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- vy, the tuerntent Ac i ced ‘o o nsuare A fuller ytilti-ation A7 the

Yoonar oard nateria peac peec of fre Soun‘ry, Yy #timulatineg inveetmant

indur rey Gt towrht ty creata more apportunitier for gainfu! employment,
At Ut de tore mood ad sarvices of nationa’ oerigin which would
atrab ot racaee of ‘e standardcs of laivans, It wished also to be
Ab > o dea’ e tivels witt rao jvtusirial protiems emerging from 1its
~eoathons with tha comm o aarret structurer 1n East Africa and the Buropesn
Tommon Market,

a1t thecg mroad oh ectivec o oview, threa consultants o NITO made an
rAadstr.al cury s v Yenga Cvrm Tune o (erember 100G, ® Called the
Ind~trial ‘urvev Mise1on v~ Penva, they have pummarized their findinsn and
recommedntionr 1n thie report, MID® has a rrogrammn of the industrial
aaurvey ~f 1adivid v ~ountraoo, ‘Do the receipt of the rFovernment's
reTuest a durvev team 1g heyns sent, Thie Kenva mission 18 one of these

teams, Ferther, i1 tre care of Kenya, a Upecial tund pro:ect ~f the

Industrial larve: and Promotion Cen‘re is to rontinua and expand v activitics

1n1ti1ated tv the Industr.a’ Survey Miemion, The organiretion and the plan
of sperat.on of thia “entre are trinr planned 1n the li+*ht of the experiences
of the lnaustrial! lur.ev ‘4iacion durine the past eix months, It 1o
cratifving 1o sav that the Govarnment, 'INDP and 'N1DLO ere elready :n

siintantial acsreamnent, and that the work which has been started vill be

earriat on,

At the outset, the Misrion was confronted with the peneral oroblem of
estrhlisaing (Aand maimtainine®) a comprehensive store of statistical, economic
and buriness data, not ¢nly in relation to ite own neede for industrial

de're)~nment purp-ser, but also the broader needs of the Ministry of Commerce
and Industrv,

® See Terms of Reference




Buch torm oar

LY RN Y e o : indae'r,, t 1ty progeper
Y“nr Yalire ' a5 A 'r, Lhe LAREN A i \ar,'ﬁw o At whion road
Previo .y reen par g b d, Tt ant i gt thre anformatiorn e
incladed 1n thit report w,th an ooq Mt icn of exiating tndactry and e

performance in rece b veqro,

The icrion's re-omrenAdt1on »*' naatoial dese cpment based on nentiraj
analysis ic not in ~on! 10t witn the levcliopment Plan for ¢ =1)74,
This takes inte acrount *he focio-economic a.ms of the Tovernment, And 118
desire to facilitate the 1nduntrialization of rural areas, It suprectn
an order of priority ol v . pa nejected 1o+ deve,crment where'n benefit:.
to the economy an A whcile mav ba antic inated, a:d 1t sat) nes specif e

prolects for 1mmed atc deve! pmest, ar well a Tor ater studv,

Throughout 1t8 stav in Yenva, the ¥Mirsion was corgcious of the destre
of the ‘lovernmen! 1o emphasise the davelopment of v'urmaticn at the

pro . ect level, and :ts pract.ica. mp.ementaticn,

The Mission did not ha/ 3uftici1ent opoortunity o stadv 1n detarl
the Government's policier nn industrial .n~entiver and protection. These

are critical matters rejuiring intennive study over a period of time,

Initially, a =tudy is rennmmended of protective tar:ffs,

Similarly, the Minaion does not attempt %o report in detail on the
varicus problems which have arisen in the East African Community as a result
of the development policies and practices of the Partner States, These
problemc have a definite bearing on the prospacts for ‘ndustrial development
in Kenya. Although they are not susceptable to quick or easy solutions, the
Nission is recomending an approach which might have practical benefits.
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3. As a teory o8 facilitatine
Eict Afrycan Co o munlte, Uie sovenoest oloanld oo
biliticr of effectiny Co trr Createraion amchy the boriner

Siates at techrical level,

de A study chould Ye @ ade 0F the 1ncelives and *ve raty®n*i
et sh ch meert tee ofterea 0 gpdoaes moare rapta eXprAanc o

cxports of an

%¢ The value of rural industirialization should rot be impaired
by locating ind.stries im areas where costg outweight economic

benefits,

6. Industri.l develojrent in rural areas should be nctively

supported by the Ministry of Commerce and Industry by use of an
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9. Speric b rocel e o)l ul L Ue oeed tyotre tariory of
Corsecrce ard? WEAT N0 de o ru it prom Ul o it ed foral
perscnnel reu.rer 45 cAGff ke Tepiee in el garte woth Yhe

6taffing tcheduie .n tbe srocecu's for e Operaticrs,

10, Effect:w ren. of U ect dlreicy rejiected Yy the
governnert .o e further cuoureu oy fdRlT Le ,rojened
Jrdust oal Lo ane .

v SAUP LerLre &l altonorous enitity

within the Finiotry of “ro v ree ard industr, wnder the direc-
tion of a Goverrir, Rourd Terrecentative of thre !inistries

#nd ;arastatal nrganizations cirectly concerned with industrial

developmer.t,

11, Activit.es of the Yiristry of Comrerce ard Industry 1n
the promoctior of indusntr..; development industrisre should te
8 primary function of the jropoced Centre under the direction

of the Govermin- Foard,

Priority Industr:ial Develorment I'rojects

12, Building matcrials: Purther studies should be made to
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(c) Srtudies o rou ol
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product.or of o01. tearing cropn,

14. Chemical Industries:
(a) Murtre. study snouid ve ~ade of the frasib.iity »f
manufacturing sicohr)l ard various decivatives from

molasses;

(d) FPurther studies should be rade to facilitate the

production of crarcoal uy such me.ns as will yiel) valuable

chewical Uyproducts of such jroductioni




ot .
} . e y ,
willb g v - ot !
"xﬁ .
, . , , e

15, O

e 4t B
of extull, . Tt e g b e

4
IN Com et Y LT S Tarire: Lo ater,
(b) & feo BRI S L S P PR ey
tovels Lhoul o oo Ter g,
(c) rroduities r enlir Lt r b utere auld Ye e Acren,




0, 97y

Lhro o0 L, e
dome L
tntustriae. de
the nece vty 1

O Pajes the wy !}

dith such
aver g annual g oWt

Prices uw Ay e noor

TeH peor ceat act e o
anclulin ~spl . eneny | L

requ. o3 o the ass.n. ol of

Coneiderirg tne nize of *ne I oty e e 4l re et deveirn.
.

ment of s h nignitule prorente 4 fors Cat task,  lU otamr L be el

eatireiy 1o the o poriane workings ' Lo Drivale anter,rise ay "tem,

Jndastr sl vion Polooy

The policv of imdiatrialization 1e bired on Africat Socialism.
Aveiding the natisnalization of imtaste, . he rovernment offera to

participate witn private interests in deveiuplng new in.isir.es.
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The responsibility for —arrying o.t this poiicy of indaunstrial -
isation rent luarpely upon tne Ministry of Commerce av. Industry
although other gencies are directly concerned suh an trne dinistry
of Lconomic Planning and Desclopaent, the Min.ctry «f Finan-e, and
such organization. us the ‘niinstrral and Zoummer-ial Levelopment Zor-

poration and tte Leveiopaent |anan.e Jorporat.iun of Kenya,

Privately Doorsored Provecty

The above mantioned arercier, jointly wil witi otlers, have 1n
, . v y '
the past revie«ad the industrial projects submitted by private spon-

sOrs Beek Ing goverumcnt assictance and approval,

They have appraised them from tre standpoint »f their commercial
viability and their elig\01lity fur variour forms of i1ncentives and
protection. This will conti:nue to te done, but 1t would appear ensen-
tial, certa.nly in the casa of the larger pro rcis, that the broader
considerations of their contribution in the develcpaent of the econovy

a8 & whole should de ~aref.illy weighed btefore they are finally approved.

~ Recommer iatiorn, No. 1

It is the recomnendation of the Industrial Survey Mismion that
precedures should be strengithened within the government for evaluating
and app. aiming the larger indut.rial projects submitted for government
approval from the standpoint of their national economic profitability.

Such procedures might well include timely reference of projects

to the proposed Industrial Survay and Promotion Center whenever its
staff and facilities could be used advantageously,

Sstional IMunrinl;utxgg

The new role of the government can be executed in the first
instance through careful planning and promotion of industrial projects




which will satiafy the jcemestic market and utilize efficicntly avail-
able raw saterials an! fabor,  To tie exteat that eich induntries
Bupply goode al pry o0 competitive with similar imported pools their

econui:ls Yalue will te eahunced,

A review of the antructare an! orpanization of euasting inductry
8LoWSs that ¢onvoniy nal processing 1l cont wner goods induetries have
alreudy teen establir’i-d,  Together with 2 number of xey heavy in-
dustries, tney conutitut+ a4 relutive broat ,ndustrial Lase, But it
16 evident tha' uil u:rtors are not fully developed 1n that they are
still supplied excrorrivnly by 1mports cr suffer fron obeolete techno-

Ve )

They offer vppartunities for establishing facilities for the
manufactucre of :mportant intermediate good., and their derivatives,
from whicn 1t mignLt be Teasible to produce a variety of mar) etadble

products, xamples may be cited in the chemical rector,

Of corrclative intcrest 18 the possidbility of finding new uses
for materiale now 1n excees supply, including agric.ltural wastes,
and new markete for prolucis which return cash benefits to pCimary
producers, These possibilities exisi with res;ect to building

materials ani agro-tased industries,

It 15 the experience of the Industrial Survey Micsion that
studies of new incusirial prospecis can bust be made on the sectoral
level; 1t aids specifically the development of industrial complexes

as shown in the project section of this report,

= Recomnmendation No, <

Accordingly, the Industrial Survey Mission recommends that to

effectuate the role of the governmert in industrial developmenat,
the Ministry of Commerce and Industiry should initiate the planaing




and development of projecis on a uectoral basis with due regard
pro; [N

to their commercial and national ccorn:ac profit ility.

East Afric:.~ Comn~on " ~-et

The cxisterce of thic marke. 13v1tes consideration of re-
latively large industries 'n which e..nmies of wale might be
applied to tne benefit of cunsumers t':iocughout tne Cowmunity.
But the inherc-t difficulties of su.. enterprises are aggravated

the pract... of the [n-t1er Statern of petting .p rival industries,
(4

Their effort to ac:iieve inductria. comparability with Kenya
sntitlec thea for a period of time tc dircourage imports of similar

Kenya products by the imposition of transfer taxes,

In the case of Tanzania 1n particular, competition between
sisilar inductrics in Kenya for a share of Zommon Harket i1s  iksly
tc be unequal in the future; Tansanian .ndustries are said 1o de
established according 1o different economic criteria in which
commercial profitability 18 not considered vital. Thererore, they
are in & position to compete on the basia of prics with i1mportant
products regardlsss of the effects on their earnings.

From available evidence, new mcthods must be devised to pro-

vide for .. rational developaent ¢’ industry to serve the Common

Narkst, One forsula discussed would .nvolve the plaaning of groups

of industries, perhaps under the leadersiaip of the Secretariat in

Arusha, Presuasdly, the industriss in each group could be located

in ome or the other of tle countries, and they would be joimtly decided on
the location among the Partner States on some basis considered evuitable,

The practicadbility of such a scheme has not beea tested; but
it is iateresting in that it pre-supposes a degree of cooperation
among the Partaer States at technical levels., At least, there would

have 10 be an exchange of statistical information of an agreed type
end form. The fcheme might have a practical puppose.
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proatly aroart b genernrcopadren o DAL wnd tne rast African
Deve oy nent ci v L0 e N et e penT 0N g VA ty of 1mportant

QUETLIONG COTLernT R TS0 dL Tyt 1 Adeve.c;wrnt and ite financing,

- Xecorw o dat oo o,

The Tnanttr:al Survers Miesicn .cceruingly re-ommends that the
overnmernt ¢ Kenya extlore all porcitle means of couperation at
! S, i
technical level: w.'n tne Pariner Stiter as an indispensable aid to

Lhi Talloiel ifewolIsalicatiun of the hLast African Common Market,

In thic connexicn, 1t should bt~ noted that UNIDO has or scon
will have gual.fied 1ndustrial developwent advisors in each Partner
$tate, in ‘he Secretariat at Arusha, and in the East African Devel up~-
ment Bank. While servine fullv.to their aneismed countries,
they are in a positicn to give expericnced, objective advice on

technical matters winich may be contidered by representatives of their

respective govoraments in the interest of rogional development,




Eyport Marsevls

Kenyi enjoys tab tatial fGre . n waCiangse carnines larynly
becauwe of i't expert: o agricuitiucal prosucts such as tea, coffce,
sisal, hideo awd 2rng, a7 cthrrs, Manitartured arvicies are pe-
COMINE INCTe At Ly Trportant oin e ort trote . Wil Lt oarp rghiy
TR I S T AN Proct. Lotel o e Tuture ue capatie of

marrxet cn;s thesr proada Lo abl il

It 16 notewortiy 1'% ‘nere are firms now in nearlyv every

thdurtrial rector woact re act.vclv erzage’ 1 exoort trade.  In

1967, manafactured artic.+ valued at &6 5,6 miilione were ex-
ported, or .toul o e cent of indu.try's sales of geoouds and

services,

la terma of value half of theee products went iato the East
African Common Marxe:, and the rest to otuer countries, During
the past two vears there hars been a noticeable imjrovementl 1n the
volume of cxportes 0 such countries a¢ Ethiopira, Somalia, Zambia,
Ruanda, the Sudan ani the 'nited Arab KHepublic, which nas partly

offset the effectr of diminzhin expor.s to Uganda and Tantania,

To expand this trade, the governnhent with private ipdustry has
carried on numerour promotional activities the effects of which the
Nission was unadble to evaluate Constant attention 1is being given
ir. the Xiarstry o. Ccascrce aud Industiry to changes in the terms of
trade with other countries,

Dut the rapid expansion of exports of manufactured goods may

iavelve risks which privote companiss are uawilling to assume.

This ie likely to ooccur in the case bf new industries promoted ia
oonnexion with the goverament's pragrem of industirial development
particularly vith regard te their exporting to the East African
Commen Narket, and institutional set-ups for the promotion of exports,




- Recommend v ron e, A

Conmydery -~ Lo ooty w0 olbere Lhal Ly he anvelved,

the Ind sctvaol o0 e te L et toat U therougth study

be ~ade v 0oty b Commires st Dnia iy of the ancentives

ard 1nd.ce ot e Lo Lt L the expe st of manulectured
4
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Haral e lormens Lroge T

Ar antegral part of e gevernmont't progrus of econoaic
develop=ont tivoaves 1ndustrialilcat.on f the rural areas of the

country. Wi:ile tle roasons for suth o« palocy are auritorious,

there 1t no cenyang oo con.lexity ant ifficalties of the proviemsn !

involved.

Indugtries jprocercing agrisultural croiucts can te readily *
located near centers of primury ;rolirtion, 0fiea they are large
enough toc be able to construct anl maintain the 1nfrastructure

nececsary to the.ir operat:on which 1y otnerwite lacking.

Handicraft indastries sucr as wuod carving and basket weaving,
spring up in remote communit'es nurad 01 the native talents of the
people rather tha: the strategy -¢ location., Handicrafts and ntuer

types of artisanal activity wiould, of course, be encouraged,

However, the Industrial Survey Mission was not so much concerned
with euch development; 1t 18 concerned with the problems of designing,
organizing, financing and promoting sm4.l industries to be located in
growth centers where essential 1nfrastructure exists or could be
readily installed,

In this connexion, the Mission is mindful of the desire of the
government to support industrial development activities in the six

rural areas which have been selected for intensive overall developmant.




A preliminary study of these areas reveals varyinyg conditions;  but
1t 13 evadent in most cases that 'he lva, marxet: are thin, that
natural resources are 1imited, and thil tnere 1s an alfence ¢! entre-

preneurial anc managerial akilis, ani trained iavor.

In these carmmumstarce = 1t wosld S desirable to en-curarc the
development of rural 1nousti.es ag ad junct® of nductrice aireads
established 1n the ustropolitan centers of Yairob: .nd Yomtara, v
induntries conceivably co.ld operale or a sub-con'ract barls or o
established as brancn clants. n ei1ther case, they would rLave the
benef1t of an assured murket for tneir output, and tecrnical, financial

and managerial ascistance,

Generally speaking, 1t 18 the view of the Industrial Survev
Mission, that rural iniustri - lization will regulre large inputs
over an extended ;eriod of time of technical assistance, capital anc
training as well as the incentives otherwise availubie to new industries,
Additional subsidies might bve required in the for= of free land, pre-
ferential rates foe water or elecctric power, or tax remission.
Studies should be made before decision in regard to such rubsidies
is taken.

- Rgmndnxon No, p)

Considering the public interest which has been generated in
rural development, the Indusiria’ Survey Mi-sion fea s that the
establishment of new industries may be forced 1n communities whare
they do not belong. The Missionm, therefore, recommends that the
value of rural industrialization not be impaired by locating in-
dustries where costs outweagh economic benefits,

It {e fortunate that the government is willing that new pro-
Jocts planned for the selected rural areas be atteapted on ar ex~
perimental or pilot plant basis. Much can be learned in this vay
which can be applied in other areas.




The planming for raral iy trral developrent will have to be

~

SCocentrally by Yhe ‘hinactry o0 Comoerce and Induttry., Thie work

vodl he racperoy 0 Toart At tne bt L, e laow of reliavie
tnformation alcut the urea ynder con aderatieon, Thas coadrtion may
e veseiicd it i try were Lo o1natrate Cpecia stud en and

TSV Couprratien watn e DUt v e Lavaiaon of the Mragetry

Lawle e naane il Do el e,

1o any event, t.r tna gtadiot of avarlalle raw matcrisls and
T oree Vs oaust Lo mace 1n easr of the selanted rural arcas before -
LU Lrlas proropecle o oan e sdentiiied. Thlt wiaa reguire careful re-
S traLned mon Gble Co cee buriacer cpportunities waen they
Sreoprerentad,  anere Aledr o Aappear v Lave real 1ncustrisl potentinls,
studlos Wil 4l .0 nave 1o Le masae of all tre urual plant location

fectnre,

Work ¢ taie character will nced to be done in the areas, Si-
rilarly, the tack of designing, organizing, financing  and promoting
r W raduntries will largely tar» place in the {1eld, The training
v managerial and tecrnical personnel will likewise be conducted in
the ficld,

- Recommenzation No, 6

“hete circumstances acgue strong.y for active support of the
v .ry of Comnerce and  ~duciry of rural industrialization through
efficient extension asd promotional services., The organitaiion of

rmch ocervices 18 urgently recommended by the [ndustrial Survey MNission,

The government has already recognized the need for such services

~cluding 1n 1te request for the proposed Industrial Survey and
Preos oo n Center two positions for Regional Development Officers,
Their work will be doubly effective 1f they can have the assistance

of qualified counterparts furnished by the Ministry,




Africanyzat: .y

A settled policy »f 'he povernment calls for ‘he pr sressive
Africamization of antuitry. It s to ue carried out muanly Yy pro-
vading trainans for Kenpan cat.ens which wili help them prepare
for pos.itionc of aitherity 1n niuctry, oot !oans wnioh will enable

1

i a “e

thew te jroees 4 the o 0 S N O R o TS S aR

Lvivusly, the traina,; of miigerial personrnnl, sciiled and
semi-skil)»d workers fuor new iniurtria. plante will Le an .mportant
element in thear planrans and orpan.zation, 1t 12 fortunate that
good faci1litivn »x. st to provide cuah frainlne althogh experience
shows that much of 1t wil. tuve to ve done on the joh, 1n some
instancen, with tne ass.stanze of cu%s.de experts employed temporarily

for the purpore,
The lndustrial Survey Mission nas been fully aware of the im-

portance of thit policy, and femls that 1t can be effectively

applied in the developmen' 0f new indurtries,

Protection and Itcentives for Indust:,

Government practice of granting various incentives and protection

to industry 1s of primary 1mportance in the developrent of new in-

dustries. Consequently, tane Indu .trial Survey Mission has given

thought (¢ sume of the probiems involved and how they say eflect
prospects for industrial expansion,

One prevalent form of protection which is of ismediate interest
is the tariffs imposed to exclude or impede the importation of goods
of foreign origin competing with similar goods of domestic sanufacture,
It is believed that the government has been quite liberal in granting
such protection which has been extended to a substantial aumber of in-
dustries.
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in general, the scrncsac i cts o ‘e procent tarif{e
policirs ant praciices a v 10t kn oo  The resalilng crceertainty has
a becrin,: upon pretection t.tcrdeu new Lnt.ustrie:, Therafeore, the
Indugtrial Suru- - Miss.on recowvienie tor a gtudy o ade at an enrly
date of tae econnm.. «Tf-cts of provcctav, tarifil w M particulag

reference Lo tari® s Leviea on 1~ ortei -atrriact wl csulryp 3l oased

in manufanturing,




Basic S0t U4l prgareguianies.

Bavang acoe o 1o rely,
pre-regu . site Lo tre
snd thorough analiy- .. of ecrr
developmert, AL jreiect, su.tilie Aata
Commerce ard Incu try, ar? the [r vey
should Ye tak'n ji ., to - the w ey,

T™e Ctatustics Laviion of *he P.n o, 6f Foonom,

Develojment 15 ¢ rpzed wil’ the ey | Lmive o ortir ity

and processing slatioty B, 1t o onoaged o 1y ta Lat sl m ovaried,
requircments of tre goverseert ard Lre oy, aL and fan
limitations apparertly prevert 'he Jovis o1 frue s %ty al. [®4a0 0
1n the way evfacted cf the livisior,

In addition, the Jiatistics IAvision .6 estoppes ram pbiishirn
information on 1dent.ifiable ndustrial corcarre with regard to treir
capital assets, proeduction rosts and prefits,® PTo prevert disc.osure .f
such information, the [ivis.ch will elthe- rot rake 4t mublic, or 1t w' .|
aggregate figures. The result is & dictortion of irformation sbout
particuiar industriai secturs, snd a notable absence of information
about perticular firmm,

After some delays, the Industrial Survey "iseion was fortunats in

being able to make special arrangerertis with the 3tatisties Mvision Ly

which a consideradle amount of raw dets, Mitne.to umjubiished, was
legally made available to it., Outlines of this material appear in
Appendix _ and Apperdix _. The volume of inforcatiom alome is impressive.
With the aid of a computer, it weuld be pessidle to precess this
data rapidly for a grest variety of uses vhich are outlined bdelow:
1o Asscssment of apparent comsumption irends by time-eeries reg-
ression analysis with a viev to establishing inter-alia growth rates of

the oconcumption of industirial geeds.

® Setistical Oréinance
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Policy Bearingn: Long and short term policies for sectoral development

with policy ramifications pertaining e¢.g. Lo investmsnt

requircments and supply dbalince of indusirial geeds,

2. Assessment of income elasticity of demand of industrial geeds

on a sectoral level by means of regression analysis of consumptiea en

income.
Policy Bearings: In addition to the policy connections set.forth under

1) this information will bear on fiscal pociicies cen

cerning e.g. custom tariffs and sxcise dutiss.

). Projections of demand for incustrial gocis’ om a secteral level.

Policy Bearin~s: lLong and short term policies for secteral develepmeat.

] A4« Analysis of market destimation of industirial geeds predused in

Kenya with respect to the domestic market, Emst Africaa Commen Farket,

and other export markets.
Policy Bearinge: Export promotion policies, tariffe and tremsfer-tax
policies.

S. Supply analysis of the Kenyan market for indwstirial geeds e o
eectoral level with respect to locally produced goods, goeds eriginating
from the East African member states and ex—community iaperts.

Policy Bearinge: Fiscal policiss concerning external tariffs, tressfer-
taxes and subsidiee, impert substitutien pelisies.

6. Analyeis of effective tariff pretectien ea a sesterel level and

its development over time.

