husbandry >tandards. Most farmers 

tend to care for theit dairy animals in the 

African Traditional sty:e where the cattle (even 

grade cattle) are graze! along roads, or river 

valleys and the mixing of neighbourhood herds 

hence the prevalence of diseases caused by ticks 

and other pest. Thi~- eventually causes calf 

mortality of up tc 50% thereby r~ducing 

replacement stock. 

There is also lack of brEeding programs especially 

on small scale farms. Artificial Insemination 

(A.I.) has not been very successful because of its 

rising cost since the ~'.'.>vernment privatized the 

practice. The farmers, ir. the meantime, rely on 

poor bulls serving the cairy cows hence there is 

poor stock replaceme:nt >Y the small scale dairy 

farmer. 
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4.3.2 

4.3.3 

4.3.4 

4.3.5 

There is also the poor ? utrition contributing to 

animal husbandry. 'rhe ~ow tends to have:-

i) inadequate dry mLtter 

ii) inadequate quali:y feeds 

iii) inadequate m.:..ner il nutrition 

iv) Restricted g::.azi 1g period. 

Reduced milk production in the area could also be 

associated with poor l!ilking techniques. The 

farmer may lose up tc 20\ of the milk here. 

Milking techniques 3ave on occasion led to cases 

of mastitis in the milk:ng cows, hence the farmer 

loses income until the cow are treated and are 

milkable. 

Many farmers in the are.i have put ~nto dairy 

farming inadequate inve:;tment due to lack of 

finance. This make th•! farmel';'" not be able to 

supply the animals with basic requirements like 

adeqt.rJte drinking wate. ·. E3ch animal £equires 

about 300i ts of water P• ~r day. 

The other constrain~ is poor and of ten scarce 

veterinary services to 1he fdrmer. The farmer is 

increu~inyly being askel to shoulder the cost of 

this service as the gc1vernment concentrates in 

developing j nf rastructure and privatising 

veterinary services. 
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4.3.6 

4.3.7 

·~. 4. 0 

4.4.1 

The other constraint i:; the incorrect stocking 

rates in the area. The farmer spends most of his 

time searching for the narket for his milk rather 

than producing it for c ready market; This lack 

of an organized me:.rke· ing policy has left the 

average dair:1 farmer to rely on K.C.C. or worse to 

the milk h.:lwker who pafs him any price for the 

produce. 

Poor pas~ures and fodde~s are also ~onstraints to 

adequate milk production in that there is: 

Lack of dry matter ?roduction 

Lack of quality paEtures• 

Nitrogen deficienc) or pastures 

Phosphate deficiency and 

L..ick of good qualit'.' grass seed for the small 

scale farmer to pl<.nt for l..;etter yield of 

milk. 

PESTS DISEASES ARD CON~ROL MEASURES 

Ticks and Tick Control 

The ticks of importa~c1 in dairy farming ~re:-

i) Boophilus decolari.tus (blue tick) 

ii) Rhipecophalus app(ndiculatus (brown ear tick 

Boophilus decolaratus ~.s a one host tick. The 

adult t1ck ..ittache~ it ;elf on the sides of the 

body, shoulders, neck & develops the larvae & 

~iympils at ta ch themsel v ~s onto the tips and sid~s 

of thE: ears. 
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4.4.2 

Boophilus decolaratus i~ the transmitter of uovine 

hemiparasites:-

i) Babesia bige~ina causing babesiosis (red 

water} 

ii} Anaplasma central(~ causing milk anaplasmo~is 

iii) Anaplasma margin3le m~in cause of 

anaplasmosis. 

* Anaplasmosis ~as reported as to have 

occurred in Weste1n Kenya by Goldson, Bauer 

& Okech in their ~echnical Report No. 19 

Anaplasmosis (Gall Sickness) 

This is an acute or s~acute febrile disease of 

cattle. 

Clinical signs 

1) In acute cases, t(mperature may rise to 40.S 

degrees centigrad· · . 

2) Incubation period lS-100 days 

3) J\mwmia - pou11din· ! heart 

4) Icterus 

S) Death 

6) Drop in milk yiell 

Death occurs especiall{ in high producing exotic 

stock. Young calves end the lo=al Zebus get the 

milk disease as they iave some r2sistance to the 

disease. 
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4.4.3 

4.4.4 

4.4.5 

:rREATMENT 

Terramycin (in early sta1es) 

Laxatives tv relieve con>tipation 

Intravascular infusions with glucose and dextrose 

blood transfusion of ten produce dramatic recovery 

however harmful side eff~cts may occur. 

Control: 

Tick control should be emphasised by use of dips 

spraying of herd on re~ular basis ar.d avoiding 

neighbour herds mix. 

Rhipecepharus appedicul~tus is thP- transmitter of 

theileria pava (borri'.'le hemoparasites. This 

protozoan parasite cau~e Theileriosis (East Cost 

fever) in cattle R. apprndiculatus is a three host 

tick. 

EAST COAST FEVER 

This is a very Jirulent and highly fatal disease. 

Incubation period 8-31 days (average - 13 days) 

Acco:-ding to sympton., E. :.F may be classified into: 

i) The acute form 

Sharp rise of body temperature 1st day 

39.5 - 40 deJrees centigrade, 2nd day 

40.5 - 41 degrees centigrade 
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This high temperature is sustained at this 

level till recover/ or death. 

Decrease in mLlk yield 

Decrease in a>petite 

Rumination ce1ses 

Staring hair ;oat 

Lacrimation 

Nasal dischar;?e 

Coneal opacit{ 

Difficult br£athing & high respiration 

rate 

coughing 

Firm faeces ~n the beginning and later 

diarrhoea whi -:h is frequently mixed with 

blood ar,d mucus. 

Death occurs in 4-14 days of fever 

Sub acute for:n 

affects animals with some resistance i. e 

calves & to a lesser extent - adult 

zebus. Ther•: is intermittent fever of 

5-10 days an.: t!,en recovery. 

The mild forr 

Mild fever f, >r 3-7 days. There is 

listlessness & swelling of superficial 

lymphatic gl1tnds. 
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4.4.6 

4.4.7 

4.4.8 

The inapparen-: form 

such animal show no clinical signs but 

develop immun~ty. 

Cerebral form (turning sickness of 

cattle) 

'!'he affected animals show circling or turning 

movements, dizzine;s and collapse. 

Consciousness retu~·ns and they stand on their 

feet. In sub-acute cases, there is head 

pressing. In thE chronic cases there is 

muscular incoordin1tion and blindness. This 

form always termin1tes fatally. 

TREATMENT 

Oxytetracycline in ·3arl 1 stages of the disease 

Bupavaquone (butalex) i> the drug of choice 

CONTROL (Tick Control) 

This is the inflammation of the udder. 

di ;ease that causes great losses 

It is a 

in milk 

production. The most frequent causative organism 

is streptococcus agal~ctiae (44\ isolation) 

Mastitis ic attributed to badly constructed milk 

snades, poor 

sterilisation of 

milking practices 

uddec 

and 
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4.4.9 

4.4.10 

4.4.11 

There is also lack of Lnterest/unwillingness to 

make improvements in the standards of milk hygiene 

by farmers. 

The extension officers should emphasize to the 

farmers, the menace cat:sed by the disease, the 

methods of diagnosis and the available treatments. 

The farmers should use strip cups always. The 

sick cows should be isolated and treated. 

lactation prophylaxis ~hould be introduced. 

CLINICAL SIGNS 

Reduced milk yield 

Red, hot painful udcer 

Temperature rise in ~cute cases 

Post 

Milk may be serous end may have white flakes 

TREATMENT 

Antibiotics e.g. Penicillin, Tetracycline, 

sulphonamides 

Antinflamamatory drtgs 

Hot fermentation of the udder & frequent 

milking 

TICK CONTROL 

1. Destruction of tic~ by chemical agents 

(acaricides) 

dippir.g 
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4.4.12 

4.4.13 

spraying 

hand dressing 

2. Destruction of tic:s by burning fields or by 

manual removal of :ick~. 

3. oxpeckers and tick birds unfortunately this 

prefer to eat full{ engorged ticks which by 

this time have alr~ady transmitted the 

disease. 

4. Ticks are starved :o death by withdrawal of 

their hosts. It is however difficult to 

withdraw rodents a~d wild animals. 

5. Exposure to unfavo~rable environment. Ticks 

have specific ccnditions in which they 

thrive. Rotatior~al grazing and controlled 

grass burning are useful. 

HELMIHTHIASIS (worms in the gastro-intestinal 

tract) 

Symptoms 

Pot belly appearance 

Staring hair coat 

diarrhoea 

loss of body condition even when the animal 

eats enough. 

TREATMENT 

Antihelminthics 
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4.4.14 

4.4.15 

4.4.16 

COllTROL 

Strategic deworming of <nimals - before and after 

the rains. 

BLOAT 

Symptoms 

Lack of ruminal mov£ments 

Empty/mucoid with scanty faeces rectum 

Distended rumen 

Difficult breathing 

TREATMENT 

Stop bloat (antifoeming agent) is given in 

mild cases otherwis ~ a veterinarian should be 

called as this is en emergency. 

Farmers should be taught to first of all 

bloat 

Remove the animal f ~om the bloating pastures 

Emergency rumirotomy 

PHOSPHOROUS DEFICIENCY 

SYMPTOMS 

1. Pica - eating objec~s (not food) e.g sticks, 

stones, e .. t. c. 

2. Poor growth & weak bones 

3. Infertility 
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4.4.17 

4.4.18 

4.5.0 

TREA'.rMEHT I COHTROL 

High phosphorus mi1eral licks 

In cases of urgent need for phosphorus a vet 

should be called to give an intravenous dose 

of sodium acid pho:;phate solution. 

PROTEIH ENERGY MALRUTRl'~IOH 

This condition arises when there is general 

reduced dry matter intake by animals. Protein and 

carbohydrates deficiency leads to general weakness 

and poor performance. Milk yield is reduced and 

this greatly affects daLry farming. 

CONTROL 

Animal feed concent~ates to be given. 

Vitamins should be idministered as these 

improve appetite. 

THE DAIRY FARMER 

He would be entering in ·.o a cash economy from the 

day of investment. One·! the farmer decides to go 

dairy farming, he will be earning cash daily when 

the cows are lactati-ig. It is an intensive 

exercise generating a ; ew farm hands for help 

thereby creating jobs f >r the youth. The farmer 

can do crop farming alo1gside dairy Farming hence 

use urea and manure f < 1r the crops instead of 
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4-. 5 .1 

inorganic fertilizers. The farmer will also 

benefit by the family using the extra (unsold) 

milk as food (mala) and beverage. The other 

benefit is the use of offspring in paying of 

dowry, which is an age cld tradition in the area, 

that is fervently carri~d on to date. 

A farmer with well look£d after 4 milking friesian 

cows can expect up to 250,000/= per year as 

income which can leave him with a net income of 

no less than 75,000/= 

salary of 6,000/= 

per year meaning a monthly 

ZERO GRAZIHG 

As the land size for fcrming shrinks due to 

subdivision, more farmers would be encouraged to 

take to zero grazing pr~ctice. With zero grazing 

certain diseases can be controlled easily if 

proper management is ca?-ried out. T·ne shed has to 

be constructed profess: anally with provision of 

good supply of water. The following grasses can 

be good for zero-grazin~ or even range management. 

1. Napier grass 

2. Lucern 

3. Kikuyu grass 

4. Lucaena tree 

s. BC\nana leaves'stems 

6. PC\tato vines/1aize stalks e.t.c. 
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4.s.z. 

4.5.3 

4.5.4 

q..s.s 

The napier grass shoulc be planted at least 3 -4 

months before acquirin<r the animals. The grass 

planted during the long rains of March to July in 

tha area would do w£11 for the small herd. 

Between 3 and 4 acres o: Napier grass and smaller 

portion for lucern should be planted in readiness 

for the animals. Ideally 660 Kg of napier grass 

should be provided d1ily for the 4 Milking 

animals. The farmer should acquire a chaff-

cutter too. 

Commercial feeds are < lso available at trading 

centres and major town; such as Kakamega, Turbo, 

Bungoma, Kimilili, and ·1ebuye. These feeds would 

have wheat, bran basE, or maize germ and a 

provision for mineral . icks and salts should be 

offered to the dairy an~mals. 

A zero grazing strqctur~ for 4 grade cattle will 

need spacing of 16M x 5 5 M with feed-troughs for 

water and feeds. 

should be planned. 

A :omposi te pit for manure 

As a start, the small si·ale farmer may need these 

drugs and aides to assur3 optimum milk production. 

3 bottles of clexon parvoquone 

3 bottles of terram·1cin 

3 bottles of rnul ti v ·. tamin 

2 bottles of str ept• >pen forte 

1 litre of nilzan p.us 
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4.5.6 

4.6.0 

4.6.1 

5 litres of triatax (acaricide) and a spray 

pump 

1 milking salve 

2 milking buckets 

3 (10 litres) alumirium cans. 

Above all, when the fari1er suspects infection of 

the animals, he should alert his veterinary 

surgeon as early as >ossible for professional 

services. He should pla~ for preventive measures 

rather than curative mecsures. 

In the latter stages, tt·e factory may plan on 

assisting selected sm<ll scale farmers with 

extension services of A. ·. with a qualified member 

of staff to run it at ma1ginal profit. This could 

improve the quality o: milk received at the 

factory . 

. fooD CROPS FOR THE DAIRY FARMER (6th year) 

LARD CLASSIFICATION 

The land classes designa~ed as suitable for dairy 

farming will also suit food crop but shallower 

soils, 50-80 cm deep as in some part of Kakamega 

district, will be suitable f~r short season crops 

such as sorghum, beans, sweet potato, cassava 

which can be planted in October-November period. 

Maize is usually plantec! in March-May long rains 
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4.6.2 

4.6.3 

in this area of Bungoma md Kakamega. The factory 

may encourage the dait '/ farmers to plant food 

crops that enhance foc1 security to avoid the 

temptation of farmers m<king a complete switch to 

crop farming from daLry farming because of 

marginal profits anticir·ated from crop farming. 

The basic principles of ~;oil management will apply 

to food crops production. In addition however, 

there are further problems with food crops since 

these are planted speci ~ically to take advantage 

ot the wet seasons, when the dangers of erosion 

are potentially greater since exposure of bare 

seed beds can often cJincide with periods of 

highest rainfall intensity. 

Preservation of surface ;tructure would therefore 

be of greatest importanc3, and breakdown of tilth 

by overploughing must be carefully avoided. 

If certain aspects of fcJd production is 

mechanised, the dangers of compaction, smearing 

and pan formation would apply. Land preparation 

would therefore be larg3ly completed before the 

onset of the ~ains, a; is already th~ local 

practise. 
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4.6.4 

4.6.5 

4.6.6 

H.:w ir1g L-~gard to the dang ~rs of damage to the soils 

of the region by a combination of weather effects 

and more intensive cultivation, farmers should be 

cncouI"d·~t:u to grow tree species wherever 

possible. This wou.td g .rnerate wood for fuel and 

for construction purpo! es as well as create a 

market for fruiting typts. 

Main rains: Rainfall a:~ other climatic data are 

describ~d elsewhere. Tte main rains are reliable 

and tht:.: vegetative grc wth period extends from 

March to June. The d ita of planting is very 

cri ti ca 1 for most crop~ . The farmers would be 

~::-:pcct.·d to c I ear an·1 wec:ds ju~t. prior to 

planting, sow seed at en optimal spacing with a 

dibbler (broadcasting would lead to poorer 

yields), fertilizing, Leep the field clean of 

weeds with a hand hoe harvest, and store or 

market any crop surpll:s for their subsistence 

r.;qu i re:ments. 

This seafon has a much more 

uncertain rainfall patt !rn than the main rains, 

and the yields will b·· more unreliable; the 

s0nG0n lastG from August to Ncvcmber and the work 

can be more spread ~ut tha~ for the main rains. 

Indeed farmers should pl.:nt at intervals to reduce 

the chances of crop failure. The project wo".Jld 

of fer advice to farmer en the following lines: 
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a) Ideally the ma]n reins cultivation sequence 

would Le fol lo•.-1ed. The same land would be 

used as for the m. iin rain plantings. The 

minimum cultivatior to remove weeds, with a 

hand hoe wouJ d l •e an alternative to 

reploughing, the l ind having been ploughed 

for the previous cr~p in February. The soil 

must be disturbed ~o the minimum extent to 

conserve moisture l::..Jt it will have compacted 

during the hand wee1ing and harvest sequence 

of the previous cro~. 

b) Grain crops cdn be sown with a dibbler when 

there is sufficien-: moisture. Some crops, 

such as sweet potat~es, should be planted in 

ridges. The ridge~ should be made when the 

soil is dair.p and tl.e crops planted the same 

day. rhis has alw1ys been the practice in 

the area anyway. 

c) Drought-resistant 1:rops, such as sorghum, 

beans, cowpeas, e.t.c. should be grown. 

d) The farm must be maintained clean of weeds. 

Surf ace trash would help to conserve moisture 

so the crop residue> should not be burnt. 

Whether tractor plo1 ghing/harrowing or manual 

hand digging is u >ed will depend on the 

resources available to the farmer. 



4.6.7 

4.6.8 

4.6.9 

Mechanical operations req1ired are highly seasonal. 

Planting is dependent upon the adve!lt of the 

March-May rains and tho»e in September-November. 

Plantinq must take place as soor. as possible after 

the first heavy rain. Land must be prepared in 

advance of this or immEdiately the rains begin. 

