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HU:IAN RESOURCl::S DEVELOPMENT IN Ir~l>USTR IAL 
MAINTENANCE IN AFRICA 

Summary of 12 case stu~ies submitted to the Expert ~eeting 
on Human Resources Develo?ment in 
Industrial Maintenance in Africa 

A Regional Expert Meeting on Human Resource!' l>evelopment i1. Industrial 
Maintenance in Africa was held in Nairobi (Kenya) from 2J to 27 June 19d6 i~ 
preparation for the Second Consultation on the T::-aining of lndust::-ial Hanpower, to 
be held in Paris (France} from 14 to l~ September 19d7. African e~perts produced 
12 case studies on the situation, projects aud prosp~cts in their countriE:s in the 
field of human resources development in industrial maintenance llH) for this 
preparatory meeting. 

These case studies were written with the help of the guidelines produced by 
UNIDO, which suggest an approach, plan and standard content for case studies. The 
12 expert studies were submitted to the Nairobi meeting and used as an initial 
basis for discussion. The countries covered by the studies were: liurunai, 
Cameroon, Cote de'Ivoire, Egypt, Ethiopia, Ker.ya, Madagascar, Morocco, Hauriti•.,;.s, 
Senegal, Tanzania and Zaire. 

According to the guidelines, "the case studies are meant to serve as basis for 
exchange of information". Furthermore, the guidelines also indicate that "another 
important reason for the case studies is that UNIDO would like to engage experts 
from developing countries themselv~s, as ~hey are the best to know antl assess the 
situation in their countries, to Ldentify difficulties and constraints and to 
propose down-to-earth recommendations which are rractical and amenable to pr~per 
implementation". 

This document summarizes the content of these case SLudies and also presents 
two tables gi'ling general information on the 12 African countries concerned (data 
re~arding education and industrial training). Finally, there is an annex 
summarizing each of the c~se studies. 

In order to encourage the experts to express their views freely, the 
guidel. ines al lowed them to go into some aspects more deepiy than others aud to 
include certain aspects specific to their country or to their own experience. J.'he 
case studies therefore deal wich the subject of i1uman resources development 1.11 
industrial maintenance from different standpoints, out they all refer to c:11e 
current poor state of industrial maintenance in most countries, tne low gener•l 
level of awarerac.SS of the consequences c-f tnis situation, tne n~eo to remedy it and 
the priority which should be given to efforts to promote national awareness oI the 
problem. Optimization of the use of installed induscnal eq•.Jipment dearly seems 
more essential today for industry ir Africa than efforts to maximize the number ot 
ind~strial projects at all costs. 

After a brief introduction to the general prol>le.n of industri<tl 111aint~na11ct: 
and specific training in this field, the summa1y oi the case stuaies is prese11ted 
according to the plar. proposed in the .~uideli:aes which was used as a ba:;is ducinb 
the discussions at the Nairobi rnt:?eting. These discussions lt!d to concl1Viions ;ind 
recomme:1<l;itio11s on each subject which arc presente<l i'1 the Report vn th~ ~eg1011;il 

Expert Gro11p Meeting on Human Resources Development in Industrial Maintenance in 
Africa - Nairobi, Kenye, 23-27 June 1Q81,, It i~ t 11erefor•• aclvisahle to reacl tl11• 
two documents tnr;ether, not only tn le:irra the experts' opinion, hut also to takt! 
account of th1! cor.clusions an-I recommen:l.Jtions of the llP.eting. 
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THE GENl::RAL QUl:.STION OF lNUUSTKlt\L ~IAINTt:NANCt ANU INUUSTIUAL }!Afoft.i~.r\NCr. TKA.1.Nl~l> 

Industrial mainte11ance is a key development factor. Investment in industrial 
equipment has been considerable and costly. There has oeen investment not only in 
industry, but also in agriculture and the public services (electricity, 
telecommunications, transport, public works, airports, hospitals, universities and 
schools, laboratories, meteorology, etc.). It is therefore clear that it is not 
only manufacturing industry or the secondary sector but the entire national economy 
which should be seeking to make good and proper use of equipment, machinery anct 
other capital goods. Specialists in IM therefore have a role to play in all 
enterprises, public establishmer.ts and other bodies which use machinery for the 
production of goods or services. The machinery invested in must last as long as 
possible and remain in good working order. It must be amortized through optimum 
utilization. Only IM is capable of fulfilling these requirements. 

All developing countries suffer from a lack of foreign exchange and, in 
general, a shortage of financial resources. Industrial maintenance helps to 
achieve less costly production by obviating the need for excessively frequent 
replacement of equipment and disproportionate purchasing of spare part5. It also 
helps to ensure a regularity of foreign exchange earnings by ensuring continuous 
operation of equipment, which in turn pe~mits a satisfactory level of utilization 
of production capacity and regularity in the quantity ana quality of 111anutactured 
products. In this respect, the experts' reports indicate thcst inaaequacy ot ill in 
the industrial sector may be the reason for under-utilization of pr~duction 
capacity of as much as 15 per cent in Tanzania, 20 per cent in ith1opia and Ju per 
cent in Hadagasca", to mention only th£: industrial sector and tne indications given 
by the experts. According to estimates give.1 cturing the expert meeting in l~airobi 
in several developin6 countries the technical availability of industrial equipment 
rarely exceeded 50 per cent. 

Some sophisticated equipment affects toe entire economic and social structure 
and any shutdown, even of a temporary nature, may have catastrophic consequences. 
The same applies to equipmer.t for !lower generation, transport, date: .cessing, 
hospitals, etc. Although not all stoppages or shutdowns are sole· -~e to a lack 
of IM, this is a contributing factor in very many cases. 

Experience ~ained in IM helps to guide future technological decisions towards 
equip~ent best suited to local conditions and the use to which it should be put. 

Industrial maintenance is confronted with special problems in developing countries 

The developing countries produce few capital goods. As a rule they import 
them frora a number of different sources. This lack of standar~ization, which has 
repercussions on procurement of spare parts (obtained from the sai.1e cuuntries) 
increases the difficulties of implementing IM and is caused bf the fact that tile 
developing countries have an inadequate understanding of t11e tecnnical requirements 
imposed on suppliers, finance for the purchase of capital goods being or.'ten 
provided by multinationctl funding sources, which impose the principle or 
international calls for tenders, or by bilateral sJurces, w111ch seci-: co give 
preference to their national producers of capital ~ooJs. 

Industrial r11aintenance inay b·· deemed co lJe covereJ by Clle ::unce~c 01 

"post-investment action", i.e. all measure.; desi;;ned Lo achieve the opc1mu111 r•.!tur11 
on capital invested, therefore including 1~1, rational choice, su1tau1l1cy Jfld 

proper use of technology, repair, industrial train1nK, etc. lhis concept or 
post-investment impl 1e11 a whole set of tac tors which ar1: ot special importa11cc rn 
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an economic environment characterized by cut-throat competition, of wni.:h 1:-i is 
either a resultant or a contributory t'eature. Quality control and guaranteeing of 
quality, reliability and compliance with technical 3pecifications and standards of 
composition are the results of good IN and are determining for t:he enterprise's 
future. Preventive IM is essential to ensure that proau.:t quality is always 
according to expectations. A oaJly adjusted or detective mac11ine will yiel<.1 
deficient products which will be rejected or will have a detrunental etfect 011 tile 
enterprise's re~utation if they are placed on sale. 

The level of awareness of the importance of IM in tile mana6ement oi industrial 
equipment varies greatly from country to country and frotn one to another user ot 
equipment. Awareness of its importance is not universal and is not always 
reflected in practice. It depends to a large extent on the share of industrial 
equipment in investment by the country concerned and on the proportion of operating 
costs devoted to equipment maintenance. Once equipment maintenance costs begin to 
account for a high percentage of an enterprise's overall operating costs, the 
enterprise is likely to realize that something must be done to reduce these costs 
or, at least, to ensure that the expenditure yields tangible results. This is how 
such awar~ness develops in individual industrial units. Dev~lopment of a national 
awareness depends on general appreciation, at the level of the national economy, of 
the real cost of r~pairs (including the cost of calling in local experts and 
trouble-shooters and outlay on spare parts) and of the losses caused oy poor 
management of enterprise~, production shutdowns and breakdowns, possible loss of 
markets and deterioration of the operating costs total production ratio. Until 
this awareness comes about, IM will involve only the carrying out of repairs, 
breakdown assistance, sporadic lubrication of moving parts ••• even operations of a 
purely do-it-yourself nature. 

The degree of technology e~ployed and t~e sophistication of the equipment used 
affect awareness .,f th'! importc.nce of Ht. The more highly developed tl1e technology 
of a piece of equipment, the sooner the need for nt is realized. The lower 
technology industries, on the other hand, tend not to regard plannea Ia as 
necessary. The need for U! will be more strongly felt in a coun!:ry whose 
industries are relatively old and use equipment subject to t'requent breakdown~. 1n 
Mauritius, foe example, the contrast between the operational IM sy~tem set up in 
the sugar industry and the absence of generalized IM in tne rel~tively recent 
industries in the Port l~uis industrial free zone is very eloquent. rtowever, 
Ethiopia and Madagascar are aware of the need for systematic IN organization in 
their new factories, after having experienced some setoacks in connection with 
their recent purchases of equipment from new suppliers. 

In the case of small and medium industrial enterprises (SMI~). whicn may 
provide the :;keleton for emerging industry in some developing countries, the 
introduction of IM is even more difficult because of these enterprises' lack of 
financial resources, particular1y if the public industrial training system is 
non-existent or only ewbryoni~. It is doubtless because their equipment very soon 
becomes obsolescent or ce<Jses to function that the S~!IE-based industrial sector in 
many developing countriez is n~'' experiencing' such a rapid loss of industrial units 
(33 per cent have been lost tnrough bankruptcy or for other reasons in Burundi in 
less than five years). 

The land-locked position of some countri~s ancl U1e difficulcie:; of im11orting 
and of obtaining foreir,n exchange .ire 1:1aking ~ountrit>s increasin,;Ly al.'are of tile 
ne~d to develop a systematic lH or~anization.: 

' The dependence of UI on the o<ttio11al ii:.,rastr.icture as f;,r as technic1l and 
scil?ntific training is concerned 111 apparent ,in all countries. Tric c.:o"cc 1,t ol 

technical traininP, is here understood r..u incl,ude ma11;qe.ne11t r.echniq11e:;. ,;,,t only 
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skilled workers, technicians and operational engineers, but also managers, are 
cruelly lacking in the developing countries where industrialization is rec~nt. 
Recourse to specialists is an expensive way of alleviating the problem and is 
acceptable only if, in addition to their IM work, t~.e experts agree to train 
counterparts. It is thus clear why all reports, without exception, go into great 
detail regarding human resources development for Ht and, more generally, industrial 
training systems. 

The advent of multi-purpose technologies, with an impact not only on 
maintenance, but also on production and management, in all industrial sub-sectors, 
such as electronics and data processing has led to a demand for many specialists in 
these modern technical fields. 

I. INDUSTRIAL HAINTENANCC: POLICY ANU STK.\TE<.;It::S 

Since the problem has been known and analysed for some years (aosence or poor 
quality of IMJ some measures have already been taken (either sj.>ontaneously or as a 
result of guidance) in most of the AL:ican countri~s whicl'l nave been tne subject of 
case studies designed to promote the implementation ot IM systems among the various 
participants in industrialization. However, it is still rare for tn~re to be any 
national IM policy, if there is one at all, let alone any coherent .;trategy in tne 
field of IM to co-ordinate action or initiatives by industrialists and otner user~ 
of equipment, the State, education and industrial trainin~ system!., outsioe 
financial sources, equipment suppliers and aid organizations. 

1. The influence of the structure of the education system in ·.:ollect:ive or 
individual decisions to implement an IM system is considerable. Some reports go so 
far as to deplore the fact that the national education authority focuses its 
efforts above all on general training which gives priority to lengthy traditional 
training cc.•urses for intEllectuals or "white collar workers", giving merely limited 
or ill-directed consideration to technical education. University courses are fJr 
too general and theoretical. The technical skills l~arned in technical education, 
where it exists, are often insufficiently diversified, do not necessarily 
corresporad to requirements and relate only rarely, partially ur not at all to 
industrial maintenance. Some IM training experiments have been made in the fields 
of mechanical or electrical engineering, and in electronics, but the establishments 
concerned have failed to co-ordinate their programnes and their activities. 

2. There is rarely effective interaction between the two sides of Hi training -
supply and demand. Much of this training is still providea by the enterprises in 
their own industrial training centres and it is too speciali£.ed, leaving out some 
IM components, such as spare parts management, organization, c~pita1 goods 
procurement negotiations, etc. Some reports note a reduction of tne ettorts that 
must be rnade by several enterp=ises having commo11 interests when tney carry out 
comparable measures to implement numan resources develovmt:nt in tht: _rea of 
maintenance, which raises the possi.bility of joint action oy a numbet· ut 
enterprises. 

There are also instances of maintenance training given in tecnnical coll.P.;;es 
or IT centres chat have links witn e.1terprises. These ·:over preparation ot 
curricula, oq;anization of practical training courses <:11Cl testin~. but all this is 
on a very spontaneous and sporadic bas1a and devends l~rgely on tt1e ~nod wili of 
the enterp. iscs or the initiative of those in charge of ti".·:? trainin,: or;::rnli':<tt1..,ni.. 

3. ThP. evaluation of s1u~cific industrial maint1!n:mce req111rcme1lCs, a fundamP.ntal 
f~acure in defininr, a pc,l icy an<l decerminin~ the nec.essary trainin):, pro;:r<rnunes, 
arP.as and mP.thodc;, is 111till in its infancy. lt de1•ends on the infrastructure tor 
thf! <.:oilP.ction and evalu;ition of <lac:1, which is inadP.rp1ate, static :md not equipped 
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to carry out the necessary research. Some evaluations are no more tllan sectoral or 
have not yet commenced. riowever, some countries seetn to have made a booo 
diagnosis, offsetting the lack of sufficient statistics by holdin6 many seainars in 
conjunction with surveys to make those responsible for IH aware ot the situation 
and envisage the launching of human resources development programmes in IM. 

4. Some co-ordinating structures have been established for the development ot a 
national IM policy, and even for HK development in IM. This is the case in 
Cameroon, Tanzania, Cote d'Ivoire, Ethiopia and Madagascar. Hoever these 
structures are in many cases only for purposes of study, advice or suggestion or 
are brought into play only at the request of the enterprises concerned. This 
nevertheles~ represents one starting point. Another starting point could be to 
make use of the associations of industrialists or maintenace engineers in orJer to 
develop national awareness of IM, which could also involve the Government. 

