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ABSTRACT

Following an assignment as a short—term consultar (December 1975
to March 1976) under the project entitled "Industrial Survey and Promotion
Centre, Nairobi" (DP/KEN/70/521) the author had the privilege of serving
the Ministry of Commerce and Industry, Kenya, as a consultant for an
additional four months from June to September 1976, :

During these four months, the main stress has been on recommending
essential core sector industries and the Agro-Industrial complex, besides
some follow-up action on projects recommended in the previous report.

An aitempt has also been made to prepare a paper on Industrial Technology
as desired by the Director, I.S.P.C. at the instance of the National Council
for Scienoce and Teohnology. A minor digression from the original job
dzscription could not be helpcd because of such requests from Gove rnment
swuthorities,

Proper care has been taken to maintain entity of each project or
scheme to facilitate its distribution to respective government departments
or intecrested parties, even at the risk of slight repetition.
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I, _INTRODUCTION

The familiar pa:: 'rn of indusc.rial gro~th followr~d in an

d- veloping country b gins with servicing and simole Cabrira ion
workshops, low d gr.c¢ of nroc ssing of local agricul -ural
produce, import substitution of con-~umer goods a-= well &
simpl:r typ- of in rmediat: and ca>1 al joods, & :imi'ar
pattern has ben followed in Kenya and h qJrowch rac 1n
manufacturing s ctor has b~.'n impr. ssiv: since [nd oendanc .

It has now almost comoletrd che firct < ag< of impor. -ub : i .u-
tion of the simpl-r 'yne and has recached a more diff:i-ul

phage of industrialization, namely, impcrt substiti:ron of
sophisticated items, manufactur: of intermediar.r and canital
goods and cxoort-orient-d manufactures involving higher

degree of skills, manag.rial t:chnicues and capital in- n iy,
In the =:cond phase of industrialization Kcnya has *'5 1ik a
balanc> betw::n achicving faster industrial growth ra , 1 at:y
employment ootcential, dispersal of indu-tr.es, r .duc -4

dep_ nd-nce on imor 4 *t chnoloqgy and inv 'stm nt<, jgrea. v
deqgr-e of proc -'ssing of local raw materral«< and much larg r
earnings from expor. of local manufaciur: : .

In th  manufacturing soctor for ign investments have nlay 4

a prcdominant role for the cvas: =<.v ral y arc and *hi« situa icn
still continues., Th main criteria for private inv-°stm nt -o far
has b2en the pro i:. motive, ahd as a r-sult manufactur of consum r
goods rac~iv :d a preponderant w:ightag . It i, now fairly 11
established that this patt - rn of import <«uksiicution has fa:l d
to improve th int rnational trad balanc s, cr-ar. additional
-mployment commen-urate with the magniiud of inve . men's,
gencrat. a t chnological bas for ‘h adootion and adan ation of
import :d t chnology and innovat n - nroc ss2s for b1t r
utilization of local resourc's., Th Gov.ram nt a s ced ‘h
import substitution type of industric by provid:ng high d gr.:
of protection and chcap capital to such industr: -+, thu. a:sur'nyg
thm of a sh-lt:r 4 mark:.t,

In order to facilitat a smooth cran:=ition to the s -cond onas -  of
industrialization, 'he Industrial Surv:y and Promotion Cuntre
consider2d it useful to dev.lop new project ideas in *h. non-
traditional industrial eoctorss ro nrocure¢ sourc s of t .chnology,
machinery and equipment to suit th K nyan factor cndowm nte,
and, identify gaps in industrial infrastructural facilities lik
industrial Rescarch Laboratory, t .sting facilities, tool room,
foundry and forg- shop etc. Anoth r important gap wa+< th abr nc:
of guidelines for an industrial technology plan for th coun ry.
This report is a modest attempt in bridging the: gap from . h

easy import substitution type of industrial dev loom nt to an
outward looking cxport-l1ed growth for th futur .




Besides giving a brief summary of the follow-up-action

takaen for execution of the projects identified in the
previous report, the present report mainly highlights the
need for establishment of some basic industries including
tool-room, forge shop and grey iron foundry and creation of
infrastructural facilities - Industriai Research and
Development Laboratory and Electronic Development Centre -
essentially required for further growth of industries in
general and engincering industries in particular. As most
of these projecis are either developmental schemes or are
less remunerative than process/consumc:r industries, they need
to be initiated, promoted and carcfully nursed by the
Government in collaboration with some iforeign agencies, It
is also envisaged that Government will now be in a position
to avail of the foreign aid more effectively, which could not
be done earlier due to lack of suitablc industrial project
ideas.

An effort has also been made to submit a proposal for establishment
of an Agro-Industrial Complex with dual objective of offering a
package deal for area development with concentration of subsis-
tence farmers, and encouraging an export oriented industry.
The proposal for manufacture of farm equipment is aimed at
manufacture of suitably designed equipment to help improve the
productive capacity of the subsistencc farmer. The scheme for
the manufacture and use of Bio-gas plants on a national basis,
has been suggestced for better utilization of animal waste,

for production of fertilizer, providc bcetter ammenities in the
rural arecas and economite the imporited petroleum products to an
appreciable exteat,

It is hoped, that these proposals when iplemented, will help in
achieving technological self-reliance, national targets fox
industrial growth to an appreciable extent and orient the
industrial pattern in the desired direction.
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During the first assignment as a short-term Consultant
(December 1975 to liarch 1976) the author made an effort to
identify few key Enginecring Projects covering a wide range
of engineering and metal products, Attempts were also made
to identify new invesitment opportunitics outside the metal
product sector where conspicuous industrial and machine
tool gaps were evident. Some of the major investment
opportunities identificd were (i) Integratcd Steel, (ii)
Machine Tools {iii) »ioscl Engines and pumping sets (iv)
Mini Sugar Plants (v) Cardboard from Agricultural Waste
(vi) Reclaimed Rubber and (vii) Tin recovery from tin scrap,

The function of an adviser should not end with mere identifi-
cation of projects., 'fime permitting, hc should try to sec it
through till the stage of implementation, which normally
includes locating appropriate sources of technology and
equipment and motivation of local entreprcncurship for the
same. Keceping in vicw the limited markcts and scale of economy,
availability of local sources and skills and the prevailing
industrial policies of thc Government, suitable sources of
technology were located for these projects for the benefit of
the local entreprencur, Every cffort was madc to locate

more than one sourcc of technology and equipment to place the
local entreprencurs in a better bargaining position.

Thc main thrust in the sccond assignment as a short term
Consultant (June-Septaaber 1976) was to carry forward the
work donc already for implementation of sucn projects in
co-operation with local collecagues besides initiating work
on other potential projects of national importance. 1t is
rather encouraging to rcport that a number of foreign
countries and investors have shown interest in the projects
already identified. A few parties hLave alrcady visited
tenya with the objectives of further develoj;ring the projects
to the stage of investment, The progress so far made on
various projects and other related activities is briefly
mentioned below:

1. List of Consu £8/C ators

During the first assignment, a tentative list of engineering
industries, having scope for development in xanya, was
circulated to various consultants, collaborators and
equipment suppliers in different countries through the
rcspective Embassies and directly wherever possible. This
was followed with supply of additional background information
related to Government policies and other factors having an
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important bearing on sctting of new industrics including

local availability of skilled labour and its cost, cost of
suprly of services (:ratcr, electricity and fir2l) climatic

and soil data and cosc¢ of construction cic, A number of
partics from industrialized and developing countries

responded to this requost, which was most cncouraging,

The entire information so received was processced and tabulated;
giving therein alphac.tical name of cach party and its intcerest
under ten major industrial heads. This rcgister of
consultants is now a hasic document indicating the sources of
technology and equipment for various potential projects.

An attcmpt should bc made to update it frequently as more and
more¢ parties in foreign countries evincc interest for supply
of technology and equipment to local entreprceneurs. The
existing list of such consultants/collaborators is placed at
Appendix I,

2, 4 nt t Ste Plant

A proposal for manuiacture of 250,000 tons of steel per annun
bascd on imported pellcted iron orc and furnacc oil from
refincries at Mombasa - presently exportcd - was circulated
to various consultants in different countrics. The sponge
iron technology reccntly developed and cvstabiished in a
nwaber of developing countrics was recommended to be adopted,

A numnber of consulting firms well versced in this unconventional
tcchnology for manuifacture of steel showed intcerest. Two finms
o. international repuic from developing countries even sont
their experts to have an on the spot asscssacnt for its
technical and economic viability. Both thc warties have
coniirmed the apparent viability of such a project. One of

the firms have agrecd ©o send the preliminarv project repore
for approval of thc project by the Governaent in i C.

As iho total cost of the projxct is likeiv o exceed K,.Sh.

1000 million, it shai.. have to be financcd by international
agencics 1ika World Bank, Por this purpos. the party has
agreed to send a teai of experts in the acar future for mal:in~
an indepth study ot Jurther details of marl.cting, product miu,
tachnological aspeci and cost of the project ctc.

3. iachine Tools

The proposal for manufacture of general purposc low priced
quaiity machine tools was widely acclaimcd by a number of
parties in U.K,, West Germany, Italy, India and few other
countries, Two of the partics of international ropute from
dovelioped and daeveloping countries sent cheir preliminary
reports as well. This was followed by a visit of a team of




to executives from a developing country who further
conf{irmed the economic viability of such a project aftcr
thcir assessment of local conditions and future demands,
Desidcs offering tecinical collaboration for phased
manuiacture of such .aachinc tools, they aiso offered their
scrvices for training of local technician in Machine Tool
Technology and helping thce Kenyan Governmant to establish a
Tool Room Project so nadly ne.>ded in this country. The
prcicasibility report on the entire complcx has already been
rccorded. It will bc followed by a visit Ly their technical
expert for preparation of detailcd projcct report.

A papcer justifying the nced for a machine tool complex in Kenya,
its overall objective and cxtent of financiai implications was
put up to Governmcnt for its approval in principle, copy

placed at appendix 1I.

4, D Enqgi d i ts

The manufacture of Oicsel Engines, electric motors, water
pumps and other allicd machinery for irrigation, and post
harvesting operation is considered to be of the most
esscntial input for increased agricultural production and
modern farming technology. The project for its manufacture
related to local requirements was widcly appreciated and few
partics from developing countries have cven cffered technical
and financial collaboration.

Considering the importance of all these items for the
agricultural sector, somc sporadic efforts werc made in the
past for their manufacture individually, which was found

to be uneconomical. duc to low volume of production. In order
to get over the prob'un of eoonomy of scal., it was suggested
in this proposal to club together all itwas, that could bc
manufactured with nearly similar type oI equipment under onc
rooi. This idea aprcaled to one of the collaborators, who
sent one expert to lKenya for a month for on the spot
agsscssment and collection of data for preparation of the
project report. The report is expected to be received
before the end of Septasber 1976,

5. Leaf Spxing, Hand Tools and Bakelite Electrical

Accessories

Thes:: proposals havc achieved the maximum dcgree of success.
The local parties have negotiated with foreign collaborators,
It is understood that in casec of leaf springs nore than onc
party is interestcd in putting up plants forits manufacture.

It i3 anticipated at ieast one plant for cach item will bc on
Lthc ground by middle of 1977. The local assumblers of
auioawbiles have alss shown intercst in ti.. - urchasc of localiy
male springs,
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All these proposals were based on utilization of Agricultural
and Industrial wastes., The local parties intecrested in
diiferent projects nave been put in touch with sditable
collaborators and negotiations by different .ocal partiecs
are at different stages of implamentation. wWith the

presant rate of progress these plants arc antigipated to

be in production by end of 1977.

7. Mind Suqar Plant

This proposal for manufacture of sugar on a small scale is a
typical example of application of appropriate technology and
has boen most well received by the local entrepreneur.
Besidos being an important agro-industry, it has the
potential of wide dispersal and creation of vast employment
potential.

O 3r half a dozen of local entraepreneurs are having final
negotiations with collaborators from a developing country.
It is anticipated, that by the end of 1978, over 20 such
plants may be in operxation.

Y
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ITI. INFRASTRUCTURAL FACILITIES
A. INDUSTRIAL TECHNOLOGY PLAN

Industrial technology can be described as the systematic

appl ication of scientific and other organized knowledge to
practical tasks. Scientific research is mostly done in
laboratories while its application is done in the factory
premises and shop-floors. Science teaches how something
would work under controlled conditions in a laboratory while
technology adapts scientific research to real life conditions.
Industrial technology has advanced in those countries where
there is a close co-ordination and linkage between scientific
research and industrial innovation. In Kenya, both science
and technology are in their infant stages, though it is
established that Kenya has the third largest scientific and
technical potential in Africa. Kenya therefore has the basic
background to plan for a systematic build up of national
scientific capability and its practical application to economic
and social development of the nation.

Establishment of a National Council of Science and Technology

The Government is aware of the need for a centralised co-
ordinating body to ensure that scientific research and its
application is chanelled into those sectors which are crucial
to the economic and social development of the country. With
limited financial and man-power resources it is absolutely
necessary to obtain practical results of research and experi-
mental development as early as possible.

The Government has expressed a desire for the establishment
of a national institution to formulate national science and
technology policy and Plan with the following objectives:

i) Determine priorities for scientific and technological
activities in Kenya in relation to economic and
social policies within the framework of national
policiess

ii) Pormulate a national science and technology plan
and its application to the development of Agricul-
tural industry and social welfare and environments
etc.

iii) Control importation of technology and suggest
measures for strengthening the indigenous techno-
logical capacity for development of appropriate
technology:

iv) Ensure output of scientific and technical man-
power to suit local requirement s;:




v) Encourage applied scientific research and its
application in different sectors of economy;

vi) Advise the government on the overall requirements
for the implementation of the national science
policy:

vii) Advise on suitable organisational arrangements for

planning, managing and coordinating scientific
activities at various levels including setting up
of new committees.

The purpose of this paper is to highlight the importance of
industrial technology in the over-all Science and Technology
Programme for the country and to spell out the various aspects
of a meaningful Industrial Technology Plan for Kenya.

The Role of Industrial Technology

Industrial technology is the key element in the National
Science Policy. The Lima Declaration and Plan of Action
endoresed by the U,N. General Assembly calls for a major
increase in the global share of industrial output by developing
countries. If Kenya is to translate these recommendations
into concrete plans of action our industrial growth rate will
have to be at least 10 to 12 per cent per year to be sustained
over a period of 25 years. This implies more than doubling
the industrial growth rate achieved in 1974 and 1975. To
achieve these targets of industrial growth the technological
inputs may have to be increased by over 20 to 30 times the
present level to be able to achieve the targets of industrial
growth. These facts highlight the magnitude of national
effort needed in building up national technological capability
in the country.

The order of industrial growth envisaged in the Lima Declar-
ation cannot be reached by concentrating on exports alone.
There is a need to substantially increase domestic consumption
of manufactured goods. But there is also a limit to which
domest ic consumption can be increased through imported raw
materials, equipment and technologies. 1Indigenous resource-
based industrial development, by the adoption of appropriate
industrial technologies is our important way to achieving
substantial increases in production and thus contribute to
maximum economic growth. It is no exaggeration to say that
no single branch of economic activity influences or gets
influenced by technology more than industry. 1In the over-all
economic development strategy of a country technological
development would be a catalytic agent for industrial growth
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and could become a major instrument in the growth and diversi-
fication of industry. Research hased industrcial development
with indigenously developed technology would provide profit-
able outlets for agriculturzl develcpoment, irrigation, agro-
chemical and light engineerinc industries and so on, thus
providing a spring onard for inter-sectoral cconomic develop-
ment.

Contents of a Tochnological Plan

To prepare & couwprencnsive national techrological plan, it is
nacessary to make aa assecusment of tne technolegical require-
ments includec¢ in the current veveloprent Plan and also have
a broad idce of the rext ¢wo or three Develnpment Plans. The
crucial elemnants of techrologv are:

a. skilled man-power

b. local and importcd machinery ard equipment

i

c. local a~nrAd impcrted raw materials, anAd

d. the likely job apportunitics that nced to he created
in different Development Flans.

Based on tne guantitative informatior on trh~sc clements, an
internally consistent technologicerl plan can be worked out
and national policy measures recommended to facilitate the
implementation nf such & Plan. This planning procedure
should apply to =211 aspects of technology including foreign
investmonts, terms and conditions of joint ventures, repatri-
ation of capital and pvnfits, project cvaluation, industrial
property laws relatilg patents and tradce names, transfer,
adaptation and development of tcchnology, rezearch and
development ecnpenditure etc.

An important pre-regrisite for an industrial technological
plan is tbhe arscesrment of the technological requircments of
industrial daevelopment procrammes incluliing man-power,
machinery ans equirment. This should be compared with exist-
ing facilities with a view tn determining additional
requirements.

In the Pevelopren” ©lan (1974-78) it i3 indicated that various
Government agencies will urndertake periodic survey undex

the direction of the proposerd National Council for Science

and Technology. The Plan also proposes to undertake a

review of the national research programmes to cvaluate their
relevance to the developm~nt targets set up in the Plan and
to suggest a re-orientation necessary. A reoview of the
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effectiveness of the machinery involved in technology inno-
vation and technology transfer is also visualized. The Govern-
ment has proposed to increase its expendituire on research and
technological Jdevelopment from 0.91% in 1971 to 1% of the
G.D.P. in 1978, This would work out to K€ll million in 1978
and an annual growth ratc of 11.5% between 1971 and 1978.

For Kenya to achieve the industrial targets corresponding to
the Lima Plan of Action. it will be necessary to increase
substantially the expenditure on industrial research and tech-
nology.

In Kenya, most of the deveclopment in the manufacturing sector,
in the past has been confined to the process of industrics

or import substitution of consumer goods with substantial
foreign investments in imported technology and little effort
to develop local technological capacity. The same holds true
in the case of cixtractive sectors including mining and forests.
This asymetric dependance of technology has reflected in Kenya's
ability to produce capital and intermediate goods thus aggrav-
ating the differences in technological capabilities. The
sophistication acquired in the manufacture of capital goods
makes an important contribution to the utilization and adap-
tation of capic~l equipment to suit local factor endowments.

The continued dependance on foreign technology has resulted in
a heavy burden on the balance of payments, by way of direct
foreign exchange transfers for the import of technoloqgy,
repatriation of profits, interest payments of royalties and
cost of expertisc. To this must be added the likely burden

of over-invoicing of imported machinery and equipment and
intermediate products. It has led to a situation where the
pattern of national industrialisation is overwhelmingly
influenced by global strategy of profit maximisation followed
by the multinationai cooperations.

It therefore needs an aggressive scientific and technological
effort to influence the pattern and direction of industriali-
zation and natural resource development to achieve an acceler-
ated balanced 2nd sustained economic growth in the country.

Some of the measures that need to be taken to achieve a
balanced technological development at the national level
include;-

a) Restructuring of the rules and requlations for import
of technology and the code of industrial property
system related to patent and trade marks.
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b) Devising adequate measures to strengthen the technolo-
gical capacity of the country, thereby reducing the
technological dependence.

A lot has been said and done at various international fora

for the need to alter the exirting international legal and
juridical patterns in the area of transfer of technology to
serve the interest of the developing world. A number of
developing countries have already implemented these decisions
and have set up institutions and evolved procedures for the
development of technology to suit their local environments

and to adapt imported technology in harmony with national
priorities. The Government now proposes to take advantage
from the achievements of modern science and technology for the
acceleration of Kenya's economic and social progress by
creating national capacities for the application of industrial
technology. The national industrial technology plan would
include the following important measures:-

a) Restriction on import of technology in fields, where
indigenous technology is available;

b) Restriction on abuse of patent rights and trade markss:

c) The transfer of technology to be more effective and on
reasonable terms and conditions;

d) Training of local personnel in key technical positions
and easy access to technical documentation;

e) Strengthen machinery for screening, evaluating and
assessment of imported technology for its direct and
indirect cost;

£) Establishment of necessary infrastructure and support-
ing institution for development of indigenous techno-
logies e.gq.
- Research, development and testing laboratories
- Tool Room facilities

- Development of Engineering and design facilities
g) Encouragement of local engineering consultancy cells:

h) Standardisation of locally manufactured items and
intermediate products with testing facilities;
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i) Establishment of a technical information centre

j) Promotion of Research development and testing
facilities at factory level for manufacturing of
better quality goods;

k) Development of appropriatc technology for development
of rural industrial and agriculture sector.

In short the Plan should aim at aconomic self-reliance through
technological independence by channelling the limited resources
for attainment of better productive capabilities for the
benefit of the common man in the country.

Policy for Acquisition, Adaptation and Development of Industrial

Technology

In Kenya, Government's intervention in the operation of market
forces is limited to the most essential elements. The
acquisition of technology at the enterprise level is normally
decided by the entrepreneurs themselves. Government may be
indirectly able to influence the selection of technology in the
case of industrial projects having foreign collaboration
through such institutions as the New Projects Committee which
normally screens the projects before providing foreign capital
repatriation guarantee under the Foreign Investment Protection
Act. The import requirements for increasing capacity or
diversification in the existing units are screened by the
Foreign Exchange Allocation Committee. Few entrepreneurs may
also approach different Ministries and/or the Industrial
Survey and Promotion Centre of the Ministry of Commerce and
Industry for assessing the prospects for the items they intend
to manufacture, preparation of Prcject Profiles or Feasi-
bility Reports etc. 1In these cases, Governments influence in
the acquisition of foreign technology can only be indirect and
marginal. With the strengthening of the National Council for
Science and Technology and its various advisory committecs

the national capability to identify and select appropriate
technology will be strengthened. Rigorous technological
evaluation of new industrial investments may have to be under-
taken if we are to rationalize the acquisition of industrial
technology to suit local conditions.

The process of technology selection requires two basic pre-
requisites. They are:

a) information on alternatives and

b) capability of choice among alternatives.
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If detailed information regarding costs, size of operation,
quality of output, efficiency in production etc. is available
for different technologies it is possible to make a viable
choice and strengthen the negotiating position of the buyer.,

It is necessary to build up local capability to disinte-
grat~ the various elements of a technological package such as
‘core' and ‘peripheral' so as to provide flexibility to select
different elements from differcnt sources and also promote

the development of local capability for the manufacture of
simpler elements in the technological package. Many develop-
ing countries have demonstrated that large industrial plants
designed to operate in the industrially developed countries
can be redesigned to suit smaller scales of production, intro-
ducing labour intensive stages as far as possible, facilitat-
ing easier upkecp and maintenance and subst ituting expensive
and automatic control system by simpler ones. A capability
for plant redesign is the foundation for sound and rapid
indigenous industrial technological development. 1If one can
see an industrial plant not as a2 package but a series of machines
a major problem of technological adaptation would be overcome.
With the variety of technologies that are being imported into
Kenya, it is not easy to disaggregate ‘turnkey' projects to
benefit the country without a strong national technological
set up and a technological policy. Such a technological
policy is therefore a pre-requisite to sound industrial
development.

Objectives of Industrial Technology Plan

The major objectives of an industrial technology plan are:-

a) Control over the importation of technology, and
strengthening the bargaining power for obtaining the
best terms and conditions.

b) Establish supporting organisations for generation and
dissemination of Industrial Technology e.qg.

i) Regional Industrial Research & Testing Labor-
atories

ii) Tool Room
iii) Engineering Research Development & Design Centre

iv) Local consultancy organisation



Incrcase the indigenous technological capacity for the
appl ication of appropriate technology relevant to
development objectives and promote its diffusion and
dissemination amongst the users.,

Make inAustrial enterprises aware of the importance of
creating local technologiccl capability.

Create or strengthen machincry for screening, evaluat-
ing and assessing the direct and indirect costs of
imported technology.

Plan measures to improve prductivity and product quality
in the existing industries.

Assess the technical man~power requirements for pro-
duction and managerial functions, and promote its out-
put in the country.

Promote co-ordination between the Research, Development
ani testing centres, Engineering Institutions, Industry
and technological institutions to levelop new technolo-
gies to suit local requirements and avoid overlapping of
activities, duplication of efforts and infructuous
expenditure.

Systematic development for processing of locally avail-
able raw materials for better end-values, by promoting
new industrial activities in the country.

Industrial technology is now ~lmost wholly imported into
Kenya. The I.L.0./U.N.D.P. Report on Employment, Incomes and
Equality (1) pointed out that "the prevailing import-substitut-
ing approach has serious weaknesses from the point of view of
an employment strategy, becausc it intensifies tendencies
towards unequal income distribution, capital intensive
technology, under utilization of capacity, lack of export
incentives etc." It emphasised that a predominantly capital
intensive technology is incompatible with the wider spread

of employment opportunities when incomes are generally low
and population growth rapid. This idea is even more
dramatically presented by an UNCTAD Secretariat Report which
states that "technologies designed where labour is scarce

are transferred unaltered to poor countries where labour is

(1) I.L.O. Employment, Incomes & Equality 1972 p.1l8
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abundant because they alrecady exist and because the heavily
protected monopolistic or oligopolistic markets of these
countries obviate the need to rdevelop new ones." The self-
perpetuating fenture of technological dependance is ensured

80 long as an industry or product group is under foreign
control and the launching of domestic technological initiative
in those lines remains academic. The I.L.0./U.N.D.P. Report
suggested that Kenya should try to produce industrial products
appropria te to Kenyan environment and to Kenyan needs, provide
additional incentives to use efficient labour intensive
technologies where they are available, to seek them out where
they do not exist. It is reported that little research is
done by private enterprises in Kenya on technology though a
number of establishments are s3il to engage in such activities.
The foreign owned enterprises which predominate in the formal
sector rely on research by their parent companies. They also
rely on parent companies and foreign engineering enterprises
for other types of technical service such as machine an‘1 plant
design. Private enterprises are estimated to be spending
about £100,000 a year on local research and development. Thus
Kenya's industrial research efforts can be summed up as -
fragmented and uncoordinated.

The major objective of an Industrial Technology Plan is to
change this situation and to create, for indigenous technolo-
gies, an appropriate scope for application. This would need
some of the most challenging and innovative initiatives to
build national technological capacities for urban industries
and also to supply technology to rural areas.

It is neither necessary nor feasible to develop a whole set of
new technologies through a massive research effort. Kenya
has neither the money, the men, nor time for this exercise.

The Government should be able to take advantage of the multi-
national technological expertisc through international aid
agencies to help in the building up of local technologic:l
base. New technology programmes should be initiated to

assist the industrial development targets set for the develop-
ing world by the international community. In particular the
links between industry and research institutions have to be
strengthened and a close relationship established between

the needs of industry and the programmes of research.

Strategy

The strategy for the control of technology can be considered
under three headings:
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a. The foreign exchange cost of technology transfer,
b. The appropriatness of technology,

c. Development of local technological capacity.