There is, therefore, an c pportunity period of some 

60 days before each rainy season for most 

machanical inputs. This short season of intensive 

activity cull~ tor a peal in equipment requirement 

and a relatively short n1mber of working hours per 

annum (1200 hrs/annum). 

The necessary operations ~equired for establishing 

the food crops are calculated as: 

a) Cultivation with riJper tines using a 77 hp 

wheel tractor with .:ultivation depth of 18cm 

and output of 0.75 1a per hour. 

b) Hand hoeing to bre lk up surface clods and 

remove weeds prior :o planting. 

C} P~ovlsion of seed and fertilizer. The 

project may acquir£ seed at wholesale prices 

and sold to dairy farmers at retail prices. 

The farmers will b( encouraged to use farm 

manure in planting ·:he crops. 

Varietal choice is an im?ortant factor, not only 

to maximise yields but llso to take account of 

local and market prefere1ces. The project would 

seek the advice of Gover1ment and other agencies, 
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4.6.10 

4.6.11 

'1 •• , • () 

and carry out trial:; on farmers land so that the 

varietal recommendatiors could be reviewed at 

intervals. Table 20~ outlines some of the 

possibl~ choices of vazieties. Newer varieties 

are continually being re~eased via the Ministry Of 

Agriculture staff. 

Pests: Termites can be controlled by digging up 

the queens and by tre.,tment with Aldrin dust. 

Army worms can be a men1ce and the project would 

store chemicals and sp-:-aying equipment for use 

during an invasion. Th•?re are a large number of 

insect pests of crops b1t, except for vegetables 

and fruit, insecticide~: are too expensive and 

difficult to apply. Other pests, such as rats and 

wild pigs, would have to be controlled by the 

farmers themselves. 

Diseases: Chemical tr?atments for diseases are 

expensive and difficul: to apply. Resistant 

varieties and care #ith planting dates would be 

the chief defense again~t food crop diseases. 

~R_QPQS_AI.. F:_Q~- F_QQ_D _ ~~QPS_ QEVELOPMEtf!' 

'I'he development of the Webuye Dairy Project as 

integrated with food c- ·ops farming may require 

further research - whicL can establish the level 

of participation, total acreage and the optimum 

returns for the farmer. This shou!d be possible 

after 5 years of the factory's operations. 
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An analysis of the con peting crops in the area 

which should be used .1s parallel crops by the 

dairy farmer, shows that the farmer will be able 

to earn an extra income 3S under on one hectare of 

land in the area: 

cowpuas - one year at 4800/:::;; bag 

Green grams at 400 •/= 

Beans - Rose coco .tt 2400/= 

Total: 

= 

= 

200,000/= 

60,000/= 

48,000/= 

308,000/= 

This income coupled with milk incJme from four grade cattle 

at Kshs. 2 50, 000 /:::;; a year would mak? the average farmer quite 

comfortable financially. The ir ter cropping exercise is 

strongly encouraged as a buffer a1ainst hunger and for the 

farmer's cash requirements. 
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PART TWO 

4.8.0 SOURCESCIF RAW MILK ARD OTHE~ SUPPLIES 

4.8.1 The basic raw mate~ial for Royal Food 

Industries(RFI) Project will be raw cows' milk. 

Most milk will be rec ?ived direct from local 

farmers '.lho can de 1 i ver 1 o the factory. Some milk 

will be sourced from the underutilised milk 

cooling stations at Nlitiri and Tongaren in 

Bungoma Dist~ict and Lum1kanda and Kakamega Dairy 

Co-op Society in Kakameg3 district. 

The factory will purcha·;e 60, 000 litres of milk 

daily from these sources. co-operative Societies 

which deliver milk ~o t~e factory would usually 

charge a ser~ice charge :o its members out of the 

basic factory price pai j to them by Royal Food 

Industry. 

The average butterfat co1tent of the milk will be 

assumed at 3.7\. The inc>ming milk will be tested 

for butterfat content anJ acidity as a measure of 

qua:ity. Milk not me~ting the minimum set 

standards in terms of butterfat content and 

acidity will be reje~ted and the supplier 

cautioned. Any supplier who is cautioned for a 

third time will be disco1tinued. All quality milk 

will be paid for at a 'lat rate of Kshs. 16 per 

litre(US $ 0.36/litre) o~ weekly basis. 
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4.8.2 In 1983/84 K.C.C. en aYerage paid to farmers at 

the rate of Shs. 2/50 per litre after deducting the 

transportation charge cf 140/= per litre K.C.C. 

paid Shs. 2/95 per Li tr! to cooperative that it 

collected milk from in the same period. In 1984, 

K.C.C. paid to the farmE·r the following prices in 

West Kenya 

In 

1. 

2. 

3. 

Nandi Farr1ers 

Trans Nzoia 

Nakuru 

Nakuru others 

every above case, 

Kshs.2/56 per litre 

Kshs.2/02 per litre 

Kshs.1/90 per litre 

Kshs.2/20 per litre 

after deducting 

transportation charge ind or Cess in the area. 

These prices compared unfavourably with prices 

offered by milk hawkers at shs.2/70 per bottle of 

750 ml which translates into 3/60 per litre and 

the farmers do not have to wait to be paid after 

30 days o~ longer but on ~y a smallf"f'action of this 

milk is hawked at such i price. The incentive is 

the immediate payment. In Bungoma and some parts 

of Kakamega district, Ki:inda was paying way below 

the price paid to farme~s by K.C.C. in the area. 

This was one of the reasons dairy farmers horn 

Naitir1 and Tongaren p1eferred to deliver their 

milk to K.C.C. factory in Kitale. But still, 

K.C.C. could not co >e with the afternoon 

deliveries in these a~eas hence most farmers 

hawked this produce. Th.sis the milk that R.F.I. 



4.8.3 

4.8.4 

would go for since it wi_l be collected and stored 

in the expanded coolinc stdtions at Naitiri and 

Tongaren. 

Milk to be produced in the divisionSof Kakamega -

Lugari, Matete, Kabra:: as projected in the 

development plan 1994-96, show the following 

trend:-

DIVISION 199S(Kg) 1996(Kg) 

Luqari 50. 2 million 'i2.8 

Matete 5. 4 million 5.7 

Kabras 20. 4 million 21.4 

---------------------------- =======-====== 
76. 0 million 79. 9 million 

---------------------------- =======:;;;;;:==== 

These divisions which a~e close to the proposed 

factory will produce mor~ milk than the factory's 

annual processing capacity of 18 million kg. 

Bungoma district on ~he other hand has poor milk 

recording system. However, Kitinda milk 

processing factory has cnly been able to process 

2.7 million litres of r.ilk (1990) and then the 

yearly intake has de<'lined substantially to 

300,000 litres per year (1992). The farmers in 

Bungoma earned Kshs.10 rn~llion from milk in 1991, 

compared to Lugari division of Kakamega•s Kshs.317 

million (1991). 
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4.8.S 'I'he f<.tcto1-y will opera·:e on 2 shift basis, the 

milk will be received co1tinuously from 5.00 am in 

the morning to 8 pm in the evening. Storage 

facilities will be provLded to catq_r for 1 shift 

production ie 30,000 li~res. 

4.8.6 The factory is expectec to operate every day of 

the week and every month of the year as consumers 

will expect deliveries en a continuous basis. The 

actual delivery schedules will be worked out by 

the management of the factory based on these 

lines. 

4.9.0 RAW MATERIALS 

. 
M'"' 

Input - Milk reception (3.2% fat) at the rate of 

30,000 litres a day. There will also be other 

materials for use such as salt, starter culture, 

film and waxed paper. 

Output: 

a) Pasteurized milk f ~lled into plastic pouches 

at 23,500 litres a day 

b) Butter in cups at 300 kg per day 

c) Mala in plastic poJches @4,500 11day 

d) Skim milk in plastLC pouches @l,500 l/day 
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4.9.1 SUPPLY PROGRAM: 

To meet the above raw material input, a supply 

programme of the resp~ctive raw naterials and 

auxiliary materials ha3 to be scheduled. The 

following is the suppl / programme covering 1st, 

2nd, 4th and siKth ye< rs of production and the 

respective costs. Th£ following program shows 

that the material co~.ts are US$ 2.8 million 

dollars in the first year, US$ 6.8 million dollars 

in the 2nd year, almost $10 million in the 4th 

year and $14 million do~lars in the sixth year of 

production. 
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A. RAW MATlR1Al.S;411i.J) lJTll.lTY CUSTS 

1. Fresh milk in M.T. purchased at 

2. Salt i" M.T. purchased @ 

3. Start~L culture in kg purchased @ 

4. Polyethene film to be in kg @ 

5. Waxed paper to be in kg @ 

t>. Elt?ctricity in Kwh ti 

7. Liquid fuels in lts ~ 

8. Diesels in lts ~ 

9. Water in 1000 lts @ 

B. MATERIAL CONSUMPTION PER UNIT OF OUTPUT 

MATERIAL 

l. Fresh milk 

2. Salt 

3. Starter culture 

4. Polythene film 

5. Waxed papo?r 

UTILITIES 

6. Electricity 

7. Liquid 

8. Diesel 

9. Water 

PRODUCT 

Pasteurized Hilk 

l.03 

6.25 

40 

1.62 

] .10 
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US$ 259 

US$ 270 

US$ 4 

US$ 5 

US$ 5 

US$ .10 

US$ .47 

US$ .47 

US$ .22 

Butter 

0.03 

0.03 

8.b 

0 

0 

0 

.30 

Ha la 

1.03 

0.03 

6.25 

0 

0 

0 

.40 

Skim Milk 

1.03 

6.25 

0 

0 

0 

.60 



kAW MATERIAL INPUT TABLE !!: ooo'.!> ~ABLE 4.2 

MATERIALS: Unit .. 4 6 8 10 .. 

Item l: FRESH HILK 
Average use/year Ml 8,500 17 ,37 I 17,379 17,379 17,379 11,Jn 
Cost/unit of item 0 259.00 279.7 '. 326.72 380.56 443.88 517 .1:. 
T\Jt~il Item t:ost 1.20 4, 132 5,b70 6,bl4 7,714 8,998 

Item 2: SALT 
Average use/year -M.f. 2 4 4 4 4 4 
Cost/unit of item 0 270.00 291.61 340.12 395. 72 462.73 539. 73 
Total Item cost .0735 l l 2 2 2 

Item 3: STARTER 
CULTURE 

Average use/year i<!J. 42 n 84 84 84 84 
Cost/unit of item 0 3.85 4.16 4.85 5.66 6.60 7.70 
Total it~m cost .Olb ·O lb 0.&;fb 0 oC. ll-, l 

:i:.te;n 4: POLYTHENE 
FILM 

Average use/year l<-9· 52,500 89,63t 105,456 105,456 105,456 105,456 
Cost/Unit of Item 0 5.00 5.40 6.30 7.35 8.57 10.00 
Total Item Cose 0.262 484 664 175 904 l,054 

Item 5: WAXED PAPER 
(BUTTER) 

Average use/year ;(~ • 610 1,038 1,221 1,221 1,221 l,221 
Cost/unit of item () 

'· • '.)0 
l;. Hi1 5.67 6. ,, ! 7. 71 9.00 

Total item cost .002745 5 7 8 9 ll 

Total Material cost 2.49 4,623 6,343 7,399 8,630 10,066 

4,623 6,343 7,399 8,630 10,066 
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4.9. 

4.10.0 

After the products hav·- been processed, they will 

be stored in a cool wa·ehouse ready for shipping 

to the market. Pilfera1e during processing is to 

be minimised througt this high technology 

machinery and equipmen:. But pilferage through 

storage, distribution mty not be quaranteed except 

an allowance of up to 5\ of sales value should be 

budgeted for. For dis·.ributors, it is better to 

make in-kind ( crec i. t) replacement after 

ascertaining the loss dJe to the factory's fault. 

DELIVERY AllD STQRAGE OF SUPPLIES 

The raw materials will ~e supplied to the factory 

with a lead time of >even days minimum. For 

inputs being processec , two days lead time is 

required. Finished pro1ucts can be stored for up 

to 14 days so as not to tie up useful funds in 

inventories. 

Factory supplies at ~·-he warehouse, should be 

enough for 120 days of factory operations. 

Spare Parts: 

'l'he spare parts for machinery are a very crucial 

component of supplies h(nce procurement procedures 

must be co-ordinated by the production's service 

section. There should be enough spare parts 

supplied by the machin1 ·ry and equipment supplier 

for 10 years. 
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5.1.0 

CHAPTER 5 

LOCA TIO~N:,,&.._S=.::l:...=...T=-E----=-J \ND 

ASSESSMENT 

ENVIRONMENTAL 

Two locations were considen d for this pre jec·_ which 

were: 

We bu ye 

Kakamega Town 

The location ha~ to meet ce1tain minimum requirements 

f cr effective raw naterial availability, 

infrastructural set up, the a3ility to reach its target 

market and availability of the labour force in the 

area. 

5.1.1 RAN MATERIAL AVAILABILITY 

Webuye town was selected bec·ause it is closer to the 

abuntlant milk in the area of .:..ugari, Naitiri, Tongaren, 

Nandi, Uasin Gishu and the o·:her Kakamega di visions of 

Matete and Kabras. They jointly produce over 100 

million kg of milk annuall·1, which K.C.C. plant at 

Eldoret cannot cope with. This plant requires a 

maximum milk intake of 20 million kilograms per year 

whic~ can be satisfied by a :raction of the production 

in the area. 

106 



5.1.2 INFRASTRUCTURE 

Webuye town is well connected to the rest of the 

country through tarmac roa is to Kakamega, Eldoret, 

Ki tale, Bungoma (to Uganda~ • There is good power 

supply from Kenya Power and Lighting Company for the 

factory to run smoothly. 

Water: 

There is plenty of water for ?recessing the milk as the 

other major indust~y - Pan Paper Mills has made the 

government provide adequate rnpply of water. However, 

the milk factory will have to treat its water for 

processing. The water tank!: will have a capacity of 

90,000 litres, fitted with p•tmps. After the plant has 

processed its products, the factory will have a waste 

disposal treatment plant t > clean up the chemical 

residues before emptying in _>ub.lic systems. 

Manpower: 

There is a good pool cf edu:ated labour force in the 

area which will readily work £01~ the factory with 

minimum training. Th~ other specialised employees can 

be sourced anywhere ir.: the national market. 

I,egal and Fiscal Regulations· 

They are generally conduciv(~ t:> industrial ~rojects. 

This is why two major industries are located in the 
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town. One is the giant Pan :1aper Mil:s and tht: other 

is the Webuye Heavy Industr_ es plant. The approval 

process should be more of a formality. 

ConstructioP of the Plant: 

(The supply of material for buildings is adequate at 

Webuye). 

The structure to house the machinery and equipment will 

meet the normal standards unc er the· relevant building 

codes. In particular, the f~llowing will be adhered 

to:-

The construction shall be of r~-enforced concrete fnned 

structures with 9" infill \•alls both external and 

internally. The floor shall ->e of 6" t!:lick reinforced 

with fabric mesh. The factoiy shall be provided with 

two mild-steel sliding doois for security of the 

investment. The gutters will oe of reinforced concrete 

lined a3phalt water-proofinJ. The roof will be 

supported by a 50ft wide spar structure steel-trusses 

at intervals of 20ft. Some fiore-glass roof sheets for 

day-light will be used. An ablution block will bE! 

constructed for the use of wcrkers. Electricity from 

mains is available at Webuye. Total built up area will 

be approximately 7800 sq. ft., with concrete parking 

area and fenced off at the pe~iphery. 

In addition, certain building materials suitable for a 

dairy plant floor (such as ti:es) may be imported from 
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APV Denmark. The full list o: these materials from APV 

is with the sponsors. 

{Also see factory layout dra,•ings attached)• 

Site: 

The site will be on a private plot off - Webuye-Eldoret 

Road about 2 kilometres from Webuye Town Centre. The 

climate in the area is gooc although it has a high 

humidity level most of the year. 

Roads: 

There is the main trunk re ad to Eldoret which is 

tarmacked. The earth road to th~ plot shell be re-done 

and :nurram grading done fm· easy access. Utility 

connections are public systems which exist in the 

neighbourhood. 

Cost Estimates: 

The cost of land is minimal and in any case, it is 

already acquired except wher. an industrial plot is 

allocated, the funds for this part will be used for 

site dcvc lopmcnt. The presen·: budget for this plot is 

US$ 15,000 dollars. 

Government land taxes are standard and may not affect 

the above budget. Legal e::penses will however be 

substantial but will be met from the pre-production 
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cost estimates. There shou _d be no need to pay any 

neighbo~rs any money. 

Physical and Social-Economic Structure: 

The area selected for location of the plant is a 

previously rural area 0£ th: municipality hence not 

heavily populated needing po~ulation relocation. The 

plant will also contribute to the social weebeing of 

the population around the lccation. The surrounding 

community appears friendly a~d are enthusiastic about 

a fiew factory to absorb the youth for gainful 

employment. This augurs \o;ell for the factory as 

goodwill from social groups i > vital for any industry's 

location. 

ENVIRONMENTAL IMPACTS~ 

Type of Process 

Milk processing is a clean o~eration from reception to 

products output. If erecte:i according to technical 

standards, there should be n1> air pollution to affect 

the neighbours. There is the milk-treatment plant, in­

compound storage tanks and CIP plant. The system of 

heating and cooling through e::tensive piping system has 

little air pollution. The chemicals u£ed for cleaning 

the plant will make it mandat c'.lry to clean this waste 
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before disposal to public srstems. A detailed waste 

disposal plant descripti~n WLll be made available ~ram 

a local consultant at the time of project 

implementation. This systen is estimated by APV to 

cost about US$ 80,000 dolla1s to erect and fit at the 

plant. 