Policy Dearings: The same as under 4) and 3).

T. Analyeie of excise dutiee.

Jolicy Decringe: Fiscal policies.

8. Cost structure analysis en & secteral level eenserning rew




-8 .
materiale and other physical inaputs, jower cnute . labour cnnte, tranpsport
coots, dales promotion costs, depreciation o ts and interest costs.
Pelicy Pearings: Incentive and pro‘ection po.icies, pricing jolicies

pertaining o agriculiurel and o' her domestic raw
materials, agricu.turai develngment policies, sales
preamotion policies, indurtrial [ocation policies ani

industry firarcing policier,

9. Prefit aralysis with a view to 1ndicating smong other thin,:s

industirial sectors with axcoasivs or sub-acrmal cvrofite,

P[elicy Pearirse: Policies for sectoral devalopwent planring, fiscal

pelicree, proetection and incemtive po.lcies,

10. Wages and preductivity anaiysis.

Ielicy Peeringr: sage pelicias, industrinl tralmning policies, policies
relating te the cheics detween capital or ladowur

intenmive modes of ;roduction.

19, Calevlation of eutpri-input ratis on ¢ secterai lavel.

I»iicy Dearings: Pelicies for sectorsl development planning sapecially

with reference 1o i1avestment prierity pelicies.

12. Lecation anelysis of eziating industiry em o town, district and
province dasis.

Dalisy Reeringy: Cenerel industirial location pelicies and rerel induetri-

elisstien pelicies.

13. Qyetenstic lioting of physicel inputs and outputs vith o view

%0 prefusing oa indez of rev materiale sad intersediate goods conoumsd

\g the Nengea iaduetry and aa indes of finished preducts ssaufectured in
Benge.
Diisy Mearincy: Sesters) and inter-cectere]l dovelepment pelicies,

prenstioca pslisies.
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Undoudtedly, the inforrmition collected by the Statistics Division
1t valuable, ard groperly jrocecsed 1t could te used 10 good advantage
in industirial development work, Tven so, additione]l requirementis could
Ye rentioned,

There 10 noe data, fer ex=jle, to rhow cajacity utilization of
Shétustrs s plants which could Le obtaired e sily ernough. Attention has
aiready lte«n directed %o the Lack of statistical information on rursl
O, 7 7w Ane areas khelected for intensive development. Other
1equir tentn are | ovely "o arine tfrer tire to time 2.y the !imirtry of

o frer ard dndusir: pets aceper into irdustrial deveiopment sctivities,

— Reccorerd.tion to, 7+ T.e need for clatictics, correctly processed,

w13) tecome irpert with *re e.tablishrmert of the propoted Industrial
lurvey wnd Tremoticr Centre within the !Ministry of Comerce snd Industry
whtich 38 echeduled for early 1970, Accordinglys the Industrial Survey
rYienion wighes to recorrend that tr- collection and processing of
etatistics 1n the future te tade with regarcd 15 :te use for industrial
fevelopmant purposes; that the "inistry of Commerce and Industry should

*= the type and forr of data required, and that the resulting

siforwacion should be provided freely to the Mimistry by the Statistics

Tiv.si'n,
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an indurtris’ en reer, cec e croenyke bie o fanonte oard

recioral develormert o000, ™ v roert e syt regged
to have the servircen of & foed ‘ockralr 8 ard 4 o erie.l en-

Pecruge of the c=-dooap T laced ot devele ~or L~ tre Crerinl .
sector ar this veoort, 4t ae cornmyder A L vsetle fvat tre roet of
fndugtrin) er,areer Yo f10 el o on ot Lol eng ey, Ar oA o vho
has hed zcubstantisl traing- - ond evrerieree an thot freld v adtion
to other enginering sxperience. Additionai services 1n ths chemical
fisld oan alwys be obtained on s shortterwm basis, similar reasons do nct
appear with respect to th~ services of a food technologist. If such ssrvices
are needed later on, they can be wupplied by an sxpert recruited
a8 o shert term consultant.

The request contemplates that the government #ill supply local
persenns] %0 act as ocountsrparts to the UNIDO sxperts, plus clerical
and sesretarial perseansl. It may be difficult under pressnt circum-
stanses for the Ministry to carry out its intentions in hiring sueh
pereennel .
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ATt tedly there as oan ccute shertame of technical trained
people an Fenyas 1t 10 suad thare are rmore ecoromists than engineers
Cviiitlice Theretrre 1t reems acvisatio that tie intstry resort

to rutruord.nary methcds %o re ru1t quaiified rersonnel for the

yOSA which owure tr le estabiiyche,

T: Ty vetrial Surve: Yirsion s informed that technical
L A ated ty the Varustry of Leonomic Fiannmang and

Pevelopnrrt which has a preterence for cconorists. Standarde of

celeets more ot d te Ue relatively nugch,

It elould be 204 4 ‘rat tud eronurists are to be Liredy they do
not have to 've adoncod dogreens 18 ‘reir undergraduate work was
perforred at accredited unive 531ti1es. Butineas or professional

experience would te derarable.

In the case of the 1ndustrial engineer, i1t wou.d be desirable to

have a chemical er:ineer, oithougn the services of a mechunical

encineer wou.d bte quite uveful, Advanced degrees would be less essential

than practical work ex;-rience if the undc-graduate work has been

saticfactor,.
|
i
|

Th. crinterparts tc marketing and finanrcial experte obviously
trnould te truined .n businest alrinistra.icn, preferably in a uni-

versity in the UK, or the Unijted Statea. The repgiona’ develo . ment

1
|
officers should have cimilar training, or they could be economista
Pf tver are in pood supply. Five or more years experience &8s an

acmimistrator in an i1ndustrial plant would be a help to the develop-

ment o”Cicers and make their se.vices more valuable.

- Recommendatio~ Mo, 9

Because of the special nature of these personnel requirements,

tic Industrial Surve: Mission recommends that the )inistry of Commerce




and Industry as:ume revjormibility for recraitinge the techr.cal
personnel required for tre yrojoped Ivi..trinl Survey and rromoticn
Center in accordance with the staffir, robcduse 1rouvided an the

project's }ian of Cperation:.

At full! etrength the rrorrsed Centor wil, Ye targer thar the
technical Divisiors of the Pmastry. It wiil rouare rextensive
office fac.litice located conseniently «tere the of fices will be

readily accegsille 0 the utl: .,

The governmcnt's request states ' .t thc projoncd Center 1s 1o
be attached to the Development avicirn of the Yiraetry. The indusir;al

Survey Mission feels thut this matiter .iou.d Le rcconsidered.

As presently orcanized, the Develormert Divigion nerforms impor-
tant functions for the Pinistry; but .n the muir they are advisory
in character. The Center will need t'c fresdom to act on 1ts own

initiative.

While the Center must be involved 11 the day-to~day operations
of the Vintetry, 1t should not te diut.*ted by ur-elated activities
or be diverted unnccessarily frce 1ts main tasks. The Developmont
Division 18 concerned with a multitude of protlemr which do not

relate closely to industry eurveys and prumct:on,

Besides the Develomment Division, there are two Divisions which
Are concerned with varicus as;ccts 7 ardusirial develcjwent: the
Industry Division, and the Division of Trade and Supplies. Ths Center
should de in a position to0 work effectively with ;ath these Divisicns,
and direct commurication would be essential,




- Recommendation ho. 10

To give the Center maximum effactivenesy, the Industrial Survey
Mission recommende that 1t be madc an autonomous erti'y within the
Ministry of Comrerce and Industry under the direction of a governing
board represeniative of the Ministries of Economic I'lanning and De—
velopment, Agriculture, Pinance, Fousing, ani the ICDC and DFCK.

The Ministe: of Commerce and Industry shouid act as chairwman of the

governing doard.

The poverning board would lay down rules reguiating the operations
of the Center, rcview and act on staff studies and project proposals,
as they are deveioped. It would select and appoint the Co-manager
of the Center who 1n turn would select other counterpart personnel.

- hegommendation No. !1

Establisiment of the Center in this fashion would give the
Ninistry of Commerce and Industry the opportunity to centralise its
industrial dsvelopment activities. Survey and promotion of imduatrial
projects would in fact be the primary functions ¢f the Center. This is
the recommendation of the Industrial Survey Mission as it seems to be

the best way to fix responsibility and assure the highest possible
performance.

Provisions »f thie kind chuuld be incorporated in the Fiam of

Operat.ons of the rroject which will be submitted te the goverament
for further consideration and final decicion in the near future.

PRJO

The projects descr.bed in the later sections of this report
are the most promising of a larger number of projects considered Wy
the Industrial Survey Mission. Although some of thes are presented
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in gremter detairi ‘thar cthers, “rie src . ! not be taker as ar
indication of trheir rv.ative imjor arce, a.  uf ‘hem rec..re
additionn! stludy befoir thelr ‘eax. . 1° <A1 be “‘er~.red w.th

certainty,

The (ruuy Lig vl Le aafe e L thoor A weclora: Daci® andicater
how they were selectr: and studied, Tre =ethrcd 1o rod . ctive an
that 1t dinclores otential lirrages axong 1ndustrier ir the sar.
or related classificntions, al e sompibti. 1ty 0 develrring

industriasl comrlexes,

It 18 obviocusly derirable tc “ry to etart tw or thyee .ndug': e
at a time instead of cne: the Lenefits mu.tiply and a seztion of the
economy 1t sirengthenec. [r the samec way, a new jrocect manufactur ed

by an existing industry can be rade to rarify 1n 1ts Own way.

With intermediate goodm i1ndustries :r wh _» preducer: are alsoc
corsumers, the nsrketing of their ~utput ehouid be reiat.vely gtatle
az long as general eccnomic comditions nre geoi., Thie resum- s alsc

that the narkets for end . roductc are =trons,

- Resosmendation No. R

The develoyment of a number of relnted industries 1in the chemical fi/id
which is recommended , may aprear to precent problems. It doew,
exce;t for the fact that some ¢© ** - individual un.ix will at tre

start be emaill.

Careful anaiysis of the interelated markets must s1i1ll be made
in whioh price and cort estimates must be realistic. Thism ie

partiocularly important where gsome part of the output must de rold
abroad.




The orp i azot.on wna Taar o re 0! SR T S s
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Tre onecd Tor tratted manae o N A WIS S T S IR Y of
Tere arvigse V. . * VT T S A
- hecumnena  loic hOe LA
T T O O O O T A IR Lati. Rl a veyn

wili S8Wr.Ll.ng orer.oaore, The Trooco oo Surve Foanrvaon 18 of the

crantern thu *hrme cre aLrendy o mary ear Lalto e couptry eyce:t
e o thy tact rar e o0 g1 de s et o0 pauetrral
a tivityoarc oer ooy Ter T o erC e Ane k.

Neve treies: , 1t must (¢ oF 1ag.2 Lot dredaect oo an moet, 1f
v a1l OF tRe 1L ont. rowm . mc cing 10 < rac’ pized By cbrolete
¢ .. ment and mettoda., Tumier 1. rot yroded in rostolnrlances, ner
LR 1t cut to ptandard dimentoongy thete are oo .0 drying faciiities,

There cordlliohg TEr.it 1n excessive waste of a valuabie naturul resource,

arQ gl €0l whiCh consurerg vupt ultimoters pay.

In reconmending concirerstion of a rumber of bui.ding toardy,
the Industriul Lurve YiBFlun meRrn ratis atteanticn tc the need
“or elove examinaticn of markets, FEech type of Loara Las 18 own
preferred usen; ! i, a8 a rrect cal matie , some of ther Ca te
UBEU LNtEXCiLuiigE i), Ut ptnuiig o jleut alid avaliaciiaty. barret
ana yses become more diff.cult when marrets over.ap. 1t shoulc be
roted aleo that both Tanzania and Uranca are developing new facilities

in the fieid.

The interest of the government in low cest, wooden frame housing
suggests thut new fucilities for the procuction of buiiding materiuls

should be jianned with euct use 1n v.ew,us weli 48 conventional con-

struction. The jotentia! rarket for low cont housing 18, of course,




ver)y large, wnd 1

«me.,

If wcoder fraoe Rhouses ass 0 bt .0 Lo
therr co v rumg® Yo | 5 e A
concrete housinge ae we s e bty of Layer:
Paye Thies mears tha* 're delivered cost. of ¢ i
& h ure mue' he aF .Cw 85 :oErIt ef of ~oorre, the

finished hLouse .+ the nilrc.. ng faz‘o-,

The neeo for luwer cont, rare «fficiert jrodectior of tui ding
mater.ai® 1 lrierntive 1f the L0uBIng BLOrLAQP un o Le rr.ieved,
Tt 1s for this rearon thut e Irdust~ia. . vev Fiu 1ar s Lemmer, o re
for further study arn irtegrated ' roducticr d&cheme unjer cammen owner-
snip and managerent with frre.gn jartici;ation. Tols seems tc Le
one way to control ccety az wei. as the guaii % ¢ rlidire materials,
aAnd actieve the degree of standardization wrich wi.. vt maximum

use of sconomica. mears 07 pre-fabricating the fira. rroduct.

14 furthrer study rroves the feor:r . ty < thig schere, 1t cou.d
become in time an 1Pportant factor in trne teoulletome houm ng cituatior,

and provide for desirable utiiisatici of ‘¢ ~cuntry's forest ceserves.

-R tion No, |

Tre evelo;ment of tle agro- ased inductr.cc r commended by the

Industrial Survey ¥ission is, with t.e cxcejtion of maige, dependernt
upon building up primary production of the crope to be “rocessed.
With respect to carsava and edible o1l creps, whic: are referred to,
the prospecte for higher production are different.

Cassava is » familiar crop to most Kenyan farmers, and it grows
readily in the coastal provinces, and sisewhsre. The prics offered
by the Naise and Produce Board which controls the crop will determine
how much of the present crop is offered for processing, and how much
new preduction can be odbtained. Decisions mus® be made on methods of
collecting and proceseing.
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Technical probiem: nave . 0wcl tae predaction of 0l bearing
crops despite the urgency o relacing heavy wmpentry of fals aand
o1lr, Climatic conditions re sadd to oy our v Lponer productyoa of
new vtra.ns of cunflower, Tho njpuorite 40 troe on e ase of
soya beans; man; varietles ' .ve been te 103 bt tie yaelds hnve

1

Leen uncatisfactory altneas! exverimont ] worss 19 vtil’ poynge on,
) : t ¢

Trore 18 come ;oo nect ot Ly, it Lo s on tne uast b I
provin, as 1% 1. paing deveiooed an oA ool onen o anoconneet o with

new se!*lement tciheror, calflower .5 ue introda ol becacsss of

the exellence Hf 1t L1l ana aresent ign bomun i,

Maize 18 al present 15 over auptiv whih 18 the rceason why i1n-
durtrialization 67 t'an crop 1€ a naiier »of continuing aterest on
the part of tne governvoent, Une “Wl00 eszoert nio already maue a
report on maize ana a second expert 1: now 'n the country studying
waye and means of i6ing maize as & sour.e of o1l, starch and cattle

feed.

-~ Recommendation No, I

The prcposal :o initiate the production of vicycles and bicycle
parts in company with the Partner States with eacn counlry manufact-
uring component: ir admittedly an experimentu. ld2ee. an adequate
market undoubtedly exists and 1t mus! be ruppiled un a regional vasis.

It remains to be ceen whelher or not re~ional cocperation can be ob-

tained to permit this proporal to ve curiied L0 a logiral conclusion.
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Any corprehentive offort to wocoelerate arnduntri liaetion i keoya
must of necese.tly bLe tancd on exuisnting infustry. The .tructure ard
organization of induutsy, and 1t jerforr.nce ciaracler:ut;cs, ate 4.l

indacative of the ,roujects for future ,rowth,

Organizat or of Trdur‘r.

The orgarivation «f XKeryan sncurtir.en ‘awe . several {ormg, tior-
praisec may be organized under a Ly iness nace w.ll OLe 1 FOIC LNUIVIZual
owners, as l.mited ,ar‘rerships, a. ;rivate compraries, or as ;ublic

companier,

Individual owners are oblisec Lo repiuteor with Yhe jeq.eirar—Jerer...®
(Office of the Atiorney Senerul) if they ojerate under a bus.nest nare.

The law holc¢s them financially .iable to the fuli ex‘ent of their resources,

Limited liability partnerchips must likewisnc register, 7The liabilaty
of the respective partirers s deterrined by the 'mount o! their interest

in the enterprinse,

Incorporated companies, private and putlic, must register and they
are slso subject to The Companien Act which specifies their form of

organisat >n, and thcir rights a1  duties,

Private companies have fewer than 50 shareholders, and their sh:res
are usually hcid by members of the same family or their close friends.
They are not required to make public disclogcure of company affairs.
Kany of the largest industiries are pr.vate companies, as are the wholly

owned subsidiaries of such companies,

In the case of pudblic companies, shares are sold to any buyer either
privstely or by traders operating on the Nairobi Stock Exchange. The
shares of (5 putlic compinies are presently listed and traded on the

local exchange of which 21 sre considered industrials. Public comprnies

TWor 1908, the Registrar-General had records of 356 public and 5,934 private
m.‘. and 707 foreign componies. Ko records are kept of the number of
yanufecturers in each classification,
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Africanize ino . 'ry a” orap tivoa 0 .

Mith regord tr JuTooo.n owrervhip, e thomoon v otes ‘hat rany of
the companies are owred v jarge dooora i oot LAt aore whlc' ercrcyse
centralized control fro toad.carter. urnotoi o tre captels of

hurope. Feryan operations .re, for ‘i ogt o jar?t

; , it the har ie of

managers who had beer cent there for imited cerions of time,

The P18e10n war to d re,ea i v bt oty el the moragerial
and technical jer orvee’ cupriund p 00t s ol iationg had deterior ated
in recent years. The Mise.on tad ro basis of con,arisor by which ‘o
evesluate such an asusert.on, Zui lle resson given was signaficany: 1t
was saic¢ that the cost of sendiryg top ranking officers to josts over-
seas had become prohibitive for foreirn corjorations, That teing the
case, the Miesion fecis trat this factor w..l have a vearins upom
foreign investmer' 1in the future; at the sare time, 11 will place a

premium on the serv.-es of quriified renyan maragers ad tecrnicians,

The governuent 1o asisting Keryesn citizens 10 gain & more imperiant

part ‘in the ownership arnd manarzement of industry. Existing companies




to the oountry which oan be expected ‘o anciue

s/ See lecomms.iition e, ..




from their act vio.e.,

The Art, ard the adeing tr .oy, rego o i crbued oy the Tremsory
pursuant to 1t, favour JOLLL Ver v whaor Core e investcanta are
subordinate to | o) anieoieonas, Tret, wroenter, 1 e on which fure,grers
have a majority rtere t weu.d e 0. G tarrow from luc ) serding
institutions 5 to T0 per cent of e eeag s e Tore g investmert,
In caice wrese i Téa, or interes' u seryan, the TUMmp ALy ray LOrrow

locally up tu 4 jer cen of "L tota irvestrernt,

These reg i tione wolld room 4o "ot Dal firarcing of new and
Cxpanding enter, rises raving . foreis, interet ' . L.l 1t s Jnderstood

that they are rot raialy aprlied,

The fct reaffire., constitations; guarantres relating to the
compulrory acquigition of PToperty or interests v the Jave nment, and

the prompt and full paymery cof conperLation,

Other incentives are availatle te fureipn 1nvestors as tre, are to
local rponsores of rew incdustrial ventures: a favo.rable tax structure,
accelerated asortizaticn of plant and equipment, remission of customs
duties on raw m eriuls ind ractirery « d equip=ent, 1ncr weed duties

on competitive imports, or the:r outlright pr&hlblt)wnzj.

Such 1rncentives and ;rotection are processed by the Minietry of
Comrerce and Industry in colistoratien with .ther m.iniotries on a

showing of necessity or undue hardst.ip,

g/ See Recomeerdation %o, 7.
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1 rut ) 0 ‘ 11 Y 1 v
A Be v ate e . 6 4 Ve 213 1 1 1Yy
Tt woen vy e 1 - - ] 16 - -
» 1 e e e 14 ’ d] 1 ¢ 9 17
) Fooowe o
Arc ot - . X R E 11 147 4 5 1
3] N ar
ey oent e r a 1" AN G J ) b I
. Paraytare o o o v T 1 w) 9 { 3 4
) Nl an. al ey ’ ot ) ) s Ve 17 1 14, ¢
SF Yrantang oand o Lo T /8 A3 84 7 3 4
o0 leatter wrt ~u. Ji- L otw l b 4 13 14 10 14 !/
b0 aubeer Paru! o tuie : A o 4 19 12 1Y ¢
3 Chee ol 16 v e 0 5 A U
9 Fetrrlieur v aun-: 1 - - 1 16 - - 1
3 Varufaciures ¢! 0=
Petal: ic "inero.s 9 4 1. 7% B 12 11 !
3 Meta) Productc 13 ¢ 34 53 7 10 LR
1y Non-elcctrica. ' ctirory 7 0 37 9 10 8 6 !
37  Electrical ‘achkire-; and
Appliances 4 4 14 22 13 12 10 ¢
3  Trancport Doulpmernt ard
Repair 32 3 109 172 1 2 2
39 risc, Yanufacturing
Industries 9 1 29 n 12 9 11
rotal 25 26 60 1,089
Per cent 20.} 20.6 99.1 100.0

Source: Derived from 1967 Industrial Certus data sunrplied bty the Statistice Livision,
Finistr, of . -coron. Dlerring. ern” Lovelc mert,
In this talle, 1% a;prars tr.t nmore bar ualt of 3ndusiry, 99,1 fer cent, 1is
made up of the smallent firms having 9519 erployers. The largest sector comprising

the trangport equipmert and refaar industries includes 172 companies; next in order

comes the footwear, clothing and made-up textiles sector with 149 firms .nd then the

ford manufacturing sector with 137 firms,

i
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otal

ACtivity

Yood Marufacturing
heverage lrncuctrier
Totacco larafa-tures
Textiles

Yootwrar, 7.~
and Vade-u;. Text yern

Wood und forv traductin
except Furniture

Furniture ar. Fiviures
Pulp and Tape- Iroductre
Frirtaing and ™utlarn,: g
Leather and Pur !roducts
Rubber Fanuraclures
Chemicals

l'etroleum | roducts

Manufactures of lion-
Yetallic I'inerals

lietal FProducts
Kon-electirisal Yachincry

Electrical Machinery and
Appliances

Transport Bguipment and
Repair

Biec. Yamnufacturing
Induatries

Per cent

played in industry.
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.
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il et

WO e =0 e
9,930 1,11 IR 11,707 7
2,045 1o 150, W hi

9/ - - 908 10
S,016 Ve 1% 9,4 3
2,517 0 BYm 3,0 ¢
3, Bk 411 Tl SN 4

544 39 777 IERANTEERE

812 143 3 98 1y
1,715 Bt IR V0080 1

26+ 144 ) 4y 1y

161 151 th Ve 1y
2,116 64 UMY 2,912 gl

2y - - 20 10
1,823 1 53 S,0 10
2,61 196 2R 5,03 5

5y 323 yu? 1,143 16
2,411 112 128 e, M 7
12,429 962 995 14,342 1

%9 192 293 1,014 14

31,360 6,889 S, 671 63,920
80.) 10.8 8.9 100.0

Finistry of Lconomic Plannirg and Devslopment.