The Government of Kenya has followed a flexible approach
towards foreign investment which is expected to be continued.
However, the flexibility with respect to repatriation of
capital, profits and dividends is the most crucial aspect of
incentives to attract foreign entrapreneurs. Kenya's image in
this respect has been good and should be continued. But the
type of technology to be imported has to be decided in close
consultatiion with the relevant Government agencies, so that
Kenya is able to develop its own technological capacity to
progressively rcduce the present technological dependance on
the industrialized countries. Uncontrolled importation of
technology is a continuous drain on the foreign exchange
resources of thc country. In many cases it is reflected in
the processing of highly protected consumer goods with imported
raw materials and other inputs to cater to a small domestic
market. Such a situvation provides no incentives to develop
local inputs and provides opportunities for transfer pricing of
imports and exports and reducing commitment to Kenyan profits
tax. The I.L.0./U.N.D.P. Report(l) pointed out that "this
type of transfer pricing car have a particularly markel effect
on an economy like that of Kenya where imported intermediates
comprise a very large part of gross output in the manufactur-
ing economy. It requires only a very small over-pricing
ratios to bring about transfers of resources which can, since

they are untaxcd, constitute a very large proportionate addition

to the resources transferred through the repatriation of
profits”. If tcchnology import coming in with foreign invest-
ment is adequately analysed, it may be possible in many cases
to develop substitute local raw materials and other inputs,

fabricate simple machines and equipment locally and substantially

increase local share of industrial investment. If a planned
effort at technology is not made and industrial investment

and technology is allowed to continue as in the past, a
substantial proportion of the young people entering the 1labour
force is likely to remain unemployed in the near future. The
strategy for the control of imported technology and the
development of national technological capability is to make
the maximum use of Kenya's factor endowments and to induce
Kenyan economy to operate more efficiently so that the people
of Kenya achieve higher economic growth, get more employment
opportunities and obtain a wider distribution of the increased
national wealth.

(1) op.cit.p.154,

o
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Control of Technology

The normal channels of technology transfer are:

i) Partial or wholly private investment,
ii) Turn-key projects,

iii) Supply of equipment machinery and know-how,

iv) Employment of individu.l foreign experts, and
v) Licensing ariangements.
i. Partially or Wholly Private Investment

Wholly private investment or joint ventures are the most
common forms through which transfer of technology takes place
in Kenya normally with majority control in the hands of foreign
investors. The I.L.0./U.N.D.P, Report has pointed out that on
the whole foreign firms are more capital intensive than local
ones and that the share of labour in value added is lower in
foreign firms than in local ones. Thus for the country, it

is a drain of foreign exchange without at the same time
contributing tc solve the employment problems.

While approving of foreign collaborations and import of
technology by local investors, the government should take
appropriate measures to assess the direct and indirect costs of
such technologies and benefits to the national economy. Some
ceiling should be fixed for the capital outflow in form of
royalties, technical know-how fees and Research and Develop-
ment expenditure. Large units should be obliged to spend
sizable portion of the profits in R/D work and development of
indigenous technology in their local premises in Kenya.

ii) Turnkey Arrangements

The turn-key mznner of transfer of technology has the :dvant-
age of the contractor having full responsibility for th2
implementation of the project, with assured timely deliveries.
Here again the government machinery should be in a position to
screen and evaluate the actual cost of the machinery on world-
wide basis. This mode of transfer is only possible, when the
local expertise for the technology involved is adequately
available and is in a position to take it over from the
contractor after the trial runs.
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iii) Supply of Equipment, Know-how and Experts

The transfer of technology through an agreement for supply of
whole or part of the equipment, know-how and expertisc, has

the advantage of participation by the host country to a maximum
extent from the very snception of the project and facilitate
the local development of technology. For this purpose the
Government of Kenya must have a national organisation with
local engineering consultancy cxpertise to act as a receptor
of technology. This method of transfer of technology should
be preferred over others inspitc of its disadvantage of longer
gestation periods.

iv) Individual Experts

Countries having their own well developed technological
potential sometimes demand services of individual experts and
in specialised fields, where local expertise is not available,
thus making maximum use of their own experts and creating sense
of self-confidence in them for taking important investment
decisions. The Government should adopt this method in all

such projects where a basic technological capacity has :lready
been generated in the country e.g. consumer industries.

v) Licensing System

This method is utilized for av~iling of the marketing advantage
of reputed trade names or patents by purchase of secretive
technology. Whereas it does save the initial cost of research
and development work that goes into it so long as the trade
mark and/or the licence is used it is necessary to use the
technology that goes with it. Usually the local investor is
hesitant to develop indigenous technology, and run the risk
of losing the market. Once the branded product has gained
widespread consumer acceptance, there is little incentive for
the licencee to abandon it and sustain the expense and risk
of promoting his own trademack. This method is the most dis-
advantageous to the host country w ith maximum draining of
capital out of the country through a number of diract and
indirect channcls, besides its high initial cost. Por this
reason the Government might consider establishing the maximum
limit of royalties, both in terms of annual instalment and
total period for repayments and import of intermediate products.
The receptor unit in such cases might be obliged to invest in
research and development work, a minimum percentage of the
royalties paid, for development of indigenous technology thus
ending perpetual technical Adecpendence. The Government could
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play its role effectively for transfer of such technologies,
by progressively reducing the per pack or per unit of imported
content, inducing the party to encourage the progressive use
of indigenous content through local manufacture.

It is not possible to determinc a general formula to be used
for transfer of technologies for different types of industries
planned to be get up in future, as each case has to be studied
and assesscd on its merit taking into account the complexity
of the technology involved, its national priority and the
local expertisec indigenously available.

Appropriatness of Technology

One of the major aims of the government for rapid industrial
development is to help solve the problem of unemployment or
underemployment by creating new job opportunities. 1In

countries whore capital is scarce and 1labour unemployed or
underemployed, the emphasis should be put on maximising

capital productivity rather than labour productivity. 1Inspite
of Kenya encouraging growth of industrial economy in the past
decade there has not been a corresponding increase in industrial
employment. This is mainly duc to importation of capital
intensive machinery with little attention given to develop-

ment of labour intensive industries based on local raw materials
and skills,

Development cf Local Technological Capacitv

For development of local technological facilities, it is
necessary to have a number of institutions for training of
local personnel in different specialised disciplines, as well
as to provide assistance to the existing and new industries
to develop technological capabilities. Most of the essential
assistance to be provided in the form of facilities could be
classified under the headings:

i) Industrial designs

ii) Industrial Research, Development and Testing
Laboratory

114) Industrial Project Engineering

iv) Standardisation

v) Training Pacilities for Technical manpower

vi) Tool Room facilities

-39 -
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i) Industrial Designs

Industrial or Engineering design capability is the basic
requisite in building up self-sustained industrial activity
in any country. Availability of such facilities greatly helps
a developing country in acquiring and adopting technology
from developed countries. It can specially help to design
consumer and other products to suit the locally available
raw materials and other inputs and also redesign the imported
operative technclogy relevant to the scale of economy and
local skills. The establishment of an Industrial Designs
institute could coordinate the industrial research activities
undertaken in the college of Engineering Nairobi, East
African Research Organisation etc. so as to dovetail them to
the needs of the local industries.

The main functions of chis institute will be:

Product Zesign
Machine design

Designing jigs, fixtures and tools for Production
Engineering

Operation Sheets and production control
Machine loading schedules

Materizal specifications and testing procedures

Layouts

In order to be an effective organisation with practical

approach for rendering such services to industry it should
preferably bec linked with a Tocl Room and have close liaison with
industry. It demads the services of a team of well quali-

fied engineers with specialiscAd experience in different fields

of engineering designs. It will not be advisable to link it

with any tr>ining or Engineering Institution, which does not

have the opportunity to interact with industry and be conver-
sant with their design requirements.

Industrial Research, Development and Testing

Much of the industrial technology already available in

developed countries could be utilized for the establishment

of new industries in Kenya, with or without any adaptation.

But there are certain industrial problems related to utili-
gation of local raw materials, climate, the size of market

etc, which are peculiar to Kenya requiring adaptation of imported
technology. The operative technology related to such projects
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needs to be developed through research in local laboratoriei.
Such laboratcries will also be responsible for devising new '
innovations for achieving increased productivity and better
guality end-products and for disseminating technical knowledge
on use of raw materials, processes and industrial operations \
to the existing industry. Thc degrece of protection afforded
to the local industry has ensurcd it the domestic market
without entaiiing quality consciousness and adherence to
standardisation - elements which are pre-requisites for export
oriented industries. Very few industries are equipped with
the barest minimum testing facilities or an organized system
of inspection. An Industrial Rescarch Development and Testing
Laboratory should be entrusted with the responsibility for
not only creating quality consciousness amongst the local
industries, but also providing tosting facilities for a
selected number of industrial products. The main funccion of
this Laboratory will be to:-
i) Undertake research work or pilot plant studies to

develop operative technology for maximum utilization

of locally available raw materials;

ii) Inculcate guality consciousness amongst the local
industry and provide testing facilities for maximum
number of locally manufactured products;

iii) Help to solve the day to day operational problems
of the local industry;

iv) Provide facilities for adaptation of imported
technology relevant to the local skills, raw
materials and environmental conditions:

v) Prepare feasibility studies for the processes
developed locally.

In the initial stages this institution will be multi-disci-
plinary, catering to the simple technical problems faced by
various branches of Industrial Engineering. As experience
is gained and more and more expertise is locally available,
it could concentrate on specialised fields. It will be
advisable to have two such institutions one each at Mombasa
and Nairobi. Each institution should offer services in
different branches of Engineering besides normal services
of testing and technical guid~nce.

Jndustrial Project Pormulation

An Industrial Project report covers some or all of the follow-
ing points depending upon the type and size of the project:
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Market 3tudies

Pre- investment Studies or Froject Profiles
Feasibility report

Location~1l Studies

Selection of Technolocy

Industrial Process Enginearing

Materi~) Flow, Material *anlannes and Raw Material
reguirements

Layout ¥lans
Production Engineering
Civil work, services, offsite facilitiesn

Commissioning, training of Personnel

Whereas in certain cases, intercsted investors may undertcake
such studies with the help of private consulting agencices, the
Government should also in certAain casas iuitiate such scudies
on its own or with the help of some outside agencies, as a
part of its objective to proumote new projects. The cost of
preparing feasibility or project reports could he considered
as part of promoticnal expenditurc, which coull be canitalized
later at the timc of its implemantation. The Fecasibility
Reports m»y be undertaken with the assistance of speci-lists
in the relevant fields., But n-tion~l personnel should bhe
fully involved ~t every stagc 5o 3 o develop loc-l eupertise
for preparation of such repcrits. It is also envisage that
services of private consultanis localliy based will he fully
utilized in their field of ~cecinlisation.

It should be ma~c obligatory on th: part of foreign colla-
borators to 2ssociatoe local consultants right from the initial
stage of any industrial projecis, which will ultimately help
to generate cnowgh expertise indigenously in project angineer-
ing to indepcndently uadertake sucl. assignments in the futurae.
The Industrial Survey and Promotion Centre in the Ministiry of
Commerce and Industry has been in oncration since 1970 -»nd
has gained considerable erpertisc. in these fields.

Standardisation

One of the esscntial infrastructur~l facilities in 2 country
is a standards Institution responsible for the forrmulation,
adoption and observance of nacional standards so a2s to cnsure
that consumers get a fair dezl for their money. This
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institution must b2 vested with adequate authority to imple-
ment the adoption of nz-ioaal standards for locally manufactur-
ed products. This ran orly be achieved, if adequate quality
control measures are takcn richt from the raw material to

the finished product stage w:d testiny facilities are provided
for the finiched products. £uch measures will also help the
industry to compete in tn~ internacional markets both in
quality and price.

In these respects the goveinuwcnt hes already created the Kenya
Bureau of Standards shich needs to pe strengthened. There

is an urgert nced for establirihiing natioaair standards for a
number of goods of commow ns2 both ia the consumer and engineer-
ing fields. The Bureau of Stardards is already engaged in

this exercise. The standardc thuc established should be
acceptarcle in the export markcts,

Training Facilities fox Tochnical llan-power

The capacity of a country to acquire, adapt, disseminate and
develop new techrologies, dep2iads upon ite technical knowledge
or manpower availability and the systocm of trainirg of engineers
and technicians to mee: fu-ure demands. As at present in
Kenya, there is lack of siicably gualified and expericnced
engineers and pinfessiona.s it the decision naking levels,
which adversely aftects the preparation of Industrial Develop-
ment Plans and formulation oY industrial policies. The pri-
vate sector ger.:rally do-2s not undertake long-term planning.
The branches of foreign firms n~ve their production programmes
approved in their haadaquarters aproa?l and local firms normally
do not have suitably expericnced peopie for the plannirg exercise
nor have they presunably fcunc any re2d Zor it, because of

the existence cf z rcmparatively vrotected donectiec market for
their manufacturers. Thouyh th present output of the exist-
ing training and academic institutions is; adequate in numbers
there is scope for impsroving the gqual'ty of the training
imparted and re-orianting it ‘0 che occupational requiremants
of the country. The urgent ne=>d to promcte an outward locking
export-oriented manufact'wriiug czotor would require a high
degree of professional efficiency ~mong the local engineers
and technicians. The necd to crcate cuch training facilities
locally cannot be over emphasized if Kenva is to make its
contribution +5 wcirld industrial production as visualized in
the Lima Declaration and flan or Action.

There are some conspicuous gaps in trainiag facilities in
certain trades particularly at the middle and low level techni-
cal and managerial cadres. This is particularly true of
textile and leather technolocy and narin” engineering.

- 43 -




With respect to on-the-job training of technicians, there is

a need to organize a centralised training programme and control
instead of leaving their trzining to the discretion of the
employers.

The training programmes of engineering graduates in production
engineering nceds to be streoamlined to suit the current and
future needs of ‘ocal 1ndustries. Fresh engineers should be
provided with facilitiec and incentives to undertake pioneer
task of developing appropriatc technologies or solving prac-
tical engincering problems or adapting imported technology

to suit local conditioans. There is a dire need to revise

the present syllabii which was adopted to suit a different
pattern of manufacturing activities. The need to-day is to
emphasize on industrial growth and diversification, adaptation
of imported technology, creation of new designs and building
up of indigenous technology to manufacture quality products
for local market and exports.

Technical Information

One of the essential component for institutional arrangement
for transfer and development of technology, is the machinery
for provision o¢ information of a kind appropriate for the
purpose of technological decision making. The local manu-
facturers need to be provided with technical information
related to production technigues, product specification etc.
"Transfer of technology is an exceedingly complex process
involving a sencitive combination of technological, economic,
managerial, social and political fazctors." Technological
information i necessary for the design, selection, install-
ation and improvemert of processes, materials, equipment,
services, and methods. Irnformatior is a crucial input to
assist in the formulation »f coherent policies on technology
acquisition and its development a2t the implementation stage.
The utility of the decisions taken in these respects depends
mainly or. the quality of information available at the dispos-
al of the decision makers. At the policy formulation level

there is a need to be informed about the implications of policies

relating to foreign'investments, contractual arrangements

for the transfer of technology, local research and develop-
ment. At the enterprise level information about alternative
technologicee, sourceds of supply, minimum costs, technological
specifications, guarantees, delivery and implementation
schedules, man-power requirements is necessary. It is
therefore necessary to have a technological information centre,
for supply of such information on a continuous basis, on all
interrelated fieids of industry. The major items of inform-
ation is sumred up below:-

R
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i) Foreign investment sources

ii) Contractual arrangement for transfer cf technology

iii) Local Rcszaich developmert and desianing facilities

iv) Scurces of altarnavive tcshre’.ogies and its terms and
condition
v) Industrinli swecificatica of irndustrial raw materials

and intermzgiato itoms
vi) Sources of snpply o7 mucninery and eguipment with cost
vii) Local inputs -~ land, watcr, pover and fuel with cost

viii) Other incduvetrsial inputs 1n~luding skilled manpower
co3t of construction and trionsport etc.

ix) Govermment industrial nmolicies. incentives and list
of priority indnustries

x) Finanzial institutiors ond tevias of tending

xi) General eavironmental conditions including climate
conditions and soil Aat:r otc,

Presently the inv-stor has %0 g2 to diftcrent places like the
Ministry of Commerce and Tndust:-y, develepnent banks, Chamber
of Commesce eic. and stiil may nct be able to get all the
information to erable him t. tnke informed decisions. Lack
of adequatc and reliable inTormaticr is one of the major
reasons for the importation amd application of diverse and
often inappropriote vachrologics iateo the country.

An exper group uador the aucvizes of “he United Nations
Office for Scicnce and ‘iv.chnolagy has recormendcd that develop-
ing countries should =et up natsonar centres capable of
providing a complete “esrnacioc v indoimrtiorn service for
potential users. 35uaen a Ceptre 1s also recommended fo: -

a) devalen methody <o rocivete technicians, skilled
workers, entveprenaiis e:c. +5 use the information:

b) identify the actual problems faced in an industry
throvgh periodic vi3its of snmecialists to the
industrial houses. factoarles etc:

c) organise vinits. got togethers, ocen houses etc, by
which tlie pcople from indusiry visit meet and
discuss their specific problecns with specialists
and get zcquainted with aew technclogy developed
in the country iad elsewhevrcy
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d) present the information and ideas in a language
readily understood by the people from industry;

e) provide complete packaged information covering not
only the technical aspects of a problem but also
the technological feasibility, economic viability,
the suitability of a technology to the Socio-economic
context, facilities available to utilize the
technology etcs and

£) provide specialized industrial technological inform-
ation such as market intelligence technology trends,
regulatory, legal and other environmental information.

In Kenya, one of the institutions which has the background and
potential capability to undertake the above responsibilities
is the Industrizl Survey and Promotion Centre in the Ministry
of Commerce and Industry. With the existing of constrains

of technical man-power and material resources, the I.S.P.C.

is already functioning as the national centre of technolo-
gical information. The material and man-power resources of
the I.8.P.C. have to be substantially strengthened through
national efforts and international assistance to reinforce
this activity of the Centre.

Tool Room

Pacilities for Tool Room work for manufacture of tools, jigs
fixture and dies is an essential service, that shauld be made
available for setting precision engineering in any aocountry.
As this involves purchase of very costly precision machinery,
and is comparatively less remunerative vis-a-vis process
industries or consumer items, it is generally capital shy.
The promotion of such an activity is normally done by the
government in any developing country in the initial stages
of Industrial development, These services are generally
coupled with Industrial Design facilities.

Normally a Tool Room will consist of:-

jig tool and die design section
Tool/die/jig/gauge manufacturing section
Tool/die servicing section

Metrological section

+
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It also acts as an important channel for transfer of technology
from a developed country to a developing country. As at
present very little of such services are available in Kenya
herefore, in order *o achieve self-reliance in precision
engineering it im necessary for the Govt. to take initiative
for setting up at least two tcol rcoms at important industrial
centres with the Lalp of some intc-national agencies.

The major objective for the proposed tool room will be:-

i) Training of technical personnel in designing and
manufacturing of tools, dies, gauges, jigs and
fixtures

i1) Provision of advisory services to local small and

medium manufacturers

iii) Manufacture o tools, Gies, gauges and jigs and
fixtures.

iv) Training of techricians in meterological and quality
contcol work.

v) Assistance for standardization of processes and quality
control.

Besides providing the essential tool room facilities to the
local industry, it will help to generate a local cadre of
hiqghly skilled {00l rocm tecimicicns, which will spread to
other industries and be ultimately responsible for building
the industrial pyramid of the count:y.

Electronic Industry

In this age of space engineering and conputer science no
country, aspiring to push through its industrialisation programme
and compete in the intcraational world, can afford to sit

back and do little to develop its own electronic technological
base. In Kenya few multi-nationals have ventured to assemble a
few of the entertainment and telecommunication items, without
undertaking any projramme for manufacture of components and
development of local skills. The import of different type of
telecommunication, cntertainment, office equipment and defence
items based on the use of electronic components has nearly
doubled itself in the last five years, and is likely to do so
in future as well. It is therefore proposed to establish an
RBlectronic DPevelopment Centre with facilities to design and
develop simple electronic components and generate electronic

expertise. -
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Plan of Action

An Industrial Technology Plan for a country has to incorporate
a variety of inter-related actions to cover a wide spectrum
of activities. Many of these inter-related actions can be
implemented simultanecusly.

In Kenya two ecctors need to be given priority consideration.
These are engircering iudustriocs with emphasis on light
engineering beczuse of cheir importance to the manufacturing
sector and in view of the skills and capabilities they help
to create. Adgro-kased and agro rclated industries are also

important because they provide "the most direct means of increas-

ing incomes and employment for thec nation as a whole and of
generating exporis with the minimum use of scarce resources."”
It is recognised that an important function of the Technology
Plan is to protect local industry aad indigenous research
efforts. It aims at lowering the level of dependancy on
foreign technology and channelling the flow of technology
into the preferential sectors of industry. The different
projects that need to be implemented t» achieve these aims
are described below:

Project I - Creation of an Industrial Technology Advisory
Committee

The Industrial Technclogy Advisccy Committee will be one of
the committees funeticning uvnder the National Council of
Science and Technology for advising the Council on various
aspects of deveionment of Industrial technology in the country.
Its advisory fun:tions will cove= the following aspects:

i) Basic policier for the promotion of Industrial
technological capacity in Kenya

ii) Preparation of Schemes and plan related to the
Industrial Technoloay, and submitting the same to the
ministerial decision making body for approval and
implementation.

i1ii) Liaieon with developed and developing countries and
international agencies for importation of appro-
priate technology:

iv) Creation of necessary infrastructure for develop-
ment of indigenous technology

v) Asscssment of technical man-power requirements and
revision of the curriculum of the existing insti-
tutions to suit local needs and creation of addi-
tional facilities for training wherever necessary;

|
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vi) Maintenance of a national registry of technical-
manpower in the country, and

vii) Any other aspect on which the NCST would seek its
advice.

Project 2 - Regional Industrial Research Development & Testing
Laboratogx

The present faciiities for Industrial Research are limited to
the few educational institutions and the E.A. Research
Organisation. Because of the limited financial and manpower
resources, and multifarious educational responsibilities, these
institut ions arc not adequately equipped to undertake applied
industrial resecarch. It is therefore necessary to have one

or more independent institutions encompassing the following
industrial research ard development activities:

i) Pilot project studies for industrial processing of
local agricultural produce including cereals, oil
seeds, forest resources, medicanal plants, leather
etc., to achieve better end-values;

ii) Beneficiation, extraction and processing of minerals/
ores locally available and suggest new manufacturing
activities

iii) Develop processes for utilization of agricultural and
industrial waste

iv) Design and manufacture prototype of post-harvest
agricultural equipment to facilitate its local
production, e.g. oil seed/sugar cane crushing
machinary, wheat threshers, rice hullers, storage
bins, simple “ransport equipment etc.

v) Assessment of technology requirements and evaluation
of imported technology

vi) Establish testing facilities for raw materials,
finished and semi-finished goods locally used including:
a) chemical and metallurgical testing
b) physical testing
c) performance testing of locally manufactured goods

vii) Encourage testing and quality control and promotion
of R/D activities at sitc by the local industry
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Project 3 ~ Standardisation Institution

The Kenya Bureau of Standards hLas already been set up as an
autonomous body and has been made responsible for formulation
and implementation of national standards in the country, to

help produce quaiity goods. It however needs to be appreciably

strengthened, both ar regards manpower and testing equipment.
There is immediate need for formulation and adoption of some
national standards for a number of locally manufactured items
which could be done in consultation with industry and trade
and based on British or any other international standards
normally acceptable in the World market.

It is also necessary to set up a testing laboratory suitably
equipped to test most of the items for which local Standards
are formul ated.

Project 4 -~ Technical Information Centre

A technical information Centre (Data Bank) is an important
mechanism for technology transfer. This Centre should acquire
all relevant information related to the type of technology

and industry to be developed locally, specifically sources

of technology, raw materials, intermediate goods and machinery
and equipment.

The main function of this Centre will be to collect and
disseminate information regarding:

i) Foreign investment sources

ii) Contractual arrangements for transfer of technology

iii) Sources of alternative technologies and its terms and
conditions

iv) FPoreign equipment and raw material suppliers

v) Coat of loocal industrial inputs e.g. land, water,

power, labour etc.
vi) Cost of construction, transport etc.

vii) Government Industrial policies incentives and list of
priority industries etc.

viii) Poreign government commercial agencies
ix) Terms and conditions for the technical collaborations

x) General environmental conditions including climatic
condition and soil data etc.
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It is rather difficult to have access to the foreign sources
of such informatinn, for which assistance of international
agencies like UNILO, UNESCO, ILO, UNCTAD, C.F.T.C. etc. would
be relevant. The Industrial Survey and Promotion Centre,

of the Ministry of Commerce and Indvstry, currently undertakes
some of this work.

Project 5 - TIndustrial Project Enugineering

- - ——— — a—

In order to develop local “ndustrial Project Engineering
Consultancy Scivices in the private sector, the Government
should encourage the loca! consultancy firms by:

i) Riring services in their spacialized fields in
preference o fcreign consultants.

ii) It shculd be made obligatory on the part of the
foreign collaborators for big projects, to associate
local industrial consultancy firm for preparation
of feusibiliiy or project reports.

iii) Maintain a directory of approved local Industrial
Consultants with detailed information regarding the
gqualifications and expariences of their staff and
specializcd ficlds for the beuefit of potential
investors.

iv) Tax hoiiday for the first 3-5 years of operation
for the Consultancv Firms.

Project 6 - Tool Roonm

The weakest link tor the manufacture of precision products of
consistant quality in Kepva is the lack of facilities for
manufacture of t>ols, dies, gauges, jigs and fixtures. Being
highly capital inceasive aud skill based, this activity is
capital shy. The covernmant should therefore take the
initiative to ctetting up cool room as public sector develop-
ment projects wilii the arcigtance of Lilateral or international
agencies in important industrial centres, with the following
objectivea:

i) Training of technical personnel in designing and
manufactuce of tnols, dies, gauyes, jigs and fixtures.

ii) Manufacture of tools, die, gauges and jigs and fixtures
for the industry on jobbing basis

ii1) Training of techniciars in metrological and quality
control work
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iv) Assistance for siandardisation of processes and quality
control

v) Provisicn of Advisory Services to local small and

medium inAustries cn production t=2chnology

-

Project 7 - Zdvcaticn & Training

The major schemcs under this project are:

i) I'ational registry of technical man-power available

ii) Revision 0of curricula with greater dose of practical
application of tecnnological knowledge

iii) Assess the future requirement of Engineers, Technicians
and craftsman by the irndustry as per national plan and
identiry gaps if any.

iv) Make provision for training of technicians for textile
and leather technologvy and marine engineering in the
existing polytechnice or new ingtitutions

v) Organise producticn engineerinc course in the college
of Enginearing, Nairobi

vi) Centralized zpprenticeship training schemes for on the
job training in faccorios.

vii) Closer liaison becween industry and technical training
institutions

Project 8 - Exnort Promotion

Besides helping to narrow down the international trade deficits,
export promotion programme has » considerable direct and
indirect influence on improving the technological capacity in
any country. It helyps to:

i) Expose the local manufacturer to better production
techniques used in othe: countries
ii) Improve the products designs

iii) Create cost and quality consciousness amongst the
local manufacturer

iv) Exchange processing of local raw material for earn-
ing better end-values abrn~d.

v) Give an opportunity to better utilizc capacity of
industries based on local r-w materials and skills.
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It is therefore suoyested thezt the X=2nya External Trade
Authority shculd:

i) Undertake mora zonal siud'es - spacific 1lly in
Middle East and African countries - fo. items of
local manuficture . havi.g export potential

ii) Suggest processing o° lnz2al raw materials - presently
exported in raw form, f.r be-ter end-values

iii) Organize visits abroad by local tears of manufacturer
expoiters

iv) Participate in more forcign indust.ial exhibitions

v) Import prototype .=wples of products having potential
for local manufacture anl for export.