After fitting of this unit, there should be no 

e~vironmental problem at the factory. The environment 

can absorb minimum treatment waste discharge into the 

local systems. 
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6.1.0 

6 .1.1 

CHAPTEf~ 6 

ENGINEERiNG AND -~ECHNOLOGY 

PART .. 

PLART DESCRIPTION 

Below you will find a description of the dairy 

plant with the greatest importance attached to the 

capacities, the produce flow, and the operation 

principles of the plant. 

To get a better understanding of the product flow 

description, we suqges~: that ·it is read with the 

production diagram, :he flow sheet, drawing 

attc.ched and the m<ichinery layout, drawing 

attached as supporting material. 

Milk Receptio~ - Section 01 

The milk is received ir cans and by road tankers. 

The cans are transferred to the scale, from the 

platform. The millc is ?Oured .into the bowl of the 

scale. When the quanti.ty is registered, the milk 

is led into the vat, fr.om which it ia pumped by 

the centrifugal pump, through the filter, and the 

plate cooler, in which the milk is cooled down 

from approximately 10~: to 4°C, before being led 
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6.1. 2 

into one of the stor1ge tanks,in the layout 

drawing. The empty cars are placed on the drip 

saver, and before being returned to the farmers, 

washed in the vats, and the can rinser. 

Milk Treatment Plant - rection 02 

Fresh milk - approx. 30 000 1 

rhe milk is pumped from one of the tanks, by the 

centrifugal pump, the b1lance stays in the tank. 

The milk is pre-heated from 4°C to approx. 50°C 

before being led to the separator, where the milk 

is standardized to 1.5% fat. The surplus cream 

( 40% fat) is led to o:he cream pasteurization 

plant, section 03, and bick through the plate heat 

exchanger, where it is heated up to approx. 64°C 

before homogenization in the homogenizer. The milk 

is led back through the :>late heat exchanger where 

it is pasteurized at 74°C and kept at this 

temperature fqr 16 seccnds in the holding cell, 

and finally regenerath ely and by means of ice 

water cooled down to 4°C before being led into the 

storage tanks. 

The controller, controls and regulates the 

temperatures during pasteurization. 
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6 .1. 3 

Capacities: 

Hilk pasteurization 
for fresh whole milk 
Temperatures: 

Balance tank, 
Plate heat exchanger, 
Holding cell, 
Separator, 
Homogenizer, 

MALA PRODUCTION 

5,000 l/h 
4-S0-64-
74-4~:c 
lOOOL 
5 1 000 L/h 
16 sec. 
5,000 L/h 
S,000 L/h 

Mala milk processing s":arts after the milk has 

gone through the milk ·:reatment plant that turn 

the milk into pasteuriz~d milk. The pasteurized 

milk will have a fat cor.tent level of 2. 5\ and is 

pumped into the ripen i.ng tank at 35°c. The 

r5.pening tank for this unit has a capacity of 

s, ooo litres and when 1.his is attained, starter 

culture is added to th·! milk and left to ripen 

overnight. The factor' wil 1 need two ripening 

ta:iks to meet the proj<,cted production of 9, 000 

litres per day. Cultur~ for mala is prepared in 

the steter heater fitte'.l with 6 culture jars and 

culture bottles used f :>r both mala and butter 

lines. In the morning following the ripening, 

mala is pumped through t.1e heat exchanger where it 

is cooled down to 7°c. From this section of the 

unit the mala milk is p1mped to the buffer tanks 

from where it is fill~d in 1/4, 1/2 1 li~re 

pouches ready for the narke~. From the fill.~.ng 

p~ant, it is taken tc the stores. Detailed 

technical specification! are with the sponsor. 

114 



JOB NO 31-50406.01 
DATE 22/12/1994 
Royal Foo~ Industries 

LIST OF MACHINERY 
Section 03 

-·--------------

MALA PRODUCTION 

•Y._...APV 
.. OTO 

CHAPTER 
PAGE 

1 - Vertical tank, type HA1 (704.10.01). 

G 
18 

The tank is made of cold-rolled stainless steel 
(AISI 304). The tank las conical top and bottom; it 
is mounted on pipe leg; with adjustable ball type 
feet. 

The shell, and bottom Jf the tank are insulated with 
50 mm mineral wool. 

Standard Equipment: 

- Air vent 

- Cleaning turbine 

- Dial thermometer 

- Sandblasted capacity indication scale on the 
interior jacket 

- Stainless supporting plates for the ball type feet 
of the tank 

ACCESSORIES: 

- Vertical agitator, t?pe RCI-1 (4531-1) complete 
with bracket fittei on top of the tank. The 
agitator is equipped with through-going shaft in 
stainless steel, emb-3dded in foot-step bearing and 
equipped with one st1inless two-bladed propeller. 

The agitator is dciven by a gear with a flange 
type fan-cooled electric motor. Gear and motor 
are fitted on a ~tainless bracket and equipped 
with a stainless pro:ective casing. 

- Manway cover fitted ln the tank top 

- Stainless ladder 
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JOB NO 31-50406.01 
DATE 22/12/1994 
Royal Food Industries 

LIST OF MACHINERY 
Section 03 

TECHNICAL DATA: 

Volume: 5,000 1 

1 - Centrifugal pump, mode:. w. 

•\_APV 
OTO 

CHAPTER 
PAGE 

G 
19 

This item is in the saue execution as item 01.15 on 
page 9. 

TECHNICAL DATA: 

Type: 

Ca?acity: 

Motor size: 

W-20/20 

5,000 l/h 

2.2 kW 

1 - Plate heat exchanger, ~ype N 35 RK. 

The plate heat exch.mger, which is equipped with 
adjustable ball type f•?et, is made of steel with 
stainless steel plati~J. 

It is supplied with plates in stainless steel and 
suspended by means of ;arrying bar, guide bar and 
bolts in stainless ste·~l. 

The heat exchange t1kes place in a clamped plate 
pack, the pressed s':ainless steel plates b£:ing 
equipped with corru91tions, d3signed to giv~ a 
~ighly turbulent flow lt a minimum loss of pressure. 
The specially designed corrugations produce a liquid 
flow in channels conne~ted in parallel and/or in 
series, thereby provi1ing for a gentle treatment of 
the product. 

The plate heat exchan1er comprises the following 
sections: 

- Ice water section. 
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JOB NO 31-50406.01 
DATE 22/12/1994 
Royal Food Industries 

•\_APV 

LIST OF MACHINERY 
Section 03 

TECHNICAL DATA: 

Product: 

Capacity: 

Inlet temperature: 

Outlet temperature: 

Mala 

5,000 l/h 

35•c 

· .. ·OTO 

CH.a.FTER 
PAGE 

1 - Set of ice water circu~ation equipment comprising: 

1 - Circulation pump, :ype W 

1 - Set of pipes and f _~ ttings 

1 - Vertical tank, type MA'' (704.10.01). 

G 
20 

This item is in the s.lme execution as item 03.01 on 
page 18. 

ACCESSORIES: 

- Vertical agitator, t.,pe RCI-1 (4531-1) cor.tplete 
with bracket f i tte. l on top of the tank. The 
agitator is equipped with through-going shaft in 
stainless steel, embndded in foot-step bearing and 
equipped with one st.1inless two-bladed propeller. 

The as;itator is d·~iven by a gear with a flange 
type fan-cooled elec:ric motor. Gear and rnctor 
are fitted on a '.Jtainless bracket ar.d equipped 
with a stainless pro:ective casing. 

- Manway cover fitted .n the tank top 

- Stainless ladder 

117 



JUD NO 31-50406.01 
DATE 22/12/1994 
Royal Food Industries 

LIST OF MACHINERY 
Section 03 

TECHNICAL DATA: 

Volume: 5,000 1 

.t_APV 
•J. OTO 

CHAPTER 
PAGE 

1 - Hetotherm incubator ba1h, type 101A923M6/4. 

G 
21 

The incubator is comp1ete with thermostat, bath, 
lid, false bottom anc: 4 lids for holes for cul t'.Jre 
bottles. 

The incubator bath is c.esigned to be placed on a 
table. 

ACCESSORIES: 

6 - milk jars, 5 litre~ 

6 - lids for milk jars 

4 - culture bottles, 0.5 litres 

1 - hand stirrer 

1 - Relay based control par.el, type APV UTC-1 

The panel is designed for temperature regulation for 
the above plate heat e>changer. 

The panel comprises th(· following main components: 

1 - PI temperature regLlator 

5 - Start/stop push t.uttons with signal lamps for 
motors 

l - Main switch 

'!'he instruments are mot.nted in a polyester cabinet 
prepared for wall mounting. 

Operation features: 
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JOB NO 31-50406.01 
DATE 22/12/1994 
Royal Food Industries 

LIST OF MACHINERY 
Section 03 

OTO 

CHAPTER 
PAGE 

G 
22 

Regulation of the heat~ng (or cooling) temperature 

1 - Set of accessories for APV UTC-1 panel. 

The accessories includ3 the following items: 

1 - PT 100/1• RG sensor, single, for control of 
heating (or coolin3) temperature 

1 - Steam (or ice watec) regulation valve 
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6.1.4 

6.1.5 

6 .1.6 

Creaa Pasteurization - Section 03 

The cream (40\ fat) is received in the batch 

pasteurizer, from the s?parator, at a temperature 

f Sooc. o approx. It is then heated to 

pasteurization temperature and subsequently cooled 

0 to approx. 6C. It is T-hen pumped to the filling 

section, by means of tte centrifugal pump, (Part 

of the cream is pafteurized in the butter 

section). 

CAPACITIES: 

Batch pasteurizer, 1,000 L 

Filling/Packing - Secti•>n 04 

Whole •ilk - aPJ!rox. 28.500 1 

The whole milk is pumped from the storage tank by 

the centrifugal punp, to the filling machines, 

where the milk i~ fill~l in sachets. 

Butter Production - Section 05 

Part of the surplus cream ( 40\ fat) from the 

standardization of th£ milk is led from the 

separator, at the batch pasteurizer, in which the 

cream is pasteurized ard cooled down to approx. 

8°C. 
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6. 1. 7 

The cream is then, by ~h~ centrifugal pump, pumped 

into the butter churn in which the crea1n is 

churned into butter and butter milk. 

The butter milk is pump1"d by the centrifugal pump 

to the tank where it is ?asteurized and ccoled to 

filling temperature be·'ore being pumped to the 

tilling ~~ctiun, sect~on 04. Th~ butter is 

manually transferred to tte manual butter forming 

the fil!ing unit. The butter is filled into 250 

cc cups, manually clcsed with lids and then 

transferred to the cold store. 

CAPACITIES: 

Batch pasteurizer soc L 

Butter churn 1,000 L 

Water plate cooler 200 L/h 

Butter filling unit 75 kg 

Rut tcr· 111 i I k bJtCh p<..1ste11rizer J20 L 

Cleaning Plant - Sectio1LQ§. 

The CIP plant is based c·n manual operation and is 

equipped to run three C P programmes. 

Adjustmnnts of cocks, 1alves and flow split to 

bring the CIP media to and from the tank, piping 

system, or machines which are going to be cleaned, 

is effected manually, wlereas the cleaning itself 

is carried out automat;· cal 1 y in accordance with 

th.~ ::1·l1~ct1!c1 \.JP prcuJra11me. 
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6 .1.8 

6. l. 9 

The CIP plant consist; of the following main 

components: 

one outer stainle~;s steel tank with three 

lOilO L rooms for lye solution, acid solution 

and hot water. The tank are equipped with 

heating coils for heating of the CIP media 

one stainless stee_ tank for cold rinse,SOOL 

one ClP torward pumps and 

thr•!e CIP return pumps 

manual dosing syst•!m for lye and acid 

Refrigeration Plant - Section 08 

The refrigeration plant has been divided into the 

following main 9r0ups: 

Compressor plant 

Condenser plant 

Ice water plant 

Evaporator plant for cold store 

Ice water distribu1:ion plant 

Boiler Plant - Section <~ 

The boiler plant consists of a boiler unit with a 

capacity of 650 kg stean/hour. Furthermore, APV 

has included feed water :ank, water softening unit 

as w~ll as chimney. 

The boiler plant is des .gned for diesel oil. 
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6. 1. 10 

6.1.11 

Nater and Coapressed ~i~ Supply Plant - Section 10 

This section has been divided ir.to two main groups 

as follows: 

Compressed air sup!>ly plant 

W.lt•·r· ::upply p!ant 

Compressed air supply p.~ant 

The compressed air SUI ply plant consists of a 

double air compressor ur:it and a refrigerated air 

drier. 

NatP-r supply plant 

'Ihe water supply plant <:omprises the following: 

Two Braithwaite witer tanks, each with a 

capacity of 45,000 l 

Two multi-stage in-line centrifugal pumps 

Two diaphragm tank:;, each with a capacity of 

325 l 

Ventilation System - Section 11 

The ventilation system ~s designed for mechanical 

1:·><h.:.iu::ti.on c1t r1ir, whicl if; replacc:d r)y air t:o be 

;.11d'..•d in thnrnqh fi ltP- · qridf;. 

Pl~.:ss•:: note that air conJitioning is NO'f incJuded. 
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6. 1. 12 

6.1.13 

The following rooms are equipped t:ith ventilation 

systems: 

Hilk reception 

Production room 

Raw material store 

Recombination room 

Hain switch room 

Wot k:..;hop 

Refrigeration room 

Boiler room 

CIP room 

Packin~ material st~re 

Laboratory 

Electrical Insta}.lation - Section 12 

The electrical installation comprises delivery of 

the following: 

Switchboard installation 

Power installation 

Indoor lighting in£tallation 

Outdoor lighting i~stallation 

Stainl~ss Steel Pipe Sy!;tem - Section 13 

All stainless steel pifeS, fittings, valves 3nd 

installation materials in sufficient quantities 

are included for interconnection of mac~ines at 

site, and for running ~anitary pipework for the 
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6 .1.14 

6. 1. 15 

product as well as for t1e CIP medial, in order to 

allow for erection in accordance with the 

machinery lay-out and detailed erection drawing. 

Service Pipe System - S£ction 14 

All service pipes. fi~tings, valves and pipe 

insulation material in >ufficient quantities are 

included for interconnection of service utilities 

at site, and for running pipework for steam, 

water, ice water, condensate, compressed air, 

etc., as well as reL·igerant to the various 

processing machines .md to other service 

in~tJllJtiun~, j n order to allow lor erE::ctio:a in 

accordance wiL.1 the mach._nery lay-out and detailed 

erection drawings. 

Laboratory Equipment - Section 15 

We have included laboratory equipment for the 

following tests: 

Acidity test 

Density test by lactometer 

Fat determination test by Gerbyer 

'1'1>td 1 pldte count test 

Resazuri11/reductase test 

Freezing point test 

Total solids non-fat test 

Sediment test 

PH value test 
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6 .1.16 

6.1.17 

6.1.18 

Workshop Equipment - Sect.ion 16 

APV have included tools and equipment for the 

maintenance of the plant. The delivery comprises 

the fol lowing main g!"oup:: of elements: 

Elet:tric t.ools and t·qu;·1ment 

Welding equipment 

Threading tools 

Hand tools 

Joiner's tools 

Various workshop eqHipment 

Various Dairy Equipment - Section 17 

Various essential utilities for the running of the 

plant have been included. The delivery comprises 

the followinq main qtoup: of elements: 

Various brushes 

Utensils 

Uniforms 

Ladders 

Hoses 

Detergents 

Transport Equipment -~«tion 11 

For the transportation of milk powder pallets etc. 

with.in the frames of t1e plant area, we have 

included the following: 
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6.1.19 

6. 1. 20 

1 

3 

Forklift trud 

Hydraulic pallet lifters 

Spare Parts - Section 19 

Reservations have been made to 

reasonable quantity of spare parts 

machi11ery and equipment of the plant. 

include a 

for the 

A complete list of the spare parts included in the 

supply will be provided at the time of shipment of 

the machinery and equiprrent by APV Denmark. 

"Soft-Ware" Services - Section 20, 21 and 23 

Apart from the deli,·ery of machinery and 

equipment, the project ;;upply also includes the 

supply of "Soft-Ware" services. and in this 

respect, APV have included the following: 

Mechanical Engineering, Design and Planning, 

Section 20 

Installation, Start-up and Technica: Advice, 

Section 21 

Architectural and Civil Design, Engineering 

and Planning of Building Work, Supervision 

and Site-management, Section 23. 
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6.1.21 

6 - 1. 22 

6 - 1. 23 

Building Materials from Denaark - Section 22 

Cold store insulation ranels, cold store doors, 

industrial doors, Stelc~n tiles, acid resistant 

tiles, jointing materi~ls and stainless steel 

floor outlets etc. will be imported from Denmark. 

Dairy Building/External Works - Sections 24 and 25 

The dairy building and external works will be 

contracted in Kenya by the sponsors. 

The dairy building will be designed with use of 

prefabricated steel >tructure and roofing, 

combined with tradition<1l block walling. 

SUPPLIES BY ROYAL FOOD ~NDUSTRIES 

Various Materials and Euuipment 

The following rnatecial > and equipment are not 

included in quotaticn and must consequently be 

provided by the Client (:!FI) 

Raw materials, packing materials, detergents, 

oils, etc. necessa·y for start-up 

Shelves for the store (if required) 

Pallets for thu stores 

Distribution equipnent (lorries, vans, etc.) 

