~Chapter 4

Selection of Projec(s Introduéed.

Onie of the basi¢ conditions affecting the feésibility of the Nyesi Industrial Estaté is
the possibility of company location. First, it is necessary to select the industrial projects which
cdn be realized in the Nyeri District and then decide if they can be introduced into the Industrial
Estate.

Future mveshgallons must be performed to evaluate quantitatively whelher or not
the local populahon can slarl the various industrial projects by themselves and sufficient proﬁts
can be assured.

4-1 Basic Conditions for Project Selection
In the establishment of industries in the Nyeri District, priority will be given to those
industries which meet the following conditions:

(1) Industries which will supply industrial products {o the Nyeri Disttict market (indus-
tries (o replace imports and slnppmg in of producis from other areas)

(2). Industries which will process resources of thé District (:nduslnes to process
agricultuca) and forestry products)

(3) industries developed together w:lh the formation of new markels (mdus{nes con-
nected with agncultural promotion projects, industries which market agncullural
products, mdustnes concerned with lhe mtrocluchon of new agnmltural products and
their processing, ete.)

(4) - Jadustries ccmnected with the expansion of existing industries (the so-called suppoxl-
ing industries, one example in the case of Nyeri is Jumbering related industry)

(5) Industrics with the competitiveness to advance into other markets, especrally in the
‘Nairobi region (non-durable consumer goods)

(6) 1industries dispersed from the Nairobi capital region

The basic policy v.;ill be to selectively introduce those industries which meet these
sélection conditions, hav'e emplcyment capacity and can be established with a smalf investment.

4-2 Selection of Indusmai Projects :

To the industrial products and types of mdustry hsled on the basis of the conditions
mentioned above and the possibility of obtaining investment from various ficlds, the pro;ects rec-
ommended by the K 1. E., 1.5.P.C, L.C.D.C. and government financial leaders in the Nyeri District.

This resulted in a tolal of 27? prowcts for selecuon ‘

The greatest nuinber of these projécts are of the type which produce finished prod-
ucts from imported raw matenals i.e. import repiacement industries. The next largest number are
agricultural processing mdus{ncs which depend on agricultural raw materials. Many of the indus-
trial products aré mtended for public consumption (28.4%) with a téndency to the replacement of
imported consumer goods, In the case of indusirial investment, the highest amount is for industrial
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Hani and sausage

Meat procéssing

Butter and chedse

Special daity products
Fggz white powder

Feg yokes and mayonnaise

. ’l‘omalo catchup

Drizd fruits and \egetabies
Frozen fruits and vege(sbles )

Canned vegetables (asparagus
mushroomsy .

Vinegar

Maize powder

Sugat plant

Sugar refinesy’

Bread and cake manufacture
Biscuits and cookles

Candy and nougat

Fresh juice

Powdéred juice

Fruit juice (mango nectas, lime
juice) :

Alooholic bevi elages (molasses, :
pincapple juice)

Domestic animal fecd

Domestic animal waste utilization
(bone meal, gelatin)

Pet food '

Fish meal

Comgerm oil

" Cottanseed ol
" Sunflower oil

Castor oif, palm oil
Bread and feéd yeasts

* Black tea factory

Liguefied tea
Casaba produéts
kisiant noodles
Malt, syrup

Coffee processing
Instant coffee -
Oatmeal, cornflakes

_Baby foods

Powdered or ooncentrated

‘bananas -
. Ma¢adamia put ptoducls

tnstant soup

Wool products (spliining, dying)
Spinning, weaving

Nylon knilting

Towek )

Men’s clothing fabric

Knitted goods

. Knitt goods
" Socks, slorkmgs
- Decorative fexliles

Shaclaces . -

Elastic cord

Wool freatmént (séommg)
Wool carpets .

. Reéady-mada clothes
Ladies’ clothmg '

Table 4-1 List of Projects to be Selected

58
59
66

110
1
m
13
114
115
116
17

Cardigans, jetse) s
Textile procéssing (small nems)
Label tape for clothing

- Cenérétefehip board

Plywood, single sheets
Prefabricated housing
Particle board

Bamboo products

Coca Cola baxes
Wooden clothes pins
High class furnituse
Oszdinary fuiniture

Steet pipé Curniture
Stee) cabinels
Picture frames

Kraft pulp

Whaat straw pulp

Rice siraw pulp
Bamboo pulp

Pagus pulp

Waste papes pulp

Waste papet pulp

Kiraft paper

Low class paper (cardboard)
Carbon papet ’
Cotrugated cardboard box
Paper bags

Cardboird boxes

Paper cups and pltes
Cellophane

Low class paper (toilel tissve)
Filters (for milk})

Paper napkins

Paper tape for packaging
Cardboard tubes
Printing, bookbinding
Fertilizers

Caustic soda

Chisrine

. Hydrochloric acid

Soda ash (Bogaria lzke water)
Saft ash {Bagaria Like water)
Tanning agents (Cr}

Sulfuric acid -

Amgronium sulfate

Carbon disulfide

Sodium salfate -

Fluorise compoinds (Bogana lake
water)’

Sohvenis
PVA

Acetic acid
Ethanol
Vinyl acetate
Formalin
Mcl.haxj!ol

" Molasses dérivatives (alcohed, eic)
- Food coloring agents

“Industrial coionng agents

" Furfumat

Uzea resing (t'or pxocesnng)

TS

118
119

1206

121
122
123
124
123
126
127
128
129
130
131
132
133
134
135

136

137
138
139
149
141
142
143

144
145
146
147
148
149
150
151
152
153
134
155

. 111

157
158
159
160

161

162
163
164

165

166
167
168
169
170

171

172
173
174

75

116

171

Rayon staple

Polyester textiles

Soaps, cosmetics

Paints

Printing ink

fnssc ticides, helbmdes
Nicofine sulfate {insecticide)
Usea resins (adhesives)

Piné resin refining

Ogalite {charcoal)

Leequer {refined)

Charcoal

Tanning agents (plant-origin)
Writing ink

Petroleumn products

Rubberi sandles (used rubbet)
Plastic sandles

Raln boots (plastic rubber)
Rubber hote

Rubber sundries
Regenerated tires

- Fanning

Foolwear
Leather handbags

‘Plastic hapdbags

Wild animals aod leather
processing

Plate glass

Mirrors .

Ghss containers
Miscellanéous glass utensHs
Fiberglass products
Light-weight porous conceele
Red bricks

Fiber moisture bonding
Clay construction materials
$and lime brick

Ceramics -

Ceramic insulators
Acoustic tiles

Grinding materisls

Grindslones

Paper and cloth files
Artificial jewels
Asbestos board

{ron making

Rods

Tinplate

Wire manufacture

: Caslmg plant

Non-fercous metal forging
Cans for canncries

Hand tools

Forestry tools and parts
Spoons, toothbrushes, eic.
Band saw blades’

-Agricultural implements (manual)

Conslructlon tools .

" Cutlery

Locks -
Piping parls



Table 4-1 (Continued)

178  Sokr heatess 212 Motors : 243 Jewel processing
179 Curiain rails 233 Transformeds - 248  Music boxés
180  Steel fixturés and doors 214 Switches, distribution panels - 245 Plastic toys _
181 #onworks - 215 Utea reésin procéssing : . 246 Rubber balls, rubber toys
18}  Deddiative fixtures 216 Elctrical appliancé parts (sockets, 247 Wocoden loys
183  Kitchenutensits (atuminium) fittings) - L _ 248 irdeyckes
184  Aluminium mitk containers - 217 Wousehol appliances {irons, -- 249 Wooden sporis equipment
185 lii!clglen utensils (iron, stainless 218 ;1:’; :del:?nus 12)50 Leather spotts equipment
.. Sleel) o - ’ RO k Pencils

186 Metal plating 219 {_l,{g,h;e |;ulbs (ordinary, for doimes- 22; Canvas
187 Metal ncl and nails < use) ; 253 Plastic stationery items
188  Barbed wire . 210 Light bulbs (smeall type) S g
lsg Welding rcds - 221 Flshiighis ;i: lu taetl?el Secotations, covering
B e ene) 122 Lampshades 255 Ineror decoratons, coverins
191 Wood sciews 223 Road lighting equlpment 251' P:; - b“&“”““
192  Machine screws . 224 Manufacture of communication ) Plastic bultons

4 _ equipment 58 Melal bultons, thumblacks
193 Rivets Gl 225 TV setassembly 259 TFaslenars
95 Toriape Diestengines 226 Computes assembly 260 Fins, eyekels.
106 Portable spray equipment 227 Semiconductors 261 Plastic sundries

ortabis 5p yl;q P Bed Lype) 228 Motorcycle and scooler assembly 162 PVC pipe fittings
7 Sy e G

. 3! : 3
199 Weedess (self-propelied type) 330  Manufzcture of antomobile parts .~ § 265 Plastic mitk conlairiess
200 Machine tools ' 231 Bicycles : - 266 Stawberiy containers
gg; i’:&‘;‘ﬁ:;’:;‘:;}u?;fmm 232 Bicycle parts 267 Fishing floats :
X . TR . 233 Boals - 268 Matches
01 ;fn? :—“'d coffee p1ocessing equiP: 234 Ajrcrafi assembly 269  Road sings, ete.
" ; 235 Bicycle carts 270  Plastic road sigas

204 Hand printing equipmer{l

: e T 236  Wheelbarrows "271 Wigs

;gi g;::‘;::‘:‘:g::;on pumes 237 Rolling stock chains -~ 272 Razor blades
207  Copy machines (blue type) 238 Weighing machine assembly, parts 273 Machine repair shops

il . Y 239 Flowmeler assembly 274  FElectrical appliznce repair shops
308 ftole punchess, stapkis ; . . . . )
209  Water plugs, valves 240 Medice) equipient 21%  Textile desigh coftsultants -

» . a ) . . . . v .

200 Sprinklers 241 Adhesive plaster - . 276  Wood carving desigh cohsuliants

21 Small genérators 242 Speclacle fiames, sunglasses : 217 Industrial consultants

raw materials (28.4%) followed by materials for sundries (’20.5%), consteuction (8.3%) and agei-
culture {7.3%). B -

43 Basic Concepts of Project Selection . :

Only a few of the listed industries (Table 4.2) are present in the Nyeri District whete
the industrial estate is planned. It has been confirmed that there are now more than 200 small-
scale factories in existance but it is doubtful that these can be considered as industrial companies
from the standpoints of technical levels, equipment, management methods or praduct quality. To
foster and strengthen these small-scale factories as a basis for future industrialization, more time
will be needed to establish stepwise guidance and fostering policies. This should be the main work
of the RLD.C., LP.A,, etc., in the future, '

As was described previously, the investment incentives for industeial projects in the
Nyesi District, which is to be industriatized, are low from an objective standpﬁint when compared
with areas such as Nairobi, Mombasa, Nakuru, Kisumu and Eldoret where industrial estates have
already been constructed. Therefore, our task in this survey is to single out as many projects as
 possible with a high possibility of starling based on the creation of the administrative incentives
{overall aid measures for establishment of the industrial estate) required for promotion of indus-

—T6—
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trial development so that the profitability of investments for the future will be demonstrated and
it will become practical to start mofe companies in the future,

44 Project Selection Sequence
" Because of the large number of projccts among those to be selected, it was first neces-

sary to make a sclection based on a qualitative evaluation. The fiest step is a selection according to
market factors and the second stage isa selection in accordance with competition with existing
inidustries, location trends, procurement of raw materials and obtaining personnel.

After screening for these two stages, project names or product names tisted at random
were adjusted and the number of projects was narrowed down. Finally, a final overall evaluation
was performed in accordance with socic-economic factors in the Nyeri District.

[Project list based on selection policies)

[Projects recommended by the KIE, ISPC, [CDC and Nyen poht:cal and

business leaders] ..o ST+ B 0} (25 ©
[First selection based on marked FAELOTS] oot s 125 projects
{Second szlection based on compelnuon location trends, procurement of raw _

materials and obtaining personnel] OO USUUUAURUROY RO RORNOUOROOR 8 1 (c) {1
{Adjustment of industry and product names] 43 projects
{Overall evaluation according to socioeconomic F2E1015] i st 30 p.rojects

[Suitabitity evaluation for standard factory sheds]

[Suitable projects for -standard factory sheds] oot 7 projécts

[Suvitable projects for free design PN Y [OOSR ORUNURD PSP RORTSRS LB L1y T+
4-5 Projects Selected Accoxding to Market Factoss (First Sclection)

The most 1mportant key to the success of an industrial project size of the possible
effective market. At the stage where production costs are not clear, the markels concerned were
broken down as foltows and decisions were made according to quahtatwe potcntlallty

(1) International market

Indusiria} products which can be produced for the international market are as follows:

a. Conventional international products for export.

b. Products which can be newly developed on the basis of international market meds

c. Products which can be expotted on the basis of fulure changes in the mtcmanonal

production slructure

Products correspondmg to a. include black tea, processed Palmatian msect powders,

processed leather goods and soda ash., Those corresponding to b, include processed

primary industrial products (especially processed agricultural and forestry products.

In the case of ¢., potential products include fabor intensive products and raw material

oriented products such as textile pmoessed products (sewn products), umbenng and

plywood and sundsies.

On the basis of Kenya's current foreign lrade, there is unbalance bclween lmports and



(2)
' ‘Convenilonally, Konya has maintained an extreinely profitable posmon in trade with
- East African countries. From this market standpomt exporis o these countries can

(3)

exporls with the main tradmg partners and itis desnrab!e 10 furthcr promote exporls

to remedy this unbalance. It will be amportant to’ stress as much &s possible measures
for the development and sales of products directed to these countries with which
there is an unfavorablé balance of trade.

Total dotnestic markel and neighboring cotn tries

be considered as an extension of the domeshc market. However, in accordance with
convenhonal prefercnhal rc!allons it is also 1mporlant to consider these markets as
part of the mtemallonal market and therefore, price compet;tlon wnh other countries
becomes stronger. Reglonal predommance with respect to cxports to neighboring
cowttriés involves Mombasa in the case of Tanzama and Western cities such as Kisumu,
Eldoret and Kitale in the case of Uganda Bacaugs of market distance. However, if the
predommance of productlon costs compensate for the inferior conditions with re-
speet to market distance, exporls {rom other segions are naturally also possible. The
charactensucs of these markets is that lhere is no necessity of productmn intended
only for exports bécause the goods in circulation are almost all commaon and are sup-
plied to both the domestic and export markeis. The 1mportant point concerning this
project is to establish the major items of the sales market in the domestic market and
consider the ¢xpbrt market as a buffer for the domestic market. Therefore, the
market in nelghhonng countries has bcen placed in the category of the total domestic
market,
Estimation of the compeutlon in the domes[nc market in Kcnya shou!d be possible by
mvestlgatmg Nairobi, the capital and the site of more than 60% of the LOll!ltl‘y s indus-
trial companies. Currently, the number of companics in Kenya which can naintain a
predominant markehng position lhroughoul the country are few since there are no
monopolies, and it is risky to sct a company scale with the total potenhal domestic
purchasing power as the total ef fectwe market. In setting the scale of the domestic
market, it is necessary to perform a careful investigation of the product markeling
structure, distribution methods (transport nelwork), inventory control and distribu-
tion costs, final pricing policies, ctc.
Projects which can be considered for this markel must meet the folowing conditions:
a, There must be no competing companies in the country {or around the major do-
mestic markels).
b. The products must be able to compe!e w:th 1mporls with respect to both price and
quatlity.

- ¢. It must be possible to assure a market base which is not unfa\orahle with respect

to location even when other companies are eslabhshed in Kenya in the future.
i lhere are gny uncertain points concerning the above conditions, it is necessary o
reduce the market size accordingly. :
Reglonal markets (partial domestic market)
In practice, there is constant competition in the market and such competition is not
simple in form. It is also rash to think that competition is always impossible because
there are many companies of the same type, Designs differ even for products of the
same type and price and there are usually slight differcnces in quality and the impres-
sion given. The amount purchased also differs according to the purpose of the pur-

_70..
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(4)

chaseri Therefore, these coexisting companies have a foym of sharing via a sales

strategy for a shaié of the same market. Market classification in some cases would be

more suitable expressed in lhe form of a market share sather than a regional classifica-
tion,

When evaluating a project on the basis of this concepl itis rmporlant to estimate
future dcmand for the products concerned and that there not be too many existing
companies. Howaver products for which there is alteady excessive competition and
products which are supplied exduswely by large companies should in principle be
avoided. Therefore, potentral projects in this category involve products whese the
scale of the exrstmg companies are about the same as the planned scale, the market is
not saturated (there are imports) and it is expected that demand will increase in the
future. However, in this case, it appears that it will generally be impossible to avoid
an unfavorable location untess compchhorl with existing companies in the capital
region around Nairabi involves some favorable conditions with respect to production
costs for raw materials, etc. Conversely, lf there is regronal superiority with respect
to production costs, there should also be a possibility of market encroachmenis in
other arcas because of the supenor price dilferences.

Loacal market

The local market is small from the slandpomt of scale and therefore, it is necessary to
keep prcuecls limited to cases where economic production is possible on a smatl invest-
ment scale or the industry is of the type which will fit the tocal market from the

'begmmng (focat industrial financing, etc.). However, it can be considered that there

is a sufficient market to the north of Nyeri.

Among the projects which can be considered as belongmg to this calegory are {ypes
of industry with a stroig tendency to be scallered in regional c;lrés with respect to
the existing compames in Kenya and companies of the type which do not currently

exist in Kenya.

Fig. 4-1 shows the first stage project selection process described above.

Second Selection : _
For the various projects selected in the first selection, a second selection was made

with the main stress on lightening the competition in casés where companies of the same type
already exist in Kenya, especially in the Nyeri District; and such problems as geneéral location
superiority and the obtaining of raw materials and personnel. Table 4-4 shows the resulfs.