Project 9 - Electroric Development Centre

Of all the indusiries in the developed and most of the develop-
ing countries, the elactronic industries have the fastest
growth rate ir the recent ycars. Tt ig mainly because of its
importance fcr the manufacture of -Y~fence anA entertainment
equipment, inter-communication systems, business machines and
instrumentatio:n. There it a’so max mun concentration of
Research and rCevelopment activities in this field in .nost of
the countries resvl:cing in fastes:t obsolescence rate in this
industry due to new ianovatiors and wnventions. It is
difficult for ary coun.ry to azl:ieve ~ny aearce of self-
reliance in defence or industrial production without keeping
pace with the 1-~tecrt developnent in e¢lectrornic technology.
The present sysce of me.€ly haviing asserbly plant for enter-
tainment or telecormmunication items can hardly contribute to
the developmen. o7 1acal elec*rrnic cxpertise and skill,
S8aving of foreign excnauge or miniaise complate dependency on
foreign techniczl Lknov--h~v. T¢ is in “his context, th~t it
is suggested to have an Flectronic Development Centre in
Kanya, which nelp tn gyenerate local expartise and skills,
offer common sw=rvice facilities ~nd alen g2 ve as a gond media
for transcfer of electronic technoloyy.

The consumption of various t¥res of equipment in the country,
based on use of electronic rechnnlngy, has increased from

K.Sh 129.8 millinn in 1973 to K.Sh 144.6 million in 197%,

as compared to K.Sh 73.54 millions in 1970, Though it may

not be possible “o undertake manufacture of a number of elec-
tronic components locallv due to economy of scales or intricacy
of technology irvolvad, there are other irems, which could be
considered for loca) manufacture provided suitable facilities




- 40 -

and technology is made available to local entrepreneurs. 80..
of these componenics. vhich arec alraady being manufactured by
small scale rcectcor in other cnuntries are:

i) Capacitors, reziators «nd condensors of different
types

i1) Blectroni~- switcnes o diflferent types

iii) Miniatucre magnets

iv) Miniature relays, transformers, I.F. coils,
R.¥F. coils, cavacicors, motors etc.

v) Microshonea, loudspeakers, cones

vi) Counters - electronic, magnetic, digital and
impnulse

vii) Transreducers of dAifferent type

viii) Magnetic tares, carsets, cartides

ix) Pick-up ani pick-up cartridges

x) Elec:ironic calculators

xi) Walkic talkie

xii) Printed circuit toard and many other such items

The feasibility and priority for loca) manufacture of different
items couid be determinsd by undertaking a survey for its
demand in the country by the proposed elecironic Dev. Centre,
with the help of any International aid agency.

The Objective

The major obhjecti-~s of this Centre are proposed to be:

i) Practiczl and theoretical training for manufacture
of simple elactronic items to qualified and
experienced techricians and engineers

ii) Desigu and development of prototype electronic
items

iii) Teeting faucilitiesz and

iv) Advise the government on evaluation and adaptation

of imported tachnologies
v) Manufacture of few key electronic components.
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The proposed Electronic Davelopment Centre will not conflict
with the existing assembly and/or manufacturing activities in
the field. Cn the contrary the local entrepraneurs will be

in a bettar position to negotiate with foreign collaborators
from a pogition of strength in viow of the technical facilities
and expertise ro0cally avail abae,

Por this purpose it may be¢ necessary to seek technical and
financial assistance of swcme Interaational AiA Agency.




B. INDUSTRIAL RESEARCH AND DEVELOPMENT INSTITUTE

Introduction

Kenya has achievaed a .emarkably impressive industrial growth
Auring the first decale of Independance. In the 1974-78
Development Plan a growtin rate of 10.2% per year is envisaged,
though the performaance during the first two years of the Plan
has been less tuar satisfactory. During the first phase of
industrialization. the strategy was import substitution to
cater to local Femand in a well protected market. This easy
phase has now almost worked iiseli out, and, the need has
arisen for an cutward looking policy of industrialization to
cater to export markets, usinc as much as possible local raw
materials. In this phase, more euaphasis has to be laid on
the quality of goods proiuced and their prices to be internation-
ally competitive.

The achievement of this national goal demands establishment

of certain infrastructural facilities to cater and expedite
the desired level of industrialisation. One of the most
essential of these services is the facility for Industrial
Research and Develonment to heip maximise the output with the
available human an<d material sources and limited financial
resources. The l2vel and field of Industrial Research acti-
vity, the organisation, the nature of problems to be undertaken,
will greatly depend upon the financial and human resources
locally available, and the mental! attitudes of the men at the
helm of affairs in the industrial field. It may neither be
feasible, nor advisable to plan for fundamental or basic
research in the initial stages. 2 beginning has to be made in
rendering simp.e industrial and technical services to fulfil
the immediate need of the industry and modification or
adaptation of imported techno’ogy in certain industrial fields
for maximum utilizacion of 3kills and raw materials locally
available.

The industrial activity in Kenya has already reached a level,
where it is a position to pcnetrate the foreign markets
particularly neighkouring African countries and compete both

in gquality and price. The proposed Institute will help the
exporters to cut aown their piroduction costs, improve the quality
of their product and proccss che iocal exportable raw materials,
s0 as to have better end-values and still be able to compete

in the international markets.
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The Present Position

Inspite of the multitude of the existing R/D establishments in
the country, vcry few are ~ngage.i in worthwnile manufacturing
activities. 7The E... Industrial Reseacch Organisation at
Nairobi is exclusiv ly d:voted to Industrizl Pesearch anAd
Development pro'.lems, bnt its £iell of activities are limited
mainly to food wud cecanics induvsiL-ies and to some extent the
Agriculture sector. Some »f th- cducational institutions
also claim to excerd resting Jz~ilities to the local industry
and also unfertcke s.ample ‘nidvustrial projects involving
appropriate technoulegy. The types of equipment installed in
these institutions are however CGesigned for teaching purposes
and are not adequate to suit the requirements of an industrial
research and duvelopment work Mo~eover the University
facilities are moic suited fo: academic purposcs znd are not
geared to commer~ial purposes.

In the fourth plan (1974-78), the government has proposed to

increase thc cxpenditure on Research and Technical Development .
from N0.91% to 1.7% of G D.P. by 1978 whicl: wnrks out to be

KEg. 11 millicrn for all the sectors.

A minor part of this budget ear-nizrked for Industrial Research,
is mostly allszated to K A.I.:.0., T.5.P.C., College of
Engineering anc Polytechnie, Mairobi. Considering the fast
growth of industry as cnvisaged in the plan, and the need

for providinc sucn survices tu :the iladustry, these funds may
have to be apnreciably increzsard.

In the private sector, the positica is ro better. Very few of
the existing indastries are equipped eves with the minimum
essential equip'went &t :ite for quality control. The large
scale factories, mostly owne: Ly mvlti-nationals, solely
depend upoun theii parcat crianiza*~ion even for simple testing
of raw material or finisiied goo's which were so far meant for
local consumption. With tns chancerd emphasis on an outward
looking policy the need tor local research and develcpment
facilities to create a technclogical baue locally, can hardly
be over emphasised.

It is in this background, that i: i3 proporad to establish an
Industrial Resea-ch and Dzvelopment Institute at Nzirobi in
Kenya, followcd by another similar Institute at Mombasa.
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Scope of Services

Because of gencrai shortage of highly specialised scientific
personnel and limited resources, the research activities of

the Institute will be: limited to applied and developmental
research, in fie'ds rot already covered by the existing R/D
organisations znd devote its attention to adaptation and appli-
cation of known technologies. The investment so made, may be
considered as an investment in industry, as the activities of
the institute wiil be mainly oriented towards practical problems
and the actual ne.i1s cf the industry, yielding quick benefits
to the industry. When sufficient research consciousness has
been created amoncst the industrialist, and local scientific

and technological talent has been generated, problems related to-

higher level of applied research or basic research could be
undertaken.

In view of the facts mentioned above the R/D activities of
the Institute will be limited to:

Engineerinc Industries

Textile Technology

Leather, rubber and plastic industries.
For this purpose, it may enter into acadenic partnership with
some foreign research institutes in developed countries
specialisin¢ in such fields and avail of the known technologies.
It should also tave close links with universities and the

existing R/D orcanisation in the country, for inter disciplinary
cocperation, in the best interast of the country.

Functions
The major functions of the Institute will be:

i) Invastigation and development of raw materials and
natural resources related to Engineering, leather,
rubber, plastic and textile industries, for bettar
end-values.

ii) Provision of technical services to industry including

- Performance testing of finished goods

- Chemical testing of raw materials and inter-
mediate products

- Physical testing of raw material and finished
goos
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- Trouble shooting day to day operational problems
of the industryv

- Introduction of quality control measures within
the industry

- Improve productivity per uanit man and machine

iii) Promotion and rszistance in standardisation of raw
material, procesces and qualiti=s of finished products
in the related induscries in collaboration with Kenya
S-andards institute.

iv) Project Studies on prncosses related to the locally
available raw moterials or intermediate products.
having scope for commercial exploitaticn.

v) Pilot Project Studies for brocesses developed at
laboratory scale or for adaptation of foreign tech-
nologies.

vi) Project engineering includina process engineering,

designing of eguipments and layout plan etc.

vii) Assistance to jovernment on policy mattcrs related
to the specialised field of :nAustries.

viii) Training of sponsored candidates by the industry in
analytical and gaality control worl:,

The Organisation

The organisation of any Indnstrial Research Institute has to
be so planned as to create a congenial atmosphere fcr the
scientists an? technoloyist tc vork Adevotedly as a tean, and
be in a position tc deliver tneir best in the overall national
interest. They should have freedom of work, within the over-
all frame-work laid for the national developmnent prog: amme.
They should also be providad with adeqguate funds and facili-~
ties for undertakinog indus“riai rosearch problems or p. .lot
studies having maximum potential for indvstrial development.
In case of shortage of funds, they should have an opporuunity
to tackle the problems idencified, in other associated
institutions. The institute should have enough flexibility
to encourage initiative on the part of technologist anad
engineers and workers to generate useful wezk, of practical
application to the industry. and not be burdened with the
rigid administration procedurcs.

Considering its nulti-purpose functions, interdisciplirnary
approach and the operating conditions mentioned above, the
following alternative organisational set-up may be examined:
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a) Part of thec Collage of Eagineering, Nairobi

b) Part of the Polytechn’c Institute

c) Semi-autonomous body within the Ministry of
Commerce & Industrv

4) Semi-autonomous body under the control of National

Council of Science an? Technology

e) An Independent Institution.

As mentionz=d earlier, such inctitution may not be able to
function affectively as a part of the university, particularly
in a developing country. The University atmosphere is more
academic and it inay not be practicable to deal with Aday-to-day
problems of industry in such an institution. It has been
experienced in other developing countries, that practical
problems of grcat importance to industry requiring immediate
applied research are seldom considerec. equally important from
the academic point of view. Such institutions if set up within
the university, altimately Arift to become an elegated uni-
versity Eng. Laboratory, and lose contact with industry. The
same holds truz in case of polytechnics.

As the proposed Institute should function as a ~fomi-autonomous
body, with great degree of freedom and flexibility, it is
likely to function better and more effectively under the aegis
of National Council of Science and Technology, rather than
under any ministry. In the latter case it is bound to get
influenced by Civil Service practices and ultimately be bogged
down into rules and procedures. Idoreover the National

Council of Science & Technoiogy being manned by qualified and
experienced personnel, will be in a better position to lay
guidelines withian the overall national framcwork, and evaluate
its output occasionally, than the ministry.

As such institutions are mainly to be promoted and financed

by the government, the financial resources are likely to be
very much limited in the initial stages, which does not justi-
fy its being an independent entity, and try to duplicate
expenditure on non-professional staff. Having direct contact
with the industry and opportunity to tackle meaningful and
practical problems of immediate application to the inAustry,
the institute should be in a position to convince the

industry of its utility within a short period of its operation.

After gaining such experiences and generation of local expertise,

its workload and resources are bound to multiply. It may
only then be quite appropriate to consider its independent
entity with greater autonomy and cxpansion of activities to
undertake applied and basir TnAustrial Reasearch problems of
greater complewity.
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A partnership with similar Industrial Research Institute in
other friendly developed or developing countries, is considered
essential for availability of known technologies and mutual
exchange of information and personnel in the initial stage.

In view of the facts mentionecd above it will therefore be most
appropriate to place the Institute under the overall control
of an Advisary Body, with at lecast 50% representation from
Industry an? the rest including representatives of:

a) Nationzl Council of Secience & Technology

b) The Industrial Survey & Promotion Centre

c) The Financial Institutions

d) The Ministry of Agriculture

e) The International Ai? Organisation e.g. U.N.D.?2. >

U.N,E.<.C.0.

The Advisory Committee will be answerable to the National
Council of Science and Technology for its performance.

Capital Cost

Capital cost includes cost of:

- land
- Building znd other services

~ Machinery & equipment

Normally for this project a 5 acre plot of land around Nairobi,
with a covered area of 4-6,000 sg. meters should suffice in

the intial stage, provided adequate provision is kept for
expansion purposes at a later stage. The exact requirement of
covered area, required for each ving shall however grea-:ly depend
upon the exa t scope of services.

Similarly the cost of machinery and equipment, mostly required
in the intial stages for different Laboratories and the
maintenance workshop, shall also have to be determined la%-er,
after approval of the scheme in principle. As a rough estimate,
the breakup of cost of equipment is likely to be:

Chemical Lab. .o .o K.Sh 550,000
Mechanical Lab. .o .e 500, 000
Electrical Lab. oo .o 200, 000
Textile Lab. .o .o 450, 000
Rubber Leather Plastic Lab. .o 250, 000
Misc. Lab. equipment .- 200, 000
Workshon oo .o 150,000

K.8h 2,300,000

.




Adequate Provision should however be made for additional
equipment and machinery, when sufficient funds are made avail-
able through some international aid agency or a country on
bilateral basis.

Staffing Pattern

The efficiency and success of an Industrial Research Institute
of this nature will largely depend on the system of recruitment,
and availability of able professional staff in the country.

A Director will be responsibl= for overall control and day to
day functioning of the Institute, and will also function as
the General 3ecretary or Convenor of the Advisory Committee.
He will play the pivotal role of an Administrator, a leader

of the research team and a public relation man. He should be
in a position to inspire and stimulate his team of research
workers to be thoroughly committed to their mission in the
national interest.

The Director should be assisted by Assistant or Deputy
Director, who will be heading each division, In the initial
stages at least six Assistant Directors, highly specialised in
the following fields, may be recruited:-

a) Industrial Engineering/production Engineering

b) Industrial Design/Project Engineering
c) Laboratories - Chemical )

- Physical ;

- Electrical )
qa) Textile
e) Rubber Plastic & Leather
£) Administrative/Public Relation

Each Assistant Directors will be assisted by a Senior
S8cientific officer and Technical officers, specialised in
various sections. Their number will depend on the quantum
of work in demand. The general break-up of a minimum set of
technical officers required in the initial stages is given in
the Chart at appendix 1I.

It is further suggested that these technologists and Engineers
should be offered grades and salaries attractive enough to
make them look for career in the Institute. It should be
comparable to the salaries offered in the private sector if
not better.
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It may also be desirable to recruit few foreign technologist
or engineers in some of the highly specialised fields. The
assistant Directors concerned should act as their local
counterparts.,

Financial Pattern and Investment

In most developing countries, the government has to promote
finance and organise such Industrial Research organisation,
for the main purpose of accelerating industrial activity in
the country as no other institutions capable of undertaking
this responsibility are there. The amount of money required
depends upon the scale and level of research work proposed

to be undertaken or vice versa. It is therefore difficult,

if not impossible even to estimate the total investment at
this stage. This shall have to be done by the Advisory
Committee, after the Government has approved of this proposal
in principle and a commitment of a long term financial backing
by some international organisation. Depending upon the total
funds available, the advisory committee will work out the
details of the objectives, the personnel required, their
salaries and system of recruitment, the nature of research
work to be undertaken, the layout and design of the building,
the equipment, the system of charges for the services rendered
etc.

As this project is mainly to be promoted by the Government,

the entire capital expenditure shall have to be provided by it.
Because of the limited funds available for such purposes, it
may be necessary to approach, UNESCO, UNDP or other International
organisation or friendly countries for technical and financial
assistance. The instances in other developing countries are
not lacking, where entire cost of the machinery, equipment

and the foreign experts, has been met by International insti-
tutions, and the host countries has only contributed the local
cost, including cost of land and building. A similar financial
pattern is possible in this case provided a serious approach

is made to a donor country or an international institution.

As regards the recurring cost, the major portion excluding
cost of foreign experts or fellowship is to be met by the
government. There is a possibility of meeting 20-30% of this
cost by the industry by way of levy or the charges paid by it

for the services rendered.
)

The Director of the Institute, in consultation with the
Advisory Committee will be responsible for annual budgetting
the plan, ensuring long term continuity of Industrial
research in the country. Besides the capital required
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for normal recurring expenditure, some provision for contin-
gency funds should be placed at the disposal of the Diractor

to meet the expenses of urgent industrial problems or unfore-
seen expenditure.

The charges to bhe paid by the industry has to be fixe!
pragmatically following the general rule 'the load it can bear'.
In order to convince the industry about its utility and get
used to the services to be offecred by the industry, it sill
be advisable to charge not more than 20-25% of the prescr ibed
charges in the first phase of operation. This may then be
increased in stages, depending upon the quality of services
rendered and thc extent of consciousness developed in industry
for its utility. It should not normally take more than 5
years of operation, before industry should be willing to
afford 100% of the charges fixed for cost of the services
rendered. For this purpose a good public relation work and
sincerity to serve on the part of the research worker are
essential prerequisits. 3uccessfully helping the industry in
day to day problems of immediate importance to it, will be

the best advertisement for the proposed institute.

s
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¢. TOOL-ROOM PROJECT

Introduction

Normally in an engineering concern, the components or finished

items are manufactured in a machineshop with the help of

production or general purpose machine tools. The cutting or

other type of forming tools used with the machine tools for

this purpose, are manutacturo? and serviced in a Tool Room

equipped with sophisticated precision machinery. Manufacture

and servicing of such tools is a highly skilled job besides

the costly precision machinery reguired & is an essential infrastruc-
tural facility necessary ror development of an engineering

industry.

Besides the cutting tools used in a machineshop, there are
other type of tools, dies, jigs fixtures and gauges used

for pressing, trimming, blanking, forging or inspection,

which also demand tool room facilities for their manulacture
and maintenance. Whereas the tools are generally used for
cutting shaping or forming of a material with the help of
different types of machinery, the jigs and fixtures are required
for workholding, work-supporting or tool guidance. The gages
are required for inspection of items at different stages of
manufacture as a quality-control measure for production of
goods of a consistant quality. The extent of use of these
tools, dies and gages and thecir cost is governed by the
accuracy required and the volume of production of the finished
items.

It is quite natural, that in Kenya, the engineering industry
has not taken sufticient roots, and the demand for tool room
services, both in terms of quality and quantity is not fully
developed to the exten®t to justify heavy investment in tool
room and attract private capital. For that reason a tool
room project is capital shy. Under the circvmstances, it
becomes the responsibility of the government to promote such
a project in collaboration with any international Aid Agency
or a country competent and willing to offer aid for this
project on bilateral basis, to help faster growth of engineer-
ing industries and local expertise.

Present Position

Kenya today is at the take-off-stage, as far as development
of engineerinc industries is concerned. With hundreds of
existing engineering industries, badly in need of such
services, and the need for development of scores of new
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ancillary industries to feed :inished components or suo-
assemblies tc the automcbile assemhlers und the machine tool
plant in the near fature, it is not a day too early to esta-
blish a Tool moom project in this conntry. Development of
Tool Room skilis is a nighly time consuming operation, and

it takes 5-10 ycirs to train 2 reasonably good tool room man,
depending upon lLis past oxperiences. The existing tool room
facilities are too inadeguate even to meet the present day
demand, anid ther: a~ practicolly no institutions for training
local technici~ans tnr this trade.

In view of this bockaround, it 3 suggested to set up a Tool ‘
Room at Mairobi, havirng maximum concentration of engineering

industries demanding such serviccs, to be followed by establish-

ment of another tool rooin at Mombasa after gaining some exper-

ience in it. ’'Thile making this proposal, the possibility of -
under utilization of costly tool room machincry in the

initial stages, has fully besn tazken inio consideration. In

fact the mzin emphasis of this project will be development of

indigenous tool room skills, rather than commercial procuction

and servicing of tnols. Short cerm and lony term courses in

tool room technology are planncd to be organised for sponsored

and non-sponsor-ed candidates, with limited comnercial

production and servicing ol tocle.

The Process

A Tool Room normally consist ofs

i) Design cection

ii) Servicing :2ction for reocrinding or reworking cf
used tools

iii) Manufa.turing section fnr manufacture of new tools
including a heat-traatment section.

iv) Matrological section Jor inspection of tools and
maintenance of gages.

Most of the tools - gages and dies are manufactured as per

a given design from costly alioy and tool steels. They are

heat-troated t> required hardness to maintain their sharp

cutting edges anc dimensions for sufficiently long periods

in service. They are finaiiy ground to high degree of accur-

acy with the hclp of precision grinding machines. Jnce the

cutting edge gets blunt and fails to cut at the desired

speeds and feeds, or loses it dimension due to normal wear |
and tear, it is sent tackh to tool room for regrinding or

reworking purposes, whichevor applicable.

.
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Similarly the inspecticn gages used in any engineering
concern get wornout after constant use beyond the prescribed
tolerance. 1In ordar to keer -~ strict check on their
dimensional accuracy for proluction of goods of a consistant
quality, they are frequently inspacted and caliberatoed in

an air-conditioned room with rhe help of master gages, after
regular intervals The same holds true in case of the jigs
fixtures anl dic used for diffcrent nperation in an engineer-
ing factory. Svuch faciiitics, .f available in any leveloping
country, also <crve as an impor-ant media for transfer of
technology, b-th a3 regards adogtion and adaptation of
imported technulogy, appropriftc¢ o the local endowments.

As the main purpose of this project is to develop indigenous
tool room experiice, the most important wing will be the train
ing section suitably equippn? witn all other facilities and
training aids other than tool ..com machinery.

Principal Funccions

The Tool Room project is proposad to be located in suitable
location arounl Nairobi, where there is immediate demand for
such services and likelyhood or its being multiplied in the
near future, The proposed Trol Room will undertake the follow-
ing major activities:

i) Trrinina of technicians in aesigning and manufacturing
nf tools, dies, jigs ~nd fixtures and gages.

ii) Manufacture and servicing »f tools, die jigs and
fixturcs and gagec on jobbing basis at reasonable
charges.

1ii) Heat-treatment fucilities for heat-treatment of tools.

iv) Providc deaign Arawings and proiuction technology,
with process flow charts c¢ce. to industry on charge
basis.

v) NAssist for scandardisation of components and tooling

requirel for the same.

vi) Providc testing facilitices for tools and components to
the industry.

vii) Traininc of local technicians in metrclogy and quality
control.

viii) Manufacture of proto-types of machinery and compon-
ent locnlly designed after necessary adaptation appro-
priate ¢ - local condit.cn.

ix) Advisory services to engincering units for trouble
shooting of Aday to dav orerational problems on
ncmina! basis.
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The Organisaticn

As stated earlier, it is presumed that this project will be
established in collaboration with an international agency or
a country on biiateral basis. The overall responsibility
for the technical execution of the project for a period of
at least five ycars, will rest with the Executing Agency,
answerable to an aivisory comrictee with representation of
the agency, government and industry.

A Chief of Prrnject, appoint .1 by the Executing Agency in
consultation 'rith the advisory committee, will plan the
project and will be directly responsible for the timely
implementation and success of this project, and will scrve
as a channel of communication between the aid agency and the
government.

The agency will Adepute experts specialised in various services
as per requirement, with adjustments of individual post assign-
ments as and wshen required. It will also offer fcllow-

ship to local cngineers and technician for being trainagd

in suitable foreign institutions.

Besides the exports, it will have professional and non-
professional local staff. The Lireakup of the entire staff-

ing pattern and recurring costc is given in annexture II.

Machinery & Equipment

The Tool Room will be equipped with minimum number cf nrecision
and sophisticated machinery, esscntially required to meet the
demands for tool room services for ~t least next 10 ycars.

The major list of machinery required for each scction is

given in anne.ture I with approx. cost.

Raw Materials

The main raw material required will be:

i) Alloy and tool steel

ii) Consummable stores e.g. lubricants, machinery spares
iii) Measuring and cutting machinery spares etc.

iv) Material requircd for maintenance of services.

As the manufacture of tools is a heavily skilled-based indus-

try the percentage cost of raw material is much less as
compared to other industries.
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Training Courses

Considering the present and future requirement for Tool Room
Engineers, supervisors and technicians, and the calibre of
local candidates available, tne long term and short term
courses recommended are given in annexture III. It is
however assumed that most of the candidates will bz sponsored
by the industry or by the government under the apprentice-
ship scheme. The intake of trainees will mostly comprise

Eng. Degree holders, diploma certificate holders or candidates
with some cxperience in tocl room practice. The main emphasis
will be on practical work with appropriate small doses of
theoratical knowledge. The quality of training will therefore
be purely demand oriented, so that the outgoing candidates

are acceptable to the employers and have a better market
value than their counterparts in other industries.

The maximum candidate at one time is not expected to exceed
25. There will be no examination as such - for conferring
any degree or rliploma on the passed out candidates, but they
will be suitably graded on continuous basis as an incentive
to create interest in tool room technology amongst the
candidates.

Cost of the Project

In order to enable the government take a decision for approval
of thirs project in principle, a rough cost estimate for it is
given in annexture 1IV.

The Plan of Action

Tool Room project is a development scheme, which needs to be
promoted by the Government itself in the interest of encour-
aging Eng. industries in Kenya. Because of the high cost and
sophisticated technology involved. the government may seek
technical and financial assistance from any International

Aid Agency or a country on bilateral basis. For this it

may be necessary to contact all potential sources of help

for implementation of this project, after its approval in
principle by the government.

The estimates for capital, machinery and manpower are
indicative only and may need some adjustment in consultation
with the Aid Agency, depending upon the total funds avail-
able, priority and quantium of services to be rendered and
the extent of cooperation from the industry.
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Anpendix [

Centre Lathes

i)
ii)

iii)

Precision Centre Lathes - small

Precision Centre Lathe - med.

General Purpose Centre Lathe -

Milling Machines

i)
ii)
iii)
iv)
v)

vi)

Universal milling machine
Tool milling machine
Copy milling machine
Die Sinking machine
Vertical milling machine

Pantograph milling machine

Grinding Machines

i)

Universal Cylinderical grinder

ii) Surface grinder .o

iii) Tool and cutter grinder

iv) Optical profile grinder

v) Internal grinder .o

vi) Twist drill grinding machine

vii) Lapping machine oo
Shaping Machines (Hydraulic) .o

Drilling Machines

i)
ii)
iii)

Radial Drill .o
Pillar Drill .o
Bench Drill .