Stnff chnnqe room ·urniture 

Kitchen furniture .ind equipment 

Office furniture aid equipment 
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6 .1. 24 

6 .1. 25 

Canteen furniture and equipment 

Other materials anc equipment not specified 

in "Specification cf supply". 

Telephone sets and PABX system 

Approvals, Permits and Various Charges 

The RFI shall in due course provide for: 

Approvals and I-·ermits necessary for 

construction, installation and production 

Bank charges as st:1ted in the "Contractual 

Terms" 

Permits as stated i ·1 "Contractual Terms" 

Taxation as stated i.n "Contractual Terms" 

Insurance as stated in "Contractual Terms" 

Facilities on Site 

During the entire 

start-up, the RFI 

facilities: 

period of construction and 

shal_ provide the following 

Supply of electrici~y - Variation in nominal 

voltage is not to exceed - 5% or + 10% of the 

nominal voltage of ::aov 

Storage facilities 1·or APV OTO' s supplies 

Guards and fencing 

Crane and forklift :acilities 

Telephone, telefax/t.elex 

Supply of treated Weiter 
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6 .1. 26 

6. 1. 27 

Machinery and Eguimaent 

The following machinery and equipment are not 

included in APV quo tat .~on and are thus to be 

supplied and installed a= the expense of the RFI: 

Water supply line from the main municipal 

line to the water t3nk 

Water supply wells, if required 

Complete effluent ~ater treatment plant (if 

required) 

Supply cable from tte main municipal cable to 

the transformer 

Transformer 

Supply cables from the transformer to the 

main switchboard (location of transformer 

unknown) 

Fire fighting equi~nent 

Other machinery and equipment not specified 

in "List of Machine~y" 

Various Information 

The study has contracted .n architetura as design 

consultant to give infor·iation on the fol lowing: 

Site drawings with ~ev~l indications 

Soil, including detciled report of foundation 

conditions 

Main road connectio·1s 
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6 .1. 28 

Sewage connection:: and approvals from 

relevant authoritie; 

Water supply conditLons and capacity of main 

supply 

Water quality, ircluding detailed water 

analysis 

Electrical supply (local regulations, 

voltage, etc.) 

Telephone connectio'is 

Climatic condition> 

Relevant drawings are in:luded in this study. 

MACHINERY COSTS 

The main plant equipment to be b ought from APV of 

Denmark - FOB - US Dolla:-s are as under: 

US Dollars 

1. Milk reception 
2. Milk treatment 
3. Cream pasteurizer 
4. Filling and storage 
5. Butter production 
6 • C. I. P. plant 
7. Refrigeration 
8. Boiler 
9. Water, compressed a.r 
10 Ventilation 
11. Electrical installa,:ion 
12. Pipes (Stainless) 
13. Service pipes 
14. Laboratory 
15. Workshop 
16. Dairy 
17. Spares 
18. Eng. Design/Plannincr 
19. Tech./start up 
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125,000 
265,000 

74,000 
262,000 
166,000 

63,000 
194,000 
80,000 
80,000 
42,000 

386,000 
80,000 

102,000 
66,000 
25,000 
28,000 
75,000 

116,000 
674,000 

2,940,000 
============ 



6 .1. 29 

6.1.30 

6 .1. 31 

Building and Civil Work Contracted 
in Kenya - Dairy Buildin1J 

Building and Civil Works Contracted 
in Kenya - External Work~; 
Total price for Part II 

GRAND TOTAL FOR THE PROJ!:CT 

Note: 

US$ 957,000 

US$ 11,000 
USS 968,000 
----------------------

US$3,908,000 
============ 

The freight and insuranc(- charges not included. 

Packaging 

Polythene film from Prepa= Searl of France will be 

utilized for retail pack<.ging of milk. Polythene 

has been preferred to Tet·:-apak and plastic bottles 

due to its cheapness. Tetrapak and bottles 

account for at least 45'; of the retail cost of 

milk. On the other hand polythene only accounts 

for at most 1.5\ the ret<il cost of milk. 

Prepac Searl manufactu:-es various grades of 

polythene. Their prices depend on the number of 

colours and the shelf life of the product. There 

are different polythene films for the different 

kind of foods such as milk, oil and fruit juices. 

Up to 6 colours are poss_ble. The simplest film 

hdd only 2 colour~. 

The following are F .o. B. Marseilles prices for 

different packages and film from Prepac searl for 

minimum quantity of 5 tor.s of film. 

(a) Milk packaging 

(i) Milk of shelf life 3 months of UHT milk 
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(C} 

2 colours 38 FF per Kg 

0/50 FF for ever}" assitional colour 130 

pouches of 1 litre each can be estimated from 

one Kg of film. 

(ii) Pasteurized milk of shelf life not exceeding 

1 week 

2 colours 14FF per Kg 

O. 50 FF for every ac:ditional colour 

160 pouches of 1 litre capacity can be 

obtained from one Kc: of film 

(b! Fruit packaging 

(i) Simple film for pasteurized fruit juice 

2 colours 13 FF per Kg 

0.5 FF for every adcitional colour 

(ii) Dark film and barr~er film capable of 3-4 

months shelf life 

38 FF per Kg 

iii) Complex film for frJit juice packages, hot 

filling, up to 2 months' shelf life 

35 FF per Kg 

Film for packaging vegetalle is 

2 colours 23 FF per Kg 

0.50 FF for assitinal col>ur 

160 pouches of 1 litre of 

238 pouches of 1/2 litre '>f 

350 pouches of 1/4 litre 
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6.2.0 

For the purpose of th._s study the film for 

pasteurized milk with 2 :olours were considered. 

For simplicity, it is aSS!!med that all the milk is 

packaged in l litre pouc~es. 

DESIGN AND LAYOUT OF THE FACTORY 

The basic goal in planning this site has be.r::?n 

achieved by layout distrilution of built torm and 

associated auxiliary ar~as which will permit 

flexibility for future eYpansion, overall result 

in all phases which -1ill be visually and 

operational effective and lastly satisfy 

industrial development and planning control. The 

factory consists of the main plant building, 

workshop warehouse and ot.1er auxillary areas. 

The main plant building ,ouses the office block 

for administrative purposc~s. The factory has the 

fol lowing arcJ:.; incorpor.;ced; 

milk reception area 

storage tanks 

Production line cons~sting of; 

Pasteurized milk proctuction 

Butter production 

Fermented (mala) mil~ production 

Filling/Packaging area 

Warehouse storage 

Cold storage and 

Loading bays 
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Among the other structu~es, a platform has been 

provided for receiving milk from tankers and 

trailers through pump/injectors. 

The factory layout has b•!en designed to allow for 

flexible phasing and :'uture expansion. the 

buildings located and oriented to minimise 

operating costs, both from energy wastes and 

handling of materials. the layout allows f,')r 

cffccicnt vehicle access. The external plants are 

sited where they will be effecient for the 

production process and clso where they will not 

constrict expansion. A rationalised network of 

underground services to cccept current and future 

development has beer carefully planned. 

Auncillary buildings such as pumping platform­

positioned adjacent to th~ services or built areas 

that they serve. 

The building located to fulfil all the 

environmental requirements, particularly bou~dary 

conflicts such as noise, fumes, smell, truck 

parking. 
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6.2.1 

PART 11 

COMSTRUCTIOR ARD MATERIALS 

A. ~UILDIRGS 

The main structural elements of the building 

will be structure steel. This will allcw 

fabrication to proceed whether the site work 

preparation and construction of the 

foundaitons are corcurrently completed. 

(i) Foundation anc Floor Slab: 

These are £-om reinforced concrete 

materials. 

(ii) Roof 

5 Gal sheet O"." Double spel tes fluted 

corrugated Irc'1 acrylic coloured sheets. 

(iii)Walls 

Concrete current blocks plastored 

internally wit"l appropriate gloss paints 

with burnt hr.ck fotering i some areas 

for aestheti:; values. Wet areas 

ceremic and t5les/terazzon worktops. 

(iv) Ceiling: (wh(·re applicable) 

Celotex aDd f:.bre glass blanket. 

136 



( v) Floor 

Production areas 

resistant floor tiles 

Industrial acid 

Off ices/Corridors- PVC floor 

tiles or 

Corridors ceramic floor tiles 

(anti-skid) 

(vi) External Doors 

- Factory - Galvanished and painted to 

the shutter doors 

- Offices - T and o timber doors 

(vii)Internal doors 

Factory - Glazed shtter rollr doors 

Off ices - Flush doors 

(viii)Partitions Internally 

Double speller fluted 

Iron acylic coloured 

areas. 

corrug<Jt0d 

in factory 

In offices stramit boards or any 

approved timber partitions. 

(ix) Windows 

Factory - High level windows - PVA 

or fibre glass sheets 

Off ices Normal gl.1zing 4 mm 

t.hickni.:G;. r.lc~ar <Jlar;r:. 
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6.2.2 

Civil and External works include amongst othes 

roads, storm water drains, drainage, sewerage open 

gullies for water disposal, platform for receiving 

milk transported by tankers. 

Parking area for both visitors and tracks. All 

roads circuit will have reinforced concrete finish 

within the factory premises, while outside and 

parking area bitumen finish. Loading and off 

loading bays made from reinfored concrete 

material~>-

The entire site will be hit by a series of street 

lights and security lights at intervals around the 

boundary perimeter. 

A. Main Factory Building and Associated 

buildings with a total areas of 

approximately 2000 m2 
- USS 574,400 

B. Civil and Associated external 

works occupying an approximate 

2 area 4,000M - US$ 393,600 

The total Estimates for Buildings 

dud C.i.v i l work:; j :: - U!:~ 'J(,8, 000 



PART Ill 

DRAWINGS 
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7 .1.0 

CHA?~ER 7 

FACTORY ORGAN~ZATIOtJ PLANNING 

The personnel in the factory will be spread out 

from reception area where all raw 1nilk wil 1 be 

rec~ivcd, the cans emptied, cleaned and given back 

to the farmers while milk is being pumped to the 

cooling unit and ~tor age. 'l'ht;rc w i 11 be u good 

number of workers at the milk treatment plant 

which will serve the other units of pasteuriGinq, 

butter, mala and skim milk production centre::>. 

Filling and packing, CIP plant personnel will also 

fall under production department. Strictly 

speaking, some of these units like rec~ption, CIP 

plant and maintenance crew are service depart111ents 

which arc incidental to production. 

Administratively, t~e plant will be organized on 

a funct.i.onal ba::;i~ i.e. Finance and Man ... HJi:m~nt 

Marketing anc Sales, Purchasing and ProdlJction 

departments. In accounting process, the co~t~ 

will be divided up depending on whether they arc 

direct to production of the products or are 

service: administrntlve costs which include 

GHlarics and wage~ for workers not dir~ctly 

associated in manufacturing such as accountants, 

clerk5, drivers, purchasing, personnel and 

trai n.i.ng wi 11 be tr<Jated as overhead cost~. 1·1.c~ 

other coatG cuch ilS markE::ting cost~; could be 

inclurkd in this area. 
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Depreciation expense uhich in this CJ~a i~ LJs~d 

on 10 year useful life of the machinery is 

estimated at US$ 388,000 per year. 1'he iiuo.nci.:il 

costs arc.- quite hefty tor this size of investn11 . .:i1t 

b~t we purposely used foreign exchange interest 

rates which are abou~ half the prevailing rates in 

the Kenyan banking ~ystem. Nevertheless, if the 

sponsors acquire US$ 2.94 million for the purchase 

of <;quip111er.t anJ m.-ich inery a::; expected, an clV(!r-'lgc 

of US$ 370,000 in interest expense~ per year on 

declining balance should be budgeted for costs. 

In this connection, a capsule of costs will be as 

follows: 
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ltt:m 

Total sJl~s US$ OOU's 

H..iterials 
Direct la~our 
Utilities 
Total Direct Cost 

Gross Margin on snles 

AJa. & Marketing 
Management & 'fcchn. 
Other overheads 
Total Indirect costs 

l'.:r i->~ ., 

7.'J83 

4.6D 
bl 
67 
4.756 

3.227 

7H7 
':I:! 
us 
1.104 

4 

10.955 

!>,JU 
'J 1 
'J2 
6.526 

4,429 

•J18 
107 
244 
l .269 

u.11~ 

7. )'J'J 
lOb 
107 
7,612 

s.166 

1.011 
125 
2bb 

1,462 

14. 90.'.. 

H.630 
[24 

l~) 

H.879 

l.~4<) 

l~h 

292 
l.XR7 

The above costs have an 8% annual infldtor. 

Lu 

17.31)4 

10 .Oti6 

L '• ; 
l:. J 

llJ,357 

7, JZK 

l,'.57 
17J 
JU 
1. •50 

Jn the above analysis, indirccc cost~ will includu 

such functions as mJnaging production workshops, 

off-plant transporation, spare parts and ~upplies, 

packing material, repairs and mairatenance, 

electricity ior general use, water supply, 

laboratory processes, effluent disposal, personnel 

and health service~ etc. Property Insurunc~ and 

taxes paid will also fall under indirect costs. 
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I>EPRECIATlON FXPENSE A/l. 

l. Building~ 

(lnvt=stmcnt). 

Yearly Dep. 

2. lr.f rastru-
cture 
CumuL.ttivc 
(lnvc~t) 

Yearly Dcp. 

3. Transport 
cum. lnvc~t 

Dep. Exp. 

'·. Plant/Hae/ 
Eq. cum I ,iv. 

Dep. exp. 

5. Preproduction 
Expense 

Dep. Exp. 

o. Total cum 
lJ.:p. F.xp. 

Yr. l 

957,000 957,000 

0 24,000 

ll,000 11,000 

0 0 

50,000 50,000 

0 13,000 

2,944,000 2,944,000 

0 736,000 

707,000 707,000 

0 354,000 

0 1,139,000 
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957,000 957,000 Y57,GUO 957,000 

24,000 24,000 24,000 2!· ,000 

11,000 11,000 ll,000 l: .ooo 

1,000 1,000 2,0UO ~~ ,000 

50,000 50,000 100,000 10'),000 

13,000 13,000 13,000 lJ,000 

2,944,000 2,944,000 2,944,000 2,'J!,4,000 

736,000 736,000 736 ,000 736,000 

707,000 707,000 707,000 707 ,000 

354,000 0 (J 0 

785,000 785,001) 785,000 785,000 
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8.1.0 

8.1.1 

8. 1. 2 

8.2.0 

8.2.1 

CHAPTER 8 

The project will be organized on the bosis of key 

functional departments Management and Finance, 

Sales and marketing, Purchasing, Production. 

These units will re~ort to the Project director 

will in-turn report to the Board of Directors. 

Under these functional departments, will be heads 

hired based l.ln tec?mical knowledge and v;-.r·i~d 

experiences for effective supervision of the 

technicians and support or line staff. The 

Production Manager will be an Engineer experienced 

in dairy technology and so will the other heads as 

per the job specifications under. 

Proiect Q_i rector 

The incumbent will be an experienced project 

manager preferably an economist with wido 

experience in dairy industry. The educational 

experience should specify no less than a masters 

degree in economic~ with finance bias and 
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pcr::;onnel ~dmini~tr~ti0n cxpcri~ncc courl~d with 

some marketi nq and sales exposure. 

must bl! a lo.:al Kenyan who understands Kl!nyan 

economic trends and is able to adjust to chJnging 

politicul, social educational, and busine~s 

environments with ease. Above all, he must be an 

operations manager at heart who can steer the 

factory•::; operation::; to profitability at tlac 

earliest time possible and maintain or excee?d the 

projected quota's in subsequent years. His other 

major responsibility would be to control the 

fa=tory•s overheads, administrative overheads, 

financial costs, and at the same time steer the 

marketing function to new height~ in exploiting 

all its potential for growth. It would be his 

responsibility to select the best departmental 

heads who are competent to help him achieva the 

standards set by the board of directors. He 

should have the limited diccretion to disciplino 

errant heads of departments and other manag~mcnt 

staff without rccour~e to the board. He should be 

able to set managemc!lt pGrf ormancc ba~cd schemes 

to keep the managers both well remunerated aud 

disciplined. The ~uccess or failure of the 

proj~ct ultimately re!;t with ttd:; indiviJu,d, 

hence he must be ex~ccted to be the: key player 

throughout the project development phases until it 

iG an established entity in the industry. 
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8.2.3 

8.2.4 

This is an important department that should handle 

both ra\. material and supplies purchase.::.; and 

cquip1111~nt and machinery. 'fhe occupant c..[ the 

position should b~ ideally an accountant by 

training and nave experience in pricing 

structures. The in~ividual must b~ ccmcon~ with 

cost control as the guiding principle in order to 

save the project of unnecessary cost. The 

individual shculd be able to advise the accounting 

department accordingly so that appropriate tax 

remissions or exemptions are taken car~ of in good 

time. 

Marketlg..9.-11nd Sales Manager 

Thi~ is also a key department that must be held Ly 

a well-educated individual preferably (Il.Com) with 

actual success in Marketing and sales 

administration. The manager should be able to 

explore and exploit all and every potential mark~t 

for the factory's products. He will liaise with 

the production manager so that all production is 

sold and that there is a steady growth of both 

production and salei;. 
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8.~.5 

8.~.6 

The manager here will be someone with a B.Com. 

degree (with accounting option) with thorough 

grounding in accounts preferably CPA finalist ~ith 

experience in personnel administration. Will 

coordinate all employee related affdirs. The 

preferred candidate should be a person dble to 

work with both senior staff (to advise) and junior 

staff to train, deploy, discipline and at the 

extreme, terminate services of undecirJble staff. 