5. Government policy in favour of IM and implementation of HR development in I~ 
varies from country to country. Only an overall policy can overcome the 
constraints of the problem posed by the lack of I~ in African industries in 
general. It is not merely a matter of training wor~ers and technicians to take 
charge of IH, wherever this may be necessary, but also of: 

Establishing con~acts between the national eaucation systera, tne industrial 
training system and the industrialists; 

l>eveloping an appreciation uf tne value of r:: activities, which are 
generally under-valued in co~parison with tne proauctiou function; 

Encouraging enterprises to invest in IM by showing tnem how profitable sucn 
investment is; 

Releasing or obtaining the release of tne necessary funds for systematic 
organization uf preventive I~; 

Participat.ing in ~he effort to promote national awareness of the impo~tance 
of IM. 

Some reports mentioned the advisability of establishing a central unit, l/ not 
just to co-ordinate, but also to organizP, guirie and decide on action to be taken. 
Such a structure exists in certain countries, while in others it has not yet been 
completed. Some countries have embodied it in texts without so far implementing 
it, whereas others would like to develop such a structure or are considering the 
idea. 

6. The idea of ~vailing of international possibilities to enhance the IM 
situation is relatively recent. Some countries have already included 
intra-regional co-operation (professional associations, regional seminars, regional 
co-operation or exchanges of experience) in the formulation and programming of 
their IM initiatives. 

Naturally, all developing countries make some use of experts, consultancy 
offices or foreign technical assistance, primarily in tile field ot lM. ilowever, 

l/ Wl11ch mibht be called the National institute ot Ma1nte11a11i.:e ll.,;a1nt'r~.111), 
Of'PPT (Morocco), InJtJstrial Promotion Centre llh1ru11d1J, l.:t'11tral Tra111111;; 
Office (Ma:aritiui;), Cr;!~t\Ft,I' {l:ameroon), National i·la111te11ance C1.>1111i.:1l lt::t111op1J), 
SF.RI>! (Marlag;ucar), etc. 
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some have us i this requiremP.nt to seek help abroad i1 orde:- to set up at the same 
time a system for the training of local counterparts by foreign experts. 

Multilateral (IBRD, EDF, etc.) or bilateral (e.g. France, italy, United 
Kingdom) funding agencies are asked to support the ho ldiug ot se1ninetrs or the 
establishment of new IM structures. The various repurts are unanimous iu pretising 
UNIDO, UNESCO, ILO and UNUP for the faithful support they have gi.ven to promoting 
awareness (seminars, conferences, training courses) or feasibility studies and 
start-up surveys for human resources development in IM. 

Finally, it is clear from many of the reports that intra-regi.onal co-operation 
in Africa has already begun thanks to structures such as the Inter-rlf rican Centre 
for the Development of Industrial Training (CIADFOR), the African Network ot 
Scientific and Technological Institutions (RAIST) and the African N.egional Centre 
for Engineering Design and Manufacturing (ARCEDEM). 

II. INDUSTRIAL MAINTENANCE AND TRAINING POLICY 

1. This aspect, partly summarized in the preceding chapter, was the subject of 
some specific comments in the case studies. One important comment concerns the 
nature of the personnel needed for IM. The dilemma is posed in the following 
terms: ls it necessary to train specialists concentrating on a specific area 
(mechanical maintenance of lorries, electronic maintenance, etc.) or does the 
maintenance function not rather require generalists capable not only of restarting 
a jammed motor or repairing a circuit, but also of adapting a component, modifying 
wiring and scheduling periodic inspection? 

In any event, it is clear that the training of personnel for maintenance 
functions implies training, methods and interests quite different from those needed 
for manufacturing personnel. As yet there is no complete picture of tt1e ski. lls 
needed by maintenance personnel in a developing country. However, it is obvious 
that a "maintenance worker" is a worker or tecl!r1ician who needs broao, often 
multi-purpose, training and is capable of adapting ni~self to changing 
technologies. Such people are now very rare. 

2. No exhaustive diagnosis of the training requirements tor L'1 11as Ot:trn 1;1aoe in 
any country. This is an essential task and its success will depend largely on the 
readiness to co-operate of the ~overn1nent, the education ana trai.ning orgetnizations 
and the enterprises, and on the objective aimed at and tht: IM methods to oe 
developed. 

3. TI\e IM training structure and methodology to be set up have yet to be clearly 
defined in any country. Nevertheless, we do know that the following pr~or measures 
are desirable; 

Codification of the levels of maintenance personnP.l; 

Establishment of a grid to indicate the relationship between tasks, skills 
and training needs; 

Organization of diversified rates of traininh; 

Combination of the participation of the national P.dur;itional syst~m, 
universities, ind11strial trainin~ centres of e11t1~rpriser. cH· sectorijl ;~roups 

of enterprises and on-thP.-job trai11ing, as wi>l l as IO'Stabl ishi11;: 11111m~rous 

links between the various elements of the syste1.1s; 
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Implementation of specific methodologies, ii necessary, such as the 
"Kesult-Oriented Management ~aintenance" UW:t.~), "~uided Transfer oi 
Knowledge" (l::thiopia) or "Prot>lem-Oriented fraining" U'uTJ \lanzam.a). 

4. ls tec-·mical education, designed to provide younb people wi.th tecnnical 
training before they find employment, part of the uatioual educati.on system or nut 
(cf. the structural uncertainty in Cote d'ivoire)! Oespite some i.mpruvements in 
the programmes and the true needs of the economy, this is still not very well 
developed when comp:ued with traditional education and still tf!nds i.n all cases to 
be considered of lower social standing than a qualification gained in traditional 
education. In any case, chnical education generally does not incluae any l~t 
training, except in the case of certain establi.shments in Cote d'lvoi.re and 
Mauritius, for example. 

5. ·1ith regard to the ~igher education sector, university programmes are lagging 
behind the develo?ment of technology. This is the reason for the setting up of 
specialized institutes or "tech11ical colleges". 

6. A true industrial training policy is really only now being developed on the 
basis of improved and reformed technical education, associated with additional 
industrial training and re-training in employment, organized in response to the 
specialized knowledge requirements by enterprises, sectoral or industrial groups or 
agencies guided and financed in varying degrees by the State. 

7. Exhaustive studies of the detail~d technical education or industrial training 
needs have yet to be made. They should be carried out, systematically, with 
particular emphasis on skilled IM personnel requirements. Current and future needs 
should be accurately quantified in each spec1al1st area and for each level, rangin6 
from skilled workers to engineers. It is essential to determi.ne the form ot 
training to be carried out (technical educati.on, adult i.ndustrial training, 
on-the-job training within the ente~prise, introductory or speci.alist courses, 
etc.). Diagnoses and estimates of needs and resources should be centralized or at 
least co-ordinated in a central body, as mentioned in all the reports. ·nns 
central body should brir· together all of the economic participants, providers ur 
users of training. 

8. The emphasis placed on rapid and economic HI tra10ing met11ods calls for t11e 
training of trainers or instructors and the indirect transfer of knowledge (cf. the 
models tested in ithiopia and Madagascar). 

9. Exchanges of experience between African countries and the support of 
international organizations, such as ILO, UNLSCO and UNlDO, are strongly urged in 
all the reports, which praise in particular the ILO project in Ethiopia and the 
UNIOO project in Madagascar. 

10. It is recommended that there should be a continuou~ evaluation and follow-up 
of the results of all efforts to develop human resources for IM in order to monitor 
its effective tailoring to the needs identified in the diagnoses. 

11. Finally, there are the financial constraint!!. The shortf:lll in IM training i!i 
due in part to the cumulative effect of the following factors. 

ifo financial priority ha:; been given to II!< developmt"nt in l:·i; 

Industrialists instinctively regard l;-i a:; <J source ot costs, wncreas clo:;er 
exami1111tion demon!ltrate!I that preventive mainte11anl'.e is a :.ource of tru1! 
!lavinR!i ~nd increased value. 
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It is therefore necessary for each of the ~eneficiaries of IM to make the 
necessary financial effort to ensure the provision of essential training: State 
budget, participation by trade unions and industrial associations (including 
chambers of conmerce and industry) and industrialists, who now seem prepared to 
take on this financia~ burden. In this connection, so1.1e countries (e.g. Zaire and 
Morocco) have imposed a para-fiscal payroll tax. The State could also grant 
financial incentives, particularly of a fiscal nature, but also subsidies, co 
enterprises or ~ectors which set up industrial training programmes or units for l~l. 

Ill. INDUSTRIAL MAINTENANCE 01<.GANIZATIOh ANU Hk:THOUS 

l. There is no standard way of overcoming the deficiencies in HI, since e.acn 
country constitutes a spe~ific case witn a particular economic structure. nowever, 
whatever steps are taken require the prior existence of a "maintenance" state ot 
mind, which is only rarely spontaneous (ali the reports). 

2. Some reports confirm the idea that industrial maintenance is best ensured it 
it is entrusted to an ind~pendent unit, instead of lll3king it a component of tne 
pr~duction division. 

3. IM must be organized even before the industrial project starts up. le is even 
most desirable that those involved in IM should take part in the decision to 
purchase the industrial equipment and that the requisites for go~d IM (sturdy 
equipment, rules for maintenance and for spare parts procurement, technical 
assistance and training courses) should be included among the crite~ia for 
evaluating tenders and awarding contracts. 

4. IM is relevant to all types of enterprise, but the organization of I~ depends 
on the circumstances of the unit using the industrial equipment. State industrial 
concerns &re very dependent on government instructions in organizing their IX 
service. Once the State decides and allocates the necessary financing, a State 
establishment revises its organigram and, as far as personnel training is 
concerned, approaches the State agencies or, if the budget permits, private 
industrial training organizations. 

Semi-State concerns generally do not experience any difficulty in establis11ing 
human resources development in IM, provided the State (the principal shareholder) 
is convinced of the need or the association with a private part~er, ~enerally 
foreign and connected with a multinational group, makes it pussible to quality t0r 
the organizational support of the parent c~mpany's IM services. ln tne case oi tne 
private sector, large-scale enterprises normally nave an internal management 
control unit capable of identifying tne costs of tne non-existence or deticiency ol 

IM, on the one hand, and the establishment of an IM service and an internal 
training service, on the other hand. All enterprises of this type are as a rul~ 

easily convince.i of the: need for a separate IM service and absorb the expense 111 

the production costs. 

The problems are far greater for small and medium industrial enterprises wnic1• 
often do not possess an IM service or the means of setting one up 011 their own. In 
this case, they often have to subcontract IM to small local enterprises 
specializing in maintenance, local or foreign IM offices or informal production or 
servicing units. 

Whatever the type or circumstances ot the enterpris~, financial, customs and 
fiscal incP.ntives may play a large role in the org;1nization of I:-1, p.irtic;tlarly by 
making it possihle to reduce the actual cost of th~ IM service and of purch.1~in;: 

instruments and appliancps to provide. and evaluate the IM function. 
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5. Internal IM or subcontracting? In the case of large entervrises 11a\.'in~ lar~e 
a:nounts of fixed assets in the fora of industrial equipiaenr: Iii may be set UiJ as an 
internal IM unit. Subcontracting IH to public supvort organizations or public or 
private specialized enterprises may be envisaged. In some countri.es wnerc:: tilere 
has been a local knock-on effect as a result of industrial developruent, with tr1e 
ensuing establishment of a network of many small emergency service companies, tne 
IM function may be contracted ~ut to these small businesses more cheaply than 
having a full-tjme internal IM service. 

6. Statistical information concerning the results of IM. Mention has already 
been made of the usefulness of ongoing evaluation of the results of Ul and of being 
abl~ to assess these results in terms of technical efficiency, utilization of 
i.•dustrial equipment and costs. This is why lt is advisable for the H! function to 
be organized independently. Monitoring must be the task either of the IM service 
itself or of the unit responsible for the enterpri~e's internal management 
control. The r~cent development of diversified "user-friendly" soft1<1are foe 
computerizing the IM function with the aid of microcomputers (programming and 
evaluation) should help in organizing th evaluation function and system. 

7. Increased efficiency of the IM function and of the personnel responsible for 
it is a key to success. However, there are many problems because of the inherent 
difficulty of altering psy~ho-sociological behaviour patterns and structures in the 
the field of labour. Several reports mention, however, that since IM work requires 
a broader range of skills than production activities there should be some 
overhauling of the wage scales and incentive systems for maintenance workers. 

IV. TECHNICAL DOCUMENTS 

1. Possession of a full set of documents concerning each i.tem of inaustrial 
equipment is c:i prerequisite of normal U-1. In this reg.'ir<l, the main usc::rs of 
industrial ec,uipment in Africa are in a very i...;d positi.on: 

Either the technical documents are not supplied by the manufacturer selling 
the equipment, they are in a foreign language or tney are incomplete, 
lacking drawings or plans, and are incomprenens ib le to pe rs.,r.ne 1 not 
properly trained to understand or adapt them; 

Or they oave been badly handled or filed and have disappeared cumpletely. 

The reports speak of only 20-30 per cent of enterprises having usable 
technical d~cumentation. 

2. Proper technical documentation romprises a fairly voluminous set of documents, 
ranging from feasibility studies and calls for tenders, through documents 1e6arding 
assembly and start-up, to those explaining the operation and maintenance of 
equipment. 

3. The training of maintenance personnP.l must enable them not merely to 
understand technical documents, hut also to use, manage, update and, if need be, 
adapt them, as well as to create new documents needed for IM in specific 
instanre~. lr. acirlition to a satisfactory lev::l of technical competence, tllis 
requires special training (codifyinr,, classifying and managing docu1.1ents) l.'i11c11 is 
still not provided in most countries and this confirms tr1e nigh level of skills 
reCJuirP.<l of HI personnel. 

4. The list of technical documents should be drawn up wl1cn tile order i:; placeu, 
if this 1.1as not already done whzn the call tor tcn<lcrs was issucc.J. Cons1l~t·r111,.; ttie 

cost (estinated at between o and 20 per cent ot the value o( tile equ1,_,111.!11t), supply 
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of the technical documents should be as much an obligation land subject to 
penalties in the event of non-performance) as supply of tlle other 11e4uipment" 
elements of the call for tenders. There can be no c~mplaint about tne 3bsence 01 

technical documentation if a sufficiently precise list of "technical 
specifications" was not provided in tht call for tenders. The personnel of 
enterprises in developing countries are tnerefore largely responsibl~ tor tne state 
of future technical documentation and, conse4uently, for future lr1. 

