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JNTRCl>OCTION 

a) r.neral Badt-1Jl'O!!'d tnronauan 

1) Country Profile on HRO in Industrial Maintenance 

Country KENYi 
Crass ~etic Product 
Manufacturing C'""? 

S 5958 llillion (1985) 
S 798 aillion (1985) 

Share of manufacturing 
1) • .: (1985) at 1982 constant prices 

Main Industrial sector (•nufacturing) 

Food 6 be¥erages processing of Agricultural produce, engineering, 
textile, pharmaceutical, cnemical and allied ird.latrial llinerala, 
mtor vehicle industry, leather and leather goode, printing 9nd 

packaging. ' 

Main Exports 

Corfi
- ~-a _.,. pi"nm •-- 1 -•--A\ -••nltN• n~ .. --• - , ., __ .. ~, ._app.a.c• ,,.,._. __ ,, r--------- .-- - ~~ 

fresh fruits and vegetables, phar.-ceuticala, texti12a (mnd touri•) 

Pe>eJlation 

Labour Force 

(t«>) 20.2 •illion (llid. 1985) 

(Ml) 7,199.000 (198)) 

Percentage liter~ ' 45~ adult literacy 

Population in Pri .. ry School• (HO) 4,)ZJ,822 (1983) ~ 

" 
" 

" Secondary· Schools (NO) 

" Technical Schools (NJ) 

49), 710 (198)) 

9,258 (198)) 

Population in Unive•sity Art 6 Humanities (NJ) 1512 (19al/Bt) 
, 

Social Sciences (NO) 2645 (198}/84) 

Pure Sciences (NO) 798 (1983/84) 

Tecmology, Engineering & 

AppUed Science (NJ) 229s (19U/86) 

Population in Technical Colleges - Tertiary (NO) S,167 (198)/84) 

Kenya Polytechnic . (NO) 4001 

Hont>a1a Polytechnic (NO) 1166 

ii) ~me? of National Training Or~nizations, if any 

lliivtrsiUea 

Nairobi, Kenyatta, Moi Uni~ersities 

I 
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Technical Diploma Colleges 

Egerton, Kenya Technical Teachers College, Kenya Science Teachers 
College,Joaio Kenyatta College of -'t;ri=alture & Te~hnolOCJY, Kenya 
Polytechnic, Mollbaaa Polytechnic, Eldoret Polytechnic 

iii) Colleges of Technology (Several) 

tt.iranga, Kiad>u, Ki•thi, R.ogi, Rift Yallejetc (established at 
Provincial and District levels) 

iv) Names of Industrial Maintenance Training Institutes 

- Kenya Railway, Bandari College (Ports .-.d Harbours), Post c:\ Tele
COIDlnications Training College, Kenya PC*er and li\tating, (Meterology) 
Keny• lnetitute of Maas ComuUcatian, eerodromes Training Institute 1 

end mny on the Job •intenance training prOCjtllllleB eatablilhed at 
company and project levela. 

In thia paper, the diacuaaian an industrial maintenance relates to the 
function of akillfully auataining the operation end uee of induatrilll 
plants .-xi equipments, ck.Iring their expected life tille. Oiacuseion i• 
further extended to policy mid organizati"" aspects of •intenant.'e, but · 
only in reJation to the development of local capability in saintenance 
referred to abow:. It is in this context that ·the Oierview of the · 
Industrial Maintenance Problem both at the national end the industrial 
project levels is analysed in the following paragraphs. 

In the framework of the national develapaent process, industrial and 
infrastructural projects, are undertaken on a continuous basis both at 
the national and incl.tstrial project levela. Industrial plants and 
equipments are acquited for use in the execution and i11plaientation of 
these development processes frOfl different sources. Their types and lllOdels 
detel'llined by the source of origin and application for -.hich they are 
intended. Thia variety alone, presents a large problem of the adequacy 
and reliability of skills, needed across the national development 
spectr&11. rurther, the development of the inO..lstrial and infrastructural 
projects promoted and supported by the expartriate technical skills, has 
been faster than the development of the national technical capability. 

To sustain this type of industrial developme~t, both local and imported 
resources have to be found, to operate and t.eintain ~he industrial planta 
and eq.Jipments in use. ConsequentJ.y even without going further with this 
analy1ie, it is clear thut in Kenyp there exi1t en indu1trial maintenance • 
problem. This ie characterized by inadequacy of technical ~i~ls and 
insufficiency or nerd currency for austainence or operations and use or the 
industrial pla11ts and equipment• a•>ailable in the country. 