47

Adjustment of Selected Projects :
The pro;ects selected in the second selection (99) were adjusted by combmmg various

products as shown in Table 4-5 since there was a jumbled mixing of items considered as planned
for the same project with respect to product properties and manufacturmg processes The final
results are compiled in Table 4-6. -
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Table 4-3 First Selection Project and Selection Factor

List Number

Selection Factor

First Selection Project ISAC. (from Fig. 4-1)
1 Ham and sausage 1811 D-2
2 Meat processing 1811 D-2,E
3 Butter and cheese 1812 P-1,{D-2),E
4 Special dairy products 1812 D-1,E
8 Dried fruits and vegetables 1831 (D-2),E
2 Domestic animal feed 1891 D-1,E
23 Domestic animal waste utilization (bore meal, gelatin) 1891 D-3,B
25 Fish meal . 1892 E
26 Cormngerm oil 1941 D-2,E
27 Coltonseed oil 1911 D-2.E
28 Sunflower oil 191) D-2,E
30 Bread and feed yeasts 1921 DI
Y| Black téa factory 1922 D-1,(D-2),E
33 Casaba products 1923 D-3,E
35 Malt, syrup #1927 | D-1,B
_ (1924)
36 Coffee processing 1931 (D-2),E
41 Macadamia nut producis 193} E .
43 Wool products (spinning, dying) #2023 D-1,E
(2063)
46 Towels 2041 D-4
48 Knitted goods 205 (E)
49 Knitl goods : (E)
50 Socks, stockings 2054 D-4
51 Decorative textiles 208 D-4E
54 Wool treatment {scouring) 2091 D-4,E
55 Wool caipéts 2096 D-1,E
56 Ready-made clothes 211 D-4,F
57 Ladies' clothing 2142 D--4
58 Cardigans, jerseys 2112 D-4,B
59 Textile processing (small items) *215 D-4,E
(2141)
61 Concrete/chip board 72 D-4
62 Plywood, single sheets 2222 D-1,E
64 Parlicle board 2224 - D-1,E
65 Bamboo products 2231 D-4
66 Coca Cola boxes 2133 D4
63 High class furniture 2311 E
6% Ordinary furniture 2311 D2
12 Picture frames 2394 D-1LE
74 Wheat straw pulp 24_1_‘ p-3
76 24 D-3

Bamboo pulp

82



- Selection Factor

List an\ber _ First :S‘e-]'ec-tfdﬁ Project AsIC {from Fig. 4-1)
- 81 Low class paper {cardboard) 2422 ‘D1
82 _ Carbon paper 2499 D-1
89 | Filters (for milk) 2499 ' D-4
90 Paper napkins /- 2499 " D-4
91 - Paper tapé for packaging 2499. | D_‘—l.
93 | Printing, bookbinding #2353 | D-4
- L - (254) :
98 Soda ash (Bogaria lake water) 262 1 . E
100 | Tanning ageits (Cr) 2629 D-1,E
105 .Fluorine compoinds (Boga_ria lake waler) 2629 E
017 Urea resins {for processing) 2637 D-4
i23 Insecticides, herbicides 2693 D-4
125 Urea fesins {adhesives) 2696: D-4
126 Pine resin refining 2698 D-1,E
127 anlil-t’, (charcéal) 2_693 _ D4
128 Lacquer (refined) 2698 . D-3,E
129 Charcoal 2698 D-4
130 Tanning agents (plant-osigin) 2698 E -
137 Rubber sundries - 2833 D-1
138 Regenerated tires 2894 D-4
139 Tanning ' 2911 D-1,E
140 Footwear 2941 " E
141 Leather handbags - 2974 E,D-1
142 Plastic handbags 291 - | D4
144 Plate glass - 3011 “E
147 Miscellaneous glam utensils 3016 D--1
149 _nght-weighl porous concrete 3023 D4
150 Red bricks 3032 . D-4
152 Clay construction niaterials 3039 D4
153 Sand lime brick 3039 D-4
154 - Ceramics . 3042 E,D--1
155 Ceramic insulators 3044 N |
156 Acoustic tiles 3045 E,D-1
166 " Casting plant 3163 D4
173 Agricultural implements {manual) 3327 D1
174 Consiruction tools ©*3329 D-4
: _ (3341)
176 Locks 3329 | D4
177 Piping parls 1331 D-4
179 Curtain rails 3341 . D-4
180 Steel fixtures and doors 3342 - D-4
181 Tronworks 3343 . . D-4
182 - D-1

Decorative fixtures

335, -

_83_



List Niunber { FintSclectionPeoject | JSIC. | Sgecen e
"184 Aluminium milk containers - 3352 ‘D4
186 Metal plating 3357 D4
187 Metal net and nails . *3369 ‘D14
{3361) - .
188 Barbed wire 3369 | D4
191 Wood sctews 3371 . D-4
195 Portable Diese] éngines 3413 D-t
196 Portable spray equipment ' . 3421 'D-3
197 Cultivators (self-propelled type) - 3421 D-4
198 Small tractors 342 D4
199 Weeders (s¢lf-propelied type) 3421 D-4
203 Tea and coffee processing equipment - 3461 D-2
205 Portable irrigation pumps 3471 D1
206 Plant machinery © 3478 D-1
207 Copy machines (blue type) " 3492 © D-4
210 Sprinklers 3492 D-1
211 Small generators 3511 p-4
214 Switches, d_iSIribulion panels : 3513 D-4
215 Urea resin processing *3514 - D-3
' (3953
- 3969)
216 Electrical appliance parts (sockets, fittings) 3514 . D--3
217 Houschold appliances {irons, water healers) 3521 D-3
218 Household buzzers 3521 D-3
220 Light bulbs (small type) 353y D-3
m Lampshades - : 3532 D-4
229 Crankshaft manufacture and repair 3613 D-4
235 Bicycle carts 3691 D-3
236 Wheelbarrows : . 3691 D-1
245 | Plastic toys l 393 D-3
246 . | Rubber balls, rubber toys 393 1 D=3
247 | Wooden toys 3931 D-3
249 Wooden sports equipment 3934 p-3
250 Leather sporls equipment 3934 E,D-1
251 | Pencils o . 3943 E
253 Plastic stationery items ' . 3949 D-4
254 Leather accessories 3951 D-3
255 " Interior decorations, coverings- 3951 D-4
256 Beaded accessories 3954 D4
257 Plastic buttons 3953 | D3
258 Metal buttons, thumbtacks . 13954 | D-4
261 Piastic sundries 396 - D-3
262 PVC pipe fittings : o . 3961 D-4

84—



Selection Factor

List Number o l*‘irslSe:Ie‘_:!icmE Plojeci, 181C. (from Fig. 4.1} - -
263 PVC leather products . 3968 D-4
264 Plastic egg trays 3969 D-4-
266 Strawbercy containers 1969 D--4
273 Machine repair shops 8111 D-l :
274 8312 D4

Electrical appliance repair :&hops
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" Table 44 Second Selection

Competi-

204 Selec- .

—86—

rﬁ;‘ " Project Name 151C. | Clissification . fgomP¢* ILocation Materials Parson | ime Result
1 | Ham and sausage 18i1 ) e
2| Meatprocessing 1811 0
3| Bulles arid.che.,e'se : L 1812 X
4| specialdaity products - | 1812 X
8| Diied fruils and vegetables 1812 X .
22 { Domestic animal feed 18%1 ©°
23] Domestic animal waste utiliza- | 1891 o
tion (bone mcat, gelatin _ )
25 | Fish meal 1892 _ X
26 | Comgerm oit 1911 L sfgﬁ]z;‘i‘(‘):’ba“" o
27| Cottonseed oil 1911 A o
28 { Suaflower oil 1911 A o
30| Bread and feed yeasts 1921 A e}
3k | Black tea factory 1922 x
331) Casaba products 1931 a o
35| Malt, syrup *1927 (s}
: 924
36 ) Cofee processing 1931 X
41 | Macadamia nut products 1931 M X
43| Wool products (spinning, dying) [*2033 | e}
{2063)
46| Towels 204 A (o]
481 Knitted goods 205 ’(l;:;tll‘llg _indttlslrgl %
49 | Knitt goods [ produc t?gu:tf z:se : X
50| Socks, stockings 2054 || clothes) A 0
$t | Decorative textiles 208 A o0
54 | Wool treatment {scouring) 2091 o
55| Wool carpets - 1096 o
86| Ready-made clothes 213 (s}
57| Ladies’ clothing 2112 A o
S8 Cardigans, Jesseys 2112 g:;il;z; 1;;3“0::;“ A o
59| Textile processing {smaliitems) | *213§
) {2141} )
61| Concretefchip board y71) 1 X
62 PI).*wc\od, single sheets 2222 Wdod.and wood . o)
64 | Particle board 2224 products A o]
65] Bamboo producis 223% e}
66| Coca Cola boxes 233 | o
68| High ctass furniture 2311 o
69| Ordinary furniture 2311 } Fuinitute and 5 o
- ixtures
72| Picture frames 2394 A 0]
74 Wheat straw pulp 1 ) o
81| Bamboo pulp 141 o
76| Low class paper (cardboard) - 122 || . : [o]
88| Low class paper (toilet tissue} 24?9 r g;’g:’, ";;‘:;uacr;f A e
891 Filters (for mitk) 2499 . A O
90t Paper napking 2499 A o
| 91| Paper tape for packaging 2499 | A o) ¥



] pocedame [ 3S1C| clsstication’  [ConP fLocarion [i8¥ 1, | e 1% Rt
98 | Soda ash (Bogaria lake water} 2621 e .
160 | Tanning agents {Cr) 2638 = A ‘o
165 § Fluorine compoinds (Bogaria 3629 ' x®
lake water) _ :
§17 | Utea resins (Tor processing} 2637 ' : o
123 | tnsecticides, herbicides 2693 . 1 x o
125 | Urea resins (adhesives) 2696 | Chemical industry _ o
126 | Pine resin refining 2698 A : Lo
127 | Ogalitz (chascoat) 2698 ' . : o
128 | Lacgues (leﬁned) 2698 ’ _ . A
129 | Chazcoal _ 2698 ‘ %
130 | Tanning agents {plant-origin) 2698 | B
151 { Leater handbags 2971 | Leather and teather o
142 | Phastic handbags 2971 | products, furs ' o
144 | Plate ghass 3011 | X C
147 | Miscellaneous glass utensils 3016 o
149 | Light-welght porous cencted 3023 Bs)
150 | Red brlcks 3032 ) R A o
152 | Clay construction materials 1039 *g;i‘fﬁ;‘;?ggum A o '
153 | Sand lime brick 3039 A o
154 | Ceraniics 042 A o
155 | Cecaniic insulatos 1044 o
156 | Acoustic tiles” 36 L . o
166 | Casting plant 3163 |)iron and steel o
173 | Agricultural implements 7 _ s o
{manual)
174 | Coastruciion tools *3129 e)
(3341}
176 | Locks 3329 o.
177 | Piping parts : 3338 o
179 | Curlain rails ) 3 : O
180 | Steel fixtures and doors 382 |\ : A o
181 | $ronworks 3143 O
182 | Decorative fixtures ) 338 o
184 | Aluminium milk conlainess 3352 X -
186 | Metal plating 1357 _ o
187 | Metal net and pails *3369 . : o x
3y || _ _
188 | Barbed wire oo aee | X :
191 | Woodiscrew- 0 13 ) La R a o
195 | Portable Diesel engines My N o o o e o
196 | Portable spray equipment | 3421 : o
197 | Cultivators (sclf-propelted | 342t _ ca b ] A o
type) _ o _ - _
198 | Small tractors a 3421 o : A i A o
199 | Weedess (self-propelied type} | 3421 [LGeneral machinery A - A o
203 | Tea and colfee processing = 3461 fjandtools - . - : o
equipment . : :
205 | Portable inigation pumps 1471 o
206 | Plant machinery : 1478 o
209 Water plgs, valves 1492 o
210 Spfinklers 3492 O
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‘é‘or_- . ProjectName T . LR Ko R & fassification ﬁg:;ﬂp?“_ Location ;{hl erials ﬁ;son- (212?‘ ‘%::ji‘
11 |smant generators . ] 35y . . . -
214 | Switches, distribution panets | 3513 ' a o 0
_ _ {3514 y _ ,
215 | Utrea resin processing : (3953 A (e}
3969 .
s {sﬁf&’ffﬁﬁf,!g;“ pasts 3514 | Flectrical machlnety - . ©
217 [Household appliances (itons, 3521 3nd tools 0
wates heaters) : ; .
218 |Houschold buzzess 352 .0
220 " | Light bulbs (small type) 3531 o
222 |Lampshades 3532 (o]
229 | Crankshaft manufactere and 3613 | : . .Y o N
Tepair ‘ Transport machinery |
235 |Bicyclecarls 3691 and taols.
236 -{ Wheelbarrows 3691 j ‘o
245 .| Pastic toys 393 o
246 | Rubber balls, rabber toys 393 |} o
247 |Wooden toys 3931 ) o -
249 | Wooden sports equipment 3934 : : A o
250 ]Leather sports equipment 3934 . s o]
253 | Plastic stationery items 3949 o
254 |Leather acéessories 3951 o]
255 |Intetrior decorations, cdverings 39514 ‘ (o 2y
256 [Beaded accessoties 395t | Othet manufactur- | x
257 |Plastic buttons | 3953 |[pindustries o
258 [Metal bultons, eumbiacks 3954 : o
261 |Piastic sundries 396 A o
262 | PVC pipe fitlings 3961 S A O
263 |PVC leather producis 3968 : o
264 | Plastic cpg lrays 3969 (o]
266 | Stiawberry contalners 31969 | Te)
273 [ Machine repair shops 8311 | giher repair A o
274 | Fiectrical appliance tepair, 8312 |industries e
shops . .

Notes: a.  Competition
According to the refation with existing companies in the reglon and largc domesnc
companies, and the estimated market scale.
x:UMMMwmmmmwmuommWMmmnWWm@uwmwﬁmm
& : Some apprehension but methods for resolvmg the problcms can be considered.
b. Localion T :
x ¢ Clearly unfavorable
a : Comparatively unflavorable but not always a decisive factor
c.  Raw materials T R ‘
Al Uncertainess concermng procur»mént Of raw matcnals
& @ Possibility of raw material development unclcar_
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Ref. No, ﬁok:i Wame

30 .

35

%
n
28

43
54
55

56
57
53

62
64

[3:]
69

182

187

199

133
203
Ul

136

no
H4

ns

* Pafticle boac

Bread and feed yeasps
Matt, syrop

Corpgerm oil
Coitonsead oil
Susflower oil

Wood prodacts {spinning, dnrg)

: Wool lreatment (stourlng)

Wool éarpels

Readymedz clothing
Ladies’ clothing
Cardigans, jerseys

Plywood, single sheets

High class furniture :
Ordinary fucniture

Wheat straw pulp
Rice staw pulp .
I\S‘:mboo pulp o
‘aste papei pulp
tow cgﬁs papes (tanﬂ.\)&rd)
Low class paper {1oikel tissue)

Uhea resins (for processing)
Urea tesins (adhesives)
Urea resing processing
Piastic buttons

Rubber sundrics
Regencrated dires
Rubber balle, rubber toys

Red bricks
Ceezmicy

Ceearaic insulators
Acouslic tiles

Light-weight porous cosurele
Clay construction malesizls

Casting planl
Piping parts ©
Tronworks

Plant machindry
Crankshalt sanuefacture ard repayr

Agricuiteral impk ments (manvaly
Bicycle carls
Wheelbatrows

Constrvction tools
Locks

Curtain rails

Steel fintures 2nd doors

Decorative fintures
Meual plating

" Metal botions, \humblacks

Cultivators (seif-propelied typed
Small teactors

Weedees [seil-propelied type}
Porlable Diesel engines
Poctable insigation pumps

© Smalt geneulou

Poctable spray equipmenl
Water plugs, valves
Speinklers

Switches, distribution panels
tlectrical appliance parts
{sockels, filtings)
Lampshades

Elouschold applnmes {i Lrom,

- waltee beatecs) |

Household buzzérs

Plastis toys °

Plastic stationery items
Plastic sundries

Plastic egg trays
Strawberiy containeis
Woodsn spocls equipment
Leathes spoils eduipment
Wooden loys

Tabte 4-3 Adjustment of Project ftems

Adjusted Froject Name
Fermentztion indgshry

Plant oit industry

Carpet industry

Readymade clothing industry

Plywood industey
Futniture i:ngiushy

t‘a:dboard indusiry

Pulp products ) o
Thétmosetting tesln industry

Rabbor sundries

Kilnindustry

Soil/stone construction materials

b

tronworks
Ironwoiks
Agricultural implements

Conslrovtion fintases

Processing of devorstnve metal
parts

Agricultussl eguipment
awwably
terigation equipment assermbdly

Yale industry

Electrical parts industry

Domestic elevteical indust ry

7 Plastic processing -

Spoiting goods

Remarks : T fad
Suﬂed l\!eause of the hlg.h pos<1b:hty of ua'uzahon

Same as oll upr:ssnon process. Necessary Lo stast cultivation
©of sunflowers

'I"laivmeii for overal caipel production

Plnned o ba\u of raw material which can be obtained

cheaply (#hezl sinaw, bambao). Curzently, wheat straw

. i the most promising raw material, Total production

pfant fromraw malenal o cardboau! plaaned.

Imp-o-:led pu'!p;‘i'stc papﬂ &5 taw halzrial

25 abd 257 witl bé reativad fiest wsing imporled raw
materigls. However, manufzctusé of raw materials will
stack gradually as pl)l ood industry Is developed.

‘.{‘ommon use of kilns 3s possidle.

Total phnt for sheet _l_p:oce'ssmg'ucldmg‘ machining,
forglng and tasng 5.C. comrelation Investigation
aecessary.,

Total plant for sheel processing, weldings, mackining,
forging and casting. T.8.C. correlation invistigation
BCCEBRTY. .

Locks assembled from bnported parts

3

Phﬁné equipment (small fype) ordercd from abrosd
By foreiga i ups

By r:-'ri‘ign ("ve—\npﬁ. Pumps are plunget fype.

Sockets and ﬁl(my purchascd by atea resin
Processing companies

Impoil of used metal mokds is economical



4-8

General Evaluations on Selected Pro_;ects and Investigation of Suitability for the
Indus{rial Estate
The following classifications and mveshgatlons were performed for the 43 projects

obtained from the résults of the third selection.

(1)

(2)

(3)

{4}

Main products and applications
Classification of the main products by-products and their apphcalmns {refer to Table
4-6).
Profect propert y classification
The following is a regouping of the project properhes obtained by consolidation of
the points employed when the projects were originally selected.
A. Industrial products based on regionat raw materials

A-a. Bxisting raw material processing

A-b. Existing vnutilized raw material processing

A-c. Existing raw material added value improvement

A-d. Processing of newly developed raw materials
B. Waste utitizalion products

B-a. Agricultural waste utilization products

B-b. Domesti¢ waste utilization products
C. Import replacément products

C-a. New national industries

C-b. Market sufficiency production (import reptacement promoilon}

C-c. New products {new products on the Kenyan market) ~

C-d. General replacement products (merchandise or technical rep]acement)
D. Export products

D-a. Improvement of existing export mdustnes

P-b. New exporls ' -

E. Industrial investment
" E-a. Investment in existing industries

E-b. Investnent in new industries

E-c. New invesimenl
F. Other goods for general market within the region
These propertles are listed for the 43 pIOjEClS selected as a resnlt of lhe second selec-
fion in Table 4-7. :

Investigation of suitability for the estate (prafotype factory buildmg)

The evaluation was performed on the basis of suitability factors for the estate (space
occupied, properties of raw materials, type and number of personnel, characteristics
of processing, characteristics of product, type of industry and cnvirbnment). Four
levels of suitability wete used as shown in Table 4-8. These levels are defined as -
follows: '

A:  No problem for the estafe

B: Some problems but not impossible

C: Some problems and entry difficult

D: Entry not suitable

Sociaeconomic evaluations

The foltowing iteis have been evaluated quahtatwely (Refer to Table 4-9, )

A. Contribution to local society

00



Table 4-6 Main Peoducts and Aplications

Product and by products Product applications
. &
g 3]y
A Main product B By-product gl E g g 7
Sttt
» -5 8 o
1 Meal processing Bacon, ham sauszge Wasie (offa), B A
. ’ skin, bonzs)
2  Domestic animal {eed Compoand feids :
3 Plaakois Egiblz oils (plant oil) Oil cake B B AB A
4  Fermenlation groducts Feed yeast, bread yeast, ’ A A A
glucose, slarch sugar
§ Stach Casata starch, corn slatch Frotein, feeds, B B
. edible oils
& Carpels Folkoralt carpzls : A
1 Towels Bath towels a A A
8 Socks Socks, stockings A
9 Readymade clothing Uniforms {for school and office} A A
ordinary readymade clothing
30 Small textite goods Yolkorafis, handkecchiefs, A
‘ tadblacloths, scarlfs, elc.
13} lywood ging‘; sheets, plywood, patticle | Sawdyst AB A
oar
12  Bamboo and wood Bamboo baskets, wooden A
prodacts boxes, pictuie frames )
13 Tuiniture Ordinary, standsrd and hizgh
. tlass futnitece .
t4 Cardbtoard Yarious typés of cardboacd, Fulp waste AB
skeaw wasle paper pulp oil
1§ Pulp prodocts Toilel paper, {issue paper A )
1) Adheshve [ape Packing tape, celiotape, A A A
insulation fape
i?  Tanning.ageats {Ce) Chrome tanning agzals A .
18 Urearesing Adtesives, processing raw A A A A
matecizls, various processead .
groducts .
19 Pine resincefining Nataral resia Tuipentine AB
20 Sawdust fuel Chareoal [ogalite}, wood fuel : A
24 Rubber sundries Regeneraied tices, packing, telts A A A A
22  Tanned skins Various types of fzaned skins, A
dyed skins
23 Leather products Bags, personal effects, A
29 Class sundries Tablewars, ashirays, fotkerafis A A
2% Kiln producis Red bricks, lable ware, lavs. A A
; tory fixtures, insvlators, fides
26  Soilfstone constrvetion Foamed concrete, clay
mattrials mateials
21  lronworks Cast and forged products, A A A
machining, piping parts, planis
28  Agriculturalimplements Agricultural implemenis,
. bicycle trpitors, wheel barrows
29 Construction Mixtures Door bocks, curtain raifls, A
steed fixtures, etc. .
30 Decorativé melal goods Decorstive metal Gixlures, A
glating, metal buitons
31 Wood screws Wood screws for carpentsy N
31 Agricultural €quigment Cultivaters, ractors, weeders
assembly o
3 rrigation eguipment (Portable} éngines, pumps, A A A
generalors - .
34 Yalve products Porlable sprayess, sprinklers, A
. valves, nozzles
35 £lecrrics] parts Switches, distribution panels, A A
) fittings. lampshades | -
36 Household appliances Irons, water healers, buzzers A
31 Smali lght bulbs Bulbs for flashlights, Cheistmas A
. . tree bulbs ) )
33 Plastic producls Toys, stztionety goods, egg A A A
trays, stranberry boxes, other
sundries
-39 Sporting goods Leather and woodéa sporting
. goods, teys, game implements
40 PV Jeather producis Gloves, hats, etc. A
q1 Reom and outdoor fixtures | Yarious types of inferior and A A
exterior fixtures
42  FYC pipes and fittings Yarigus types of PYL gpipes A
. and fitling _
43 Machine repair shops A A A A A