14

1

1

7

"~y

10

As might be expacted, the largest companies employ the largett numver of
orksrs; they cemstitute more than 80 per cent of the total number of rersons
Interestingly enough, the wediur end small induntry
beord abeut the same propertien of workers - 10.8 per cent and 8.9 per cent

Spectively. The largest firms in terms of employment appe::r in ths tr-nsport

12

uipaent and repair sector, followed Wy food manufacturing which employs 11,787
mena. and tevtilen which amnlova $.80%7 vorkers.

o

9

1t

-

cs: Derived from 1967 Inauetrial Census data supplied by the Stutistics Division,

3
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i8C, ?'af“'arturmg

Industiries

' cranery

1,000, R
6000 AC0, "
ERGI
PR
5710
260, f
7149938

9,952.0

3y 3007 94.7
4,196, 706,

67,2 1%4.1

1,04&’.‘) 2‘801

4,°87.4  437.0

452.9  203.4

£9,921.71 10,334.°

4.3 9.6

427.9

519.3

6.1

4 e as "
.\,'uu..f

1,72,
1,9537.%
2,3
2,977.7
iO4.4
60,8
G959

9,95C.¢

3.&“006
t’.U?’l’od

1.6

1,547.8

9,957

1,179.6

6,505,7 106, 167.6

100.0

jource: lerived from 19€7 Tndustrial Censuc data supplied by the Statistics
Invision, linmistry of iccrnomic Planning and Developrent.

l'easured in terus of input, fnod marufacturing i1ndustries of nll sizes rank

righest. Chemicals and petroleum sectors foilow in that erder.

The largest

nggregate anput, 84,3 per cent of the total, goeo to the largest companies.

Total value for ull industry is XL 106,767.6 milliom,
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Food arufactu:
Neverare "noou.iice
Tobacco Yarulnciars o
“extiles

Coctwe. o

and Macc-u,

Vood ar ! Cor
eaceptl vair,

Furmit ire ood Pl
Pulp and tajer Trod ot
Frantange anst Tual on oy
leather ane Fur reol.
“ubber l'arufactuie:
Chemicals

letroleum [roductr

rarufactlurer f 'in-
‘etallic I'iner-l

tetal T'roducte
lon-electrical Miachinery

!lectrical 'y hirerv and
apilianc. s ol ried 1, 3 1,400.6

Transport kQuijmen’ und
kepasr 11,i02.4 : Y 12,950.2

Misc, Fanufasturing
Industries 101.6 Py R0 1,702,917

124,117,5 "2,700,8 3605, 148 633 9

T cont 83.6 9.9 6.4 100.0

“rees Derived from 1967 Inductrial Cercus data supplied b, the Statietics
Division, Fimistry of Econowcic Flanmirg ana Dovelopment,

T~ rankinc of the variou: sector. varies somevhat 1n rescect to their out;ut,
phou:h food marufacturing, iacludin; all comiuniec, .» Lichest, the ti'rsgors
fulsment 1ndustry cocos secona, .rd the chemical irdustries <nird. lLeskir” at
¢ ligure for all inauutry, 1t appears that the larcest incustrier with 50 or
re employees accounts for £3.6 per cent of the output valued at <€ 14¢.5 mallioms.
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Jaciue Cdoed te

Kank
PIAN dro LI
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frin:r-
Leatiog
fabler oo
Chermicals
Petrajeum

rarnulactlre
Vevtaliag

T obroau s

Kori-elcctrscal Tactairner,

Electrica: ".chrre . ang
Appliancen 194.4 PG.6 1,9117.F

Transrort Bouiprent and
Rejparr Yy 45503 449,06 T,300.9

39 Misc, rarufacte tn.-
Inductries 294.7 133,909 198.7  987.3

Total 34 00,8 0 370, 0 0 100, 0 81, T786,)

Per cent 81.9 10.% 1.6 100.0

Source:ler.ived frem 1007 irndustirial Serntus Jduta tuprlied by the Statistics Division
L}
Fanistry co! lUeoncric PPlonnin: and levelonrent,

This table waich 15 derivee {rom the previour two tables chout the differerce
between 1nput ard cutruil, or va.ve cdued, %11c For all andustry war V01,796 mrllaee
in 1967, In otler worus, valie scucd wat 34,1 2er cent of irn,ut. The iarges:
companien predorirate 1n ‘mic tabie chowin; va'ue addec of K& 4,1£9.& rillion,

Trenaport equiprent ard repair being a large sector as his been ncted, ranks
first in value adced at « 7,39:.9 million, Food manufacturers, rark cecond,
showing value added of KS 0.2 million. The buverage industries shou to advantage
in this aralysis; they are in third place with a recorded value added of Kf 3.9 nille




Food Yanutfacturin,e
Poverare Ino tries
Tebar e a0 Lares
extyLer

Footme s
antt e

Purnatuce

P and laer
rintany erd
leatior ame b

lubber Varof

Chewrcals

Petroieun 'rocacts

Vanufactures of Nor-
HPetallic Danemul

reital Producsis
Nonec lectsrticrl “achine:

Ciectrical “achirer: ang
Appliirre- ’ M.C M0

Transport bousjment
Hepotir : 473.3  470.0 516.0

lisc., Fanuta.turing
Indusiries 447 .0 €97.4  7185.4 519.2

Al Tadustry 669.1 634.1 503.¢ 653.3

Source:Derived from 1967 Industrial Censuc c.ta sujpjplied by the Statistics Mvision,
Kinistry of Lconoric Planning and Development.

This table gets at the productivity of labtour. |t vhows that the average value
7dled per employee was K& 653.3. Interestirgly cnoush, taere is rot much difference

in the average vaiuc added per emplo.ce amon; the ln~rest and the redium sized
andurtries,

As between sectors, the fluctustion in value adled per employee is quite marked:
extremes are illustirated by the peiroleum industry in which value adced per
employce was K& 10,623.7, and the wood and cork proaucts indusiries where the

value added per empleyes amsunted to KL 244.8.
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Fuod Yanufactur r;
Reverage In ourtr,er
Tobaccen Yarufac o oo
Teytiles

Poostvienr, 7

and Miude- o

Wood and Cors
exropt Puorgt

MNrrmituie oo

Met,oond ey Ty
Yrontang and ut gL
leath el ane Pur frouus b
hutter Tanufacta: oo
Chericuls

tetroioum Producty

Yanmufaciures of [ or-
Betallic Virerale

Vetal Products
Non-electrical Machinery

Eiectrical ' .hi.ery ara
Appliancec e 30

Transyport ®uipm nt and
Repear )

Misc. lanufacturing
Industries 1, )8

Industry 1.4 .47

rce: Der.ved from 1967 Industricl Cansus dat: suprl.ed ty the ltatistics Mivasion,
Manystry of Beonomic [lannin: anc Develo,mer:,

Thie table shows ratios, whicn result from davidin out; ut by input; the figure.
¢ taken [rom previous tables. The ratio for ol namntr.;;(ma ns th:t for every
! of inpur, industry achieved Y. 1.39 of outrut, T 1.9

It will be noted th: i the hi. hest ratio a;re~rs for the largest cor; ries in
} electricnl michinery and apjliances sector with a rotio of .61, ‘ext ir. order

the trancport ecuipment anu re;~1r sector with 2,13} ratio, followed by the
rernge scotor with a rat:o of 1.94,

durprisingly snouch, the amxllest firms in te'mc of number of erploycer are moct
ivient in that their ratio, output/imput, vas 1.49, above the 1+tio for all
ios whick was V.39,
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Tapta 1
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Forretr:

Trdustry and “ommerss
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Ll1thousn nuuc. 7 oot o6 L. as tocurded a ret oralr ot oaleoat
T per cent in tne four-vear rering, —mroloprins Yot not rert nace with 1nerennrns
P ’ ! J

in GDP and outpuat.

The nurvay made bv the Industrial Survey Mission of diversif:ed industries
indicates that there 1s very little over-rtaffin~. Certain of the companies are
voluntarily taking on aoprentices under a proposed programme iritiated bty

private industry requirings approntices to Le trained and emnloyed for a

minimum of five years. Ixcept for the continuous proceas industrice, suca in

cement and glasg, the majority of companies are working one shift, Stronper
demand for their producta would undoubtedly require these companies to onerate
two or three shifts which would gquickly change the rate of employment. No

statistics show.np capacity utilization of all industries, were available.

* BEconomic Survey 1969.
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Initial capital of 7970 was £ 900,"C plus a »mall equity h-ld by the
Kenva Jovernment. T™is has been augmented from ti~- to time by adtvances

from the Diamond “iti.ee Mund ard other rources.

TIPS 1a interceted in makins loans to sound, privately sponsored
projects, and participating in ecquitien; terms have to he arranged. It
also maintains a consulting =taff ¢» a.id 71, ws which it finances, and

others derir ng ¢ 'ch mervices,

Th> thres !argeet banks in Kenya have fo-v-d development corporations
in order to ve ahle *o offer iongrr term credit than bLanks normally extend.

T™ese iratitutiona are:

Rarclave “ank (vepcege ™ velopment Cornoration
National ard Orindlass Finamce and Development Corporation
The Standard ‘anc Dwvelopment _orporation

Two of the 1nstititions partici,ating in the financing of the DICK
8190 make inveetments divectly in industrial vmtures. They are the
Commonvealth NDeve onment Corporction and the Cerman Duve.opment Bank,

The latter institution 1il1 1navest roluly in eguities provided there is a
Cerwan sponsor who invests his own money and assumes some reepensitilitiee
for the sanagement o’ the new entorprise,

There is also the I~ternational Pinance Corporation, a subsidiu:y
of the World Runk, vhich extend~ credit to privately sponsored industrial
projects where the capital required i® in excess of $ 500,000. I
will participate in cquity ams well as loan financing.

Pinally, ther=s ic tre Rast African Development Bank formed by the
three Partner States of the Fagt African Community. This bdank is obliged

under its Charter to invest 2?2 ! per oemt of its resources in Xenya.

It is evident from the foregoing that the financial resources of the
oountiry are well-organized and able to provide any type of ecredit
required by existing industry or by the sponsers of new industirial projects.
WMile the terms of credit are, in the main, based on commercial criteria,
public financing is availatle to further the socio—economic aimg of the
Covernment .,
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omcentrated within a radius of 100 miles of'NmmM. The rest may bec founl
%0 exint 1n scattered communit:cs sch as ‘omtara, Xisumu, Katale and
Eldoret.

The market for various poo's rri soms. - cp rav then be gaid to Le
lirited georraphicallr. ™ir has 1ts hencfi- - tn that it simplifies and
oinimiges the carte A0 Mictpmir o a0 “~' =, at the market is alsgo
limited . . to “‘he amount and kir 1 of goods hich _an be abmorted
eoonomioally.

Aocounting for thig comdition 1r th fne: 4hat r'out 6 per cent of
the porulatinn of the eountrv 1. not conarderad *o b ~ccn mically artive,
Out of a porulation o* amproximately 1C ~11limn peopl=, 2.2 mi'lion arc

said to bc mmplo--d, solf-employcd or family vorwers,

It appears, ho 2ver, that the number of porsen : vainfully emalovad
has been rising n th: past fev Jeart.  ith the srowvth of the acocomr as
a vhole, the averare caminga of :oriers have al=o tesn an~reasine darin-
the same period. The chanres hich have ocrurred arc showed in the

following tables

.
Table 19 Pereertir -+ Mirnee- in ‘Pnloment ~nd Averg~a “arminesg

1965 - 1966

ilplo"'acnt Aver:.~a “arnineras

196566 1966-67 1967-15  1655-45 136504 1907~67 196767 1948k

¢ Private

ot "> -
R —

oulture
d Forestry - 8.2 c.2
ing and
Quarrying 4.3 2.8
ufacturing
mnd Repairs 8.4 2.5 . 9.8
lding and
Construction 68.9 4.0 108.0 5.3 30.0
ectricity and
: ‘" 301 -306 8.0 "’3.6 2100 1708
eTCe .506 '708 "1308 1203 60‘ 26.9
nsport and
v 1“‘.0 22.3 -0.6 50.0 1601 "’1008 5.0
her Services -5.2 =2.1 -2.9 28.9 6.4 ¥9.%
bl1i0 Services 8 4,6 17.9 2.9 2.0 0,7
Totals 0. 1.3 3.1 ) 9.4 3o ddey
Soneaic Swrvey, 19:
¢ Pigeres given are net absolute; they show parcentage chanzes which ocould
have cssurred, and prodedly did occur.




As of 1968, par 'apita 1ncome as about T 41. On a2 per canita tasig, money incom

irereascd b £ 0049 from 1301 to 190 | real anceme roae uv V.47 £ in the eame pcr.o

Greator camings on the var’ of a larrer numt  af mrkere gives tangible
eviderce of an incr ase in purchasing powe . The pairs migh' have been higher

except for the log "« of CADL O ITANL, ROLALL Y I g rtcultures and ~ommerce.

The losser are Cimnorary;  thevy are artritutablc o the dinniacement
0f Asiar= and otr-r non=citizeme die to the Govermment's Africenisgation polici e,

and they arc 1ike' . te dirinteh rapidly from now on.

The increase 1= turchar.ng po-er haa, to rome extomt, becn 6ffpet by 1ncreas

in tY o nriceg of come oy ponda.
Frem 1365=1/4 | <%~ cost of living for both the lower and the riadle .ncome
grours ross 1l ror <°nt any 3,7 rer cemt pecpectivaly.  Them chanznos are

illustrated Ly the following taolet

Table 12 Percentage Chanr~es 1n Comsumer Price [ndires

19645 1365=6 19667 1967=8 1963 1364-63
Lower Income 1ndex 6.6 2.% 1.9 0.8 C.9 11.0
Middle Income Index 1.4 4.2 2.7 0.7 0.4 9.7

Source: “ronomic Survev, 1973,

Despite such adversc factors, the irends of enploynent eaminge and prices
are still favourable to the lons-term development of the Xenya market. Covernment
expenditure ®wdigpersrd aa they are in ail parts of the ocountry, will continue to
be an 1wportant factor in sustaining purchos ng power. Obvicusly, more people
must be brousht into the monetary economy, and as productivity rises, all workers
should be better paid, if the domestic market is to expand more rapidly.

Progrese in these directions vill, to a considerable extent, depend upen
the effects of the structural changes which are taking place as the regult of
Bore active intervention by the Government, and the emergence of new organisations
in industry, comm-rce and transportation, owncd and operated by Xenya citisens.

These changes are ocourring principally in the wholesale and retail trades
where the shift in ownership and operstion is taking place from Asian to Africen
hands. The Nission has observed that industry as well as commerce experiances
a period of uncertainty and disorganisation while this transformation goes en.

* Foonomioe Survey, 1069,
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thould mek~ certain tRAa* the vurr v 6F aew drgtrioitor will b+ wffir e

to cover effectively the former ar s of di<tribution.

Market for Tntummediate Joodr

1t 1m evident that the nat.oral mark:t “or ~onsumer ronds is groving

in sise and ohanging 1n structurn. ™here are also markets for intermediate

roods.

A large volume of such goods are imoortsd. They include petrole

products, medical mnd  harmaceutical suppiies, chemicale, fertilizers, cotton

piece goods, swthatic fibre materia's, iron and steal products, railway
equipmnt, .aper and paper product. , glass and 7! ase- ar¢, and meny oth-rs.
In 19¢7, 1% 19 reported, interwmediate goods accounted for 56 per cent of
total imports of the country and wire vaiied at about f 5C millioms.

Conceivebly some of thes~ producte could be manufactured in Xenva,
The governing factor in mor: cases will be the ability of the market to absort
cuantities which could be produced aconomically., The Vission has etudied a
number of these products. Sea Priority !ndustrial Developwent Projects. Pas

Emﬂ lmet.

limited as it 13 by th~ size of the domestic market, industry in Xenya
has displayed great vitality by ite sueeess in finding foreign markets. In




nearly cvery industrial sector, there are firmms which are actively cngased

in export trade. In 1957, about 32" of the output of manufactured articles

salued at £ 4%, millimm war s0ld abroad.

The products re;orted included ~anned meat, petroleum products,
chemica.s, hidea an’ sking, cemrnt, tinrod ‘rult« and veaeetab es, soda
ash, and others.  Woat rail ot tnose products went to the Yact African

Jommon ‘arket, -nd ty  rect ‘o othir coontriee,

For the near term, thcre 30 consmidoralle uncertainty arout the courae
of tradc withi the “a~t Ar'r.can “ommon "ark~t, Ais Uparda and Tanrzania
gain now industries, hich are competitive with “enva induntries, they will
continue Lo 1mrose rectraints on Kenva axports of such industries in the fore
of transfer tox~r., At the came time, they will seek to pronetrate the

Kenya market 11th thoir oun -oods without rick of similar taxation.

ihatever ma; be the lossem Rustatrned by fenya irdustry throush those
circumstanc~s, thay will have to be made up in exportr to other countries,
particularly the industrializing countries of Africa. Diring the past two
years, therc has been a noticeable improvement in the volume of exporte to
such countrics as r'thiopia, Somalia, Zambia, Randa, the Sudan and the
United Arab Rerublic.

A formal agr em-nt with the Furovean Fconomic Community for reciprocal
trade privilercs has veen sismed recently which should open new marketsa for
Kenya product~ in t%~ countriecs of ~entral Lrope., Trede with the United
Kingdom should likewise continue to rise, consistent with past trends.

50 urgent is the necd to maintain and expand exports of manufactured
products that the !ission feels all new industrial projects of any size
should be planned with that object in view. The guestion of incentives
to induc: larrer exports by existing as well as new industries, should be
investigated in this connection. See Recommendation lNo. 4, Page,....

Growth Industries

Since indvstry developed out of an agrarian economy it is to be
expected that the food processing industries should be amony the leading
industries of the country. The indications are that they will oentinue
to maintain that position.
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Rubber manufactupine which wreowed a 23" por cent averner prowth
rate from 1903 = 177 will be fu-=ther cxner ded with 44 pey oautomotile
tire factory vhich ig to be built and operate! L the ™regtone Mirs and
Ribber Company. Capacitv rroduction, 1t irn reported, will Lo 200,000 tir -

Ter year,

Two new, interrated textile millsw are proj.ctd, one of which wiil be
"-tablished at Nakur: (Flamingo Textile Induntries) and the cther at
rldoret (*1doret Textile Mill), These plants wil®l pFive further imnetus
i« the textile gector whero spinning and weaviag Tacilitioe have been
“Ypandire At 4he cyrwas o Ut LD 50 T cent san.e 1303,

The lurgest single addition to -enya industry ie the 50,000 tom per
year pulp and paper mill which is to be situated at Broderick Falls.

The plant will produce a line of fin: papers as well as Wrapping papers.
Total investmamt, it is said, will Ye approximately £ 12.5 million.

The chemical and petroleum indistries which have showed an average
mnual growth rate of 27 per cent zince 1963 will make a substantial gain
in the neer future. - The refinery of Fagt African Wafineries Limited will
be extended, and new plant will be erected for the manufacture of greases
and ludbricating oils.

Bespite the depression whioch struck the wood products industries
in 1963, mnd for several yoars thereafter, they are responding now to
increased demand from the oonstruction, packaging end fumiture industries.




As a remult, expansior i taking place with sma' sav ' lls beroming larrer and
new sawmiliers being licensed, "here ape Tiwme urderway also o eatablinh new
rlante for the man: rtir. 0f woo! ar! .- soard, fture bousd, and

exterior plvwood,
The breweries which have mjoved ateads growth in the past are preparing
to exvand their present facilitiea, while a now borw ™y, Yenbrew Limited,

© %o be built to producs omte peer.

Tho growth of the mutal rrodicte induntricr hag boeen greater tharn

that for indu:stry as a +tholw, averaging 1°. per cont nep Yrar from 19667,

New stimulus to this sector will be provided by the new steel rolling mill

vhich is now under conciruction in Nombasa.

The forepoing shows that there will soon be er1ght-n {mportant
additions to the country's manufasturing plant, szome being axpansions to
axisting faciliities, the othera, new rnterprises requiring the organiyation
of new compani~s and the construotion of new factorimn., Roth oocur in seotors
ol the industrial economy which have been moet dynamic and provide opportunities
for further davelopment in the future.

Accordings to pr« ‘actions 1n the ™ve Ve » Plan of gaine ir Value
Added and Gross Valus, better than averarn growth mav be expected in such
sectors as miscellancous foods, furiture and fixturas, lesther and fur,

The ¥imsion did not have sufficient *ime %o atdy thene gentors in detaal.

The following table shows all nrojections calculated for the Pive Year
Plan. Projections of this kind have validity in that they are based on
past performanc. which indicates trends, modified to some extent by observatiem
of changes actually oceurring in industry., They do not att~mpt to manticipate
results of planned industrial development by govermmenmt or private industry
for the next five years such as is contemplated in this report.
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Yuoo Products
tuniture 6 Fixtures
Fulp & Paper
“ublishing f Printing
Lesther & Fy
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Metal Products
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2,446 3,669 5,911 2.8

3,9% 2,509 7.5
a,884 5,320 8.3 9,310
12,058 13,112 7.0 21,108
602 7.5 1,000 1,807 7.5 3,000

2,774 8.3
7,489 2.0

@, 8.9 76,803 136,555 8.4 235,778
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* Development Plan 1969 - 194

** Excluding small rural estsblishments, the total product of which was
satimated at KE2.8 million and {is projected at KE£5.3 million for 1974,
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took many different fori too rurcr o e i, t: Yot G arorete results

were obta.ned,

In adaition te pro_coit 1matiates Y. the erLLe the swalven, the
o N b .
Governmert instituted asricultural eviercior rervice on a l.rpe scale,

comrunity devclopmert serv.res ard adult educttior, .rcludir,, Iteracy

training.,

Since 1968, tne Coverrr.ny hne been trying %o puide ant direct the
rurul development progrirre, and at the same t.m¢, 1ncreansc the amount
of aid given to rural areus, Central to th.:5 plan was the forrition of
& strong inter-mnisteriel committee urnder the Cffice of tic I'resident

called the Nutional Hural evelopment Comw.i'‘ee,

Integrated Frerrarme

The rain concern of thic Cormitiee 185 the developrent of an integrited
programme, in vwhich rublic and private resources 111 be molilizeud to

acgomplish agreed objectives. Bausic to the Government's plan 18 an

increase in agricultural output throuch a hijhsr use of land, crop
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To avoid dirjersion of efforts anc FCucurses, anvd to jermit ey, et
mentation, 6 arear of the country have boen cele tic for grecial attert:on

for the time being.

Each of thesc divisione has 1tr own diBtinctive char: cleriftice 1n
terme 0ol resources and people; each jreserts d:ffercnt provie ¢ and

opportunities for devclopment ac previously noted,

Probably, the least developed of thete Dvis.ors 18 Kikonen: in
Coast Province. An unknown nuster of beople have drifted into this area
following the one roud which cuts the Jivizion from north to south.

Lard is just being registered.