' 
••••••••••• /3 
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l•te•it:Oly the st•ted in8dequacies do rcsul~ to industriEl 
shut-down loss of procklction and below opt~n.Jll\ operati~. The 
recognition of the •intenance problc:n, appea:::- to have aa-e 
relationship with the i11POrt•n=e attached to the .._n Resource 
Development in Kenya n eviden~:ed by the .,shrooaing of teemical 
training institutions 8nd the strong nEtional bias for a te;:hnicRl 
curricul'-11 in the new education •ystea. 

c) ~t.hodol09Y !Wlied in collectin9 infoimatian for preecratian of the stucly 

The •thodology .as mainly a desk survey in the foilt or extracting 
existing and relevant informtion rrom Government, Statistical reports, 
international agencies publications (i.e. World Bank). 

These were implemented by a wealth of inf ormtion avai18ble ~ 
collected over the years by the Kenya Association or ......,f ecturers and 
by day to day experiences and knoWledge gained in dealing with the 

tapir: -.bject matters. · 

••••••• /6 
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tN>USTRIAL MAINTENANCE PCl.ICY ~ STRATEGY 

The development of a broad llxl fairly complex industrial infrastructure in 

Kenya, has inevitably resulted to an evolution of a national awareness of .,.., 

industrial •intenance problem. Thia national awareness and other basic 

aspect of the emerging inckJatrial tradition, operate as a base on wch to 

develop an industrial •intenance policy _and strategy. 

The emerginq indo~strial tradition is characterized not only by the national 

awareness of i,ndu5trial •intenance problem, but also by the present technical 

bias in the national education aystee, patterns of interaction between the 

' f ot'tlBl education system and epecialized action oriented training. 

However, it is apparent that the devel~t of a co-ordinated national and 

sectoral industrial 11aintenance policy and strategy is still yet to emerge. 

The de~elopPleflt of this national framework, is necessary for a systematic 

assessment of the organizational and .anagerial needs for industrial 

11&intenance with respect to project design, formulation and impl:mentation. 

It is likely that the nature and scope of the co-ordinated netionai opproac:h 

to this problem and the dependence of the dono1/supplier expertise compounded 

by the rapidly changing technologies has tended to delay the developrn.::nt of 

a co-ordinated national industrial maintenance policy and strategy. 

Co-operation in l'Klnan resources de~~lopment in induotry and incllstrial 

1111aintenonce at national, sub-regional, regional and international levels, as 

suggestion, has some potential, tt\ough a remote .\dca et present. Thia can only 

be realized, when the national industrial 111n!ntenence policy and strategy 

·r"'mework is fully operational. HowevH some opportunities do exist for 

the developing countries to exchange experiences and trtiin personnel on the 

jot! a.~ in rormol specialized fields. 
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~se opportunities fully exploited, can enhance the promotion of HRO 

in the countries involved. Kenya is already 11aking full use nf these 

opportunities tthen they occur. 

• ••••••• /6 
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ORGANIZATION 00 KTHOOS CF Ml\INTENANC~ 

Kenya aa a country, pursues the policy of a mixed eeonc:>l'IY, as a strategy for 
.... 

her ecorMJlllic and national development efforts. This policy, petllits active 

participction of beth private and public sectors, in the development and 

mnagement of the econollliC activities, both at the MCrD m"Ci llicro levels of 

the economy. 

Aspects ol Orga~ization and Met~s of M3intenance are being developed in 

both public and private organizations et the project level. Ex8111Plee of this 

development. ere available at the public sector corporations undertaking 11ajor 

national infrastructural projects like - Kenya Railways, Kenya Porte and 

Harbours, TelecOllllUlicationa, Kenya Power and Lighting Collpany etc. There is 

aleo evidence of similar development, in the public end private sector 

industrial projects. There ie however no clear evidence of this development, 

at the nationol or sectoral levels. Nor is U.ere evidence to Sl.fJPOi't that 

maintenance jobs are highly regarded. 

~intenance and t:aining for 11aintenance a~ the project plaming, implementation, 

comniasioning and operational stages, is regularly undertaken locally under 

various schemes. lack of the national c.J-ordineting maintenance and training 

framework, makes this effort purely an initiative for individual organizations, 

dependent largerl1 on expartriates skills and availability of funds and other 

facilities. 

Local evidence le available, on the establishment of the posts of .aintenance 

directors, supervisor•, technicians ot the project level tf'loucto not in the 

same nomenclature. Maintenance workshops are also cannon at integrated 

f eotures of the local projects. Collection of ate~istics on break-do"'"8, 

loss of prvduction and cost of maintenance, are activities normally carried 
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out by large enterprises. lhe lldtional bareau of statistics, has of late 

taken keen interest, in the collection of these statistics for economic 

planning rather t/l8R for "8intenance and training for .. intenance purposes. 

There are meveral maint~Y c~ultancy and aervict; organizations 

established by, both local and outsider• in icenys, to undertake project 

planning and iftl!llementstion on contractual baSis. lhese contracts are for 

a period of time, after ""ich the project operation, is left entirely to the 

...,.gement of the pr...,ter~- In a .....,.., of cases consultancy •rvices of 

a technical nature are requested from·outaide at prohibitive -ts. lhe 

... 11 and informal industry, he& a central and C0111Plementary role, in providi"!l 

.. inten11nce and repair aervices ·in Kenya. 