V. SPARE PARTS MANAGEMENT AND PKUuUCTIUN 

1. Temporary unavailability of spare parts is one of the main obstacles to IM. 
What is the use of planning preventive maintenance if, when maintenance is 
L~quir~d, the necessary spare parts are not available? The problem is even m~re 
important in developing countries, since they are geograhically remote from the 
main centres of production, are in some cases land-locked and are affected by 
rigorous exchange control and a chronic shortage of foreign exchange. The problem 
is aggravated by the great variety of sources of industrial equipment and, 
therefore, of spare parts and operating instructions. The lack of spare parts -~nd 
inadequate IM constitute one of the main causes of shut-down of industrial 
equipment in developing cou~tries. There seem to be many reasons for this frequent 
unavailability of spare part•> in the i!ldustries of the developing countries. 

2. The responsibility of the enterprises is often mentioned. Spare parts 
management is generally regarded as acceptable, but capable ot improvement in the 
~ajor enterprises in the private sector. However, the main State enterprises or 
non-industrial administrative structures with large quantities of equipment 
sometimes lack adequate stock control, particularly because stock control is 
entrusted to the wrong department (e.~. the sales department). It is ~Jorth 
selecting with care the department to be responsible for stocks and it must have 
some ~~gree of independence. Finally, tnere is often no stock control, even ot a 
rudimentary nature, in the small anc.1 meaium industrial enterprises. 

3. The State's resj>onsibility is equally &reat, in view ot the length ot time 
required for the administrative procedures involved in tne gra• ti~g of import 
licences. The State alsa imposes a nunber of procedures lcustoms and financial) 
(authorization to exfort foreign exchange) which take more time and increase tne 
difficulty of ordering spare parts. ~nterprises are therefore ooligea to hold very 
large stocks, whicn is a costly practice, or else to "cannibalize" certain macnines 
in order to obt;.in spares from then, thereby reducing the enterprise's production 
capacity. 

4. The industrial equipment suppliers also bear some responsibility, but it is 
limited, having regard to the excessive variety of spare part standards and the 
fact that any machine is very rapidly superseded by a new model, which means that 
the manufacture of spare parts for equipment no longer being produced is frequently 
abandoned and the parts are all too 3oon deemed obsolescent. Finally, in the 
absence of specific instructions (unequivocal contractual clauses or terms of 
reference) or adequate monitoring on t~e part of users, the equipment 
manufacturers, when they supply a seler.ti:m of spare parts representing a certain 
percentage of the equipment delivered when the project is started, rarely base the 
selection on an accurate analysis of the specific risks of breakdown, accelerated 
wear or damage under the conditions of use of the equipment in tlie country of the 
client enterprise. 

). The general recommendations given in ttw reporti. are olte11 s1101lar trom lllH~ 
country to another. They reft>r to: 
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The need to give priority to the manageme~t of stocks of spare p~rts and to 
prLvide the personnel conce~ned with proper training; 

The need to entrust spare parts management to the proper department li.e. 
the department that is also res pons ib le for r:;); 

The need to economize on spare parts by repair, remodelling or restoring, 
rather than "standard exchange"; 

The need to compel those preparing cal ls for tenders to 1 · lude the 
specifications of the initial spares stock, rather than ving this up to 
the supplier; 

The need to take account, in the preventive IM programme, of the frequency 
with which rapid-wear parts (rotating parts, bulbs, etc.) must be changed; 

The need to entrust the department responsible for IM with the 
standardizat~.on of spare parts and to operate an in-plant manufacturing 
workshop if necessary; 

The need to stress, in industrial equipment ~r plant purchase contracts, 
the suppliers' couunitment with regard to continuance of manufacture anu/or 
supply of spare parts corresponding to the equipment supplied (an 
alternative solution could be an obligation to provide clients witn 
manufacturing drawings in the event that the supplier ceases to produce o:.ue 
equipment sold); 

The need to stress internal basic and refresher training of staff 
responsible for spare parts management, in areas such as storage and 
handling methods, as well a3 coding, stock control, parts storage and the 
updating of documents: stock sheets, records of movements in and out, 
value of parts, continuous inventory, etc. 

6. It is possible to manufacture spare parts locally in developing countries, 
either in large, specialized plants or in a large number of small c:aft-scale or 
SMIE enterprises, using drawin&s supplied by the users. There ar.e, however, raany 
constraints (manpower, ~aterials, know-how, basic equipment, measuring equipment, 
etc.), so decisions must be taken with great care. In some sectors (mechanical 
engineering, electrical winding, metallurgy, etc.) success has been achieved in 
certain African countries. Some of them have developed projects for the local 
redesign of spare parts, while others are on the point of launching major projects 
for the local ,aanufacture of spare parts (possibly with the support of ILO or other 
aid agencies). However, most of the case studies deplore the absence of a national 
policy in this field. 

7. The State has its role to play in spare parts management. ln addition to lts 
role in improving the terms of invitations to tender tor public contrac.:ts, the 
following are worth mentioning: 

Action taken (or envisaged) to relax the administrative constraints 
affecting the ordering of spare parts, with particular reference to i1J~0rt 
licences and foreign exchange allocations, wnic11 could become relattvcly 
automatic (list of priority goods for import). Mauritius, for example, nas 
recently allowed industrial enterprises exporting fro1;1 t11e i11uustr1al tree 
zones to hold and administer tt1cir own forcigu cxctian;;e i.ICcount. 1111!> 1:. 
an even better solution; 
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Desire to establish a national policy to encourage local spare parts 
production (support in the form of subsidies, loans on specially favourable 
terms, tax relief>, both in internal \lorkshops in the maJor enterprises awJ 
in any SMIE in a position to work as a subcontractor for parts consumers; 

Hopes of including rational stock management in the programmes of the 
official systems of technical education and industrial trainu1&; 

Integration of industri~l ~tandards control services (and support fro1• 
foreign standards organizations) in order to develop a redesign and 
systematic standardization policy for spare parts; 

Desire that international organizations and national or international 
prov~ders of technical assistance to continue to be involved in this field. 

VI. CAPITAL GOODS: CONTRACT NEGOTIATIONS AND PURCHASE 

1. The maintenance function starts even before the start-up of the industrial 
unit. '.i.'hose in charge of IM should in fact be already on the job anci. participating 
directly in the negotiations leadfog to equipment purchase, having already taken 
part in the project design, the feasibility stuJies, etc. 

Where this is the ca3e it is easier to include the following specific clauses 
in calls foe tenders: 

Guarantees of equipment ruggedness and reliability; 

Facilities for IM; 

References (to be provided by the suppliers) to use of the equipment under 
similar conditions; 

Subsequent utilization of the equipment, e.g. technical documentation, 
after-sales service, technical assistance, continuous availability of spare 
parts, assistance with training, etc. (all tnese points must be coverea oy 
clauses binding on the suppliers). 

In this regard, public contracts are ahead of contracts placed by private 
industrialists. However, it is true that, although the reform of the public 
contracts code does indeed envisage longer and more detailed negotiations, more 
exh"ustive and technical study of the dossiers, as well as a more ttchnical 
contract allocation procedure (reference to price is mere: , one of the selection 
criteria) than for private contracts, the contract allocat ·.-1 and negotiation 
procedures still do not really involve the ma~atenance personnel. More precautions 
are taken nowadays, but the IM function is st!Ll not systematically incorporated 1-

these procedures. However, the participation in these negotiations, in a 
consultative capacity, of national design offices which are also involved in 
supporting IM in national enterprises, may be a guarantee that the IM aspects will 
be taken into account. 

2. Some reports mention the fact that equipment purchase negotiations for 
projects financed from abroad seem to gloss over the equipment maintenanc~ 
aspects. The funding agencies would seem to d:-aw up the spec it icat ions without 
sufficient consultation with the future ma11ay,ers of tile enterprise. This 
observation is linked to a more >;P.neral cr1ticis111 ot tilt! system ol purc11as1n~; 

pl.:1nts on a "turnkey" basis whereby, 011.:e tile plant is ready to operate accorc1111;~ 

to their plans and assemhlies, s11ppliers and ;nstaller:; of inc.1ustr1al equipment 
hand the plant over as it is to the local p~ople concerned or t11e future na;rnaben. 
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without explaining the circuits, wiring or other technical features, without 
technical documentation and without any instructions for maintenance. 

It is true, hovever, that the "turnkP.y'' system is now seldom applied, at least 
as strictly as in the old days. Any "turnkey" purchase is now normally accornpanied 
by a temporary technical assistance and training contract, even if only for 1~, or 
there may be an agreement on "manager.tent" before hand-over. There appears to be a 
trend tovards mor~ videspread "prcducts-in-hand" pt;rchasing procedures that are far 
more binding on the suppliers. 

Furthermore, the external financing used for industrial projects often takes 
the form of loans with repayments requiring that the plant makes a profit and, to 
do so, operates properly and is properly maintained. lt seems that external 
financiers are now also paying close attention to guarantees concerning spare 
parts, training of management 3nd aaintenance personnel and, in general, local lrl 
capability. 

3. Some reports s~ress that there should at least be harmonization of equipment 
and spare parts standards in the local industrial sector. It will readily be seen 
that the current diversity (American, Japanese, British or continental European 
standards) constitutes a serious barrier to the procision of IM training which 
should, at the very least, be universal. However, this diversification does also 
obviate the need to submit to the economic, technological and financial dominance 
of a single country as far as equipment is concerned. 

~ow can one insist that a supplier with whom one wishes to place a contract 
should adopc for the purposes of a single contract standards different fro~ those 
normally used for mass production? In the circumstances, all other things being 
equal, this desire for rigorous standardization is likely to remain nothing morP 
than a pious hope. 

4. The reports all note that true training in the techniques of preparing and 
negotiating industrial projects is essential. Each country must have negotiating 
teams at its disposal, including maintenance and industrial training specialists, 
able to discuss matters on an equal footing witn even the most powerful suppliers 
with a viev to incorporating in tht contract all necessary elements concernin~ not 
merely the equipment content, but also the financial terms, the conditions for 
acceptance of goods an~ equipment and conditions designed to ensure problem-free 
operation. These last conditions in fact correspond to all that has been inclutied 
in the concept of "industrial maintenance". 

The countries reported on mention the usefulness of "forums" on the 
negotiation of industrial projects. UNIUO, in conjunction with otner 
orgAnizations, could increase the number of support projects fur tne training ut 
project ~nalysts, purchasing specialists, financiers and equipment suppliers by 
means of specific national or interregional seminars. 
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ANNJ::X I 

STATISTICAL DATA ON l::DUCATION ANU INDUSTRIAL TKAlNlN{; 

IN 12 AFRICAN COUNTRIES 
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Burundi 

Cameroon 

Cote d'Ivoire 

Egypt 

Ethiopia 

Kenya 

Madagascar 

Morocco 

Mauritius 

Senegal 

Tanzania 

Zaire 

Sample average 
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:able 2 

Significant percentages relating to data on education 
and industrial training in 12 African countr1e~ 

Number in primary 
education in relation 

to total population 

% 

7 

lb 

13 

10 

6 

21 

16 

11 

14 

7 

17 

15 

12.8% 

Number in secondary 
education in relation 

to primary education 

6.7 

19.8 

22.2 

bU.3 

27 .4 

11.t> 

21.l 

50.b 

54.8 

23.4 

2.0 

3.6 

25.3% 

Number in higher 
education in relation 
to secondary education 

% 

7. 7 

4.4 

7.1 

1'1 .6 

:l .~ 

J.u 

10.3 

ll.6 

l.4 

12.7 

7.5 

25 

9. SJ.; 
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The table in dnnex I was drawn up 011 the basis of information provided by the 
case stu~ies, supplemented by statistics from the United Nations bulletins. 

The purpose of this table is not to present the bases fur a complete ano 
detailed an3iysis of the situation in the countries concerned wun referenct: to 
~ducation and industrial training, but merely to give an order of magnitude of the 
importance attached by tne governments to technical and scientific education in 
comparison with general or conventional education. This aspect of education policy 
is particularly important since technical and scientific education is a 
prerequisite for the establishment of an industrial training structure in 
specialized training institutions ano provision ot internal on-the-job training. 

l. Numbers educated 

Examination of the table shows that mo~t of the countries sampled have 
developed relatively extensive primary education, since as much as 20 per cent of 
the total populat~on of some of these countries attend primary schools. This 
reflects a 100 per cent level of school attendance for the age categories concerned. 

However, the facilities for enabling young people attending primary education 
institutions to continue their education at secondary level are very limited and it 
is only, on average, one child in four who is able to 111Cake the transition from 
primary to secondary education (comparec with an average of 90 per cent in the 
developed countries where, it is true, schooling is compulsory up to 16 or 18 years 
of age). The opportunities for those in secondary education to continue their 
studies at a higher level (university) are even QOre limited since the proportion 
of total students in secondary education averages a mere 9.5 per cent for the 
12 countries (i.e. one in ten). This may be compared with the following figures: 

United Kingdom 18 per cent 

Japan .,. 
-'+ per cent 

France 24 per cent 

USSR 27 per cent. 

However, in some of the African countries in tne sample the situation ~s 
similar to thEt in the developed countries. 

2. Technical and scientific e~ucation 

With regard to the importance attached to technical and scientitic education, 
as compared with general and conventional education, the proportion is 10 per cent 
on average in secondary education and 24 per cent in higher education in the 
countries sturlied. However, in Egypt and Cameroon, 25 per cent of those attending 
secondary schools or colleges are pursuing technical studies whereas in Kenya, 
Ethiopia or CotP. d'Ivoire, more than 30 per cent of students in higher education 
are undertaking technological or scientific training. 