Jig Boring machine with accessories

Horizontal boring machine .o

Spark erosion machine .o

List of Major Machinery & Equipment

large

No. Regd.

N NN

NN W W N

o NN




9.

10.

Service Machinaes

i)
i1)
iii)
iv)
v)
vi)
vii)
viii)
ix)
x)
xi)
xii)
xiii)
xiv)
xv)

xvi)

-5 =
Filing & sanding machine .o
Band Saw (Metal cutting) oo
Power Hack-Saw oo oo
Fly Press .o oo

Flexible Shaft grinding equipment

Bench grinders o oo
Pedestral grinders .o oo
Hydraulic Press oo oo

Engraving and Punching machine oo
Guillotine Shear . oo

Set of Drawing board equipment oo

Hand Tools .e oo
Teaching Aids oo .o
Compressor oo oo
Electric arc walding set oo

Gas welding set 7ith accessories ..

Heat treatment Equipment
High Speed salt bath furnaces (Pre-heat 1l set

i)

ii)

1i1)
iv)
v)
vi)
vii)

and Final & Temper)
Electric chamber tool hardening and

tempering furnace oo oe
3traightening ress oo oo
Hardness testinT machine oo
Shot blasting machine .o
Quench baths oo oe
Comprassor .o .o

11. Laboratory Equipment

i)

Hardness testinc machines
Rockwell .o oo
Brinell oo oo
Vickers oo oo

No. R .
1
1
2
2
4
2
2
1
1
1
As required
1
1

1l set
1
1
1

As required
1

/
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ii)
iii)

iv)
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Metallurgical Microscope .o
Polishing equipment .o

Chemical testiny equipment (Ferrous
and non-ferrous) oo .o

12 1Inspection Equipment

i)
ii)
iii)

iv)

Tool Room microscope .o
Profile Projector .o .o
Set of measuring & inspection tools
and gages .o .o
Surface plate oo .e

No. Regd.
1l
1 set
1l set
1l
2

As required
2
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Appendix II

Staffing Pattern

1. Chief of Project .o 1
2. Poreign Experts
Training Manager .o 1
Tool/Die Designer .o 1
Tool maker .o 1
Inspection oo 1
3. Director .o 1
4. Works Manager .e 1
S. Chief Designer oo 1
6. Designers oo 3
7. Draughtsmen oo 3
8. Foreman oo 5
9. Chief Inspector oo ‘ 1
l10. Inspectors .o 5
11. Metallurgical Engineex .o 1
12, Laboratory Assistants - 3
13. Maintenance Engineer (iiachanical) 1
14, Maintenance Engineer (Electrical) 1
18. Highly skilled workers - 15
16, Instructers .o 3
17. Skilled workers .o 20
18, Office & Administrative Staff

(Non-professional) As required
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Appendix III

Training Courses

A. long Term Courses Duration
i. Advanced coursge 1l year
in Design of
Tools, jigs and
fixtures
ii. Tool and Die 2 years
making course
B. Short Term Courses
a) Advanced Tool & 6 weeks
die making for
supervision
b) Jigs & Tool
Design for
Supervisors 6 wealks
c) Tool grinding 6 weeks
operation
d) Tool Inspection 6 weeks
e) Milling machine 6 weeks
operators
f) Heat-treatment 6 weeks

of tools

Capacity

10

10

Minimum Qualification
Required

Degree in Engineering
or Diploma from
Polytechnic with
experience

Diploma (mechanical)
from Polytechnic

or technicians with
adequate practical
experience

Candidates employed .
and sponsored by
industry
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Appendix IV

Total Project Cost

A. Estimated Capital Cost

1. Lani, Building & Scrvices K.8h. 4.0 mill.
2. Plant & Machinery 7.2

J. Fixture, furniture Office &
works equipment .o 2.5

4. Misc. expenses .o 1.0

14.7

B. Recurring Cost (annugl)

J. Services contingencias .e 0.75

K.8h. 5.60 mill.

l
|
|
l
l
|
|
|
, l. Salary & wages oo K.Sh. 4.65 mill. l .
!
|
|
|
|
|
|
l
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D. GREY RUN FOWIDRY

introduction

Grey iron castings are essential inputs for mmanufacture of
variety of engineering industries e.g. Autoino.ile, Machine
Toois, Diesel Engines. Pum~ing Sets, Texti'.:/Sugar Machinery
and F¥arm Equipment.

Its demand increases wiili tiic growth of such: industries in
any developing country. 1ic quality and precision of these
items depend greatly on the quality of casiings used. With
the advent of fast devclo, ient of engineeriing industries in
Kenya, specifically machine tools, diesel cngines, pumping
sets and farm equipmenc, t..c immediate need for a modern
foundry in Kenya, for proluction of qualit; castings, can
hardly be overemphasiz.i,

The grey iron is an allov of iron carbon an! silicon, with
minor addition of other ailoying elements .iie mangenese,
chromium, nickel. It is .roduced by melting pig iron, steel
scrap, grey iron scrap and other refining materials like
limestone and calcium siiicide in a suitablc melting furnace,
depending upon the availability and cost of the fuel or
electric enezgy.

t ct 4id

As at present there is hard.y any demand for quality castings,
as major industries demanding such castings are still in the
process of being impleacnted., The few founiries existing
today are either too sma!'.. for the purpose or are no: in a
position to manufacturc quality castings. _he foundry in
E.A. Railway workshop is :tac only foundry capable of
delivering some of thc castings of required quality, but it
is .a0re or less a captive inldustry, for proccuction of

castings for its own uac,

over 75% of the weigiht of machine tools, Jdicsel engines and
puming sets and approximateiy 30-50% of thnl cost comprise
the grey iron castings. which more than justifies for
establishment of a modern ;rey iron founixry in Kenya to
facilitate establishmcn. o7 such industrics in the ncar
future,

The variety of castings coquired will vary »och in weight
and in number. For macihin. tool castings the iathe beds
may vary from 1-3 tons caclh and the number required will be
rather small, On the oithir hand in case oi Jdiesel engine
or pumping sets, the wui/ ht may vary from 100 kg to few
hundred grammes and it wa; uc required in jarge numbers.
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Thce proposed foundry is therefore expectcd to be flexible
enough to manufacture machine tool cas-ings by floor
cascings and others as production castings wvith the help
of a casting bay and moulding machines.

1t is therefore propos.1 :hat in the initia. stagec this
foundry may havc a capacicy of 10U vons a mwoach inclusive
of floor and production castings, kceping a provision to
doubic the capacity witiiin a period of {ive rcars or so
from the date of operacion,

Thc approximate breakup of the type of castings to be made
in thc proposed foundry ior different indusiries is as follows:

ifachine tools -~ 500-600 tons

Diesel engincs - 200-300 tons

Pumping scts - 50 tons

Generators, electric notors - 50 tons

Automobile compononcs - 200-300 tons
(simple castings only)

Textile/Sugar machincry parts - 150-200 tons

an nd Buildin

A wwodern foundry needs aaple space for storayc of raw
maccrials and disposal o.. foundry rejects csides the
norwal factory building, In order to mai.c it more remunera-
tive at a later stage, is may even becone nccessary to
supply machincd castings. for which adequactc space for a
maciiinc shop will also hc requirced. It is tcherefore
considercd desirablc to hasc 5 acres plot o2i land for this
purpose.

The bhuilt up area inciuding the factory siwi and the
adiniaistrative blockh is proosed to be ap,ror.. 2000 sq. meters
in ¢ initial stage, !.c¢-ing a provision "> dJdouble the
pruscnt rated capacily in iuture,

The layout of thc fouudry has to be so planncd, as to
concentrate the hot zon. in one cornzr, an! ilow of material
at tiae minimum cost,

Th . foundry should bc iocat~d ncarcst to ci. source of
major raw matcrials rcquirccd e.g. sand, i, iron and coke
an. is possiblc closc to th. railway traci.. Considering all
these factors its location in Mombasa necar 3omc railway
traci. will be preferred,
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Raw lfatcrials

Pig iron, steel scrap and ferro-silicon ar. thc major

rauv naterials required, with ninor consunsiiorn of

Fcrrochrome or Wickcl, T"esides this the ouicr consumable
matcrials arc coke lincstone, sand roefraccories, binders

and wmany other small itaas in different pro ortions

dcnending upon the qudity of tne finishcd casting required

anc the major raw matcria’s used as mentioncd above. wWormally
onc ton of good castings will meed

Pig iron plus cast iron scrap - 0,L0 - 0.9 tons
Steel scrap - Q.10 - 3.0 tons
Coke (in casc of cu»ola melting) 0.2 - 0.3 tons
Ferrosilicon - O.,0L - ,02 "

Sand -2, -5,0 "
Bentonite/clay - 0,010 - 0.025 tons
Limestone - 0,U50 - 0.075 tons

Thc ratio of pig iron, cast iron or foundry rcturn scrap

and steel scrap has to bc so adjusted as to gut the

desired composition of liquid metal. Tue |crcentagc of

caroon and silicon and the grain structurc mainly dctcrmine ‘
thc strength ofthe castings, A number oi ninor mixturcs

arc added to the molten metal for refinauenc of grains and

hence the improvement ia paysical propertins of the cast

metal,

The average yield of firishced good castincs vary from 60-70%
of the molten metal and the melting capacity of the furnace
has to be worked out accordingly,

At places, where good quaiity coke is eicher not available
or ia rather expensive, as compared to equivalent electric
encray, electric meltin. irfurnaces are used instcad of

the conventional cupola. 1In such cases thc power
consuiaption per ton of ool castings varics fram 400 KwH to
50C iwhi. The power requiruament in such cascs will be 1000
kvi with a transformcr, aad two electric furnaces 300 kw
each or 500 KvA with onc¢ cicctric furnacc,

In case of the use of an eiL.ctric furnace whe water
rcquirement amounts to 6--0000 gallons oi wvacer per day for
cooling purposes which could be reduced 5y rocycling., For
this purpose an overhead tank is quite csscntial.

The .onthly requirement of raw materials Zoxthis foundry
is given in Annexurc I,
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Thc rrocess

Considering the prevaiiing conditions in F.onya and the
quality of castings rcquired, it is proposc.! to mclt the
charje in mains frequency corc less induction furnaces of
0.75 ton capacity. Thc inscallation of a conventional
cupola to fced hot metal into clectric furnaces to economise
clectric encrgy, is also considered.

The swlten metal from thi. clectric furnac:: a: 1400-1500°C
is poured into moulds on the conveyor or on thc foundry
fioo.s, with the help ol a £.0.T. crane.

Thc oulds for production castings will be :1ade on two set
of :aoulding machines and asscmbled on the conveyor. The

heavy castings required tor machine tools, will be cast on
thc iloor, where moulds for the samc will e made manually.

The cores requircd for the intricate typc of castings will
be ivade with the help of core making machincs, in case they
are¢ small and requircd in bulk lot, or othcrwise made
manually,

The cores required for tho intricate type o castings will
be made with the help of core making machines, in case they
ar« small and requircd in bulk lot. or othcrwise made
manually in wooden corc boxes., The cores sSo made will be
dricd in a core making oven with controllcu toemperature,

to required strength and hardness. The corec wixture used
is .aixed in special sand wixing machines.

The metallic and wooden patcerns, corc boxes and the moulding
3 arc to be made in a pattern shop, sui.asly mannced and

cquipped to manufacturc noth wooden and nctallic pattoerns

and core box boxes.

The moulding sand requirz.1 is milled in sand mullers with
proper ratio of binders in the form of bentonite and
mo.!.asses, After propcr wining it is conveyad to the
mouiding machines on the itoor moulding space with the
hel,- of overhead convioyors. The used sand after casting
firoa the shaker is rccyclud in sand recondi:ioning plant
for rurther usc after scrconing and mixing with fresh sand.,

The castings from thc shaic out from the casting floor are
knoclicd off free of moulding sand and runrers and riscrs
and sont to the grinding goction for cleaning of the excess
mctal or grinding off rough surfaccs. In casc of small
castings they are also clcancd in tumbling arrels or

shot blasting machine. .
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Aftcer clcaning the castings are duly inspectod for any
surface defects or interna.. hardness and for its dimensional
accuracy before despatch. 7The chemical and physical
properties of thc castinga is controlled oy taking samples
of hot mctal and get it tcsied in chemical or physical

test laboratory.

t _and idachincg

As ncntioned earlier, this foundry is to be cquipped with
both clectric melting and cupola furaaces aiong with all
other auxilliary equipmont for moulding, corc making,
casting and fettling, The list of major equipment and
machinery requircd is given in annaxure Ii.

Hanpowey

This foundry will employ 100 persons in thc inital stages
inciuding 10 supervisory and administrativc staff and 90

skilled and unskilled workers., The detailcd list of the

staifing pattern is given in annexure 111,
st and cc c Vv t
Scc¢ annexure 1V,

To a layman the ideca of sctting a modern foundry project
may sound littlc odd at this stage. But looking ahead into
the future pattern of industry, it is onc of the most
important infrastructural facility to bc provided for the
fast development of manufacturing sector in gcneral and
engincering industrics in particular. Bccausc of the lack
of immediatc demand for quality castings, tic project is
likely to take longer to brceak even as comrared to other
enginceering industries,

The dctails of machincry and equipment, manpower and costings
arc cather indicativc at tiuis stage, and may have to be
suitably modified at tic time of preparing thc detailed
project report for the saas,
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Appendix 1

MAJOR RAW MATERIALS REQUIREMENT
(100 tons of finished castings per month)
item Quantity xequired (Approx.)
Pig Iron 80 tons
8teel Scrap 25 tons
Ferro-8iiicon 2 veng
Sand 500 tons
Bentonite (clay) 12 tons
Lime Stone 5 tons
Cokc 25
Miscellancous

Fuel oil

1dolasscs

Refractoricso 15220% cost of

@raphitc cloctrodes
Ferro-alloys
Pattern liaterial
Chaplats ctc,

major raw materials

Nt N’ Nt gt W W

Approximatc cost of raw materials por ton ot finished
good castings = 1.,5h, 2000,00
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Appendix II

TiE LIST OF OR MACHINER D _BQUIPI

A. alt section

. Cupola with accessories (36" dia.)
Coreless induction furnaces 300 KW
E.0.T. crane (2 tons)

Weighing platform scale

Ladles and other acccssories
Overhead rail with electric 1lift

B. Moulding and core making soction

Moulding machine (onc small and one madium)
Roller table for conveyor

Pneumatic Rammers

Core making machiacs

Core baking oven (chamber type)

Trolleys for charging of cores

IMould drying equipient

Moulding boxcs

Ladle driers

Misc. equipment including wheel barrows,
core baenches, racks and shovels etc,

aondwNnM
o o

CVvVONwNOTLdWNKF
®

1, Complete sand handliny and conditioning
' plant to handle U-~10 tons of sand/hour
complete with all accessories
' 2, Core sand mixer

3. S8and drying rotary kiln
D. tt. Section

1, Shake out table

2, Shot blast machine {car bogic type)
3. Tumbling barrels

4, Swing frame grindexs

5. Stress relieving furnace

6. Pneumatic grindcrs

7. Pedestral grinders

8. Pneumatic chipping hammers

9. E.O0.T. crane (2 ton)

one
one
one
one
twelve
one

two sets

one

six

two

one
as required
as required
as required

one

as required

one set
one set
one

one
one
one
two
one
four
two
six
one

10. Fettling tools and misc. equipment as required
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Laboratory and Inspection
1. Conplete set of equipment for testing of

sand
chemical analysis of metal
physical testing of meta.l

2. Surface table for inspcection

3. Inaspection tools

Maintenance Shop

General purpose centre lathe
Pillar Drill

Fitters benches

Arc Welding set with transformer
Gas welding set

Compressor

Mmacerial handling equipment incl.,
platform truck, battery operated

Rattern Ehop

S~oumdhwiNe

. Thickness and Planing machine (wood)
Band saw (wood)

Vercical boring recessin- machine
Vertical milling machinc

Shaper

1iisc, pattern shop equiiiacnt for wooden
and metal patterns

oOndwNK

one

a8 required

one
one
as required
one
one
one
one set

one
one
one
one
one
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STAFFING PATTER
General Manager
Mctallurgist Engineer
liorks iManager
Pattern Shop lanager
Chicf Inspector
Forcmen
Laboratory Chemist
Skilled workers

Semi-unskilled workers

Total

Approximate monthly wegcs

35

100

= K. 8h, 125,000.00
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Appendix IV

Fixed Capital

Laad and Building
idachincry and Equipment

Installation and miscc¢llanvous
expenditure

Total fixcd capital

4. VWiorking capital
3. Total capital required
Approxinate cost of production (monthly)
1. falary and wages per month
l. Raw materials required pcr month
3. Cost of services - water & power
4, Misc. including salecs promotion and
transport, other overheads

. Cost of capital (monthiy)

6. vepreciation (monthly)

Total turnover at k.8h, 5.5. »cr kilo

G. Profit (monthly)

I,~ .Sh.

1,200,000
3,500,000

5,100,000

$,700,000

125,000
200,000
40,000

16,000
50,000
450,000

555,000

105,000




- 72 o

%e  STEEL FORGINGS

Steel Forging industry is a basic feeder industry to most
other engineering industries, engaged in manufacture of
components, sub-assemblies or complcte salable items ready
for use. 3ecing a feeder industry. ithe pattern of production
of forgings is directly dependent on the off-take by the
industries engaged in further processing it into consummable
articles.

The forging industry mainly services the Machine Tool, Hand
Tool, Diese. Engine, Transport,. Railways and similar other
industries manufacturing complete equipment or components
based on forged items as one of their starting raw materials.
The type and number of forgings required determine the
process of forging and the equipment to bhe employed., I1f the
number is small and the final shapc demands simple unidirec- -
tional differential flow of steel, while forging thec heated
steel bar or hlank, it can be done 57 using a pneumatic or
mechanical iree forging hammer with repeated number of
strokes. Thc size of the forging and amount of reduction
required in size of the bar, determines the capacity of the
free forging hammer. If on the other hand the shapc of the
finished itcm is rather odd, demanding flow of metal) in
different pianes and is rather difficult to be cast or rolled,
it is forged or shaped in a drop-forging hammer, by applying
two or threc strokes to the heatcd bar. under powerriul
pressurc of a falling weight. The required impression as
per final shapc, is sunk in two haives of forging dics, which
are securely held in the falling weight (Tup) and bottom
anvil block. The same can also bc achicved by using presses
where the hot metal is squeezed under heavy pressurc in
single strolic to required shape.

Besides thc advantage of forminc¢ iniricatc shapes; not
casily attainable by any other Lnown processes, the Iforged
items are¢ considered to be strongcer and are in a better
position to withstand severc stresscs in service, duc to
favourablc crain orientation as compared to similar icems
manufacturcd from the same materialil, by other process.:s,.

The Demand aind Product idix

Host of th. commonly forged items arc presently imporiced in
finished fox. as forged and macihined for different purposcs,
which makes it rather difficult to assess the demand of
forged itcms as such in the country. As an exampl. it is
statcd that over K.Sh.20 million o commonly forgcd aand
tools items only wcre annualy imported in 1974 and 1475,




.
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which may involve at least 500 tons of forgings.
Similarly, a number of forgcd and finished items arc
imported by other industries as wcll as part of a major
equipment or as individual itcms,

There arc practically no drop-forgjing facilitics available
in the country today except in Railway Workshop, whcre it
is more or Lcgs a captive unit catering to the raiiway
requircment only., Elsewherc fcw pncumatic or mcchanical
hammers of simall capacities have becen installed to forge
odd jobs in s.aall numbers. Thesc hammers, as alrecady
stated, do not have the capacity to forge precision
intricate forgings on production basis, as demandcd by
industry. 1If forgings for such items are made available
locally, it will spur off growth of new industrics for
machining and processing the samc into finished items and
appreciably contribute in saving prccious foreign ci:change,

In view of the facts ment ioned above, it is proposcd to
start a Stcel Forging plant with 500 tons of annual capacity
for forging of small items with maxzimum 4-5 kg weight and
supply the samne to the present consumcrs after machining and
finishing it in other units. This will grecatly help to
generate thc necessary skills for forging technology locally
and ultimately help to be in a position to not only mcet the
entire demand for forging in thc country, but also cxport
the same to adjoining or even the developed countrics,

The tentative industry-wise producc-mix is expected to be

Automobilc components 15C tons

Hand tools 15C tons

Machine tools 100 tons

viescl engines 50 tons

rower distribution, Post and

Txlegraph and other industries 50 tons
500 tons

The simplc commponents, which can bc used as forged or after
little machining should be preferred in the initial stage
e.g. steel balls for cement industry, knucklc levers, links
and rockers for transport industry, cye hooks and holts,
shackles, conveyor links, hand toois forgings, simpic gear
danks, flangs, simple machine tool forgings and cycle
cranks etc.

o —




The Procecss

The rolled steel, square or round, bars are cut to required
length with the help of a shearing machine, power hacksaw

or a circular saw,depending upon the size of the bar and °
number requirced. It is heated to plastic stage (1000-1200 C)
in an oii firod furnace and placced in the bottom haif of the
forging dic., It is then forged into the desired shapc by
sudden impact of the falling wecight (Tup) to which the other
half of thc corging die is securcly iixed. The exccss

metal (Flash) squcezed out of the impression in the die,

is trimmed off in the trimming press., The trimmed forging
is then ground off on the shearcd edges, and heat-treated

in suitablc furnaces to impart thc desired hardness and
strength to it. The finished forgings arc finally inspected
for surface defects, dimensional accuracy and hardncss as
per prescribed specifications before despatch for further
operations,

Location and Civil Works

As most of the consumer industrics for steel forgings are
located in and around Nairobi, a suitable location within a
reasonable distance of it should be preferred. Because of
the possibility of atmospheric poliution from the smoke
emitted fron the forging furnaces, it will not bc advisable
to locate it in a big town likc Wairobi or Mombasa.
Considering the harzadous working condtions in a rorge shop,
it is bettcr to locate in an arca with a climate condusive
for hard and eificient working condizions. It is thicrefore
recommendcd that it may be locatcd within 20~25 km o=
Nairobi. For a plant of tis sizc a 2 acre plot of land is
considercd adequate, with a provision for further cxpansion
as well.

The factory Huilding will comprisc

i) TForging section
ii) FPinishing and hcat trcatment
iii) 1Inspector and maintcnance section
iv) Raw material and dcspatch godowns
v} Administrative bloc:-

The covercd arca requircd in the imtial stagc is estinated to
be 8000-10,000 sq. ft. kecping adequate provision for
doubling th. capacity within feov ycars after operation.
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Rlant and .laciinery

There is no definite demand of for¢ing as such in thc
country toda. But considering th« importancc ol this basic
industry it has to be created in tic overall intcres: of
national ccouomy and impart an impoous for faster growth of
engincering industrics in the councr s, The proposcd lant
has therciore to be so equipped, as to be flexiblc ciaough

to mcet the ¢eneral demand of siiaplc forgings so creatcd and
later switcii over to specialiscd iinc, of production, with
increasc o dunand. The main axphasis in the initia.. stagce
will be to Iorge hand tool forgings. simplce levers. knobs,
links for machine tool industry. rockers, levers. filangs,
links and joints for the transportc industry, cement balls,

Diesel ongins components, cyc bolts and hooks, f£orced components

for clectrical transmission and tcicgraph and some sugar

and textilc wachinery parts. The maximum weight of the
forgings to he undertaken may vary irom 3.5 kilos, depending
upon the coiplcexity of the shape desired and the quaatum of
the material flow during the forging process. Itums heavier
than this wi!l decmand highly expensive equipment. which
could only be considered in the second stage.

A forging shop will normally comprisc of

a) .icating furnace

b) Forging hammer

c) Trimming prcss

d) Grinding and finishin: cquipment
€) ilcat trecatiny Ifurnaccs

L) Inspection cquipment

g} .ic making equipment

Host of thc< lorging shops arc also cquipped with a machinc
shop to suyp :..7 forged and finishcd imachined items, .raich
may thus hav': to be done in cthis cas., and in the sccond
phasc for which adequate provision has to be kept whilc
planning thc layout and construccion of factory building.

Heat treataont and dic making operations involve wiunsive
equipment and aigh degrec of shii.. It is therciorc quite
customery ior small forging shop to dcpend on outside
sources foi such services on jobbing basis. As thesc
services arc not locally availablc, it is considercd

necessary to cequip the plant with iinimum equipment required
for the sanc.

A list of major machinery and cquijient required is placed
at annexurc i,
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Raw Matcrjais

The raw matcrial requircd for the nroposed forged itcns is
mild stcel or nedium carbon steci in form of rcund or
square bars of suitablc sizcs, wl:ich is determincd by the
thickcst scciion of the finishcd Zorgings. uost ol the
raw matcrial rcquired is expccted to be availabic Mocally
from the existing steel melting unics, The cost ol the
raw material varies bctween 40-50% 27 the cost of the
production dcpending upon the coplexity of design of the
forgings. Thc yicld of the finisncld forgings is approx,
80-85% of thic par stock, duc to loss during hcating and
in form of triumings of excess ncta.,

t iy a t

As this plant is cxpccted §o work on thc basis of joh-order-
production system, and the demand for it has to be created
afresh, it nends to be manned by very senior and esorienced
persons. It may bc neccssary to aploy a conplete tean

of expatriates in the initial stage, till the local
technicians have picked up the skilis involved in dic
design, die naking, forging and heat trcatment opcracions,
This dual cpenditure on labour is bound to adversely
affect its financial structurc during the first couplic

of years of its opcration. The total manpower rcquired
including 12 supervisory and manacgerial staff is given in
annexurce IX.

At the end it is stressed. that this basic fceder industry
is an essencial infrastructurc zcquired for growth ol
engincering industries in the country, but is scriouaiy
handicapped duc to very slow rate cf return in the .irst
couple of years of its working, It thercforec needs o be
carcfully nursed by the Govermnent in the initial gcage by
way of special incentives in form ol softer loans, hueavier
tax rebates aid prefcrably greatcr financial participation,
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Appenuix I

List of Major Machinery and Eguipment

A. Porging Section

1.

S.

B, Pinishing & Heat treatment Section

1.
2.
3.
4.

5.
6.

Drop Forging hammers
1000 kg .e
2000 kg .

Free Forging pneumatic hammer 50 kg

O0il fired furnace 4'x3'x2' complete
with bhurner and accessories

Trimming Press 200 ton
150 ton

Power Hacksaws .

Bench grinders oo
Pedestral grinders oo
Roto Shot blasting machine

Heat treating furnaces

(Hardening & tempering) with quench

tanks

Hariness Tester-Brinell

Surface table for inspection

C. Die an? Maintenance Section

1.
2.
3.
4.

5.
6.
7.
8.
9

10.
11,

b

General Purpose lathe - 6ft bed

Shaper 24" .o
Pillar Drill 25 m. .o

Pneumatic portable ie grinders

Surface plat .o
Vertical milling machine
lfeasuring Instruments

Electric Arc Welding sct
Gas 'velding set oo

Compressor o

Misc. equipment including material

han?ling equipment .o

Appro<. cost of Machinery & Equip.