. ~ ..... . /8 
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TECHNICAL DOClKNTUION ~ MAINTENAta: 

Technical docU111entation on 11aintenance is a specialized skill involving 

preparation of \!ldequate tender docunenta, •intenance plans with detailed 

specifications, reading .m laking correct interpretation for uee of the 

mamuala on plant and equipment installation, diapais end -.intenance 

procedures, codification, classification and 11Bnagement of technical 

documents. These skills can be learned on the job or t."lr~ a formal 

progranne of technical education( 

The ~ortance and relevance of the technical docU11entation ekilla for 

•intenance is that plants end equipments are coq>lex ""its incorporating f 

11any sub systems. Occasional reference to the technical doc&mntatian, 

facilitated by proper codification, classification arid availability of the 

parts mannuals, is critically important for effective 11eintenance 

progranwne. Indeed it is iq>ortant that an organization or a nation , hos 

a measure of this capability if it Rist cope with the llOdern pace of 
-

development, dominated by the use of technical equipments end rapidly 

changing techiologies. 

In Kenya, technical docl.JT!entation skills for maintenance, are largerly 

provided for through a variety of schemes. During the short period of 

industrialization in kenya the development er local capability in these 

skills has been undertaken on a continuous baaia, both at the project and 

national levels. Preparation of tender docunente and maintenance plans 

ere conrnon activities attempted by the local engineers and technicians 

attached to locally based consultancy firms. ANS in the context of the 

Kenyan policy or the mixed economy the private end the public sectors 

consultancies have equal opportunity in lndertoking the job. 
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··tie doctJ1Bntation on each item and blow up or the plant indicating port& 

ar.d parts numbers, i& normally a projects internal function. There is local 

evidence, that reading and interpretation of Ml'VlUflls on each item of the 

plant and com?Qnents, ir.stallation procedures, fault diagnosis and maintenance 

pt'oeedures, are undertaken in SOiie cases, .tlere such 11&1n1ala are 

available. 

Maintenance plans end procedlres for preventive and continuous •intenance 

and repoirs ekills, are available locally though not in sufficient 

quantities. External •kills.are occasionally called for to meet the local 

demand gap that is not satisfied. 

Training engineers/technicians in codification, classification and inanagement 

of technical documentation within an enterprise, is undertaken locelly but 

in a small scale. This specialized training in technical docunentation skills 

is undertaken externally, eince local facilities for such progranrnes do 

not exist. Exploration for possible regional and international co-operation 

in this respect, could be very useful to Kenya and I believe to inany other 

developing coootries. Quite 8 part frOlll the huge numbers of the tectvlicians 
. : I 

required in f'acilitating the national development process,man)' developing 

countries will have a financial constraint in training this type of . 

manpower. 

• ••••• /10 
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SF~~~ PARTS HANAGEt£NT 

Spare parts management as a skill entails. i~~~ificetior ~r frequentof change 

determination of relative parts stock levels, sr.suring the availebility 

and supply, organization of the store. h~~tin; for and financing for, and 
, . 

the development of the contlgency plens to deai with the incidence of 

unavailability of, the spare parts. 

' 
In Kenya, spare parts management is an i~rtant f'61Ction in all industrial ' 

organizations and projects. The 110tor vehicle indust~y offers the best 

example in this respect The spare p~ta management in this sector is 

fairly well developed, to a stage ~:e quite a part from the handling of 

the logistics for illlportation, the sector P\as 11>ved a step further, to 

encourage the local manufacture of these spare parts. In -other induatri•l 

sectors, and because of the variety of the plants a.~ equipnenta in use, 

the spare parts ~nagement is an individual 11ait concern dominated by the 

importation, financing and stock levels aspects. 

. 
To a very large extent, local projects have an integrated l.l"lit llllhich 

eervices the plant and equipments in use. Ttw:se unite \Sldertake fabrication 

and lllBllUf acture of basic standardized spare parts and c~ts required. 

And in doing so complement in a way, the availaiJility of such parts, which 

would have to be sourced locally or externally • 

.... 

With respect to importation of the spare parts, the Kenya Government 

through its respective departments, facilitates the importation of spare 
I 

parts, by placing them on a priority list, for for~ign exchange allocation. 

Industrial projects, and conrnercial spare part dealers, are allatited to 

import sufficient stocks of spare parts regularly. The government is however 

keen that sor.ie attempt ought to be mode in the promotion of the local 

manufacture of the spare perts. 
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Although spare parts management training is partically r.et by the on-the

job training at the project level, there exist a very large gap ""'58tisfied 

locally for hi~ly qualified 118f1PO"'t!r in this field. At present the 

training of these ekills is left to the individual orgttnizetions end 

rarely complemented through a national effort. 