A: Main product application

B: By product applicstion
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Tabic 4-7 Pw}ect propertics

A B E F
a|blec |dla|bla}fb b|a |b
1 |Meat processing o o
2 | Domestic animal feed o |o oo o oo
3 | Plant oils o o o o
4 | Fermentation products jo . o |o {o lo
5 | Starch o o o o o
6 | Carpets o o o o
7 | Towels . o 0
8 |Socks . o
9 | Readymade clothing ® o o
10 | Small textite goods . o
11 | Plywood o} o o. o o |o
12 | Bamboo and wesd pioducis o |o o o o
13 | Fumiture o - jo o
t4 [ Cardboard o |[o ololo jo o
15 | Pulp producis ‘ O
16 | Adhesive tape | o o o
17 | Tanning ageits {Cr) . o o |o o
18 | Urea tesins o o [0 o |o
19 | Piné tesin refining o o olo olo |
20 | Sawdust fuel o |o o o o
21 | Rubber sundries o o o o o
22 | Tanned skins G o o o
23 | Leather products o o o o
24 | Glass sundries o o o
25 | Kiln products o 0 o o
26 | Soilfstone construction materials ole |0 o o o
27 { Ironworks 1 o o o
28 | Agricullural implements o o 0 o o
29 | Construction fixtures olo o
30 | Decosativé metal goods o o lo
31 | Wood screws 0 o
32 | Agricultural equipment assembly o o
33 | Iuigation equipment o ]o 0
34 | Valve products o]o o)
35 | Electrical pasts ) |o o
36 | Houschold appliances ' o |o
37 | Smuall light bulbs o oo o
38 | Plastic preducts o o fo
39 | Sporting goods o o o o
40 | PVC leather products ° o o
41 | Room and cutdoor fixtuces * o o
42 | PYC pipes and fitlings o o (6}
43 | Machine repair shops o o o}
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a. Indusirial promotion
b. Industrial development
c. Employment promotion’

B. Contribution to the national economy
a. Added vatue
b. Introduction of foreign currency
c. Conservation of foreign currency

49 Finat Project List
The 43 projecis obtained as a result of the selections in the preceding sections were
classified on the basis of the entry suitability for the estate after readjustment based on Table 4-4.
With consideration given to the evaluations in Table 4-6, the projects finally selected are as follows:
Projects Suitable for the Estate

Primary Potential Projects 16.  Glass sundries manufacturing
(A projects) 17.  Machinery repair shops
{. Carpet manufacturing ‘ Projects Unsuitable fot the Estate
2. Towelmanufacturing (C projects)
3. Readymade clothing manufacturing §18.  Meat processing
4. Urea resin processing 19. Plant oil manufactoring
$.  Rubber sundries manufacivring 20.  Urea resin raw material manufacturing
6. Leather secondary processing 21, Sawdust chaicoal manufacturing
7.  Leather products manufactuting 22.  Xiln products manufacturing
8. lonwoiks - 23, trrigation equipment manufacturing
9.  Agricultural implements manufacturing (B> projects)
10. Construction fixturcs manufacturing 34, Livestock feed manufacture
11.  Pulp products manufacturing 25, Fesmentation products manufacturing
12,  Electrical pacls manufacturing 26.  Starch manufacturing
13.  Flastics sundrics manufacturing 21, Pilywood industey
14.  Spotting goods manulacluting 23, Overall cardboard induslry
Secondary Potential Projects 39, Pine resin zefining
(B projects) _ 30.  Skin tanning (primary)
15.  Bamboo processing and wood products manufacturing
4-10 Location of the Selected Projects in (he Industrial Estate _

_ The final project list selected previously has been classified for convenience in accord-
ance with entry suitability on the basis of the industrial estate plans with prototype factory
building.

The projects which most effectively match the goals of industrial development in the
Nyeri District were aclually often placed in the groups of projects unsuitable for the estate inac-
cordance with the évaluations in Table 4-9. These unsuitable projects either could not be acconi-
modated in the currently proposed prototype factory buildings or sites or were not good for the
site environiment. _Th_erefdre, it is desirable to promote the realization of priority industries which
will be effective in fegional development by various methods in parallel with site preparation and
promotion of the entering companies.

It is extremely unfortunate with this site plan that the area is so smalt that the proto-
type factory building are timited to 10 and the free desigh area cannot be assured. As reported in
other chapters, if it would be possible to expand to the neighboring areas by crossing the Nyeri
municipality border fixed for the site, it would not only be possible to consiruct the free design
sife by adopting many of the unsuitable projects in the selected project list, but also to increase the
intensive effects of the site construction project. '
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Table 48 Evaluation of Suitabitity for The Estate

J Evaluz-

. Suitability for the ¢state
fmpa;;ied f:ﬂemls ﬁgmﬂ-  Process| Products 51‘;:::0“ tron Hemarke
1 | Meat processing x X . C
2 | Domestic animal feed X X D
.3 | Plant oils X c
4 ] Fermentation products X x X 1]
5 |Strch X X X X | o
6 | Carpels A
7 [ Towels A
8 | Socks A
9 | Readymade clothing A
(0 | Small textile goods - A
11 {Plywood . o X X x D
12 | Bamboo and wood prc.-d'ucts B B
11 | Furniture B Yard necessary
14 | Cardboard X X X X X D
15 | Puip producis A a A C
16 | Adhesive tape A
}7 | Tanning agents (Cr) X x D
18 | Urearesins . A A C*{A) | *Entey 'o_i only
processing
19 | Pine resin cefining X A A D
20 | Sawdust fuel & |CHB) | *Incase of fuel
¢quipment
21 | Rubber sundries : ._ A
22 | Tanned skins X X - X pYAY | ronly secondary
: PIOCESSing
23 | Leather products A )
24 | Glass sundries A ‘8
25 ] Kiln products A & A C .
26 | Soilfstone conslivction materials A C
27 |Ironwoiks .Y B*(A) | *Gradual increase
in facilities
28 | Ageicultural implements A
29 | Construction fixtures A
30 | Decorative metal goods A
31 | Wood sciews A
32 | Agricultural equipment assembly X A D
33 | Insigation equipment & C .
34 | Valve products ' A
35 | Electrical pacts o A
16 | Househol appliances A A c
37 {Smmall light bulbs B
38 | Plastic products A
39 | Sporling goods A
40 | PVC leather products A
41 | Room and outdoot fixtures A
41 | PVCpipes and fittings A .
43 | Maching repair shops .Y B
A suitable B: somewhat suitable C: problems D: dnsi:iléble : '
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Table 49 Socioeconomic Evatuation,

Contribution to regional sociely Contsibution Lo nztionzl economy
Industrial lnd‘usuial 1 Em plb)'_menl Added ?ot::;; g gf(-:?;:ins
promotion development [piomotion value cureency | curceacy
1 Meat processing O o]
2 D-on_)estic animal feed (o] o o
3 Plant oils o 4] o
4 Fermentation products o] o (s}
5 Starch o o o o
6 Carpels ' e o} e Lo}
7 Towels o] (o]
8 Socks
5 Readymade clothing G
10 Small textile goods o} 0.
1t Plywood [0} (e} [
12 Bamboo and wood predacts o o o} ) o
13 Furaniture O o]
14 Cardboard o O o] 0
15 Puﬁ) products
16 Adhesive tape 0
17 Tanning agents (Cr) O o O
I8 Utca resins O e o]
19 Pine resin refining o) (o] o C (o]
20 Sawdus! fuel o o
2 Rubber sundcies ' o] o] o}
22 Tanned skins o} o] o] [o} O
23 Leather products o (8] O 0
24 Glass sundries (o] e 4] (o]
25 Kitn products o o . o
26 Soi'l!s.tdne construction materfals o o
27 lron_work-s o o O o
28 . Agriculiural implements o kel o o
29 Conslruction fixfures o o O
30 Decoralive melal goods O O
31 Wood screws O O
k¥ Agricultural equipment assembly o o
33 [rrigalion equipment (s O s
14 Yalve products (o] (o]
35 Electrical parts o ' O (o]
16 Houschold appliances o )
37 Small light bulbs o ) o o
38 Plastic products O o o
39 Sporting goods o e} o
40 PYC leather producis O
41 Room and outdoor lixtures O
41 PVC pipes and fittings o] o]
41 Machine repalr shops O (o] (o] O
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Table 4-10 Rl')ugh Assessment and Priority of the Projects

Factors [or the rough assessment

Intended markel Market- Suitsbility| Socloeco- g;t
o abitity of the sité | nomic aspeed
] Manufacture of carpets Domestic B A A E O
2 Mariufacture of towels Domestic A B B F o]
3 Manufacture of socks and Domestic B B C L X ouT
stockings .
4 Manufacture of teady- made Within the area A A C O o]
o ared .
5 H |Wor ?ng of small texiile goods  |Domestic B B B K A& |our
6 § Manufacture of adhesue tapes Domestic B B C L X ouUT
7 = |Working of urea resins Domestic A B A C O
3 g Manufacture of rubber sundry Within and oulside A A A A [
b goods the area )
9 _a 4 |Secondary working of leather Within the area A A A A 3]
10 | B [Manufaclure of leaibee goods Domestic B A A E 0
11 ‘& O [lron works Within the atea A A A A (5]
i2 & i |[Manufacture of agriculfural Within the area A A A A Q
2d|  machiaery and equipment i .
13 < E [Manufacture of architeciursl Within and outside B A A E ¢
v g metal producis the area i
13 & & |Manufaciure of decorative Within and oulside B B B K A oyy
oE mel2l fixlures the area
[H 5w | Manufacture of wood screws Within and oulside C B B M X |our
a : the srea
1] 2 8 |Manufacture of pulp producis Witlillin and culside A A . B o)
w9 the area :
17 52 |Maaufactuse of electrical parts  |Domestic A A A A o
18 -:—;-g Manu;?’clure of plastic sundry Domestic A B A C o
= goods
19 o~ IManufaclure of sporting goods  |Export B A A ] .
0 Manufaciuee of products of Within (he area B B C X ouT
viny chloride )
21 Manufactore of interior and Within and oulside B B C X ouT
exterlor decoralive items the area
22 2 Manufat{ure of P.V.C. pipe Within and oulside B A B H A our
8 fittings the area
23 |leg, Manufacture of woodwork and | Within and ouiside B A A E O
T bamboo work . the area
24 )£ Ew |Manulaciure of furnituse Within and outside B A c J 4 | our
3 30"3 the area
25 '5..,3’-2 Manufacture of sawdust fuel ‘Within the area B A B H A ouT
h"Ewo mafterials
26 goj\?.-g Manufacture of glass sundry Domeslic A B A C O
283 soods
27 0553 Manufacture of small lamps Domestic B B A i A ouT
28 | &0 22 Machine tepair shops Within the acea A A A A O
29 Meat mcessin‘; Domestic A A C ] (o]
30 ¢ Manufaclure of vetable oils & fats [Domestic A A A A 4]
31 H 5 Manufactuce of pulp products Domestic B B < i X ouTt
32 « % |Manufacture of materials for Within and culside A A A A ©
2% | urea tesing the area
33 B4 |Manufacture of sawdust charcoal [Within the area A A B 8 Q
34 §E Manufaciure of ceramic produéis|Domestic B A A G (0]
35 3 |Manufacture of clay and stone  |Within the area B A B H A ourT
v building materials
36 2’y |Manufacture of ierigating Domestic A A A A ()]
T machinery and equipmeant
37 & 2 {Manufacture of electrical home Domestic C B B M X ouT
appliances )
38 o (Manufacture of animal feadstock [Domestic A A A A (]
39 o Domestic A A A A (33
Z .
40 A IManufacture of starch Withio the areaf A A A A 3
5 export . .
41 “  {Plywood industsy Domesticfexport A A A A D
42 % Integrated production planis of [Domestic A A A A (5
] papeiboard
43 ’é 2 |Manufacture of chromium Domestic B B A ] A our
] tanning agents
44 S & |Refining of turpentine resins Domesticfexpott A A A A 0
45 ﬁ—é 1 eather tanaery (primary) ‘Within the areaf B A A E O
o’ export . -
46 | 37 {Automatic assembly of agricul-  [Pomestic c B B M X {ourt
R tural machinery and equip-
Ze8] - ment
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If it is impossible to expand the curfent site, an alfernative might be o obtaina de-
tached site for the free designindustriatareas which could be administered by the K.LE,, butit would be
rather difficult to obtain such good alternate land on the basis of the current land utitization con-
ditions in the Nyeri District. In any case, this will be a probtem which the X.LE. will have to de-
cide in the future and it isan essentlal factor for regional de\’elopment by promotion of industrial-
ization in the Nyeri District. Therefore, it is desirable not to restrict ihe type or scale of industries
to be introduced in accordance with the freé concept of an industrial site and to handle the prob-
tém on the basis of the concept of intensification of various tyges of industry. This is an especial-
ly important problem in Nyeri, an arca of industrial relocation.

4-11 Industrial Companies Existing in the Region and Types of Industries to be Introduced
info the Estate
(1) Existing regional mdustry and industrial derelopment

1} Types of industry and number of companies
When the manufacturing industry currently existing in the Nyen District was
classified into companies on an industrial scale and companies on the household
industry scale, there were very few companics on the industrial scale. The most

" important types of industry were lumbering, dairy products processing, manu-

facture of refrigerated beverages, ironworks, vegelable processing {dried vege-
tables), black tea manufacture, printing and bookbinding.
The riumber of household type industries has risen to several hundred. No data
have been avilable recently but according fo a survey report* from 1972, the
type and numbers of such companies wes¢ as shown in Table 4-12. These com-
panies tend to increase every year as shown in Table 4-13 and it is estimated that

they have increased considerably by now.
* Rural Enterprise Survey in Nveri District, Kenyez -A Report of the Consultants to BANIDA-F “ebruaty 25, 1912

2} Problem of small existing companies and industrial development
Various problems can be pointed out concerning these smatl companies and
various debates have alsa been held on future guidance and fostering. However,
these debates have brought the problems to the fore and they have been found
to exist in almost every country in diffierent forms. In any case, an environment
in which ther¢ are many small companics gives the impression that there isa
cestain type of good sense and desire concerning industrial investment via simall-
scale manufacturing investment.
However, in the promotion of fegional industrial development, dehberahon on
whether or not these small companics should be given somc form of administra-
tive guidance is an extremely important problem. The history of industrial
development in one country is'a course of industsial promotion and an industrial
revolution via improvements in industrial scale, production organization and
technology. Therefore, it is often unavoidable that in the course of such devel-
opment, there will be local socioeconomic confusion and suffering.
Therefore, the nnportanl point adminisisatively is to promote desirable indus-
trialization white keeping this transitional social confusion to a minimum. There
must be a positive recognition of the intended industrial investment aims of the
companies which have sprung up spontaneously and incorporating them in a
form which can be harmonized in the dircction of the changed industrialization
level which should arise from appropriate guidance and assistance, This theme
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Table 4-11 Distribution of Workers by Industry and Location

Locat (33) | Reral (3) | Urban(2) Total
Nﬁm- Num- [Num- Num-|Num. [Num- Num- l\"um- A\'emge‘of, . ‘ Tendcﬁcy toward
bei off ber of | bee of ber of | ber of jher offber of[bet of] the number | - doncentration or
entet-|ém- |enfet-lem- lenter-Jem- lenter-|em- | of employecs dispersion
prises | ploy- | prises ploy- |prises iploy- | prises [ploy- i
ees | ecs . fees i ces
Biacksmith al 10| 3| ¢ 12) 43| 19} 62 33
Sawing (including furniture) g 2| 48] 9f250] 12|30 25.3 Cily-conéentrated
Carpentering 2 5 4 9| 31| 1427 37 156 4.2 | City-concentiated
Tailering and dress-making 55| 18 6| 13] 16| 33| 97| 324 16 | Locatly dispersed
Bicycle repairing 2 2 3 9 5 18] 10 29 29 " | Locally dispersed
Automobile reparing o 2 ' 23 8] 30 38 City-concenirated
Radio and clock repairing 1 1 0 4 6 5 1 14 City-concentrated
Shoe stotes 1i 19 51 il 12 25 28| 55 20 [ Locally dispersed
Maize mills : 10] 24 I 2 2 7 131 33 25 | Concentrated onresource
producing districts
Leather deatings 2 10 1 2 1 4 4 16 -40 Locally dispersed
Others slwes| vt} 4l s| 71 11)180 164
931 | 262 281110 103 | 624 | 224 | 996 4.45

Sovrce: Rursal Enterinise Survey in Nyeri District, Keaya, 25 Feb., 1972

Table 4-12 Starting Years of Firm

0. of es- R
Nabihes Comolative
firms total
220
1971 48 26 _
200 I R
1970 33 168 : 1.
) 180 - N e ~
1969 33 135 : . )
- 160
1968 20 102 4
140 - -k AR
1967 i3 92 S _
120 b /
1966 s 19 N :
100 : ]
1965 9 74 B ‘ : L~
o R R 30 - S I . D
1964 9 65 _ _ )
“ 60 4- . // : -
1961 8 56 - LT ;
40 = ; .
1962 3 48 1 -
_ i J I _ \ -
~1961 | 45 45

1967 %3 6A 65 66 %7 R 69 0 I

Soutce: Rural Enlerprisc Survey in Nyeri District, Kenya, 25 Feb., 1972 -
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has been considered through the actlv:tms of the center organized previously by
the R.1.D.C. but in the future, it is hOped that ntore p051twe administrative guid-
ance will be realized w:th a changed environment by a drasiic increase in Nyeri
District mdustnahzahon which will be condusive to fmlher industrial estate
deve!opment

The problem pomts concemmg the e:ustmg small conpames are as follows:

a.