He will also make sure that inductrial safety 

measures are adhered to according to the law and 

make sure an adverse industrial action does not 

unnecessarily cause work stoppage. The 

administration of salaries, wages an<l benefits 

will come under this department in personnel 

section. All accounting functions will fall under 

the i 1- own ~ection h...:...ttl. 

~upport Staff and Production Workers 

The production work0rs under the technical staff 

will be trained on the job. The 1.:.thcr zuppott 

staff such as drivers, clerks, purchasing 

assistants, maintanance staff will be: supervi!;8d 

by technically qual i.!icd ztaff. 
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8.2.7 

8.3.0 

All factory expenditures will be approved Ly the 

Finance Manager. 

purchases, salaries 

The expenses 

and wages, 

services, taxes and other payables. 

may cov~r 

contracted 

For this 

study, the projected lev~l of salaries will be as 

below:-

1. 

2. 

3. 

4. 

Heads of department 

Senior staff 

SkillEd and Technical 

Workers 

us s 
us $ 

us s 

12,000 p.a 

6,700 p.a 

3,600 p.a 

800 p.a 

The majority of workers will be opcrati(Jn~ ~;taff 

in the factory. These workers will be trained on 

the job in order for their skills to be 

specifically geared towards milk and milk products 

career. Such costs will then be included in the 

factory overheads bu~get. The envisaged number of 

employees at the start of operations will be 61. 

Total CO!;t ."Jf manpower will be US$ 158,000 dollars 

the first year of production. See attached chart. 
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8.3.1 tabour D_~tribution per Product 

1. 

2. 

3. 

8.40 

_l 

Skilled/ 

Technical 3 

Semi skilled 6 

Unskilled 11 

Sub-total 20 

Total workers: 

For all products: 

Clerical/Adm: 

Managers 

TOtJl 

44 

12 

5 

61 

TOTAL ~PO![ER COSTS 

Total labour and salary 

1 

3 

4 

3 

10 

+ 

+ 

costs 

.1 

2 

3 

3 

8 

as 

.! 

1 

2 

3 

6 

scheduled from 

one of pr0ductionwill be as under:-

1st year 54 workers US$ 158,000 

2nd year 54 workers US$ 158,000 

4th year 61 wot·kc:rs US$ 198,000 

6th year 61 workers US$ 231,000 

year 

From this table, one can project a moderate increase in 

labour costs for the period. 

* See attached table 8.4 
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?.1 

LA30rR rSACE :ASLE (represnt1ng ~nd ~ear of operations) 

Froducticn ~epartme~t: (Two shifts) Wage Grace ~:ont hly Yearly TOTAL 

a) Function: ~ilk Treat~ent 

t-) 2~~ ~cs::t;:-~c.ti:.n 

Su?~rvising Food Tech~ologist (2) A 300 3600 7200 

Fo~d :echnol:~ists (6) B 174 2088 12600 

~aint. Technicians (2) B 174 2088 4200 

Dairy 7eth. Supervisors (2) B 174 2088 4200 

Dairy !~chnicians (8) c 84 1008 8070 

~achi~e operators (10) l> 94 1130 11300 

Fackt:rs (20) D 94 1130 22600 

~o. of \..'orkers 50 Total Cost 70,170 
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<s. ]-

LA30rR ~SAGE TABLE: SALARIED STAFi 

~t::?art~t::nt: Ceneral ~anag~~ent (All Depart=~nts) 

'...'t::s:ig~at ion Pay: Monthly Yearly TOTAL 

Asf !st~:1t ?r~~~;t!oc ~a~ag~rs (::) 550 6600 13 1 20() 

Clerical Staff (4) 300 3600 14,400 

:'-'.a:1abers (5) 1000 12000 60,000 

70"IAL 11 87,000 

Froduction Departcent and General Managecect labour costs amount to L'S$ 88,000 + 70,000 • 158,000 dollars pe1 year 

' • := ~·~·~ ~- ~ ,'.'~E : ~- ?!.. . .\.':T HR :"' ;,2::ircr 

l. Pasteuri~ed ~ilk 

2 Butter 

3. :'-'.ala 

4, ~:.:i:n r:.ilk 

T1YI..\L 

Skilled and Te~hnical 
workers 

6 

.., 
" 
2 

11 

155 

Se:ni-skilled 
staff 

10 

4 

3 

2 

19 

l'n~killed 

10 

4 

4 

.., .. 

2U 

7otal 

::6 

10 

9 

~ 

so 



HAN POWER RF.•lU{l{EMF.NTS AND COSTS 

Y~an; of ope rat ion 

Type of worker 4 5 6 7 B 9 10 

UnskilleJ - Number :lO 20 20 20 20 20 20 
Payrate/year l ,020 l, 102 l,190 1,2851,388 1,499 1,619 
l'c i· ioJ 1.:0~; t ~UUO':; $) lO :!2 :!4 lb l8 JU J! 

Semi-skilled - Number 15 15 15 15 15 15 15 
Payrate/year 2,003 2, 163 2,336 2,523 2, 725 2,943 3,178 
Period cost (OOO's $) 30 32 JS 38 41 44 48 

Skilled & 
Technical - Number 9 9 9 9 9 9 9 
Payrate/year 4,535 4,898 5,290 5, 713 6, 170 6,663 7, 196 
PerioJ cost (OOO's $) 41 44 48 51 56 !JO bS 

Total Direct Co:;t 
(OOO's $) 91 99 106 115 l •J, _ .. 134 lltS 

l~et-:cal/ 
. inistrative - No • 12 12 12 12 12 12 

t•ayrate/year 2,630 7.,841 3,068 3,313 3,578 3,865 4,17li 
Period cost (OOO's $) 32 34 :17 40 43 4b '>O 

Management - Number 5 5 5 5 5 5 5 
Payratc/year 15,117 16,J26 :7,632 19,042 :.'.0,566 :U,211 23,9~8 

Period (OOU'::; $) 76 H2 ~8 95 10) l l l 120 

Total salaries 107 116 125 135 146 157 170 

Total payrol L 
(Wages + Sal~rics) 198 214 231 250 270 2Y2 315 

Total No. Employees 61 61 (11 61 61 61 61 

----
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9.1.0. 

9.1.1. 

CHAPTER 9 

The spon$ors of this project would be advised to 

embark on implementation procedures after the 

final feasibility study report is accepted. Thi~ 

is because the dollar value against the Kenya 

shilling has stabilized (1994) at just under SO/= 

per dollar against 72/= per dollar in 1993. The 

strong component of foreign exchange involved in 

the purchas~ of equipment and 111dchi1at:!ry at U.S. $ 

2.94 million is justification for this. If the 

dollar should adju~t upward in value ag~in~t the 

shilling, it could accelerate the investment cost 

hence delay the proper implementation of the 

project. 

Managing the implementation phase should Le the 

responsibility of the executive director a~ 

directed by the Board of Dir~ctor~ of Royal Food 

Industries. The executive director could easily 

be referred to as the Project Director who will be 

the first employee to be hired for the factory to 

oversee every aspect of planning and construction 

of t~c plant and the following:-
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9.1.:! a) 

b) 

Pur:;uinq Wcbuyc rtunicipal Cc.:-..uncil fc..r 

industrial plo<: allocation as indic.ltc::d by 

the District Industrial Development Officer 

as a priority item. 

With the assistance of the project 

consultant, seek principal financiers for the 

project through equity participation or a 

combination of long term industrial loan and 

equity participation. 

c) Supervise the construction of the plant 

building <J.ccorc!ing to machinery supplier's 

specifications and the architects plans 

d) The study recommends APV of Denmark supply 

machinery and equipment/technology for this 

project. 

e) Plan the timing of the above for delivery and 

installation testing and commissioning of the 

equipment and machinery. 

f) Formalise the contracting of the supply of 

the above while adhering to specific 

engineering specifications as noted in the 

study, and instal as expediently as possible. 

g) Make plans to recruit, select, place ard 

train operations staff before commissioning 

as follows:-

Hiring senior staff 

months 

Hiring T~chnical staff 

fl.ir .ing semi ~;k.i l lc:d/workers 

158 
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h) 'l'c..Jining will Le gt:"1n.:d tow.:..rd~ l~o:,'..al Food 

Industries peculiar management style, product 

development, work ethics, skills, attitude~ 

and knowledge sharing, remuneration and 

benefits. 

i) Supplies for equipment will be stored in the 

warehouse under a compet~nt clerk to avoid 

work stoppages. 

j) The project cirector to acquire all the 

relevant licences for the plant operations 

prior to commissioning. 

k) To capitali~c ctll implernentdtion co~t <l~ ~..art 

of pre-production investment costs. 

9.1.3. 1-.()TAL COST OF IMPLE~ENTATION 

1. Land/site preparation USS 15,000 
2. Technology acquisition costs 20,000 
3. Engineering documentation other 

than APV's 107,000 
4. Civil works tendering 20,000 
5. Arrangements for financing 125,000 
6. ~upcrvision, testing, cor.unissioning 50,000 
7. Staff recruitment/training 20,000 
8. Supplies arrangements 50,000 
9. Marketing plans 125,000 
10. Licence approval arrangements 50,COO 
11. Capital issue expense 125,000 
12. Project implementation mugt. 50,000 

Total USS 7~7,000 

======-======= 
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CHAPTER 10 

10. 1. o _FINAl\ICIAL APPRAISAL 

10.1.l Investa~nt Costs 

Total investment costs for the Webuye Factory are 
expected to be as follows:-

Land/site 
Structure/C.E. Works 
Machinery/Equip. 
Auxiliary/Service Equip. 
Pre-production costs 
Working capital costs 

Total Investment 

US$ 15,000 
957,000 

2,944,000 
101,000 
700,000 
450,000 

US$5,167,000 
============ 

These are mandatory costs for the investor to plan 

on implementing the project. Good working capital 

is a prerequicite for proper implementation of the 

project hence a m.!.nimum of 3 months working 

capital requirements is recommended. Investment 

cost has been adjusted downward because of two 

factors, one is the rapid gain by the Kenya is the 

rapid gain by the Kenya shilling making imports 

cheaper hence th~ price of machinery is now 

cheaper by 30% since 1993. The second factor is 

that the investor would prefer a more manageable 

project in terms of cost for proper 

implementation. 

The other k":y factor that is relevant is that 

Kenyan industrialists are now allow~d to borrow 

from cverseas (off-shore borrowing) up to US$ 5 

million. The interest rates of between 8% and 12% 

per annum. Even Kenyan based tinancical 

institutions urc having zcparate intereGt rate~ 

(lower) for foreign cx~hange borrowing locally. 

lGl 



10. 1. 2 

The sources of finance will be from own ~ources 

and the bulk of it from the local banking 

institutions which will l:e approached for long 

term loan facilities. The long ·term loan 

facilities are expected to cover about 58\ of the 

tota 1 i nvc!;tmcnt. '!'he 42\ to be inv.:.::~t~d by the 

sponsors of the project will cover a working 

capital funding level of US$ s450,000 equivalent, 

at the current exchange rate of 45/= per dollar 

(December 1994). 
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ROY ,\L FOOD rnnus·rn I ES 

SOURCES AND USE 111-· INVl-:STHF.NT FUNl>S 

Sources: 

1. Equity 1st year - local US$ 2.067 million dollars 

2. Long term loans in foreign exchange US$ 2.944 million dollars 

3. Short term lo~n - local US$ .134 million dollars 

S.T. loan - foreign currency US$ .022 II II 

Total US$5.167 II II 

====~====-= 

of which debt is US$ 3.100 " .. 

USES OF FUNDS: INVESTMENT 

1. Land million dollar 0.004 

2. Infrastruct!lre million dollars 0.011 

3. BuilJing/civil II II 0.957 

4. Transport II " 0.100 

5. Plant/Equip/machinery " " 2.944 

6. Preproduction capitalization II II .707 

7. Working capital II II .444 

Total US$ 5 .167 
=z===== 

Most of these funds will be used in the first year of operations. I11tcrest 
rates are 12% on Forei~n Exchange and 24% on long term and short term locally 
::;ource~ fuml::;. There will be 'L year grace period on long term industrial 
luaus and no grace period on short term loans. 
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l.1 lANS AFFt·:l:T I Nl: 1·::1>.1 El:T I N\'i·SrHENT 

A. Long T~rm Loan - For~ii.;n Exchange Disbursment 

lst Yr. 2 4 6 8 10 

Balance $ 2,944,000 2,944,000 2,576,000 l,840,000 1,104.000 )f.8,000 

Repay1:1ent 0 0 368,000 368,000 )6ii,OOO 368,000 

lntcrc~t $ J5J,UOO J5J,000 JOY,UOU 221. 000 13~ .ooo 44,000 

B. Short Tenn Le.in - Local Funds Disburst!mcnt: 

Balance $ 134,000 89,000 0 0 

Repayment $ 45,000 45,000 0 0 

I ntl!'rl'!;t ·1~·.000 "!.! .ooo u 0 

c. Total 
Payment 45,000 52,000 421J,OOO 368,000 368,000 368,000 

Balance J, 100,000 3,048,000 2,576,000 l,8t.O,OOO J,104.000 368,000 

Total Interest 388,000 ::..6,000 309,000 221 ,000 132.000 4:. ,000 

164 



10 .1. 4 

The yearly cost of products sold will r~flocc the 

following expenses: 

1. 
..., ..... 
3. 
4. 
5. 

Factory costs 
Administrative costs 
Marketing expenses 
Depreciation expenses 
Financial costs 

US$ 4,000,000 
456,000 
729,000 
388,000 
293,000 

U£$ 
~ 

,.--. a-, 
~,CJ!b.ooo 

============== 
Total production cost is estimate:d at US$ 5. 9 

million dollars for the first year of operations. 

The following financial capsule will show the 

position of Royal Food Industries projected 

financial performance over the years. 

A. Total investment U.S. S 5.16 million 
B. Net Present value U.S. $ 5.91 million 
C. Internal rate of ret~rn (IRR) 44% 
D. p~yback period estimated 4 years 
F.. Debt/equity ratio 60:40 
F. Return on equity at full capacity 78% 
G. Total annual sales U.S. $ 7.9 million 
II. Break Even point 2nd year 88% 

4th year 41. 2% 

6th year 49% 

* see this table in appendix. 
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10. 1. 5 

'the debt servicing rate used was bas~d on th~ 

prevailing industrial loan rates of 24% in the 

Kenya economy (1994~ but an adjustment is lik~ly 

by the year end. The alternative is to borrow 

off-shore as indicated above and the servicing 

costs will reduce by more than half. 

Cash flow The negative cash flow would be in 

the first year of operations only, 

otherwise the factory can sustain 

itself thereafter. 
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~-U}D{ARY_QF PR,.QJECT PRQFILE 

ROYAL FC-OD INDUSTRIES 

MILK PROCESSING FACTORY-WEBUYE 

CONSTRUCTION PHASE: 12 MONTHS 

FINANCIAL SUMMARY IN US$ DOLLARS 

1. Total Investment 
2. Net present Value 
3. Discount Rate 18% 
4. Internal Rate Return 
5. Payback period 
6. Debt/Equity Ration(Initial 

S,167 
5,905 
18% 
44% 
4 years 
60:40 

7. Return on Equity: 78\ at Full Operation 
8. Return on Total Investment 

at full capacity 
9. H.etun1 on !;ol e~ <.at lull 

capacity 
10. Profit with outside 

financing at full capacity 
(5th year) 

11. Profit without outside 
f in.-incing 

SUMMARY QF OPERATIONS DATA 

31.2% 

13.6% 

U.S.$ 1,462,000 

U.S.$ 2,662,000 

YEAR 2 
YEAR 8 

YEAR 4 YEAR 6 

PRODUCTS CAPACITY CAPACITY UTILIZATION C%l 

(a) Pasturized milk 13,~:2,:c.:; I."!1 85 100 100 100 
(b) Butter 142 Tonnes 85 100 100 100 
(c) Ferm~nted Milk 2,667,000 Lt 85 100 100 100 
(d) SJt irn::1cd Milk 868,000 Lt 85 100 100 100 

Total Sales all local - 7,983 10,955 12,778 14,904 

Total Number of Persons Employed 54 61 61 61 
Break-ev..:n point (% Cap Utiliza-
tion. 88 57 49 47 

167 



11.1.0 

CHAP"':-ER 11 

.eAfl.J_I. 

C_Q_M_M_E_NJ:.$ __ 0_N_f.t!\IANCl~_L Sl_A._I_~_MJ_NISL 

_RATIO_S AND CONCLUSIONS 

The attached (projected) financial statem~nts give 

an indication as to the level of operation and the 

resuJtant operating and net profit margins for th~ 

factory at Webuye if established on time. 1ne 

projected 10 year Sl'mmary shows that thi~ projc:ct 

by Royal Food Industries will be prof itdble 

throughout the period of project analysis barring 

any unforeseen economic down-turn in the national 

economy. 

Th·~ net effect i;;; that, the ope:rating prof it 

before providing for government tax, mov~c from 

Kshs. 17.lmillion or U.S.$380 thousand dollars in 

the second year of production to Kshs.630 million 

or U.S.$ 14 million ~ollars in the 10th year of 

production. If part of the profits are reinvested 

in the project, equity level will show µo~iti~c 

improvement as shown in table number 11.2. 

If actual figures match the projected performance, 

the potential invectors will be attracted to 

invest in this company and enhance its cap.i. ta1 
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11.1.2. 