It would be use fol to be able to assess the sc ie11t if ic content of programmes 
of general and conventional education at secondary level wnich, in some countries, 
may be far more developed than elsewhere, thus offsettinh an apparently low level 
of acceptance in strictly technical training cours~s. L1kew1se, any evaluation ot 
the percentages given in the table must be balanced by tl1e observation that there 
are many administrative or commercial brancnP.s oi technical tra1n1ng u; oth~r 
countries. It nevertheless seems clear that, overall, the O'!Velop1ng countries 
muse be prepared to give increased importa11cf! to sc1ent1i1c ano tec11n1cal eoucJlio11 
as the hasis for future specialized industrial train111g in specialist institutlCrns 
or as part of a future industrial career. 
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ANNt::X 11 

LIST OF NA'<'iONAL EXP:7:RTS' Rl::PORtS FOR THE 
NAIROBI PREPARATURY ME~TIN~ (Jene 19fb) 

Developpement des ressources humaines pour !a maintenance 
industrielle, by Hr. I. Fulgence Kwayoya - KE~lUl::SU, Bujumbura 

Etude de cas concernant le Cameroun, by Hr. J.M. l::toundi, 
engineer, IDN, Chairman, ACIH, Yaonnoe 

Etude de cas ccncernant la Cote d'Ivoire, by Hr. H. l::kra, 
General Secretary of the Cnamber of Industcy cf Cote a'lvo1re, 
Abidjan 

Case study for steel industry in Egypt, by Kr. Uia lantawy, 
Chairman of Egyptian Iron and Steel Cy., Helwan, Cairo 

National case study or: human resource C!evelopment for 
industrial maintenance, by Hr. Y. Teele, Ethio?ian Management 
Institute/Productivity Improvement Centre {EHl/PlC), Addis ~baba 

A national case study paper on human resource development in 
industrial maintenance: a Kenyan experience, 'Jy Hr. S.M. Ira, 
Director/Chief executive, The Kenya Association of 
Manufacturers, Nairobi 

Etude de cas: quelques aspects du developpement des ressources 
humaines dans le cadre d'un programme de maintenance 
industrielle ~ Hadagasr.ar, by Mr. J. Andrianasolo, Project 
Director, UNIDO/Eng/DPiMAGio2.U08, UNUP, rtntananarivo 

Post-investissement et maintenance au Maree, by Mr. H. Bachiri, 
Director in charge of planning and industrial training, 
Ministry of Equipment, Rabat 

Human resource :>~velopment for industrial maintenance iu 
Mauritius, by Hrs. D. Wong Ng, Uirector-Ceneral, Mauritius 
l::xport Processing Zone Associatiou, Port ~ou1s 

La mise en valeur des ressources humaine!i pour la mainte;1ance 
industrielle en Afrique: le cas du Senegal, by 
Mr. H. Racine Guisse, National University School ot Tecnnology, 
Dakar 

Human resource development in industrial maintenance: the case 
of Tanzimia, by Mr. G. Msolla, TEMUO (Tanzanian l::ngineeriug and 
Manufacturing Design Organization), Arusha 

~t~de de cas concernant le Za1re, by Mr. Kamba Wui'iyela, 
National Industrial Preparation Institute, Kinshasa 
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ANNt:X Ill 

SUMMARIES OF THE 12 CASE STUDIES CN HUMnN RESOURCES DEVELOf'H.t:~T 
IN INDUSTKIAL MAINTENANCE IN AFRICA 
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BURUNL>l 

The report indicates that IH is an absolute priority for liurumll, a 
land-locked country with few resourc.as. Since Burundi is not advam:eu in any 
specific area of technology, unlike a new industrial counc:y (NlC), it must, llke 
most other developing countries, ~ind a means of opc:imizing t11e pertormance ot 
scarce and costly equipment. Above all, this presupposes planning oi waintenance 
and rational management of technical documentac:ion and spare parts. ttowever, 
Burundi has no national Ut policy. Host industrial enterprises in Burundi are ot 
small or medium size and the search for appropriate solutions is made all the more 
difficult because the industrialists, whose financial resources available for 
production are already limited, find the idea of investment and costs specific to 
IH an expensive proposition while they are still unconvinced of the productive 
function of IM. An exhaustive study of the practical situation a.egarding IM, and 
of possible improvements, with their cost and foreseeable results, is essential. 

1. IH policy and strategv 

Although technical training establishments have proliferated, this trend has 
been backed up by few reforms in the areas of quality and programmes. Various 
surveys recently carried out by UNIDO and ILO indicatpd that technical assistance 
was necessary to promote better training of middle and higher management staff in 
industrial enterprises and ti.at the numbers involved in the training, refresher and 
further training programmes ~~·~ considerable (more than l,50U) in relation to the 
population of the country. Insufficient competence in methodology, planning, 
quality control and management was highlighted. The interaction between systems of 
educatio11 and training and the production system is still very limited and 
informal. It is essential that an effort be made to inculcate an awareness among 
industrial employers an awareness 1>f the fact that the re1uirements connected with 
acconanodating trainees and inte~r.~l industrial training or costs of external 
training services may have an i~pact on enterprise output. 

As regards I!'t, nothing is done in terms or specific trainu1g ana tne only 
effort to make employers aware of the importance of this function wnen considering 
new investment projects ~onsists of a modest technical assistance department in tile 
Industrial P1omotion Centre (C~l). However, at the pro3ect execution stage, 
precise evaluation of the training requirements for In and the organizaticn of tne 
IM department call for an adequate awareness on the part of industrialists. 

According to a recent survey, 
explains why nearly 33 per cent of 
five years of their establishment. 

the inadequacy of maintenance apparently 
new small and medium enterprises close within 
The report recommends that: 

Enterprises should participate financially in the training effort 
(percentage b~sed on payroll); 

Training programmes should include training in IM; 

Tte CPI technical assistance section should be strengthened; 

There should be a system of monitoring the suitability of the industrial 
training system for meeting the needs oi industry, with part1<:ular 
reference to rn; 

t::fforts to promote awareness ot the il'lportance ot li·I s11oulc1 be cont1nui::u. 
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2. Organization and methods 

After an interesting review of the various forms of IM - corrective, 
preventive and remejial (repairs and troubleshooting) maintenance or disaster, 
routine, planned and prever.t:.ve maintenance - the report adopts the first 
classification and indicates the content, the objectives and operations involved. 

As far as IM is concerned, Burundi's industry seems to be satisfied with a 
spot of lubrication and action to deal with breakdowns. The reasons tor this 
serious deficiency in IH are essentially organizational. IM is entrusted to the 
production sector which tends to push machine use to the maximum witnout concern 
for fatigue or wear a~d without agreeing to make preventive maintenance efforts 
which are seemingly costly in tim~ and money. This organization means that it is 
i~possible to make a real calculation of maintenance costs since these are in tact 
charged to production. 

The lack of centralization of IM activities makes it impossible to carry out 
the essential analysis of the causes of breakdowns, of the choice of equipment 
based on output and, in general, of maintenan=e statistics. 

The heterogeneous character of the IH structures limits inter-enterprise 
collaboration in the area of IM. Consequently, most work (repair, parts 
manufacture) is often entrusted to small external workshops and staff trained on 
the job, very frequently to the detriment of quality. Where very difficult work is 
concerned (e.g. precision welding) recourse is had to very expensive foreign 
specialists. 

The report recommends: 

An exhaustive diagnosis of the IM organization in enterprises, to enable 
the CPI to adopt ad hoc measures. 

Inclusion of an IM programme in technical school courses. 

A more active consultancy role for CPI vis-a-vis enterprises. 

Assistance from international organizations, such as U~Iuo, to help in 
financing external technical assistance; 

National personnel to be sent syste1natically tor IM training. 

3. Technical documents 

As in many other developing countries, technical documentation concerning the 
equipment owned by enterprises, i:,oth private and public or semi-public, in 'lurund1 
is either non-existent or very incomplete and invariably badly managed. 111 th1~ 
connection, the report also stresses the drawbacks of "turnkey" plants. 

There are many recommendations: 

~trice obligation for suppliers to provide this technical .ocumentation and 
direct training of maintenance staff to taki: chary,e of ~qui>ment and carry 
out necessary preventive work; 

reform of thP system of prior proj~ct analysis hy includin~ in the 
membership of the technical investment committee maintenanct· en~;ineers and 
managers able to analyse technical documt>nts, insist that do-:1111w11tat1on tll' 

supplemented if necessary and detect an; potential mainte11ance problems; 
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Appointment, at the start of planning, of the future head ot lN, w'10 will 
take part in the selection ot equipment; 

Development of a good system for the management oi technical docu:nents, 
which should be centralized, classified, accessible and legible; 

Inclusion in the enterprise's budget of the cost of IH training and of 
technical document management; 

Regular updating of technical documents to include any changes in forms, 
assembly or method of operation of the machinery. 

4. Spare parts management 

The diagnosis deplores in particular the following: 

The country's remoteness and land-locked situation which increase costs and 
delivery times for spare parts; 

Production stoppages because of the lack of spare parts; 

The fact that there are numerous different suppliers of equipment, w11ic11 
leads to a multiplicity of spare part references; 

Thf' fact that the existing maintenance personnel has not oeen speciiically 
trained for this task. 

Automation of spare parts management is included in the plans of the maJor 
enterprises, but it will require prior completion, translation, classification and 
follow-up organization work which has not as yet been carried out. 

The recommendations are based on the idea that the aim of good Management of 
stocks of spare parts is to minimize the likelihood of items being out of stock, 
while ensuring minimum storage costs, which is particularly difficult in a 
land-locked country dependent on foreign suppliers. 

It is therefore necessary: 

For enterprises to train specialists in stocks management and for this 
aspect of training to be included in national and sectoral technical 
training programmes; 

For any inter~ention by external consultants to be considered a priority 
matter; 

For the Government to examine the possibility of promoting local 
manufacture of the most freque~tly ~eeded spare parts; 

For Burundi to have a more precise definition of the official standarus to 
which suppliers must refer; 

For specific clauses to be included in contracts Wlth supvlier:; to 
guarantee the contin•Jity ot spare parts manutacture, even i11 the event that 
a machine itself shr,uld no Lrnger be rna11uf:i..;tured, anu tor a special :;et ol 

specifications concerning spare parts to L>e inserted i11 the documents 
inviting tenders. 
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5. Negotiation and purchase of plant and eq1:ipment 

The negotiations must not be carried out merely on the basis of price 
criteria, but also with reference to the sturdiness, operating reliability and IM 
suitability of equipment. It is therefore reco1nraended that: 

Attention should be paid ~o the ap, ropriateness of equipment for local 
operating conditions (climate, staff skills, remoteness, small size of the 
market); 

The supplier should be required to provide references to operation under 
similar conditions; 

There should be a thorough analysis of the suppliers' tender documents, 
with equipment operation and IM in mind; 

Those responsible for production and L~ should be involved in the 
allocation of contracts; 

Suppliers' offers in the areas of "technical assi.stance" and "assistance 
with training" should be taken into account i.n allocating contracts; 

Senior local staff should be trained to negotiate contracts, i.niti.ally with 
the support of reliable consultants. 

6. IM training 

There has been considerable expansion of technical traini.ng bur, althougn the 
number of young people traineri and the training areas included in technical 
university and industrial education courses have risen, some aspects of industrial 
traini.ng are still inadequate. The findings of the UNIUO survey in 1979 indicate 
that efforts should be made to offset: 

Inadequate competence in management and organization methods; 

!~adequate organizational, management and forecasting skills. 

These deficiencies obviously include IM. A recent survey confirms that there 
are insufficient skilled workers and staff for IM. Burundi has sent a few 
representatives to IM seminars and even to relevant training courses provided in 
French-speaking Africa. However, this is not enough to stimulate awareness among 
all parties involved in the economy in Burundi. 

The report therefore recommends that: 

Current and future IM (rainini 1eeds should be thorougn1y identified; 

An IM seminar should be organized in Burundi or in one ot the countries ot 
the ~conomic Community of tne Great Lakes Countries (~EPG~); 

The staff of CPI should be enlarged; 

More importance should be attached to maintenance in enterp~1ses; 

UNIUU should finance a visit by an expert to eV'tluatc the W tra111111i~ needs; 

A co-ordinating hody, such as a maintenance institute, shoul'd tw 
established in Burundi or in the CEPGL region. 
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CAMEROON 

A number of meetings and Joint studies of industrial maintenance (IM) of 
equipment have taken place in Cameroon in the last few years. They reflect the 
real a~areness on the part of enterprises, training bodies and the State of the 
importance of this function. lfowever, the report indicates that the performance of 
industrial plants in Cameroon is still limited by a generally inadequate level of 
JM, and even by the non-existence of IM in some instances. The main causes would 
seem to be the operational inadequacy of maintenance and the lack of spare parts, 
technical documents and skilled personnel. 

1. IM policy and strategy 

The national education system is still primarily focusea on general training, 
with only one young person in four beinz trained for a technical career. 
Furthermore, the success rate is lower in technical education than in general 
education. 

Nevertheless, there are initial signs of interaction between eaucatiou ana 
industry, thanks to the participation of enterprises in drawing up technical 
education curricula and the organization of in-plant training courses. The 
existence of the National Industrial Training Centre (C~NAFOPJ, set up in 1~81, 
demonstrates the desire to centralize study and action related to the orgaaization 
of industrial training. 

Several seminars (in 1981, 1982, 1985 ard 1980) generated in the econowic, 
administrative and teaching sectors greater awareness of the need to reform the 
method and context of implementation of an IM policy, in particular by modifying 
the industrial training system and enhancing the maintenance function. One of the 
concrete achievements has been the creation of the Association of Maintenance 
Engineers (AIM). 

Recommendations 

It is necessary to set up the maintenance service befo~e starting up tne plant 
and it should be allowed to take part in drawing up the technical specifications 
included in the invitation to tender. In general, the status of personnel 
responsible for IM and of the wage-earning staff working in tecnnical and manual 
jobs should be enhanced. Any basic industrial training received before starting 
employment must be supplemented by on-tne-job trair-ing which could be organized by 
CENAFOP, the Charni>er of Conunerce and Industry or the :iaintenance institute lit on~ 
should be established, which is highly Gesirable). Some enterprises ao have their 
own training centres. In order to avoid under-utilization of tne capacity otfereo 
by these various structures, it is advisable both to plan continuous industrial 
training and to envisage the development of training carried out on an 
inter-enterprise basis. 

Another recommendation is designed to alleviate the possible under-motivation 
of employers to organize continuous indostrial training for their staff througn 
establishment of a right to "training leave". Awareness of the need for IM coulo 
also be developed throughout the population in general and n~t only among tl1e 
particirants in the industrial sector. 

Finally, the report notes that, a 1 though there are al ready st rue tu res capab lt' 
of contributing to human resources clevelopment in industrial maintenancP (CENAl'di', 
the national education system, the enterprises' training centres), there is still 
no national co-ordinating struct11re to identify, dPfin~ and guide a national policy 
of training and support for IM, which might be called the "National :1ainte11ance 
Instit11t~". 
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2. IM organization and methods 

There is no standard solution to the problems posed by inadequacies of lH. 
These are not only technical, but are also connected with the social and cultural 
environment and the natural conditions of the region. They vary from one 
enterprise to another. None the less, there are some similarities. 

Even though the major enterprises (RNCF, railways; SN, electricity; 
ELF Cameroon, oil; etc.) do have a maintenance department or service, lack of 
resources usually obliges small and medium enterprises to entrust machinery 
maintenance to the production department. 

The maintenance service (IM) can benefit more readily and more rapidly from 
the transmission of equipment maintenance know-how if the enterprise is a 
subsidiary of a foreign pare~t enterprise. However, all enterprises should be 
aware of the need to organize maintenance in such a way as to provide not only 
planned preventive maintenan~e, but also maintenance to deal with breakdowns. One 
way of ensuring this function is by subcontracting to maintenance workshnos - the 
number of which has been increasing, e.g. in Oouala. 