The Division lacks secondi.ry roads; thcre is no electricity or central

Water sup;ly. Educational facilitiez and other public serv.ces do not
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certain courcen

(l’ confumer and intermediute gouds riu-iriec, depoacent
upon the market, will centinae th locate 1n the lar;~st urban
centren of daircol and Yomda.aw: clothinz, rudbber tyrcs, che-

micals and adhesives;

(b) procesn industries wiich munt be located rear thear
sources of raw matcrials wil! develop an the lescer urban
eentreu of Makuru, ildoret, Kisumu and Kitale: sawailling,
foed processing;

(¢) wmall industries migcht develop in “growth” ceatres 19 rerve
lecal markets vith goodn priced Lo compcte with goods shipped
ia from outside: household utenrils, furniture, autonotive

eand tractor parts, chemical toilets;

(¢) oemall industries might drvelop 1n "growth® centres which

are capadle of producing Rizn value spec:ulities for sale in
larger markets: Leather goodn, medicinal supplier, canned fru.t
ond juices;

(o) large firus in urdan centres micht find it advantugeous
te smb-eontract to small rurcl industricn: veneer and kiln
@ried lumber for the furniture and duildine trac. -,
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Kerga 1t 1 sty clata o ntar g,

Ciemizai techmoln=v 12 i lied 1o the folliowire produ Lo
now tcing nrouacea an Kemga in 3adition 4o pr et from 1

ref.inin,:

Acohol Pyreshrum Friract
Caseine Lalt

Tement “llicate ¢f Leda
Tharcoal ~oap

Eseential 54 Suia Asn
Inductria. Gaces Sugar

Lime Tanning bxtract
Paint s Vegetabdble (1=
Paper and others,

The foll w:.ry ctemical prodiris ar+ now being implomented

1n Kenya, nurely:

olysynthetics, .ared on 1mported Vitgl acetlate
() L ] !

detergents, baZe! on fu.phoralion c¢f ¢ LrOleyn,
L]

Under noramal cond.t ons of tupply ani demand 1n an expanding
economy he avairlatility of bamic cnemicals in Kenya could pro-
vide the basis for »atablishiag furiher indurtries, such as pulp
and paper, textile, plastics, fine cnemicals, organic and inor-
ganic chemicals, solvents, etc, 3ince such basic chemicals as
ceustic coda, calorine, sulpnuric acid, etc, are usually pro-
duced in developed countiries on a iarge scale at ow cout, the

economies of scale of such production in Kenya muet be carefully

considered,
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LAnyi wleo o v Liang el o i o mon e LyoTerer oty
of molasear, .\ :ccamately o UGN Lm0 aaer ik now pro—-
duced annual.y o Kenva (o wmLo, O e YV Y A jahren a2
obtained. .Lea ire pre.wat ‘awiiit.os fave rev e Tl pro-
duction, .'¢,C0C ton8 of sugar ana 1T,L0 tone .f mo.Agres w,.!
be producei. Ura of the plinte .c Prxtucing sleonei a. o ra.e
of about SCu v ra for sowr cut oats DAPALAYY 18 Uiy Wtilleld
to about 29 per cent, Surplus molasces 1w using used in ~atile-

feed or 18 exported, whiie vuve unt:l recentiy ras simply bLeen

dumped,

At presen’ tre a.cohol is imed 1n bovaiager o as methyleted
Wpirit and a8 a molvent, In additiowr., alcsono, can ve farther
soncentrated .4 . 0 % 4 dulsive #£1th £a30.1n2 Lin quantities
Wp t0 25 per cent " yoluma, 14 /11 carclin. or cently umed
were to ve mixed <itn 5 par .er alcorol, Kensa ~ou,t dispose
of spproxizately 15,000 t.ns o ai:ohol Jeariy! Tne 317,000 ton:
of molasses produced, cou!d thecretically be -onverted to adout
8,000 tons of al:omol or 2.5 miilion gallons.

Aleohol - gesoline mix constitutes an excellient moter fuel
with 8 suitable high octane value for road vehicles and its use
would depend on the price at which the alcohol can be prodaced,
If introduced in Kemya, it could be substituted for part of im-
ported oil and a hitherto little—used waste preduct couli be
mtilised. The aicotol-gasoline mix, in seme countries called
“beatyl”, could be marketed besides tne common gasoline, v

.-/ As is dene suocessfully in Soutn Africs for example,
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The fer-ostat i ras . ‘ ot rovra o tiun
of ywast [ v re g 0 L e L ey [ S T4
s red oo i # ot ToaTon oty

Kar,a srascst . (-1aris w Wl A i
of L5950, 0ne o 1 <, and e m o mit,on 7 urews 1ot jacreans i

SO0 per rent i e Laet S ce wrrd, Dantifnue ! gTOWLh sn brewd
cotsus; t1ion (g axpested, A Ly f e rroatanticn ot oreant

should Lrerefore (o - opuidere d,

As mentioned 1hove, yeas. -a- Le profuced rom sich nroducts
a8 maize, CadHEM/A, Mte,, DLt Wlro Trom osuch agricaliural wastes
a8 malze cobe, barsse, and zrobabdl, aleo from vApYrar, whereby
the hydrolys.is i1+ carriel out .n « staren, %o as not to destroy
the pentosans, Valuable toruls yeast, 4ii~' i receiviag in-
creased .nportance 1n animal fends and a.f0 a8 8 nutrition addi-

/
tive tor humans, sald ve proiuiced b.

An important use [u¢l aj-onol, whnere petrochemicai feed stocks
are not available, 18 as 2 ruw material for the produstion of
acetaldenyde, acetic acii, ether, ethylsne etc,, ani s.bsequent

production of secondary compounds based or the primary chemicals,

\
~/ If the agreement w.th the o.. refiner, pravents this ume, agree-
monts like laws, can be changed,

V East Africas 600 tons at a value of £13C,000,

Edidble yeast couli easily be recoverri by tle breweries by 1a
stalling a rotary vacuum f1lter, an autolyser and a yeast arier
Plus a pasteiriser {.r the waste bheer. Cu.” an instai.atilen wou.d
cost about Sns, 00,000, Une urevery, whi-n ras 2 produciion of
7,500 barrels (A - guilon, per wee«, -0ui.i recover wpproximately
4,000 1vs. of 30 per cent yeast during id hours, 1.e, 3,400 kgs.
of yosst with )0 per cent dry matter per day, which 1s an apprecisble
and valuable quantity,




E_x_mpln: Onie of U cpear <iiis colloat fall Cagu ity pro—
duce aboat 10, CCC © 0 6 A, as en, r.
transformed iato .0 tons 0! a. onol

$135,000.  Cort 07 seor 4w SoLe

e e

LDeprec:.ation, 10 ;er cen. f Lo, el £13,500

Interest, € 1or cavt on L. 000 8,100

Maintenance,  fer ceat oon £, 000 2, T

Steam, 10,000 o A Sra. L SC - 0,240
Other operat.n, “nrte, -, _iLcur _t,18C
£51,300

Thie corresronde w1 a prove-sing ot 0 lns, Coc7 per Liire,

Thus tnhe importar:ce of el 41 alcono.: 18 clear.; seen and tne
possibilities for sotabiisning a chenical niastry bar«d ¢n 1ts

conversion wil! be studied further i this repor:,

Acstic ao1d can be produced by fermentation of ettsl alcenol
but 18 presently gensrally produced {1 countries no- nav.ng
80Ce8s to petrochemical feeu stocks) by the oxidation of acetal-
dehyde, which ;s praduced from ethyl alceohoi trnrough a dehydro-
gonation process, Acetic acid i3 «l80 received as a condensaticn
pred ict from the destru tive dist.llation of wood.

Acetio acid has a major :nduetrial .se in tne food and
pharmaceutical iadustry,

Acetic ac1d 18 slso the raw material for the sraduction of
Sush chemicals as acetic acid anhydrid, which is ised to intro-
@uee scetyl groups and in the production of acetyl cellulose,
in the paiat and plastics industries and in the production of
Viayl acetate, & raw material for pelyviny! acetate (PVA).

Since asetic acid 18 & useful rew material in the chemical
industiry, Kenya sheuld comsider its use in the oversll planning
of establishiag of an aloochol industry. hile certain products

"/ $ean (detag produced frem bagssse) and other utilities are
Spposed 10 beo produced ia an already existing plant, No price
RaS boon put en melasess, a8 the calculation is for the precessing

o8t en
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and therefore tre totas Kemotl f Lm0 w o, red in VLB cAal-
cusatiun, It fmouslt alo R Y T RN A S Qs ome tyonc.

CoOMMany, Lnroust 4 GonfvVa Late . iS00 1an) 08 deal it on oo world
Wide DABLS 1N a.Cul ol AU Wl DE s roncie sty te Y.gsion 0
consiver trs o profuction o slenno’ an v a0 s cxzort and a0

MeElLic use and poseytie furtner [ voocuoons . nto VArioas c Lemi ale,

To ferre . 7,00V tonu of wolasres, a 15%1] formental ion
A
volume of 1,000 » would ue racuired, w'. ' 01t be soRe an

10 fermentation vats, “hege could be roLtet 1o a Yratldrg covering
avout 1,000 m°, neins U onuter. Nign it nav re a tocord Yloor at
the © meter level., Pa~t of *ae buileang wouii 0 up o 2% meters
1n a tower for aretilliation columne, o ti~a‘in. local Jeliveries
for fermentatio: vats (in mild steei .;1ag, otc., at £50,000

and land and vuildings at L145,000 pius =2nst for a thtal volume

of 11,000 m3 storage caracity {molasser in concrete bins) the total

erected investment wil. be about £I80,00,

!
i/ United Molasses o London
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Put on the moianmes and ''e ~ont ¢ -
The price for nc..sses m..t e RTORg
Tris price varies. [° raa tee' At A my o
low as She, .7 ail 1v 9w Lo, o rwer
Bhn,30 will trnerefore re red,  Lle
sither furnace .| or w .1, -,
in Nombasa At freipint * . Y. a za
delivered at tre ;,mn, 5 e
of o1l pre ton mtear, we
operating osts 4 [ o
wood t18 £0id 1n Niireog,
1t car be hast for Srr,
low price for tre atean, a.: *ru-efyre
sufficiont wood=fue, ;0 e areq oo Ll L i Le . Ror
thim calcoulation, iowever, @ - 1 ,pner @ wiia oLe used,
Llectricity 18 ~aiculated at .. ta. per Ki.owaltriour. ~wever,
It must ove mentioned, tra. Dy LHBLAL . INg 1 DaAw=prossure curbine,
the steam needed - tihe process #i.1 be abie o jrogice Lie nee
cessary electricity, which the: wil, ~nee Lo88 L L L ure
suggested,

An esiimate ‘or tre JORrly rou tioo ort f TGt e
alrohol woult the be as roliows:
and s08t depraciation, interect g Yantenwnen ),
13 per cent on Investment £50, 00
Haw Material and Utiiities
Nolasees, 37,000 tons A s, s N9, V00

Steam, 40,000 tone A Sne, . 4r, 000

blectricity, 300,00 kwh, A Lrs. 0.1 3,300

Water, 240,000 m3 A Sha, 0.50/m

Process water, 100,000 -3 A Shs. x/-‘

kabor

1 Supervisor, | assistant, 9 snift WOrkers,
4,600 Shs,/wo

Adaiajetretion and Overheade

Plus coatingencies

1

l/ The coeling water consumption depende on the "“iter temperaturs
@nd aag have to be adjusted. On the other hand the quantity can
e dosrensed Wy the installation of a cooling tower, whereby the
8ot eemeumption will be anly ahcgt L0 .- g :
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occasioned 1n part by strister ant: ALV=pO iulion laws,

\-/ Which for example is done by the
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Lases

Thus

tilpliuric «c1d piant in Teroro,
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‘J The program [aincred by othe Mooiatrs ol AT ulture *for in—-
Creased proiuction 3 mal’e, a.Mlry 0 e g ry of 400,000 tons
In 1974 produced or an acre age o SO0, e tates 1ncransed
yields wni:h only can be whieve w.ir increased gme of fertilizers
and recommend quantities 07 . cw', of iper=phosnhate and § cwt. of
nitrogenous fertilizer per acre w,l. require 60,000 tone of supere
phosphate and 70,000 *-na of nitreogencus fertilizers, And tnis is
for one crop only!'

\ 8
-/ There now axists a small plant 1n Urania,

The Mission has discussed a project for a cumbined super-phos-
phate sulphate of amwonia plant in Monbasa basea on a 200 ton/day
sulphuric acii plant. The nians however are still much too preli-
ainary tc be dealt with in this report,
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deposita in WesL Poxkot, wiich a~e esti-iat
sulphuric acid and iocal eoda 1n ke proc
wsed in the taaning irdustry .n Kenya and
vanizing industry,

ed at +C,0U0 tors and
BT,

using
CLIomium salis are

caromie acid an fhe gale




"‘&$w\g"1
® v .,

"'V L ROY S

M e,

% 1 [V
tret amrw
bret g jwt

PY‘/)"‘W "y oy

Wiy .

. RO a:
LT NN PR o

E 4

ANN AL

ﬁult“huf, [ VR

. y
Seter 8B -~ /b a0

Rol'er fest rer; oals

Lakour

foremen, 1 @ She. 80/ mo 9,600

Lebour, st (llea, 1 x  shifts, @ Sn: 50,/ mo 18,731
Somi-skilled, . day <rift @ Sre.. 49, mg a,. 0
Un—skilled, 1 x 5 cay shift @ Sha,20U/mo
- or Oomrating Costs:

Stesm () -

Elactricity( V) 0 kwh/ton acid, 8 17 cts/kah 36,00

Wintenance & repair, Y Shs/ton 80,00y 126,000

1,000

(\ ) Plants producing more than 20 tcns acid/day have surplus steam avaijlable.

(1) waste heat recovery can render plant self-support ing.
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Purfurei

Plants and wr. . tura wa Tt e, wAsze  be,

groundr ut nalim, o ot weet Trat, o ftety A, Cer it
arells, spent wattie cure, «'c, IR ke et Ak prodace
furfura. when trea. . w, Cladlma ra, rar o Tieidn rom

S te &7 e cet cf furtirm. ca re LT

Farfural i» & 3» ‘.- v 4 -
in the clemica. and * cnral ) indartry,
selective sc.vent 1 tie predaetion of -
oLl refinery 10 Yompan . w: ., rest 00
When Lieir new ubr At o Ly p.ow ot S
18 8160 used in el .t.e o} refning, &
of formaide'ycim ar nrecer.atioq ar ' jea o .
fungicide faature of “.rfura. 1¢ smg ;n 1o preservaty e of grain,
wood, etc,, and 1t has “een Lwed as 3 we: C1iler 4 1 & verm,

killing agen:,

Furfurai har #r.o a4l importas e ar ~aw a4t e A Y tne uroda te
ion of adipin ac11, ar Intermediate .~ Fe . ro;. t)on of prlyasm,ia
(nylon) but perraps “te muit impircan: o0 s of 1F@ 08 the orodact-
fon of duroplastic syni-etic resir s, w o.e Mol  Laracteristyc rro-

perty 1s trat thev ~an le . 8L, lne jerivilives of ‘arfaral are

used as solvente an” iterr {1y roaot .

Thue the w.de use of fariura) :: leaw if een and next step is %o
establish the size of the ,resen: 4, 'yt .re ic 1. ma-xet i1 Kenya as
well as in the whole of Eas. Africa. [t 1+ urotat.y not possible
$0 produce furfiral in kenya and, inclidines trans, srt cost to
distant overseas consumers, ve avlé to compete with world market
prices. However, the market in East Africa anc the Indian Ucean
Area may be accessibie and suff.cient for a Kenya producer, Such
& market study can unfortunately not be carried out ty this Mission,
On the other hand, 1t must also be estublin.ed whether furfural
at all can be produced 1n Kenya at . re.scnable price and be economi-
cally feasible and such a Preliminary dudy 12 dctailed below.
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A larye - o~ ¢ .. v . R L T TS
charcon! {1 o v . e S R ST T
with rarnpee | R - . N N I - Y4
in the ,irou.: [ : : AL v s ler, U are.cul
wood 1v F1ig
half=sp7 e
Openings ar.

Cnarring t.wxra

A BOMPWR YL oare o tyatsl Lt nogcou ! teel
Kl.n with 3 2raneter b 7 e oand a o Celt. wWrlch
has a cavacaty oF L1 uLti. LU meiL e s SW's 3 B0 lbe.)

of charcoal 1n =3 du,/ s, Lepencins ap Lvotite O waol ised.

A stationar; variant of e portabi i B Dytat of
brick but nar . yteel Lia, It s cneaper ©melruction, has
lesa heat losses und' pave. o i, ner 1 sl e fonger cooling
peritod. Thie <iln zorid be arovide; L AN e eclrae irivern fan
to speed up the rrarcires werood o alto, 10 ormeviies Wit o4 ~on-

denration unit, ome by-croecacte SoLle o ore Luered, Lairly tar.
’ ’ A

Proper retourting k:iins, asir. the prna oo permanent cas
for the pyrolysis anl recoverin tnm tar w i pyro!ignous acid are

not 1n use 1in Kenya.

In orier to stidy ihe Hoeeibiiities foo . more technical
approach to charcoal pruiuciion, the Missios Las, torether w.th
the FAO Runge Manageiwnt Project, celected various treea and
shrube, which Lave been tested by the <aat Arican Indu-trial
Research Organization L/, the results of which appear in the

following tahle:

L/ At preseant .ime, Z.a.l.0.C. .ave only tesiei 6 out of 17 spacies
and on thosoe tested, values for methanol and cruarcoal Jdensity are
still missing.
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No. 1.
CUMTI Y A
AFp Y A2

Moisture
content,

at
distillati{on

%

B SNl

Charccal
Tar

AQueous *
Comiensate

hGas

.60 .60

2.4 5.7/

Comrxv;i‘w* (V)l.”‘,& ANV L

mpeaiticr, W%

Moistire
Ash

Volatile
Matter

Corrected for initial moisture contunt.

The two first species, Commiphora Africana anid Boswellia Hildabranm::
oan be regarded as a pest which covers thousands of squarc miles of lano
Keanya and cause @ problem for the ranges., They are consicered es valucl.
and money is spent on their removal for clearing the range.
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2 N T e 1 ey &y trmer. el s
P ber o o T Yol coth o e i of crarooa,
P LSS N L R T IS P C I ST IR | t i ar oot U Maesion el
oo TLrUore Lt g L =yt b, A, can Lo ern from Tal e
1, e oAl L e T L ue U trears U] L tean ., The aceous
. . foclL unrtels R RN
2ot rasente o re ey Trom i oar oot watt e, a6 Tte hary 1% rich
<o T nahabat oyl s et s foer e tet O debarrel satt e,

o et e rot vl v st le Cue 10 steal v el froe SO (05 tans of daborer
vty VLo ot DE D 0 Yann o rarcoad, 3V, 00 tens of tar, o, 0

' P SEaretye s ft and L, N0 toas of matrana ),

w T2t Enligta, wPOE has Lurred out to e 1rus suitable for sawn
\ Ly T aaT ey el as tuelevoor, Tl test Lhowt, that it gives a high
Vi L0 W s, 1 L ftar a4 well 4 smetic acry, anc s obviounsly an

“a Lot erial Tor 0 ocharical indostry,

oo T1e) a tacn therc are row largs plentaticns i Kenya, anc
i st wead mere e pore for sawn vood and @rentually for the manu-
fot ot D0 and paynr, and whiich will oroduce much thirnings and waste,

> dnw yleid of charcoal but a high yield of vaiuable pine tar products.

P2

The eiotasgos (NLU5Y, whilca is used for the oroduction of sewn wood and
Dlyewrt, ehaws, higher gioie of crarcoal than the pire, but low compared to the

ko orpcctes, Tas ylald ag hogih while the yield of acetic acio is very low,

( i) W32 bcane by ELAC LR,




In ordeor ro o0 wer G e Cre 1 et . ‘r L SO RN “ s
f.e. from tie [N A A [ S L Lo : : ~o, AR
out in a closes oty o oGue Wt o v

divided into - Lp g oo b

1. he L ot o . ) Ty . e R . NS A
terperatare . 4L Pty o Coe o
3 .
the rt [TVl A

2. The Tre=gwet oy gm FRN R A v 1 Lot v
the term, 14 e o0 L, w0 SR A
reactio, ot .

J. The exetteym: v v T ey N
of hont om0 e e v . oLt
resolt o 6 ooy PR

4, The coulilng (erace, ae Lo o et r.
preasary i Yt Py [ i o ; T P S IS
absorptioe a tubk o oLua e o .. . ¥ : Sorrgater
its Sub et ol ataor LATUNE O N DS o 05 1 AP

pesriod,

The simplest t, e of rotert 4o o "orovorad, ovilrdar: o0 sree] guer
heated externally frime fire mo, Tt unint le 0 Lot oro taven ofi ane 1og
Y
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is recovered, 1he rucess s o patob prooese,

Wood cartonization, sy tem Ferscorp, tukes pluoe as g cisoonti~ucas
process in vertical retarts arde s effecrec cy "ircuooir) o35 at a terperatore of
about 900° F. The hot gas enter. at the tn o tre cothpt wn? gaues atl Lhe
bottom at a reduced temperasture, the Cirs ticro o tre gds *low belac the care
as the gravitations]l tiow of tre tar. Tnic w'rd cerves te prevent imeooera’ s
heating of the tar and trereby avoida cracking of .ts valuable components,

The gases are led to the condunsaticn unit and ''w ~onezond dsable ges is uned
partly as circulating gas, partl, %o beat the -irculating gns( ' ).

A cuntinuous werking retort {3 the Lambiotie cctort with top and bottom
sections with spocial velves permitting crarging and discharging without air
intake, This type of retort is cheaper in jnvestment ceost, cz2ves labour ond

(\) A second hand retorting plant of this tyne, with a croacity of 130tons
of wood per day, and ~itr a replacement value of 3700,0C0, car be maae
avaiiable from Sweden at a cost of 3135,000.
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COUTATE L T e Bel i 0 U e Ot Coal v Ly =productn,  fhe
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Voo inwoldatiie (omiomor s, Lo h oo et ptenge o ase an blant furraces .

Tor Lor ohtaing o oo el ot e Do e TlutLdty s tral ror a batch prucses,

TO e b whet e e i e b g e manaface re un
Vet Lan beouowannle rc,L Sl : t el ooty o sy Lre
YIOLLINCL LT e e ‘ oo op fooreome I P leors t, whero

iy ETOU R e ey Stere v =t uat Hhe, o8

o POLLivr oy 10 4n frobat o o 0 0 e vy oot L feanatae, espec fall,
TOo T onan e omage an an oty sratou Tt e e 1 v Ly, As o anotrer
STt vit of e dndusty 0 Luontic o 0 s L ervat 1o Lf telophona, telerraph
and fee nlos wit!™ ymp . e - e ot SRt i, rauar ¢ovi/or tar-oil .,
harowitn e eucitior o jerta ot e L, ool prietatay ta used {nstead.

e N sron pecarmend, e gt o, of f g vicndlity of reoovery of by-prode.ts
—

trom charces] mancfacture {o the {700 U arca Lo carried oot

Ao explafned inaragraih 2, u ¢ crarcorl is produced in Kenya {n
ot pits o soall pestable kileo, The ML gon recas see ol teat further stunioas
are carried out Lo detercine tre tyoo of kila o retort Lrat can be uvsed on &
roa-irduntriel stale ang ation gise better cral and totter yirlds and may make

St opeositle Lo recover some by—produst., at lean' tar, whil ca find use to
V4 ] '

vebrpronf nouses, precerce fenre poles, serve as a fur), ete. It ie

waggesiert thyt thas is dome in cloce ccuperation witn the FAC/Range Management

c2Jtst, whno rave recently acculren o portable kiin for us in charcoal

procuction 10 cornection wits raniye clearios graje ', Close o ooperaticn

conad alio be xent with tre fast African Indusirial Resea -ch Urganization,
Crere making turther tests on otber kenyan (rees and shrubs than .he originally

thoson by the Mission.  Such other species are for crample the coffee tree ard

LTS Te EEIVACIN

'n the coastal area margrove, which prodg:ces an excellent, de.se ch —coel,
v, arently is cut and shipped to Somalia where it is carbonized an. then
exported to countries in the Inuian Ucosn erea, 1t sgceBnatural that the
carbonizirg also shoule he anne in kerya ad as it appears that the overseas
market for charccal is quite sutotantive, 1t may b2 that induetrial proguction

rf charcoal, with or without reccvory of by-praducts, could be feasible at tre
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Caust.c c.a .r o0 o f
chemicale, "o ¥ i¥ongy 1m0 R D e who.e of
East Afry s inporiel a0 e S LArLT e, N
No domeut: v 1,
facture ar- s i,
When tie Foade -0}
duction, -+ v
soda will proosia.
will be scaie o,

production,

It rar cesr stat o~ tba Lrosdee, YN when tney @
into proi.ct on, wil - LR Srlaoan an eleciro-
lytic p.ant = usi: - = Al fU 08y Loy 0Ll mare Lhis
plant larwe caousn o probise ! il e cewiar . of sne rost of
Kenva (or =ast Afcica;, 9 suld :he w1090 .25 ShOw that ti1s 18
feasible. Howe.er, t ~~ugh eie~trciviis a.sc -hlorine 16 won and
a8 the consumpt.on 1 the pulp ant papsr mili 18 ~al:ulated *o0 be
2,000 tonl,f’vwar and i el-ctro.uyt.s unit prod.tes . ton of chlor:ine
and 1.1} tors of caustic sadn, thes will obvious y tirat have to
Aisposc of or frau a use Tor [, 200 tonn of chlor.ine o before they
can thina of ecxpanting the cane’1s 8244 production, One possibility
is that they prodice tne exa’ a~cu of culorine reedad and 1moor:t
the missing ourt of _aust' scta.  <.0ild that L. tie case the
necessary amount of caustic ~.da could de produced from gaylussite,
should the Tast African Industrial Rescarch Organization go ahead
with their plans to erect a pilot plan* for trat purpose, and find

that the process 18 economical L .