11.1.3. 

the Kt}nyan economy. Disciplined anJ tough 

financial controller may look at such things us 

cost control such as moni~oring output per laLour­

hour or overtime restrictions and capacity 

utilization so that products (resource) not sold 

means a loss to the factory. There should not be 

a backlog of orders which would indicate a problem 

in production plans which may 

change in product~on plans 

particular line of products 

I ndu:;t r i~.::.;. 

necessitate total 

or a chang~ in 

at Royal Food 

Quality control will have direct effect on unit 

costs hence less customer returns which would 

translate positively on the balance sheet. In 

this connection, milk products that are produced 

from a given input of raw material and ~re 

saleable, translate into better profitability, 

hi=:nce any unexpected changes must be addressed 

promptly. 

Raw r1atcr i.ll co~~ts (pr ice) h..avc to l:r! WJtchcd 

close 1 y so that m<1nagemt.:nt decision i~ tak<.!n 

appropriately so that there is change in stock 

level~, change product prices or adopt different 

product formulations wh1~h will affect the balance 

sheet profitability. 
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~' ~" ' '"0 J f l ~ .-,..!:> :.....- .... • • 

ROYAL FOOD lXDl~TRIES 
PROJEC!ED BALA~CE SHEE~ 

Period 

1. ..\SSETS 

1.1 Cl."i\RfiT ASSETS 

Cc.sh be.lance 
Account receivable 
ln\'entory 

Raw :-iaterial 
~ork i~ progress 
Finished goods 
Spares 

1.2 FIXED ASSFTS 

C:.:"'.!. :!.::1:est'.::ent 
Cun depreciati.;n 
~et fixed assets 

TOTAL ASSETS 

2. LH.BILITIES 

2.1 crRRENT LIABILITIES 
Account rayable 
Short term loans 

CJC;C 

2.2 !':EDll~1 ~ LOXG TERN LOA~:3 

2.3 Ei;!rITY 
2 I . ~ ACCl":-1. l'.~D. PROFIT 
2.5 rXDISTRlBfIED PROFIT 

!~~TAL LIABILITIES .... -c ·.:> 

~·ork Cap. 
(days) 

15 

7 
2 

14 
120 

30 

- ---- - - - . --

l 2 3 

56 1, 163 2,682 
0 333 380 

0 90 103 
0 28 32 
0 228 258 
0 18 18 

4,723 4,723 4, 723 
0 097 1,394 

'~.723 L.,026 3,3:>9 

4, 779 5,586 6,802 

0 391 447 
156 104 52 

2,944 2,944 2,944 
2,067 2,067 2,067 

0 l38R) 380 
(388) 768 913 

!.i. 779 S,586 6,802 

-----~ ~- --~--··-·-------·-

170 

4 5 6 7 8 9 10 

4. 181 5,899 7,736 9,908 12,332 15,024 l 7 , SI~· 5 

456 493 532 575 621 671 i21+ 

123 133 144 155 168 181 i 96 

38 41 44 48 52 56 tO 

303 327 ::-." "'\ 
'H~l 411 443 .:.. 79 

18 18 18 18 18 18 :8 

4, 723 4, 723 4,823 4,823 4,823 4,823 4,~2'3 

l. 738 2,081 2,425 2,169 3,112 3 ,456 3 - , 'J I I :,• ',.. 

2,985 2,642 2,398 2,054 l • 711 1,367 l, 124 

8, 106 9,554 11,226 13,140 15,313 17,761 20,506 

536 579 625 676 730 788 851 

0 0 0 0 0 0 0 

2,576 2,208 1,840 1, 4 72 l, 104 736 368 

2,067 2,067 2,067 2,067 2,067 2,067 2,067 

1,293 2,927 4,699 6,6:i4 8,826 11,412 lt.,170 

1,634 1,772 1,995 :!,232 2,486 2,758 3,00 

t.' l 06 9,554 11,226 13. 140 15,313 17,761 20 I .:•06 

--------· 



11.3.0 

This internal statement shows that when costs ar~ 

properly control led and there is bf!tter asset 

manager11ent, good profits can be expected. ·rhe 

control of raw material costs (milk) factory 

labour, fixed factory costs, overhead co~tG, 

transportation expense would yic:ld good gross 

margin. Further control of administrative 

expenses, salcries, selling expenses, telephone 

expenses, advertising, travel and entertainmeP.t 

would generate a good operating profit. The 

factory can take advantage of the rural area 

investment allowance to reduce or pay no tax on 

the operating profit resulting in a good net 

prof it statement. In any cas~, the profitability 

of this project as indicated on the statement 

Ehows that 2nd year, the facLory earned 380 

thousand and in the 10th y0.ar US $14 million. 

The statement shows that a lot of funds will be 

required in lhu t.ir:_;t two yecan; ot. ltu: pruj1:c:t. 

Iff short term loan!> arc ricquired with tlw h.ic1h 

interest costs in the country, funds, for re­

investment would be limited in those early years. 

The ("Umu 1 ati vc excess cash ind icatL:d, pre::;umeG 

that re-investment is not a priority for Lhc 

factory hence the figures. 
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T;,.3LE II_. 2 

ROYAL FOOD l~JrSTRlES 

P!\OJECTED '.\ET I~CO~iE STXIE~~E'.\T 

I te;a Year l " 3 4 s 6 7 8 9 10 " 

:'otal Sales (OOO's $) 7,983 9, 129 10,955 11. 832 12,778 13,800 14,904 16,097 17,384 18,775 

:>lRECT COSTS 4,756 5,439 c,, .">26 7,049 i,612 8, 221 8,879 S,589 10,357 11,185 
~!aterials 4,623 5,286 6,3~3 6,851 7,399 7,991 8,630 9,320 10,066 10,lf}l 

Direct labour 67 76 91 99 106 115 124 134 14!> 156 
1..'tiliti.es 67 77 92 99 107 116 12S 135 146 1 :is 

Gf.-OSS ~!.~RGI:\ 0:\ SALES 3,227 3,691 4,~:9 4,783 s, 166 5,579 6,025 6,507 7,028 7,590 
I ~~:>I RECT COS!S 1,104 l, 184 1. :69 1, 362 1. 462 1. 5 70 1,687 l, 813 l, 950 2,097 
.~c:i. l ~~arketing 787 850 918 992 1,071 1 • 15 7 1,249 1, 349 1,457 1, 5 i.:. 
~anagecent & Technical 92 99 107 116 125 135 146 157 liO lt4 
Other overheads 225 234 2.:.4 255 :66 2i9 292 307 322 339 

DE?RECIATIO~ 697 697 344 344 3.:.4 344 344 344 3t.4 344 

OFERATI~G PROFIT 1,426 1,810 2,816 3,077 3,360 3,665 3,994 4,350 4,735 s, 150 
I~TERESTS EXPE~SES 376 365 309 265 221 177 132 88 44 0 
GROSS PROFl T l, 050 1,445 2,507 2,612 3, 139 3,488 3,862 4,262 4,690 5, 150 
nr.o~:E TAX 212 462 802 900 l, 004 l, 116 1,216 l, 364 l, sol 1 ,648 
:\ET PhOFIT 838 983 l. 704 1,912 2,135 2, 372 2,626 2,898 3,190 3,502 
DI\"IDE:\DS 70 70 70 14(· 140 140 140 140 140 140 
FRO FIT 380 1,293 2,927 4,699 6,694 8,926 11,412 14,170 17,220 20,581 
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TABLE If,· . .>, 

R0YAL F~JD l~)lSTKIES 

i'l\OJEC7D CASH FLOW 

':'ear 2 3 4 5 6 7 8 9 10 

50~·!\.CE Gr CASH 5, 16 7 2. 123 2,507 3, 159 3,4~1 3,703 4,008 4,~38 4,694 5,0i'e 

E.Ql'ITY 2,067 0 0 0 0 
!..0A~S 3, 100 0 0 0 0 0 0 0 0 0 
OER...\T~\.:; FR0FIT 0 l • .:.26 1,810 ~.816 3,077 3,360 3,665 3,994 4,350 4,i35 
~)E?R.!:Cl.!. ~ 10~ 0 697 597 344 344 344 344 344 3.:,4 3' . .. ~ 
r:::Es O.F CASH 5. 111 1,059 990 1,662 1,705 l. 868 1, 838 l. 91 7 :!,004 2,20: 

l~\":S!X::~T & REPL:\C. 4,723 0 0 0 0 100 0 0 0 1 CC; 
\"AR. I~ ~·v:\.Kl:\G CAP. 0 349 40 60 32 35 3i 41 44 I!; 

~~ 

DEBT ~E\'ICE 
~~!'r-r·~t 3g9 376 365 309 265 221 li7 l ')') _, .. 88 t..t.. 
Rt;.=.y::-.c.nt 0 52 52 420 368 368 368 368 368 368 

TAXES 0 212 462 802 900 1, 004 l. 116 1'236 l, 364 1,501 
Dl\'IDE~JS 0 70 iO 70 l .:.o 140 l .:+O 140 140 140 

EXCESS/:-:EFICIT 56 1,064 1. 51 7 1. 498 l • 716 1,835 2,li'O 2,4~1 2,690 2,8U-

cr:-;ru Tr::> c..xs:1 3ALA:\CE l'"' ..... . ..... ~~ 56 1. 120 2,637 4,135 5,851 7,687 9,857 12,278 14,968 17,845 
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TABLE NO ii· 4 

ROYAL FOOD INDUSTRIES 

PROJECTED - WOIU:ING CAl'lTAL ANALYSIS FOR YE.AR 2. 4. 6, 8 AND lU 

Period Work Cap 2 4 6 8 10 
(Days) 

1. CURRENT ASSETS 

l. l ACr.OUNTS RECEIVABLE 15 333 456 532 fi2l 724 
l ., I NVENTOIUES 

- Raw materials 7 90 123 14lt l6H ~96 

- Work in progress ., 28 38 44 S2 ·)0 ... 
·- Spares 120 18 18 18 18 l8 

l • 3 CASH IN lL\ND 10 43 46 50 54 59 

TOTAL CURRENT ASSETS 740 986 l,142 I, JL4 ~. 537 

.., ACCOUNTS PAYABLE 30 391 536 625 7JO "iS l ~. 

J. NET WOl!KlNG CAI' ITAL 349 450 '.ii (J '; 'J4 r,1H.1 

4 I NCRF..ASE/DECREASE 
IN WORKING CAPITAL 349 60 35 41 '.8 
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This portion shows a dcl iberate i11cr-:: ..... sc in the: 

working capital in the f irGt year due to either 

investor injection of cash or short term borrowing 

plus end of year projected profit. If dividends 

a~c d~clared and paid out, then working capit~l 

figures change showing a dip in working capital 

position ~n thos~ early years. It ~tdLle 

dividend r~vments are maintained. working capital 

projc~tions also remain stable making tht project 

appear viable. 

11. 5. 0 ~T_I_Q_JY!_~~SIS CHART_N_O~ 

11.6.0 

11.7.0 

11.8.0 

Using the di~;o~nting rate of 18% working capitdl 

days of the statement shows that there is low 

iuvestment requi:-ed and h;_gh returns consistently 

achieved for 10 yrs from 2nd year of operations. 

Returns on total investment shows 31.2% in fourth 

yeer of production. 

Returns on equity is also impressive at 78% in 4th 

year. There is some re-adjustment in third y~ar 

due to loan"' repayment 

BREA~ __ EV~!f_l!_Q_INT 

The project shoulj make sales of US$9.17 Million 

in the zecond year to bre~k even at 88%. 

1 7 :J 



41. 2% of production or sale:> of 11. 8 Mill ion 

Do 11.:.irs. 

11.8.1 

TABLE: 11. 5 (IN ooo•s ~l 
Year 

l 2. l ~ 

SALES REVENUE 7,983 9,129 10,955 11, 832 

Variable Costs (total) 4,756 5,43S 6,526 7,049 

Fixed Co~ts (tvtal) 2,177 2,246 1,922 1,971 

Where variable costs (V.C) are made up of materials, direct 
labour, and utilities expenses. The fixed costs (FC) are 
mad0 up of, Admini::trative coGts, marketing expenses, Benior 
management salaries and benefits, and other overhead costs 
including insurance, depreciation, and interest costs. 

The following formular is used in this model:­
BEP=FC X_]_OO 

s-vc 

T~e 4th year when production level reaches 100% is us~~ in 
this ex.:-tmple. 

n E P = _r_ c_,_x__ -19-9_ 
s vc 

B.E.P 

1')71 X_,__ _ _,,__100 
11, 932 - 71)49 

= 

1971 x 100 
4783 

41. 2% 
=-===== 

Year 2 of production or 1st year of projQct scheduling d~ in 
Table 11.5 will show the fu1lowinq trend. 

BEPc-J::.( ~-00 
s - vc 

.::: 

= 

:n 77 x 100% 
-, , 983 - 4·1:,6 
2._l_LJ_x_ _l_O_V 
3227 
67.4% 

From the above analysis, the project has good performance 

Th2 initial year of production when the sales arc 

l 7C 



p1oi•'1·1,•,f to 1.,. hiw .111d lh•• initi.il r.o:;t .al llll: pl.11&l l.iqla -

especially the financing costs and depreciation, the 

project's BEP is 67.4% which is slightly abovE the 

economically acceptable level of 65%. The 4th yf!ar whe:n the 

factory's production capacity is at 100%, we note that BEP 

is at 41. 2% which is very good performan.:e for a new p:-o ject. 
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\1.-\~l'.-\L COMPt:T.-\TION OF INTERNAL RATE Of RETtiRN !IRR) 

Year 

.., 

' ' 

.i 

"' 

;_) 

3 

y 

!U 

Net Cash Flow 
:lt 31 'Y.. 

(4.7~3) 

1.08-l 

I. 5 ]'7 

1.498 

!. ... 16 

1.835 

~.I -o 

2.421 

~.690 

2.878 

Discount factor NPV 
at 31 'Y., 

0. 763 ( 3.603.65 J 

0.583 631.97 

0.445 675.06 

0.340 509.32 

0.259 444 44 

O. J98 363.33 

0.115 327.67 

0. l 15 ~78.41 

0.088 236.72 

0.067 192.83 

56 10 

C..\LCLLA TION \, ·- ,,, 

:RR = .31 - 56.10 - 51.63 = 

51.6> - 56 I 0 

..J .. r:- = >I - o ..J = 3 ~>l0 ·<> 

107 -> 

Discount factor 
at 32'Yt, 

0. 756 

0.574 

0.435 

0 329 

0.250 

O. J 89 

0. l43 

0.108 

0.082 

0.062 

, - .: :. - ·'' :_ 
~ ,, ._ ' ,·. 

The d1tf..:n:ncc \\Ith 1he computer IRR at~~";. 1s assumed on I:' year basis less salvage \'aluc 

NPV 
at 32'Y., 

( 3.570.59\ 

622.22 

659 90 

492.84 

429.0() 

346.82 

30 l .31 

261 47 

220.58 

l78.44 

- ~ I r)3 

, ; ~ '.. ' - ., _ . • 1 r:. ''.., i ••• ! .. ,ti 

l '7 8 



PART II 

SJ;NS.lIIVIIY_ANAl YSlS 

This project could be sensitive to three main parameters in 

the Kenyan economy. The fall in the price cf milk sold to 

the end user due to intense completion in the market. The 

cold parameter to affect the factory's performance would be 

an increase in fixed cost either through qeneral increase of 

salaries paid to senior managers, marketing costs increase -

promotional costs, advertising, selling costs in transport, 

and other increases as in insurance premiums, rents if any 

anrl i r.tPn~st costs on borrowed funds. The other ma jar 

p?.rrlmeter to affect the plant's performance would be an 

inrrPnse in variable cost particularly o:i mnteri<'lls. If 

frlrmers rlemand higher prices for th~ir raw milk, this will 

C'lffrrt the plant's capncity utilization. The following is 

n s~rtrh on the effect on the fdctory's performrtnce <'IS per 

Thr pr i nr. i prt 1 prorluct at Roya I food I nrlust r ies wi 11 be 

pn~~u~11ri7.r>rl milk hence we will assu;ne that the changes affect 

th" frtrtnry nt 100~ production, althouqh this prorluc:t's 

intnke nf raw mat~rirtls wi II he 7SI. 

It;0ms 
~;i In>, n~ven11e 

Var iilhle Costs 
Fixnd Cost:s 

YgaL.-~ 
I0,9S'i,OOO 
6,526,000 
1,97./.,000 

(n) ~~_FalL_in S~l~LP_ric;g 
1rrl yP.rtr [<:;_){ __ 100 

8 - vc 

!9-2~L_'5 lOQ 
10,070 - 6'i?.6 

I ., ri 

Y~a.r_1 
11,837..000 
7,049,000 
1,971,000 



1922 x 100 
3553 

= 54% 

(b) 4th year BEP with 8\ fall in_Sales Prices 

FC __ ~Ll_O_O 
s - vc 

= 1971 x 100 
10,885 - 7049 

= 1971 x 100 
3836 

51. 4% 

c) BEP with increase of 8% in Fixed Costs, wh i.1 e other 
parameters remain constant. 

3rd year B.E.D FC 
s - vc 

2,076 x 100 
10,955 - 6526 

2076 x 100 
4429 

46.ll 

4th year R.E.P 212~ x 100 
11, 832 - 7049 

-· 211.L x 100 
4783 

44.5% 
======= 

(rl) If there is an 8% increase in variable costs 
(materials) while other parameters remain constant. 