This option is available in particular to small and medium enterprises. 
Moreover, such enterprises may also have recourse to such structures as tne ~entre~ 
for Assistance t~ Small and Medium Enterprises (GAPME). These can manufacrure 
spare parts, repair or renovate components, make service calls or give aavice. use 
of a subcontractor or a CAPME enables the small Jr medium enterprise to avoia tne 
very high cost of setting up a specific maintenance section. ln particularly 
difficult cases, large companies may call on maintenance consultants, frequently 
subsidiaries of foreign groups, who are highly competent but also charge hign 
fees. J,arge companies organize IM training either in-plant or by sending staff on 
courses with the manufacturers or in specialized sc.1ools abroad. 

Recommendations 

Thought must be given to maintenance as soon as the decision is taken to 
purchase equipment or plant and it must be operational when the production unit 
comes on stream. Maintenance must be a fac~or in the choice of the technology to 
be employed. 

Since the machinery is often i~ported and paid for with foreign exchange, it 
is advisable to give maintenance and repair preference over standard cooponent 
replacement. In this respect, the maintenance service is the operational prop of 
the enterprise and the "repair mentality" must be widely disseminated by it within 
the enterprise. When resources are limited, the use of other possible methods must 
be encouraged: subcontractor, CAPH~, etc. 

3. Technical documents 

The non-existence or inadequacy of technical documents ninaecs or prevents tne 
organization of IM. The cost of producing technical documentat1on maKes it 
prohibitive, in the event of loss, to ask for several replacement cop1es troia tile 
suppliers. IM training structures should therefore incorporate tins aspect 111 
their programi.ies: coding, classifi.cation and management of techn1cal docur.1t!t1ts art: 
maintenance techniques. Furthermore, the spec1ficat1ons for tne tec11nical 
documentation must be included in a svec1fic specitication <lOC•Jment when 1::c1uq.1mt·nt 
or plant is ordered. 
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4. S?are parts management 

This is fundamental to the organization of IM. It is difricult to implement 
satisfactorily because of the remotenes::. of suppliers and the long tune requirea 
for administrative procedures limport licences, transit, customs, autnurizations to 
export foreign excharage) and stocks are therefore fre-tuently coo lar~e. "fhe 
management of stocks of spare parts is often entrusted to the administrative 
management, which is not in a position to determine cue qualities and quantities of 
parts to be held in stock. 

The recommendations i.aclude the following: 

Spares management sections, integral parts of the maintenance service, must 
possess both technical and administrative competence; 

Efforts should be made to achieve national standardization; 

1"he State should make administrative procedures connected with the import 
of spare parts more flexible; 

There should be support for national enterprises wishing to manufacture the 
most co111Don "standard" parts locally. 

5. IM training JX:>licy 

Although no overall evaluation has been made of Cameroon's specific IH 
training requirements, CAP:-IB dnd CENAFOP have taken steps along these lines in some 
sectors. Since IM of increasingly sophisticated equipment necessitates a sound 
theoretical grounding, as well as technical competence, it is clear that industrial 
training for IM will call for collaboration between tne national education syste~ 
and higher education in ~he formulation of the necessary technical curricula. 

One of the first tasks will be to codify the leve1S of maintenance statf auu 
to make a careful analysis of the points of correspondence between tasks and cne 
nature and content of the necessary skills and, tne~eiore, of the training neeas at 
each level. What is needed is u national organization for study, co-orduaation and 
guidance with a view to formulating a national industrial :.raining policy for lM. 
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COTE D'IVOIRE 

Suramary of survey 

The report sets out the results of a survey of industrial maintenance {lK) 
workers in the metallurgical, mechanical engineering and electrical engineering 
sectors. 

Maintenance staff (both the skilled workers and the supervisors) are generally 
better educatrd than production staff. However, G10re than halt of them were 
trained on tht job, and had no specific prior industrial training. ~evertheless, 
48 per cent of maintenance staff working on industrial machines received technical 
training before moving into lit. 

Access to maintenance jobs is a ~uestion of internal promotion wnich is more 
rapid for employ~es who have received technical training llndustrial Trainin~ 
Centre - CFP) than for those trained on the job. It is precisely the s:aii trainea 
by the CFP who will have more likelihood of reaching supervisory level. Iaaediate 
recruitment of skilled workers is based on technical certificates (Vocational 
Education Certificate - SEP), although workers trained on cne job may also become 
skilled workers after several years of experience. 

The requirements co be satisfied foL employcent in the maintenance of civil 
engineering equipment and vehicles vary depending on whether motor mechanics {a 
very specialized position requiring sound basic training plus specialized training) 
or other less highly trained maintenance mec:1anics are required. Analysis of 
careers in this trade confirms that there is a direct link between the training 
received and the job held, and that workers trained in general mechanical 
engineering have greater versatility. 

Jacqueville Vocational College 

The report cites the example of a recently established industrial training 
institution, the Jacqueville Vocational College, which trains Ht wori<.ers, among 
others. The features of this training establishr.1ent are as follows: 

A S0/50 division between basic education (mathematics, inglish, technical 
drawing, business management and oral an<! written communication) and 
~ocational education (workshops, laboratory, technology); 

A fairly broad range of specialization in the main branches during the 
third and final year: IM of heavy machinery and vehicles, 
electromechanical IM, mechanical IM and IM in boiler-making and weldin~; 

Compulsory practical courses in enterprises at the end of the second and 
third years; 

Strict require:nents for award of the Technician's Certificate, account 
being taken of the final examination, as well as course assessments and 
appraisals by training course supervisors. The Jacqueville College also 
plays a part in continuous industrial training (on the job) by providing 
training courses based on the requirements of enterprises or industrial 
sectors. 

Organization of the IM service in an industrial enterprise 

Finally, the report gives an example of how the IM service is orKanized 1n a 
large local industrial enterpri1u~ (lluilerie R) which employs 1,025 workers to 
process 180,000 tons per annum and has a considerable amount of macninery 
(cumulative investment nf 1,200 million CFA francs). 
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The HI sector occupies 12) people (i.e. nearly ll per cent ot the stati). 
Industrial naaintenance is organized in such a way as to provide b.>til; 

Scheduled annual preventive maintenance; 

Emergency maintenance. 

The staff employed in 1K appear to be satisfact.>rily skilled, as they are 
mainly recruited from among young people who had already followed ~FP or technical 
college courses. However, the enterprise also organizes continuous in-plant 
industrial training and also regularly sends IM staff to take courses in 
enterprises .aanufacturing the equipment used. The enterprise is currently working 
on the development of a computerized system fo; ~~~~enance which will permit; 

Automation of the store of spare parts; 

Automation of machine management so that each spare part may be coded and 
all preventive or emergency IM operations may be used for close monitoring 
of the useful life of each machine. 
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l::GYPT 

The report uses the specific case of l::gypt's principal iron and steel 
enterprise to describe the way in wh~ch human resources ~re employeo tor inaustcia1 
maintenance in Egypt. 

General 

The Egyptian Iron and Steel Company (l::I~C) is a State enterprise that proouces 
SOllle 700,000 tons of steel and employs 24,000 people (capital )UU million lgyptian 
pounds). The rapid increase in the size of the staff at a time when Egypt 
possessed neither an industrial infrastructure nor the skilled industrial personnel 
meant that ~ r· .~iderable initial in-plant training effort was requireo. 

Industrial training 

Nevertheless, the national industrial knock-on effect of the e~pansion of EISC 
bas led the State to develop a number of industrial schools of various kinds to 
train skilled workers and foremen and to set up a level of further education beyond 
general secondary education in specialized institutes for the training of 
technicians. Graduates of these institutes may enter universities in order to 
become engineers. It is worth noting that the only way the institutes could 
develop was by the establishment of numerus clausus in the universities because of 
the initial reluctance of young sec~ndary education graduates to enter an 
industrial training cycle which seemed a priori to be less prestigious than 
university training. 

The industrial training system is operated under the joint auspices ot the 
Ministries of Industry and Education and industrial enterprises have received 
specific instructions :o provide senior staff for the industrial trainin6 centres 
located in the vicinity of their plants and even to participate u1 tne tormulatic..a 
and implementation of technological training progral1lllles. Tne setting up ot an 
institute for further training in metallurgy near the i.l::iC plant retlects the 
desire to combine industrial training and practice. This post-university institute 
will cake young people who already have two years of industrial experience and the 
course of study will lead to tt.e award of a certificate of the "master's oegree" 
type requiring, in particular, personal research work on a practical proolem in the 
industrial firm employing the trainee. 

The report indicates that EISC initially established the couditions for t11e 
training of its skilled staff by organizing courses on specific subjects to satisfy 
its own qualification requirements. In addition to these measures designed to meet 
its ovn needs, EISC co-operates closeiy with the Ministry of Industry by 
facilitating the use of its technological base to provide students at the 
industrial training centres with experience before they join other enterprises or 
by awarding a number of scholarships. 

Industrial maintenance 

The priority given to industrial maintenance (lH) is a recent phenomenon in 
Egypt. It is now an established fact, specially tailored to the financial, 
economic and technical conditions of developing countries. lt is all tile more 
essential to ~stabli~h it now that quality control is a major preoccupation of 
third world industries, with the requirement tllat equipment sllould be in proper 
workin~ order at all times to permit strict and re~ul<1r cor.ipl1;mce wlt11 
technological specifications and quality control standards, 
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EISC has implemented this maintenanc~ policy with the inclusiQn of scheduled 
repairs and maintenance operations (preventive maintenance). Initially, no 
planning was possible because there was no real knowledge of the equipment and its 
foreseeable defects and "emergency" repairs accounted for 80 to 90 per cent of 
maintenance work. Now the main concern of the maintenance service is the upkeep of 
equipment to ensure that breakdowns do not halt production. Th£.re has therefore 
been a transition from a stage in which the varying conditioll of the machinery used 
to determine the way in which it was managed to a stage in which maintenance 
controls the condition of the machinery. This has had a beneficial impact on the 
profitability of the industry. 

Strict lK operations, including preventive maintenance, are accompanied by 
steps designed to promote local manufacture of spare parts, either within the plant 
or by sub-contracting to S"'41ll nearby workshops. 

The coGplexity of maintenance methods and the important role industrial 
maintenance has come to play are reflected in changes in the EISC organization 
chart. Maintenance has become an independent department intervening not only in 
the production section, but also in auxiliary sections of the "energy generation, 
spare parts workshop, etc." type. The status lK has acquired is also the result of 
support projects by UNDP and UNIUO, particularly the projects on computerization of 
preventive maintenance, spare parts workshop and IM planning. 

The existence of an IM department does not preclude a certain degree of 
decentralization. This is shown by the fact that there are maintenance units for 
checking and repairing equipment in the various sections of the plant and 
maintenance units within each of these sections which participate, with the c~ntral 
management, in drawing up IM programmes for each unit implementing them and 
carrying out repairs. 
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ETtllOPI.c\ 

The inadequacy of IH in Ethiop•a &ffects all sectors of the economy using 
equipment and machinery and it dim~nishes the efficiency of State far~s by an 
estimated 50 to 60 per cent, of transport by JO to 40 per cent and of the 
industrial sector by 28 to 30 per cent. The growing economic importance of lH (due 
primarily to the greater sophistication of increasingly automated industrial 
equipment and the rising prices of spare parts) has led to many surveys and studies 
on this subject being made by the Centre for Improved Productivity, now a veritable 
"IM centre of excellence" (part of the Ethiopian Institute of Management). Other 
consequences of poor IM management are also mentioned: short useful life of 
equipment, ex~essive consumption of spare parts and problems in obtaining them, 
shortage of skilled labour, insufficient remuneration and general under-valuing of 
IM workers, lack of technical documentation and treatment of IM as part oi 
production. 

A. Human resources development in industrial maintenance 

Intervention in three areas 

1. Policy and strategy 

The Ministries of Education and Industry, on the one hand, and the university 
and employers, on the other hand, are aware of what still needs to be done with 
regard to human resources development in IM. Various surveys, conferences and 
seminars have brought th~ dif ferenl parties involved in IM training together 
without, however, giving rise to the development of a national strategy. 
Nevertheless, the role of the Centre for Improved Productivity (lthiopian Institute 
of Management} as a focus for study and action in the field of IH has become 
established and reference may be made to achievements in improving IH services in 
the Ministry for State Farms and the State supply electricity company. The 
reconnendations made deal with such matters as regular conferences, implementation 
of the University/Ministry of Industry agreement for university training more 
closely linked to the needs of industry, compulsory IM, participation of IM 
personnel in decisions concerning new projects, establishment of an association of 
IH engineers and experts, use of IM consultants and establishment of a national 
maintenance centre (using the Ethiopian Institute of Management). There should te 
more comparison with experience in other African countries (comparisons already 
made with Nigeria and Liberia). 

2. Technical documents 

In addition to the general finding that the management of technical 
documentation leaves to be desired, the report notes that: 

Although feasibility studies for new products are carried out by tne 
Industrial Projects Service, with UNliJO support, invitation to tender 
docu1nents are still produced by foreign consultants; 

Although spare parts catalogues anc.J documents relatua6 to installation anll 
to diagnosis of breakdowns are provi<1eo i>y the suppliers ot equipment, it 
is rare for documents concerning maintenance procedures to ue provideo, 
other than thosP. concernin>; luDrication anll adJU:>tments. 

Consequently, the Industrial Projects Service should be strengt11ened so that 
it can participate in the preparation of invitations to tenuer anc.J all nt:ce.;11ary 
documentation should be provided on l:-1 for the lifetime of the equipment, includin:; 
insp~ctinns and procedures for minor and more extensive repair~. Ihis sl1ould b~ 
furnished by the suppliers of thP equipment. 
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3. Spare parts management 

Thts must be overhauled in order to avoid irresponsible oroertng on tne basts 
of unreliable stock sheets. Stocks management must be better organ1z~d auo 
suppliers must agree to discuss witn industrial users tne cumposit1011 ot the 
initial spare parts stocks to be delivered with the equipment when ti1e contract ts 
executed. 

The Government should encourage local supoly of spare parts by S?ecial1zeo 
senai-State plants (there is a current project concerning i,bUU dtiierent parts) and 
should also provide incentives for the private or mixed-economy sectors an~ group 
together certain parts manufacturing workshops which are now dispersed. 

The State must show greater readiness to allocate foreign exchange for spare 
parts orders and the Centre for Iaproved Productivity must expand the section of 
its training programme relating to spare parts management. 