¥

e e W

L I ~ I C RN

set
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As Required

As required
q}l 2.%8,@
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Appendix IT

Staffing Pfattern

General HManager oo oo
Foreman Forging Shop .o oo
Poreman Die Shop oo .o
Chief Inspector oo oo
Commercial Manager .o .o
Inspectors oo .o
Supervisgors oo .o
Skilled workers oo oo
Semi/Unskilled workers .o oo
Office Staff - non-professional -
Approximate monthly salary bill K.sh

O S T I

10
a5
As Required

66,000 m,



Arpendax TIT

Profit Cost and Cost of Manufacture

A. Pixed Capital

l. Land & Building .e .o

2. Machinery & Equipment .o

3. Installation & other promotional
Expenses .o .e
Total Fixed Capital oo

B. Working Coapital

Total Capital Required .o .o
Say

XK. sh
520,000.00
2. me,mOw

206, 800.00

2, 794, 800.00

2w.m0w

2,994, 800.00
3' mo,ma

C. Cost of I[lanufacture (40 tons of forgings per month)

1. Raw material
Steel 48 tons
Furnace oil 20 ton

Consumable raw naterials

2. Salaries and wages .o .o
). Cost of Dies and Maintenance .o
4. Service, water, powers air .o
5. Overheads .o .o
6, Cost of Capital .o .o
7. Depreciation .o .o
D. Gross Turnover oo .o

132,000.00
66,000.00
3,000.00
2,500.00
10,000.00
25,000.00
28,000.00

K.Sh 266,500.00

K.Sh 320,000.00
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F.  ELECTRONIC DEVELOPiL:,IT CENTRE

No developing country aspiring to compete in the
Internationai race of industrializatcion can afford to

set back and relax, without creating a base for fast
development of its electronic industry. Considering its
widespread a;;~lication in defencc, industry, telecowmunica-
tion, medicinz, education, business and durable consuner
items, a minimum level of self-suificiency in its
technology and manufacture, for any country, is inescapable
in the modern space and computer age.

In the recent past, electronic technology was mostly
dominated by the highly industrialised countries. However,
the prevailing climate of the world opinion and legitimate
aspirations of the developing countries, has made ic
imperative, that this knowledge is more widely shared,

The developing countries like Pakistan, India, Koreca and
many others.have many times multiplied their output of
electronic equipment during the past decade. In kenya its
industrial j roduction is merely limited to assembly of imported :
kits of telecommunication and entertainment equipment items.
Besides thc asscmbly lines sct up Bomc of the multinationals,
the generation of skills is limitcd to service after sales
of the equipiient assembled and sold iocally, as organised

by them and some local private partics,

The <ducationai aspect is8 equally .'acking in training of
higher leve. o€ electronic technology and is limited to
training of .aechanics for ropair and servicing of mainly
the entertainaont items,

A survey was nade for the import of various types ol
equipment involving use of electronic conponents. A

copy of thc iniormation so collectcd and tabulated is
placed at anncxure I. The extent of electronic components
used thercin i3 not available. It is however evident that
the import o¢ these items have shot up from K.8h.144.S mill,.
in 1972 to i..Sh, 170.5 mill. in 1975, and it is expccted to
atleast doub.i. up every five years.

It is therc.oxc high time, thatthc ..enya Governmeni takes
action for ideontification, planning and/electronic projects.,
This will involve higher levcl of training for electronic
engineering, cstablishment of an Slcctronic Developnent
Centre and initiate manufacturc oi electronic components

in the smal. scale and organised sectors. The Blectronic
Development Centre is cssentially reguired as an inira-
stiuctural lacility to c¢xtend desicning, development
testing and soac common facility scrvices to the small

/ execution of




scalc scector, The type of electronic components, having
scope for local manufacture in small scale sector is
given as undor:

7.
8.
9.
10.
11,
12,

These itams arc already being manufactured in many developing

Capacitors, resistors and condensers of differont
types.

Electronic switches "
Miniaturc magnets

Miniature rclays and transforicrs, I.F. coils,
R.F. coils, capacitor, condunscrs and motors etc,
Microphones, loudspcakers, r.oncs

Countcers - electronic, mag.ctic, digital and
impuisec

Transraducer of different typcs

Magnetic tapes, carsets, cartides

Pickup and pickup cartridgcs

Electronic calculators

Walkie-talkie

Printed circuit boards

countries in the small scale sccior and the industry is
highly labour intensive. The list however is indicative
only and far from being exhaustive,
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IVe  AGRO INDUSTRIES

A BIO-GAS PLANT_

INTRODUCTIOH

The sudden increase in oil prices in the recent years has
created an awvareness for growing shortage of energy all over
the world and has been mainly insirumental to focus attention
on explorin¢ new sources of enercy like solar, geothemic
wind and nuc.car and many other minor sources of eneryy,
which have been allowed to be wasted in the past due to
availability oif cheaper and more convenient conventional
sources of energy. One such typica! cxample is the generation
of Bio-gas from animal waste, garbacc or some organic waste,
with the help of suitably designed dijester, which wexe
commonly ascd during World war II in Germany and elscwhere,
but were given up later in favour of cheaper and better
conventionai sources. These Bio-gas generators are now again
becoming quitc popular in countries, whose economy has been
hard hit due to increased oil prices,

DEFINITION

The Bio-gas plant (also known as Gobar-gas plant in India),
is one which subjects organic wastc iike animal waste,
poultry sweeps, agricultural by-products, shrub leaves,
water haycienth and other wastes to fermentation in the
absence of air (oxygen), and generatecs methane gas, which
among many other uses, can be economically used for domestic
lighting and cooking purposes.




HEISTORY

The idea of ¢encration of gas froia orjanic waste is nothing
new to this world, and was demonsirated at an exhibition as
far back as 1571 in London. Chinese claim to havc practiced
it even much carlier. 1In 1905 a vecry large plant designed to
produce both cas and fertilizer irom sewage was installed in
Bombay. Due to shortage of conventional fuels in Gerany in
World wWar 11, such plants wecre conrionly used for gencration
of gas to hc used for heating, lighting and even running of
diesel enginca. Thousands of Bio-gas (Gobar gas plants)

are in use today in Algeria, South Airica. Korea, France, Hungary
and India. The design and size oxr tncse plants vary from
country to country, depending upon thc raw materials used,
climatic conditions and other environments.

During the lact few years, India has cmbarked on a national
policy to expiore alternate sourccs of energy and has
popularized Bio-gas plants in thc rural areas on a priority
basis. The Government of India, through various institutions
and commercial banks is providing subsidies and lov interest
rate loans in the rural areas to encourage the instaliation of
Bio-gas plants. With a cattle population of 300 miliion, this
idea is catching on in thdtountry. “he Directorate oi village
and Khadi Industries in India undcrtook same research work to
so simplify the existing dasigns in other parts of the world,
so as to makc it cconomical for ti. small farmers in the rural
arcas. It is reported that over 29,000 Bio-gas plants have
been installed in India during thc last fes years. Juring the
last 2 - 3 y.ars several Bio-gas plants have also becn installed
in the rural areas of Tanzania with success,

The Bio-gas plant not only gen-ra.cs gas to be uscd as a
non-pollutin¢ domestic fuel and for lighting, but aiso
produces a better quality organic icrtilizer. The plant is
simple enough and can easily be fabricatced with thc iacilities
available in the rural arcas. The sizc of the plant is
flexible enouch to suit thc pockcts oi small farmers, and

can be started if a minimum of five cattle are available to
supply the aninal waste as raw matcrial.

In view of the requirements mentioned above, five diiferent
sizes of Bio--nas (Gobar gas) plants (Table I) havc bcen
developed wiih more or less standard designs to suit the
requirements oi small ard big farmers. A typical drawing for
a Bio-gas plant with 100 cu. f£t. capacity (2.75 cu. moters)
is appended. 7These¢ dimensions can ove easily scaled to suit
the capacity of the other sizes of p:rants.
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Table I

8ize of Plants Capacity for gas gencration No. of cattle
cu/metexs/day xequired

1 1.60 (60 cu. ift.) 5 -7

2 2,75 (100 cu. ft.) 6~ 10

3 4.0 (150 cu, it.) 12 - 14

4 5.50 (20C cu, 7t.) 17 - 20

5 6.75 (250 cu. E£t.) 22 - 25

The number oi cattle required to
material for tho plant will vary
also the kind of animal, its acgc

irroduce adequate raw
£from country to country and
and feecd etc.




THE PROCESS

Any organic aatter like animal waste, when covered or ixed
with warm vatcr over a length of »nexriod, will get digested
or fermentcd and will gcenerate amraonia or methane gas,
depending upon ., whether the digestion i3 occuring in
presencec or asscnce of oxygen/air. T'hen the digestion is
donc in precsance of oxygen in open air, the end-product is
ammonia, whic. oscapces into the air. lcaving a poor
quality fertiiizer. On the other hand. when the sanu is
done in a c.oscd atmosphere in abscnce of oxygen, the cnd-
product is mcthanc gas (Bio-gas) and a better quality
fertilizer richer in nitrogen cointent,

The biological digestion in cach casc is helped by diiierent
type of bacteria known as acrobic or anacrobic depending upon
the presencc or absencc of oxygen., 'the speed of this reaction

greatly dcpends upon the tamperaturc and acidity or nasicity (PH)

of the mixturc., 1In the first stagc os reaction the aerobic

bacteria is active, which produccs food for the scecond bacteria

i.e. anaerobic. For thc succcssfu! digestion of tho organic
matter, a ha»n; balance of the two t/pes of bacteria has to
be maintaincd, by controlling the quality and quantitcy of

charge, the tagperature and the PH (a number indicacing acidity

or basicity oL any solution) of the mixturc. For optianm
generation oi gas 7~5-8~5 PH, and a tumpcraturc in the range
of $5-100°F (350-38 C) has to be¢ naincainced. A PH beyond
this range will tend to produce moxce oi cavbon dioxide
instead of actaanc gas, vhich has no heating valuc, and is
also likcly to arrcst the reaction considcrably. Thoe P of
the mixturc can be measurced by using a special qualiity
paper, whicl “facn dipped into the wirzture changes its
colour, if ..hc_ YH is beyond the prescribed limits. 1n such
cases it can e rectificed by reducing the fecding ratw, or
by addition ¢. some greens or by siiply waiting patiently to
lot it adjust itself.

Tumperaturc

As mentioncd carlier 36-38°C (95--100°) is the most desirable
range of toypcrature for optimun Jdijestion and hence generation
of gas, Lows,k temperaturc will s..ow down the gas gencration
and below 60 . it almost comes to scand still., At higher
tamperaturcs, the reactlon is faster, but it is difficuit

to maintain it. At 118°F or becyond, the bacteria dics and
there is no ccneration of wmethane gas. It is therefgre
desirablc to waintain the t crautc rancce at 90--100F and in
no casc it siould excced 110 F., 1iIn colder cljimatc, vhere
the maximum ccaagperaturce is much lower than 90 F it may be
cssential to I':at thce mixture intcrnaily by using soiac kind
of hot watcer hcating coils.
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The gas produced by digestion oi anital waste, is gencrally
known as mcihane gas, and its gereral chemical compositcion is
given in Tabic II. The percentage o methane and carpbon
dioxide - its two major constituenis, depends on the quality
or raw material charged and thc operating conditions.

Table 1€
Name of thc Gas Chemical Formulia Pcrcentage
Methanc CH, 54--70%
Carbon Dioxide CO2 27-45%
Nitrogen N2 0.5-3.0%
Hydrogen Hz 1-10%
Carbon Monoxide co 0.10 max.
Oxygen 0, 0.10 max.
Hydrogan Sulphide H;S traces

Its fuel or heating value, as coupared to other comuonly
known fuel gases is given in Tablc I1i.

T . I1I
Fuel Ges Fuel Valneg B"U/cu, it,
Coal (Town) gas 450-500
Bio-Gas (Gobax Gas) 540~-700
Methane 896-1069
Natural Gas 1050-2200
Propane 2200-2600

The BTU or tic fuel value of the Bio-Gas generated vy
digostion of animal waste, considerably varies with thc
quality of raw material charged and the working tapceratnre,
Excessive percentage of vegetablc waste tends to produce
more of carbon dioxide and less oi wethane, resulting in lower
fuel/heating values.

The Bio-gas is mainly uscd as domestic fuel for heating and
lighting and in exceptional cascs as an industrial fuol.

As a rough guide for assessing the requirement of gas it may
be mentioned that gas-consumption for:

Cooking - 10-15 cu. ft. per day/man
Lighting - 3 - 4.5 cu. ft, per lamp or 100 candle powcer
Motive power - 15 cu.ft per H.F,/hour

Gas ruirigcrator - 1.2-1.5 cu.it./per cu.ft./reirigerator

I'cubator - 0.5 - 0.7 cu. Ii./per cu.ft./incubatcr




W MATERIAL.

Both plant an. animal waste inclulin.; animal waste (i:crete),
animai beddings, poultry sweeps, sowvage, agricultural waste,
haycicnth weeds grass clippings, lcitover foods and all
kinds of garhagc and wastepaper in tic urban centres, could
be used, onc way or the other, as rav matcrial for the
Bio-gas plants. The design of tho cal-products will vary
considerably .lepending upon thc quality of raw material
availablec.

When the ultimmatce objective is to have gas for donmestic
consumption in the rural areas and quality fertilizer ior
the crops, aniaal waste or poultry 3cep is the best choice.
The quantity and quality of aninaal waste will further depend
upon the typ. o{ cattle or animal, its age and feed, degree
of confinemcnt and the breed. Bccausc of the urince nixed
with it the aasount of agricultura. waste (beddings) . has
appreciable aifect on the ultimate quality and quancity of
gas dcneratoed,

Normally the¢ animal waste consiscs o.. 72--80% of wacer, and
balancc 20-20)5 is solid (total so.ids). Part of thc golid
will burn on ignition and is known as volatile solids and the
rest as ash is called fixed solids (3ludge). The volatile
portion of itic animal waste or any otucer organic matter is
biologically active and is rcsponsiblc for generation of gas.
The volatilc agnlids availablc fro i lifferent sources is
given in Tabh. ¢ 1V,

/Y e IV
1 TOTAL BOIIUE | (vh BN % 4 3
Animal Apoxrou, ;Lla_s/day/a_n_img.t vcx day (20% !soli‘is/day gas per
’wcight rUr:an Fecedg |0l the wastg [80% o thd 1lb of
1 ! T.S. tota. solid dry
| S AU B L ... . V.. | matter
Cows & | i(Indian)
Bulls 10001bs. | 20 | 45-52 10 £.0 |3.1-4.7
Horses | 450 * ., 8 | 30-36 7 5.5 | -
Pigs 160 * | 4 6-7.5 1.5 1.3 6.0-8.0
Sheep 57 1.5 2-3 0.5 0. -
Chicken 3 - 0.3 0.1l (JSﬂ 0.06 $6.0-9.0

The actual collection of animal wastc will greatly depend upon

the breed and the degree of confinaacnt,

N-ormally for animals

let out for grazing, only 50% or iuss collection is possible.
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The solid portion of thc animal vas:c consists maznly of &> &

carbon and nitrogen, both of which arc cssentiai foods ior

the different typcs of bacteria, rcspomsible for jeneration

of gas. 'Thc bhacteria consumes caroson 30 times morce ithan nitrogen,
For the optdiniar generation of cas. tne raw material should
contain carbon and nitrogen in clic 30.1 ratio. This is genemlly
known as C/i4 ratio. If there is coo .auch carbon in tic raw
material, becansc of excessive niring of agricultural -raste,

the entirc available nitrogen wil! He consumed first aznd the
biological action for gcneration ot ¢as will) come to sitop.

If on thce othnr hand nitrojen contci.: is morc than tiic optimum
valuc, the caibon will be consuned .Jirst and the rest of the
nitrogen will Hc lost as ammonia, rcsulting in poorcr quality
of fertilizcr. For optimum gencration of quality gas and a
fertilizcr with maximum nitrogen content. the carbon and
nitrogen content in the raw matorial should be balanced in

the ratio of 30:1. Table V gives the percentage of nitrogen
present in dificrent type of raw matcerials.

Table V

Animal urinc 16
Animal wvastc

cow 1.7

horse 2.3

pig 3.6

sheep 3.0

chicken 6.3
8ewage (frosh) 5
Plant wastc

hay-young grass 4

sea-wcoeds 1.9
Vegotablca 2.5-4
Wheat straw 0.5
Saw dust 0.1
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PLANT DESIGN AND OPERATION
L 4 oo -

There are two basic systems of digesting the organic matter

i.c. Batch Load Digestor and a Digestor with Continuous Feeding
system. Thce batch type digestor is simpler in design, It
usually consists of two cylinders (drums) closcd on one end,
and fittced into cach other at the open cnds, The lower drum
with bigger diamctcer acts as a holder for the slurry and the
smaller dia Jdrum on top as a holdcr for the gas generated.

The charge is fcl once in a fixed interval of timc. At the end
of the rcaction, the wholce thing is anptied out and clecancd
before recharging it, which involves oxtra labour cost, besides
interruption caused in gas supply. Because of this opcrational
disadvantage it has not become popular as compared to o digestor
with continuous systum.

A8 regards its perations, the digestor is fed with a mixturc of
animal wastc¢ and water in cqual pro;ortions in slurry form.
Aftcr 28-40 days, depending upon the working temperaturce, the
Anacrobic bacturia starts functioning and produces mcthanc gas,
which bubblcs through the slurry laycer and collects in the gas
holder or recciver in the top. The distinct layers of diffcrent
ingredients in a Jdigestor arc shown in Figure I, which also
holds truc in casc of a digestor with continuous feoding systom,

PHASES USEABLE RESQURCES
Gas 4 | BIO-GAS }_ > COMBUSTIBLE GAS
Scum “» WERTTLIZER TNSIT.IVU D
LIQUID: [
SUPERNATANT - > BIOLOGICALLY ACTIVE

P — e e e i e e
DIGESTED SLUDGE
|_(SPENT SLURRY)

INORGANIC
SOLIDS )

}-~—--—> FERTILIZER

/

SOLID «

N

Piqure 1 Laycering of By-Products in the Digestor
continuous Fecding Diqestor

The continuous fccding digestors arc more popular and
commercially usced. They however vary in design and size
depending upon the types of raw materials and the climatic
conditions. It can be weither of vertical or horigzontal
(displacamcnt) Jcesign,

The Horizontal (displacement) desiyns arc more efficient and
alsou has thc alvantage of less scum fonamation., The vertical
digestor is sim 1lc and chcaper, and morc practical to suit the
requiraments of small farmers. A typical drawing for a vertical
digestor with 100 cu., ft. capacity is appoended at Aunwcatuse 7

.,




The vertical digester as per the drawing appcnded, is
widely popularized in India in tfivc different sizcs, and
consists of:

a) Slurry mixer

b) Digester

¢) Gas holder

d) 1Inlct and outlet pipes

e) Parcition walls

f) Outlct tank or discharge pit for spent liquor
or fertilizer

Because of the simplicity of design, the entirc plant can
be easily fab.oicated in the rural arca with the technical and
other facilitics locally availablc,

a) Digestor

The digestor is a sort of well du, and built of masoinsy

work below the level of the ground, 'the depth and lia of the
well varics - 12-20 ft and 4-20 ft. re-pectively, dc -unding
upon the capacity of the plant. The well is divid! into two
semi circular halves by a partition =rall. The weli has a
concrete basc atlecast 6" thick with a mixturc in the ratio

1 .4 .8 o0: cunent, sand and aggrogate, On top ot it a

3" thick laycr of concretc mixture in the ratio of & . 2 . 4
is constructcd which acts as thce Hottom of the digestor, On
top of it tac walls of the well arc constructed to ti
required heigiit and cement plastercd both inside and cutside
to cnsurc against any leakage of c¢as. The inlcet and che
outlet pipces are let through the wal's at the appronciate
lecvels, and tightly packed all arcund with concrete oo avoid
any lcakagcs.

In order to provide sufficient insulation to the mixcure in
colder climaccs, a brick wall is consiructed all arcund the
well lcaving a gap in between, which is later fillod with
some insulation matcrial like wheat or ricc straw. At the
top level of the well a 3-4 ft. widc walkaway is provided.

The partition wall, dividing the woli is approx. 4" thick

and 8' high. A circular stcel structurc fabricated rom angle
iron is placcd on top of the partition well and wcll supported
on some projcctions from the wails of the well. A 3" dia

G.I. pipc is installed right in the contre of the weli and

the partition.d wall, which scrves as a guide for the. upward
and downward travel,
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It is rathcr iagportant that this Hip . 3hould be cuactly
in the contre 7 the well, otherzise =l gas holder
travel may Lo incercepiced 2ie to sl L cloenrances Lotoeen
the walls o. “he well and the cuisice diamcter of th:
gas holdcr,

b) The pididrng Tank

The mixing tond 1s o concrete eyl iinier with 2%-3 #0, din

and 2 ft.. ai¢» walle., 1ts floor i3 approx. 1 ft. aoryw. the
ground 1.vel oo

plant with tho sluriy. The ter-oavt < the inlob pic . should
be flush with Che botton of tic¢ tank.. The floor oI oo tank
should be pr.;crly sloped away <roa the inlet pip. heal to
facilitatc occasional washing.

c) The Oui.ct and Inlct Pipcy

The outlat ani inlet pipes zre mad.. I 4" Dia G.I. ijyes.
It could atse He madce of cement ipe, but may not L lasting
as much as stoul pipes. The slurs i dcom the mixin canx. is
fcd through thie inlet pipe to the ooitéom of the diyeseor.
The lowcr cad of this pipc is firaly supported on o simall
brick structurc 1-1% £+, high in tiic contre of the first
segment of th digestor.

Similarly thce tower end of the outleti pipe is fimly supported
on another brick structurc in tho ctiner half of the digestor
Tho out_et pipe is 1led through the: Jdigestor wall and ends up
in the outlet “anik orx discharge it o helg discharge the
spent slurry,

d) Gas Holdcr

The gas holder is a roofed cylindor oiF a suitablo siz: to
accommodate atl.oast 75% of the gas yonmerated in the

digestor. It is fabricated from 12 gauge M.S. shect.

A G.I. pipc 4" Dia is ccntrally fixed in the gas holder into
which the guidepipe in the digustor losely fits in. ‘his
helps thc downward and upward travel (4-5 ft) of the das
holder with the gencration or conswa:tion of gas. Iz is

also provided internally with iron rings at different ncights,
to facilitatc breaking of the scum formed at the top of the
surface. by rotating the gas holder around the central pipe.
The gag holder is first rivetted and then welded on iho
joints and tcsted for any leaks by £illing it with water.
After complctely sealing it off for any leaks, it is suitably
coated with an antirust coat and thcen enammelled, to
withstand the severc corrosive conditions., It ncads o be
repaintcd oncca cvery two ycars under normal conditions.

The bottom portion of the cylinder dips into the slurry, and
completcly scals it off,
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The top of thi gas cylinder on the douc side, is fittod with
a tap and va.ve of 1" dia. to which is connected a fiwwible

pipe.

pipe linc.

The fieidble pipe is furcher ditced to the main ¢as
‘“1n2 gas pressurce is concrsolled by the weisat of

the gas cylindior and gencrally varies between 3" (7.5 em) to
6" (15 cm) oF vmitir colulu.

Besides the gns nipe,. the othoer roequiraments arc the H»urners,
J b qu
gas filamcnts and fittings, whici. hav.e co be speciasry

designed to suit the low precsurce of the gas,

The fitcings

burners and ¢as filaments to roquired spoecifications, can
easily be purchasced from India in the initial stages and
later fabricatced in tac country ii the domand warrants it,

e) The bischarqe Pit

The dischargc pit should bhe larcge cnough to accommodatce all
the spent slurrxy accurulated in bcetween its clearance

intervals,

The top cnd of the outict pipe is positioncd at

the top of this pit, which is gencraily in level with the
The level of the mixturce in the digestor is controlled
by this level, and hence the total slurry that can oc

ground.

stored in tlic digesto:.

The pit is sufficiently slopced away

from the top cnd of the outlet pise. to facilitate aucomatic
flow of the si.ent slurry away f£ra ciae digestor,

Construction siatcrial rcquired

The construction material required #or a Bio-Gas gencratorx
with 100 cu, £t. capacity (as shown in the drawing) is
given below in Tablc VI for gcnexral uidance of the uscr.

8, No,

Ndwhn=-
.

11.

Table VI

Bio-gas plant

Material requirced for 100 cu. £t. gas production

Material

Cament

Sand

Brick ballast

Bricks

12-14 gauge M.S. sheet drum 5 ft
Dia., and 4 ft. in height open at
the bottom

M.S. Angle iron for structure and
gas holder guide

Alkathine pipe %" dia.

Alkathine pipe fitting bend, clbow
sockats of 1 and %" fittings

Wirc gauge 30 mesh

Paints (enamel)

Miscellaneous fittings

Quantity ‘
40 bags

3OO cu. ft,
100 cu., ft.
750C

Oone

100 ft,
50 ft.

3 cach

1l 8q. it.
4 litr.s

onc 8co,




PERA

The animal vmste or cow-dvng, is nic.d with an equa.
quantity o water in the mixing tan: to form a siurrs and
fcd into the first hall of thoe digestor, The proces3 is
repeated till the digestor is ncar.y full. Aftcr aboat
28-40 days, Jdepending upon the working temperaturc, the
gas formation starts. and thc spent slurry is discharged
in the discharge pit through thc outlet pipe. Purther
addition approx. 1/40th of the total volume of the misiture
in the digestor of fresh slurry arc added daily, dcpending
upon the ratc of consumption of jas, and an equal amount of
spcent slurrv is forced .uat intw the discharge pit., -

The fresh ni:cure is fod right atc ti:c bottom of the first
half of the digestor. Being hecavicr than the digested
mixture, it stays therc till ic starts fermenting., As it
gets digested, it becomes lighter and slowly moves © the
top . till it flows over the top 0 thce partition wvall. into
the scaond ha'l of the digestor. »orox. 70-80% of tho
gas is gencrated in the first ha:{ . the digestor anl the
balancc 20--30% in the sceond hal... “he discharc. pit is
clcared of Ui spent slurry or Jcriilizer as fregueatly

as possiblce u) keep it clean.

For smooth a..d troublc frce operatioag of the plant tie foll-
owing may b¢ ..ept in vicew:

i) “vunt out the gas form.d initially till it is
firece of trapped air cr Lxyguen;

ii) Watch carcfully for any lcak of gas in hi:e gas
hoider, pipes or fictines and rectify the samc
ivacdiatdly,

iii) raint thC gas holder roecularly to avoid rusting

iv) I the rate of gencravin of gas is tou siow
for rcasons othcr than wwrking tamperatuxe,
check for P-H of thoe i ture.