3rd year R.E.P == 

= 

1fl 0 

H;"~- lOQ 
s - vc 

!92~-~_J_OQ 
10,955 - 7,048 

J_9~L~LJ_Q_Q_ 
3907 

49.2 % 

FC_X_l.QQ 
s - vc 

19-7J __ JL19_Q_ 
s vc 



1971 x 100 
11,832 - 7613 

1971 x 100 
4219 

46.7% 
===-== 

The net effect of the sensitivity analysis above is that the 

factory has n fairly stable Break even point under moderate 

changes in the prime parameters. The B.E.P is lowest when 

fixed costs are increased by 8% in 4th year which reflects 

the point at 44.5%. The highest BEP is noted when there is 

a general price fall of 8% in the 3rd year of production at 

54'L 

The analysis confirms the fact that a sales price increase 

in the economy above 8%, will have a dangerous effect on the 

factory's profitability. The BEP-is likely to be above 65% 

which may be unacceptable as the factory will be producing 

at full capacity from the 4th year. In conclusion, a slight 

increase in ex-factory price or a general price increase in 

the economy to affect this sales price - dow-ward would 

trigger production readjustment while reducing other non-

essential costs at the factory. 

* See also computer analysed BEP chart No.2 in appendix. 
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~~~AS THE PROJECT IS SENSITIVE TO: 

Th~ investors should watch out for another majo- competitor 

whose pricing could make the factory's products uncompPt it i ve 

hence lose the potential market. 

The investors also should make arrangements to invest in milk 

reconstituting plant for milk powder so that they can supply 

the market even during drought periods in the economy. Even 

without major droughts, there are dry months of January to 

March every year when K.C.C. normally pays a prerdum to 

farmers to persuade them to deliver whatever amounts of milk 

available. This should be looked into with a view of doing 

the same. Uncontrolled imports of milk products - such as 

butter into the Kenyan market may also affect the final sales 

hence, it has to be anticipated as a problem to find a 

solution to: 

controlling of running costs must he a priority for the 

factory if it is to remain competitive. 

From the foregoing, Royal Food Industries factory at Wehuye 

wi 11 contribute to new employment awrnues for the ynuths. 

To start, there will be 60 employees supportinq approximately 

600 people. The revenue generated by the vo I ume of tJS$7 

million in the first year and 9 million in the seconrl year 

would have multiplier effect of up to US$'10 mi 11 ion in the 

economy. This alone wi 11 support more people in t(>rmi:; ,-,f 

employment anrl investment. 
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I~C9ME DISTRIBUTIOR 

The $9 million dollars new income in the economy and 

especially at Webuye, will mean some distribution of wealth 

in the area for all those participating in the factory sales 

and purchases of goods and services at the factory. There 

wi J 1 be a general increase in disposable income for the 

affected citizens hence a higher sustained purchasing power 

than the average consumers in the area. This is evident from 

the salaries to be paid to the factory staff at a minimum of 

US$ 800 per year. 

FOREIGN EXCHANGE 

There will be no immediate benefit from the factory's 

operations in terms of foreign exchange, but later, Kenya 

will earn good returns from sales of the factory's products 

to the neighbouring countries. 

E~_IROHMEHTAL IMPAC1S 

Mo major environmental impacts are antidpated rtlthouqh 

chemicrtls used in milk plant cleaning will need prnpAr waste 

control facility befor.A disposal into n<'tturcd rivPrs or 

municipal systems, which has been provided for in this study. 
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ECONOMIC CORTRIBUTIOR CAPSULE <See attached table) 



'. "'l , .. 

E:ONOMIC COl\TRIBUTIO?\ (VALUE ADDED) CAPSULE (in millio,.!!!) 

.. 3 :; 6 f; 9 1 (J - - i 

1 Value of factory .. 
output (domestic) 0 i.98 9. 13 10. 96 11.83 12.78 13.c 14. 9 16. l l i. 3t 

... Value of material -· 
input ... :· 2 .:. . 6~ 5.36 6.43 t.95 10.55 8. li 8.75 9.45 1 'l ') , 

-'. -
Investments 4. 72 - - - - 3.04 - - - J ,Oi.. 
a.\ Imported :: . 94 - - - - 2.94 - - - 2. 9i. 
b) Domestic l. 7Sl - - - - 0. 10 - - - 0. l (J 

.), Curr,nt Material 
Input - 4.69 5.38 6.43 6.95 7. 5 8. l l 8.75 9.45 10.21 
a) Domestic - 4:. 6: 5.29 6. 3'- 6.85 i. 40 7.9~ 8.63 9.n l Ct. 06 
b) l,;tilities - .07 0.08 0.09 0 .10 O. ll 0 .12 0 .13 o. 12 (j. 15 
c) Imports 

... NET DOMESTIC 
VALUE ADDED (4.72) 3.29 3.7i 4.52 4.88 :!.23 5.69 6. 15 6,64 4. 13 

s. REPATRIATED 
INTEREST .36 .36 .35 • 31 .26 .22 .18 .13 .09 .04 

t. NET NATIONAL 
VALUE ADDED (S.08) 2.94 3.41 4.21 .:. • 62 2.01 5. 52 ti. 02 6.55 4,08 
TO ECONOMY 
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CONCLUSIONS 

It has been established that more than 50\ of the milk 

produced in the country never reaches the organised market 

where it is processed, sold and in the process, earns the 

government revenue, create jobs and improve the general 

living standards of the popula~ion. 

It has Leen established that Kenya's urban population is 

increasing at an alarming rate of 7. 7% per annum which 

dwarf's the national population growth of 3. I\ . This urban 

population eventually gets into the formal labour force or 

business hence net consumers of processed products such as 

pasteurized fresh milk and other milk products. 

It has been established that Kenya hosts enormous number of 

refugees ( 1994) hence this is a new market for processed 

products and for milk, When U.H.T milk is diverted to this 

market, a shortfall fresh milk is experienced in the economy. 

It has been established that, liberalisation of the milk 

industry is creating butter prices for the farm~r through 

competitive bids for his milk by different vendors unlike in 

gone years of the KCC monopoly. 

Raw milk production in the country has been increasing yearly 

from 1986, 1.5 billion lit~es to 1993, 2.4 billion litres 

which has reduced KCC's total processed milk l~v~l from 30\ 

to 15\ meaning the production capac; i ty of KCC is stagnant 

inspite of increasing availability of raw milk. Th~ new 

185 



industries have not made any impact because of their small 

volumes and unreliable production records. New factories are 

definitely required to cope with this situation. 

The records in the study show that this factory will be 

profitable if implemented on schedule. A decline in dollar 

value againist the Kenya Shilling has lower the cost of 

machinery substantially since 1993 when the prefeasibility 

study was made and the dollar was at 72/= to one dollar 

against the present 45/= to one dollar ( 37\ drop). The 

machinery and equipment would be imported hence payments will 

be in dollars making a corresponding saving in cost. 

The project is viable with good projected profits, it will 

create new jobs and be an addition to industrial development 

in the Kenyan economy. Chances of implementing the project 

are high. 

lR~ 
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/f.:UEA· 1- M.m!!hfY Rainf_all Du!.ing_j_9Jt8-199_2 {Rainf<!lf 1n mnl} 

Month long Torm 1988 1989 1990 1991 1992 

Moen Monthly 

J•'"'"'Y 47.44 75.6 2.0 5R.9 90.7 10. 1 

r.!>r1111ry 62.04 69.f' f'i I. I 118.5 41i.S 14.5 

Morch 162.2 175_7 187.3 285.7 105.6 71.7 

April 207.18 342.5 163.I 301.3 152.1 76.7 

May 165.7 86.0 204.2 174.3 191.9 172.1 

June 79.1 129.7 6~.1 47.1 81.3 72.1 

July 97.1 163.3 90.5 Rll.4 88" 56.9 

Aucr•!ll 84.02 118.9 H.1 135.8 75.9 65.6 

Swr111mh'tr 118.7 235.2 89. I 68.9 99.4 IOt.8 

Oc101,.., 115.4 6".6 1JR.7 132.2 124.9 116.6 

Nov11mhG• :o.s 93 5 85.0 104.9 24.2 55.1 

Dec.-1nhnr 150.4 96.S 
1 '"·" 

70.11 10.3 67.0 

~ltn Monthly 105.9 135.9 107.3 137.1 97.6 73.4 

Reinf11R 

SIDJrce: Meteorological Department, Bungorna, 1993 

MaJtimim:Li'rld Miiilm11m. MQ~HIJ.ly_JVle~n Terr.P-ernJtJres From 1990-19~ 

Month 1990 1991 1992 

Max Min Max Min Max Min 

------

January 30.6 14.2 29.6 15 5 31.9 16.9 

FebrOrtry 27.7 14.3 30.0 15.4 28.5 20.2 

March 21.1 15.6 30.1 ·t 5.8 31.1 16.9 

April 26.8 15. 7 26.3 16.4 28.8 16.9 

M~y 27.8 15.4 27.2 17.0 27.7 16.6 

Jwm 26.9 13.6 76.2 16.9 2fl.6 15.8 

July 26.7 14.2 25.1 16.7 27.0 15.8 

Augusr 27.4 13.4 26.9 16.9 27.2 16.4 

Septnmhr.r 27.7 1'1.9 28.8 15.5 28.2 15.8 

October 28.1 Pi.8 27.3 16.2 7.8. 1 15.8 

November 28.2 16.3 26.1 15.9 26.8 16.5 

Dccembnr 27.6 15.2 28.2 lf).8 28.4 16.6 
---------·--------------· ---- --------· .. -----

Soun;_~: Mctnnrological Dept., Bunnoma. 
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A.2 M110 Maothli 81lofaD1mml 

Month Long Tenn 1988 1919 1990 1991 . . 1992 
MontNyMeen 

Jenuary 78.1 1s1.e 18.9 118.2 129.3 28.1 

f.Oruery 100.8 66.4 13.3 173.8 17.8 16.1 

Merah UI0.8 193.4 202.7 192.1 203.0 46.2 

Aprl 299.9 602.8 227.1 221.5 198.4 34tl.S 

Mey 271.3 211<>.7 242.7 Hl9.4 4tl9.3 207.0 

June 148.1 130.1 185.1 74.4 95.2 ·427.0 

July 155.9 293.1 114.7 17.4 92.9 112.2 

Augu1t 238.1 415.8 253.3 429.9 210.2 179.1 

September 188.5 290.1 172.8 130.0 118.8 133.2 

Ootaber 172.2 188.8 211.3 119.3 247.9 154.0 

November 134.7 124.8 125.0 178.4 112.0 H.O 

Deoember 81.2 24.8 158.6 63.9 16.2 70.7 

AnnuelTotel 2001.4 2113.1 1971.4 196:.t.1 2047.1. 1933.3 

Source: Meteological Station~ Kakamega, 1993 

tm1el The Mean Annual Rainfall total for 5 years Is 2, 109 mm. The Long Term 
Monthly Mean Rainf~ll above was calculated for a period of 10 years from between 
1983-1992. 

Mean Monthly Temperatures (Centrigrade} 

Long Term Mean Monthly T emper111ures 

Monthly Meen 
1991 1992 

Month 1958 1989 1990 

21.0 21.0 20.2 21. l 20.7 21.9 
January 

21.5 21 3 21.2 20.9 21.5 21.5 
February 

21.9 21.3 21.2 20.7. 22.0 22.9 
March 

21.0 21.0 20.4 18.7 21.0 21.3 
April 

20.5 20.8 20.0 20.4 20.5 21.3 
May 

19.9 19.8 18.3 19. l 20.1 20.0 
J1.1ne 

19.2 18.3 19.3 18.7 19.1 19.0 
July 

19.6 19.8 19.6 18.7 19.1 20.6 
August 

19.9 19.7 19.7 19.5 19.9 26.6 
September 

20.4 20.7 20.5 19.7 19.7 26.6 
October 

20.5 20.4 20.9 20.1 20.3 27.1 
November 

20.6 20.7 20.3 19.9 20.4 26.8 
December 

Mean Annual 20.5 20.4 20.1 19.8 20.4 23.0 

Source: Meteorological Station, Kakamega 1993. 

NB: The Mean Annual Temperature for 5 years is 20.5 degrees centigrade _':"hile 
the Long Term Monthly Mean Temperatures were calculated for a period of 

13 years, i.e from 1980-1992. 



TAIHF NO. 5 

VARIETY SELECTION FOR FOOD CROPS 

CROP 

Maize 

Sorgh11m 

SOURCES 

·r. 1 . 

'.t ? .. 

* :~. 

SEASON 

Hain ra. ill$ 

c;hnrt r.::\ill"' 

m;i i n r·"' i n5 

m.::\in r·.:tinc:: 

rn-" in r;i i ne: 

'-'hnrl. r·;iin~ 

VARIETY 

pi nne"'lr 

llyhr·id, 

(, 14. 625 

Dr·y l -"\nrl 

r-nmpn"' i t.A 

K.:. Lum-"' n i , 

rnrn~os i 1-.F. R 

L·Jhjf·.A 12QJ 

Rnko 

,., . .,. rv1rf i ;in wondr:> r· • 

c11-"\1--f:lnt i no 

mL•Je. 7 1 rnn j ;;\ 

"'~" 14? 1:;1_p 

1 004. r,1 p 7 

ReJqi11m Congn 

llill.IA741 

R 1 ;ick l·l.:1wk. 

Hi 1 l 

REMARKS 

Hyh r· i rl~ rPQU i r~ 

high r.11ltiv;tl.ion 

*1 

llnJjkely t.o 

51 ICCeRrf 0 f t·.Rn. 

*1 

*3 

*' 
ii:] 

"'' 
* l '2 

ln1mP1· rJrr>11ahL -

Farro M;ir-1.:lQFHnPPI. f)ivi~irm,Minic::l.ry of f'lqrir.111 t.11re. 

r> i "'- l.r· i r· t. ,:1q1 i 1:·111 1".11 r·;t) n r r i r.nr 5, K."llu1rnAg;i, R1 rnqnm;i 

r,,. ;:, i 11 1 F!<:Jl llrrP. of ~.hr> M;il-.inn.:tl 

r hi l<.:t. 



JllF.,LF NC•· (,.. ~ I~ ~;-r I M1\ T r.11 Y 1 r.r.w; rrm J 11r pr)'J r. D f00[) c 110r r I ur. 

- ------------- ----·-·--- -- -· -- ----------------· ----

H<> l l 
cli :.t:r I b11t_Pcl (,OW~( lfrnlt: 

i:rnp ~·":l ~:n n _l_/ I"·~ r ; n.J t: <) r.1111(.'\ll of opt: I rn111n 

h-1 r1.···~I: r '"'" I r ,.,J y i "l rl 

( rl ;1y:; l (mm l lkg/h.1) 

----- ------- - ------ ----- - -- ----- ---------------

M<ti7.~ Main f ;\ i I\ S 150 t:o 100 550 to 750 5,000 

Shnrl: r rt i nr; IJS 1:0 95 240 1:0 <t JO 2,500 

Fi ll']" r mi 11 (?I: ll:iln r~in~ inn t:o 160 500 to 900 2,500 

~n r •Jh rr 111 11.i I n r .1 j II!; 11;11 1-_,, ton '100 f:f) 000 r;, 600 

!Jhnrl: r :ii nc; 75 t.o 95 220 to "fl 0 4,000 

COWp'2'·1r, M;i in r.:i in:. 120 to 150 250 to 500 2,200 

Sh'> r I: r :ii n:. 70 l:o 90 200 to 400 1, 500 

r.rP.P.n qr;im !Jh<H I: r-1 ins 75 to 90 200 to 400 l,500 

0<?;'111!'; ( '?'J 
can;i,I i an 11.:iin r.1 in:. 120 t_o l Sfl 250 t:o 4 50 1, r;oo 
wono.,.rl ShfJ rt: r "Ii llS 70 r:o fl 0 211:1 t:o ·t10 1, r;oo 

Grounrlnnt Sh<>rt: r:i in:. '1 n r:o 120 21JO t<J 550 l , IJOIJ 

rig,.nn ('HO(\ !j Rol:h ~~.l~Ofl!'; l!JrJ t.o 260 500 l:n fJ f) 0 2,llJO 

!';oy .1 I>" .1 II 11'1 in r-1 i nr. I lfl tn I r;o rnn r-_o -, 'jl) ].,'jfll} 

Sh<>rl: r -1 in:. 11 0 1:0 !JO 350 t. I') r, IJ I} 2, 'jQI) 

si.msim Short: r~ins 90 t.o 120 JOO f:I') 50() I, 000 

---------------------------
)_/ Thi? r.horl: r.:iiny ~<>:i~fJn h.:io::: r.ith,.r urtr<?li:ihl,. r;iinf;ill, :inrl 

r:r•Jpping ir, nr11: -1~ c<>r•-:iin ar, 1l11rln1 1:110 rn:iln r;ilno:::. 

.. 
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~-l.1·1hl11·1'"" 11.1'1"1 '"' ll•1ot•1I· l.•·m"" :1l11•:k: rh••ri~ w•>rk wit.It 11l.l1••r 

!l<::i•)n~ ."\wl st:Qc:~·r, i~ r'?quired (1''.J v.1\,.11-:ia or;ing'? .'lwl 
v.:tri<?t:l,.s of l•"m"ln, lirnn, grap,.[ruit: :iml t:ang,.rinl'). 

Mango: R.-:trib., :iml Ug".>t.t'? h::t'.'t> l~<>n gro'-'n. M<tngo .. s w"'rf> !;<?<?n t:o h'? 

growing ·..-nli .:iml t:h .. r<? ar"' many ot:hf>r v."triet:i,.s t.o t:ry. 

pjnt?;irpl<?: Th'? ;irJvice of t:hi? grow,.rs ne.-:tr Thik.1 :tn•l t:h<? uat.lon."\l 
11ort:ic11lt:11ral il"c:;,.:irch :-~:.t:il)n wf)11lrl IV'! r:ought:. 