{
-/ Kenya now procuces both crud~ an! refined salt, but for electro-
ic purposes the salt has first to be further refined,

Present consumption in Kenya of calorine for water .reatment,
bleaching powder, eic., 18 relatively incipuificant, but could of
course then be fillec uy the local prodicticn,

Experience on gaylussite processing in Ethiopia might be consulted
first,
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One Kanvan company =~ nas lec.a’ei, tha' trey mi-sht be in=

terested .n orunting VN LG LLT 0 L4 - Luorint plant 16 4 separate
entity, 1n wh."' C1sc e Lrovan s «oulu prodace tre ‘otal needs
for havt .ri-a o” cer i oda anl Llortre and yae Lhe curplus
chlorine 1n the nonivacrt ¢ U7 o0 e contoands,  dowever, 1%
16 dootfui wretier o 3 ian’ i o 2 v o droteriexk falis could be
competitive &.1 tne Y1&8i0n Desieses thal A Lt there will only

be able to proiuce .. he m e CnuamntIan.,

nder sucr Clowetroa. Lo ocore ceat itacly incatel electiro-
lytic plant, prefer . as @ .ntegrolel Laut 17 3 cuemacal complex,

shouid be 1avextl aloo, 47 o oL et L onE Lo that end sre made,

y Twiga Chemical Inausiries Limited.




A Chemical  umplex

The Mission has d15.u38c: «ith intercstec sartiss VArious
possibilities for estasl:ishin: 4 .nen.c .. conpler hased L the
production of sulphur: & 14, 4is nu ceen mentioned before, this
ocould 1avolve eit,.cr ne ;o ciioa of sulphite of ammonia or
raycn. As .uio. veeee ol s oo forlosuming, & very

preliminary lay-out o "uel o cu-plex 1w aade in the following.

Present loca. concuuiior 28 ravon fibre 18 3,600 tons per
year. Taking 1nto ccrnfliwcraticn. an expanding market, a daily
output of /0 tonm 12 taren as a basi: plus prolucticn of S tone

per das of celloprane, <= a tcial production of 25 toans per day.

Raw material for the protustion of rayon 18 cellulose, which
V0 begin with has to be 1mportcd but caun later be produced by
Broderick Falls, The ¢~emicals jeedcd for i1ts production are
0.85 tons cf sodium hydroxide __',, per ton of rayon for the pro-
duction of alkali cellulose, 0.6 tons of carbon 4isulphide for
dissolving the alkali cellulone and 1.10 tons of sulphuric acid

for the precipitatior. of the :-yon f:l-=e,

The sodium hydroxide has t5 be produced 1n an electrolytic
plant from salt. Production capacity shoull be 30 tons/day.
By-products will be hydrog: «.. crlorine, Surpius chlorine can
be converted into hydrockloric acid whirh apain ~an be used 1a
steel piokling and for the production of, for example, copper-
oxy~chloride, a useful pesticide,

Carbon disulphiido can be produced 1n an electric furnace
from charcoal and sulphur. Capacity should be 15 tons/day,

The sulphuric acid should be produced in a plant like the
one already described. However, the capacity will have to be
inoreased to 50 tonas per day, which will further decrease the
oomt price. The surplus sulphuric acid can be used to produce

y Must be iron free,




metallic culphates sucn as aluminair salphate, etc,

A by-product from tne rayon production will be modium ~ul-
pnate, It wiil be reccvered in a guant:ty of 37 tons per day
in the Tor. ol ploctorcalt, Calllii., 1Y will produce 12 tons
of sodium sulphate. When Broderick Falls go 1nto production
they wili need 5,800 tons of salt cake (glaubernalt) per year

and there will be no need to calcire trat quantity,

A chemical complex as outlined, will reed approximately
2.9 million gallone of process and cooling water per day, 1i.e,
400 m3 per hour or 4 cu.ft. per second. For this reason the
complex must be situated where there 1s an abundance of water
and for that reison the town of Thika 18 proposed. There,
two rivers are found, the Chania river and the Thika river,
The minimum flow in the Chania river 15 S1 cu.ft./secord and in
the Thika river 11 cu.ft./second. Both rivers join beyond
Thika town. The waier 18 of good quality and, as can bte seen

from the given figures, abundant,

Other reasons for situating the proposed complex in Thika

are the existence of good road ani railroad connections., Labour
facts speak for situating the compl:x in Thika,.

The Mission has not had the time to work out even a pre-
liminary cost estimate for the proposed complex, but regommends
that thie is done in cooperation with the interested investors.

Resume:

The Mission has discovered much interest in Kenya in the
production of chemicals and believes that several of those dealt
with in this chapter may eventually prove viable for domestioc
production. Obviously there must be other chemicals which alse
are of interest and can oe produced, but it would go beyond the

\
-/ The complex will most probably install a steam turbine and
produce a large part of its own electricity,
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purpose of this exercise to go into more detaii. Below, the
various chemicals discussed are listed in their various

complexes,
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7. lur

8. AL;(,‘L Ao
S, Vet arol

l:). Fur ‘ural

C.Weet “Nyo sacr
11, tthanel
12, Acetic Acad

13, Soiverts

14, \viry 1l Acetate

D, 1ika:

15, bulpnhuric Acio
16, Sotiu~ rycroxide
17. Carbon disulchide
Y7, Phayon staple fibre
19, Cellophane

20, Chlorine

21. Hydrochoric Acid
22. Sodium Sulphate
23, Metallic sulphates

24, Coprer-oxy—chloride

(') Consumption,

Pirows at o

ah, e« oar
4, X0
2,000

tuns/ enr
;

b »/70‘03Y :

’

i, Lo L ear
£, U0 tora/ ear
15,000 tus/ ar
3,00 tons; cear
2,5 tone/ vear
1,3 Loner
2,000 to =/ ear

L y€ar

8,000 tuns,/verr
3,000 tans/, ea.”

3,6C tons/year

15,000 tons/year
9,00 ton~/year
4,50 tons/year
6,000 tons/year
1,500 tons/year
8,000 tons/year

11,000 tons/year
5,000 tons/yeer
1,00 tons/year

)

Raw daterial-

—
Salt
Salt

Aat e Hark
Wnttle Bars.
Pott e
Battle
tattle
Pattle

Maize cous or
Battle Berk

Wlasses
Mplasses
Molasses

Wlasses

Sul phwar
Selt
Charcoal
Cellulose
Callulose
Selt
Salt
Sy-produc t
Clay, stc.
Lopper-ecrep

Suiphuer
()

(L) To be imported at the beginning, later from Broderick Falls.
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Tedle 29 (ocont.)
€. _Neirobi
23, Polyvinyl Acetats 2,%0 tons/year vinyl Acetate (33)
26, Therwo setting resine enc
glues 2,000 tonrs/year Urea end phen
+ Furmaldeny.
(34)

(33) To vegin with isgorted, then from complex in Nyenze.
(34) Con st o later stage be prociced from either imported synthetic methanol
or msstrenol recoversd from charcoal production,
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The large:t ursatiefies =arvet an Ketga 8 for housirng. There are
a numter of reavore for thie conditiorn:

1. Hojpia fari,, ¢formatien $. to b rate of population growth
{over 2o er Lers

’e Ircrea e r the wJeras e siv ¢ fw~iiies from 4.0 persons 1n

LN ) .

el Lt ol w. T ome€loe, el aru 1o tarclieg wili
CO" pMlae D ceresont

. Fooratios of ruTas fam jeu tu o urlan centrec,
e tinnted Do o0 oot e % Lo, vt neeued and hagh
Corstructon (288 arn reast1on 10 guch necur,
oo uive derand 1or pcul ry Lr WItan ore.s 10 eotimated at 1,000
units jer ye.r; .in rural areas ot SC, ™ sits, Ceventy ;er cent of
Urbal Germdar, L€ 1ol POUuBll, T0Ltil .eBS tr.n JLOC,

T.tle 2 Urp.n lecarc osnoueletion to lroome Levels, Houre Cost and
-enta. or ay'ent

Affordable Afforusble ltumler Tercentage Percentaze

arrual Jrcome  Uouse Tost  kont niyr 2f Total  Cumuigtive

Uy to *'9 Yy tu 300 5G 1,500 15 )]
; 120 = 179 450 7% 2,100 21 56

180 - 219 60C 100 1,300 13 69

24C - 350 X 150 900 9 78

380 - 470 1,200 200 500 5 83
; 480 - 599 1,500 241 400 4 81
’ 660 - 639 2,250 375 600 6 93

500 - over 2,250 375 700 1 100
f Source: “inictry of llousing, VMinistry, Iconomic Planning ard Development.
} The number of housirng units required each _ear for the next five years
] by cities are estimated as follows:
; Table 27  Nairoba 5,880 Eldoret 420
j Mombasa 2,000 Thika 500

Nakuru 640 Kitale 60

Kisumu 400
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In the face of trus heavy cemard, actual comstruction has not been
able to kee; pace. In 198, only 27 FPrivate residucntial units were
built at a cost »f £V,65 miliion; poblic housing units completed amounted
to 1,468, It 18 predicted th.‘ the rnuruer of rublic housing units
congtructed thie ,cur w.ll be ai ut 1,00C; *he numuer of private

residential urits betweer «X-4(0 un.‘e,

Five Year lioutin TIrorrarme

As part of the leveloprent F.an, TLP=1974 0 the Covernmert is
projecting a housirg progr.mme to cost £53 miliion ntarting with £3,83
million the first year and rising to &€.7 million the last year., GSome

of theee ap;repriatiorns wiil be for institutioral housing.

Most of the money will go tc the litional llous:ng Corporation which
contracts direct with bduilcers, or indir:ctly through local autrorities.
lLoans to municipsaiitivs bear interest at t§ yer cernt ard run for twenty
years in the case of tenant purchase ucheres, and up to forty yeirs on

rental projects,

The maximum value of houring financed by NHC 18 fixed at £1V,7

although 1t is reported that thie limit h.s been exceeded 1n the past.

The Covernment also plans to spend £3.9 rillion on so-called site
and service schemee which are .ntended to meet the needs of the lowest
income groups. £2.26 million are eurmarked for rural houeing to be

spent over the five year period.

Illustrative of the Government's plan for spreading its funds over
different grades of housing is the division proposed for 1970-1971,

4,730 units are to be constructed, as follows:

Table 28 %_% Jumber of Units

2,020
250 - 600 1,940
600 - -900 500

900 - 1,200 210
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VUL e e, LT e b L L %% dy ToT e Yhan “p f’.
L N S .o dun oo Lorporation ol Kenya.
o TuTLon Lt es L terert L Y ver L ert Gr LOALR re; resanting
o o Lacue Uty me Lo Leraaas of T to 00 years,
I3 [ A - h “
It i v sarent Lt Lr ot v kg rev re ared to finance the
ST A L e Tl e aext Tive Lo re will have
T T s es Wt e e Tavarneert . kor ex.mple, the city of
SYIRE U s Fuarrang o busia 10, O ate of
. VI o LEL drss than a0 s Jarge part of
Lot st w0 i nave e e rorrowed, probabdbly
fro 20 AT les wh Ol Lave mAde Soare on hous.r& to ‘he city in

tr .,
rus ~ o

AItho v mien ot the Cagpatal Tequlred for tha five year houein:
PTOT e titeins @ Llatel, tLere . stili nn certa:nty that the
PAYLD T Gttty WwilL o€ aule 10 troduce an suff.cient volure withan

tre rar L Limits 5 L e cLnBlee of hourirg most. in temand,

P zsernle, & Y uCEl c-rorr LouLe provided low income families
+ u@ Lo s Lirs CulialtLatn OB e CONRirele bhBe and comprises
v Lee 1. IFe o8t °f this nouse varies from L6CO %o £900 dejending

07 e Iriallty were Lt LB erecled,

Another i-bedroor noure vith un ares of 50C squire feet built of

F.e-latric.ted cor.rete parei. nas bLeen c.ngtructed at a cost of £450,

Although there has been this experimenting with concrete comstruction,
*.ad1tional building methods are followed on most projects, The costs
¢f materials and labour for this type of housing are on the increese;

from 1,63-1968, ithe index of building coets rose from 91 to 154.9.

To m2ke matters worse, the costs of supplying utilities and services
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is very high in relation tn tne cost of the hou.es.

Interrated I'reductian Cchere

For tYese reasors anu ot.cr ., tne Gevernrent nas Leer investigotane
housing of new 2easgn wi ¢l _ou.d be tuilt of timter, arc other loonlly
preduced -ateriaing, a4 coruine ‘o mmes jrosvcliorn methat., Y iF concelve !
that an integrated ojoration witt al' »20r 1. terials £u;0ly rnot ot erwie
avsilabie on vit;sfactery ‘err 3, o8 we.. o Ccrongtractlion, under one
ownership and manaserer®, mi/ht resuit .1 fre.%t.,; 1ncreasea output of

housing of acceptatie [ailty at the lowe t .orsn.tle irice.

Such a schere 18 particuiarl, atlvictive terause 19 <30 per cent cf
the total cort of & dwelllly LRIt :8 : ow ~ace up of imported m:terials.
Forecver, Kenya has arple re.ources o! tirver - c/jress, cedar, pine

ard podo - which the Sovernment ‘eeis .ho.i: te cevoted to housing,

Experime.tul timber housing :s now be.rg buili .n Nairob: and Nakuru

to demonstrite the¢hises of local materiais anc new construct.on nethods,

Figuree showing the costs of these houses will be available within a

month or two.

Consider.ng the urgency cf the housing e.t.ation, discuscions have
becr. entered 1nto with two foreisn corjanles exjerienced 1n large-tcale
production of inexpensive houses of wood vonstruction. In each case,
the organiszation of an integrited production scheme was believec to be

& pre-requisite to their participation:

In plan, the scieme would eventually involve:

One sawmill, complete with kilm and pressure impregnating facilitier.
One plunt to manufscture fibroue plaster board for interior finishing.
One plant to prefabricate modular units of vsrious types of housing

specially designed for euch construction.

Accessory to this plan, but not necessar:ly s part of it, is a
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PIojosios to voretrust a 10,000 ot ireboard mell making noft and

Fra borg L iout e aa, thart o tes, wuch A Jlont 38 antended to

PETRE NVl L T e 0 e rant RITac an Marretl, including housing.
N N e e TT o le Lhe es.uliithment of a

R T T S, ut vo=o eration with une of
* e ) . R

T ety Llu Gt i ante, rated jroduction tcheme

- ceonate ut e a0t Gl e L ine or hotr of the
Plesested el comy ey o0 L e hedjtul or osuch a study althouyn

e £ T ¥ U R tre i Cormerce and Incustry to

R il lhe € UL eB,

PTA AT tues OF W] te tue nu .er of hous.rg umits of differert

Wyoen w1 e oo ag orpang . aton ~.gLt be al.e to produce. 4
Fbum, e erom o v tinge level treav-ever ,o1nt ) could, of course,
Pe cetermi o ; But womore e, or g futs ton 1p tiue amount of financing

Yhet wiilote ava..uc.e tor, Lot s 64y, low and riudle 1ncome housing.

+ it lemonsirahle that ar orgarization capable of producing 500
SYals 0t acceptal ¢ LOuRiTc At relativel  low pricee could expi.nd to
e L0INT where  t osmavid tapr cege A 1te ey 5,000 urat , by

*x;ardun, 1t facilities,

bL«perte ir the Yinistr,; of Housing estimute that the least eXpensive
¢! the timber housing now under consideration could be built in large

numbers for atout £300 per wunit. This would be & 2-room house on a

i concrele base comprising 32! sq. ft, with in. ide toilet and shower bdath.
% ‘ Since there 18 no financing available for housing costing less than £1,200,

excepiing Government financing through NHC, it ajpeurs that direct

allocations of a portion of tl.e Government's appropriations would have

- s———

to be made for such conetriction from year to year., At the same time,

consmderution would have to be given the quertion of acquiring additiomal

|
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financing from outside mources,
Action by the Governmer* mlong theve lines chould ne baged on the

overull feasibility study Susct sweested, Ineluding: etudies of the

individuc]l 1ndustrial jrojects prejoted an the integrated production

scheme with which the "isgion 1 concerrned, Some of these provects, and
p - L

others, rre described in the fol'owinr srction of +be report, entitled

"Building materiaia',
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IR AU .
Che sy ey s emi e, o e hggidang taterials and components
Loareone abtcoroe 20 statisr.oal data pe:rtaining to production, 1mport
Dotorgy o tuo 0 oot qresont chn ¢ an distributiorn channels for these
O T coby oocv U L diCust to et a clear picture of this sector.
IS S Coln g Cwar L tn the ncreating tuloding scLivaty

e L Leod Mo A3 00 e opacic that a full scale study of the bualding

T Wrs UL oterte mamet oo o be dene,  Farljer studies of
Yoooomoar o asate, rarday the United Nations Fission to Kenya
oOn T LT ool oL At ‘he etuay made by the University College of

Yalreor of the Veyan tuildirs andustry (2) have only lightiy touched
Lpon the bur it mLter e sector.  The ECA,’Eou-centr\m Vission to Kenya
1n e’ recumrer oony other flan, that a study of the building materials

ircastry wncild ve .ndertaxen.
Thiz mission Y s corlected some 1r.formation on the bu:lding materials
gectcr and Yos trioa 1~ adentify rroducts, which could be produced ir Kenya.

Proe-.rvestmerl si..c. on a fead €F thes nas been made,

Agtogtn, Come 00 ndgog

/sbe tos Comert products are firding an increas:ng use 1n Kenya,
< ecially 1rn *he fcrm of A/C sheeting for industrial bu:ldings and for
ofirg ir low cort housinz, A/C proc .cts in the form of pipes #re almo

portis ard ihe quantities are seer .n Table

TAPLE 29

Imports of Asbestos Cement Products, Tons

1907

¥
!
E

3

Crety ang tiles 59020 5,800
} Pires s_,gg“
| 25352 050
f : (1) United Nations Missmion to Kenya on llousing, prepared for the Govermment
} of Kenya by L.N. Bloomberg and Charles Abrams, United Nations, 1964,
* (2) Constraints & Costr 1n the Kenya Building Industry, by E.J. Vells,and
E.R. Rado, Institute for Develorment Studies, University College, Mairobi,
? 1968.
’ * of which 5,850 tons from Uganda

*# of which 3,950 tcns from Uganda




The total imjerte 11 1957 were €,050 %ors, and 1f corsumgtion
increases with the [r.ic: ‘e thaiting activily (ses Tatle |, rage
Kenya w1ll be using 1.,000 ¢ .ryg ty 1370e Tiit it the cutput from a
l-cylinder plant soTking Y oElafts and .n the f~.lowing the ecunomical

feasibiii 'y for insta.lir, auch o pian® 37 Kefgn wis: te studied,
J

Raw Yateriais

(a) Cement. Cemernt .. frotused v ta mement factories , cne in
Athy River, i£ mi..c joutheeust fror la.roti,ant the oi-er Jus
north of ¥ortasc., Fut. 19Gu ¢ .erent ir BUIPaus quantit.es,
The price 1n Noarcoy oo Lis. .1, %, an Atha River Shs. 244/t-n

and 1n Foru.sa She. 197 ¢, Puix io.:1verier arc Ste. £ ton .

Asbesto: . A.thoohyiiite 18 t ¢ or.y actestos mineral occurir, in
any quantity in Kerya. Mining har Yeen dorne for over 30 yeare bt
outrut has with ‘ew exce:*;ons beer cn.y 2 zouple ¢€ hundred tors
per year. The deposits, cc “ar ur .8 known, witn one exc: rtien,
are smali. In 147 producticn was oniy “J tons, However, there
ars indications that Kenya hac more ubestos-!-/, but evrloratiun
mus‘ be dore to find Hut the .ccation an? Tigntiude of tre dejyc. i'c,
The U.N. ¥ineral "egourcer Survey 1n 1ts last Forort has recor—er.eid

that exploration fcr asbentos t- carried out.

A deposit of anthepyllite 1n Fakimyamou, Taita Hills, Coast province,
has recently teen surveyed by ht M.nes & Geological lJepartment and the ore
reserves have been estimrtad at ' ~1il1on tons., Unfe tunately the ore 1s
heavily oontaminated with carbonates and the tensile strength of the fibre
is low, The Mission has had a samp.e Of thie and other ores tested -l'-/ with
& view of powsibly mixing in a smaller amount with imported asbestos. The
received statement says: "The asbestos ere from Fakimyambu eeems to he more
suitable than the Sigor or Wewey samples. It containe plenty of sand, which
can be taken off by milling and by careful ly rreparing ths asbeetos. There
are some fibree, cf eufficisnt etrsngth s~ we believe at least a limited
quantity of 10 to 15 per cent of these fibree oould de used, if they can
be dslivered in clean quantities”.

-l'/ Until recently a very good asbestos has been aciivered trom Kitale to
6 Nairodvi rirm, but production has ceased because of 1llnees.

v
-—/ Cedbr. Yehrnann, Dolmenhorst, Uermany
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Otviousiy the juantity of the onty known larye deposit in Xenya 3s
foor, and rc production ¢f &’C proaucts can be zaped on that deposit,
Hewever, 1t 18 not neces.arv ‘o bare a 'ocal A/7 rrcduction on local
estestos. Unily very few coun'ries o : o de *Mat. "he cverwhelming majority
1arort tre artestes ard .- Yenya car ~et a very goot jcrg-~titre astestos
frem avot!~r Africnn eountry, nate'y Swacilard, the economicnl teasibiiity
ol rreructicn of A/u preducts «.') be made, oared on such imiort.

LAt

The eatimate wi.l tv tased cn the ‘<licwing rrices rer short ton f,o0.b,
Lourerco Yarques:
Quality HVI. < R2C2Q.00
HT 4. Ri£0.50
EVIY: R123.,060

Both sheets and prezsure ripe productiour will be foreseer. The

folloning mistures wil, te Lused:

Sheets: 1% 7 FVL 3 & She. 2,70 « Shs. 330
25 % HVL 4 @ Shs. 1,750 « Shs. 440
A0 % H'1 £ ¢ Ghe. 1, .  She, B16

Shs.1,586

Freight to Yomba:a 50

Rail to Athi River 100
Shs.1,734£/ton

i:Tes: 29 D HUL 5 @ Sus. 2,200 = She, 550

.
35% HVL 4 ® She. 1,7¢0 = Shs. 616
0

40 % EVL 5 G Shs. 1,360 = Sha. 944
She.1,710

Freight to Mombasa 50

Rail to Athi River 100
8hs.1,860/ton

Three possible sites for the plant can be chosen between namely

Koumbaga, Athi River and Nairoti. The lowest cost of production would
be achieved in Fombass and the highest cost in Nairobi. Transport cost




to the larpgeu: conuumi* g rrrtre weL o 1o et fros Yome.o

and likewire brearn,e, Troved A S AT 7S I T 1 FD W Sy P

culation, fthy Piver nas rteer o . oen 4 Lite ¢ o e tient.e If

the plant can v sivtuated et +o el Lt Le ot rart vrent
. ? 1]

can be t-.nojorted crew iticasly ot ). 4T betntoard G0 sa e g1lo

wWiil be necersaiy T corent Lte e, . COTIRSEORT LULE CaAVLreT.