B. Results of the "Production and Maintenance" campaign 

This campaign, launched by the Ministry of Industry (Centre for Improved 
Productivity/Ethiopian Institute of Management) with ILO support, involved 
100 enterprises, of which 27 have quantified the results. It was designed to 
en~Jurage industrial enterprises to establish guidelines for production and 
maintenance. The results have been quite appreciaole. The application of lH 
measures has generated economies in increased production (reduction o[ 
under-utilization of capacity), reduced wastage (better equipment adaptation), 
foreign exchange savings on spare parts (local manufacture or repa1r of spare parts 
and better management of stocks) and on equipment llonger lite) anJ, ln general, d 

considerable reduction in the number of breakdowns. 

The report evaluates the results obtained in 27 of the enterprises wn1cn took 
part in the "P and M" campaign. It can be seen that the gains or economies made 
are very impressive. 

Result l: 

Result 2: 

Result 3: 

Result 4: 

Result 5: 

Increased production l l. bJ i 1111ll1on b1rr* 

Reduced costs and wastage U • .:+47 million lhrr 

Foreign exchange saving on spare parts u.'1'J7 mil hon .Dirr 

Foreign exchange saving on equipment 0.6H4 mill 1on IHrr 

Fewer breakdowns. 533 stoppages a month because of breakdown 
were prevented (nuober of breakdowns cut from 914 to 351). 
Although th~ number of hours of stoppage for maintenance 
increased normally (+6,000 hours), from 9,000 to 15,000 hours, 
accidental stoppages because of breakdown dropped by 
19,000 hours - from 25,000 to 6,000 hours. The net gain in 
hours of operation for the equipment is thus 13,000 hours 
(19,000 minus 6,000), which is appreciable. 

This also led to useful collaboration between the production and maintenance 
departments, which were formerly antagonistic. Furth~rr.1ore it st1owt:J that the 
methodology of i.:iplementing I~ was in fact not very difficult (t111s :aetl1odolot;y is 
known as Rml.M or Result Oriented Management - Maintenance), althou;;11 it re4uired a 
sustained and diversified training ef tort and len~tlly contact betwec11 trainers and 
trainees. 

* US$• 2.1 »irr. 
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The rc~ort goes into some detail on the content of the RO~.H methodology and 
shows that the different stages, from project initiarion and identification of 
basic problems to ~ssessment of ~esults, req~ire a continuous commitment by the 
principal sectors of the enterprise lmanagement, administration, production and 
maintenance) and numerous interviews, discussions, reassessraents, etc. 
Furthermore, the RO~.M method requires strict compliance with all the stages to be 
followed: identification of the problem, data base, internal seminar to identify 
solution, defin~tion of the tasks to be allocated to external consultants ano tasks 
to be assigned to key personnel within the enterprise, seminar on implementation of 
the ROM.M method, execution and follow-up, evaluation of the operation of the 
method and of the results achieved. All these stages may extend over a period 
of 29 to 46 weeks (7 to 11 months). 

With regard to training, the ROM.M methodology has led to development of tlle 
concept of training by the guided transmission of knowledge (guided transmission 
training - GTT), which is based on training given by foremen and skilled workers. 
One advantage of this is that it overcomes the language barrier, with the 
intermediate trainers also being motivated oy special remuneration to participate 
in this progr~mme of transmission of knowledge. 

C. Results achieved in local production, recovery and repair of spare parts 

The report indicates that a plant for the manufacture of spare parts will 
start up in June 1987. A survey conducted by SIUA led to co-operation from Italy, 
which is financing the project, and the plant is designed to produce 3,600 
difterent categories of spare parts. The project for a workshop for the recovery 
an·J overhauling of spare parts is the outcome of a joint study carried out by ILO 
and the Centre for Improved Productivity. It appears that ILO has agreed to 
finance the first pilot workshop for recovery and overhauling, which should then 
pass on the knowledge gained to enterprises wishing to set up similar workshops. 

In conclusion, the report considers that, although obvious efforts have 
already been made in Ethiopia to improve the position of IM, there is still an 
insoluble problem - that of the status of the maintenance function, which offers 
very little incentive for workers. In an extreme case, a reduction in the number 
of breakdouns because of good IM may lead employers to reduce the wages of less 
busy maintenance workers. It is advisable to envisage a system of remuneration 
linking wages to the real productivity of workers in the maintenance section. 
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KJ::NYA 

Kenya is aware of the importance of industrial maintenance (IM) as a key 
development factor. The special features of IH in Kenya are as follows: 

(a) Industrial equipment from a wide range of sources; 

(b) Development of high technology industrial projects faster than the 
development of available local skilled personnel; 

(c) Great dependence on other countries for spare parts and IM expertise, 
with limited foreign exchange availability. 

All this means that there are deficiencies in I~, but the national awareness 
of the problem has already led to a proliferation of new industrial training 
institutions. 

1. Policy and strategy 

A new feature of the strategy is the beginning of systematic interaction 
between the formal education system and industrial training aimed at 
specialization. The IM requirements are taken into account right from the 
evaluation and formulation stage of industrial projects. however, the great 
dependence on the expertise of funding agencies and suppliers as regards adaptation 
to the requirements of IM and to rapid changes in technology is delaying the 
adoption of a co-ordinated national IM policy. ~enya is therefore seeking co 
exchange IM experience with other developing countries. The strategy of human 
resources utilization in IM is thus still at tne stage of defining options, 
although a number of steps have already been initiated. 

2. Organization and method 

Because of the adoption of a mixed economy policy initiatives can be taken in 
both sectors (private and public) with reference to adapting human resources to the 
requirements of the policy of industrial maintenance. Practical results have been 
achieved in individual enterprises (public and private), but there is still no true 
national or even sectoral policy. By way of example, there is still no indic~tion 
that there has been any change in the attitude of workers and employers towards 
maintenance posts. 

Likewise, there is considerable diversity between firms in the place occupied 
in the organizational chart by the maintenance department or unit and the 
collection of statistics on breakdowns or production losses due to inadequate IM or 
the results of improvements in IM. 

There is thus an urgent need for an effort to centralize intormacion. firms 
providing research, studies and advice on IM, both local and foreign, offer their 
services to enterprises on a contractual basis. however, their co11cru>utio11 is 
often temporary and, in the case of foreign firms, the cost is sometimes 
prohibitive. The small and medium enterprises and the informal sector are 
beginning to play a role by performing maintenance and repair services. rn1s role 
will continue to expand. 

3. Technical documents for industrial. maintenance 

The preparation of such documents rec.tuires specitic skills 1r1 the <Jreas ot 
desiJl!:n, technical drawing and drafting. Special tra1nin;; progra1a:ncs to teach these 
techniques may be envi.;aged. Knowledge of these techniquec; givt!s al>ility to 
participate not only in the drafting of invitations to tender, wh~n developing 
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IH programmes or technical equipment spec~ficati but also in determining 
requirements for and adapting maintenance procedu1~~ and manuals provided by 
equipment suppliers, as well as in making IM diagnoses ana cla'.;sity1.1g and managing 
technical documentation. 

Such experts in the art of producing, analysing or adapting tecnnical 
maintenance documents already exist in Kenya in many public or private enterprises 
or in consultancy offices. As a general rule, they nave received training in an 
ente:?ri se or with an equipment manufacturer. There u still no national policy 
providing for systemotic regional or international co-operation. 

4. Spare parts management 

This is fairly well organized in the modern industrial firms. Classification, 
storage, utilization planning, budgeting, financing and, possibly, manufacturing 
workshops are features of this organization. The principal problems are: 

The extension of this management to all sectors and types of industrial 
firms, i.e. a national spare parts policy. In this respect, the State has 
already taken steps to provide incentives by including spare parts among 
the goods the import of which is facilitated by including them in the 
priority lists for foreign exchange allocations. However, training in 
spare parts administration is still not systematically provided nationwide. 

The high cost of spare parts can be remedied only by a policy designed to 
promote production of these items locally. The State now seems most 
interested in developing and implementing such a policy. 

5. Negotiation and purchase of plant and equipraent 

Kenya recognizes the importance of being aole to negotiate when purchasing 
plant or equipment from abroad, in particular so as to be able to incluae in the 
purchase agreement proposals concerning technical documentation, organization of 
industrial maintenance and technical assistance in equipment management when the 
plane is conunissioned. However, the fact that the country depen<ls largely on 
outside sources of financing for these purchases considerably limits this ability 
to negotiate, and the negotiators are not adequately trained in industrial 
maintenance and management. I~ would be desirable to examine this suoject in a 
UNIDO forum. 

6. Maintenance training policy 

The use of human resources in IM is a key aspect of the development of Kenyan 
industry. Human resources dPvelopment is a costly and lengthy process. Moreover, 
one cannot expect the spontaneous local development of appropriate technologies and 
the compulsory waiting period will increase the present tirr.2 lag in the development 
of modern technologies. In the area of human resources in IM, an exhaustive survey 
should be made of the country's IM training resources and ad hoc training methods 
should be identified and tested. Although the beginnings of a technical training 
policy exist, these still do not add up to a nation'! policy and do not have clear 
financial priority. Consequently, there is a crying need for competent and 
motivated personnel in the IM sector, which perpetuates recourse to improvization, 
wastage and high costs in keeping the motley assortment of equipment in proper 
workin~ order. 



- 39 -

~tADAGASCAR 

The industrial sector in Madagascar is relatively modest (370 enterprise~. 
including 100 major units) and concentrates on production of foodstuffs, textiles 
and leather goods. It is old (most of the plant was installed in the 1960s) and 
nationalized. The industrial sector is also still largely dependent on other 
countries for supplies and management. Industrial maintenance (IM) is deficient 
and this deficiency is probably the main cause of the under-utilization of capacity 
(30 to 40 per cent en average), which causes high costs, production losses and 
occasional market losses. When IM exists it is merely corrective or emergency 
maintenance, at best small-scale and sometimes merely a matter of do-it-yourself. 
In other words, IM is still seriously undervalued ·:n Madagascar. 

1. ·:echnical documents 

A national IM strategy was developed in 1983, however, with U~lUO assistance, 
and its main outlines are currently being implement~d. Among the various factors 
affecting IH, the report pays particular attention to technical documentation, 
which is vital in carrying out maintenance work. In the developing countries, 
including Madagascar, only 20 per cent of industrial enterprises possess adequate 
documentation. 

Three types of technical documents are important: 

(a) Those relating to project planning and design, collected together: 

In a financing file also covering technical feasibility; 

In a call for tenders including severai sets of specifications 
designed to indicate the customer's requirements clearly; 

(b) Those concerned with the assembly and start-up of the plant. These are 
provided by the vendor; 

(c) Those used in the operation of the plant. 

Although it is essential to possess all these documents, those in the last 
category (general documents and drawings relating to the various sections of the 
plant, machine maintenance sheets, wiring diagrams, machine service manuals, 
preventive maintenance information, operating manuals, lists of spares to be held 

in stock, detail drawings, etc.) are particularly necessary for equipment 
maintenance purposes. 

The gaps in this type of documentation may be caused: 

Either by suppliers' failure to provide any documents, incomplete 
documentation or documents that have not been translated into the language 
of the country where the equipment is to be used or are incomprehensible; 

Or by the plant managers' failure to maintain a full set of the original 
documents relating to equipment in cases where manufacturers may have gone 
out of business. It is recognized that the establishment of reliable, 
corrprehensive and operational technical documentatio~ may cost as much as 
10 per cent of the value of the equipment. 

The other types of document are also most important because ti1ey cietermine the 
needs of the purchaser of the equipment (e.~. technical specifications) or the 
proper understanding of the equipm~nt by th~ user (particularly the user's 
maintenance service) from the time of his part ic ipat ion in the assembly of ttie 
equipment or from plant start-up. 
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2. Importance of the maintenance worker 

(Skilled worker/technician or engineer) 

It is not sufficient merely to have proper maintenance documentation. Those 
responsible for IM have a major role to play. Their role it! feasibility studies or 
in ordering, accepting, assembling or utilizing equipment guarantee constant good 
condition and smooth operation of production equipment, as well as production 
regularity in terms of quantity and quality. 

Recommendation 

Within the framework of an overall programme for promotion of maintenance 
consideration should be given tu the following: 

The order contract should mandatorily include a sepa'"ate set of 
specifications regarding the nature, number and content of the technical 
documents, 3S well as penalties applicable to suppliers who fail to comply 
with such clauses; 

Maintenance staff should be systematically involved in all operations, from 
the placing of the order to start-up, and the maintenance personnel of new 
plants should be present well before start-up; 

A specialized section should be set up, in botn old and recent plants, witn 
responsibility for completing, replacing, inventorying, nola1ng and 
managing technical 1ocumentation. 

These specific measures must be incorporated in an overall IM training and 
promotion policy. It should be noted that Madagascar is currently benefiting from 
a UNDP/UNIUO project whose immediate objective is the establishment of a team of 
engineering consultants to deal with U.1 (including local spare parts manufacture) 
able, at the end of the project: 

To advise the Government on IM strategy; 

To advise and assist enterprises with regard to IM; 

To train key maintenance personnel; 

To advise and assist with regard to equipment purchasing; 

To advise and assist with regard to local spare parts manufacture; 

To conduct a continuing campaign to inculcate awareness of and to promote 
IM. 

This is expected to yield the following results: 

In the short term, a11 increase in output and/or productivity of existing 
equipment through recond1t~oning and improved industrial ma11agerne11t; 

In the longer term, a guarantee that lessons lear11ed from pdSt m1staKes 
will be applied in new projects. 
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MOROCCO 

Industry constitutes quite an important sector in Morocco since the addea 
value represents 28 per cent of the gross domestic product and the sector employs 
23.2 per cent of the working population. Priority has therefore recently been 
given to: 

Industrial training, which accommodates nearly bS,OUO trainees each yea~ 
and hopes to accommodate as many as 220,~UU by 1990/19~1 (the training 
system aims to be of practical benefit for the enterprises, which are 
providing financing for it through a one per cent payroll tax); 

Industrial maintenance, following several surveys and a seminar since l9o~ 
with the support of UNDP and other international agencies; IM must become 
a component of Moroccan economic policy aimed at "maintaining the 
status quo in order bette1..· to secure the future". 

1. Reform of the industrial training system 

In the industrial sector, the Industrial Training and Labour Promotion Office 
(OFPPT) is the prime contractor in industrial training and possesses a considerable 
training capacity. A recent UNDP-supported project is designed to place this 
capacity at the service of industrial maintenance by reorganizing its operations, 
through both basic training programmes and on-the-job training activities: 
establishment of maintenance training modules, consultancy for enterprises 
(particularly small and medium enterprises), enhanced status for maintenance work, 
etc. The role played by OFPPT combines its actions and effects with those of other 
State or semi-State agencies - the "Grands Offices", which are also involved in 
industrial training. Furthermore, there ~s insipient development of a private 
industrial training sector, encouraged by the State, which can already accommodate 
nearly 30,000 trainees. 