If it is icucx than specaficd:

- roeduce fecding ratc
- add raw matcrial with high nitrogen content or
raaove scum

If PH is too high:

- wait patiently and allow the mixturce to adjust.
itsclf. Somctimes addinc a bit of choprcd tendex
groeen grass or crushed leaves of cactus helps,

v) Ii the gas gencration is too slow and thc ambicent
canperaturce is much lo./cr than 9OUF,. j'’rovision
shoculd be made to hoat the mixture to udie desired
taperature,. for wiiz s, c¢cial provision shall
Pave to be made.
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The gas plant should bc locatud as near to the source of
animal wast: as possiblc to avoid costs of transhoriation.
At the samc ciae it should be as cios¢ to the kitchen as
possible, lec)ring in vicew the cleanliness of the
surroundin¢s and thc possibility of any smcll of th. fresh
slurry in tha kitchen. If on the other hand it is

located too far away from the kitchun, it will unnccessarily
add to thc cost of the pipings recquired, and may aiso result
in drop of gas prcssure. 30-50 i, distance from the kitchen
is consider-d derirable and in nc casc it should cxcced

100 ft.

It should als, be taken carc not to locate it too ncar a
drinking watcr well, as therc is a chancc of slurry
percolating to the well. ‘
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UTILIZATIO.] Oy TAE PROJECTS OF BIu a3 PLALIT

The gas is 1ainly uscd as domestic fucl for cooking o«
heating for .ighting purposes. I.causc ol its lcu
calorific va'n. and pressurc the buzners and the filaaent
lamps have oo Do specially designed. The gas burns with
a very clcan biluish flame without aay smoke, and thus
avoids thc poliution causcd by siéher fuels used in the
rural arcas. »u8ides making the housc wife's job nore
comfortabl. and cnjoyablc.

The gas can atso be uscd for running of small dicscl
cngines afiur Mottling it., The carburcttor combustion
charmber and nther parts of cngines have to be spocially
decsigned to suitc its low calorific valuc and pressurc.

The spent sivrry is much bettor guality fertilizoer as its
nitrogen ccai.nt is at lcast 2-3 tiacs more than tac original
animal wasiu nsed.  Under nonaal. craditions most ol the
nitrogen is . .ot as ammonia intce th air, duc to natural
sidation. 5.3ides being enrichel i nitrogen, the apent
slurry is i a very finely divide! state. mixes muci casicr
with soil an! can be usced instantancously without cicating
the problua i »reeding flics. maggois or other insuetis,

It does noi ac- as a carricr of sSccis of any wecds as in
casc of anini waste under nopaal. coaditions. The czop
yiclds under jiven conditions is 25-30% morce than natural
manure as i: .2l 8 ©o keop the s»il open and well acrated
and hold the avisturce hetter agaiusc scapage and evaporation,

For furthcer details plceasc contacc.

1) .ircctorate of Gobhar Gas Plant
hadi & Village Comnmission,
IRLF Road Ville, Par’c (West) Bombay 56.

2) Rkaa Bux Singh, Inchargc
Gobar Gas Rcsearch Station,
Ajitinal Itawah UP, India,

ooy ey T G T 00 =

—

$



T ANEA AED R B T e e e

WILET TANK
266N v

-99 -

I bor 7 -0 —
+6 =~ 2-6" ,ie'"— -l S o] 9l
' ! ! -
GO A e
r i | ot .
" ]
! ’ .u 2 ".4;“\! '6 ! ] J[ OAS HOLODE R| ’
>4 ; P I | I . .
¥ . . ! TTTTTNG v
N *‘*-)‘---\w.\-“' [ ! ’ N 6
[ { \ T S : .
P ’ \ Le 2" A G UL N ,1 ,
}: \ ! : S ' 3-0
i —- g
c.c WORK r‘llna;\\ ! j { 4 u‘ " :
o !
. Co. '

‘L'a A.C P10 7

6'CC FQUNDATION

o
e QUIVE /
X 6 PARTI -~ | , PRAML /
.\\ CUTIoM wae )’
. b
A INLET -/ .'\\ l / .
i N\ J / ‘.
A ! '.uwr)orgr/ 2
. ) R
- l\ g / {
\ ) 7
N / |
|\ .‘l .// “ /
AW s '
L ' " ~ ! ’;' /]TK G.‘
‘36 ) 1 N !:/ "
N . ’ ‘..- ’ |
L 3-
N N .?"?'l' 9,'| l 16 ’
; :
g M Ly !
.- - S R
| 9“ e Sl‘ ” Vo f
6 ——--ai9
< 7.0 »

I The———
- (e, \
:. e ~
LTI N
,:1: ‘ : Tl \.\ \
\
' ‘ \‘ -
NI RRA
PR Pt .
N .3 L ‘.‘ *i h
oA R R
| et
H ' L YA A
‘.: nl // // //l/ /
! !.I'/ / ,"/.-" ,‘!
o s C s
N AN
.‘.";~ ,//
) L/.’./

PLAN

GOBAR GAS PLANT

(forR 100 CUBIC FEET GaAS

PER DAV- sCALE

»
o 5
3

CulelT TANK
v e t "
& xt-ox1-6

|
4 DIA A C.PINE
16 6 O ET. 1559

L

te-O

[
|
| |

J"d'h
e, ¥
- - O"
A
¢ B
o
]
- y.
O
=

)



- 100 =

L :
| POLYTHE NE / 7’:‘:[]—[{—'-—-‘\\

Pieg PIPE JOINT

CENTRL ©QUIDE - - - = } G.I. PIPE
GATL VALVE /
R SRS P
) ]
(o T

0=

<
~
~.
1Q BE WELDED | \'\.’f} . -
VITHM. . PLATE -
MADE FROM (¢ OIA
RGD GAS HOLDER
e
e /\ 4
ELE VATION 4 i

. |

— 14-- [ —vl

WELDED WITH PLATE
.5, SHEET

DETAILS OF FKIiNDS

RINGS

RUBBER wasuzg\

aa E‘;“F*-—J‘ ’ ;--.-‘:—.a:lj /Powmene FiPE
(IS | SoU 2 S BRI
G.1. BEND -’(:’ By

ADA P TR
t )] PIPE CONNECTING PARTS

METHOD OF JOINING GAS HOLDER TO MAIN GAS PIPE.

(NOT TO SCALE)




- 101 -

B. DEVELOPMENT OF AGRO-INDUSTRIAL COMPLEX

Introduction

The (1974-78) Plan lays emphasis on faster development of

rural areas by creation of job opportunities at site and
attaining better distribution of national income. It demands

a concerted effort for expansion of productive measures,

open new avenues of rural employmen:, reduce seasonal variations
in labour demands, conser’ation of soil and water, up-grading
the commodity mix and help to maximise the agricultural out-

put per unit of land and labour. The Agro-Industrial Complex
proposal in the following paragraphs is the first step in the
systematic transfer of modern technology to the rural areas

and to make optimum use of the inter-relationship between ~
industry and agriculture tn achieve the above objectives,

A Pilot Area Development Scheme in the form of an agro-
industrial complex at a potential growth centre is likely to
help the farmers in adopting modern methods of cultivation
and farm management, generate surplus to develop agro-based
indvstries, provide additional and continuous employment
opportunities in the area, reduce rural--urban migratirg,
function as a Demonstration Centrec and as a vehicle of rural
technology transfer. Normally the sphere and Activity of an
Agro-Industrial Complex is limited to manufacture of agricul-
tural inputs to suit the requirement of the area and organise
processing of agricultural produce for better end-values.

But considering the peculiar prevailing local conditions in
Kenya and the paucity of infrastructural facilities to the
farmers, the scope of Agro-Industrial Complex has to be
widened further to cover all aspects related to agricultural
production so as to establish a base for mcdern agriculture
as well as agro-based and agro-related industriec on a
sustained basis. The major activity of tie proposed Complex
is to providc custom services (contract services) coupled
with repair and maintenance facilities and establishmeni of
export oriented vegetable dehydrating and fruit preservation
plants. These activities will also give rise to a number of
resource based agro-industries in the selected area. As
experience is gained from this pilot scheme and local expertise
generated with passage of time, it is envisaged that a chain
of such Agro-Industrial Complexes will be set up at other
potential growth centres with varying sphere of activities
depending upon the local resources and potentialities.




The general requirements of a potential growth points are:

i) A sizeable tract of land located within a densely
populated subsistence farming area for the estate,
having potential for mechanised farming and
irrigation;

ii) Market connections for supplying necessary inputs
and for marketing of finished product:

iii) Suitable soil and climatic conditions for growth
of vegetables and fruits;

iv) A competent agency to marage the entire scheme in
collaboration with existing government agencies?

v) Financial resources.

As the Pilot Scheme has a demonstration effect its success

is vital to ensure its absorption all over the country. In
the absence of local expertise for implementing such a scheme,
it will be necessary to seek assistaince from external agencies
both for necessary expertise and financial assistance. As
the expertise available in the initial stage will be limited
and expensive, it is proposed to concentrate efforts in one
area selected for the purpose. If bilatcral or multi-lateral
aid agencies car be pursuaded to assist in the setting up of
similar schemes, a start can be made by selecting an araa in
each of the Provinces.

The proposed scheme is bound to have a great impact on the
farmers of the surrounding areas by providing them outlet for
their farm produce and encouraging thenm to commercialige
agriculture through the adoption of modern farming methods and
farm management. The generation of increased purchasing

power will encourage the estzblishment of consumer industries
and thus open up new vistas of industrial activity and employ~
ment in the area.

Objectives

The major objectives of establishing a Pilot Agro-Industrial
Complex in a suitable area are to:

i) Produce dehydrated vegetables, canned fruits and
fruit juices and other suitable agricultural pro-
cessing industries

ii) Assist the small and subsisitence farmers in obtain-
ing better output and return on their holdings
through the provision of customs services coupled
with repair and maintenance facilities

o
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Provide a market for farm produce by establishing
processing facilities in the area:

Door delivery of essential agricultural inputs and
other package assistauce to the farmer through a
uni”ied agency;

Expose the farmer to mndern farming methods includ-
ing use of high yielding variety seeis and ferti-
lizers, farm mechanization, ootimum cropping pattern,
spraving of crops against diseasces, harvesting and
post-hariesting techniques etc.;

Provide soil testing facilities for nroper selection
of crops and use of fertilizers;

Demonstrate the utility of irrigation facilities to
reduce the risk of crop failures duec to inadequate
rains at times of maturing of crops and drought
periods;

Promote agro-related and agro-based industries in
the area and develop local entrepreneurshirp.

Devise appropriate transport equipment for grecter
mobility of the rural population

Create consciousness for economic viability of provid-
ing custom services bv individual progressive farmers
and thus multiply farm mechanisation activities in
the neighbouring arcas;

xi) Reproduce similar activities in potential growth
points in other ar=zas in the country.

The Need for an Agro-Industrial Complax

Agriculture accounts for about = third of gross dome:stic
product, over 70% of the expnrt earnings ani supports directly
or indirectly about 90% of the nopulation in the country.
Since 1967 monetary agriculture has grown at an average rate
of about 65% in real terms, but real capital formation in
agriculture has virtually rcmained stagnant at around

£10 million a yocar. The World Bank has pointed out that in
relative terms the share of agriculture to total capital
formation in the monetary economy has fallen from 17% in the
mid-sixties to 8-10% during the last two to three years.

The sluggish rate of capital formation will act as a decisive
break in maintaining the momentum of agricultural growth in
the country and it demands an immediate appropriate action
to rectify the same.
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Due to variation in topograpby of land, climate, soil condi-
tions, and land distribution amongst people, there is wide
differential in labour prcductivity, agriculturzl production
and wealth distributior from one area to the other. The
problem of introducing any aystem of productive farming
amongst sub3istence farmers in certair areas to help rectify
imbalance of wezith distribution. is made rather difficult
by the rapid growth of population {3.5%) and by tribal
influence in distvibution of land. Ponulatinn pressurc in
certain areas (Kisii and Kakamega) has compeiled local
population to migrate co other areas in searca of more
remunerative jobs. In order to arrest the situation from
getting worse and reverse the cycle of migrotion, it is
imperative to launch a scheme tc help improve the productivity
of the land and the farme: and create joo opportunities at
site to lessen popviation burden ou land. The setting up of
Agro-Industrial Complex in such congested areas is one of the
appropriate solution to this grave national problem.

The development of Agro-Industrial conplexes demands simul-
taneous develorment of agriculture and industry, to economically
exploit agro-industrial inter-relationship to promote balanced
econcmic development in the rural aveas. Whereas development

of agro based industry helps to produce ecscatial agricul tural
inputs through backward linkage effecis it also act3 as a
catalytic agent in developing n~uro--clated industries producing
inputs for agricultural and AQucable aad non-duiable consumer
items in resronse to increacing deinand From the rural population.
It also helps to increase the investiLic surpluses to further
stimulate industrial activity and thus cr-~ate additional job
oprortunities in the area.

The nature of activities of the proposed Aqro-Industrial
Complexes may vary from avea to area depending upon the local
resources. 1In this particular case it is proposed to mainly
grow and process rommodities having cxport potential e.g.
dehydrated vegetables and processed fruits. The local farmers
will be provided package assistance by way of customs
services, contract services. quality seeds and fertilizers
and allied extension services in co-ordination with other
government departments so as facilitate them to grow commercial
crops to supply raw materials to the processing units proposed
to be esti:blished in the area.

Location
There are a number of potential areas in the country, which

are most suited for setting such agro-Industiijal Complexes.
Initially it is proposed to make a start in the Koroka-Sotik

——
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belt. This area has fairly large concentrat:on of subsis-

tence farmers, suitable land and rainfall faciiities for

surface and underground minor irrigation scnemes which are basic
requisites for the success of this propusal. The macrolocation
of the area is markel in thec map (Annexture 1). The micro-
selection for location of thz nucleus shall have to be Adeter-
mined after a detailed survey ot the area.

This area falls partly into Kisii and partly iato Kericho
districts. It has a rolling ground with incessant low hills
at an altitude varying between 3000-4000 meters. The annual
rainfall varies bectween 1200-1300 nir., The s50il varies from
dark red friable clays to plack clay and is considered to be
good for cultivation of vegetables and uther cash crops,
provided adequate irrigation facilities are assured. The
intensity of population varies from 150 - 200 per sG. km. con-
sisting mostly of subsistance farmers with little eccnomic
activity. It is served with one major tarred road running
from Kisii to Kericho and few other minor cross-country

roads. The area is amenable -0 tractor cultivation and use of
other farm machinery. It includes the following rural and
marketing centrcs, which could be considered as a basis “or
providing nucleus for custom sccovice centres and other essential
facilities to the farmers, as described later.

1. Rural Centres

i) Karoka

ii) Sotik
2. Marketing Centres
i) Gesima

ii) Nyansiongo
iii) Manga (Borabu)
iv) Keumbu

v) Yaganek

vi) Kapkele#f

The small subsistence farmers of such areas hold key to the
future of Kenya and deserve Government help for package
assistance thmough a single agency providing material inputs
and extension service so as to help them to ubsorb modern
agricultural technology.



The major problems facad by these small farmers are:

i) Near absence of ¥arm machinery and modern agricul-
tural aids.

ii) Inability to take risk for switching over to cash
crops.

iii) Seasonable labour peak demnands and shortuges
iv) Traditional farming inhibitions

v) Tot=al dependence on the forces of nature and lack
of irrigation facilities in Aroucht periods and off
season pericds inhibiting intensive land usage.

vi) Lack of minimal transpor: facilities

vii) Rural-urban migration of educated voung people
because of lack of locnl job opportunities anA
other simple amerities of l.ife.

Assuming 20 percent of the lan’ outsirie the estate farm is
used for vegetable cultivation and on contract supply to the
dehydration plant, the entire nrea of operation of the Complex
is likely to be 60-70 sq. miles. It is anticipated that this
scheme will enable the local i~rmers with an average of one
hectare land and willing to take ur cultivation of vegetables
to earn K.Zh 3000/- abovc subsistence.

The Scope

The scope of major services to be provided by the Agro-Industrial
Complex independently or in co.laboration with other government
agencies functioning in the proposed area are:

i) Establishing a plant for:

- dehydration of vegectables
- fruit processing

ii) Custom Services for cultivation and post-harvesting
coupled with repair and maintenance facilities.

iii) Supply of agricultural inputs

- seeds
- fertilizer
- credit

iv) Irrigation facilities with tube-well boring and
supply of pumping sets

v) Crop spraying facilitics
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vi) Transport facilities

vii) Soil testing facilities

viii) Agricultural consultancy and management services

The mode of supply of these s:rvices is briefly described in
the following paragraphs:

i) The Dehydration & ¥ruit Processing Plant

The soils and climate in the areas related are well suited for
intensive cultivation of vegetrbles and fruits, which could be
processed locally and have a promising export-market thus
creating additional rural job opportunities. It will however
need considerable extension scrvices to educate the farmers in
adopting new techniques of farming and management. The types
of vegetables and fruit that could be grown and processed here
are:

l. vegetables - carrots
onions
tomatoes
leeks
cabbages
capsicum
beans

vaunliflower

2. Fruits - Passion
pineapples

citcus fruits

It may not be possible to spell out precisely the order of
priorities for processing of different vegetables and fruits
which shall have to be done after Adetailed agronomical survey
of the area to determine the optimum cropping pattern for each
area.

Because of the climatic advancages in Kenya the possibil ity of
continuous supply of vegatables and fruits the marketing of
dehydrated vegetable etc. in the export markets pose no
problems. The high cost of a2ir freight will be counter
balanced by *he reduction ii. weight of vegetables after dehy-
dration to the extent of over 90%, and thus help to improve its
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competitiveness in western markets,

Assuming a production cf approx. 5000 tons of different types
of vegetables, it will need at least 60,000 tons of green
vegetable production frow 10-12,000 acreage. It is planned to
grow 20-25% of the vegetables from 2000-300C0 acres of factory
farm and the res: will be purchased from the surrounding small
farmers, who will be supplie? with the necessary inputs and
extension facilities. It is estimated that over 3-4000
families will bYe likely suppliers, and be able to earn over
Shs 13,500/- per hectare.

The plant itself will be flexible enough to undertake processing

of dAifferent types of vegetables and fruits locally produced
and shall be suitably equipped with batch type and continuous
process line equipment for hot air and spray drying facilities.

Besides the adequate covered arca for factory production,
storage and administrative bhlock, it will need service
facilities for power and fresh water supply. It will need
more than 5000 gal. of water per hour for washing of vegetable
and fruits and for steam generation.

The approximate break up of cost of production is likely to be

Raw materials 35 - 40%
Frel and Power Services 10 - 12%
Cost of establishment 5 - 7%
Transport 20 - 22%
Cost of capital 18 - 20%

The capital cost, its economic viability and other detaiis are
given in a project profile entitled ‘'Integrated Vegetable
Growing and Dehydration - Kisii-Sotik Area' prepared hy

Mr. A.M. Muthee of Industrial Survey & Promotion Centre
(Annexture II),

ii) Agricultural Custom Services

Presently the mechanisation of farms in concentrated around
Nakuru and a few other places, where large farms exist as a
legacy of colonial rule. Due to economy of scale, greater
cost of manual operations and management techniques involved,
there is no escape from use of modern agricultural machinery
in such farms. But in areas like Kisii and Kakamega, with
large concentration of small farms, farmers are still follow-
ing the traditional methods of cultivating manually.

I
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The farmers in sucn areas have refrained from adoption of
modern methods bf farming due to:

i) High cost of the equipment which is beyond their
means;

ii) Lack of adequate training in the use of such
equipment

iii) Lack of servicing facilities

iv) Inadeguate extension services in farm management

The farmers have also no incentives tc make ugse of ox-driven
implements, because of the difficulty of feeding the oxen

and the feeling that it is a retro-grade step. Therefore the
only possibility to break them away from traditional farming
methods and make farming a commercially remvnerativa
proposition, is to offer custom services at a price farmers can
afford.

One of the mAajor functions of this scheme i: therefore to
organize a small farmers servicc system to provide custom
services (contract services) for borehole drilling, irrigation,
tilling, cultivating, furrowiny, sowing, spraying, rarvesting,
threshing, road maintenance, “ransport, and minor repair
service to the “armer, through a unified agency, at a price the
farmer can afford. Besides these services the same agency
will be responsible for supply of qual ity se:ds and fertilizer,
agricultural consultancy and management services, soil testing
and supply of credit, in collaroration with other governmert
or semi-government agencies. The dehydration plant under the
control of the agency, will serve as a convenient outlet for
marketing the major agricultural produce of the farmer.

The proposed custom service centre will mainly be located at
Sotik or Keroka, adjoining the dehydration plant, with at-
least six branches at marketing or other suitably located rural
sub-centres in the demarcated sreas as indicated earlier.

The area of operation of the main centre will be 1imited to
the factory/estate farm measuring 2000-3000 acres and the
surrounding area within manageable radius of 3-4 miles. The
other 6 branches or sub-centre will operate within their own
areas of location within a 2-3 wiles, radius depending upon

the demand for such services.

The preference for the custom services will be given to
those farmers willing to cultivate vegetables and sell the
same to the vegetable and fruit processing plant At an agreed
price. The other farmers could also avail of these services,



provided they become members of the small farmers system with
recommendation of the concerne¢d cooperative or any other
competent society.

The charges for different type ot services will be fixed in
consultation with the local development committee and district
agricultural officer. A proper record will be kept of the
services rendered to each farmer =t thc central and branch
offices, and the chargecs for the same wil! be deducted at

the time of marketing his produce to vegetable ‘lehydration
plant or vegetable marketing cooperative.

The proposed list of agricultural machinery and equipment at
the main centre and sub-centres is given in Annexture 1I. While
positioning different machinery and cguipment, its occupancy
and demand for its services will mainly determine thc number
required at a particular location. It is estimated that it
will need at least 9000-1C,000 acres of land to cultivate
50-60,000 tons of green veget:zbles required for 5-6,000 tons
of dehydrated vegetables, It is further assum2d that only
half of this area will be cultivated or servised by custom
service centre nnd the res: will be done by the farmers on
their own with private machinery or manually. It ie further
assumed that not more than 30-40% of this area will be
irrigated by surface or underground vate:, The yicld from
irrigated farms is anticipated to bz twice as much as of rain
fed farms.

It is further proposed, that i{ necessary the enlisted equip-
ment may be purchased in two insicallments to avoid idle
capacity or low occupancy in the initial stages, as it will
take quite sometime and effort to educate the farmers of its
utility and better returns to tten.

The log book for operation of individual maior item of
machinery will bc maintained for cost calculation purposes.
Use of a tractor over 1000 hours per year is considered as
satisfactory when it pays for itsclf. It should however be
ensured that the farm machinery to be supplied should not be
too sophisticated in design and e able to withstand rugged
service conditions and use by not tco experienced operators.
The tractors should preferably have 5-6 number of gear
changes, larger or heavier ply tyres, better sealing and
improved air filters and simpler designed lifts. It should
normally be provided with gedgets for multi-purpose uscs.
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Minor Irrication Schemes

It will be futile to offer package rervices for intensive
cultivation of vegetables withcut assured irrigation facilities,
It has becen demonstiated in areas around Naivasha, that the
vield per acre in an irrigatod land is atleast double, if not
more, as comparc: to unirrigated iand. 1In a rainfed area the
croo output is extremely erratic depending upon not as much the
total rainfall in ~ year as the frequency of rains. In a black
clay soil or for that matter any soil rich in clay, intermittent
failure of rains is likely Lo severcly affect the yiel® of
vegetables. Morcover irrigation system helps intensive
cultivation through double or trippie cropping in a year by
using larger 1Joses of fertilizers to obtain higher yield per
acre.

There are two possibilities for iritroducing minor irrigation
schemes in the proposed area:

i) Pumping water from the rivers, reservoirs or rivulets
and feeding the same througn well planned piping
system an./or tapping of underqground sources

ii) Pumping water from thc rivers or rese.voirs and del i-
vering the same throug.. pipe system or even open
channels in case of nearby {ields, is much cheaper
as far as recurring cost is concerned, but has the
limitation of distance to which it can be fed.

No serious attempt has been made so far in this country to
utilize the underground water for irrigation purposes cven in
the most promising areas. Some of the reasons put fcrward
are:

i) Lack of initiative and sometimes resources on the part
of the farmers
ii) Govt. restrictions for use of under-ground water, and

iii) Lack of surveying and bhore hole drilling facilities
in the country.

However, lack of surveyirg and bore-hole drilling facilities
appears to be the most serious factor responsible for this
inaction and apathy so far. It is reported that at present
the bore hole drilling for such purposes is exciusaively done
by three foreign firms, whose charges are so heavy that small
farmers are not able to take advantage of this system of
irrigation,
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In order to overcome these hurdles it is proposed to equip
the main centre with two different types of drilling rigs
for drilling in soft or rocky souils, under the control of an
experienced tube well engineer. As per information gathered
from the local officer abundant supply of ground water is
available at reasonable depths.

It is further assumed that the d-illing or boring will be done
free of cost anc the farmers shnll bear the cost of casing

(pipes) and the cost of pumping sets individually or collectively.
Alternatively the entire cost could be borne by the Water
Department and the farmers using water could be charged for

the quantity of water utilized or on monthly rental basis.

The estate farm or the factory farm will be fully provided
by an independent water supply system either from the rivers
or tube wells.

Other Services

In addition to the custom services for cultivation, irrigation
and marketing outlets, there is also need for other services
like:

i) Soil testing

ii) Spraying against pests or crop diseises

iii) Agricultural consultancy and managemenc services for
cropping patterns

iv) Credit. facilities
v) Seed and fertilizer supplies
vi) Post harvesting techniques, and

vii) Storage facilities.

The main custom centre is plcnned to be equipped with a soil
test laboratory, which will test the soil for its members, free
of charge and advise on its suitability for different crops
and the type of fertilizer required.

The agronomist and the agricultural engineer in the centre
will render advice free of charge co the farmers, covered
under the scheme, on all aspects of farm management speci-
fically the cropping pattern the selection of seeds and ferti-
lizers, the farming techniques, water managem=nt, pest
control, post harvesting techniques.
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The management of the centrc will work in close collaboration
with other government and semi-government agencies for supply
of credit, proper quality of ceeds and fertilizers and trans-
port facilities to the farmers.

The Impact of the Scheme

Given a fair chance for trial and due encouragement from the
Government, this scheme is likely to have a positive impact

on the economic condition of the community of the area selected
for the purpose. Tre major alvantages to be accrued with the
success of this scheme are:

i) Higher export earnings from fresh and processed
agricultural commodities. It will convert plentiful
rural labour into scarce foreign exchange through
export mechanism.

ii) Improvement of the lot of subsistence farmers by helping
them to improve their productivity and income and thus
raise the quality of life in the rural areas,

iii) Introducingy modern farming technigues and management
practices to small farmers through the contract
gervice scheme.

iv) Demonstra:ing the potentiality of minor irrigation
sch.mes for better crop output, and commercialisation
of agriculture without impairing the overall national
water resources.

v) Creation of additional cdiscretionary income with the
farmers giving rise to demand for more rdurable and
non-durable consume: goods and thus acting as a
catalytic agent for the establishment of new industries,

vi) Creation of an urge in other areas to reveat experiments
on similar basis for popularising system of cus:om
services, tapping of ground-water resources and
establishing appropriate Agro-industries for process-
ing the local agricultural produce.

Plan of Action

Considering the importance of this project to the national
economy, its impact on the future pattern of Agricultural and
Industrial sectors, magnitude of financial investment anAd
multi-disciplinary nature of expertise required, the follow-
ing actions are proposed for its successful implementation:



i)

ii)

iii)
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In this preliminary report, only broad estimates for
requirement of 1lanAd, capital, equipment, man-power
and the type of services have been spelled out. It
needs a study in Adepth of various “mputs, including
the microlocation of the Agro-Indvstrial Complex

and its sub-centres, to achieve the desired results.