• •••• /12 
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t£GOTIATI~ ANO AQUISITION Of' Tt£ PLANTS 

This is a very important aspect of the industrial plants and equipme~ts 

11&intenance problem.· At the intrC'duction of this paper we did indi~te 
. 

that 'the variety of types and inodels of plcnts and equipment in use, 

generate an ending maintenance problem to the developing countries. Part 

of this problem, results from the lack of adequate ekills for 80Ul'Cing 

and negotiating, acquisitions of pJants and equipments. The problem is 

·rurther coq>ounded, by the fact that developing coontries are on the 

receiving end especially in cases of tP.Cmical equipments aupplied through 

technical aid achemes. These offer little or no opportunity for 

negotiation ~fore delivery. 

The ac~lation of·"these types of the plants and equipnents by the 

developing comtriea, creates a C0111Plicated problem of maintenance tfhich 

often off sets the goodwill and the expectations of the development 
I 

benefits, intended by the donor end the recipient countries. It is 

impurtant that this subject matter be critically exemined by both the 

suppliers and the reC,ipient countries, preferably et a forllll provided for 

by ~IDO. 

Kenya es a developing country, has gone through the expe~ience of the 

supply and acquisition of a variety of plants end equipments, .t\ich do 

present a ~lex problem of maintenance. The problem aterts at the 

acquisition stage, end to cope up, the organizations eq>loy beth locel 
. , . 

end expertriate c~nsultants, to ensure that after sales service, is 

adequately provided for in the purchesing contracts. 

Similarly, at the goverrvnent level care is being taken in the case of 

dirsct purchases or technical equipments. Hcwrver, technical equipments 

doncted or enjoying long term funding by a supplier, ellow li~ited or 

nc possibility of taking necessary precautions for •sintenence. 
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T~INING FCt~CY re~ MAINTENNCE 

The theme ruming throu~ the discussion in this paper, i• one of 

"training for maintenance of induatrial pla.,ts end equipments•. Training 

for •intenance or ~n Resource• Development f .,r •intenance is 

ide~~ified in the paper, .. being the critical def~ciency, in the 

development process of the developing countries. 

HlJll&n R~sources Development in general mid in specialized fore, is expensive • 

~ a time taking process. Training and general education facilities 

both local end external ere costly to develop and obtain. Yet the pece of 

the modern developnent of the developing countries, cemot be delayed to 

wait for the local development of adequate technical capability to plan 

and manage their ever changing developaent activities. 

The discussion in the paper so far suggest that the development process 
- ·• ~ ' in the developing countries is larc)tly dependent on imports of technical 

! 
equipments and skills. This approach to development hes not been wholly, 

a negative effort. A 111easure of development and benefits has been 

realized. Physical infrastructures of economic significance heve been 

develcped. Industrial infrastructure hes been developed, operated and 

sustained. Products end services have been produced locelly to aatify 

some basic needs. And lastly useful - '\'elopment lessons heve been 

learned. 

The ahort er• of development in the developing c!ountriea, has been 

characterised by -iplaMed, wasteful end expensive experiences. It is 

conmon knowledge today that this approach to development is unsustainable 

both from the point of view of external end locel support • 

• • •• • •• /15 
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In the mpecific cese of training local 113~.pcwer for 11aintenence of 
I 

industrial plents and equipllents a neticnel .,olicy framework for 111eintenence 

llUSt be evolved. A systematic assessment of ttr.> needs fer industrial 

maintenance should be W"dertaken on e ccntioocus basis Md strategies aimed 

of satisfying those needs developed. 

Training •thods aJBt be identified end developed. Efforts -..st be •de 

to establillh institutional inftestructure for trainirg end research. And 

a DUStaineble fineneing approach designed to support these critical 

aspects of the nationel development effort • 

. -
In Kenya a close examination of the national development pl .. , indicate 

that there exist a technical training policy. The basic problem la to 

generate sufficient f&ftling for the execution of the technical education 
I 

aystem. At the organization level on the other hand, the problem is one 

of access to and availability of technical training facilities, that 

offer specialized treining progr811111es. 

These deficiencies tend to frustrate the execution of training progrannes 

in the develcping countries, thus ~ing end prolonging the time 

within .tlich problems cf a technkal nature can be aanaged. However, 

experiences of developed countries in this connecticn indicate that 

there ia no short-cut tc the process. Developing countries 9USt 

therefore begin to tackle this probleti now if they llU&t achieve their 

expected levels of 80Cial end eccnr.-nic devel~t. Hence the 

i,..:>crtence c;f HRD policy for 11taintenance as • critical coq>onent of their 

overall de~elopment strategy. 

6th June 1986 