2. Industrial maintenance: situation and prospects 

An extensive survey and the major seminar held in Rabat in l~o) helped to 
promote the idea that post-investment and industrial maintenance activities are 
vital for the development of industry in Morocco, having regard, in particular, to 
the economic context of scarce foreign eY.change and the country's foreign debt. 
Maintenance is a factor that can result in substantial savings. Consideration of 
Morocco's current deficiencies and specific advantages with regard to industrial 
training and maintenance management has thus led to the formulation of a national 
industrial maintenance policy having the following main features: 

Systematic introduction of maintenance awareness in industrial projects; 

Broadening of the concept of maintenance to take in the more general 
concept of "post-investment", including all activities designed to achieve 
optimum return on capital invested and thus covering not only equipment 
maintenance, but also rational choice of te~hnologies, their appropriate 
use, overhauli~g (use of spare parts, repairs) and training. 

The 1985 survey indicated that three quarters of the industrlal en:erprises 
have a post-investment policy, possess a specific unit or staff for maintenance and 
practise maintenance planning. 

However, there are still considerable difficulties in obtainlllt; supplies ot' 
spare parts and the only enterprises which claim they have access to reliable 
technical assistance or repair and spares supply fac1l1t1es f roin foreign pdrtners 
ar~ the private concerns. 
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Moroccan enterprises gen~rally have a maintenance budget, albeit an inadequate 
one. Nevertheless, they sometimes have difficulty in using it because of problems 
with the government departments responsible for administrative, customs and 
financial control of contacts with other countries. There seems to be some 
shortage of maintenance-trained personnel, a shortage which may be partly explained 
by the poor status accorded to maintenance work. However, industrial en~~rprises 
are generally satisfied with the effectiveness of their ma1ntenance staff, who in 
some cases are given further training. Preventive maintenance and regular 
diagnosis are still used by only half of the e~terprises. 

It therefore would appea~ that the industrial enterprises are maintenance 
conscious and that the few practical problems w~u.ch exist are connected w1th the 
economic and financial control exercised by the State. It should be noted, 
however, that this generally fairly satisfactory state of affairs does not apply to 
the government departments or to the public training or health inst1tut1ons, wh1ch 
are hampered by their lack of independence and by strict public accounting rules iu 
implementing a policy of regular and preventive maintenance - even though they have 
large numbers of machines and other items of equipmen·t. 

The inadequacies noted led the Seminar to recoumenq: 

Measures designed to make the population and the public authorities 
maintenance-minded; 

Measures to reform the industrial training system in order to introduce 
maintenance modules, to give preference to certain areas of "maintenance" 
training that are underdeveloped (hospital equipment, refrigeration 
industry, storage, etc.) and to develop contacts between industrial 
training centres and small aod medium enterprises and the OFPPT's advisory 
role (some of these recommendations have already been acted upon); 

Measures designed to motivate maintenance personnel (review of their 
remuneration, compared with that of other workers in the enterprise); 

Measures of an administrative, economic or financial nature to promote 
maintenance, particularly by making maintenance enterprises and pr~grarumes 
eligible for certain facilities (investment code, fiscal incentives, more 
flexible administrative procedures) already granted to industr1al 
investment projects stricto sensu; 

Various technical measures to ensure that ma1ntenance lS taken lnto account 
right from the feasibility study stage ot an industr1al project, tnat 
encouragement is given to the establishment Df local units to manufacture 
spare parts and that there is co-ordination of the maintenance etforts and 
ideas of enterprises and other bodies hav1ng capital equipment. 

In this connection there are plans to establish a "National Maintenance 
Commission". 
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MAURITIUS 

Background 

A small country with an emerging industrial sector, Mauritius has been able, 
thanks to the success of activities in its free industrial zone, to attr~ct 
277 industries, which employ 24 per cent of the total labour force and generate 
20 per cent of the national value added, with exports representing 47 per cent of 
total exports, thus outstripping the sugar sector. 

As regards this particular agro-industrial sector, it would seem that the 
maintenance of the sugar factories is satisfactory, having regard to the technology 
currently used, since the success of the annual crop is dependent on the factories 
being in good condition. The recent and continuing modernization of the sugar 
refineries is liable, ilowever, to give rise to IM problems owing to the lack cf 
trained mainte~ance personnel in certain fields, and particularly in electronics. 

The remainder of the industrial sector comprises heavy and light textile 
industries, as well as a number of specialized engineering industries which are 
essentially export oriented. It was noted that these factories accora priority to 
maximizing production, and IM seems in some cases to be a secondary concern. 
However, those factories which use heavy plant are obliged to have well-organizea 
mainte~ance management programmes. 

The IM is generally of the "repair maintenance" type, and preventive 
maintenance is not widespread. In the case of engineering maintenance, tne 
necessary skilled personnel is available, which is not the case for electrical or 
electronic equipment. 1be enterprises in the free industrial zone now seem to have 
a genuine interest in tl'le question of IM. 

1. Policy and strategy 

Both primary and secondary schooling and technical education are well 
organized, and account for 14 per cent of the annual State budget. They are based 
on a structural organization comparable to that of the British educational system. 
The Mauritian educational system, however, is still oriented towards the 
acquisition of knowledge aimed at encouraging qualified young people to enter the 
private or public tertiary sector. 

This does not encourage young people to opt for jobs in the industrial 
sector. However, there are a number of private and public vocational training 
institutions which endeavour to train young people for employment at the 
skilled-worker and engineering-foreman level. Three of these institutions, one 
supported by India, a second by UNDP, and the third and most recent (the Lycee 
Polytechnique) supported by France, train technical personnel, including personnel 
in sectors in which skills have been shown to be in short supply, such as 
electricity and electronics. Together with the other government training 
institutions, the potential training offered amounts to a capacity ot almost 
1,100 trainees per year. At university level, the training seems to be too general 
having regard to industry's demand for engineers. Tt1e large State enterpr~ses have 
therefore introduced an internal system of "profess~onal advancement and training", 
an example being the courses provided by the National ~lectricity Production 
Enterprise. 

The sugar sector ;,lso has its own Technical College, whose courses seem to 
meet a demRnd, since an electronics section has just been opened in the College. 
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Some 160 vocational training centres in the p~ivate sector train almost 
2,000 young people each year in various industrial sectors associated witn IM. The 
principle of apprenticeship or the comparable proced;ires of training through 
practice in the workshop or branch of an enterprise (alongside a trauaecl 
professional) have not achieved the anticipatecl success. 

In training their .,ersonnel, employers generally rely much more on on-the-joo 
training {or specialized in-service training couLses) than on prior vocational 
training, which is often regarded as too theoretical. Only the Lycee Polycechnique 
provides training oriented towards industrial maintenance. In view of this 
relative disenchantment on the part of the employers, the various vocational 
training institutions lead a highly independent and unco-ordinated existence. 

Links between industrial training and industry 

The Government is aware of the importance of establishing such links. 
Although collaboration between the University and industry, which was provided for 
by legislation in 1981, has not yet been implemented, the State has established the 
Central Training Office {CTO), which is responsible for centralizing vocational 
training policy, monitoring its impact, and directing or laying down methods and 
procedures. The CTO is not yet operational. 

A council foe training in the private sector has been established by the 
Chamber of Conunerce and the Federations of Industrial Employers. Certain 
institutions have established organizational links with industrialists in order to 
organize training courses or the pa~ticipation of employers in developing curricula 
and training methods. 

The IM problem 

The fact that, except in the case of the sugar sector, industrialization in 
Mauritius is of recent origin (15 years) indicates why IM is not as yet regardecl as 
a major consideration. It should be added that a large part of tne industrie~ in 
the free industrial zone consists of garment-making and hosiery enterprises which 
require only modest technology needing little maintenance. it? tne operation of 
capital-intensive industries, for which there is a shortage of locally-trained i~ 

personnel, it is sometimes necessary to make use of expatriates - l,2uu foreign 
technicians out of 53,000 employees in the free industrial zone. 

IM is considered an important national priority, and is regarded by the 
Government as also including the IH of all the plant owned by the State or the 
public sector, such as public transport, hospitals etc. The Government has just 
launched a national youch training progranune in order to train che young 
unemployed. The recent establishment of the National Solidarity fund, financed by 
the State and supported by the private sector, has already led to the in-plant and 
on-the-job training of 10,000 unemployed, most of whom have later been able to find 
work. 

The Government also stipulates, when issuing work permits to foreign 
technicians, that alongside each indispensable foreign technician there should be a 
local counterpart who will learn the trade on the job. However, there is as yet no 
overall IM training policy capable of meeting the needs of industcy. 

Co-operation 

In this area too, the organizational framework e:<ists, but 1t 1s not yet bt:1n6 
used effectively. This is particularly the case of co-operation oetwet:n industry 
and the State, which is taking place within the framework ot tne per1o<J1c mcet111;;l> 

on management and follow-up of operations in the free industri;tl zone. 
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This also applies at the regional level with the existence of the Indian Ocean 
Coanission. There have been a number of instances of interregional technical 
co-operation in specific sectors (the fisning industry, the sugar industry, the 
health sector}, where there have been exchanges of skilled personnel. A regional 
management training centre may receive support from the European Development Fund 
(EDF) and the World Bank has financed a number of studies ~imed at improvement of 
the vocational training infrastructure. France and India are financing specific 
training operations, while UNDP has financed visits by experts and fellowships in 
the vocational training field. 

The report reco-.ends the establishment and operation of a central body lthe 
CTO) to define an industrial vocational training policy which provides for the 
co-operation of public and private industry in official vocational training 
programaes. 

A further recomnendation is for a number of financial incentives for 
vocational training, including tax incentives, in order to make in-service training 
an automatic response among industrialists and employees. Kegulations concerning 
vocational training diplomas or proficiency certificates would provide a yardstick 
for skills acquired. Technological apprenticeship should be included in secondary 
level prograaaes, and IM apprenticeship should be offered in all vocational 
training centres. 

2. Organization and methods 

Projects using high technology should allocate part of their budget to the 
vocat~onal training needed fer IM. This is already often the case in recent 
Government projects, wherP- the invitations to tender include a significant 
component relating to the training of technicians. In the private sector, 
attention is s:ill rarely paid to IM at project start-up, and when IM seems to be 
necessary, the attempts to organize it are often hindered by the lack of trained 
personnel. 

The sugar industry attaches great importance to I~I, which is aividea into two 
sectors: mecha~ical maintenance and electrical maintenance, each of which is the 
responsibility of an engineer. The main concern of the IM engineers is to avoid 
any interruption of the factory's operation during the working season, and primary 
preventive maintenance is carried out during the slack season when the factory is 
not operating. 

In the other industrial subsectors, particularly those in the free industrial 
zone, the priority given to IM depends largely on the degree oi technical 
sophistication of the plant and on the financial repercussions of the technical 
troubles or breakdowns experienced by management. In general, preventive 
maintenance can be said to be virtually unknown, and a brief survey has snown chat, 
in 30 textile factories, only J employees out of every lUO were involved in 
maintenance, whereas a ratio of almost 10 per cent may be regarded as desirable. 

Maintenance operations are often carried out either by the equipment suppliers 
(with varying degrees of regularity) or by workshops specializing in this type of 
activity. A number of such workshops do maintenance work in the engineering and 
electrical fields. In-service training for IM staff is beginning to be organi7.ed 
by enterprises, which either use expatriate training personnel or send the local 
staff for training to the equipment suppliers or to well-known training institutes 
(local or foreigd. Thus the main problem is the need to have, for IM purposes, 
both specialists with expert knowledge of certain equipment and trained 
non-specialist personnel. There is thereforP. a problem of decidini; which type of 
training to provide. SomP. enterprises avoid this prohlP.m by recruitini; staff 
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already trained by their competitors. The recoC11Dendations propose more seminars on 
IM in state industries, training for IM progranming, tax or financial incentives 
for small-scale and .eaium-scale firms specializing in IM work, and generally to 
all enterprises which have an IM training progranme. 

3. Technical documentation for maintenance 

The recent factories (those in the free industrial zone) have kept their 
technical documentation, and have therefore been able to institute routine 
aaintenance (in 80 per cent of cases). Socae even practise real preventive 
maintenance. The sugar factories have satisfactory control over their technical 
documentation. It is, however, recoamiended that some courses on technical 
docwmentation coding and control should be included in vocational training 
progra~s. 

4. Spare parts 

Light industries generally have only a small stock of spare parts (5 per cent 
of the value of the plant), which means that in the event of breakdown they have to 
resort to "cannibalizing", to the detriment of the machines from which the parts 
are taken. It is generally considered that a three months' supply of parts should 
be held. Public contracts often require the suppliers to furnish up to 2U per cent 
of the value of the plant in spare parts upon delivery, but the nature of the parts 
should be specified in ~reater detail. 

Stock control, being a costly process, must be carried out very etf1c1~ntly, 
and in many cases it is. In addition, companies have often lent each otner 
assistance and emergency help in connection with spare parts, tnus encouragin~ tia~ 
idea of a co-operative system of spare parts mana6ement. Some enterprises using 
sophisticated plant have set up workshops for manufacturing certain parts. Small 
private workshops have al$o begun to manufacture certain parts on the basis of 
specifications agreed with the enterprises, but they are few in number because of 
the inadequate financial incentives and the risks involved. There is no longer a 
problem of currency for the import of spare parts, since enterprises (particularly 
those in the free industrial zone) are entitled to have their own foreign currency 
account. It is recommended that the incentives for setting up workshops to 
manufacture spare parts should be increased, that a special customs service unit 
should be established for examining and updating spare part lists and that customs 
duties on imported spare parts should be reduced. 

5. Negotiation and purchase of factories and plant 

There is little local standardization of plant, since the investors, witl1 
their diversified technologies, have brought in equipment from different sources. 
Contracts for the purchase of equipment usually include the cost of initial IM 
training by the suppliers, who are also required to provide an after-sales service 
or technical assistance if needed. There are sometimes also clauses requirin~ tne 
supplier to provide spare parts on a continuing basis, as well as regular staf t 
training courses. In the public sector, attention should be paid to the trainin~ 
of negotiating teams for supply contracts, in order to avoid mistakes of tne klt~ 
!lhich occurred with a contract for an electricity generating system, whicn will 
cost the State 550 million rupees instead ot th2 36U million anticipated. 