It is therefore desirakic to depute 3ome competent
agency tno make a detaile? stuldy of the project and
submit its recommeniations for government's approval.
For this purpose it may be necessary to invite some
foreign organisation, with sufficient background and
experience in similar type of assignments in other
developing countries.

Circulate copies of this preliminary project report

to heads of different governments, competent consulting
organisation and Intern-~tional AiAd Agencies. This

will hel; to seek suitable financial and tachnical
collaborators on most [avourable terms, for imple-
mentation cf the project.

Collect basic data on local climatic, soil, agricultural
production, man-power and infrastructural facilities
available in the proposed area
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Approximate Cost Estimates of Plant for Dehydration of Vegetables
and Fruit Processing

Farm Factory
1. Capital Cost K.Sh x 000 K.Sh x 000
a. Land purchase and
development 2200 _
b. Irrigation Equipment 5850.0 -
c. Housing - 800 ———
d. Factory Machinery and
Equipment - 1600
e. Vehicles 1000 400 )
Total 9050 2800
] 2. Working Capital 1200 6000
Total Capital Requirement 10250 8800




—

Summary of the Total Cost and Other Requirements of the Agro-
Indugtrial Complex

Capital K. Sh., million

Land LN J LR ] . O 2.20

Civil works including factory building
services and road construction etc. .o 7.95

Farm Equipment for repair/custom services
and own use .o .

Dehydration Factory
Capital Cost ..
Working capital

Total Capital Required

Salary and wages (annual)
Repair/custom services
Factory

Services Required

l. Electric Power .o - 500 W
2, Water (can be reduced by recycling) - 5-6000 gal/hr
3. stealn o0 o0 ) - 10‘@ 1b./hr

Break-up of Cost of Dehyirated Vegetables

1. Raw materials 35-40%

2. Services (Power + fuel ¢
water) 10-12%

3. Wages . 5- M™%
4. Transport oo 20~-22%
5. Cost of Capital .. 19-22%

|
|

)

)

' .
I
|
|
!

l

|

|

|

|

|

.

Employment 400
Approximate output K.8h.60~80 mill.
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'« MANUFACTURE OF FARM EQUIPMENT

Introduction

In Kenya the agricultural sector contributes 60% of the G.D.P.
and supports 90% of the workforce as compared to the industrial
sector contributing 40% of G.D.P. and engaging 10% of labour
force. Unlike developed countries, with serious shortage of
farm labour due to attractive wages offered by industry, in
Kenya there is gross unemployment and underemployment in the
rural area except for the shoringe of labour during peak
harvesting secasons. As regards the farming energy in Africa,
over 90% is derived from human effort, with the farm implement/
equipment mainly limited to jembes and pangas. The average
energy used is 0.05 HP/ha as compared to 1.02 in U.S.A.,

0.93 in Europe and 0.19 in Asia as against minimum 0.5 HP/ha
required. The rosition in Kenya is only slightly better.

This low levei of energy used, limits the cultivation by an
average famiiy of 5 members to 2-5 hectares depending upon the
soil conditions or an average of 0.5 ha per family member.

As most of the subsistence level farmers can hardly afford to .
pay cash for hiring labour during peak seasons, nor any float-
ing labour is generally available. The available farm 1labour
is limited to family members only, who are idle during slack
periods.

Because of these traditional farming methods used, the average
farming income is of subsistence or below subsistance level.
Of approx. 1,100,000 small farm holders, 620,000 have a total
annual income of less than K.£ 60,225,000 between K.£ 60-110
and only 225,000 manage to earn more than K.€ 200 by expanded
production of cash crops or dairy products.

The facts mentioned above highlight the co-existence of idle
labour and dearth of labour, due to traditional farming
techniques used, leading to the economic and social duality
between the urban and rural sectors. This is mainly due to
maldistribution of productive assets and investments between
the two sectors and nonavailability of employment opportuni-
ties in non-farm sectors in the rural areas, and is a serious
bottle neck in development of Kenyan agricultural economy.
Keeping in view the Government's aim to not only be self-
sufficient in food production, but also multiply its export
of traditional and non-traditional agricultural products, to
bridge the gap in its international trade balances, there is
a dire need for suitably designing, development and production
of farm implements to help improve the productive capacity of
the subsistence farmer. The proposed project for manufacture
of such farm implements or equipment is a step in this
direction.



Kind of Farm Equipment Having Scope in Kenya

There are three distinct typesof farm implements and equip-
ment, which can be manufactured in Kenya, using different
levels of technology. The design of an individual implement
may vary slightly from region to region depending upon the
soil conditions e.qg. tbe design of an equipment suitable for
rainfed area with loamy soil may be quite different from the
one used in arid areas for a similar purpose.

a) Farm implements and equipment, which can be manu-
factured in small workshop with low investment at
rural sub-centres or marketing centres e.g. simple
hand tools, manually operated simple machines,
selected animal drawn implements.

b) Farm equipment manufactured or fabricated on a batch
basis, in a medium sized workshop equipped with basic
fabrication and machining facilities e.g. most
tractor drawn implements, irrigation equipment,
spraying equipment etc.

c) Power driven equipment including tractors, diesel
engines, powertiller requiring relatively higher
levels of technology and manufacturing facilities
for volume production to achieve economy of operation.

Considering the immediatc and future requircment of farm
equipment and implements in Kenya, it is proposed to manufacture
jtems classificd as (b) and few items classified as (a) and

not presently manufactured by the existing manufacturers.

The manufacture of these items involves simpler technology

and demands not too sophisticated fabrication and machine shop
machinery. Some of the items that could be considered for
manufacture arc:

a) Pick axes, rakes, hand-hoes, wheel hoes, sickles,
weeders, hand operated machinery for threshing, winrow-
ing and rope making groundnut decorticators, chaff
cutters, etc,

b) All types of tractor driven implements including
mould-board ploughs, cultivators, disc-ploughs,
levellers, bund formers, ridgers, harrow etc.

More intricate types of ox-driven implements,
mechanically driven wheat/paddy threshers and
groundnut cultivators, reapers: Manually and mech-
anically operated spraying equipment, transport
equipment including bullock carts and cycle trollies,
seed-cum-fertilizer drills, planters etc.
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c) Some fabricated steel items for Adomestic consumption
in rural areas e.g. storage bins (domestic) simple
steel furniture, stecel boxes (Sanduku), steel baskets
and buckets, hand pumps and water tanks etc.

It is quite evident that it will not be feasible at one time
to undertake manufacture of all the items mentioned above.
Implements and farm equipment of proved designs or the ones
already accepted by the farmers and having immediate demand,
should be given the highest priority. As most of such items
have seasonal demands, the consumers items mentioned at (c)
could be manufactured during slack periods.

The proposed workshop should also have the facilities for
designing and development, to help modify the existing imple-
ments and equipment used, adaptation of imported items, and
also design new items specifically to suit the locali environ-
ments.

Demand

In the absence of adequate data for the present population

and past consumption of such items it is rather Adifficult to
exactly assess the present and future demand for each type of
implement and equipment. A broad idea of tne demand over and
above the local production, could be hal from the total import
of agricultural equipment imported under Adifferent categories
as given in Appendix I. The total import for the year has
been for K.Sh 32 millions, with over 30% average rate of
growth during the past four years (1972-75). Assuming 20%

as the share of agricultural implement and equipment other
than tractors and combines, its total import in the year 1975
is estimated to be K.Sh 6 millions. Considering 10% as a
modest rate of growt1 in consumption for farm implements and
equipment, the estimated demand in 1980 is for K.Sh 9.5 mill.
It is therefore planned to manufacture farm equipment worth
approx. K.Sh 4.5 mill. in 1980 which will meet 50% of this
demand, leaving the rest either to be imported or be taken

up by the existing manufacturers. To this may be added the
value of other steel consumer items 28 mentioned under (c)

to have a total output of K.Sh.5.0m. The main emphasis will
however be on production of items required for cultivation,
harvesting, sowing, spraying, drying, storage and transport

of agricultural products. There is also a potential for manu-
facture of simple machinery for sugar cane cultivation, seed
preparation and special equipment for semi-arid or arid areas,
which could be undertaken in future in collaboration with some
foreign institutions or private parties.
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Present Manufacture

Presently some farm implements and equipment including harrows,
ploughs and few other items, Aare manufactured by the following
parties in Kenya:-

l. Pavis J.5. and Co. T.td., !"airobi

2. Cassim & Tonolo LtA., Nairobi

3. Ideal Csscments (E.A.) Ltd., Nairobi
4. Leading Zngineering Works Ltd., Nairobi
5. Ndume Ltd., Gilgil

6. P.W. Andrews an‘l Co. itd., Nairobi.

Besides being concentrated in Nairobi, most of the units, manu-
facture agricultural items as A side business only using
initiative or innovated methods and few of them are having
designing facilities of their own or use the proper raw
materials for their manufacture. The proposed unit is not only
meant to supplement the production achieved by the existing
units but undertake manufacture of suitably designed farm
equipment, not presently manufactured locally. Most of the
developed countries have almost stopped to manufacture the
quality of implements required by the local farmers and are
vacating this area of manufacture for the developing countries,
The technology for manufacture should therefore be easily avail-
able both for the benefit of the oxisting manufacturers and the
proposerd new unit.

The Machinery Required

As mentioned earlier, it is proposed to instal low-capital
intensive machinery for this manufacturing programme, laying
more emphasis on developing of local skills. The items
proposed to be manufactured are 2f diverse design and speci-
fications, but requiring basically fabrication and machinery
facilities on batch production basis. The major productive
sections will bes '

- Press shop
- machine shop
- s8mall forge shop

- fabrication and welding shop

- assembly and paint shop

et enmsl o oeas e G 2 GEY  GEY 2 2WEEY 0 B S
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The ferrous and non-ferrous castings nre expected to be
bought from other units along with some finished items and
consumable raw materials. Adeguate provision has also to be
made for manufacturc of jigs and fixtures and toolings
required. The major list of machinery required iz placed at
Annexturc II.

Land & Building

Land

The proposed unit needs fairly large size of plot of land for
field trial of implements locally designed and manufactured,
besides the land required for factory premises. It is there-
fore proposed to acquire atleast 10 acres of land in an

area away from Nairobi and Mombasa, with maximum concentration
of subgistence {arm holdingc,

Building

The building complex has to have a plant layout to facilitate
smooth flow of raw material with the least cost of material
handling and labour. T building will be planned to
accommodate the followi. 3 buildings:

- Raw material store

- Press Shop - Forge shop

- Fabrication and welding shop

- Machine shop

- Agsembly and Paint Shop

- Finished items stores

- Administration block

The total covered area of the buildings is estimated to be
ls-zo‘om Sq. fto

Services

It is rather difficult at this stage to precisely assess
the exact requirement of power, water and other services,
which mainly depends upon the product-mix and the annual
capacity of each items. A provision should however be made
for 250-300 k.w. power supply and water for paint shop and4
cool ing purposes



Organisaticon_an?! Managoment

The organisatisn will be under the overall control of a senior
executive -7ith sufficient experience in similar type of
industry preferahly in a developirg country. The genaral
pattern of tuc man-power ill bhe:

Senior Exce~oibiva .. .. 1

Junior erccurive including sale/purchare,
factory mananezr. Accountant. ce 3

[$2)

Technical supervisors .
gkilled worvkers .. . 21
Semi~skilleccd wmwrvkers .o .o 50

Unskilled siorkers . .e 17

Design/dcev. Engineer .. .o 1
Assistant Jev. iinginecr/Draughtsaan 1
2

Inspectors .o .o

TOTAL . .o 114

Raw Matecrials

The rav materials required are gencrally steel bars and
sections, hot or cold rolled sheets, nast iron castings, non-
ferrous castinqgz and components, rolle! ztecl flats, and

some high carbon alloys s:eel sectors to manufacture compon-
ents Aeman-ing high legiee of wear resistan:e and strength

to withstan? the scvere scrvice requirements. Whercas most
of the mil"! steel bars an® s=2-cions, ferrous and non-ferrous
cactings will be locally available, the nigh carbon ard alloy
stee]l sections required may have to ke imported.

Besides tihe rav materials reaquired for oroduction items, an
appreciable quanti:ies of consuitmable rav materials like
lubricants, cucting tools, wel/inc rods, welding gases,
measuring an? hand tools wilil also be required. As the demand
for finisherd items is likely t- vary from time to time, no
attempt has becn made at this scage to calculate the exact
requiremenc of raw material fos each item and its sale value.

Non-profezsional staff .o 13 l

It is cstimate’ that the total ~ost of the caw materials may
vary from 55-50/4 of cost of proruction in the initial stage
to 65--70% in th~ finzl stage, -/ien the plant attains its full
capacity.
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LIST OF MACHINERY ~7ilD EQUIPMENT

A. Press and r'orge Shop

1.
2,

10.

Power »Dress - 150 tons

Power »ress - 40 tons

Shecar ina machire - 3.15 < 20C0O mm
Fly press

Hand shecar

Tube beniding rig

Shaecet rolling machine

Spot weaeller

5¢ kg Forging hammer complete with heating furnace
and othcr accessories

Jies an tocels

B. Machinc_ “hop

O MO 3 & U o w N
L ]

[
°

11.
12,

Centre Lathe 8 ft - one
Centre Lathe 6 ft - tiro
Shaper 224"

Pillaxr Arill 40 mm - cone
Pillaxr 'rill 25 mm - tvoO
Bench Arill 12 mm - &wo

Power hacksaw 200 mm - tr70
Universal grinder - o5One
Horizontal milling machine - one

Heat ctreatment equipmeni (set of electric furnace)
- one set

Measuring and inspection eguipment - one set

Jigs and fixtures - as required



Fabr icat ion Shop

. Electric arc welding sct sith transformer - two
. Gas 'welding seot with accessories - two
. Hearth furnace with anvi: - one

« Fleczibhle shatt grindecs - as required
q

. Heavy "mty pedestrial grinder - two

- Materia! handling equinment - as required

1

2

3

4

5. Set of Fneumatic tonl: -
6

7

8

. Weldinc fiztures - as .seguired
9. Compressor unit - one to feed the entire shop
10. Hand tools - as reguircd

11. Hydraulic jack - one

12. Spot welder - one

Agssembly an? Plaint Shop

Paint spraying and drving equipment
Paint Booth

Assembly trollies - as required
Assembly fixtures - us reguired

Material handling equipment including a small jig
cranc and overhead pulley track.
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Aggondix I17

Estimated Project Capital Cost

A.

C.

Fixed Assets

Land 10 acres K.Sh 1,000,000
Building 10,000 sqg. ft covered area 1,000,000
Machinery & equipment 1,350,000
Miscellancous Capital cost 550, 000
Total Capital cost K.Sh 3,000,000
Working capital required 1,000, 000
Total Capital 4, 000, 000
Labour -
Total number 107

Annual labour wages K. Sh 0.900 mill

Estimated annual turnover X.Sh 4.5 mill
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D. SURVEY O AGRICULTURAIL IMPLEMENTO

A nced was fclt to crllect infornation rogaxding the type and
nuber of farm equipiani and impicments, rescntly used in
diiferent parts of thoe country. which cousidaxably varics

due to wide variatioun of topography cf the iand, soil
londitions, pattern o land distribution and Zarming methods
used, Similar infex wition warc required regarding the aodes

ci traneport used ni- the farmer for haulac. of his agricultural
producce and to mccet his other aay to day transport nceds, and
also the existing repair and mainccenance facilities available,

This bhasic statistical data was ~onsidcred csscntial for
forecasting the typc and number of equipinanc nceded by thc
farmer in future and makc neccssary provision for manufacture
of thc same as closc o the point of conswa:cion as possiblce
in rural or marketing ccrntres instcad of concentrating it

at feo7 manufacturing ccintres in the urban arca. This would
helpr the farmers to nwdernise his farming acithods to some
exxtent, and incrceasc his productive capacityy appreciably.

Accordingly a questionnairc was framed in co--opcration with
iir. Muthea of I.S.P.C. and Miristry of Agriculturc for
coilection of this iniormation, as wideciy as possible,

A copr of the questionnairc is placed at annciure I.



1.

5..

Name
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At T
Al LA D

INDUSTRIAL SURVEY & PROMOTION CENTRE
MINISTRY OF COMMERCE & INDUSTRY

SURVEY OF AGRICULTURAL IMPLEMENTS

Location

Division

District

8ize of holding

Type of Land

Put a tick where it is applicable

// Level

acres,

L/ S ight slope // Steep slope

(1) Quality of roads:
1) Farm to home

Tarmac

Murram

Earthroad

Footpath

2) Farm to:
a) Shops

b) Cooperative

c) Market centre

store

(ii)

Distance from farm to
a) Shops

b) Cooperative store

c) Market centre

<1

ile

6-10

>10 miles

Membership of cooperative societies:

QQQ QR

Coffee

Dairy

Pyrethrum
Cotton

Sugarcane

/7 Pigs

// Maize/cereals

Qthers

T
L

—

o osmd o o - o o - o o—




6.

i)

ii)

Agricultural Production

Crops

Coffee

Arca under
crops/acres % bags/kdq

Tamount harvested | Auount sold

|_hags/kg |

| Tea

| Pyrethrum

Cotton

|_Majzc

Beans

Potatocs

+ —+

| groundnuts

_Suqarcane

Animals

Numbers

1) Grade cattle

Approximate local market

owned price per animal Shs,

Bulls

2) Local cattle

Cows

Bulls

| 3) Pigs

1) Donkeys

7. Agrjcultural inputs

Item

Fertilizer
50 kg bags

Hybrid maize
seeds
10 kg bags

Amount used
per year

Animal
feeds

Farmyard manur
(purchased)

tons _ - 1




2 ' 3 4

5 <)

Nos. Place ol
owned purchasz of

Cost | Disance tn
when | resair (Kn)

L . 2/chseiney )

Animai drawm carts

Hand drawn casc.s

|
i
i
!

Ploughs

Haxrows

Wheelbarrows

-— 1

Milk separatoxs

e —f —

Spray pumps

i
i
_
1

Sprinklers

Tractors

Water pumps

Pangas

Jembes

Axes

Sickles

Fork jembes

Buckets

Shovels

N S —{L— —T——-‘P—~4—JL‘—1>—**—+- —

—

Other transio:: equipment

(o)

EL&’

<

an

Trailer

Motorcycle

— _1..__
|
|

Bicycle

—




7 ¢ | (Existing facilities)

9. Maximum loads to be hauled:

1) Farm to shops

2) Famm to cooperative store

3) Farm to market centre

10. Present system of transport

kg.

kg.
kg.

Type of commodity

Weight

Carried by:
Head | Bulls Power
or or Carts |Bicycles{driven
pack |

Agricultural inputs:-
Faortilizer
Seeads
Implements

—Aninal feeds

Podder from farm to
home

Agricultural produce

Akom fam to home

Water for home

sonsumption (galls)

Travelling for

social functions




12, Lransport requigement (Prefegrred)

Pair of
animals

Animal [Cycle
drawn |3-wheel
modern

Given the financial
facilitiea what would
you prefer tc have?

Power
driven
trolley

Trxactor
driven
trollcy

t;g_u_q*

How much money would
you nced for the item?

Approximate load
carrying capacity tons

4 Agricultural isplements
Harventing equipment

Animal drawn equipment
Powor driven equipment

13. Preferred distance for repair and maintenance

TEEE

y 14. Can you suggest ways of improving your transport system.

—— onme enmd e oy ont ahill o e o oY o T o .. —
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15,

16,

17.

1s8.

19.

20.a)

21.
22,

23.

..',5)..

STORAGE FACILITIES

Wicee Jo you store your produce? /_/ Ia thce house
/7 1a a store

I{ you store your produce in the House describe how it

is stored. // 1In »ags on the floor

/7 Uithout hags on the flrox
L7 In hays on wooden racks.

tnr.o..l..lo..o....lol--..ooo-.(other)

1{ you use a special store outside the main building.
describe the type oi score.

/7 round, twig walls, grass thatchad

7 wud +valls. grass thacied

/"7 mud walls, corrugated iron roof

/7 .iwmber walls coixru.ated iron roo:

® 6 5 9900080000 0 %P 0P OO OO0 PO EE SO T0PLESNPSSGCsSOIOIIN

What type of floor has your house? /7 cemented
/7 earth [7 timber

‘hiat is the dimension oi the store?

Length [/ f=.

width [/ ft.

Height [7  fc,

What is the capacity of the store?
® 0O O 0 0% o0 000 baga Of ¢ ¢ 00000 0000
¢ 0 0000 00 00000 bags OE ® ¢ 0G0 e oo

eececcscsesces DAGE OF ,.ieeeeaces

Is the store enough for your produce? /7 yes /77 no

Ho7 do you store your maize? // shelled /_J not shelled
Yo you treat your producc with chemicaie* // yes /7 no.

What are the major prohlums in storace: /7 rats
/7 weevils

/7 water
/7 rotting



4.

a5,

26,

27.

- 140 -

How.many bags do you lose in a year?
bags/maize
bags/beans

bags/potatoes

QQQQ

bags/.............

vhat was the cost of your store? .,...... Sh, in the year ....

Arc you prcpared to put up a new store? /7 yes /7 no

How much are you prepared to pay for a new store?

oo 8% 00 8}‘3.
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Ve CONCLUSIO:

A modest cffort 'ias been madc in the preceding pages to cut

forth new ideas Zor few projects, naviivj an important .ocaring

in shaping the #fuiture pattern of indmwatios in henya, ani

accclerating ics crowth., The identification of such pDrofocts,

its planning an.: «iccution is a coaliinnl.ld process, in vhich
the volume of woxre and the number of »nersonncel requix..d
maltiplies as it wrogresses f£rom Li€c coazoption stage o Lo
stagce of its real.ization in shape o ¢ yilloject on the gronnd
rhis proccss uenids vigilant follotwr«tv - action forxr proj.cis in
hand and constautiy aldding new projocc idecas co the pool.,
“he Industrial Cuxvey and Promotion coacze (1.S.P.C.), vich
is entrusted wiith this responsibilicy  tacrcfore nceds o be
adequately mann.d with competent pcrscns to deliver xesulcs,

A number of such »roject ideas, if available, helps a donow
country to pici. ainl choose the mosc azooriate ficld iv:

offering aid ir tuc form of technical and financial ascistcance.
It also hoelps @ otential entreprcecneuvr dosirous of invesumnt

in an industria’. venturce to select 2 pinject to suit his

resources and nanagerial capability. wcaintaining of stncii of

project profilus on industries havincg scopc in Keaya . by +.5.P.C.

will greatliy huel: €to mop up surpluc xuvads locally availa>le or
utilize financia.. and technical assistance offcred by various

Hdonocr countrica.

Jhe existing patcern of industries nainly limited to soncier

industrics, low dogrec of processirs »~# locil raw materindc and
asscmbly units is a structurc without a sound foundatio. . <hc

cstablishient o zore sector dnductrivs iike Mini-inticraccd

Stcel Plant. Gr- r lron Foundry, Stec. Forging, sAachine 0ol and
Tool Room coupic.. with essential inii-astructure in thc 7t of

Industrial Resenxc: Testing and Trai..i; | facilities 7.l nzc

thie pillars Ior mildinyg the Jdatiorna.. injustrial pyraai., Ii

C

as

is strongly rcecoxacnded that the Gove.oior:nt consider Lareseing

all local and .orcion resources to cinsurc: its implaacnintion
as carly as possinic.

A chain of Agra-industrial comploxes an. aanufacture of Dorm
cequipient and rui-ing sets ctc. as sugrested in the reports

P¥arc cqually incrtant for helping ths .soductive capncicy »F
land/farmer arnd® onerate a potentiar aro industrics hoth o
domestic markct and exports,

S

r



Anothur aspect  /iich is closely linlizd with execution o
industrinal proj.cts, is thc motivation of local c¢ntroHroneur-
ship . or thic wnrposc arca surveys, ©or their in'ioorial

Potential shoul. ¢ carricd out by teauis of expert. . it
Local pwople shic.’ then be well acquainted with th 0 -cots
30 identificd. @i having potential for aevelopricat i

srelamanary foraciitics to boe followe por sctting noy
industrioes and @) ut the sources tor cocihinical Knot-n..

and cquipnenc cic, by organising gron iacctings. 1t i also
suggested to orcanisc reqular short ter.y courses for
generating entronrencurial talent amoncst the educated and
qualificd perscns in the country.
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Summary of the offers received

(a) Total number of the consultant/collaborator
responded as on 30.6.76 - 190

(b) Total number of countries when the offers have
been received - 16
Key to the discipline/fields of specialization of

Consultants/Collaborators.

1. Project Engineering General Management & Technical
Consultancy (PRO-ENG).

2. Agro Industries - Food, Vegetable oils, Textile,
paper, Sugar etc. (AGRO)

3. Chemical Engineering - Petroleum Products, rubber,
plastic, chemicals (CHEM)

4. Iron and Steel Industry (STEEL)
S. Machine Tools and Hand Tools (M/c)

6. Light Engineering and Consumer Items - Auto
Parts (LI-ENG)

7. Poundry Porge Technology (FOU-FOR)

8. Transport Equipment - Tractors, Scooters, earch
moving machines and conveyors etc. (TRAN-ENG)

9. Non-metallic Items - Refractory, Ceramics, glass
etc. (REF-CER)

10. Civil Engineering - Building Construction -
Dams, Roads and Water Management (CIV-ENG)

I
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Annex 11
DEVELOPMENT OF IAC HOUSSRY
Background
1. In the Third Development lP.an 1474-78, the Government

has nlaced priority on thes local manufacturc of capital
goods and intermediate goo s, In accordance with this

" policy and considering th» iaportant role o. a machine

too. industry for the deve.o.ment of other industries,
the Industrial Survey anl Promotion Centre has
elahorated on a project for the development of machine
too.. industry in Kenya.

The Centre also contacted reputed manufacturers of
machine tools in differeni. ~arts of the worid o
cultivate their interest in cthe developmenti o the
projicc:. A project lisc +hiich included a .iachine Tool
Pro,cct, was also circu.aic:! widely by the Governmeat.
In response to this inquicr, a number of pros:-active
technical partners have siio'm considerable interest.
Amon;; these are Messrs, [lin..stan Machine Tools of India
(which gent a team to undnria:c an on the spoi assessment
of the need for such a project) , and British group
camprising; Ove Arup & rvartners, Herbert Consultancy

and viiness Peat, who have prepared a prelininary
propos2l for the develo;uian: of this industry.

tae

The iiachine Tool Industry involves the manufacture of
moticxr machines such as lat:es, milling and drilling
machines, and grinding machines, which are vital for
the manufacture of other machines, tools and equipment
required in the enginecrin. industry.

An Gcggential part of a maciiine tool ,ﬂnnt is a Tool
Room which is equipped viti precision machinery for the
nmanufacture of cutting, ;rcssing or forming tools; jigs
and fixtures for the manufaciure of quality products on
mass production basis and gauges for inspection of
finished items.