When  plannir = ¢re c4rt of ke 1,..t “ar the -:roduct. r of rives
cne can chore _etweer a frafer tressure e racc e or o Fapgnan, - e
plant, wnich Y¢ rver can SRLN s Tac ure Jow-freriure Tipes., AKhile
the latter :lart - consinerably (P8t cxt o reive on. ‘ve former cap
produce hi; h—rres:ure AUl 1N L P oant o trov Soaee ULy o Aautomatic

Freesure ripe mac::ne a3 bteen closer,

As the consur:tion of A/C sroducts in Kenva wi.. nct be so great
as to allow bo'r the vv;e mochir and tre gheet =a pne to run 3 b fts
the year round, 1% wil. Le aseurod sdat the oneet rackhirne rung 2C. days
per year and the 7ire mi:rine 10 nays jer vear with for exa~rie 2 weers
sheet production, . week ;ije precaction, etr, . wh.le the game labeour
force 18 Leing used. As sgheet :..-t and a . ver: .re Five pl.ant work
approximately accoriire <0 the sare system, the same rreparation !.ne
consisting of desintegration, bainnces, urbopulper nd rabbling va:
can be used as well as other anditional cquirment guch as settling
tanks, vacuum instasiat.on, 8 ravwaler rumps, tacxwater :umps, ctc.

In the followirg the irvmcemin® rogt an:i cor* o +r i.otior for such

a plant are estimated.

Table 11
PIRANCIAL FSTDV) 7T
For a combined Viw..t for marufacturing Asbestos-cemen: pressure
Pipes and flat and corrugated sleets.
Type: Wehrhahn l-cylinder sheet machine + ) fully automatic
pressure pipe muchine.
Capacity: 10,000 tons/year per machine

Working Hours: - irs/day
Working Days: 300 days/year
Proposed Location: Athi River
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.80 v

t

Pactory hurdines, 100

e AT ST
trargforrer, eto,
Vortars ey and egoirmers:

Material preva: tion
Preceure pi.e preducticon
b, Crnaishings

So et faniovang

Addit Ll erulirent
atorator, equiprment
Crare rarss

Mcndrels, ~ipe vroducticn

Yandreis, «..xe* ;rocdurtion

Sheet preoiuccicn

Templates + 1r‘ermeciate Tlates

Add:itional equirront

Working and spare parts

Tunsyort + insurance and
tronoport to si1te

Tnutallatic

preliraniry expenses and administration during
“uilding rericd, ublicaty

Workir £ capital,

3 mo production and sales cost, excl.
dapreciation and contingencies

fing srte, 9 acres & Sha. L ,0 N0

20,000
364,000

150,00

280,000
1,170,000
300,000
236,00C
515,000
150,000
155,000
184,000
46,000
360,000
124,000
15,000
44,000
3,601.000

180,000
225,000

4,006,000

—h Q0,000

Total invertment cos? Shs.4,650,000

1,500,000

Total capital re uirements g.w Sh



B ANNUAL SC.7 vt v

TaYln )1 (cent,

3.

Raw rate: .,

Sheet productinn, " da. s

Cemert, 5,04 teng ¢ & 8 . |

Asberton, HC ) sno ~ apg
Water, 3,0 ° - ) & osre e
Fipe jrouuceaer, o LA, E

Cement, 2,57 tars 2 gta
Asbestes, &' w6 5 & gre oo

Water, 1,500 v'5 oan 00

Labour:

Ist shift, . ing.veer & 2000 sha mo
1 foremar & 509 "
3 mecharnics @ 60.

&¢ Labour € 3,0 *

and and
Ird shift 2 x | farenar. @ A20 sts mo
2 x ) rcchanies ¢ FUL prs mo

2 xi2 labour & 360

Qt;;xtxon

Electricity, 200 days x 70 xw x 24 F
@ O.,l¢ shs
100 days x 300 kw x 24 h
@ 0.12 shs

Sieves

Pelte, 25 pieces

Ludbricants,

Kaintenance

rs.

( \) Present price .s shs. 244/ton. For delievery 1n bulk and to

C4 400

9t 00
21,600
92,40

1(),2\}{1
43,200

100,800

40,30G

86,400
36,000
150,000

20,000

yr

8 large customer, 10 per cent discount has becr allowed.

g,

332,
40 J0C
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D(\proc sation:

Build:ir,, 20 yrs 29,500
. nirery, 10 yrs 400,000 424,500

Pttt
Jiterege,

A .
¢ % on total investrment acct 570,000

Ldvycagtration:
Lo LAY JAons

.4 L ruperintondert 16,000
4 wntant 12,700
‘tary 5,00
s 12,000 66,000
et Cer s
sl O N0

La:es manager, salesrer, comuissicns,

advertining anc rublicity, service,

telephone, mail, o%c. 12 % on sales. 925,000

Centingcerncies: 42,790
Total costs 6,450,00C Shs.

C.  TRCFIT PCTENTIAL
Sales: 6,066 tcns cf sneets @ 770 shs/ten (! )

« 5,130,000
less 70 7 cales diccount, 1,026,000 4,104,000
treskage, et:,
(o34 NG L PIPrS ¢ 1,20
sks (L) 4,000,000
c.e 10 7 diecount 400,000 3,600,000
74,704,000
lecr cort of preduction 62430.000
Cross Profit shs 1,254,000

= 27 % on total investment cost.

( 1) Thie corresponds with present selling price in Nairodbi, including
a recently introduced 15 % discount.

(\, ) Present selling price in Nairobi for imported 8 in.pipe, class B
18 1640 she/ton and for the same Pipe, class D, 2200 she/ton.
A 4 in, drain pipe costs 1035 shs/ton.




Cypeum

Gypoum occure at seyve . d ‘te Norti~btastern
province in the ...t roL o, i . the ¥a) . ado irea in
the iift Val.e,. Ir t»: ;attec greq “rare are tw' rroducers, one
of whor 18 sroviding one f v o cere, vt unte Lr Ke a with 1ts
#ntire SUPF., Of gy BuM ARG ‘re Lt Wit rare ef :%s roeds, Tre
other [roducer caicire, . SV BAm Ard r o uces ULy piapter

though on a TEeLALL LY EBG.i aCaie,

The firat geiauit Lr Baid to be L. m, ey long ant 1 mile wide
but ro real esti~ate of the ‘onna.e Y. bee: ~ade, FHowever out;ut
has been steaa:ly lncreas.rg and an July th:e :ear re rroduction
figure for 1968 had .l:eady beer dout eu. “—he sroond deporit, wiich
is 10 miies ajar® fror. the first one, hLas tven esti~mated tc contuain
8 million tors. Doth enter rises are irterestec 11 (irding rew use
for gyrsum and the Yission has prcpcsed the manufacture of Eypsam
slabs, fibrou: ylaster, ;laste: toard, cei.ing pancls an. or acoustic

tiles.

Flaster ¢f ' r.s can be mide 21ther i1 a rotary kiln, on a trave ling

grate deld or xnfsicxnxng ketties. Cenuine hard riusters however must

be produced in aut~rlgves, For - relatively .ow production, tre calcining
kettle i. ideal. The procedure corsists of milling trhe rock 1n a hammer-
mill and then passing 1t through a deeintegrator to produce a fine

powder. The powder is then calc.ned in the kettle, which 18 ocil-heated
and equipped wit) a stirring device., The operation is a Latch process,
The calcined powder 15 *hen FLt through an stomiser taking th. jowder

down to about 300 mesh., By varying the srain sise, the temperature

and the time in the kettle, the setting time of the rlaster can be

varied sccording to what is requested and the use to which it will be ;ut.

Qypeum slabs, for partition walls, poured from a plaster mix with or
without azgregate car be made in a fairly simrle, water-cooled machine,
(| ) which produces 12 to 24 slabs 50 x 66 om, 6, 8 or 10 cm thick per
working cycle of 10 ninutes. The slabs can be sade with tongue and groove.

(\') Por examile the Izakta by Wehinger, Austria.
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These slats weigh -5, 15 and 9 kgs/m resrectively. Their cost
depende of course mainly or the ;rice of the pilaster, which 1s the

MAIN ruw materia , can be turchraser or iroduced at. The rachine
~
N (S

sreduces atout S0 Y rer £ L or e eh:ft orerated by two men, 1t needs
> . L}

O kw or elestr ¢, tv suryiy and also ‘rocersn and cooling water,
The machire co-* SLETT L Tillget cout tc !ombasa es.imated
at b 450, As partitic: waila are fasily and riickly crected with

“hess 8. Ly and vo water 1t introduced in the buiiding, they may find
a geod ~rket 1in Fenya, . vovided they can te rroauced at a competitive

Price,

Fibro:. oiorter is o thain shee: or glat of jpiaster, reinforced

with o fibre, us.ally sina’ *ibre., T maxer the slab so strong that
1t can te :reduce: in loge sheetc, weuzlly storey high and 4 to 6 't

wide but even larger sheetr Up to 24 ft » 9 ft are -roduced.

The production 1s usuai.iv carried cut on a half ind.strial half
artisan scale wherc the only machinery needed 15 a mixer and some
transport facilities. The ;'asier mix 18 poured cn large concrete
tablec, which mey have a flat steel surface or the concrete itself ray
be trowelled to a nigh gloss., Pla.tic surfuces are alco used. The
table is greaced before tre mix 18 roured, Cteel bars, 1/16 in. thinner
than the sheet thickness required are laid at the edges of the tadbls
to retain the rlaster while 1t s settiry. Retarders are used to modi-
fy the setting time, When the tlauter las been poured, cut and fNuffed
up teased cisal fibre is epread evenly over the surface - about 11 ounces
per sq. yd. -~ and then forced into the plaster with a roller, whereaftsr
the surface 1s smoothed. While the plaster 1s setting on one tabls the
crew casts another sheet on a second table. IMen the shests havs sst

they are lifted into a vertical position and carried to ths drying racks.

The fibrous plaster is used in countries as far apart as Spain and
Australia (! ). The main use 1s as an intermal lining for walls and as
ceiling panels and as it is fire-proof, strong and easily fixed it
could well find a markst in Ksnya where both raw materials exist. Its

(V) In Australia further information may be had from:
The Associated Fibrous Plaster Funufac turers of Australia, 24 Bond
Street, Sydney N.S.W.
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price will mainly depend upon the price of the plaster, Today
building plaster costs b 30/ton 1r Nairocbi, which 18 very high
but with larger or adaiticnal production 1t will probatly decrease.

The investment for mach.nery and additional ev.1;ment for a small
plsnt with 6 tables producing 2,000 sq.ft. fitrous plaster per shaft
with a crew of ¢ men, wii. cost iess than b Ty X Cunsumption of raw
materials will be 500 tons of plaster and 20 tons of sisal per year

for the production f 600,000 sq.ft.

Flaster bcard refer: tc :aneis made of piaster, the surface and
longitudinal edges being shecathsd in a closely adhcring special card-
board, which has the double function of exterior reinforcing and surfacs
finishing. It has the same use as the fitrous plaster. It 1s pro-
duoed in large, ful.y automatic industrial plants where the plaster
mix {s discharged continously between a lower and upper endless carddoard
wab, which passes at preduction sreed over a forming tabls, through a com-
bined convsntion-radiation drier followed by a coolsr and cutting and
trimming station,

The capacities of plaster board plants are generally 1000 or 2000 u.?
per hour, ths smaliest having an output of 250 .2 per hour producing 1.5
million Iz or 15 mill.sq.ft. per yesr, working ! shifts. Even this quanti-
Ay i large for the Kenyan market where the output from one shift would suffic

A market study must be macc to determins whethsr the output from a l-
shift operation i.s. 500,000 mz/yr can be sold in Ksnya or East Africa.
This Nission has not been able to maks such a study but as it is necessary
16 know at what price plaster trard can be manufactured s cost calculatior
has been carried out for a 3-ehift operstion and the break-even point has
been decided to see if a l-gshift operation is possible.
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Inble 32

COST ESTIMATE

. 2
fur a 2SO0 m° per nour Planter

vard rclant

Plant cust

Machinery and equipmcnt, :ncluding silos,

mixer, forming stat.on, cunmvevers, drier,

take~of f' unit, etc.
Transfo, ~er 400 +w, rabled eto,
Erecticn and commissioning

Freignt to Mombasa

Land, 15,000 m2. and factory bullding,
100 x 24 x 5/12 m

Workshop, laboratiry, adrin, builcdine,
roads, forklifi trucks e.o. equipmant
Hot-o0il unit w. pipes and compressor
5,000 1/min, € atm

3,150,000 #
290,000
240,000

40,000

4,220,000 »e

1,600,000 s

850,000 v

330,000 #

———

Yotal in.estment cost 7,000,000 ge
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Tabla 3° "ot
Raw moterial (ot Ao L i150 e

kafr” /m°
Gypsum 6.2 u.63
Wood pulp 0.1 0.19
F oam 0.C»
Adhesive 0.7 0.03
Starch 0.0 G, 10
Accslerator 0.1 0.10
Retaru.r 0. 0.5
Cardhoary 0.7/ 1.20
Glassf:bre 0.20
Water 6.0 0.05
Heat tra--fer o1l 9.0 0.2%
Electricity 0.3 kwh 0.04

Total ma*eriul coust: 2.%6 W/"sz
Production cost (3 sreifes orergeion! ¥ par su,r . board
Capital cost ( ) 0.3
Material coat 2.86
Labour, 45 men, 3 shifts (V) 0.16
Administration, 10 persons, 1 shift (;i 0.0
General cverteads and repairs 0.34
Total production & st 2.7 m/m2

at 8% per annum and an amortization of 10 years average capital coet.
with 9 operetors and 1 foreran per shift; 4 mechanics, 2 electricians,

4 arivers and 8 packers per 2 shifts.
with 1 technicel and 1 commercial merager, S clerks.
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I N R S TN IS Sty s saL ot Trace o rer,or g to
tre olel T e Tut L has o oeen e, hare S e 83.0%. Af B
SoeroYr Ay, oL, L the Corec et poatt Cron s At A per cent of
Caecaty. Ty s I o VR S e vl oniy wai,
A A A T . . e v e rocent
PACIN I G L R T VN o0 M rer cent of carac:ty,
Voo TOAnS T e G s nat » yossible althoush
it ' .

h "1 : ' : e Lo orret oty AL D nave to ve
rate o' ce L O R Tt A ar dfacture of rlavter
Yonrd i Ve oo, R Lo orn gt guch a
Fean i v RS e ¢ I

feourt.c Y108 iB 3 TOCuT »nict A eusilv be [roecuced in Kenya
ATC UPEG InTteLt ol LWTOrt L g e, Vartoue Cuiec can o ~arufactured,
bat a7 ore wontee te Tutt e for grteum, they choo:d De mage from

Daartes of rtar o oans v oxe s for o ev.mpld mltl ver: L.o1tle, Damice or sawdust
art’or Jhorifilire agbestsr f thot g av.i.ablc £t .. reascnable price.
Oversear thys tyne ¢ ~2de witn t'1neral w3, but as tsat 18 not avellatle

1 Keny. one coudd toneilly wue waste Trom testile miLg.,

The rartfe e oy X il Ui, ¢, Baw..a: Lo L. .seC for the
pProcuction 0 Jitrous LA e, U opmmber of © 0 dAp 1 Spame tthe sige
of tne tile to be rroducre, for exa-,.e 12"11(" are put cr a table with a
emcots curface, the mix if ocured st the moulds {which have no bottom),
ant the uppcr s.rface 1r .eveii®d with a wooden ru.er. Tris should be done
with n few qu:cr stroree =o t.at A relstively -ough surface 1s ~. tained,
The surface sicu.d Dt oce sroctd, Beciurc tue roush surfacc givea the tile
sound avsort . cuulity. Lhen the ®iie har set, 1t 1s taken cut of the
frume and mtacked vertic. ..y arnc ~llswed to dry. O he sound atsorbing
{uality car be increased 1f tre tile 1€ provided with a series of small
holes, 1.¢. 1t 18 rerfor. "ed. 7This can be dcne with a die, fuli of

Spikes, but murt be dort at just the right moment cf sett:ng for the rlaster,

The Missior believes accustic tiles can advantugeously be produced

in Xenya, and nas recommendcd the gypswm producers to consider such
menficture.
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1.5 million nzjyvmr Plaster hoara plant

Break-ever point

8.10 mill ws

S.66 mill

Anvual cost of sales et

Capiteal coat 1
Rawmaterials

Leabour

Administretion
Utilities
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1968
6.7

1969/70
7415

197 /71

4.46

Source: Development Plan

1971/72
10.€3

1972/13
12.@%

1974/15
13.68
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have reactru > cor oW
ain U972, Aw s e e
te start tre iarro, oLiow,

be made,

tiane ‘n'ﬁ
il locats:
opinter, thu,
are foury ang worot
corsump ticr .o,
Areas while n wWeOIwO( . frmert

Kairoby.

It am rot the rtenc ool L L T e Comeroy
mill, but to tr o exr! €Lt N AT T e LTiAKe A sec)
suitable rswmate. 1.0 v L. e L T AR T A W o TV

and probabiy mare a Coah Tty te 7o e ant feastt.e.

In the manafasture of wat le .-
then processcc v:1%h ¢ emm 10 aLte . ive:
pressure cf 30 re1 for . durat.cn of S tours.
drawn off ard tre :cer?t, chiinten an: coekeq
the manufacture of n.rdbce.:* ru te te. hcs
mission ( | ) ehow that ... “x ¢y en’ o.r
part of the rrocesuing nas airesdy Yeer Car-ier ot L must obvicarl
oheaper to use this rawm. terial trar any ther, 1t 1. true, that the
spent bark must be repiaced by -the; fuel, but s viiue as tuel 1s miner.
e spent park, whem pFut inte ‘me Mirracc of the tciler, naF o mointure
oontent of 70 per cent. Thus 700 kgs of water rust te evaroraitad, whic!
takes 100 kgs of dry ovark, wit: the recult that 1 tor of spent darr can
be replaced by 200 kgs of wood.

( \) By the Swedish Forest lroducts Laboratory.
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from tne rocer L SR R R SR ite; ;o0 trops Fourd
who ale. wioltiiar o 0 w1 e de at i M eff Lents mav e

fiachar,
fror the fac. %ot ~.2irel 1omr oo

asd river,

In the foli0ming € vt eotimate
previousr conditiing wiis be aete, The

for a predicticn of 27 e per o,

cheaper to run a 60UC “on piant a't tui

Jacyt ., reoarve e

at 67 ter cen:

ML a0t ate] myy be judged

pr st ter Laprly rom the

Yor oa forveborry my.. under the

initial cup Lty wiil be laid out

o, €00 tone jer year, It g
capacity than . 10,000 tons - lant

ryocost o1 the ,arger plant, 1n

( \ ) It wouisd 2e ‘re;ecrrea if gpent birk cculd te uped tne year round as
there otherwise wiil be z viignt difterence in colour and rurlity,
The: bark is also cheajer thun the wocd, This 18 something thet has
to be studied.
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sachinery Criyy 18 ) fer cent R P N L Y SV for

the ;lant u:ouid of course te moue for 4o re exparoicn. 4

thorougt. marxet PAVEs1sat10n of Kerga'n ryt;e ieed., of *h.

Common Fa-ket's develoiment and poss:t.. Craentio o Gther reigrbout ng
countries, a study whi~: tr.g Yirs.on Las not lat the time or

opportur.ty to rake , mugt WUtimate.y do-,in tra 817¢ Of *n¢ piant.

The Cost £« 114 LV < s B S T N

(a) the mill wi. ! r. .0, IvS L sgent g Lo g Say o Ot WO,

(b) tre val.e ¢ tho tpeet Lww ds eg iy we e e reLla ~ert by
wood-t Lel tre -5 o *OLT,r s gme, e St S/t Gt
boflers., v s ;. | ¢ SRETT DA e g s 0f Ur, wLle e
ton woco @ Sry, s, St L0/ .

Je 4

(C) NO vl .8 "as O st gteg ¢ S S A N TE R LIS S T L B4
or what quet:t. T e aval sle; Uere v . WUl te for woroder
will be usec, ALLr L3 Ly Touwian s,
mills is burnt ar gyyen 2way .

3 A5 ANSTEe 1% mIDse

Tabln ./
CO8T EBTvA™E

For a €,200 turs per year Fitroicarg ML

Plent Cost

(s) Generel costs for plent site, road worvs, wood
yard, water anc sewaje, power cannecticn, erc, Shs . 20C, 000

(b) Suilding cost 1,300,000

(e) Production ®quipment, including log chipper, chip
screen, defibrat.ng recnine capscity 25 tuns/24 nrs,,
reffineting machire witn Jecker Cf screw typa,
oepacity 40 tons oer 2¢ hrs., sizing department, ,
Fowrdrinier machine “or -5 tons/rour plannen t5 no
®xpended to 50 tons/nour. 1 2000 tons press witn 1C
openings, heat treat~ent ang conditioning equicmaent,
steam plent, water pump station and water treatment
plant, impregnating department, pruduction contr.l
t, repair shap aQuipment , cunsulting cost and
projecting fee including supervision of building warx ()
and erection. 5,600,000

(d) Freignt end trensport cost for 250 tons of mechinery 90,000

A —————

(1) IP the mill should be designed far spent bark only, this price can be
&8 it includes log chipper and both defibrating and raffinating
sschines. However, it might be wise to have the possibility of using




T e e
{e) Cu.toms et en, et
(f) Erectior tuwt 10 00
o
Total (oot f tee B She . LAY SG0
Estimated st 0 Pr o 0o Par tom Fitre a1

A. Raw mater:als ard otrer operccion oot
(1) Bar-, 1t 4 27 tuns e 20 toos o)
@ Sre. UL . el e, u

+ wooid, 180 1iye x s
@ Shs, (4 = St Tl DX

Sris 17 1,487, 9
(2) Fuel €z: ~team, .7 1o asor *001 ()
@ Shs. 5 1e
(3) Electric rouwer, 300 kwn @ She .12 a8
!
(4) water, 0~ A 5ns. 0.15 5
(5) Wires and trot oneets, stai-.t:ss creets, sizing b
ails, renair oosts 12
(6) wages for wrrkers, 1 mar —day 15

8. Administration Cos's:

Manager Shs., 30,000
Engineer 24,000
Accountant 12,000
Secretaries 12,000
Foreman, repair shop 10,000
3 shift foreren 30, w0
Clerk, paymaster 8,000
Cost of mill aoministration: 126,000 21

( ‘ ) A conventional 10,000 ton plant costs $2 - 24 million, {.e. ~ore trarn
twice this figure.

() Ouring the time of the year when the “ot, spent bark is texer a3irsc*
from the extracting plant, less steem ana electricity will actuslly Ce
used.
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avalla™le figure war 1o, . Tt un. e et omalfl QTA
Nairobi 18 Zre. 4 raron o T o dus ont Ll Taantitae© Jor an
3' x A' L umotardlLoard, st ee FEOEES BT IR Foioe oy t .

The m1s8- . op 1~ yomor 3ot Lo wasceet o 0 L tegrate a
fitredoard mii, il the re e’ wal'le eciratticor 1.0t AN EARTIL.
be followed .p and tha® more de's .td £ ul.ee Le - ale, Tre Swerirl
Porest ' roduc s alorcory 'og .utertaken to rarr Lut Cratle oon tre

raw mate iale during 1 1eriod of [ omirtrs “or g fee Jf Lhe, 13,000

for whi I they need 5 kg.. »¢ dry, ste * wati.e tork. The biEesion
has passed this irf~ -ation or to the crrrany c-roerned, whe have
8190 receilved a sarple cf tre »rdtour v red fr e "elr stent

wattle dark.

!ood--wol Coment W0u.d aE  telier tyie of bui.ding toard which the

@ission beireves could sdvanta--ynly e troxiuced .r Kenyis. It 1v now
fmported in signiticant quarn-.ties and is used as eiling panels and for
partition walis, C(ther .set aye for rocf.ny arnd also as fi.l-1n
material in wooden frame houses. In many countries 1t 1s used for
low-gost housing projects. The 'arge gane.s, which are strong and

light, are quickly erected. "“e raw materia.s used are wcod~-wool or

wood chips mixed with cement, both of which are availadle in Kenya.

Nachinery and equipment for a plant producing 1.7 million e8q.ft. rer
yoar of 2 in, doard, 1.e. 10,000 cu.yard rer year, will cost approxinantel;
b 60,000 evected in Kenya. Cost of production would rrobably dbe under
1 she per oq.ft.