Low technical and product quality levels _

Thcrc are several reasons for this but the main ones mcludc poor facilities
and equlpment due to msufﬁcnent mvestment low production and tech-
nical fevels (lack of aui:able training and msuﬂment techimical knowledge),

" no market unless piices are low (if it is cheap, it is bad—tow purchasing

level), lack of desngn devclopment and msuf ficient research on product
apphcablhty _
Insufficient investment
The investment scales for these small companics are as follows:
200 shllhngs of less C353% )

200 1 000 shillings - 305% [958% | gg 40
1,000-- 2,000 shillirgs - ' - 18%
- 2,000— 4,000 shillings . 4.2%
4,000--10,000 shillings 9.6%
10,000 shillings and over : 12.6%

Among these small companies, 87.4% have an investment of h:ss than
10,000 shillings (US$1,250) and 65.8% have less than 1,000 shiltings, and
it is doubtful that they can be calied industrial companies. However, the
actual interpretation should be that, even th_ough the capital is small, the
manufacturing industry has been realized by the capital capacity which

is possible. ‘ '

[nsufﬁcncnt marketmg capamty

Most of these companies (707%) perform marketmg by the direct sales
system and there is almost no utilization of distribution facilities. However,
some of the compames SCFVE as subconlractors for large companies oulside
the fegion (ex. tanners)

Excessive compehtlon

These smal! manufacturing compames aré charactcnzed by bemg intended
almost entisely for the local market and there is a tendency for investment
concentration in the same types of industry because the types of industry
which can be industrialized with such small cap;tal IS hmited Therefore,
excessive compehtlon nalurally ocCurs,

In any case, not only it is rather difficult for these small. compamcs to make
progress under current conditions but in SORIE cases, they could also cause
social problens in the future. Therefore, it is urgent that the authontles
take various measures to raise the business and technical levels of these com-
panies but this will have to be incited beforehand by raising the local level

© tothatof a more mdustnahzed society in the future and efforts must be

made to cianfy policies and obtam understandmg 0 lhat they will not just
be received as medningless announcements by the local populatioh. In any
country, considerable friction is experienced at the time of organizational
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- changes and technical revolutions in industry and the status of these small
' comparies wiil also be chianged by such friction. Therefore, administrative
goidance for such comgpanies should nof stop simply at technical advistory
'sewlces biit should also include méans to 1mprove the organization of
integration of compantes (subcontracting structure, division of labor, coopera-
tion, development of néw products, ete.). Ef foxts should be made to pro-
vide policies and assistance so that these companies will be able to cope
with a progresswe]y industriatized socicty. Already, it is said that furniture
manufacturcrs in Karatina have formed a cooperative organization and are
undertakmg coaperative purchascs and sales. A high value should be placed
on such activities as a {irst step in bringing together petty investment to
make it more healthy in the future. In such cases, consideration should be
given to positive assistance from lhe gavemment and ihe bringing out of
spontaneous incentive.
{2) Relations between éxisting regional industry and the industrial es!a:e
As was described previously, indusirialization in the Nyeri District is behind that in
the other important urban areas of the country. There is also nothing remarkable
about the type, scale and quantity of existing indusiry and future development is
expected.
The construction of industrial estates and the development of new manufacturing
projects are important as first steps but at the time of selection of the types of indus-
try to be introduced, it is essencial to understand the correlation with existing indus-
try as much as possmle and consider the development of existing indusiry on the basis
of this correlation. Ef forts must also be made to new small scale correlated industries
which will be necessary as industrialization expands in the reglon
However, it is also important to remember that overly protective guidance for only *
such ex;stmg small industries mlght bea dlslurbmg factor in the industrialization
strategy in some cases The realization of  series of industrial projects including an
indusirial estate in the case of mdustnahzatlon of a region should involve projects
based on independent strategy and brought _togelher or the consideration of the ele-
mental themes of the program until there is enough sniall companies with some sort
of relation. These should be CO!ISldel’Cd as problems w;lhm the targe industrial organi-
zation.

4-12 Project Gmupmg and lntegratson _
When industrial estate and mdependent mdustnes are deveIOped under current condi-
tions in Nyeri, a reg;on of industrial depopulatlon there should be a major impact on the socio-
econontic and industrial structures. Table 4-13 shows the major correlations belween the various
selected projects shown below and other mduslnes or projects. This is shown more simply in
Fig. 4-2.

In thesc mvestlgalmns the selcctcd projects were dmded into the following groups
for convemencc Because of pro;ect correlallons these’ groupxngs aré based project groups and
similar types of mdustry so that the contents are as complete as p0551ble
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Classification symbol = Classification type
A A;: Agricultural processing ‘
A,: Leather industry

Ay: Pulp and paper industry
Forestry industry '
_Kiln industry

“Textile industry

Chemical industry

Plastics and rubber industries

Machinery and maetal industries

QEEoew

In the above cYaSSIﬁcatlon A cons:sts of a group of projects which have an especially
higher industrial correlanon A, B and C are all projects which mainly use regional raw materials.
D consists of projects for which the raw matesials can be obtained from within the country (from
other regions) and E, F and G consist mainly of pro;ects for which raw materials must be obtained
abroad. Fig. 4-13 shows a simplified relation of the raw matenals and ptoducts for the A group
(A,, A; and Ay).

From the socioeconomic standpoint, the integration of groups of projects with as
diverse correlations as possible generally increases the overall added value but when there is an
excessive bias of the correlated fields, structural I‘nglhly tends to be exposed. The stablhty of
fields which supply products and industries which are raw material sources must be especially
stable. Thesefore, efforts towards product development and stable production (stable raw material
supplies) in the agricultural and dairying industries which are raw raterial sources for the agri-
cultural processing, leather and pulp and paper (cardboard) industries, w}nch require the highest
levels of integration of their mutual correlahons among the selected pro;ects are the basic COIldl-
tions for support of these industries. '

However, for the stable procurement of these raw materials, it is necessary to provide
incentives (stable dealings, prices, etc.) from the indusinial side for these industries. Therefore,
these raw materials and manufacturing industries can be supported by the stable growth of the
markets for the industrial products.

. The construction of regional industries which serves as a prerequisite for industrializa-
tion also requires control in the correlation with industry (Supply of industrial raw materials, sup-
ply of personnel, lﬁfiasifllcturé, etc.) and il is also necessary to change product development and
product type selection in accordance with raw material supply conditionis. ‘Therefore, many dif-
ficultics asise in industrial development when efforts are limited to one industrial field and it is
highly desirable to establish a d_cve!opment strategy based on a balance among all types of industry.

From the above, lt is desuable that at the project planmng stage, an economic scale
balance involving: ‘
{1) Selection and procuument of raw matenals poss:bnhty of fulufe de»e]apment {price,
quality, procurement methods, efc.) - :
{2) Product marketabiity mveshgahons and product selechon .
(3) Economic integration among projects be consldered for potentlal products including
the selected projects. , ,
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Table 4-13 Project Group Classification and Related Industries

Raw material pmculeménl

Destination of nain and by-pioducts

ing, woodworking,
sawdust fugl, pine
resin refining

wood, lumbering, |
sawduost, crude
1esin

ing, lumbering,
playwood indus-
tries (B), forestsy

tainers, handi-
crafts, sawdust
fuel, refinzd pine
tesin, turpentine

Classifi: e of ;
” h Project rame - - - -
cation industry Main raw malerial Soudce Products Deslination
Al |Agiicaliural | Meat processing Pigs, chickens, Dairy farming, Processed meat Public welfare,
processing COWS slaughterhouses products, bone feed industry (Al)
meal, elc.;
Waste
Pﬁnt oils and Sunflowers, Agriculture, Plant oil - i’ub!ic welfare,
fats maize, jam, maize meal oil and fat industry,
. cottonseed Gil cake feed industsy (Af)
Pomestic animal | Maize, sorgum, Agticulture (A1) [ Concentrated food) General dairy
feesd manufac- miscellaneous farming
turing grains, oil cake,
) bonemeal, elc. Domeslic
fish meal, shells movement
Farmantation Stasch, sawdust, | Starch industey Bread yeast, Public welfare,
producis palp wasleliquid | (Al) starch syrup, confectionary and
: (A1) feed yeast bakery industey,
dairy farming
Starch industry Maize, casaba Agiiculture Starch, corn Food and fextile
gluten, gheten feed ] industries, farmen-
edible oil tation industry
(AL}, etc,, fecd
A industry (Al),
public welfare,
ol and fatindustry
A2 |Leather- Primasy fanning | Untanned sking, | Daisy fanming— Stored processed | Enport,
industcy tanning agents slaughteshouses, tanned leather, leather industry
tanning agent tanned leather for | (A2)
industry domestic use
(domaestic)
Secondary Tanned skin {A2) Proceéssed (gluing Leather product
industry and dying) leather | processing
: (Aa1}(A2)
Leather products | Processed leathet, { (A2} Bags, other Public wellare
decorative fix- Metal piocessing | products
luscs indusiry
Sporting gobds Processed leather [ (A2) Baseball equip- Public welfare,
(dycd leather) ment, poles export
A3 [Paper and Cardboard manu- | Whear, rice straw, | Agriculture, public | Yasious types of | Cardboard
pulp industsy facturing bamboo, waste welfare, lumber cardboard processing
paper, lumber indusiry
. chips
Forestiy Plywoéd industry | Soft and hardwood Fore stey, lumber  [Single shects Furniture
industiy logs, lumbering, industiy (front and glue industeies
: sawdust lumination boards)) for exposi
Urea adhesives, Utea formatin Plywood, particke | Construction and
melamine impoits, adhesive  |board, decorative | furniture industrics
B manufacture (E)  [board
Bamboo process- | Bamboo, hard- Forestry, umber-  [Agriceliural con- | Agriculurepublic

welfare, lourism,
public welfare,
paper and rubber
induslries, eic.
Chemical industry
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€ s:<,il’i- Type of Project name R_a:v_i:?lem! p'fﬂ‘ff'_“f’_'?}g__, ) Dest.mallon of main _nnd b)r-prf)duc(s
cation industry : Main raw material Source - Products Destination
Kiln Kiin products Clay, sand, etc. Miaing Bricks, toilet fix- | Construction;
industry : - : tures, tableware | public welfare
Glass sundrics Sand, etc., Mining, domestic | Glass sundries Public welfare and
soda ash movement tourism
Textile Towel manufac- | Cotton spinning Pomestic Various typesof | Public welfare,
industry turing, readymade | cloth movement towels, various tourism offices,
clothing types of clothing, | schools, public
D children’s and welfare
ladies’ clothing
Caipets Woaol Daisy forming Various typesof | Public welfare,
. ' carpets tourism
Chemical Urea resin Urea formalin Imporis Urea adhesives Plywood (B) and
industry manufacturing furnituce industrics,
chemical indusiry,
etc.

E Melamine Molding, plywobd
(B) (other same as
above}, molded
products {F}

tirea cesins for
maolding
Plastic and | Urea resin Urea 1esins for (E) Flectrical and Paris industry
rubber processing molding machinery paris
industiies : )
Sundries for Public welfare
public welfare :
Plastic sundries Thermoplastic Imports Various types of | Yarious industrics
F processing resins industrial materials
Suadites fot Public welfare
_ public¢ weifare
Rubber sundries | Waste rubber, Locat procureménty Regenesated tires, | Public welfare,
processing synthelic and imports - : crubber belts and industey,
natural rubbei packings indusiiy
Machinecy | lerigalion {ron and steel, Imports Smal pumps Agriculture
and meial machinéry pasts
industries Small engines, Agiriculture
generators public welfare
fronworks fron 2nd sieel, Imports Endustrial plant VYarious lypes of
paris - industty
Welding rods, Domestic Boiler making, Public welfare,
gas, efc. moverent general processing | indusicy
Agricultural fron and steel, fmoporis ' Agricultural Agriculture
implements paris implements
Steel scarp Domestic Bicycle trailess, Agriculture
G maovement wheelbarrows
Construction {ron and steel, : Steel construction
fixtures non-feirous mefals,| Imports fixtures, small .
pails, efc. : : items such as door Construction
- : locks - .
Valve products Metals, parts tmports Portable sprayers, | Agriculture
: . sprinkfers - : -
Nozzles Construction
Electric pails Non-fertous Imports Sockels, recepla- | Construction
metlals cles, ete.
Machinery repair | Insulation materi- | (F)
als {molded) (in-
clhuading iron-works)
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413 Necessity of Markel Surveys and Market Devetopment

_ At the survey and planning stage of the individual projects, the most important and
difficult theme to be investigated is theé market. Prerequisite conditions for maintaining sound
management of a manufacturing company are stable sales of the quantity of the products which
can be met at a suitable price. Among the required market conditions in the final market, factoss
such as price, quality and finishing, function or usefulness and design serve as product evaluation
standards for the consumer. Nommally, in places where there is competilion with similar products
on the market, these marké¢t conditions are evaluated mdmdually and in general wlulc comparing
with various other products : :

In ordmary feasibilily studles the two decisive factors are predlcnon of the markct
scale and the supply/demand balance and the fixing of a compehtwe market price. However, if
possible, it is desirable to perform a more detailed market analysis {consumer intentions, price
clasticity effecis, etc.). Dynamic marketing development policics should be established on the
basis of the results of these static market condition surveys. The main points to be investigated
are as follows: :

. a. Optmuzahon of dlstrcbutton {decrease in distribution costs, marketing orgamzahon
‘ inventory planning, elc)
b. Demand dcvelopment methods (desngn development, mttoduct!on of new products, -
ete.) :
c¢. Comparative evaluatlons of market competitiveness

In t‘he case of lhe projects to be \mde;taken in the Nycri District where, with the
exception of projects limited to the regional market, the main markéts are in other areas outside "
the region, especially in the capital district, the establishment of the distribution system up to the
final market presents a very imporfant problem. This type of problem is extremely difficult to
solve by the efforts of companies alone, especnally when the company scale is small, and coupera~
tion of the K.L.E. will be mdlspensnble

Advice concerning distribution and marketing has been obtained from advisors sta-
tioned at the existing estates and from market experts from the K.1LE. in Nairobi, but it willbe
necessary (o propose more posilive marketmg methods. Since the Kenyan distribution system has
not yet rcached a high level, the distribution costs for ordinary goods are comparatwely high with
respect to commercial capitat and therefore, the marketing of small and medium companiés be-
comics dependent on the market onent_ed tocation. When this prob_lem is considered for regional
cities, effective methods include cooperative marketing (industrial cooperatives) formed by several
‘companies. In the case of companies contiolied by the K.1LE., the development of cooperative
markets (ex. supermarkets) and cooperative publicity (trade fairs) with K.1.E. assistance are able
to be planned.

4-14 Outline of Projects to be Introduced on the Industrial Estate

The standard specifications of some of the prototype factory buildings and the types
of industry fo be introduced in the predesign area will be outlined for reference. The specifica-
tions given here are based on standard reference dala, and when there projects are actually started
on the industrial estate, it will be necessary to thoroughly investigate such matters as market scale,
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the possibility of procuring raw materials and selection of the technology to bc used, and then
draft an actual plan differing from the spcc;f‘catlons given here.

A, Makmg charcoat (ogalite) tising sawdusl as raw material
There is an integration of lumbermg and olhcr mdustnes uhhzmg the l‘orestry re-
sources and the possﬁnhiy of fulure developmenl is also considered good. The
project descnbed here involves the reul:hzauon of sawdust arising from these indus-
tries. Wood vinegar can also be obtamed as a by- product ln this project, the sawdust
is mechamcaliy sohdlﬁed to form a sohd fuel.
Standard plant specifications based on actual cases in Yapan are as follows.

(h
(2)

Manufacturing process (Fig. 4-4)
Factory specifications

. Monthly production: Rod-shap{:d ogahte 235 tons (1.5 kg/rod x 150,000 rods)

Product specifications: Rod-shaped product, 3.5 emin length x 7 cm in dian-

- eter, W|th a I cm diameter hole in the center

(3)

Raw materials: Sawdust arising from the lumbering of 5 000 m? of togs monthly
(20% conifers, 0% medivm-hard broad-leaved trees). The raw mateiial welght

is estimated as 250 tons (dry water content: 5-8%)

Equipment and equlpment investment outline: Table4-14 :
Production cost structire: Table 4-15 shows an estimate of the production costs

_in the Nyeri District based on the above technical spec:ﬁcauons in Japan. Ac-

cordingly, the production cost per ton of product is estimated as 3,605 yen.
For reference, the market price in Japan is 300 yen per 15 kg, i.c. 20,000 yen/
ton.

Peoduct application .
This product has a calosific vatue of 3, 800 cal. and in Japan it is used mamty as

Table 4-14 Amount of Investment in the Ma nufac( ijring_f:‘atililies' of Qgalite (Sawdust Charcoal)

Classification : gpuei’iﬁcél'idns. Amount (¥) Remarks
or No. of units
Plant site 2,000 m? 200,000 I:suma(ed .
Building for the plant and warehouse 1,000 m? D 5,000,000 Built of steel with s!aled ool
Machinery 19,000,000 Based on 1975 piices
* Forming machines 3 '
Diyer I
Saw dust burner }
Screen conveyers 7
Electric motors 16 175 KW
Duct o 1
Others Complete
Cost of installation of machines Complete 2,600,000
Total 26,200,000
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fuel for baths and cookmg It can be lit with a smgle match and no special
combustion implements are required.

“@)

Problems

In Kenya which has no fuel fesources, there is a masket for domestic fuel but
the problem is collection of the sawdust which serves as the raw material. In

- Japan, 250 tons a2 month of sawdust is put to practical use by imeans of inciden-
tal equipment in a fumbering plant with a monthly capacity of 5,000 m® but if
the raw materials have to be collected from several p!ants the prachcahty of the
project comes in{o question.