Both a machine tool industry and tool roon raquire
heavy investment and yiel!d comparatively a lov rate

of return on investment. %"hey are typicai of the

typc of industry that siouid be promoted anu assisted
by the public sector with the co-operation and partici-
pation of the private szc-or. The industry is skill-
intensive and therefore ti: development of Cicsc skills
through training is an wiirczely cssential c'ament of
thc project.

ca— — - -—— -—— ol s - - - - - -— -— —

——

/




s.achi Tool Project

A macinine tool project nas a significant contribution
to makic in theproccss oi the transfer and Jevclopment
of technology, which has veen given high priority

by tihc international coluwawnitcy in various fora.

Reccent United Nations decisions on this subjoct
included the adoption of Woxrid Plan of Action on the
Appiication of Science an? Technology: the resolutions
of the Lima Confcrencc. Scventh Special Scssion of the
Gencerali Assombly, Third Coniercnce of Alrican .:inisters'’
of Industry and 4th UNCTAD Conference.,

It is against this backcyrouni, that the conc.pt of a
Kenyan machine tool industry must be evolvod. The
projcct should be designced in such a way as to lay

a roundation for the techno.ogical infrastructure for
the transfer of technoiogv and the developiocni of

loca. skills, 1In the past the transfer ol technology

to .enya was limited among other rcasons by ciie lack

of coupliment cadre of design and product devclopment
engincers. and absence ol & receptor organisation to
screen., evaluatce, assuai’at: and adopt transicerred
technoiogy. The net rcsuic was that the teciinology

was not effectively transicrred and did noc calkc root

in the econowmy. At tac nrusont level of kenya's
industrial development such an orgaBisation is required.
The organisation will noc only adopt importcd technology,
it will also innovate indicecnous technology for the
better utilization of local ineral and agricultural
resourcces.

Altexnative Approaches

On the basis of the fic.id investigations undertoken by
thc Indian tean, the Kenyan wnachine tool industry might
be desinged as an integratcd programme encoupassing a
Machine Tool Plant, a Tool Room and a Product Jesign
Unit which may also providc training to engincers,
technicians and skilled crastsmen for the coiplex.

The respective functions o: the different units will be
as follows:

i) Machine Tool Plant

a) Progressive manufacture of Macaninc Tools

b) Orgnization oI Purchase, salc and service
sections

c) Development oi Ancillary Industrics
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ii) Tool Room

a) Manufacturc of tools, jigs and Iixtures,
dies and inspeciion gaugcs for the
Machine Tool Ilant and privatc parties
on jobbing basis at rcasonablc cost.

b) Extend faciiitcics for training in Tool
Room technology O craftsmen firom local
industry.

c) Render technical assistance to local
industry for design. development and use
of modern tools and prcduction cechniques.

iii) Training Scction

a) Training of skiiled craftsmen [ox ifachine
Tool Plant, Too! Room and privatu industry.

b) Training of quality control staii for
Machine Tool Plant, Tool Room and private
industry in Quaiity Ccontrol and uietrological
Work .

c) Training of Engincers/Draughtsmen in Machine
Design, jigs/iixtures/tool dcsign,

iv) Designing/Developrieni Section

a) Responsiblce for product design. detailed
drawings for machine tools, jigs. fixtures,
tools and gauges etc.

b) Development of ncw prototypes to suit the
local conditions and optinum utilization
of local resources.

Hindustan Machine Tools intcnd to send a scnior
engincer to further elaboratce on this concept and to
prepare a preliminary fcasibility study., which they
expcct should be ready by thc cnd of August, 1976.
Subjcct to the viability of the scheme, thcy would be
agrceable to transferring their technology and
organizing training for local personncl in machine
tool technology.

Another alternative might bc to devclop the machine
tool industry as a commercial venture since in the
long run it would be self-supporting, and the rest
of thc components (Tool Room and Industrial Design
Unit) as development projucts to be financcd thgough
bilatcral or multilateral aid and yovernment
dcevelopment funds.
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The Indian tcam, scem convinged of thc potcniiality of
a Kenyan Machince tool plant for progressivc .nanufacture
of gcneral purpose, low priced machine tools to meet
local. demand and for export. The British prcliminary
proposal also confirms this potentiality.

sonclusion

Whatcver shape the project takes cventually, the
following principles arc most likely to apply.-

i) The¢ G@overnment vdll havc to play a
pivotal rol: in the formulation of the
project sincc the project must Le promoted
through delibcerate action as a national
priority.

1i) The project wilil requirc Governiiont assistance
espcecially in its early stages of development,
Such assistancu may includc financing and
sceking tcchnical assistance and training
facilities through competcnt sources on
priority basis.

i1i) The project ii, properly formulataed, should
be a popular candidate for technical aid.
UNIDO has exprcsscd intercst im continuing
assistance for tac developmant of this
industry.

D



Annex ]I

TED VEGETABLE GROWING &
DEHYDRATION - KISII-SOTIK AREA

Kenya has a large variety of ccological conditions that almost
any tropical or temperate climate crop cai be grown any time
of the year. This offers the possibility ot providing an
almost year 1round supply to the local market and the possi-
bility of adapting prcduction to seasonal demand on the export
market.

The market vzlu~ for horticultural products exceeds KE 10 million
annually and its share of the gross marlieted prcduction is
approximatecly 10% ol all cropa marict>d. (1) The expected

annual growth rate in production for pineapples is 17.9%,
vegetables 10% and fruits 10.5% during the 1974-78 Development
Plan perior*,

Horticultural production in Kenya is expected to cater for
three market sejgments; i.e. the local mark.t the fresh export
market. and the processing sector for both local consumption
and for export. Fach of this segment is growing rapidly and
the estimated annual increases are as follows:-

Local market fresh export Processing
% annual increases

Fruits 10 16 35
Vegetablec 10 22 44

This estimated annual increase in each market segment calls
for increased horticultural production all cver the suitable
areas of the country. Thc Horticultural Crops Development
Authority (HCDA) is encouraging all aspects of the industry
from production to processing and marketing. HCD/ has desig-
nated nine horticultural development areas+, which are expected
to serve as broad organisational basis for future development.

(1) 8.9% in 1969, 9.3% in 1970, 11.1% in 1971, 9.6% in 1972,
7.3% in 1973 and 6.9% in 1974

A Development Plan for Kenya's Horticultural Industry
FAO/HCDA Novemcer 1975
+ . Nairobi - Machakos - Chyulu Hills . Kitale-Eldoret

Kisii-Homa Bay
Taita-Taveta
Coastal areas
Garissa

1

2. Naivasha-Nakuru-Lake Baringo
3. Nyeri-Kirinyaga-Meru

4. Kakamcga-Busia-Siaya

VOO Wm
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In 1969 the Horticultural working party report identified
the problems facing the horticultural industry and listed
them as follows:-

limited funds for research

inadequate training on horticultural production
at all levels of training

lack of an organized 'package of inputs' to the
industry (credit facilities, production inputs)

poor marketing system etc.

On processing the report noted that the processing sector
suffered from unreliable supplies, lack of sufficient produc-
tion to secure low-unit costs and relatively high fresh
market prices. The report recommended improvement in
production efficiency of smallholders.

As stated earlier the processing sector is expected to grow
at 35% p.a. and 44% p.a. for fruits and vegetables, respec-
tively. The major problem in this sector is the inadequate
supply of raw materials and it has been suggested that for
processing industries to succeed there must be an 'integrated
approach' which ensures close co-ordination between culti-

vation and processing. This calls for the processing industry
to operate a nucleus estate to supply a certain percentage

of raw materials while the rest is supplied by smallholders
on contract basis. This system is operated at present by
Panafoods Ltd. at Naivasha which is supplied by out-growers

in the Kinangop area.

Horticultural production is a sophisticated type of agri-
cultural activity and inclusion of smallholders into contract
farming for processing creates many problems due to increas-
ing costs of exitcnsion and credit. However they must be
included. and in any case since they form the backbone of
Kenya's production, any large scale processor has to develop
‘a package of inputs' to the outgrowers. These will include:

contract services

provision of inputs {fertilizer, pesticides,
suitable varieties)

Upgrading of yields by organising standardization
and storage facilities

provision of transport facilities
crop timing to maintain year-round production

better extension services etc.
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The market for processed horticul tural products is expanding,
especially in Europe and Middle East and Kenya needs to
expand this sector rapidly. In 1973 out of the 100,000 tons
(raw materials) Processing capacity available only 60% was
utilized. 1In 1978 it is estimated that the production for
processing will be 320,000 tons (raw materials) and only 52%
will be utilized.

This calls for establishment of processing plants in rural
areas to utilize thc new materials and to give smallscale
farmers an incentive to produce and a source of income.

II. The Project

Production Possibilities

This project profile provides for the establishment of a
vegetable dehydration plant in an area in the Sotik Settlement,
to be supplied by a nucleus estate of 2,000 acres and small-
scale out-growers in Kisii and Kericho districts. The most
suitable vegetables would include:- carrots, onions, cabbages,
tomatoes, leeks, and others like cauliflowers. Brussels
sprouts, capsicums etc.

The production capacity of the plant is assumed to be 5,000
tons of dehydrated material per year which would require at
least 70,000 tons of raw materials annually.

'
It may not be possible to sp:l1l precisely tle order of priori-
ties for processing of different vegetables since this can only
be done after a detailed survey of the area but it is assumed
the plant will be flexible enough to undertake processing of
the various vegetables to be produced, and to change production
according to the demand. 1In this study the following
production capacities are assumed.

Raw Materials Dehydrated material
tons per year
Carrots 15,000 1,000
Onions 10,000 1,000
Potatoes 15,000 1,000
Cabbages 15,000 1,000
Tomatoes 10,000 500
Leeks ' 3,000 300

Others (cauliflowers, capsicums) 2,000 200
etc,

Total 5,000

i
l !
'
ll
)

|




- 191 -

Production of the above vegetables is supposed to be produced
by the nucleus estate and smallholders. The nucleus estate
will produce 25% of the raw materials which will total to
about 20,000 tons annually. It is assumed all the 2,000 acres
of the estate can be utilized as follows:-

Production Yield Area needed
tons/year tons/acre acres
Carrots 4,000 10 400
Onions 3,000 10
Potatoes 4,000 10
Cabbages 4,000 8
Tomatoes 3,000 20
Leeks ) 1,000 1o
Others 1,000

Buiidingo, factory
experimental plots

Total 20,000

The allocation of lani is based on the agsumed yields but
with irrigation, yields are higher and this would mean more
land can be released for other vegetables.

The outgrowers will be smallholders in Kisii and Kericho
districts, but mostly in Kisii. Kisii district is densely
populated (about 900 people per sq. mile). The land riscs
from 4,650 feet to 7,500 feet above sea level and the topo-
graphy is composed of undulating ridges. The soils are rich
well drained red loams. The rainfall is well distributed and
ranges from 1,000 mm - 2,250 mm per annum. It is distributed
throughout the ycar as shown below:-

Averaqe Rainfall:s 1974 - Kisii District

58 mm July 152

30 mm August 63

142 mm September 207

263 mm October 123

May 140 mm November 89
June 136 mm December 33
TOTAL
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It is calculates that in one ycar out of ten rainfall is likely
to be less than 500 mm (10% rainfall probability).

It is thereforc assumed that the soil and c'imate conditions
are suitable*for rainfed vegectables growing, supplemented with
irrigation. The big percentage of smallholders production
will be producc’i during the tio rainy seasons March/aApril/May
and September/October. Since the growing of vegetables iy
not very common among smallholders and since they have to
depend on rains the yields will be low (assumed at about a
half of irrigated production). Most farmers will only be
able to relcase half an acre for vegetables due to scarcity
of land. The following calculations for the production of
75% of the tot~l factory requirements are based on the above
assumptions:-

Total Yiel? Area Needed No. of

Tons Tons/Acre Acres Grower s+
Carrots 12,000 5 2,400 4,800
Onions &, 000 5 1,600 3,200
Potatoes 12,000 8 1,500 3,000
Cabbages 12,000 5 2,400 4,800
Tomatoes 3,000 10 800 1,600
Leeks 2,000 e 250 500
Others 1,000 5 200 X 400
Total 55,000 9,150 18, 300

+'0n the assumption that farmers can only relcase % acre

From the above calculations it can be seen that the project
will involve up to 18,000 sm~l1hojders. This is about a
quarter of smaliholdings, in the distriet+ (691,C00 farms in
1974). This compares with other crops which are yrown in the
area, as followg:-

Crop Est. No. of Growers Ave. size of holding(ha)
Pyrethrum 50,000 0.3

Coffee 50, 000 1.2

Tea 22,000 0.5

Maize 54,000 0.25
Vegetables (project 18,000 0.2

est,)

* 1974

Nyakoe 3278 mm Mororaba 1019 mm Nyamira 1768mm
Nyabomite 16C7 mm Wanjori 1855 mm Kenyenya 676mm

Nyamarambce 576 mm Kisii 1810 mm Sotik Scttlement 1446mm
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At present it is cstimated that 5,000 farmers grow vegctables
producing about 10,000 tons annually. To reach the target

of 55,000 tons production has to be increased at least 5 times
and the number of growers at least 3 times.

Project Costs

Nucleus Estate Development

Land Purchase

It is assumed that the 2000 will purchased at a price of
K.Sh 600 per acrec.

Land Development

The areca is assumed to be covered by a light to heavy forest,
and therefore it will have to be surveyed and trees will have
to be cut. For this operation the Caterpillar D8H tractors

-will be used. Two tractors pulling a heavy anchor chain can

be used. If thdre are large trees a treedozer can be uscd.
Heavy brush rakes can be used for piling bushes. The soil
can be broken using heavy harrowv (16 x 36 inches) discs.

With 3 caterpillar tractors (P3H) and associated equipment
the operations to prepare land will take about 4 - 5 months.

Felling at 100 acres per day 20 daysfor 2000 acres
Windrowing 50 acres per day 40 days for 2000 acres

Ploughing/harrowing 25 acres per day 80 days for 2000 acres

160 days

The estimated costs for land development (tree felling, wind-
rowing, ploughing, drainage, demarcation etc.) will be about
K.Sh. 500 per acre. This operation can be done on contract
basis.

Irrigation

To set up irrigation equipment (pipes, sprinklers etc.) it is
estimated to cost about K.Sh 3,000 per acre.

Housing

It is assumed that all houses for the factory and farm

employees will have to be put up. There might be up to 400
employees and the total cost is estimated at K.Sh 1 million.
This will include houses for senior staff and the labourer:s.,
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Tractors and other Farm Equipment

Five tractors of 30-50 HP with other equipment (ploughs, both
mould board and disc, seed-cum-fertilizer drills, harrows,
sprayers harvesting equipment etc.). The cost will be about
K.Sh 1,600,000 (A Ford 4000 tractor costs K.£4,164),

Transport

This will include vehicles used in the farm and lorries used
to collect produce from the smallscale producers. Five
lorries (10 tons) can be used for collection from small-

scale producer. 1In the farm tractor drawn trailers can be
used. The estimated cost for all transport is about K.Sh 1.4m.

Agricultural inputs (seeds, fertilizer, pesticides etc.)

The costs of inputs vary (see Appendix I & II) but on aver-
age the cost of seeds is assumed at K.Sh. 350 per acre,
fertilizer at K.Sh. 500 per acre, and pesticides at K.Sh. 200
per acre.

Labour, Wages and Salaries

This will include, a project manager a factory manager, farm
manager, factory engineer, accountant, agronomist and other
technical staff and labourers. The total number will be
about 400 employees. The total wages and salaries will
total to about K.Sh. 2.5 million.

Establ ishment of the Dehydration Factory

Buildings

The factory will be set up in the middle of the nucaleus
estate and will occupy the arca as follows:-

Main factory building 80,000 sq. ft.
Storage facilities 30,000 sq. ft.
Services (offices etc.) 15,000 sq. ft.

The estimated cost for the buildings is about K.& 255,000.

Product ion Lines

Four production lines with a capacity of 1000 tone per year
each will be set up. These will he ent wp in stages as
production increases. The cost for each line is estimated
at about K.£ 200,000. Each line will consist of the follow-
ing stages and machinery.
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The tomato processing line will require a spray drier,

Working Capital

This incrcases gradually with output and covers raw expcnses
of running the factory. It is estimated at £300,000 pcr year.
Working capital for the nucleus estate is estimated ot £60, 000.

Cost of raw materials and Expected Incomes from the Nuclcus Estate

and the Dchydration Factory

Under maximum utilization the nucleus estate is expected to
produce ~bout 20,000 tons of various vegetables. Thec prices
are assumcd to vary from KE 10 to 30 per ton. With these
assumptions the income from the farm would be as follows:-

-
Average price 10 15 20 25 30
per ton K.¢
t ~
Total Income 200 300 400 500 600

K.€ '000

As the average price per ton of raw materials increases, the
income from the farm increases.

Income from the Sale of Dehydrated Products

The price of one unit of dehyirated material is about 10

times more than the price of a unic of raw materizls. Since
the factory has to purchase all its raw materials (75,000 tons)
including the material from the nucleus estate, its opcrating
costs increase as prices of raw materials increases; as shown
on page 11.

I1Y The llarket for Dehydrated Vegetables

There are three possible market outlets for dehydrated
vegetables: -

i) Internal Market: At present, the demand from tais
market is negligible. This market can however be
encouraged espocially in the utilisation of dehsy
drated vegetables for soups, ready-to-serve foods
and baby foods etc.

ii) The African & Persian Gulf Market: This market out-
let is already important for proccassA fruits, jams
and juices but it can be explored more as an ouilet
for Aechydrated vegetahles.
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iii)

The breakdown for the types imported into West Germany is as
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The European and American Market

This has been the traditional market for dehydrated
vegetables. In 1973, it was estimated that the
demand for this market jas 275,000 tons.(l) The
figure includes local production but we are more
interested in import figures. A study by the
Tropical Products Institute on imports of dehy-
drated vejetables in Europe put forward the follow-
ing figures for 1971.

Tons
West Germany 12,400
Switzerland 2,300
Austria 1,020
Denmark v 270
Norway 670
Sweden 1,040

Total 17,700

follows (1971)

Tons
Potatoes 4,700
Mushrooms 620
Tomatoes 180
Cauliflowers 60
Onions 2,680
Onions powdered 890
Beans 290
Carrots 570
Leeks 350
Others 1,030
Herbs 1,020

Total 12,400

(1)

P. Coxon. Dehydration project for Kenya. April, 1970
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Although this study was carried out in 1971/72, it gives the
picture of the European market, on which production can be
based.

In 1975, the Kenyan exports to the European and American
market was as follows:-

Exports of dehydrated vegetables (0.55.100) 1975

Amout Value Value/Q Value/T

Quintals K. Shs _K.Shs _K.Shs

Canada 23 19,589 852 8,520
Prance 81 8o, 295 1,004 10, 040
West Germany 2,816 2,630,452 921 9,240
U.K. 1,821 1,332,318 732 7,320
U.S. 16 16, 000 1,000 10,000
4,787 4,079,654 x 902 x 9,020

From the above figures, the averace value per ton is calculated
at Ke 451,

N.B. Q = Quintals T = Tons

" Most of the dehydrated vegetables are air-freighted and the

current cost are K.Sh 3.00 per kg. to Europe and K.Sh 3.75 to
U.K. and these rates are expected to go higher. With the
opening of the Suez Canal, ships can be utilised more.

The following price further illustrate the consumer prices
in West Germany.

Price per 1 kilo net including packing, based on import
prices out of the most important countries of origin -
Hamburg 31st December, 1975

DM K.Sh (1DM = K.Sh3)

Dehydrated Onions, kibbled

and sliced 2.80 - 3.20 8.10 - 9,60
Onion Powder 2.10 - 2.50 6.30 - 7.50
Carrots, dices dehydrated 4,00 - 4.50 12 - 13,50
Leek flakes dehydrated 3.50 - 4.80 10.50 - 14.40
Tomato flakes " 6.20 -~ 7.50 18.60 - 22.50
Garlic powder " 2.50 - 3,00 7.50 - 9,00
Cabbage flakes * 4.20 - 4,80 12.60 - 14.40
Beans dehydrateAd 6.50 - 8.50 19.50 - 25.50



1v Profitability Estimates

Capital Costs KE '000 KeE ' 000

Farm Factory

Land Purchase/lcvelopment 110 -
Irrigation equipment 292.5 -
Housing 60 40
Factory buildings - 25,5
Farm Machinery/equipment 80 -
Factory Machinery - 800
Vehicles 50 20
] Working copital 60 300

Total 652.5 1,415

Financed by

Suppliers crcdit @ 10% 124.5
Loan @ 10% 80% 522.0 Local loan 30% @ 10% A24.5
) - Overdraft 10% @ 10% 121.5

Share capital 20% 130.5 Share capital 30% 424,85 I

p 652.‘5
1115.0
gperating Costs K£' 000 K€ ' 000
Farm Factory
Salaries & waqes 60 65
4 Purchase of inputs @
K.Sh 1,050 per acre 102.375% -
Purchase of raw material
(75,000 ton) @ K.Sh 200 to - (750 - 2,250)
Sh. 600 per ton
Transport 20 30
Services (power, fuel, water) 40 65.5
Depreciation
Machinery & Vchicles
(£130,000) @ 207%¢ 26 4
Buildings & fi:ted equipment
Farm (Kg£352,000) @ 5% 17.625 -
Factory (K€ 1,055,000) @ 5% - 52.75
Interest on capital @ 10% 52.2 99.05

—— e -——

318.2 1,066.3 - 2565.3)
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Return on Capital

This is calculated, based on the following assumptions:-

i) The price of raw materials varies from K.Sh 200 to
K.Sh 600 pcr ton.

ii) The price of Aehydrated products varies from K.£300
to K.£ 600 ver ton.

The followinc percentage returns on capital have been
calculated, based on the abhove assumptions

Price of ra.w materials

K.Sh. per ton 200 600
If pricao of d¢hydr;:ed % % o
products (x 10) raw
materials -40 -75.1%
2:h::r§;gd products 30.65 -75.4 .
Kg 350 . 4B.3 -57.7
ke 000 66 10
KE 150 83.7 -22.4
i KE 500 101.3 - 4.7
Kg 600 136.7 30.7

The returns are illustrated further in Appendix III

Conclusions and Summary

This project profile assumes various things which might all
influence the profitability and success of the project;
especially the following assumptions:-

i) The area chosen is suitable for all the suggested
vegetables.
ii) The arez both, in the estate and in sma.l farms can give

the yields suggested.

iii) Collection from the scattered smallscale farmers is
possible.




iv)

v)

vi)
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The prices of raw materials are 1/10 of the prices of
dehydrated products

The factory is working at full capacity which is
unlikely

Small scale farmers will be influenced to adopt vegetable

growing as a commercial enterprise and will master the
complications of horticultural activities.

If the project is implemented, after a comprehensive feasi-
bility study it will bring the following benefits.

Earn the country thc needed foreign exchange
Introduce. a new cash crop to the amallscale farmers
Open » market outlet for vegetables

Create employment in the nucleus estate, factory
and in small-scale farms. Vegetable growing is a
very labour intensive activity and if smallscale
farmers grow them in a large scale, it will go at
long way in solving the problem of rural unemployment.

To organize such a large group of farmers a new
veget able marketing co-operative union would be
introduced this c.eating some employment, and which
will eventually own some shares in the factory.

A project of this nature involving such large sums of money
would need to be implemented in stages.

1)

11)

1i1)

A comprehensive feasibility study of the area, and
market openings in Eurupe and elsewhecie neede tn
be done.

A very intensive extension service including demon-
strations, on growing practices, has to be undertaken
in all locations of the district, by the Ministry of
Agriculture. This may take at least 2 years.

The production lines in the factory will have to be

jnrauauced in stages concentrating on vegetables showing

the largest market potential and gradually introducing
other vegetahlcs.

The return on capital tor the project depend on the final
prices of dehyArated products.

o oehill sl
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1. If they are high the factory can pay higher prices for
raw materials thus encournging farmers to grow more.

2, The factory has to work at almost 100% capacity for
the project to be profitable. This means the raw
materials must be available throughout the year.

As a summary it can be said that basing such a large project
on production from over 18,000 small scale farmers presents a
' herculean managcecment and co-ordination task and there has to
‘ be a pinpoint precision in pricing, collection of raw
materials and in payment to farmers.

,_. .._,_
] ——— —— nm—— ———
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Appendix I
PER ACRE COSTS & RETURNS3 FOR GRC..ING CIRROTS

DRY WET
Proposed price: January - April May - December
~/25/kg -/20/kg

Price suggested herc is in line with what the Panafoods in
Naivasha are giving to the farmers.

Yield: -
For dehydration 6 to 10 tons pcr acre may be expected, 25 tons
have been achieved on fertile scil. We shall take 15 tons per
acre for our calculations. This gives gross return of 3,000
K.Shs,

Per NAcre Costs:

Seeds:

1% kgs per acre at 1147/20 per kg. Hence, total cost is per acre

is about 222/-

Labour:

‘

Sh. 500.00 100 man days per acre wage rate K.Shs 5 per day.

{
Fertilizers: '

200 1b. Double super phosphate per acre
200 1lb. Nitrogenous fertilizer per acre when crop is 4" high
Shs. 500.00/-0

Irrigation:

Shs. 200.00 many farmers in the main season will not require
to irrigate.

Net return per acre: K.Shs 1,578

Per Acre Costs and Returns for Growing Leekas

DRY WET
Proposed price: January - April May - December
-/40 -/35

Yield:

10 tons per acre. Gross return of K.Shs. 3,500

et st vnmd wwe e eoaw oae o Y SN o Y oY G oW G -

{



Per Acre Costs:

Seeds:

1% kgs per acre at 200/- per kg. Therefore total cost is
3m/-o

Labour:

600.00 This is higher than the carrots figure because you
grow leeks in seedbeds then transplant later.

Fertilizer: 500.00
Irrigation: 200.00

Net return per Acre: K.Shs 1,900

i
!
!
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Appendix II

PER NCRE COSTS FOR _GROWING POTATOES

The calculations have been done for three farmers who use
different methods of production

Yield, bags/acre (90 kgs each)

Farmer A Farmer B Farmer C

18 90 135
Total Output 360/- 1,800/~ 2,700/-
Local seed (10 bags/acre) 250/- 250/~ -
Certified seced (10 bags/acre) - - 600/~
Fungicides - 130/- 130/-
Pesticides - 70/~ 70/-
Fertilizer - 200/- 200/-
Transport Sh, 1/50 per bag 27/- 135/~ 202/~
Costs of bags Sh. -/50 per bzg 9/- A5/~ 67/-
Total variable costs 286/~ 830/- 1,269/~
Gross margin before costs _ _
for casual labour deducted 74/ 970/ 1,431/
Gross margin after costs for -46/- 805/~ 1,266/-

casual labour deducted

The costs for the bags have been calculated on the assumption
that the bag is not sold with the potatoes. It is bought for
3/~ and can be used for 6 harvests,

The costs for lahour are base® on the assumption, that 50%
of the work is done by hired labour paid 3/- per day.

Farmer A does not invest any additional inputs in his

Parmer B

Farmer C

Source:

potatoes. Therefore he makes a loss of 46/~
per acre.

applies good husbandry throughout as recommended
by the extension service, but could not get
certified seed. He gets 805/- gross margin after
casual labour deducted.

applies all recommended inputs. He obtains 1,266/~
per acre.
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