As an a'ternative to cement as binder, magnesia cement can be
used. Recently a different type of & glue-like binder has come 1o use,
which is said te produce a surerior board, altrough it may be somevhat

o Ll
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Sary ot e . ey e e weor an tre sed together
UnOoroneat gl ettt e et fenture oo Llhe strow,
TR S Ly tene , ChLr e e acodeano L cement
to o, e e atoe t vere e ae vateriad, Me dttaa,
Ot T OO S T “e ot ., 2ter. S hen harvewtl.ng,
VETTRTC A AP U S VU Y Lo fU .o DL rrern Joroon ition Lave e
Lo aeTo Tt LT e L thuotur oose Lot ec’ e .

Mo e ierert FOr 4t ant ire wCdne ooroiaion 8Qufte e year
PUUTE B AR A - A T oty ed e Kenyi, o w0 Uopraoe would probaciy
beoay oy ot a0 s Pootett. e Ll te w. Ki-mCOl zement Loatd,
cne twn e ocf e L sy L tanee be ~atstitule for eant, other,

Zef s . L oer ttLe ot oLCLrTio o SGrniLeTen 10T Tanutture s Kenya,
11 oae amnortart to Sapd b whether Lo~lawg ond seration: pernat
toeir woo - tre waoro.r foree conteriaated 4 tat the acreptarce
of peverrmerta. an cal cuthovTlien 1u o LeCured,

ChivYourd 17 beirss protuced L “panda and arother roant o as Under
CORSt: +C510n . .ansohiooart o w byetrer wil., Le abic *o mo:e tran
crover the wo0Le nast ffrooun marsetl,  There L0 Liwever Onu possidrl ity
t-at could rare 1% feasit © 10 a0 €TECt a4 j.tnt i Ferya, namely 1f
the ex*rugion ;roceso war o~ inyed wh, t. CAn W e valueie t sawduc: and
conver® 1% irto iarge sized rane.s of tubu.ar board up to 5 11, thick
which can be uced direci.y F .ozdtearin, exlericer wil., e.oments.

If such & pian? 1s directiy combined wiln an assembly-!1ne product.on
of standardized jrefatric tod houres 1t may not only be feamible tu:r
also prciitatle and tre:<ty contritute Lo solving the rousing problem

in Kenya. The Misgicn v -rnards that - comy:e%e cost estimate of the

manvfacture cf ex‘ruded tut.lar beasd s made.
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Lymerton: dove o ¢ 0 R e At L a0 L i S T S o
done 11 two oo im0 S SR S oottt -
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Nairoti, .min- ar . -t I . o - Ve,
using coral, v v o o»om : vt ’ RARLS o8 -
lim: fontains * v - o S L I L B RS R . N ¢
tho marble o P a0 vy . S S o R
magn 1A,

Peagides hapr t ar 0 L Tar o ot pere L0 TN Ce e o
for a-ricaltarss ¢ v e Mpge fire oA e T r 0 o rrae v
and marble sand. "miy the LB S8 2 SNSRI IUEIRET TR Te WU S (RERY o LA B
production of al ‘=~¢ Time oepedirts fror the vy farma p et L0 0 ten

[Lime 12 imrorted fro~ “mnza .n nd se i - 2t conmidera ) ches mpooe thoar

the local!” sroducd 11~

't is the "i1ar ons orie on, tha* or ome o 00d te e omd oe Ly
used if 1t was mor roady o, ava.iccley om0 v b seens g ne, .
presert contractors hesltats to o aulnvelimael Y s om0 0 e 4, g

if the slakine t{8 rot done rro- =iy, rad res, ts are ianyove 4. Dt ooa
recommended that 1 rroves.tion Cich the irai0 har cade o on: minins
oompany to ~at up limsesnupr r,s bt n SR tie roard arrmer . Tromoa e re
limestone denonit A1) > hno ' ow Aigeoverad, mks g be ol loiea v, and

that hydrated li-e¢ he:ld ¢ v n.lat.r 4, " s y-rortent, bt o e
designed hirdrator be weed eo th ¢ Ry =h guai v T ime 2o proe od. The
Hission also hones that notiatine wich ar ~oin~ a0 ) put *he omma gy
lime burner back into opsration, shall aiccead. calpmers fap th: apod ation

of hydrated lime does axis: there,

Mtructural clav product-~

The pre-raquisiten for production of clay bricxs and othrr cla- products
do not seem to be at hand 1n Xenva. The raw material *h~ ~lay, vhich so fer
has been uscd, is not of the proper malily for prodrction of coramic

products, and that may be the reason ‘hy the hrickvorks 1n Yornva ro dankr'ot.

In liombasa there are tio bric« 1orks, one of thich went .ankrupt five
Years ago and was then bought up by the craditn~:, They have a very di”™" ~}
clay, vhich vhen drying giv~s & very hizh rate of breakagc and on top of this
{t must e bumt at n very hirh tempercture (110(‘0('2\ to reach the i1—rev-rsidble




point, and trat tor 09 N < i ret paLy tCorun

the works o ¢ 1oall

Ir the Na:@rcbi area v Wt araind o : Ve tw LI..M wGI=S,
which gui 17y the oy T : Do sarger ne
whichk bae o iy o i : : - : o
gafinitely ¢
beca.ce Ly ar
clay, w~hicr
in cplre f cricoing oo e o T ! Laluty
could nUt Le mace.,  tUauer LT o ettt St otreating tre clay
iMoC pre=frecaratic s t, v toa il Lot omamat Ly tet 00, wniTh
L. remea, tre tanlt , out e present ow or T oes o t oer.re thls u worth
while try1rg, ecfeciall, as the market is o wrtain. Tre smal.er o1k
wark, wnich 15 s:tuwated rext to tre larger oo, [roduces sire urick from

time to time, wren thera .5 cemerc for them,

11 the Higrlanas ir laces i1ke tloorvt and Ritale clay tricks are
precouced ir a less sconictizater aay,  When scmeone {nterds to Duild &
house or needs bricxs, ne sends his mer in the bush wnerts ey dig *re clay,
hand-mould bricks, puts them in a clamp, cuts woad=fuel and fire tre tricks,
The bricks dare rot anc car~ct t¢ of any outstard.ng Juality, but they build houses
with them and they stard uo. As Ceople seen to " more Irick minded 1n this

area it ig possible tmat Logestrinl Dricw manufa.lure trere -~ uld be feasible,

In the Nairobi areca, wrere the clay i1s unsuiteo le, it is unubtful

whether a new hrick works, «ri.- ic being cc temletod, can be cuccessful,

Although a clay nas heen disccuered, which srows the rigrt properties, the

deposit is ir Masai lane, where it 1s aitricult “C get & leaze, and the
treansport cost to Atni Ri.er, wrere tne plant would be lccated, will probebly
ba high. Even if a first class prcauct is produced, which 1% cupposedly
would be, tne market has, because of the earlier, limitec and off -ang-on
production of low Quality, ororably puIlt Up A certain resjatence tn hrirk
products. It is therefore ot vital importance, that a praper markst study
{s made befors any step is taken.




The large br.or warws v e T atiiirar L La.loy at . e L e,
closed dow., ras Loy edu.a B0 ., s KL e L e oo TR S S A
concrete and cONLretEe v Y s mE L gn g s g v e LA N O £ IR

axpanded Clay aaq €2 s, wri ', ator L80d a8 La, ,est L TeTtete, Orosuces

8 strong and 1igr ot ituls Lo L me rr F e ey e e e
steel,

The process, whic 19 <0 d a0 ime e 1, 1o cf cw 3 Se 3 n, ag3reat
is characterize: . -eary oo Sldy, VLot Tre@ T ETAL LTe UTAT LTerl a,
bound water cr ac s are oroyen G104t 4 sty wmen cva Ly is just so*t
and abo.ut to relt, arcmr oy o mtoarior Lrocsarn A Cta Susie eakes the

clay nodule exponC o~ LC.uma. imeadietl] . tmereafie v magules are ool e
off and thus s*ay £ rous, wit' s ¢ lrteriur sivilar 0 fumice Lol with ar

exterior hard sxir arcurd tne noaule

Some clays srow “h1a Bloat . et e, Strese nct and treref cre the
clay to be used must firit -e Lroperi, tested. 1f tre Cat-arain: slay shTe,
prove not usable, tre cther cla, 'ruw Karura rier proue s.oitebic, and
besides it s much more plastic. Ancther preperty ~f o iepcrtance 1s re li-g
contant, wnich shculd be icw, as otharwise the ~eltir; ruirt will te tco
high. If an otrerwiss easily .va:.aule ard s_itatie ciay SFOws a lcw
bloating effect, tnis can be rerecied uy m.xing if &m oorganic s.hstance,
which gives off gases at tho rigrt temgereture. Most., used is sora.-dried
sulphite liquor, which woulu t*vn have to te impurted. Trere are -owe.er

other substences, which can be imed, ong of thew being Cried sewage sludge.

Trere are, in principls, .rree ciffere~t types of kil-s wnich cen be
Used in the production of expandeu clay, namely the -~otary kiln (LECA), the
moving grete belt (LURGI) and the vertical xiln (DETOON). Only the rotery
kiln end the verticel xiln give spnerical nodules erd of them the .erticel
kiln is cheaper and has lower fuel consumption. The Mission will provide the
intarested party with cost informetion, which it nas not yet had time to d-,
end recommends, that s feesibility study for the production of sxparded cley
aggregates pe carried out.

{ )The city of Nairobi, oroduces such sludge et @ rate of 10 to-s/Jay with a
@aoisture content of 17%. They elso have surplus gas of 50.000 cu.ft.
per day, containing €0% metnen which could be used to dry the sludge.
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Other ouildin - matepinls ane comron: -.ts

Cement

Production of c-ment in Xenya by the two commt companien ~as 44,000 tons
in 1968, while consumption vas ('1,00C tons: the surrlus was exported. Vith
new cement piants soing up 1n Africa and the ‘raian Ocean area, it may become
harder to expor® and domest. ~ conc.mitior ~urht to be encoursred, hin can
be done in th: fcrm of produciion ¢. ~ore cement conruming products, such as
cellular li~ht ecight concre*«, ‘stest-s—cement rroducts and cement stabilized

earth blocke, and roads,

Readymixod ~oncrote

is not nroduced 1n ¥enya iut the }ission recommnenls that such production
is started in the largest consumption centrec. Such concrot~, made under
controlled factor: conditions 18 of hirh cuality and can be depended upor;

it saves cement, saves time for the coriractor and sp~eds up bduildiag.

Sand lime brick

is another tvpe of building material " hich ras been ured for mamy years

in other countries. It i3 nroduced by dry=nressing a mixture of graded

silica sand with 5 - 1C pcr cent of hydrated lire and th:n ateam=curing the
bricks in autoclaves at - atmosrheres pressurs, vherchy a strong dbond s
obtained. As clar bricks h,ve had n3 1r-a® cuccess in «enva, mainly deprnding
on un-suitable raw materialeg, cond-l'ime bricx ~ay be ths answer. The machinery
is not very complicated, 1t consists of mainly a mixer, a prers, a steam-plant
and autoclaves. The ricks produced have exa-t dimensions and arc strong. One
draw-back might be that they are only produced in one standard sizc, 9" x 4b»
x 3" and consequently it takes more bricks, more mortar end more time to duild
a wall with thess bricks than with largc sized concrete blocks for example, which
are so common in Kenya. Cellular concrete, vhich is also a sand=lime product,
may thereforc be prefered, if it can be produced at a competitiv~ price, mnd
as it is produced in large sized blocks and pmmcls.

Cellular lightveight concrete
is a modem, structural building material, with low weight and high
oompressive strength. It has good themal insulating properties, it can be

worked 1ike wood (can easily be sawn, cut and nailed) and is fire resistant.
It can be produced in blocks but clso as reinforced, storey high slabs for
partition walls and as load-carrying walls and roofing slabs.




The raw materials for ceilular oncr.te are a siiic-ous and a
oalcareous material, which are :und fincly tcerther, -ixed w1th water to
form a slurry to which a poros:ing arent is adc 4. “re alurrv 18 poared ip
a mould vhere it rises and after sertting ¢ 18 steam -ur-d ir autoclaves at
8 atmospheres steam prec-.re ard 1'1,)0’3. ™e s1iic0ur and ~alcareouc
ocomponents ther form atable ~n!~ium-hvdro-silica'~e, vhick constitute the
finished product.

The siliceous ra~ materinl gororall uged 1y m:lica sand, but
poasolanas can also b urced. In Kemya there ¢ good riversart and +the
rhyol tic lavas that occur in ueveral places have pe-zolanic prop riies,
some of a hish standard znd mav make a very pi0! rrodurt, “he calcarecoue
rew materials used are cement and or lime, uhi~h are :oih available in
Kenya. ™e porosing arent horever, a special a.uwrinium povdrer, has %o b
imported, but as the arocunt needed 18 about 1 1b per cu.vd., this 1s
insignificant.

The minimum econ-mical size of a oceiluiar lirht: »1#ht concrete plant
has an output of 250 cudi'. yards por 24 hours. Cost for mackin .ry and
eguipment is about 2' million dollars. ™o thiz must be added corts for 'ard
eand buildings, quarry ecuipmont and trucks, s'ca clart and water purification,
otc. plus 6 monthe working capital, as 1t concerms 1 e« rredict to be
intreduoed.

IS 18 very probable that a decent sized cellular lichtueight plant is
Just vhat the Nairobi area needs to fill its recuirements of structwursl
buildiag material, amnd the Xission rocommends that & complete study ae
oarried out to decide whether this 1+ feasible or not.

l1ren songery,

pipes, sanitary and electriocal fittings are mostly imported but nails,
sorews and sispler hinges are produced in Xenya. It seems that this ir a
secter vhore mere products could bde masufactured in Xenya.

Pitch fivre pies,

which are being used as drain pipee are imported to Kenya, in an
amount of clese t0 500 tons per year and Esst Africa takes over 1,000 tons
per year. The rew materials are coal-tar pitch and vaste paper with the
sddition of some asbestos. Lately work has beem done in the U.X. on using
o4l residues wvhich seems te have had success and in that case all the raw
ssterials weuld be found in Kenya. HRowever the sise of a plant is large and
& preduction capaocity ef 3,500,000 fA. calculated as 4 in. pip~ is aon:i lerri
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to Ly th: ain w2 oy~ 2""ic1ently. The cost of such a plent
would be in the resion of € 250,000, 1t is possible that the 'I. K. firm
who now exrorts tc “ast and ‘‘est Africa as well as to the "iddle Tast nirht
be interested in setting up a joint venture in Xenva and do the export

to other countries from hera., The Yission =u~eegts that this idea dbe followed

up.
Reeume:

vhile 1t may ve possible that cach on: of the different building
materials, vhich the "1ssion has reco-mended or further study, by itself,
may be a viabtle nronocition, 1t will certain’;’ not ve posrible to preoduce
all of them side by side in Xenya. This 1s why an ad hoc anproach is ret
feasible . Th~ vholc sector must be studicd and the costs and advantages
of the various tvpes of buildins materia be compared mnd avaluated against
each other. The main tvne of housing that is expected to be built during

the foresceable future must also bc taken intce consideration.

If the majority of houses should for exmmnle be 2 - or } -~ bedraom houses
]

of 400 to 500 sq.ft. and not oostineg more than a few hundred pounds, ( )

then it ecems that the way to build such houses may be the prefad oconcrete penel
houses of the type that the City Counoil of Nairobi are building er the

prefad wooden houscs of the type the Porest Industriesd Training Cemtre ir
Naluru are tuming out.

Por further expansion of the housebuilding activity the lission has
ocollaborated with the Hinistry of Housing to emcoursge the establishing of
8 prefab wooden house manufacturing plant, integrated vith preductien facilities
of various building materiale. Before such a scheme can be actively pre:-oted
the purchasing power of the market must be investicated in relatien to the
output and ocost of production. Net only must the feusidbility eof the preduction
of the individual buildirg materiale as such first be established, dut the
oost advamtage of prefad manufacture, distridution and erectiem clesrly de
arrived at befc-> any decision can be taken at its realisatiem, but the Kissiem
Teoompends that a complete study be oonsidered for this purpose.®)

() Aococording to the Development plan 56 per oemt of the demand for heusing omn
enly afford to pay less than £ 450.

®) Attentien is called to a reoently published report by a SIDA/PAD team in
which they express a doubt about a market for a prefad heusing plant. The
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is epraycd on 1t to :orm the ahel pf the hote | nmines for door and

windows as weli as ‘or a flamnes ar 1eft. he conerete surrace is smcothed

and after a day or two, vhon ‘% has ot “uffirient) - <0 carrv i1ts own weirht, b

balloon is de-flated and put up or anothor siab. The concreta can be made
with sixed-in purice ATgresate or s-oria te mav- it tetter heat inculating.
Another possibility 1o to sTray roliurottars foam on top of the concrete
followed by a coat of 1 titumino .~ smu s10n,  Partitior .alis and sari‘ary
equipment are then installcd in the hor

This type of house, tecause of 1ts hemi-zpherical construction, needs
very little gteel and the ghell can b thin and consequently little concrate
wil) be nceded. [ nouse vith a dianete~ of 2 ft, ror exarmpl 2 will have a fleoor
area of 4U0 sq. ft. and a wall-roof area of 330 20.ft. (4f it {s a complote
half-gphers). If the shell is made 3 in. thick 1t would use 207 cu.ft. of
ooncrete, which with the Nairobi uvrice of 6 ghs’cu.ft. then would cost £ 62.
To this has to bs added the cost of labour, the reinforcing, the partition
walls end samitary and electrical inetallation, etc. It doee appear that
the houee oould bs built at a low price in Kenya and the Mission recommends
that & ocomplete cost emtirate is made and that a pilot scheme be considared.

In seme ocountries people might object to }ive in a round house, but in
Kenya, wvhere the large part of the population already live in round houses,
this ought net cause any prodblem.
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AGRO-BASED I1NIALTLL .0

The 'ndustrial Survey Mission recommgnds consideration and action

on the following projects, as indicated .n each case:

Castor O11

Production of castor o1l seeds in Kerya, wl.ich is controiled by
the Maize and VPreduce Board, varies from 3,000 tons to 7,000 tcns per
year. Whatever crantity is produced 1s readily sold i1n the European

rarket.

In 1968, Kenya exjorted, mainly to the United Kingdom, 2,791 tone

of seed valued at £149,61€, Total exports from Emst Afriocan countries

amounted to 13,115 tons valued at £652,770.

Considering the value of this crop, i1t was proposed a number cf
years ago that the Covernment attempt 10 cultivate it on a lergs scale
and provide for ite processing within the country . The servicss of

an expert from UNIDO were obtained who made a fessibility study 1im 19¢8,

The report recommended construction of a new plant in Mombasa at &
coet of £125,000 capabls of proceseing 6,000 tons of seed in a forty
week period. At pricss prevailing at that time, the plant would have

paid a 20 per cent-25 per cent return on the investiment.

Implementation of the project was delayed for two main reasons:
uncertainty as to the annual supply of seed, snd indecieion as to the
location of the plant. It was first thought that the plant should be

located in Kibwesi whers a good deal of castor grows.

It is undsretood that location of the processing plant in Newbasa
is now acceptabls to the Oovernment; but the Maise and Produce Deard

is unable to give assurance as to the surply of seed.
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In the ciroumstances, it was proposed that an existing processor of
oi]l seeds bs asked to undertake the production of crude castor oil from
the available seed. An eetablished firm i1h Pombasa, expanding its
facilities, repponded favoursbly to this suggestion. The same equipment
used to extract oil from cotton eeed or other o1l seed can be used for
castor oil provided 1t 1s theroughly washed after procsssing the castor

seed.

The company 18 now i1nvesting £50,000 in new plant and equipment to
replace obeolste equipment and increase its capacity. It will uss one
of its new expellers to process about 25 tons of castor seed next

spring when it 1s expected to be in operation as a test.

The trial run will enadle the company to ascertain the amount and
quality of oil which can be sxtracted from the seeds provided, and the
charecter of the residual cake. All costs can be calculated under

epereting conditions.

There 18 a ready market for crude o1l as there is for the castor

oood. Oil whioh meets Quslity standards is being quoted at XL 108.50

per metric tom, c.i.f. tarseillesa. The ton value of sxported seed
bas varied frem £49 to £52. The price of seed varies wors than the

prioce of oil.

If the trial run of the Mombasa firm gives favouradle results, studies
will be imstituted to determine uses for crude and refimed ocastor oil
in Kenys. The oil can also be oomverted inte a dehydrogenated product
whioh oould be weed in substantial quantities in paint manufacture. The
sarheting of the oil cake must alsc be studied. Because it is toxic
1t comnet Do wsed in animal feed but it has value if it can be sold as
fertiliser.

Measwhile, it is expected that the Nimistry of Agriculture will




continue 1ts experiments with hybrid caator sced in order to find a
hardy variety less subject to paste whiclh can be cultivaved on a
plantation basis. The Indusirial Survey !'18sior recommencs that

efforts to implement tnis project be continuad.

Cassava

Althoush cassava has for ye:rs beer a staple in the diet of the
pcoples of Asia and Africa, !t has now become an 1mportant export crop.
Since 1962, Geirmany, Belgium and Holiand have beern 1mporting cassava,

mainly from Asia, using 1t as a fattening agent 1n compound animal feeds.

The prospects are thi.t the conaunpt:on of casscava will increass. In

1967, the three importin, countries used 800,000 tons. By 1970, this

amount 18 expected to rise to 1.1 million tons,

The annual :ncreases which are predicted in ‘he production of animal
feeds give a clue to the rate of inorease i1n the use of casaavu., In
Cermany, animal feed production will rise 13 per cent, in ielgium at the

rate of 7 per cent, and i1n the Netherlanda at 4 per cent,

However, the use of cassava depende to a large extent up to the price
of maize and barley which are alao used in corpound anima] feeds. As
their prices become more or less favourable in relation to the prica of

cassava, imports of cassava will fluctuate.

Tespite these circumstances, there is an unsatisfied demund for
ocassava today, acoording to Cerman importers, which is likely to persist
for at leaat two to three years for certain, and ruch longer in prospect.
This demand is estimated at 30,000 to 40,000 tons a yaar. In the studies
proposed below further analysis of future markets for cassava should have

first considerationi

Aware of this prosmect, tlie Ministry of Agriculture has decided to
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enter upon a campaign to develop casnave ag an exjort crop, particularly
in the Coast Irovince. Parms large and small wiil be encouraged to plant
a specis] variety of cascava whick has a relatively high yield, as high
as 15 tons per acrs. It will Le prouoted us a vaiuible cash crop in
connection with scttlenent schemes. A plan 1t row being developed to
have the Agricuitural »velopment Hank takc over a s:x thousand acre
*"mismanaged farm" just touth of Mombaua and operate 1t on a plantation

basis.

e Covernnment 1o jreparing %o assis’ the farmers by providing seed
stock and externsion servicec. .echanica. mctrods of planting and
harvesting casnsava are being studied in connection with plantation and

large farr operations,

A ton of cassava chips, at current prices, brings Ki 422.80 at
Hasburg. Assuming marketing oy the l'aize ard Produce Board, which
controls this crop, the following expenses would be incurred to move

the crop from ferms tn the Coast Province to Hamburg:

Tabdble 17 Shillings per Ton

ransport pool costs, ¥ and P Board 14.00
Kareho.sing 24.00
Bags 24.00
Transport, dej.t %o iu.: 6.00
Overhead, }' and P Board 35.00
Port Handling 26.00
Transport Overseas 90.00
Importers Fee 4.00

Total Charges: 223,00
Cost, raw material 150,00

Total Cost: J13.00
Yargin 49.80 per ton

Pigures furniehed by Maise and Produce Board.

Btimates must still be made to determine the relative advantages

of different methods of collecting, proceeeing and marketing the cassava.