Table 4-15 Cost Estimation on the Manufacture of Ogalite (Sawdust Charcoal) :

Number of days of operation: 300 days/year

Item Quantity [Unit price (¥)| Amount (¥) Remarks
Cost of sawdust raw malerial 3,000 ton 1,000 3,000,060 | Only cost of transportation con
' . ; sidered
Heavy oil 1,200L 63 75,600
Electricity 200,000 KWh 13 2,600,000 _
Administrative expense and 11,200,000 | Wrapping papers and others
mis¢ellaneous . _
Labor cost 6 persons lSO,QOG 1,080,000 | Including packaging work
Clesical expense one person 240,000 240,000 ' -
Depreciation | i 1,539,000 | Depreciation over 15 years with
.- . 10% scrap value
Total 9,734,600
Table 4-16 Summacy of Cost of Conslrucﬁon and Réqhired Personnel
o Equipment Ma!er_iai Tabor Total - - \
: . ¥ FOB | local focal olal - | No.of
No. Name of facility cost (¥) cost (¥) | cost (¥) cus; (¥) fequired Remasks
X103 | X103 | X103 | X103 | personnel
1 | Fosging facility 7,296 I 342 7,749 10
2 | Welding facility 3584 | 208 35 3327 10
3 | Machining facility 7,138 | 1,133 5107 | 8,781 4
4 | Eleclricity, water, gas 1,044 | 1,079 322 2,445 I
s | subtotal 19062 | 253t | 1200 | 202 | 25 | o
6 | Ocean freight 4,627 4627 FOB x 0.25/1.03
7 | C&F cost 23,639 .
8 | Marine insurance 474 474 C&F x 0.0202%)
3 | CiF unloading handling | 24,163
10 | DI Land transporiation 925 925 FOB x 0.05/1.03
11 | Costdelivered tosite | 25,088 '
12 { Cost at site 25,088 | 2,531 1,209 28,828 . 25
13 | Indirect cost - 2,859 380 181 3420 No.5 x 0.15(15%)
14 | Erected cost 27947 | 2910 | 1390 | 32248 | 25 N
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(4) Forging facility -

No. Name of equipment Quantity Specifications %‘gi’g;ﬂi }g:si:;iag‘ o :fg.?; O3t Remarks
"1 | Forge heating furnace 2 Floor spzce 3,433 - 320
0.6mx 0.6m

2 Lifting arm & hoist i 2% 824 1t 32

3 Anvil 3 i85 - —

4 Tools and jigs Complete 2,060 - -

5 Measuring instruments 824 - -

Total direct cost 10 persons 1,296 t 142 | Total 2,749

(5} Welding facility
* Facilily primarily for bending, welding, and cutling of pipes and wheels for the rear-cars (bicycle cast)

No. Name of equipment Quantity Specifications E%"gpc";;“( g{[)z;t!e;ilagt " ;‘:2?; <ostl Remarks
1 | AC. aic welder 1 IS KYAGOA 7 - -
2 ALC. arc welder 2 13KVA/IS0 A 124 - —
3 Gas welder 3 Class A 7 - —
4 Gas welder 3 Class B 83 - —
5 Gas cutting machine 3 93 - -
6 Surface plate 1 2x2x0.0m 2,018 137 15
7 Two-head gricder 1 52 7 2
8 Upright diilling machine t 25mmd 474 64 18
Csubtotal e 2081 | 208 | 35 [Totadz230
9 Tools Complele 16% 478 - -
10 Measuring instruments Complele 4% 119 - -
Total dir;ci cost ‘ 10 persons : 3,584 208 35 . Total 3,827

(6} Machining facility
# Machining facility for machining round workpieces, such as axles, bearing portions, round handles, ete.

vipment

Malecials

Labor cost

No. Name of equipment Quantity Specifications | pAnf cost atsite | at site Remarks
i Engine {athe 1 4 feet 1,605
2 | Wood tathe 1 6 feel 2,060
Sub-tolal to 5665 0%1 133 %510 Total 7,308
Tools _ Complete 20?}33 - -
Measuring instromenis Complcté _ 6%340 - —
Fotdl direct coslt 4 persons 7,138 1133 510 Total 8,784
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(7) Uiilities

No. Name ol‘équipme'tm ‘Quantity Spériﬁgtbns r ‘ﬁpo‘;‘:{“ I:L:tl‘-‘;::’gw :’::’i‘i’; Remarks
1 | Receiving and transform=|  Complete SOKVA 1044 160 104
ing facilily .
Electric distsibution Complete SoKVAT | — , 619 128
Water, gas dlstnbut;on . Complete - 300 20
Total duecl cost 1 person 1,044 1,019 322 Total 2,445
(8} Required floor space
1 Forging facility m . 8m Sﬁhz
2 Welding facility . g 13 104
3 | Machining facitity o 1 8 56
4 Office, recelving and transforming facility 3 . 3 24
Total - 240 | 16m x 15m = 240m?
B. Mam.-facmre and repair of agncul!uml nnp!emen!s bicycle lmders and wheelbarrows

in ironworks
The projects included in the general range of ironworks cover diverse ficlds. The
selected projects include ironworks, irrigation equipment, agricuftusat machinery,
construction fixtures, valves and machinery repair. Among these, projects such as
casling and forging equipment, machining and boiler making considered to be suitable
for the predessgn area are left to the technical data in the appendix. Here, the con-
tents of a'small scale plant for the manufacture and repair agriculiural implements
and manually operated hansporl cqmpmenl are outhncd
(!) Main products

. Manufacture and repair of agricultural implements

2. Manufacture of bicycle trailers

3. Manufactuze of wheelbarrows
(2) Mam equipment lcqum.(l

. Forging equipment

2. Welding equipment

3. Machine processing equipment

(3) Construction costs and required personnel (Table 4-16)

Urea resin processing

{Tableware, buttons, electrical parts ete. )

A project to mauufacturc urca resin molding matenals upslream from the urea resin
processing plant was ongmally a candidate for lhcse pro;ects but it was considercd (o
be unsuitabte by the manufacturers for the fol]owmg 1easons:
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(1} The minimam economic scale of a urea resin molding material plant is 50t per -
month per line (150t if there are threc lines). However, this requires an equip-
ment investment of about 300,000,000 yen, which is about 100,000,000 yen
above the intended equnpmcnl investaent for each of these projects.

(2} There is no definite supply system for urea and formalin, the main raw materials
for urea resin molding materials.

{3y Itis nnprobable that the total resin consumption of the urea resin processmg
plant would reach 30 - 40 tons/month; the molding material plant would not
have a high operating rate and cosis would be high. -

In Southeast Asian countries such as Thailand, molding materials ate imported from

Japan. The market has been expanding and it is planned to advance into the manu-

facture of molding materials if the market reaches a paying level in the future. This

method will also be desirable for Kenya. :

Therefore, the processing of urea resins can be described as follows:

(1) Product fields considered suitable with respect fo the Kenyan technical level
Such products as buttons and tableware which are produced by compression of
the molding materials only are considered to be suitable for the Kenyan tech-
nical level which can handle plastic processing and it should be easy to under-
stand demand trends in case of applications closely related to clothing (butions)
and eatmg {tableware). However, it is difficult to recomniend electrical parts
because of the competition with metal parts manufaciure and assembly and the
necessity of high level mold processing techniques involving metal par{ inserts.

{2} Materials

- Compounds for molding: There are various grades accordmg to hardening speed,
clongation, applications, etc. and colored compounds are also supplied. Japanese
producis are supplied in 20 kg paper bags.

(Reference export price: 190 yen/ke ex Yokohama warehouse)

{3). Equipment used {equipment which can be accommodated in a 15 x 30 m struc-
ture) : _

a. Compression molding equipment (oil hydraulic press: semi-autoniatic or
fully automatic type) . _ '
50-ton oil hydrautic molder (for tableware) 10
37-ton oil hydrautic molder (for buttons) 5

b. Metal molds
In accordance with type and quantity of molded pfoducts
(at over 2 million yen each)

c. Finishing equipment -

Trimming equipment } 17
Buffer equipment B
{Both can be supplied from Japan)

(4} Processing process
The process can genesally be dmded into moldmg and ﬁmshmg
‘The molding process consms of:

(1) Weighirng the molding material :

(2) Insertion of the material in the cavity of the mold (after precheating of the
mold)

~112-



4)

(3) Pressurization (First, low pressure pressurization at about 100 kg/cm?
applicd. After 5—60 scconds, the gas created when the molding material
is inn & fluid condition is romoved and high pressure pressurization at 200
kgfem? is applied. The mold temperature is 125—150°C.)

Hardening (Chemical reaction occurs due to heating and pressusization i in
(3) and hardening takes piace } The hardening tlme is set to achieve an
optimum degree of hardening in accordance with the moidmg temperzature
and the thickness of the molded preduct.

(S) Removal of the molded product and c?eamng of lhc mn]d

Finishing process

H Removal of the trim around the molded product using grmders eic.

(2) Polishing using buffers

(5) Required personnel
o Resin '
No, of con;umn'tion 1 {Managers, Total
-molding (/machine/ Molders | Finishers | “tochnicians) (excluding
machines month) packers)
Tableware| 10 1.0 10 2 3 15
Bultons 5 6.3 5 15 2 22137 .
(6) quupmenl costs {ex Yokohama Warchouse in export packing)
4 _ Fuﬁy _ Fully
(1,000 yen) automatic _ automatic
a. 50t oil hydraulic press 10x 1,710 (2,070) - 17,100 (20,700}

" e. Buffers

(semi-automatic) _
L. 37t oil hydraulic press
(semi-automatic)
¢. .Molds (vasies according to design, no. of removals, ete. }
30x2 000 = 60,000 (1,000 yen)
) (assumed as two per molding machmc)

d.  Trimmers 17 x230 = 3,900 yen (1,000 yen)

Sx1350(1,710) 6,750 (8,550)

D.  Rubber sundrics processing

(Belts, packing, regenerated lifes)

1.

Compound rubber

{1} Materials and process :
Compound rubber is used for all of the above prcducls and they are all
produced via molding processes. .

. Crude rubber supplied by the rubber manufaclurers is kneaded and pressed
through rolls to give it plasticity. Then, as in the fol!owmg compounding
example, the components are mixed to obtain the compound rubber. .
These components naturally must be purchased,

Compounding example; y o .
Vulcanizing accelerator DMO.9

Crude rubber 100 parts
Sulfur 3.5 Age-resistor 1.0
Vulcanizing accelerator  D0.5 Zinc oxide 15.0
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Magnesium c¢arbonate 5.0 Stearic acid 1.0
Calcium carbonate 11.0 Pine : 6.0
Orange (pigment) 0l '
(2) Equipment used '
M;xmg roller (roll diameter: 16 in., rolt wndih 42 1) l
Open toll type with low turn ratio
" (3) Required personnel
A batch type process for which one opcrator is sufficient.
Belts (flat rubber belts for drive transmission)
(1} Materials _ :
a.  Cloth for belt base . . . cotton fabric for rubbes belts (as per JIS L3104)
b. Cempound rubber {refer to 1.) ‘
(2) Process
The cloth whici has been dned in'a cell drier is frictioned on both sndes and
topped on one side of the rubber mixed beforehand via a calender. Itis then
cuet to the desired width and length with a knife, vutcanized with a bell
press and finished. '
(3) Equipment used :
a. Calender (roll diameter: 12 in., roll width: 24 in., 3-roll type) |
b.  Cloth drying equipment {cell dryer) H
c.  Belt press (width: 300 mm, length 2 m) 1
(4} Required personne! o
Since all proceﬁses are of the batch type, a total of lhn.c persons for with
the foreman, is sufficient if they help each other.
Packmg (molded vulcanized product)
(1) Matenals
a. Compound rubbcr(rcfcr 101) :
b. Inserts (metals, tectiles, plastics, elc. or combinations of these)
{2) Process '
The compound rubber is pressed out in a sheet forn by a calcndeh This is
then bottom processed to the approximate shape, dimensions and weight of
the product, placed in the mold and galvanized. |
(3). Equipment uscd
a. Calender: samc as 24{3)-a 1
b.  Vulcanizers: The mold material (carbon steel, stainless steel bronze
cte.), type and number differ in accordance with the size, number,
“ctc. of the product to be galvanized. '
c. Healing press: Same as b, size differs accordmg to product size but
in this case, 400 x 400 mm is csilmated | IR
(4) Required personncl
Since the process is the same as that for the belts up to calender, the
number of personnel can be 1 — 2 for molding, including bottom process-
ing, and healing préss operation.
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4.

Regenerated tires
(1) Malerials

a. -Oldtices : -

b. Compound rubber (rnfer to 1)

c.  Rubber solvent

(2) Process

a. The remaining part of the tread rubber is cut off of the. old tires to
be regeneraled, and preparations are made for bufting.

b. The campound tubber is pressed out by the calender with a twin-peak
shape {(camel-back) S

¢. Rubber paste is made by placmg rubber base and gwsolme in a mixer.

d.  The prepared old tires are placed in the tread gluing machine, the

© gubber paste is applicd by a sprayer and the camel-back is glued on.
c.  After the gluing is completed, the tire is placed in a aluminum alloy

(3)

(4)

mold, placed in a regéncration vulcanizer and tread molding and vul-
canization are performed. * The steam and electrical heat required for
the galvanizing is 153°C.

Equipment used

a.

ar s

&

Tread rubber removal equipment

Peating machine: This machine rapidly cuts off the residual fread
rubber and prepares the under-surface for buffing. .

anfcr Performs direct polishing of the tread friction surfacc

leach 2in to!al

Calender: samé as 2-(3)-a - S
Rubber paste mixer 1
Fread gluing machine c o
Tire regencration vulcanizer i

chmrul personnel

One puaon cach is required for tsead rubber removal, tread gluing and
regeneration vulcammuon The gluing upemlor can alse operate the
rubber paste mixer. The personnel for processes {, 2,3 and 4 can be com-

‘piled as follows:

Compound rubber mixing
Belt manufacturing
Molded galvanized prod'u‘cls
Regencrated tircs '
Techuicians

Foreman

[\—3’_—-@!\)-&—-

Total

Main equipment price estimates (ex. factory, fio packing)
Mixing roll (16"D x 42"L) - 8,000,000 yen
Calender roll (12"D x 24"L) - - 10,000,000 yen .
Belt press (300 mm W x 2,000 mmL) 16 000 000 yen -
Packing healing press (400 mmW x

a.

b.
C.
d

400 mnl) I,300,000 yen
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Tread gluing machine 2,500,000 yen

Tire regeneralion vulcanizer 5,000,000 yen

Others (celt drier, vulcanizer mold, pealing machine, buffing machine,
gun paste mixer, ctc.)

£, Processing small leather products {bags)
(1) Raw malterials

a.
b.
<.
d.

Tanned and dyed leather

Fixtures (guffer finished, plated) QOutside order

Internal material {cloth, pigskin, core matérials—non-woven matesials, foam)
Adhesive

{2)  Process outline

- (3)

(G

a.

o o

Using cutting equipment (oil- hydraul;c prcss), the design shape is stamped
out of the leather. (Since the leather shape, faults, elc. are not uniform,
only one sheet is stamped cach time.)

The Ieather thickness is adjusted by slicing with a band M/C.

Only the parts for overlapping and sowing margins are partially sliced using
a deckle edge culting machine.

The outer bag and innerlining are cach sewn together (using flat and armi
sewing machines).

The inner lining is attached to the outcr bag and the fixtures are added to
complete the bag.

Equipment and personnel

In accordance with the factory size (15 x 30 m), il 1s assumed that there will be
40 — 50 employecs, a monthly produclion of 2,000 to 3,000 bagsand 4 — 5
types of products. (lowever, this is assuming that tanned and dyed leather can
be obtainced and completed fixtures can be purchased or ordered from oufside).

(In Japan) ' .
No. Personnel

Required Purchase price _
_ area required  required
Cutter (oil hydraulic press) 0.7 x L.Sm 700,000 — 4 _ 4
' 1,200,000 yen
Band M/C 0.7x1 1,500,000 ycn 1 1
Deckle Edge Cutting M/C 0.5 x | 180,000 yen 3 3
Flat sewing machine 0.5 x 1 130,000 yen 5 5
Arim sewing machine 0.5 x1 180,000 yen 5 3
Total 6,390,000 — 8,390,000 ycn

Work benches will be needed for 22--32 persons performing hand work.

Problem points at the time of commercialization in Kenya
(1) Tanning and the degree of {inishing to permit usc in bags
(2) Dying and the degree of finishing {o permit use in bags

3)

Fixlure supply system - . -

(4) Lining material supply system
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F. Manufacture of readymade clothing
(work cloilies, children’s trousers, skiris)

(1)

(2)

(3)

(4)

Optimum production scate with respect to building area

In a sewing factory, the process which requires the mosi steps and takes up the

most area is the sewing process using sewing machines. It accounts for about

80% of the arca of the direct manufacturing depart. .

Although these figures exceed the area of the planned prototype structure, the

mosl efficieat solulion at about the size planned would be two sewing lines

covering 15 x 50 M. : : :

The sewing capacity varics accordmg to the {ype and size of the prodict, the

tevel of skill of the sewers, etc. but if production is 300 garments/line/day,

annual production will be 130,000 garments for 300 working days a year.

However, because of the actual area limitation of 450 m?, only one line has

been planned. Thercfare, the capacity will be 90,000 gariments annuaily.

Materials '

a.  With such garments as work clothes and children's clothing, cotton denim
fabric (mixed with some nylon) is suitable.

b.  Sewing smachine thread

c.  Bultons, linings, padding and other acccssorles

Estimated prices of equipment used (Purchasing price in Japan)

Spreading and cutting benches (provided at the site) {1.8 m x 20 m) 1(2)*

a.
b, Culters 2(3) 250,000 yen cach
c.  Sewing machines 20 (40} .
d. Lockstitch machines 4 (3) 350,000 yen cach
e.  Special sewing machines 3(6) 1,800,000 yen
(for buttons, bulton holes,
belt rungs, etc.)
f. 6-poundirons 3(6) 50,000 yen
Total 14,450,000 yen
*Figures in parentheses show values for 2 lincs
Note: The spreading and cutting benches are mainty table parts and
they can be made by hand if thick plywood is available. There-
fore, they should be prepared at the site.
Process

a.  Design and preparation of paper patlerns

b. Spreading of the material:-
The rotls or cloth are spread out in fayers on the spreading benches. The
spreading length is decided to match the design. There are also spreading
machines but manuat spreading must also be considered with respect to
production scale and the creation of employment.
In Japan, to color matching process {check for minute color differences
and confirmation of same color fone in each sct) is performed after cutting
but there do not appear to be such scvere requirements in Kenya..

¢.  Tracing of pattern cutting lines

d. Cufting: Culling by a straight blade cutter (cutting blade moves up/down
and back/forih at high speeds.)
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¢.  Machine sewing: The cut pieces are sewn, part by part and gradually assein-
bled. Finally, they are completely assembled and the buttons are sewn on.

f.  Press finishing: The sewn products are pressed with irons to remove
wrinkles. - - : o

g.  Product checking: Checks are made of the sewing including the sleeves,
collars and pockets; damages, dinensions, etc.

h.  Packing
Required personnel _
Spreading and culling 2 (3
Machineg sewing : 27 (54)
Préssing 3 (6)
Checking and packaging ‘ 3(6).
Managers : 2 (3)
Techyicians and designers - 2(3)
Total 39(7%)
*Figures in parentheses indicate case of 2 linés.
Note: The reasons for the targe number of machine sewers (27) on cach

line are that it is assumed that the sewers will be unskilled, the
process will be subdivided and the work will be simpler. (In
Japan, 20 — 25 workers are used in one fine in local areas where
unskilled workers are used.)
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Chapter 5§

Draft Plan for the lﬁdustriéi Estate

A muaster plan for the industrial estate which forms the core of the fundamental
concepl of industrial devclopment in the Nyeri Dlstrlcl is hercby presenled on a tentative basis
to contribute to the realization of this project.

“The planning raticnale of the industrial estate development aiming at well aligned
industrial structure and regional development in general, namely “what kind of industrial eslate
shoutd be made”, espcc:ally in the Nyeri District, has bccn expanded with respect to the
following four points.

The first point involves the progressive formation of various socioeconomic activities
in the Nyeri District. The lypes of industry to be introduced to form the industrial estate have
been investigated which fead to specifying the contents of the plan mainly by sclection of the types
of industry concerned.

In general when devclopmcnt is aimed at economic cxpansmn in an arca of a given
size, the first prerequisite is the formation of an independent economic zone. Therefore, the
cqu;rcmenl is to form an industrial site by the aclive introduction of various types of industry
in accordance with the fol[owmg aims:
—  Effective utilization of natural resources in the region concerned.
—  Self-sufficiency with respect to goods from other regions and imports.
—  Fostering and strengthening of the existing industrial base.

Therefore, the indusisial estate must be such that the industries selected should have
sufficient pOSSlblllllES {o achieve their production goals, which requires improved fand. factory
buildings, and and adequate supply of utilitics including electric power, and transporl.

The second point is concerned with the spacial formation of the Nyeﬁ District. An
important poini to be considered in regional devdopment is the selection of the industrial sile
location on the basis of coorination between the provision of an ¢ffective regionat infrastructure
and urban planning such as the practical layoul of urban housing and the industrial site whlch will
be a new source of employment (compacl land utilization is desirable to allow for a suf ficiend
reserve for fulure population increases and urban expansxon)

The third point involves the problem of planning scale. The scalc at the initial stage
of industrial cstate planning is generally decided by studying the following conditions:
-~ Demand level of companies to be tocated on the site ..... {external condition)
-~ Manageable scale of the estate as a whole ..... (internal condmon)

in the casc of medmm and small scale companies, the locahon requnremenls have a
strong correlation with thc econemic sca!e of the regjon concerned. Even though it is desirable
to concentrate several comipanies at on¢ sile to obtain an mtegrated profit, there is a certain fevel
as to how many due fo the limitation of cast affective management of the estate as a whole.
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In the case of the Nyeri indusirial site, it is considered appropriate for the first stage '
of development to propose a site development plan rcquiring 5-10 ha for 20-25 companies in con-
sideration of the Nyeri District characterisiics coupled with the surveys and the experiences of
the K.LE. in Nakuru Mombasa and Kisumu. Thesefore, when formutating the p]an invesligalions
should be first made conccrnmg the fand whwh can be procurred and the companies to be estab-
tished based on the abovementioned scale and basic planning goals, and then, the final step should
be working out of the detailed plan.