Vegel:.-:thl,.s: S0me name~ vari<?t:i'?s i"IC'? commonly grown, eg orumh,.:id an~ 
s11•1ar lo;if c-'!bb.v1es an•J llonf>y Maker an•I Mar globe t:om.:it:oes. 

Wond J ."\ml 

lots: 

[,OC"' l pr<?ferell':: .. '.; iHe ('(~-emin<?nf:}y i mpnct:;int for l'<lll;Jllil'.i anrJ 
ol:h_~r frt1it: an·J t:hl' rr0j.,.c:t: can only provid,. imprr)VorJ 

p!ant:ing ~at:eri"'l of local variet:ie5. 

Fnr h•tilrlinq n( f<>ncirl'J pol<?s, [uel an<I charcoill m.-i~:ing, t:hP. 
t:ro.•<>r: shnwn in T:tolr? 2 ar<? [l'>COmm,.nrlerl. 

Remarl<s (from 'J\ (;11irle to !lp1>cies 
Selecl:ion for rropicill and suh­
tropical Plant;itions', Webb et al 

CF'I 1980) 

r,uca I ypl:11 s 
(perlr.ips the 
hi?sl: group for 

E:. camaldulensis orought-resistant: but affP.ct<?d by 
t:ermit~~- Stan~s s~asonatly 

watP.rloggP.d soils. 
15-2~ ml/ha/ynar. 

r.rrvi 11,..i 

r. a r. ~ i ., c. s i aml"·l 
··~--·-····--

V<?ry prorluctivn sp<?Cio>!; 

H - 70 ml /h:i/y•~'-ir. 

rrr(<>r:. ~f?"Jl :.0il~, fire­
rnsist:ilnl:. 21-1~ m1/hil/yrar. 

Tnl<?ratrs :.h:illnw :.nil;.. 
IJ-}IJ ml/fi,i/yP;ir. 

commonly grown, nnnrl;. fren­
d r ,, i n i ng ;in• I inn i n t; r.n i I s • 

;'! n-11l rn 1 /h.i /Y"•H . 

fr n '? -<l r ;i i n i rvJ :. n i I s , r f? r, i :. t .111 t t: o 
tnrmintr:.. I~ 2r; m1/hil/y,.;ir. 

rr1?n-<lriliniw1 .ind rilf·.hl"r ''""P 
:.oils, fll<?l -ind rh,irr:nal. 
<;-ln rnlrn/h.i/y.-.nr. 

rrefl"[C, wn!l-rlr.1innrl rlnnp ;.nils, 

w~ry t.o•HJh, cnppic:~·s, h11ilrlinq 
poles .i:. •..,rnl 1 nr: r11 ... 1 .inrl 
charcn.:il, rn~:i~t.int· l·n ~"rmit·nr., 

11-ln ml/l1i'l/yanr. 

.. 
~.-... 
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Below follows a s!1mmary of the technical dt=tbl on basis 
of which thP. dairy plant has been designed. 

~ain Capacity of the Plant 

Input 

Milk reception (3.2% fat): 

Output 

Pasteurised skim milk 
filled into plastic pouches 

Pasteurised milkfilled into 
plastic pouches 

Mala (cultured milk) filled 
into plastic pouches 

Butter in cups 

Buttermilk filled into 
p1astic pouches 

Basic Data 

Working days 

30,000 l/d~y 

1,500 I/day 

23,400 l/dAy 

4,500 I/day 

300 kg/rlay 

300 I/day 

The plant is estimated to be opP.rating 7 rtays/wPek 16~ 
rlayi:;/year. 

Milk reception 7 days/week, total 365 days/y~ar. 
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Voltage: 3 x 380/220V, 4 wire 

Frequency: 50 cycles 

Climatic conditions 

Wet bulb temperature: max. 25°C 

Max. ambient temperature: 4o•c 

Min. ambient temperature: + 1·c 

.Altitude 

The site is situated at an altitude of less than 500 m 
auove sea level. 

Water supply 

It has been assumed that the raw water temperature is 
20°c and of a quality corresponding to The World Health 
Organization's International Standard for Drinking 
Water. 

~egree _ o(_Auto~ation 

The plant is generally based on manual operation which 
means that the product flow is diverted to the various 
tanks, proc~ssing machines and filling machines by means 
of manually operated cocks, valves and swing h~nds. 

The individual machines and 
plant operate tc a great 
controlled and regulated by 
pressostats, etc. 

For further information, we 
M~~hinPry", Chapter G. 

processing lines of the 
extent ;rntomatically, 
means of th~rmn~tatq, 

ref er to "Li.~t. of 
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18 June 1991~ 

TF.RMS OF' RF.FIO:RENCIO: FOi~ I\. 

FF.AS I BI r.. l TY STU OV FOi~ ROY I\ I. FOOD 
I Nl>l f~TI~ I l<:S ON MI 1.K /\.Nil MI 1.K PROl>lJ< ~TS 

FACTORY PRO.J F.C'T 

\ . 

-WF.BUVI<:-

,\ . G F.N F.RA L 

Tn 011tlinP in ,ipfnil thP KPfl'l.":t r.n"•,.rnmPnt's 1>rnnnmit:", 
ind11!=:t rinl, finAnciAI, ->nt:"i:tl pnl irirs I hnt wnuld :tff,.,~t. 
I.his projP<:'t 1tnri how thp~· PnhnncP its viRhility. 

T1 nnA}}'ZP thP gpr,tnrs thnt would hPrtPfil. from thi~ 
prnjPrt's invPstmPnt. 

R. AGR. T ClJLTURF. 

To c;t11ri>.· Anti invrst.is;(AfP in .trt:til :-ill f:1•~t.,rs lh:tf 1ff••<:"t 
t.hP lor:tf ion nf thP prn jPrt. Jn p:trl irulnr to study; 

WP:tt.hPr p.llflPrns in thP t:ir~r>t :ir":t inrl•ttlin'( K:'lk.nmP•~:t. 
Rmu~omn :tn<t IJAsin ~ish11 distrirt.s. 

t\nAlyze the soil str11ct11rP. i_n the t.ar~Pt f:trmin~ ArP:t :lnd 
its s1dtnhility for thP pbrntin~ of rfairy l'lnim:tl grASSPS 
.<\nri AV.<\ilnhilif'.1-' nf :tnim:-.1 fPrrls fnr hi~h yi,.ld of milk. 

f.ook nt. nn<t study rlisPnsP ront rol nnd rythPr prst. ront rnl 

mPASllrPS. 

Thr. A\'Ai l:thi I it:i-· of lnnd in tnr~Pt :ir,.:i fnr f:t<'.'fnrv rompl»'C 
l\nri thP nvnilnbility of prospPrt.ivP r,ontrArt. fnrmPr~ t.o 

provirlP milk on:\ contin11011s hAsis. 

EstAhlish hi!{h sr1u:;on :rnrl low c;p11snn for nlt.PrnAI ivP plnnl.~ 
for pron11ction. 

AnAlYZP. t.hP 011tp11t. VPrc;11s vAl•1e (')f rnmp,.t.in~ r11sh ~rnpc:.: in 
t.hE' nrl"n And projP<:"t. A proh1thlP. prir.r. str11~t.11r,. (pPr 

k i I o /1 i t. rr ) . 

r.. TN FRI\ STR.{ rr.Tt rR. F: 

~11rvry on thP t.rnn:c;pnrtntinn c;v~l"m in th,. rir,.n .::tnd 
~nvPrnmPnt plnnc; for improvrmPnt. 

Ann 1 y 7. P t. hf" fl I t P r n n t i v,. w n y "l An ri r n ~ t ~ o f r" ,. r i v i n q rn i l I< 
frnmo11tlyin~ fnrmPrc;, rnntrnrt-,.,i hy lhP fn<·tnry,if thi~ 
i :"! n,. r,. !HlA r y - Th P :t v I\ i I n h i 1 i t. y An rt r· n c; t "' n f 



infr:'lstr11ct11r,.. - T••l,.phon,. ""·~to>ms, ,.,,.,·tririt:--· .:tnd wAtPr 

ron111>r t ions. 

Roncis I ink in~ to mnjor hi~h"':'"·~. 

0. FACTORY 
t. 
- OPvP}np the prod11rtion prn~rAmmP. 

- The rpq11irPti tPchnolnsty ~nd its 1rriuisition tol(Pther with the 
nt.t.Pnrlnnt. costs. 

- So11rces of HAchinery And E'luipmPnt ./whPt.her new or 11s1>d. 

- How rAw mAterials wi]l hP .::trquirPrl And prncesseci. 

- Fnctory supplies to he Ar.quire.I. 

- SpArP pll rt.s for t.hP mnrh i n1>r:--· :tnrl F.'111 i pmPnt. nnd .:tv:ti l :.lbi Ii t y 

nftPr instnllAtion. 

2. For t.hP .::thove suppliPS, quRntitiPs nn<i qnA)ity of s11pp)iPs. 

F.. 

- unit. rost.s to hP rfpveloperl 

- storA~P of rAw mlltPriRls,protiurts nnrlPr pror.ess finishf>d 

stnnrls. 

ENVTRONMF:NTl'L fMPACT 

Oispnsn) of so)irl wnstP ~PnPrAfPrl nt Lh~ fnrtnry Anrl lhP 
nssnr,intPrl rnst.s. 

ThP ~nnd hnusPk,.Ppin'( "ffnrt s t.n he rlPvPlflpPri 



t•\ 

F. F ;\<~Tony· /\ nM l NI STR .\TI ON 

llr·~:-ini ~nt inn c:;t r1u·111r,. nf 1 J., .. f:H·t or'' 

- lfllmfll\ rPc:;o11rrpc:; 11t fj:~ritinn :'lllif r·nc::I<> .,c:c:;nr·i:tlPrf In '11• 

prnjPrtPri. 

- l'r·nr11rPmrnl nf c:11ppl j,.c:; Ptr. 

- T11r~1k,.~· prnjPrf (:lfl••rrHt.t.i,.,. an;1f,·c:ic::) 

c;. MARKET I NG M/\NACiF.MENT /\ND HF.SE..-\H<~lf. 

I. HarkE>t _ann J ye:: i <: 

-Prnriu't ,ff'>VP)nrlmPnt. 
-Pririn!J sf r11rt11r,. nnri ronc:t rnint <: 

-Prnmnt. i onn l ,\\"PflltPC:: 

2. Djst.rilmtinn:tl rtrnnnPlc:: 

-PrnjPrt,.d ~n)t><:: nf prnriurts 
-T:tr'tPt mar·lct>I~ nnrl slrAtP~iPS lo r<>nrh tlwm 
-ni r,.<·t. ,.,,. ind i rPrt. c::R. I PS 

-Thf'> ;:u:·tu;:a) c::iZP nnri rost.s nssoriAIPri wit.h mAri<Pf in~ nf thP 

proriucts 
-HArmnnizin't thP mnrl<Pt.c:-nnmP<::tir,PTA,ovPrc::PA<::, i..·ith th,. 

f11rt.nry out. p11t In nrhiP"" nptim11m npPrntin't prnfilc:;. 

-r.nnc::tr1tinls in 1.hP TntPrnnt i0nnl mnrk"tc:; 
Trn11'thc::, •p1nl:tc::, lnr11l rontPnt ):iwc::, 
F.x<"hnru~f> r·nntro)s, tr:inspnrtntion. 

- TAXPC:: nnd fnnd )Aw<:. 

H. FI;N/\NCE: 

Fin11nrinl. St:1f.r.>mrnt.c:;: 

- T n I. ,. r n fl I 11 n t •• n f f1 P. t 11 r n . 
-rri:-·hnrk P"rin1I. 
-·RJ"Pllk-l'VPfl :tnnlysis !RFP). 
-~Pnsit ivit:v 11nA)y~is. 
-r.o~t. RPnPfit nnn]y!'li-;. 
-Th,. 0Pht/F.q11ity Rnt.io!'I. 

r. CONCL(JS r <>NS 

-ThP mA.inr :\ffV."\fltl\~PS nf fhP plllnt .. 
-Th,. rhnnr·pr.i n f rPnr·h i 11~ i "'f"> J 1>mrn t I\ t j l'lll <t I 11 '~'' • 

.1. <>TH F:R.S 

l.nnk fnr prn_j,..r·t r i 111tnr i,.r 
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Pr,..ru1r••rf h,·:-

T. S. I SF.~YE 
T•H .\f, ''IFOR~AT JON SYSTFMS v;nwr 
( ~fnn:u~rmPnl. :tnrl prnjrrt ··nnc::•tl t :'Int c::.) 

P . 0 • ROX 5 'i RH 
NA TROIH 

.. J g!J4 ~-" 
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l>ur:tl ion: 

[111 I y ~ .. , t: I Oil 

- f'rr(':ll:f" d.-:t(t study rcl'•ll"l in J r.011Ir.s, nnc to 
be- sc-nl to pro Jl·c t s1-mnsor ;md two ( 2) Io utH l>O 
Ill) r nl" COIDIDC'nl· s. Tht- report shou 1 cl i ncti.. tc a 11 

C'lc-111c11ts n·f~rrcd to :ihovr. 

- l-rrp:in· ri 11:11 sl"tHl_y t"f'(><H"I in R co11lc:o; h:isccl on 
co111111cnt s r('cci VC'd from r1-ojrct S(lllllSO[ :md UNllJLI 
111..l. One copy each of the (i11:1l rr.port to send lo 
Hinislry of ln(lustry. UNIOO office in Nairobi and 
J co11h~s each to thr. project sponsor and UNIOO 

IKl-

In c:oll:tboration with l he p-oject sponsor 
report lo potrntl:il 

ins I i I 11t inns :mcl othr.r 
di sc11ss :111<1 prcsrnt· 
invesl 01-:o;, fj u;111ci n~ 
1-rl cv:u1l l':irt i rs_ 

J. 1110111 hs 

To :is!':i st l h~ proprlrtor o( Royal Food fm)11!'>triPS 
in the i~J,.nt i[Jc:ition, formu]:il Ion anct 11rnmntlo11 

of milk :md mill< pro<lut::ls pn1Jrct·_ 

/ 
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.f 

t; I I I \) i.' 

·• r• I <' 
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BULK RECEPTION 

SECT I 0 N 1 -1 

BUTTERMILK 
HEAT 

I 
PAHJMILK 

1t.cpo L 
I 

MILK RECEPTION 

CAN WASHING 

01.12 

01.06 

TION 

UNG 
CAN RECEP1 

01 

01~ 
01.06 

01 

CAN RECEPTION 

1 
01.04 

M.ARKET MILK PRODUCT MILK PRODUCTION 

STORAGE 

I 
' 

I 
PAST.l_MILK 
10.~0 L 

I 

FILLING 
FILLING 

·1 lllPR 
CIP R 

04.05 

BUTTER PRODUCTICN 
JUCTICN 

MILK 
COOLING 

10.000 L/H 
20-4'C 

~c.w. 

~ 

RAW MILK 
STORAGE 

I 

10.~ l 

I 

I 

10.~ l 
I 

01.16 01.13 

SECTION 2 MALA 
RIPENING/COOLING 

roDI 
e.:J 

04.06 

I 

5.~l 

5.000 L/H 
Js-1·c 

l.W. 

03.04 

CIP R 

t 



BUTTERMILK 
HEAT 
TREATMENT 
AND STORAGE 

SECTION 3 ] 

PAHJ_ .. IU< 
1C.<f0 L 

I 

STORAGE FILLIN 

OP R 

BUTTER PRODUCTICN 

CREAM RIPENING 
AND STORAGE 

05.04 

CHURNING 

-WATER 

-c.w. 

FILLING 

OP R I 

04.05 

RODUCTICN 

RNING 

l 
~ -WATER 

11'-'l I • / , __ , 
- c.w. 

I r1 ~ 
05.13 

-1 

I 

1~~1 
5.~L 

04.06 03.05 

FILLING & PACKING 

.41 05.07 

I 
I 

05.09 05.06 05.08 

MALA 
RIPENING/COOLING 

I 

5.000 L/H 
l5-7"C 

1.W. 

OJ.OJ 

05.11 

~ 

03.02 

COLO 
STORE 

SECTION 4 

5.(JI 
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MILK TREATMENT PLANT 
4-50-65-74/90-4/35'C 

5.000 L/H 

02.03 

ST. 

02.07 

SECTION1 l 

02.09 



IP PLANT 

11111 

1~~ 

03.07 03.06 

CIP 
FORWARD 

SECTION 2 

• 

Client: 

Project: 

Subject: 

aient: ROYAL FOOD INDUSTRIES, 
NAIROBI, KENYA 

Project: NEW DAIRY PLANT 

Subject: FLOW SHEET 

APV DTD 
~ (Donish Turnkty Dairies Ltd) 
(Oon11h 2 Europoplodt • OK-8000 Aorhu1 C • Denmark 
2 Europ Tel.: +45 86 12 41 55 •Telex: 6 45 41 dlkey dk • fox: +45 Be 19 55 58 
Tel.: +.11 Thi• drowln9 It our exdutl-ve property, ond moy not without our conttnl be 

Dr9. No: 10 
Job No: 31-50406.01 
Dote: 22.12.94 -
Scalt: 

Drawn: BIK 
Approv.: PHL 

•\APV 
S)DTD Thi• droY utllzed, cop~. r.,roduced, trontmltled or communlcottd to a third party. utll,ed, ------·--.L..--;.....;.__...;.. ___________________ .._ ______ ...,. __ _ 