Undér one procedurs, the cassava would be collected from the farmere wet;
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1t would be wasnhod, ecied, . nij, e L d..ed al jntercec ale [ TOCOR3INA

plants, stored [or shipment .o GeaAc 0 tule,

In an alternative procedure, the cartava would be rollected from
the farmers sun dried, jresumatbtly at a higher :rice, [t would te sliced
into chips at coliection depsts, jacrec 3n polsthene bags and stored

until time tor shy, rent,

In thic case, the furrers would be resjorgit.e for w.shing anc drying
which raises a quest.orn of jJuallt, cortro., ’~u* the peeling could be
avolced, heretofore consiaared necescary, £s the outer skin contains

prusci¢ aci1d which 1s tox:c.

However, the }nnt Rfrican Industrial hesearch Organizat:on haa bnren
studying the prctlems ¢! process:ng cassava On a large scale, and it
claims that the ;russic acid 18 cissipatel in handling and drying, .rd

that the ;eeling 15 unnecessary,

These findings will have to be verified and communicated to importers
and buyers abroad w!o usually test shipments of cassava for quality before

accepting them,

Fetimates must aico be made for jroce 1s1ng cassavs 1nto pellet form,
As such, 1t would earn a premium ;rice of £1 to L2 Der to ., «nd lower
overseas transport rates, lowever, the processing costs would be higher,
Pelletized cussava 18 less likely. to turn colour, heat, and gather

mould during shij went.

Regardleas of the method finally adopted, s critical faotor of cost
will be the price paid the farmers. This price has to be set by the Maise
and Produce Board which has stitutory control of the collecting and
marketing farmers to sel. part of their present crop of cassava and
plant more, and at the same time, not so high as © jeopardise the

profitability of the project.
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If the government perrite the :ro esiirs and =marketing of cassave
to de done under private ate;.cec, “here «i . be ro 4i!ficult, firancire
the prnject. The Cermin nvelojawr* Ha'x nas alreac/ agreed in princ.jle
to participate in the jproject in compulfy wilh « Je: :: sFor.or who will
iavest his ow' capita. and take ar active part in the ~anagerent of *ne

organiaation which wao f.rmed, The Tuiar na:c nominated he Terran sjorscr,

T™e Industrial C"uivey WMius.on fee.s that efforts to imp.emant thas
project stould te contirued, specificali, wiih referere t5 studiee of |
the proceesing and marreting of cassava at & crmponent 11, arima) feeds,
and the developmert of useful by-rroduct:, s.ch ar flour, starch and

aloohel,

PMaise O3] 1)
Maiss 1s regurded by the loverrment as ar important exjort crog,
and 1ts production 18 being increased on that assumption. Meverthelese,

the Government 1s greatly i1ntsreeted in i%e industrial utilization of

this grein in Xenya.

T™e available supply seems tc be ample for all possible purposes.
Bstimates of production for this y ar are somewhat lower “han actual
production in 1968; tut the marketed ~rop will be about 2,500,000 bags

of which 1,100,000 bags wi1ll be for domestic consumption.

30 fer this year, the ¥aise and Produce Board has exported 2,444,000

bags from the 1967-1968 - . cpej the carry-over ‘s 890,000 bugs.

Por the five year period of the Development Plan, maiss production
will de inoreased largels through the cemversion of large farms from

vheat t0 maise. The vetimated surplus by 1974 is 400,000 toms.

With an assured supply of rew material, the Goverrmeat requested

& feasidility study of tle induwstriul uses of maize and such a study was

osmpleted carlier this year by an expert of UNIDO,
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Consideration was giver to the manufaciure frum raize of starch,

glucose, aicohol and breonfast cereals; .und in each case, the size of
the murket and other (ons.deratisne rade [rocessing uneconoric. The
study reromrencec, however, that the ypraocessing of ra..e to extr.ct the
o011 weuld conceivably o tied (0 ti GL il of malze to produce meiae

meal, ¢r 1cCoio.

Yocho .t roduced ir three grades: 7og .0 Nog Y which 18 nostly otarch,
and Poshe No.  and 3 which cortalr vtarch and the yerm 01l fraction,

The .atler tw. graces are rore r.iiiticus fond altlous . they costl less,

The study vuwsoeste trat the jarga mil.s ar laeiroty ara Riuoret forege
jroductiorn of Fache No. . ard 5 and concent-:te on 'osho Ko, !, extracting

the o1l germ and (rrr At tre sare ‘:me,

One mi1ll at i.luoret, the "issior. was tojd, 18 now able to extract
the germ fraction ecoromiica.l; when jroduction of l'osho Lo. ! exceeds
70 per cent f cayacity. Ctrer ~1lls mi,ht have to buy additional

equlpment,

Increased productior of fosho No., ! by the mills undertaking 1t would
cause a shift of product: ;1. c¢f losho . 2 and 3} to other mills. This
mlling 13 aid to be reiatively pref:table desjite the lower rrices
obtained fr~m these gradee, 50 the shift of production would have to
te studied with care by *he millec giving up the ;rcduction of Posho Ko, !

and also by the milis taking on this ;roduction,

It 18 essential, of course, to find out the total amount of Posho No.!
that can be milled and sold, ard the quantity of the germ fractiom which
could be extracted. This figule would i1ndicate the capseity of the

facilities required to process the gerr o0il.

There 18 n) mi1ll in Kenya at this time which could extract crude corn

0oil and bran from the germ fraction; 1f the volurme of production were




_1;‘7 .
sufficient suc!. a mili wou.d ;rotal., have %o ve corutructed. The
refining of the crude 0i. cou.d - ree.vat Ly Le Iore P i1l lire

vegetatie o1 plants which for Lo Lresert rave the re LY LR R TR TN SO

These are ra3or quen’ 1018 to be #%.t.+ 1 bef e .1 w,.. be yoLsit e
to deteairine e feasib.!’ RS o #aL.e .31 L4 0.1 and YLrar,
T™ey wil! te . 1n.deres, .~ r e et : rer ex;ert ~f

UNIDC w! i .5 83 cote! ¢ ari.ve /. fat.re,

Iraddstion, whe ~iils cromiierirg tne
or Fonhe Nou' wili reed *0 ny .4y ¢ ooty

pro;ored c:arge i\ the ' r riduct w.

On comp.ietior uf the riudy mow ;r JToCeEn, e Irdustria. uriey
Pission recormends that steps be L rer to v ement 1ts irdir.s as
circumstances mry ;ermit, Luch action, if ary, should be taker .- ‘lte
11ght of recommendations 1: :tudier of the euit.e o0;, ,TOCRSE vy

industries which are recomrmended 11 thin rejore,

jdivie Cils

Consumption of edidble oi1ls anc fats 1m;orted into Kernya ha.c beer

INCreas i *g yo rly ard rom are v 'ued a* rore than £2.0 m1i.10n A yerr,
The deficit i1n otis aione, accorc.ny to irdustr, sources, are in excess

of 20,000 toers a ye.r, and risirng.

Domestic precuction at present corsists largei, of cotton seed
which ameunts to 1.,500 toma :1n 19¢7. Llesaer quantities of coconut,
and sunflower are also produced, for which reliable !1gures are

not availadls,

Concerned about this ei1tus:ion, the Pinistry of Agriculture has
been promoting oil crop ,roduction; and at the sare time, 1t has devoted
oongidcradle time and offort to the development of better eeeda. This

is particularly true in the case of sunflower anc soya veans,
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Surfiower ,rows we,] n Herya, but the Lulr ©f the Cro;: mow beirg
€rown 18 shijred ¢ the Urive!l Ttates ar bird sreil, Hete. rch is beirg
done tu deve. ;7 rir.lns Wil a . ner yilela which wouid alse have finer
cake after miliirng, 1t 28 predictel tn U t'e new need: wi.. be availanle
for riantine v the rear future, and thac tne roduction ~f sunflower

wlii te groatl. Sncreoced,

The ;rogjacts "nr . n. Le ot are .l douttful, Cliratic cornditiore
do rat fivor o 2ropg oalt L on eater. ve wtforte bave bLewr made to
fand rew trocne tbot Ll give Ligh yie.d, tker huve beem only moderately

succes fu. .. 10 tra tire, 'ece “ch 14 heyr, cont . rued howmever,

Wi tre rely of FAC, the Toverrmer: #1311 sttem;t to ir.*roduce
Baffiower » 1cr ras bec: cultivat. ¢ i1n Somalila with corsideratle success.
It would be a suitaitle crop for .arge areas ~{ seri-arid land which

exi1st 1n Kerya,

The Governmernt art.cijates an increseed sujply of coconut o1l
especially from the coast province where plantings have been sncouraged

1. conpnec.ion with settierert fchener,

The rie.ng derard tor ed:it.v 0118, ura .he prospect of augmented
domestic su;5ly raise  uestiont .unrerrin, the capacity of the exi1sting
industry, and 1ts state of e{ficiency. For example, the Finistry of
Agriculture estimates that the jresent caracity of the vegetable o1l
industry, fully utilized, could process 26 per cent of the edidble oil

requirerents of the country,

The Pinistry of Comnsrce and lnuustry has been asked to maks a
survey of the industry in the light of these circumstarces, and recomrsnd

such changes and additions to plant which may be indicated. This survey

T T —

Fa 18 rscommended by the Industrial Survey Visaion., In making the survey,

it 18 suggested thut all projectiona for new plant or plant expansions

!
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ehould be rel ted o v i ptin L ~f re Tina. rejor or melze w'icl

has already bverr referred .o,
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Ricveles
st nmrpo——

No bicyele factory has been matablished in Tast Africa thoush
a number of preposa.s hav o been forvarded darirys the last few years. The
main reason hy nome har -a‘n~rializod ig that none of the Tart African
countries taken alon~ his a sulfic.en®ly V1,7 sarket to custain an
eccnom: - _cal LR <o ol woof tne order of £u.000 - 30.000
units ner ovear, MU N SO A I A AT S A v reliable export
outlets from a ractery in one of the momber states to the others 1s

regarded az v'rs uncertain.

For the prisent Liz-cle frami= re berns sroduced on a very moderate
T

3

scile in erir ty o sopmoan Juele sundries an Yo~hasa arnd there is also

unoonfirrei 1nformation at hand that bicycle frames in s~all quantities
are dbeinr proi.iced in Uranda an! Tanzania. tc~ording to information from
bicycle reta:le-g 1 Nairovy, the local prodiction of frames has not met

with succass owig ‘0 low qual:ty,

A factory for the production of bicycle rims, ch-in heels and hand'le

bars is about to start production :n Tanzania. The factory will also have

a chrome platins .in-. The factory has s rated capacity of %00 rims per
shift. l'orking 2 shifte for 250 days per year the factory will thus be

in a position to supply rime for 125,000 bicycles, a figure which is
substantially higher than the present bicycle consumption in Sast Africa.

The factory is set ur in Dar-2s-Salan. The project is financed by a

Nairobi firm wiich has previously been enzered in wholesale trade of ticycles.
It 18 the intertion of the firm to assemble complete bicycles, initially vy
importing such parts which are not produced. The company will try to sell

da all three Erst African countries.

The imports of complete bicycles during the period 1963~1968 is
shown in the table below. All bicyoles imported to Kenya and ths other
Bast African countries are shipped completely knocked down (cxp), in
orates containing 10 or 25 complete bicycles. Assemdling is carried out
by wholesalers and bigger retailers. The cost for assembling a dicycls from
& CKD kit is 10 = 15 shillings.

The average cif-price of bicycles imported to ths Dast Africen cewmntries
has been fairly stable during the last 5-6 Yyears. It can be seen frea
the tabls cu the next page that it has beem of the order L9 =10,




Retailers price of bicyrler vary, dcnendine ro o gha oo
and Sh 430.- 1n ¥enya.
in Nairobi.
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136.7
375.2
£34.6
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194.8

Yenya (XL cif’cycle) “.7 9.7 {8
Uganda " 9.6 10.0 .9 9,9
Tansania - 9.3 10.0 9.1 9.0
E.Africa = 9.7 9.9 9.9 9.6

9.0 9.3
1.6 10.¢
10.5 Y |
10.1 10.1

Sourcet Trade Statistics

The table delow shows the doevelnpment cf t» rolling stock of bicyclee
in Rast Africa during the period 19¢) throust 136, The figure of the rolling
stock for any particular 7/ear has been calculated Ly azrregating the imnorts

of bieycles for the particular year with 1moorts of odiecycies durine the trecaedinys

14 yesrs. The calculations are thus based on the assumption that the average
J

1ifo-time of a bicycle is 15/in zZaat Africa,

oonsultations with dioycle retailers :n Nairoba,

Tadle 19
M!émt of Rolling Stock of Bicvcles in Tas* A'rica 1963-1968

a figure vhich has been sclected after

196) 1964 1965 1956 1967 1968
366.6  351.9 346.7 337.1 310.2 296.2
T4 703.3 675.4 638.9 543.2 448.6

Tensenis 547.5  ST2.7 581.2 S89.7 6.3 569.4

B.Africe 1,625.4 1,627.9 1,603.3 1,565.6 1,414.8 1,314.2

Seurce; Derived from Trade Statistice

IS emn e semn from the figures in the table that the rolling stock of bicycles
during the peried has declined in Kenys and Uzanda whereas it has increased
wederately in Tensemia duriag the same time. In the case of Kemya, where the
relliag steck is estinsted to have been some 365,000 bicycles in 1963 and has

Keys (1,000 dicyeles)
Ugmda »
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ATl A minge! o 0 cwte 1 censidevable. 14 nes been
that tuny e coee L taetime 00 1f aare n bicyele in Xenya will
culrs comtenancs woare taT te A ral1e of come 45 of the cif - value
R sierele. A Misyed. costing £ L0 ol vl th.s, neasired in constent

bries recuire cpare parts for abour U S.h daring its life tine., The imports

0. rparc parts fluctnate coisiceratly 1o ti=2 ac can be teen from the table
below rhich sets rorth the .rports o snar siets to the "ast African market
durings the peried 197 ¢ thresh 19%:. Tl fifures do only relate to mechanical

spare parie and do t..s exclude tirs ar! tuves.




Juports of Bicyle Si.re Party 1o Fa- b Afriea 1951-1948

Kenya (1,000 kg) 120.9 131.4 92,7 128.1 96,8
Ugands (" ) 279.9 237.7 190.4 16,9 196.0
Tansania (* ) 172.6 142,17 15,6 7.3 127.8
Bast Africa (" ) OT¥.6 LLl.2 966, Ti4.4 4) .6

rce. Trade Statistics

Tires and tutes are ocuced bty ul. thrce East Af:ican countries,
Bata produces tuter :. “enva a4 tires ir vganda. In Kenya Avon produces
both tubes ard tires :n Yaircbi. In Tar:ania Dunlop has 8 factcry proiucing
both tires and tuter. In T4nsania, the huticnai Shoe Corpamy, vefore
being nationaiizea Bata shoe Com; any, manufactures both tutes and tires.
In spite of the iocal productio:. 1.cl.ilies imrorts .iil. take p.ace whicr

oan de seen from ire table Lc.ow.

Table 4°

Inports of Bicycle utes and Tires to Fast Africa 19631 368

Tubes: 1263 1962 1965 .y66 1967 1968
Kenya(1 P00 pcs) 791.7 15.6 3.9 56.6 19,2 28,2
Uganda (" ) 572.9 528.4 2:4.4 11.6 9.9 37.9
Tensania (" ) 388.0 293.2 219.3 252.4 119,1 11%.9
Bast Africa (")1,792.6 837.2 478,95  320.6 148.2 182.1

Kenya (1,000 xg) 89,7 8.3 4.6 7.3 2.1 3.3
Uganda (" ) 61.8 58.1 3.3 1.6 1.4
Tensania (* ) 39.8  30.9 17.2 18.8 10.0
Bast Africa (" ) 191.3  97.3 S53.1  27.7 13.5

2ires

Kenys (1,000 pce)347.7 4.9 44.5 533} 20.6
Uganda (* ) S13.5 30143 140.2 7.3 4.9
Temsania (* ) 255.7 105.0 65.6 82.6 54.2
Bast Afrioa ()1,116.9 431.1 250.3 143.2 109.7
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Kenya 1,00%i) 107, 4 I
Ugnrda (" ) 160, wil7
Tanzania {" ) fa.e g

East Africa (7 352,28 e

(Due to rouncirss *stals oo ro. alwayr anc

Source: Trade Jt.tic tics
Qource
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The tyre an. t.be aaruia ' inhg b, Le o very sucrenful o ar re; lacing

fmporte which the fiymresn 3n toe tab.e o Coorly rom,

The custom cduties on Licyci afa L. ,0's sjare paris aie phown in
the tabic below,
Taola /-

Q“.tm uj‘}li ) I Y

import LY
R Y

Prames, togetier with {ront forv an!
back stay . o She ¢2 ¢r M per rent

Prames without fror' ! 'ri rd taon stay ; “he 14.%50 or C per cer
Pront Forks SR PNV Skhe 4.5C or W ey core
Back Ctays 07, 0.C.4 s } 10 per cert

Randle-tars, with or wi-rnc.% {. e E7.12.C.¢ oL M3 or 3 Ler cernt

Saddles 87.12.C.6 or }C ;er cers

Rims 87.12.C.7 1.90 or 30 per cen:

Other parts 87.12.c.2 30 per cent

Complete bicycles and tricycies, not

motorised 87.10 Sh, 45 or 30 per cen*
Motor—-cycles, auto-cy-les and cycles

fitted with auxiliary motor 87.09 30 per cent

Tyres and "Tudes

~ Kenya and Tanzania Sh, 1.29 per 1t,

- Uganda

- Tyres Sh. 1.50 per 1b,

- Pudes Sh, 1.25 per lb.

- cOnsuMer goods tax on botih tyres
and tubes of Sh, 1.25 per lb,

A% the present imbalance of trade ih manufactured goods Tansania can imposs
trensfer tax on goods origimating from Kenya and Uganda. Uganda can impose

transfer tax om only goods originating from Kenya, whereas Kenya cannot
impese any trensfer taxes om goods coring from Tansania and Uganda, PFrom
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the point of view o: aviidarce of iransier tax Lnlzarla 18 thus the ntrategically
best choice for the alloucation of a tieycle factory, ~arsetine 1's products or
the whole Lot ffroar macsret, and Jganaa Yhe ecor tent choa e ot ¢ .ould
owever Le merticicd .n thie context that at thae provernt exte::a. taritf cf

30 per cert tie raviiur trar e - at car te opecea s 10 e ocert,
Calculated on the rece e ! came 10 (0T LICyC the raxirum
transfer tax that could te levied ;. thus & . Of re.evarce 13 aloo the

fact that i.c.ile. are t;cc.ties covz uiitles arc tial an the g Tonopuiiscd

by the rational truding corr rations which 1r act. .. fact car onstitute an

absolute Sr.. o Y rr o,

The presert tota. ~crsu;tice of Licye e3 of ali mirds on -he Lost
African rarke. is 0! ne orce:r €0, (v vericle: per year at his tern
shown above., [t 15 estimated that some §3-6C per cart of thi Tuart.ty are
standard bicycles, rav come 35-4C,00C, The mir.imum capacily for ar
economical procduct:-r of Yicycles 18 of the order of 20~10,00C units,

None of the East African countries can thus establ:sh ar eccnorical plant
bused orly on their respective lccal markets, Lut the access to ‘e whole

East African marke: .s ren.irec.

In additior to tne rarvet for complete bicycles a bicycle factory ir
East Africa would also have access tc the market for apare parts which,
as has been mentioned earlier, 1¢ suustuntial ana would cortribute to s

low-cost overall ;roduction,

Summing up, 1t appears that a bicyc'e marufactur:ng operation would

be feasible 1f it could te based on the total Eas* African market,

The Mission belisves that this would be possible i1f a formula could
be found that allowed all three countries to partake in the production and
thue share the employment and other berefits of the project. One possidle

formula is to establish a bicycle assemb'ing company in which the Davelop-

ment Corporations in Kenya, Tanzania and Uganda would be shareholders,




or, alternativel,,

component rroducers it

manufacturer who cou.d sup,.y the »

would have brunchey .n ¢ e AN . TLel = LN CCOnTELC .
of scale are inuigr.. . 1 e Lil © rut i=portant in
the productiorn of <o ;ounent as, “LrT L9 ar egciative Yas.e the
production of ‘'t omicrent earnufoon re myernerntsn

exchanged Letuweer *he 0N LT1eb, o0l ar Afrotesrert ..o enalle the
componert marufaciurors to ;rodu e ‘o Poowr sl L Jien marcet,
whereas the assembliryg in (ach “0uLrir, wGu.. e BCA) “eohe regu

of the local ra:ket,

The Industri.l Zur.ey Mifrs:¢o s ;artyLaiarly anterested in that this

roject is foiicwes up, &:00 for the reancrn L at it weuid hring Lhe
e
Development Cor;orations .n t.c threc courtrieu sogetter, Thiu jreoject

aight then merve as 2 model for future 0.1t ventures,
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anc dens ) 137 e l€l inea 1.l worke s and canagere,

Study tne nd-~guacy of rf oast ct.re :n t:e rural towns with a
view 10 gett:ing 0 Kknow wihat elue 20ulc be done to maxke them
more stiraclive 1O invel.urs:

To advise cn the econcer.c ard sosia. desiratility of measures

%0 fac. .1tate the decentraiisat:or of i1ndusirial development,
ond to acvire ¢ aredas o (nC ileri where ‘ecentraiised develop-
naft could uref ', 1lv tare rlace;

To advise which indurt-1es 1f uny a~e most suited for decentral:-
sation and the prciable effect or. 'ndustricl coete in each case;

To consicder with the Town Plannirg Adviser the plaaning «nd
siting of indus:-i.]l areas in locatior: where decenirsclised
dovelopment is recommerded;

In putting forward recorrendations under (a) - (f) above, to
take .nto consideration the probable effects of the Comror
Market Treaty, and particularly of transfer taxes.
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Korongo Ltd., haivasha
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Uefrectories Ltd,, lairotd




P T i [ — - pre—
.
«
.. ,
i
.
. »
.
.
-
-
‘e .
. i
-
i
_ - s L - x 5 " . o i o o i — 2




P R

Additicna. Lor any Contactu

Filaf1 Ertates, @4,

Yipaingo letates, 1 d.

East African A.rwavs, !4,

Bamburi Fortiard Cement, L%,
African Vonderoea, . %,

Orshan, ltd.

Cremolir-ey

Prede:ricr torket, <.

Narex Cors-ration

Kenya Carrers, . %1,

Century HKay 'r

Kenya Coffee nrd frodu e, g,
Africar lackeis a d ¥Yanufaturers, . .
Samson Tyres

Eant Africa inwer and !.pgrtirg Com,.ny
Corn !recducts He ir.ng -o.

Kenya Xaticrai Traa.r.g T peraticn
Aasser Kar '3

Bata Sroe Co.

Sultan Z.ass Yar*

Mambs Cyc.e¢ Iri.stries, [,
Viwanda Lo, .t¢.

Cambeesl 4 Co.

Addit.cnal Covernmert Contac te

Kintetry of Lobo“x'-

Regietrar-Cereral

Ninizetry of Pinance

Commiseioner of Lands

Nintetry of Agriculture, Vombana Division
Neirods City Planning Division

Ninjstry of Commerce and Industry

Qﬂ;t;o&] Jnetitut: onal Contacte

Pord PFoundation
Canadian Regional Planning Group, Nombasa
U.¥. Development Progrem- Stedma.., Davis, Glitterberg, Lennacchio, Perseon
Animel Pusbandry and Industrial Traising Inatiztute
Nasse and Produce Boarw
Regional Office,FAO
Reusing Finance Corporation of Kenys
Cerman Development Bank
Pritieh Righ Commiseion
Zconomic Commission for Africa - Nemvete, Lewie, Kamarofehi, Putns, Frichett
Barclays Bank Oversaas Development Corporation
Nanagesent Trainiig and Advieory Center
Kenys Iadustrial Treaning Institute
Kenye Empioyers Association
Japanese Trade Delegation
Cemmittee for Industrial Cooperatiom
with Developing Countries (norway)
Suedish Trade Commission
Agoney for International Develepseat, Regional Office
Suedish Dmbasey

Americen Bmbasey
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