The fourth point concerns the facilities to be included in the plan. The economic
benefits of industrial sites are generally based on the fotlowing points:
1. Economy of scale according to estate development
2. External cconomy induction factor resulling from the concentration of companics
in farge scale.
3 IFurnishing of various types of services as a resuli of the concentration of many con-
panies on the site,

These benefits will occur only when single entity aclivities are allowed. 'I'héreforé,
the establishment of the estate involves not only the concentration of several companies bul also
must be based on a plan which has as its goal the fofmation of a single organizational unit with the
possibility of provndmg unificd management and control to tackle sitch matters as the supply of
facilities and scrvices, management and technical training, information €xchange, and the stable
supply of utilities such as water and clectrical power which ¢annot be solved economically by
an individual enterprise located in the cstate. Therefore, the site nwust inchide not only factories
but also include such facilitics as an administration building, technical service center (1.5.C.) meet-
ing room, sestaurant and cnviconmental control facilities such as waste water treatment cquipment
coupled with the qualificd managerial personnel. The administration buitding will play a central
function such as promotion and management of thc enlire estate, technical and managenient
SCIVICSS, data scrvices concerning distribution and other ﬁclds, and the Control of ullhhe

The technicat service center will undertake the supp!y of maclimery and equipment
required by compames in the ¢state, the repairc of production facilitics in individual factories,
the provision of equipment rgqulred for parts manufacture and technical training. ‘Another im-
portant part of the industrial estate is the provnsron of teisure and recrcatmnal facilities such as
restaurants, mcclmg rooms, sports facilitics and green areas. It is necessary to formulate a drafi
plan based on a reconfirmation of the concept of services and systems whlch bring [ogethcr the
aims of individual companies in the cstate and the cstate as a whole.

51 ' Sclectlon of Land Suitable for Devclopmeni '
In general, the selection of fand suitable for the dcvelopment of an mdustnal cstalc
is carried out by mvesllgalmg the followmg points:
(1) The Jand must be such that there scems to be no major obstacle to site preparation,
especially with respect to civil engineering,
(2) The land chosen must be nol only i in harmony with current conditions and fulure
land utilization policies i m lhs, reglon concaned but li st also have as cnhcal as

(S
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possible an effect on future building programs in the region.
(3) The land must be able to be supplied with the utilities and have the infrastructure

required for it to i'um,hon as an industrial estate without ¢xcessive investment.

In this survey, an attempt was made to select Iand within the planning range of 5-10
ha in the Nyeri District which is best suited to development on the basis of an ¢valuation of the
development conditions for the land concerned.

Investigations were performed concerning estimation of land scrvices (water supply,
electricily) in accordance with the development scale of the indusirial estate in Nyeri; topo-
graphical conditions of the land, possibilities of expansion, accessibility for commuting employeces,
traffic conditions for freight transport, ¢tc., according to current conditions; neighboring land
ulilization, the effects of distribution of the facilities, current urban planning, in relation with
future urban development trends, wide ranging urban corrclation conditions, drainage condition
from the site, etc. The most suitable fand for development of an indusirial site in Nye¢ri was
sclected on the basis of an evaluation of the development suitability of potential areas curently
in operation.

5-1-1 Conditions for Industrial Estafe
The conditions for the industrial estate with respect to opllmum land selection were
set as follows:
(N Industrial estate development scale
11 is assumed that the scale will be about the same as thal of the existing industrial
estates in Kisumu and Nakuru (5-10 ha). This will be the first slage development
and additional land for future industsial development requiremenls shall be secured.
First stage development scale 20-25 projects (Shed-type).
(2) Investigations of number of employces, water supplies and electrical power require-
mentls in the gstate.
The lollowing figures are for the first stage of development (standard factory lype
for 20-25 projects).
a. Number of employces
—  Ist investigation :
Using examples of small Japanesc companics as a reference, the factory
floor area per employee was calculated for the assumed types of industries
for the Nyeri industrial estate and shmilar industries and then the number
_ aof einployees required for the cstate was estimated as a prime unif.
®  Average factory floor area ber employee
Average §foor area per employee for each type of industry is 10.2 m2.
¢  Estimated scale of standard factories for the estate
Using the Nakurs industrial estate as a reference, the scales of the standard
factory were estimated as follows for three cases: the case where there are
many large-scale standard factores, the case where there are many smatl-
scale standard factories and the case where both types of factory are about
even,
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A. Many large standard factorics

1,500sq. ft. 20%

2,250 sq. ft. 20%

3,000 sq. ft. 30%

3,750 sq. ft. 30%
B. - Many small standard factories

1,500 sq. . 30%

2,250 sq. f1. 30%

3,000 sq. ft. 20%

3,750 sq. ft. 20% _
C. Equal distribution of both large and smatl standard factories

1,500 sq. ft. : 25%

2,250 sq. ft. 25%

3,000 sq. ft. 25%

3,750 s5q. ¢, - 25% -

Estimation of the number of eni'ployees
The number of employees have been estimated for each of the cases above
according to the average floor area per employee for standard factories as
follows:

Standard factory scale case A

20 standard factories
25 standard factories

Standard factory scale case B

20 standard faclories '
25 standard faclories

Standard factory scale case C

20 standard faclories
25 standard factories

505 employees
632 eimployees

451 employees
564 employées

478 employees
598 employeces

2nd investigation
This investigalion was performed according to the number of employecs
per standard factory in existing industrial sites.
Number of employecs per standard factory in existing industrial estate:
approximately 17 persons
Number of standard factories present: 20- 25 factones
Nuraber of cmployees

20 standard factorics: approximalely 340

25 standard factories: approximately 425
I'rom the results of the above investigations, the number of persons em-
ployed in the estate can be estimated as 400-600 persons.

Civil engineering and industrial water reqmrements

- Drinking water requirements

The amount of water required per person of the population was calculated
friom water utilization data in the Nyeri District, and waler requirements in
accordance with the planned population for the Nyeri industrial estate were
estimated.
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: Annually Daily

1974 763,255 m? 2,091 m?
1975 837,813 m? 2,295 m?
1976 904,446 m* 2,477 m?
Nyesi (Usban) population (1,000 persons)

1973 1978 1980  1990%  2000*
Nyeri 279 36.3 40.3 73.0 122.9
Urban 14.4 2238 274 730 1229
Rural 13.5 13.5° 129

(Including Klgan;o)

Estlmatcd Nyeri urban populatmn in 1976; 20,000

Water consumption per person in 1976

2,500 + 20,000 = 125 fperson

Rate of consumplion in the eslate

50% of daily consumption: 62.5 &/person

Estimated water supply requirements

62.5 x 400 = 25,000 £

'62.5 x 600 = 37,500 2

Indusirial water requirements

According to Japanese industrial statistics, the amount of fresh water uscd
per unit factory construction arca (100 m?) of the industries proposed for
the Nyeri industrial estate was calculated. A classification was made be-
tween industrics using targe amounts of water and those using little and
then the maximum and minimum values of industrial water requirements
for the Nyeri industriat estate in accordance witha combination of the
standard factory types were estimated.

Industrial water ulitization of the proposed industries

Industries using a large amount of water

Amount of industrial water used pes unit factory area:

(m3/100 m?)
Carpet manufactoring 2.97
Fowel manufactoring - 5.76
Urea resin processing 4.12
Rubber sundiics manufacturing - 1.21
1eathes secondary processing 6.74

Agricultural implement manufacturing 5.36
Plastic sundrics manufacturing 5.97
- Sporting goods manufacturing - 2.67
Glass sundries manul‘acturing : 3.87
Average : 4.97
Indusiries using a small amount of water
Amount of mdustnal water used per unit factory area:
‘ C (m?/100 m?)
Readymade ¢lothing manul‘acturmg 1.05
Leather producis manufacturing 0.83
Ironworks 0.80
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Construction fixtures manufacturing 2.37

Valve products manufacturing 2.66
Electrical paris manufacturing | 2.01
Bamboo processing and wood products
manufacturing 0.75
Machinery repair shops _ 2.14
Average 1.58

¢  Lstimated standard factory scale
The standard factory scales were estimated on the assumption of the num-
ber of employees estinmated above and the same conditions as in Nakur.

Alype 1,500 sq. ft. {139.35 m?)
B type 2,250 sq. [t. {(209.03 m?)
Ciype . 3,000 sq. ft. {278.7 m?)

D type 3,750 sq. . (348.38 m?)

e  Combination of siandard factories and types of indusirics
The maximum value was assumed to be for the case of an industry using
a large amount of water in a targe standard factory and the minimum value
the case of an industry using a small amount of waler in a small standard
factory. The industrial water requirements in both cases were investigated.
A combination of the type of industry and standard factory is given below.
Maximum value cases
Industries using large amounts of water D type factory (50%)
Industries using smalt amounts of water A type factory (50%)
Minimum value cases A ,
Industries using large amounts of water A type factory (50%)
Indusiries using smalt amounts of water D type factory (509)
L Industrial water requirements :
Maximum valucs

Case of 25 factorics 244 m?

Casc of 20 factories 195 m3
Minimum valucs

Case of 25 factories 156 m?

Case of 20 factories . 24 m°

Fram the above investigations, it can be assumied that the industrial water
requirements on the Nyeri industrial estate will range from 250 m* to
100 m3. :
Estimated elecirical power requirenients _
The Nyeri indusirial estate elecirical power requirements were estimated using
the electric power capacity fos the standard factories in the Nakuru industrial
estate for reference. :
®  Power capacity in the standard lactories in the Nakuru eslale
Power capacily for D type plant about 14 kW
o  Eslimated power requirements
The A type factory power was eslimated as follows on the basis of per-
missible power capacity of the D type lactory of approximately 14 KW.

124



5-1-2

(N

{2)

By combining the standard factory layout, estimates were made for cases
of both high and low site power requirements.
e A type standard faclory power capacily
50% of that for the D type factory: 7 kW
®  iligh power capacity requireinents
Two-thirds of total layout is D {ype standard factories.
One-third of total layout is A type standard factories.
Casc of 25 factories Approx. 291 kW
Casc of 20 factorics - Approx. 233 kW
e  Low power requirements
One-third of total fayout is D type standard faclories.
Two-thirds of total fayout is A type standard factories.
Case of 25 lactorics Approx. 233 kW
Casc of 20 factories - Approx. 187 kW
From the above invesligations, it appears that the Nyest industrial estate
electric power requirements will be in the 200-300 kW range.

Conditions of Optimum Land Selection

The oplimum land was selected in accordance with the following conditions:

Scope of optimum land seléction

Within the Nyeri Municipality

Selection method and resulis

First, the Jand where developnient is possible in accordance with topographical and
current fand utilization conditions was setected. In the case of topography, develop-
ment was considered possible on land with a slope of 10% or less. In the case of land
ulilization, development was considered possible on large scale agricultural land,
land with buildings or other structures, protected forests {Nyeri, Kiganjo and Nyeri
il forests), natianal parks and fand with existing communities (inainly to the south
of the city of Nyeri). Fig. 5-1 shows the poteatial sites with a total are of 53 ha or
over sclected according to the above conditions.

Current conditions of this 18 potential sites were compiled with respect to the
following development conditions. The advantages and disadvantages of cach of the
sites with respect to each development condition were compared and a final overall
cvaluation was made for each site. The resulls of the evatuations are shown in Table
5-1. _

Development conditions:

—  Road traffic conditions

= Electric power supply condilions

-~ Water supply conditions

-- Drainage conditions

-~ Commuting condilions

—  Related facility distribution conditions

—  Probleins concerning proximate eavironment

—  Nyeri urban planning

—  Fulure Nyeri expansion trends

—  Possibility of site expansion
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Table §-}

Site
t 2 3} 4 5 6 ? 8 ¢
{iem
Space . -
Available €65 I_J 6 14 5597 .19.0 456 "7 103 15
{ha) ]
3.5¥m of ac- 300m of new  {200m of new  [4.5Km of ac- 1.5Xm of ac- 1.Z2Km of zc-  [fwcing all (acing the facing all
Resd caszodd tobe laccessroad to laccessecad to [cessroad tobe lcessroad tobe [cessroad tobe [weaikerroad paved eoad wcathet roaxd
o ) up-graded be built be built up-graded up-graded up-praded {anpaved} {unpaved)
Traffic So0mlothe | - 500m to e
paved road paved road
Pow 23Xmilathe [3S3Kmtothe [40Kmiathe {J2Kmtothe |[1L.IKmtotke 1300mtothe  [300m lo the 20kmlothe [23Kmto ihe
Somet 11KV O/H KV O/l 1KV OH VMKV O/H - [1IKVOH 1KV Ol 1KY Ol 11KV O/H /
VPP line line tine line line - Iing Hne line
no drinking no drinking aa drinking na drinking no driaking no dzinking o drinking R drinking 0o drinking
waler avaable |water available [wateravailable [water availadle water available [wafler avaflable [waleravailable jwateravailable [wateravailablke
RO river water a0 fiver waler {ao tiver water | 300m to the no river water  [150m lo the near 1o the no river wales | 9O rives walee
Wates available . Bpvailable avaifable Muringato avaifablz Muringato water parifi-  avallable zvailable
Supply River River cation plant
head: 40m kead: 40m 30C:n to the
I('hanya River
héad: £0m
200m to the 10Mhin to the F00m 1o the' [ 300m #o the 330w to the 100m to the ) 16 the 1500 to the adjacent to the
Drainage tbutary of 1ibutary of teibutary of Muringato Chanya River  Maringato Chanya River  Liputary of € hutary of
Murinzalo Muringalo Murirgaio River River Muringato Muringate
River River . River Rivet River
Commutin 15Kmtothe  1300m ta the 200m 1o the 3.0Km tothe  busseniceis  125Km to the !ﬁt ing the ’lacing 1he facing the
Condition & enisting bus evisting bus existing bus existing bus not availadle existing bus exlsting bus eaisting bus existing bss
route toule 1ouie rotte route Tou e route roete
Environ no paticular no pat{i-.-uiac no particuler no pariwular zdjaccat 10 adyacent o adiacent to the no particular no particular
ment facilitics facilities facilitics facdsties Nyeri i:0) 1ke schood residential - Facilitic s Faoilizicy
involved involved invalved invelved are: _sinvoled involved
Related BORC none fone none none adjacent ko adiacenl o fo0e o
Facilitizs fabour lines the market
;;l:\an undesignated undesigna!ev.! undesignated undesignated  [undesignated  fundesignated  uadesignated undesignzted  [undesignated
Linkage links wiih links wish Jinks with does not con-  (Hinkt with inks with both [links with links with Binks with
with other Mueiga thre Mweiga thre Maeiga thrs nect with Fhurure thra husure and Kamakuwa Mweizga, Naro | Naro Moy
cities fighway highway highwaay highway highway Xihuyo thru ok} Moqu thre thru highway
highway thru highway |h ighway
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Evahuation of Polential Sites

10 3] 12 i3 14 15 16 1? 18

33 6.2 12 64 14.0 a5 1.2 73 1022
facing all facing the Tacing the facing the facing the . facing the facing al facing alt facingall
weather r0ad  [paved 10ad paved road paved 10ad paved foad paved rozd weather joad  [weather road . [weathes read
{upaved) (unpaved} (unpaved) {enpaved}
1K ta the : 45Kmiothe [6Kmiothe 4.5Km tothe

paved s0ad paved soad paved road paved rozd

1.9Kmtothe |100m tothe  |easy coanec tion easy connection | easy fosnection [ 200m 1o the 300m to the easy conncction | 700m to the

1KY O/} 1KY O/H LKV O/H 11KV O/ 1IKVO/H 1IKY O/ line (capacity  {tothz ling tine {cepacity
linz Lline line tine tine Ting pakRown) {cepacity un- {unkaown}
. known)

no drinking 400m to the facing drinking |facing drinking |Facirg drinkiag [Faving drinking |mo drinking ao dilaking . (no drinking
water availlable |Water Tower  Jwates sopply  |wales supply  (watersopply  |watersupply  jwateraveilable |water available |wafes available

no siver waler  [259m to the tine 150m o |line 400w to Yine 250m {0 Line no rivet walet [no rives walés | no tiver waler
availatle Murtingaio the Chanya ths Muringato [ibe Chanya available available available
River River River River ’

head: 40m hezd: E0m head: &0 head: 40m

150m 10 the adjacent to 150m 1o the 400m 1o the 2150m to the 100m lo the 250m 13 the 760m 1o the faces both the

tbutary of the tributary Chanya Rives  [Muringato Chanya River  Charya River  [Muiga River Ambond River  [Amboni River
Heringato of Muringato River aad tributacy of
River River Muiga River
facing the Tacing 1he 250m 10 the facing the . [facing the facing 1he ficing the facing the facing the
existing bus existing bus existing bus existing bus existing bus existing bus existing bus eaisting bue existing bus
oule route fovte 1oute oRle route raule Toute oute

adjacent 10 the Jadjacent 1o the |adjacent 10 the |adjacent (o the ladjacent 1o the adjaummrh'e no particular no partivular no particolar

fauntand CoOmmueRity Farmland school Rison, 1esidential area [lacibities - facilitics Facilities
residential area : involved involved volved
adiacent to adjacent to none none none none adjucent to adjacent lo adjacent to

Teljmiz ope | Telejmle cae the Aufield |the Airficld the Airfietd

undesignated undesignated irdustsial area |industebl area  fresidential asea (educatioral ares, vndésignated undesignataed endesignated

links with Einks with finks with tnks with tirks with links with links with firks with links with
Naro Moru Muweiga, both Tharurs Kiganjo Kiganjo Kzratina © [N3ro Moru Naro Moru Naro Mory
they highway [ Naro Moru and Kibuyo thru highway  [thiu highway  |ihra bighwey  [theu highway  [thea highway  [thie highway
thry highway  |thru highway
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5-1-3 Resuits of Land Selection _ _

According to the selection results, the candidate sites with the highest potentiatity
for industrial estate development are Nos. 12, 13 and 14, followed by Nos. 10, 11, 15and 18.
The other potential sites are, inferior 1o those in the vital csiteria for evaluation. TFor example,
there are no approach roads or other poor road conditions {1, 2, 3, 4, 5, 6). Because they
are far from the Old Municipality, utility conditions si}Ch as water supply (1, 2, 3, 4, 5, 6,
8, 9, 10) and electric power supply (1, 2, 3, 4, 8, 9, 10) are poor. Commuling conditions
for workers are also incovenient and there are many problems involved in the development of an
industrial estate. The potentiality of these sites is exteemely low.

Site Mos. 10, 11, 12, 13, 14, 15 and 18, which showed high values in the overall eval-
wation above, carry come problem points in the defailed, individuat development conditions which
are discussed as follows:

Site 10: : .
As in the case of neighboring sites 8 and 9, conditions for the supply of elecirical
power and water and drainage are so poor that it may be necessary to improve these infrastructures
for the industcial estate development. Considering the fulure development trends in Nyeri, how-
cever it is doubtful that efforts for such infrastructural improvement will bring fair benefits.

Site 11

Because the site is near to the Old Municipality, the utilization of facilities such as the
cxisting power supply and water supply is easy and the road conditions are also good. There is no
problem for commuting workers. However, the scale of the usable land is small and future expan-
sion is difficult because of the topography.

Site 12:
' This site is in the Old Municipality and infrastructural facitities such as roads, electrical
power and waler supply arc provided and could be easily atilized. This site has also been designated
as an industrial site in the Nyeri urban plan. However, the scale of usable land is small and the
land is long and narfow which may restrici the layouwt of faclory structures. These also appears to
be no possibility fo_t expansion in the future because there is a steep cliff to the south and the land
on the other side of the foad is a high productive large-scale coffec plantation.

Site 13: ; o . :
As in the casc of 12, this site is in the Old Municipatity and the infrastructure condi-
tions are much better than those in the other sites. The site also borders on the main road connect-
ing the conter of Nyeri and Kiganjo and its development potential is very high considering the
direction of Nyeri urban expansion. However, the current land scale is very small, only about 6.4
ha (a Coca-Cola botiling plant is now under construction and only about 4.9 ha of the land can
actually be used). Fulure expansion is considered possible (o the east along the road facing the
sife but since this is outside the municipality, it is necessary to investigate the possibility of com-
bining development outside the municipatily with the Nyeri urban development program.

~ The current distribution of neighboring facilities includes an elementary school to
the west and a housing development under the Nyeri urban plan, which is currently under
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construction on the other side of the road facing the site. Therefore, noise, etc produced by the
faciones musi be considered. -

Site 14: . - ‘ S
: This site is on the other side of the road fécing sile 13 and the loca!ién conditit)ns
arc almost the same. Howéver, part of the sité is planned as a housing development arc m the
Nyeri urbaa plan and this development is alréady under construction. Conversion of land use in
Ihc future appears to be lmpossmle and dcvelopmenl of this site as an industrial eslate is difficult.

.S‘ile 15;

_This site is at the south end of the Nyeri Old Municipality and i in the same way as
SIl('s 12, 13 and 14, infrastructure facilities and Commuimg conditions ase good. However this
site is zoned as an edurcational aréa in the Nyeri urban plan and it would be necessary to change
this plan to develop the site as an industrial cstate. i : :

The current distribution of public facilitics and land use conditions around the arca
involve mainly educational facilities and the land has also been designated for utilization as a
housing development. Therefore, this potential site is not suitable for development as an industrial
estate. ' ' '
Site 18: ) :
Site No. 18 has the largest land scale of any of the sites and there is sufficient land
not only to coves present scale of development but also {o meet future mdustrtal developmt,nt
requirements. The roads are unpa\red but considered to be all-weather and approach by auto-
mobile is possnble For electric power, it is possible to use power tines to the Nyeri airficld. .
However, because the site is far away from the Old Municipality, the utilization of the existing
water supply system is completely impossible.  The ulilization of river water from ihc Ambon
River which flows atong the east side of the site can be consnderxd but it is cxtn.mcly difﬁcn]l
because the valley is deep and there are stilt major problems in industrial development. )

Because this sile is far away from the Nyeri urban arca and it is also far away from
Kiganjo, this becomes development of an isolated aréa and the appropriateness of such develop-
ment in future Nycii urban formation is very low. This can be considered as a deviation from the
future Nyeri development trends.

; Based on the result of these inves{igalions; site No.: 13 sclected and planned by K.LE.
is suitable for the developnicnt of the Nyeri industrial estate. However, this site is suitable with
respect to nine development conditions including infrastructure conditions, commuting condi-
tions, urban plaiining and the future direction of Nyeri urban deve!dpment' and it is possible to
secure dcvelopmcnt of about medium-scale between which falls m that of the K.LE. Nakuru and
Kisumu industrial estates. towever, it is dlfhcult to mect the necessnty of industrial deve!opmen(
in Nyeri due to the increase of populahon in Nyen cily and the surrounding dlstmls and inérease
in demand for employment opportuntues To comply with the future needs for t,xp'mSlOl‘l it is
necessary to secure an arca which can absorb such needs or gradual basis. Fulure dircction of ¢x-
pansion of the estale cotild be to the east but curnntly, the east side of the site is oufside the
boundary of Nyeri Mumc;pahly Therefore, it will be necessary to expand the mumcnpal foundary
to allow future expansion.
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52 Basic Plan for the Industeial Estate e

Gengerally, onc of the benefits of locating factories in an industrial estate is service
that can be offered as a resull of concenlration of many factorics in one area. This benéfit can be
brought about only when all the factories located are well organized and can act as an économic
cnmy for all actmues - K :

Thereforc,_the industriat estate is not only an accumulation of several companies but
it must also have as its goat the formation of an organization which will maké possible overall
conteol and management as well as the _sup'ply.of facilities and services, nianagemcﬁt and technical
training, information exchange and the stable supply of utilities such as water and electrical power,
alt of which individual companies can not handle themselves because of costs and other problems.

. This must be the basis of this plan. :

“Thegefore, the industrial eslate must consist not only of factories but also of such
structures as an administrative building, technical service center (1.5.C.), meeling rooms, canteen,
and environmental facilities such as a waste water purrification plant coupled with the qualified
administrative offices and mainienance engineers. : :

~ The administrative building will have a centralizing function in the estate providing
business promotion, technical and management services, information services comemmg distribu-
tion and other matters, and the control of utility services. :

The technical service center (T.S.C.) will have such functions as supplying the machinery
and equipient necessary for production by the occupants, technical training and provision of the
cquipment necessary for parts manufacture and repairs of the produclion machinery and equip-
ment of individual factorics. 1t is also important to provide the éstate with recreational facilitics
sich as a canteen, meeling rooms, exercise facilitics and relaxing space such as green arcas. There-
fore, it is necessary to prepare a plan by reconfirming the imporlance of services that arc offercd
by the estate to the occupants and the systein in a form that the intentions of each occupant are
unified into that of the estate as a whole and which will characterize the estate in question.

An altractive physical appearance is also an important element in the industrial estate
plan. Therefore, carcful consideration must be given to the design of landscaping. This design
must be such that the estate has a high fevel of harmony with its natural surroundings. 1t must
not be forgoticen that the problem of design has a major influcace on the formation of an aware-
ness among the occupants and also has a very groal impact on the success of the industrial estate.

. The Nyeri mdustnal estate phn has becn smdled in aceonlance wnth the following
policics on tlu, basis of the above points. - : - .

(1) The initial industrial cstale dcvolopmeut shalt be in a irianguiar_area of aboul 4.9 ha
{excluding the Coca-Cola bottling factory) to the east of the Goveérnment Primary
School, and site expansion to meet fulure demand shall be considesed to the cast of

* this tefangular area (oulside the Nyerit Municipality):

(2) On this initiat 4.9 ha, factories of the standard type shall be constructed and both a

free design area and standard factories shall be designated on the land for future

1
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5-2-1
(1}

{2}

(3}

@)

(3}

.{6)

(N

expansioir. : ;

The estate as a whole shall be unlform in such a way- that there is no flmchonal
division between the initial part and future expansion part of the construction.

The ptan shall be such that the uitnost is done to obtain the production ateas within
the planned land. ‘

Land utilization zoning and site facititics shall be arranged so that there is rational
functioning within the estate with respect to efficient managenient of the estate
control and easy access of materials in and out of the factorics. :

An attractive cstate shall be cieated befitting the scenic beauly of city of Nyeéri.

Land utilization zoning, factory layout and arrangement of various types of industries

- will be such that noise, vibrations, sinoke, ete., from the factories will havc a minimum

effect on ne;ghbonng schools and residential areas.

Investigations of Factories and Other Facilities to be Intreduced in the Estate
Facilities to be hitroduced in the estate i

a

b.

.. Standard factories -

Standard factories for leasing to small companies.

Estate administrative buitding

OfTices for the K .LE. staff who manage the estate and atso for thé regional
manager who controls operation in the whole Central Province. :
‘Fechnical service center : : :

A factory for repair of machinery used by thc factones of companies in the cstate.
Canteen

A restdurant for workers visltors at the estate and for workers and residents of
ne:ghbormg areas.

Others

-Water supply. fac:lllles (water tower, punips)

Electrical receiving equipment
Waste water freaiment plant

Investigation of the scale and form of st(mdard Jfactories

a.

Investigations of standard factory minimum units

Minimum units for various lypes of industry werc investigated on the basis of
examples of existing small fa¢tories in Japan (1968) and the minimum units for
the sténdard factories were decided so that the companies (types of industry)
which wish to center the cstate may ali scléct the units that fit iheir different
needs. :

—  Minimum unils for the various typcs of industries

Type of industry . © © Extended floor arca
®  Bamboo processing and wood products - : 10— 20 m?
(example: picture frames} - et
®  Rubber sundries (example: rubber packmg) 10— 20m?
] Leather processing producis (example: leater . - c 10— 20m?
. bricfcases and handbags) S : -
®  Leather secondary processing - T X _
¢ Glass sindries (example: glasses ashtrays) .- 40— SOm?
¢  [fronworks (example: metal construction ﬁxtures) ' 90--100 m?
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Unit Lot of Standard Factory

A Lot with one fronlage =

39%m

CASE 3

B Lot with two frontages (corner lot)

39m
48m -
: 48m : 58m
1 ‘1
I ,
e - - ,' -
CASE 1 CASE 2
c Lot with two fronlagés (sandwichéd lo!)'
| 39m
58, | -7 -
= : | [s8m S4m
E )
. ,
CCASE2 . CASES

* Broken line indicates when set back requirement is ignored.
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Si-ace Comparison of Minimum Unil Lot of Lhe Standard Factory

2500] [N | | ol | |p

-

2000 ’

-

1500 % N I PN

1000

500

snearis, {4t a|3|1]213[1]2]3
_(M’_)i ASE o

ws A | B C
Condition O '

@8 Set back requirement of building is considered. .

o~  Seiback r_equiremeni of building is not considered.
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0m
150 m?| 300 m?
10 m 20m
225’ m? 225 m? l
15m 15m
2700 | 180 m?
iI2m 12m
150 {150 m? 150 m?
IOm { 10m |I0m

Standard Factory Struciure

150 m?

225 m?

270 m?

150 m? 150 m?

450 m?

300 m?

225m’

180 m?

150 m?

Comparison with Nakur Standard Factory Units in this Plan

In this Plan Nakucu ]
150 in? A S 140 m?
B 180w’ B 209 m?
‘, 225 m? C 2190
D 270 m?’ D 348 m?
E -300 mt
%

450 !‘ilz-l
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Agricullural fmplements * X
Construction fix{uses (example: bolts, nuts) 20 30.m?
Valve products (example: valves) 10— 20 m?
Electrical products (example: distribution panels, |
fuses, devices) _ : 20— 30m?
®  Plastic processing (example: plastic melding) 20— 30m?
®  Sporting goods {(example: leather bags) 10—~ 20 m?
o  Machine repairs (example: metal cutting, and welding) 40— 50 m?
L] Carpels X
@ Towels : X
® Readyimade clothing B

According to the above investigations, the largest minimum unit of the industries
proposed for the estate is the 90100 m? unit for the ironworks and it can be
asstuned standard factories on a smaller scale than this can not be located in the
estate. Therefore, it is necessary that the standard factory be about 100 m? or
larger so that the ironworks may freely choose a standard plant in the estate,
The minimum unit in a minimum plant shall be abott 100 m?
Investigation of standard building plans '
—  Standard span

The standard span shall be set at 15m usmg lhc existing K.ILE. {Nakum

and Kisumu) standard buildings as reference.

Nakuru about 15 m
Kisumu about 18 m

—  Standard crossbeam ‘ :

The crossbeam has been decided as follows to make it possible for one

company to locate ir one building in order to assure the mdependenm of

each occupant. :

Standard factory crossbeam = span x 2 = 30 m
Investigation of standard factory unils
The following standard factory units are planned by using parllllons in the
standard structure (15 x 30).

s,

M

e ——r——
A e P

r——

X7

i

&
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Standard land uniis

- The minimum standard Jand umts anc! shapcs Were mveshgated in two cases of

road traffic conditions. The ﬁrst in a single access to the road and sccond is

- doubte access to the roads wnth wluch the layouls ol‘ factory bmldmg, office

building and parking lot may dlffer. 1t has been dccndcd that the walls of the

: buildings wtll be set back 30 m from the various boundary lines so that there is '

an open space between the adjau:ni fand boundanes and the frontage road in

. the tayout of the factory bmldmg and ofﬁce buﬂdmg

(3) [m'estzga tion of seales of ¢ other struclures

a.

_ Administrative building |

The following has been planned on the basis of models on the Nukuru and

.. other estales

Number of K.LE. Stafl: 25 ‘

Extended floor arca: 297 m?

Flat struciure

Canteen . ... - : :

The following condlllons havo bccn sel to reach the scale as foliows:
Conditions ..

-~ Number of workcrs aboul 500 .

— The number of persons using the canteen shall be 60%

.—  Lunch hour shall be from 13:00 to 14:00.

— Seat occupancy time per person will a\e;agc 20 mmuh,s :
—  The floor area per peeson shall be 1.4 m? (1.0 m? in the canteen and 0. 4 m?
in the kitchen).
Calculated scale
500 x 60% = 300 people , L
300 %+ 3 = 100 pcople
100 x 1 4m = 140 m?

“The canteen scale will be about 140 m?

Technical service center :
The machinery and equipment wlm h can bc mtroduced are as folIows

I. Engine Lathe 19. Marking off Table
2. Shaping Machine 20. Surface Plate
- 3. Milling Machine (Horizontal) = 23, Hydrostatic Test Pump
.4, Milling Machine (Vertical) - 22. AC. Arc Welder .
5. Radial Brilling Maching " 23. GasCuiting Machine & Welder
. 6. Upright Drilling Machine -24. Poriable Air Compressor
7. Bench Diifling Machine 25. Wood Circular Saw
.+ 8. Universat Tool Milling Machine _ - 26, Wood Band Saw
9, Universal Tool & Cutter Grinder 1 . 27. Wood Lathe _
10. Tool Room l_alhe ' ' 28. Wood Planaing Machine
11. Bench Grinder = ' ° co © - 29, Twist Drilting Grindes
12. Cylindrical Grinder 30. Wood Drilling Machine
13. Internal Grinder 31. Hardening & Tempering Furnace
14. Flal Surface Grinding Machine 32. Eecentric Press
15. High Speed Cut of T Machine 33. Fly Press
- 16. - Metal Ciéolar Sawing Machine - - 34, Punching & Shearing Machine
V7. -Power Hach Sawing Machine . . + . .35, Bluprinting Machine
18. Ovethead Travelling Crane .- 36. Drawing Board
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" The machinery and equipment which should be provided in the T.C.S. must be
‘decided selectively in accordance with the requirements of the located com-
panies. Therefore, at the present stage, it is risky to specify the equipment to
be intraduced. This is a problem to be investigated together with the detailed

' project feambihly studies which are stated in Chapter 4.
Howwcr ‘given scveral tdea the first is thal the equipment for the wood industry
should be selected in accordance with the equipiaent located in the Nyeri R.1L.D.C.
workshop controtled by the Karatina LP.A. The sécond is that such considera-
lion should be given to reduce financial burden of initial investment of the
occupants by leasing universal types of cquipment ‘'such as niotors and converters.
I any case, careful investigations are essential since T.S8.C. services scive as
incentives for companies to locate in the estate from a technical standpoint. In
the chart plan, the T.8.C. stnicture area is givé:f as 420 m?.

5-2-2 Facitity Layout and Land Utifization Plan

" The land uils of the factory invesligated in the previous seciions must be effectively
established and 2 foad layout must bé made in rush a way as the estate as a whole effectively func-
tions. With these factors in mind, compasative investigations were performed for the following
threc land utitization plans which have different characteristics (Figs. 5-4, 5-5 and 5-6).

(1 Characteristics of the three plans

Plan A o S o : ‘ .

To keep the number of roads low in the entire estate, two trunk roads will be
provided and approach to the factories will be dm.clly from these trunk roads. The administrative
building, canteen and technical service center are in one block and this block functions as a center
of the estate. This center block is located by the entrance gate to serve as a symbol. For easy con-
trol of the estate, one entrance shall handle all the traffic in and out of the cstate. The waste water
treatment plant, power reception equipment and water supply facilities are assembled in the utifity
block for centratized control. The utility block is assigned to the corners at thé northern end of
the estate which is not suitable topographically for factory bmldmgs Llaison roads to areas of
future expansion will be exiended from the center. -

Plan B

One trunk réad 'will pass verttca!ly through the es!ate Comparatively large area in
the south has sub- roads connected with the trunk road where automobllcs will have access to both
the front and back of the factones

As in'the pla'n-A_, the administrative building, canteen and technicat service center will
be centralized in one location in about the center of the estate so that they may be utitized cqually
by all of the workers. The layout of the entrance and the utitity block will be lhe same as in the
Plan A. -

PlanC _ o . _ . .- : e .

- One trunk road will run vertically through the estate on the cast side which is connect-
cd with sub-roads The factory lols are so arranged that automoblles have access to both the frond
and back of the factories (two-roads frontage). :
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The sub-roads run parallel to the road passing in front of the estate. The center (con-
taining the administrative building, canteen and technical servicé center as inthcAand B plans)
together with the entrance which seives as the estate symbol is located on the side of the expan-
sion area to the easl in considération of luture expansions. The layout of the enfrance and utility

block are the same as in Plans A and B.

Comparalive Investigations of the Three Plans Land Utilization

A B C

Area . : 2 - i S Remarks
(m )_ _ % {m"} % (n’) % .
Administeation block | 6,100 | 3125 | s900 { 121 4900 | 10,1 |Administrative building,
canteen, TS.C.
Waste water tréatinent,
Utility block as00 | 92 | 4100 | 84 | 4700 | 96 |cloctrical reception,
‘ _ T ‘ water supply and other
facilities
Factoty area 25600 1525 |24900 | 510 | 19900 | 408
Roads 8,100 | 160 8200 [ 168 | 11,000 | 227 |
Unused land 4500 | 98 | 5700 | 117 8200 | 168 {Mainly land to the north
. . _ and soulh of the Coca-
Total 48,800 1000 | 48800 |[100.0 48,800 1009 | Cola plant

In compansons of the land uhhzatlon results for the three p!ans the hlghest values
of the land utilization percentages are shown by plan A for both the administration block and the
factory land. In the actual layout of standard factories within the industrial land; 10 buildings
can be accommodated in the A plan 1gamst 9 for B'plan and 6.5 for C plan. The triangular areas
‘on both ends of lhe estate become dead spaces and el‘fectwu tand utlllzatlon detenomtes

" In fhe case of road space, plan A has the smallest value followed by plans B and C. '
This effcets not only the direct construction costs of the roads but also the construction costs for
water and clectrical supply routes because of the extended road lengths. From this standpoint,

the A plan is the most efficient and economical.

In the A plan, the fac{ory sites are-divided into three geoups, while in both the B
and C plans, they are divided into five groups. Five blocksare too many to classify and layout, and
assign each factory in accérdance with the company'’s characteristics (company size and type).

. From the standpoint of aufomobile access to the factories, the access directions to
the factorics can be differentiated in accordance with such faclors as the type of antomobile -
(truck, passcnger car or pedestrian) and the type of goods (bringing in raw materials and taking
oul finished products) if the lot has two separate frontages with ihe roads. Thuufon, int this
regard, the Cand B p]ans arc belter than the A- plan o

I"rom lhc n,sulls of tm this mveshgatwn plan A was sefected or the grounds that
il assures more efficient fand utilization and further it is more ¢conomical in the development
costs, : .
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(2) ~ Consolidation of facility tayout and land coit?

ditians in the plan

The A plan can be divided into four general zones {refer to the ﬁgun,) ln each zone,
the facnllty layoul and land condmons can be consohdatcd as follows. :

Zone I-‘acilities kiand conditions
A zone Standard factories — Almost all iTat Tand
t shed S m? -4 Access 1o factories by yehickes and people solely
4 sheds depend onont P2 miroad )
. — Standacd factory layout selected on basis of fand
‘unit mvestlgahons desukted in prenous s«cchon
B zone Admims!ratmn Z" Almost all ftat fand
Flat building — For easy management, in the cenlral portion of
Area 360m? the estale adjacent lo the ealrance.
Canteen
Flal building
Area 192m?
T5C.
Flat building
Area 420 m?
Czéne Standard factories — Land eonditions 2!mdst seime as fot A zone
1shed SXOm?
6 sheds
D zone Utility — Thisis the lowest kevel in the estale and the rain
— Waste water tréatment and industrial and domestic efiluents flow down
— Water tank 1o the north under the current topographical con-
— Power teception Facitities ‘ditions. Therefore there is natural downflow in
- Garbagé treatment facilities, efc. the utilily zonz and the Muringato River is located
downward on the notth of this zone.
5-2-3 Road Plans ‘
(i) ‘ Bas:c road plan policies

, Approach to all of the faclor:es and other facilities wﬁl be by two trunk roads to
avmd compmalcd vehicle and peduslr:an routes in the cstate as a whole and lower the number of
coads in the es%ate‘ There is only one entfance to facilitate sitc control. Traffic routes for fulure
cxpansion have been eslablished at the present stage. The road widths have been decided as
follows to assure pedestrian safefy, make traffic smoother and cope with congestion during

accidents, etc.

Pedestrians Vehicles Pedestrians
~— » g
250m | . 3s0m 3507

250m

The factories will have parking areas on their premises so that cars will nol be parked
along the trunk roads. The approaches {o each factory will be provided on their sites to avoid

direct transport of goods from the trunk roads, - -

The planning standards are 2 width of 12 m, a total length of 667 m énd a land

occupancy rate of 16.6%.

The roads will be paved with asphalt (with a gutter on the open side).

Since the road patiem consists of ldop and dead-end patterns, there is noinrelated

traffic (through-traffic) on the site.
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5-2-4 ‘Land Grading Plan . : .
(1) ©  Basic policies of the land gradmg p!au S

The soil distribution in the plaimcd areas included volcamc rock of the Kcnyau
mountains from the ficotothic and mesotithic periods and the rock is mainly basali. There is no
exposed rock anywhére on the land concerded. The soil is clayey. The flora are mainly small trees
and grasscs (fields are seen in part) and there ate no obstacles with respect to grading. Theee is also
nothing whlch should be conserved. -Since the site scale is very small, only about 4.9 ha, the earth-
work for the entite estate can be performed in one operation. -

Since the soil of the site is clayey, the éarthwork can be accomplished without any
accidenls due to the shifting of sandy soil. The grading surface has been investigated to keep the
amount of civit engineering work to a minimuin and balance the cut and fill of the site as a whole.
The grading has been planned so that the present topography will be used as much as possible
and no retaining walls will be used. A suitable ground level will be formed with respect to drainage
of rainwater, elc.

{2) Soil transport plan
To mainlain a cut and fill balance. for the sﬂc as a whole, cutting will be performed
on the south part of the site and to ihe north of the Coca-Cola plant and filling will be pesformed
on the slanted land in the east part and the north corner of the estate.
Amount of cutting: 20,217 m?2
Amount of filling: 19.393 m?

CovoCola
Factory Sile

% Cuiting area

ul]lum G tiing 2z

525 Plan for Green Areas and Open Spaces S

In plannmg for green '1rcas itis ncccssary to give careful cous;deralmn to the natural
environment surrounding the ¢sfate and minimizing the impact of the development on the local
ecosysten. The surrounding are of the proposed Nyeri industrial estate is farmland, thercis a
school to tite west and a road to the south. if the housing development now under construction
on the other side of this road is taken into consideration, green arcas shoild be arranged effective-
ly around the estate to function as a scenic proteclion for viewing from the exterior.

A higher tevel of comfort and health will be assured by providing functions such as
shade and air temperature regulation in accordance with a green open space plan to the area where
people gather and move. o :
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(1)

(2)

(3

5-26
(1)

Points to consider in the green area and open space plan

a.

b.

The planned area is nch in natural e;mronment with farming land behm(l the

- site. . ERC
- In the layout of green areas and open spaces, there should be a nctwork of

green areas and opei spaces matching the various characteristics of ihc factory
zohe and thé business and service zones, - -

Greenery.should be provided at the demarcation lines of the front road and the
factories. The scenic beauty and comfort of the new industrial estate must be
assured.

Green area and open space plan

‘a.’

~b.

4. F‘

In this plan, the green areas and open spaces cover approxlmatcly 4,250 m?
{8.7% of the total) to forn a small scale industrial park.

- Green areas will be located both at the entrance and central arca of the estate

These arcas will play a central rele in the estate by serving as an organic bond
for the neighboring factories, business and services.
A nctwork of pedestrian pathways and green areas will be espectally stressed

~ around the business and scrvice zone to assure a safe from vehicle traffic.

These areas will be‘open not only to sife employees but also to ouiSIders so that
a lngh degiee of ul!llzahdn will be formed o :

Planting plan

Al first glance, it is easy to imagine that an industrial estate is an unhumanistic place
but in this plan, a rich area is proposed with every ¢ cffort made to'conserve and regenerate the
natural environment and establish a hwman envnronmem :

a.

Since a careful investigation of the plants’ and trees suilable for the Nyen
Industrial estate is necessary this must be consndertd at the stage when the
plan is execuled.
Planting density?

High trees {3 m and over): 0.05 treesfm?

Medium trees (1.5 — 2.0 m): 0.1 trees/m?

Low irees (1 m or less): 0.35 trees/m?

Plan for Supply and Tteatment Facilities -
. Prinking and industrial water . s -
The drinking industrial water will, in prmclple to obiamed frOm the Nyen water

supply system. This presents no problem with respect to the current conditions of the Nyeri

water supply system.. However, the minimum daily dnnkmg and industrial water requirement for
the esfate will be about 130 m3 and. 100% of this can not be obtained with the current water
supply capacity. Supply of more dnnkmg and industrial waler by means of the Nyeri water supply
system is impossible. Thercfore, it will be nccessary to consider obtaining water from the nearby
Musingato Rives as the wales requirements increase. '

(2

Sire draf;mge ;
The site effluents can be dsained into the Muringato River but u(most cfforls must
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be taken 1o conteol such waste water so as not to deteriorate the quality of the river water. In
consideration of the ef fects on the downsiream environment, both drinking and industrial waste
water witl have to be (reated in the esiate. The treatment miethod will be investigated in the sub-
sequent environment assessment section.

Trealmenl within the estate as a whole will be perfo:‘mcd \wth respect (o B.O.D. _
Treatment will also be performied in individual factores for materials which as the objects of other
env:ronmental standards.
Possible treatment methods:
a. Drinking waste water and industrial ef fluent w:lh a high B.O. D. concentration
will be combined and released together with other waste water after treatment.
b. Drinking waste water and industrial effluent with a high B.O.D. concentration
will be combined and stored and then purified naturally by means of under-
ground seepage.
The above two methods can be considered and the treatment method will have to be
decided in (he future at the stage when the industrial layout becomes clear. _

(3) Electrical power supply
Cum,nl!y, there isan 11 kV/im lngh voltage fine in 1 the v;cmily of the planned indus-
trial estate. If the power capacity {(kVA) required by the companies locating in the estate is within
the above capacity, it will be possible to tead in from this line by making adjustments with the East
African Power and Lighting Co,
~ If the dcmands exceed the curn,nt surplus powu available, 2 stable supply can be
obtained from the Klganjo Sub-station which is about 8 km away from !he planned site,

(4) Industrial waste
' Waste water release shndards
o The environmental standards in Nairobi (for refease of watet into nvcrs) are as
follows: . _ _
1. C.0.D.: Not to exceed 10mg/fR .
2. Total nitrogen exclusive: NO; 1 ﬁlg[ﬁ
Nii; 1.5 mg/e

3. B.O.D. (5 days at 20°C): Not to exceed 20 mg/®
4. Pi.: _ In the fange 6 10 9
5. 'Suspended'solids' Not to exceed 30 mg/R
6.  Total dissolved solids: Not to exceed 1,500 mg/® ,
7. 4 hours oxygen absorpt:on for permangamte NISO al 2? C not to exceed 15 mgf%
8. N:trate as I\O, - . Not to exceed 45 mg/2
Greascs. ‘The wastes should not contain more than 100 milli grams per litre of greases that
dissolve in Ethyl-ether.
9. Oil, Petrol, Kerosene or other combustible matenals st be intercepted,
10. Toxily: The wastes should not include any toxic materials.
il l‘emperature Nol to exceed 25°C
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[Erested wach- Costnguaten] BOD. | bosd

e (10D} (=L 3] (PPM) (/100:m")

1. Cupet nanufactering (EY) 00078 .10 BRLN
2. Towckmanufaciuring 206 Q.1300 o0 12036
3. Readymade clothing manufacturing a0 0.0000 1 030
4. Useasesin processing 1%.1} 15000 10 8.10
§.  Rubber sundries manufectore 048 10.0100 10 4.80
6. - Leather secondury processing 584 0.3500 2000 1592
7. Léather products manefactues ohy- 00200 10 030
8 . bonworks - . : 015 .. 02600 - 1o 150
. % Agriceltural inplements manul’aclunng on 48200 19 X
§0.  Coastruction fixtuces manufacturing 032 G85300 12 . 120
M. Vahe products manulaclucing 057 10900 10 9.1
12, Elecirical parts manufzcturing 053 05800 [ 830
13, Plastic suadries minufaciucing 0.28 63006 10 2180
14 Sporting goods manufaclaring : 084 . 09600 10 8.40
15, Bamboo processing and woodea products on 00000 B 1 1

" manufacluring . :

16. Glass sundries mznufadumg Dé6 - 0.2300 1) 660
17, Machinery repair shops 359 03100 10 5.90

The treatment of waste in the estate wilt involve dividing belween domestic and
industrial waste. The domestic waste will be removed by city garbage trucks from each of the
companies in the estate and will be taken to the city garbage treatment plant where it will be in-
cinerated. The industrial waste will be treated in facitities in the estate and the residual ash will
be dumped in a place specified by the city.

527~ Environniental Considerations
(1) Effects of waste water (B.O.D.)

The effects of release of domestic and industrial waste water from the estate into the
river can be evaluated as follows on the basis of assumed iypes of industrics are mtroduccd mlo
the estate. ]

2. Prerequisite conditions

—  The environmental standards related fo river pollutnon are shown in the
following table. Far this impact study, it is a prerequisite that harmful
substances such as poisonous materials be removed by treatment in the
individual factories and the evaluation will be made with respect to the
B.O.D. when the water is released into the river.

- The amount of domestic waste waler and the B.O.D. concéntraiton shall

‘ be 30 m*/day and 180 ppm.

— The B.O.D. concenlratlons for the treated watef and the amount of indus-
trial waste water {treated Washmg walcr and coolmg waler) w:tl be as
follows:

b. Investigation of 8.0.D. concenteations B _

i) When untreated water is refeased directly into the river
-~ River for release MUrmgato River to the north of the estate
— - Wales quantity and amount (aclu'-ll site survey rcsu!ts 3 March, 1977)

1. Water temperature 15°C

2. Transparency 3 9 ¢m _.

3. BO.D. concentration 0.1 ppm (by hearing)
4. pH 6 -

5. Flowrate 1.83 m?/sec.
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Amount of factory waste waler

Case of large amount of waste water

Case of use of large sheds by industries wnth large amounls of waste
water (factory: 300 m?)

Case of usc of simall sheds by industrics wnth small amounts of waste
water (factory: 150 m?)

Treated washing water: 39. Sh+ 3 615 = 43 125 m?

Cooling water: 15.6 +34 _35 4995 m?

B.O.D. load: 51285.18 +36.15=51321.33 g

Case of small amount of waste water - :
Case of use of small sheds by indusines with large amounts of wasie
water (factory: 150 m?)

Case of use of large sheds by industries with small améunts of waste
water (factory: 300 m?) :

Treated washing water: 19.755 + 7.23 = 26.985 m?

“Cooling water: ?8]I7+68? 76.5117 m*

B.O.D. toad: 25642.59 +72.3 = 25714.89 g

Aniount of domestic waste water

Amount of waste water: 30 m?

B.O.D. load: 5400¢g

Waste water B.Q.D. concenlrahon o

Case of a large amount of wasle water (5!285 18 +36.15)

= (43.125 + 4995 +30.0)= 41699232

B.O.D. concentration 416.99232 ppm

Case of a small amount of waste water (5.400 + 25714.89)

+(26.985 + 76.1557 + 30.0) = 192.62566

B.0O.D. concentration 192.62566 ppm

From the above, it is evident that the B.O.D. of waste water from the
estate is much higher than the waste waler standard values in the case of
no treatment.

B.O.D. concmhahon of river water when waste water

(15811.2 + 5400 4 51321.33) + (158112 + 30 + 93.075)

= (.4583846 ppm

B.O.D. concentration when these is a small amount of industrial
waste watcr :

(15811.2 + 5400 +257l4 3~ (158112 +30 + 103.4967)
=0.2965398 ppm

ii) Case of treated domestic and industriat waste water with a h1gh B.O.D.
concentration

Types of industrics wilh high B.O.D. concentrations -

Leather sccondary processing: 3,000 ppm

Towel manufacture: 60 ppm -

For other types of industry, the value is 10 ppm or less.. When the
above industrial and domestic wasle waler is {rcated by means of the
activated sludge method and sand filtration, the B.O.D. concentra-
tion can be reduced to 20 ppm.

145 -



Faciory waste water

Factory wasle water

Domestic waste water

BOD BOD ROD
1O ppm of less 10 ppm ot more 180 ppm
Quantity BOD A6364 ppm BOD 180 ppin
A24.54m B7525 ppm Quantity 30°
Quantity BiI227m? :
AG8.5584 m? [

B91.2267 m*

filtration

Waste water treatment

Activated slidge, sand

Discharge Lo niver

Factory waste water

BOD
10 ppm or less

Discharge to river

Factory waste water

BOD
10 ppm

BOD 20 ppm

Quantily treated

A5454 m?
B42.27 w?

BOD  A0.1060493 m?
B0.1061423 m?

Domestic waste water

BOD
180 ppm

i

Storage tank

Underground permeation

Undesground
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(2)

—  Waste water B.O.D. concentration -

Case of a lot of wasle water

Amount of waste water 123.075 m?

"B.O.D. load (600 + 626.1 +36.15) = 1262.25g .-
B.0O.D. concentiation 1262.25 %+ 123.075 = 10.255941 ppm
“Case of little waste water .
- Amount of waste wates 133.4967 m*
" B.O.D. load (600 + 313.05 +723)=985.35¢

B.O.D. concentration 985.35 + 133.4967 = 73810813 ppm

From the above, it is evident that the B.O.D. concenlration of

the waste water from the estate is much below the waste waler

standard vatues. L ; . :
_  B.O.D. concenfralion of river water after release of waste water

River water B.O.D. concentration when there is & large amount

of factory waste water - R

(15811.2 +1262.25) (158112 + 123.075) = 0.1061493 ppm

River water B.O.D. concentration when there is a2 small amount

of faclory waste water ' : e

{15811.2 +985.25) = (1 58112 + 133.4967) = 0.1061423 ppni

From the above, it is evident that the water quality in the river

remains almost unchanged when treated waste water is released

into it. '
Counternigasures
From the above investigations, it appears that the industrial and domestic wasle
water from the estat¢ can not be released directly into the river without treat-
ment. : _
in the ease of the trealnient mentioned above, both the activated sludge and
sand filtration methods were used. T his is the case where all of the wasle water
is discharged into the river. There is also the case where industrial waste water
with a B.O.D. of 10 ppm or less is discharged directly into the river and industrial
waste water with a high B.0.D. concentration is mixed with domestic waste
water, stored in a tank and treated by underground s¢epage. In the latter case,
the tréatment techniqtle_s are simple and there is little direct effects on the river.
However, it is nol clear to what degree the underground seepage waters is purified
and what effect there is on the ground water. Therefore, in principle, it isan
essential development condition that the industrial and domestic waste water
are treated (ogether to reduce the B.O.D. to at Jeast 20 ppnt or less and this
waste water is piped to the river for dischatge with which the current river water
quatity level is maintained.

Evaluation of the effects of noise
The noise generated under woking conditions when the praposed industrics are located

in the estate has been estimated, and its effects and countermeasures are investigated.

.
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i

Main types of industry assumed to generate noise

Noise leve} {phons)
_ (1-3m from source)

Wood factories Nail pounding .90
Automatic planning 90
- Hole punching - 100

Ironworks Metal hammering 90 — 95
Farm implements -~ Shearing 95
: Grinding - .90
Forging - 100
|  Press {bending steel) 100
Sewing readymade clothing  Industriat machines 85

Leather sporting goods

Peripheral facility distribution and land utlhzatlon

To the west of the estate is a government prisnary schoo!

There is farmltand to the north and east.

To the south, on the other side of the Wangombe Waihum Road a housing develop-
ment is now under constnuction.

- Counternicasutes

Factori¢s generating noise wnil be Idcated as far away as possible from the
government primary school and the housing development under construction.
The existing Coca-Cola plant will be utilized as a sound insulation wall.

The factory layout should be as shown in Fig. 5-9.

Evaluahon

Effects of distance dampmg

" In the case of a point sound source, the sound pressute leve! is normatly decreas-

cd only a litlle as the distance is increased near the wall surface but as the distance
from the wall becomes greater, the noisc leve] can be expecled to decrease by

_about 6 dB (in the casé of the noise level, about 6 phons at a frequency of

1,000 Hz) every time the distance is doubled.

The following are the permnissible noise levels ihside_ schools and houses in Japan:
Detached houses (suburban) NC 20 — 30(35 — 45 phons)
Detached houses (urban) NC 25 — 35 (4'0 - 50 phons)
School fooms .. ".NC30-40(45 - 55 phons)

From the above, it appears {o be p0551ble to protect ihe schoo!l and housmg en-

vironment from factory noise sufficiently wnhout cons:dcnng the sound insula-
tion effects of the Coca-Cola plant, etc.

Related Infrastructure Provision Policies (Qufside the ES(ate)
Roads
Transport for the Nyen industrial estate. w:ll uhhze lhe trunk road adjacent to the

cstale {connecling Kiganjo and Nyeri). The cugrent w;dlh is 6 m and the space for future wndenmg
in available. According to traffic surveys, 3, 000 — 3, SO0 vehicles travel over this road daily and it
is sufficient to handle the traffic resuliing from future industrial estate development, Tlmefore,
widening of this road as the estate devemps is not urgent,
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(2) Water supply T e s :
' The water uqmremenls as the mdustnal estate’ develops are assumed to bé 130 m?
per day, mcludmg the industrial water.’ The niain supply tine of Nyeri city water is laid in ihe tmnk
,road facing the estate and there isa shght water supply surplus buf this system presents a problem
asa slable supply SOUTCe. for such large amounis of WateL in consideration of future expansions
of the mduslnal estale it'is belter to plan an mdppcndent water source for Ihe estafe _‘
Accordmg to lhe results of a nver sun’cy, ihe Mormgato Rwer located to the norlh of
the estate prowdes an cxcellent water source w1lh n,spect to both flow rate and water quahty and
water from thls Tiver can bé considezed as for. industrial water supply The prowsmn of supply
pumps, pump head facilities and other eqmpmcnt is proposed
- Mormgato River survey dala: No. 1 pmnt measuremcnls 3[4] I9TI
Ravc; cross-section: Air temperaiutc 20°C
; Water température: 157 c
Transparency: 9 ém
pH: & '
Water susface slope =3.5%
_Flow speed: 0.5 m!sec '
Water level: -
Current water depth is aboul 600 mm bul
it should increasc by about 700 mm in the
. ] ~ rainy season.
A _ . 8. Flow rate: 13 m*fsec.

NO. %

ﬁ@?#ww—

{3) Electric power supp.'y

_ " There is now an 11 kV averhead lmc near the estate but on the a':sumptlon ofin-
creased powcr reqmrunents in the fulure in the csiate, the laying of independent power supply .
lines from the Klgamo Sub- siatlon about 8 ki from the snte is proposed. . :

(4) Waste n‘arer : -

It is des1rablc that water treated lo confern w:ih the water guality specnﬁcahon be
discharged directly into the Muringato River and about 600 m of water pipes wilt be necded for
this purposc. :
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