6. Vocational training policy for l~ 

The current situation is characterized by a vocational trainin~ system that is 

primarily directed towards turning out skilled production workers and technicians, 
training in I~ being accorded secon~ priority. Where it exists, it is carried out 
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on an in-plant basis in the enterprises. The conclusions of the recent training 
seminars ~~~anized by the Association of Industrialists of the free indu~tr1a1 
zone, with the assistance of the Institute for Production Hon1tor1ng, should leao 
to the formulation of a new IH training policy tailored in particular to 
inter-enterprise training, which will cost less than in-plant training. The Lycee 
Polytechnique is already providing training courses in IH in a number or: tec11n1cal 
fieJds (engineering, electricity) at the skilled-worker and technician level. n 
lon&-tenn p~oject is to establish an industrial maintenance institute. ~hile tnere 
is not as yet any specific financing for IM at the State level, the World Ban~. 
France, the United Kingdom and the United States are already financing IM trainin~ 
operations. 

Annexes to the report 

The report also contains detailed tables listing the machinery used in the 
textile industries (mostly in the free industrial zone of Mauritius); various 
tables on government efforts in the field of vocational training and on IM 
requirements in all industrial sectors, including those in the free industrial 
zone; a model survey of IH; and company organizational charts showing the status 
accorded IM in the different sectors. 
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SENEGAL 

Government consideration of the iaportance of IM and the development of human 
resources in that field falls within the context of the medium-term adjustment 
prograaae, and in particular its "new industrial policy" and "new educational 
policy" components. 

Industry in Senegal is concentrated in the Uakar region, which accounts for 
89 per cent of the total number of enterprises, 73 per cent of valued added and 
75 per cent of employees in the sector. 

The lK situation 

Many plants vith machinery are no longer functioning, or are functionu1g 
unsatisfactorily oving to lack of Ill. The main reasons are vell knovn: the 
shortage of qualified technicians, spare parts and technical documentation; 
unsuitable or superfluous equipment; plant under-utilization or over-utilization; 
equipment of various different types and provenances; the lack of trained Ill 
personnel; coeplex and cumbersome procedures for ordering spare parts; inadequate 
maintenance budgets; the high cost of maintenance by foreign agencies; management 
by personnel vho are not conversant vith IH, etc. The consequences ar·~ serious: 
social insecurity as regards health (due to poor maintenance of therapeutic and 
diagnostic equipment), time lost in industry, uneven quality of production, 
bottlenecks, poor organization of vork (disruption of schedules), etc. 

1. Policy and strategy 

No exhaustive study has been made of IM deficiencies, their consequences and 
the skilled manpower situation. There is no relationship between training and the 
diversified requirements for skilled labour. However, the increasing awareness of 
these problems gives reason to believe that research in these ar~as will be 
undertaken under the Seventh Economic and Social Development Plan (PD£S). 

Some enterprises do, however, have staff with training (skilled workers and 
supervisors), or are organizing in-plant training sessions, and there are already a 
number of training establishments of a high standard which belong eitner to the 
national education system or to certain specific enterprises. 

There are also practical industrial training centres: 

The National Centre for Vocational Training (Cri~~) has been reorganized 
several times, so that it is now able both to train young school-leavers for 
skilled jobs and to provide in-service training for those already in employment: 
this training will soon encompass all industrial sectors (engineering, electricity, 
electronics, refrigeration, metal construction, engineering drawing). One aspect 
given priority is plant maintenance. 

The CNQP also organizes tailor-made training courses, both inter-enterprise 
and intra-enterprise, with ILO support. 

The Senegal-Japan Centre for Vocational Training (CFPTSJ) also provides a 
three-year IH training course for young people in the electronics, economics and 
electricity sectors. 

The activities of CNQP and CFl'TSJ are not, however, co-ordinated, and the two 
bodi~s do nnt merely fail to co-operate - they are unaware of each other's 
eXi!. nee. Although the new industrial policy strongly favours the disengagement 
of the State, it places emphasis on co-ordinated and planned efforts to train 
personnel in plant maintenance, with the aim of maintaining quality standards, 
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winning outside markets, promoting investment in industry, and ensuring that 
efforts made in the field of applied research bear fruit. Recognition of the 
importance of IH has increased since 1975, thanks to a number of UNL$CO-sponsored 
•eetings on the training of technicians and engineers in IH techniques. Several 
projects in the IH field providing for policy co-ordination bodies or specific 
training centres, whether national or international, have been suggested during 
this period, but none has so far come into being. 

2. The experience of the Ecole Nationale Superieure Universitaire de 
Technologie (ENSUT) 

This school, which trains engineers to become industrial engineering 
technicians, lays stress on lH training and pursues ~ policy of co-operation w1tn 
other African university bodies within the framework ~f l<AIST lAfrican Network of 
Scientific and Technological Institutions). Its specific interest in I.H led it to 
hold a number of workshops, seminars and meetings on the topic between 1981 and 
1986. Programaes of training in IM, emergency repairs, and the use of scientific 
instrumentation (a UNESCO project) have been devised and carried out, and in many 
cases the universities participating in the meetings have been encouraged to 
organize their own maintenance units staffed by their laboratory technicians whc 
have received special IM training. 

The most conspicuous success has undoabtedly been the organization of IM using 
technicians who have undergone retraining and refresher training in hospitals in 
the Cape Verde region. The IH refresher and re~raining prograanes have not only 
been carried out locally, but have also included a number of training courses given 
within the firms supplying the medical and hospital equipment to be maintained and 
in French hos~itals, whose maintenance methods can be studied by the trainees. 

However this experience, in a specific sector, also reveals the lack of 
outline policy guidelines of a State plan, and even of the specific political will 
to resolve the problem of IH as a whole. 

3. Co-operation in the utilization of human resources for IM 

At the national level, there is no co-operation among the various enterprises 
engaged in IM training. 

At the regional level, some co-operation has begun to take place under the 
auspices of UHESCO, based on the various IM training centres which already exist 
(particularly in English-speaking Africa) and which accept a number of foreiKn 
students. 

RAIST, which is more broadly based (50 institut~s), operates a co-operative 
scheme for the training of IH technicians working for institutes and universities. 
There is also a project for a network of instrumentation centres in Africa (KClAJ, 
whose aims will be, inter alia, "to organize training in IH, routine instrument 
repairs, major repairs, instrument calibration and the manufacture and modification 
of scientific instruments and spare parts" through vocational training courses. 
Immense scope for further co-operation between African sci~ntists and technicians 
is thus opened up. 

Conclusions and reconu11endations 

While some action has been taken, the importance of IM in the production 
system is nevertheless still underestimated by the authoritier., and serious gaps 
exist both in research and in achieving mastery in this area. Many projects have 
been lRunched, but they have not achieved concrete results. The policy of the ''new 
school" may, however, open up prospects of: 
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Multidisciplinary instruction combining theory and practice, instruction in 
production techniques and maintenanc~ training; 

Linkage of informal educational structures with the formal educational 
system; 

Dissemination of technological training tailored to scientific and 
technical research. 

The recom11endations are aimed primarily at: 

Revitalizing the vocational training centres by modifying the training to 
suit the job requirements; 

Disseminating IM training as a specific subject, by including it in 
technical training programnes; 

Reviewing the machinery import policy, by insisting that purchase contracts 
cover maintenance aspects, technical documentation and maintenance 
procedures; 

Encouraging local production of spare parts, 60 per cent of which could, 
according to a recent survey, be manufactured locally; 

Encouraging enterprises to retrain some of their staff in IM techniques and 
generally to undertake continuous training on an in-plant basis; 

Establishing a national co-operation and co-ordination body to develop and 
establish guidelines for the country's IM policy and the local manufacture 
of spare parts and, in general, to plan human resources development for IM; 

Extending the opportunities for interregional collaboration and 
co-operation among employers, the State and training institutions in the 
area of IM training; 

Establishing a local pool of IM engineering advisers, possibly including 
specialist foreign consultants; 

Proposing the organization, with UNil.JO back-uv, of further serainars on 
post-investment. 
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TANZANIA 

Background 

Losses due to breakdowns or production stoppages resulting from inadequate 
plant maintenance in factories are estimated at at least 15 per cent of the 
industrial value added, or several million Tanzanian shillings per year. There is 
therefore a growing recognition of the importance of industrial maintenance. This 
would appear to have led each industry to allocate 15 per cent of its staff costs 
to plant maintenance, and budgetary provision for maintenance is now made annually 
in the principal enterprises. 

The industrial capital (fixed investment in industry) of Tanzania is estimated 
at at least 8 billion shillings, but it gives rise to large-scale imports of raw 
materials and spare parts, since most of the investment is in equipment obtained 
from abroad. Because equipment is imported from many different sources, 
specification constitutes a problem when spare parts have to be ordered. 

Although Tanzania's economic authorities and entrepreneurs have become aware 
of the importance of industrial maintenance, "maintenance consciuusness" is still 
insufficiently developed. The lack of preventive maintenance leads co higher 
maintenance costs, and to the need for more frequent replacement. 

Policy and strategy 

Although no systematic national industrial maintenance policy has yet been 
defined, Tanzania has recently introduced a "national science and technology 
policy, in order to make better provision for the strengthening and follow-up of 
maintenance systems for plant in all industrial firms, training and educational 
institutions, research institutions, etc.". This policy elso calls for the 
training of local personnel for carrying out maintenance and planning and adapting 
plant to meet local conditions of operation and maintenance. The Ministry of 
Industry has prepared directives for industrial managers and these should lead to 
the establishment of "innovation committees", provision in budgets for innovation, 
research and development, the introduction of preventive maintenance systems, mure 
widespread subcontracting of maintenance, the preparation of maintenance 
documentation and the manufacture of spare parts. 

Training 

Specific maintenance and repair courses are being introduced in vocational 
training centres. The large-scale ir.duscrial enterprises (Tanesco, Telecom, 
Sudeco, Saniji) have their own training system, but most of the other industrial 
firms, with more modest resources, still do not accord the same importance co 
training, relying on the attraction of high salaries tu recruit trained personnel 
from elsewhere. One specific method, POT (problem-oriented training) has been 
introduced by the Association of Metallurgical Industries (Mr.;lUA) with the 
assistance of outside consultants: this has already resulted in tne training ot 
120 maintenance engineers and tech11icians from 25 industrial firws since l~~L, at a 
cost of 7.2 million shillings for three years. A survey has contirmed the 
effectiveness of this system of maintenance training. 

Organization, resources and facilities 

HEll>A has set up a service enterprise for the planning and establistunent of 
maintenance services, with specific reference to reconditioning, repair and upkeep 
of machinery and plant. The enterprise also plays a role in the training of 
in-plant maintenance staff, and introducir1g maintenance systems and methods. 
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In Tanzania the organization of maint~nance in an industrial plant generally 
takes two forms. Maintenance is either a specific department within the enterprise 
(66 per cent of cases) or is part of the production or plant operation department. 
The first form seems to yield much better results than the traditional system, 
under which maintenance falls within the responsibility of a production manager, 
who is encouraged to use his plant to the maximum extent possible, without pay1n6 
sufficient attention to maintaining it in good working order. 

Spare parts 

Tanzania's industrial enterprises apply the traditional method of ensuring a 
supply of spare parts, with a stocks manager, continuocs inventory, stock cards, 
and requisition orders. A particular problem in Tanzania is the limited 
availability of foreign currency for purchase of essential imported parts. To 
remedy that situation, the Government and industrialists have adopted a policy 
aimed at designing spare parts which can be manufactured locally by specialized 
enterprises. This policy has enjoyed some measure of success. An organization 
established for the purpose (Tanzania Engineering and Manufacturing Design 
Organization - TEHDO) has been functioning since 1981. However, the desire to 
obtain high-quality spare parts makes it necessary to continue buying from abroad 
essential raw materials (such as steel or rubber) which are not yet available 
locally. The emphasis in Tanzar.ian maintenance policy on the design of spare parts 
is a specific local feature which is expected to show expansion and is being 
closely monitored by TEHDO. 

Negotiation and purchase of factories and plant 

So far there have been no real efforts to co-ordinate or improve the methods 
employed in negotiating and contracts for the purchase of plants or new equipment. 
Engineers and technicians in enterprises do not as yet participate in negotiations, 
although there are exceptions (Tanesco and Tazara). As a ~esult, important aspects 
relating to future maintenance of equipment remain a matter of strictly secondary 
concern or are ignored altogether in negotiations with the manufacturer. 

Recommendations 

Apart from the general reco11DDendations on "1:1aintenance consciousness", the 
introduction of a specific maintenance training course, the establishment of a 
maintenance department in each industrial firm with a budget and highly motivated 
staff and the introduction of follow-up of the results of any maintenance policy, 
the expert's report urges that priority assistnnce be given to specific initiatives 
already taken in Tanzania: 

HEIDA and its project for POT and the training of maintenance staff; 

TENDO and its policy of design and redesign of spare parts; 

TISCO (Tanzania Industrial Studies Consultancy Organization) and its 
activities as an advisory body in negotiations for the purchase ot plants 
and the acquisition of factories and equipment. 

The report also identifies a number of strategic sectors in which maintenance 
problems will arise in the short term, such as the electronic equipment sector. 
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ZAIRE 

The report draws attention to the main obstacles to economic initiative, 
including inadequate vocational training of workers, unsatisfactory choices of 
technology, and widespread waste due to the irrational use of human resources and 
poor plant maintenance. Upkeep is in fact maintenance, and this concept covers all 
the techniques capable of "maintaining the potential of the plant in order to 
ensure continuity and quality of production". There has been sharp criticism of 
the system of purchasing "turnkey" factC1ries, ..rhich makes no provision for 
responsibility of the supplier after acceptance of the plant installed. On the 
other hand, the advantages of regular maintenance are such that it leads to savings 
in currency and resources, but also to local technology modifications. 

1. Prospects for IM in Zaire 

Awareness of the importance of IM is insufficient, both at the government 
level (no planning) and at the level of enterprises, which are content with only a 
small amount of individual effort. There has been no evaluaticn of the actual IM 
requirements, owing to the lack of effective tools for the collection and analysis 
of statistics. Furthermore, no national policy has as yet been developed for the 
standardization of equipment or the optimal utilization of national products and 
capacities. In this connection, despite the example of a number of African unions 
in certain sectors in which exchange of experience and interregional projects may 
materialize, reliance is placed primarily on international co-operation, and 
particularly on the activities of UNIDO technical advisory bod~es. 

2. IK training 

General criticism is expressed on the folJowing points: 

l. A restricted concept of IM leads to a truncated policy in which the 
intervention in case of breakdown takes precedence over preventive 
maintenance to ensure continuity of operation. 

2. The skills which are lacking are not so much high-level technical 
expertise as more general qualifications which would facilitate: 

Contract negotiation and right choice of technology and equipment tu 
be ordered; 

Proper feasibility studies for new projects; 

The introduction of preventive IM; 

Specialization by workers according to the equipment used; 

Staff training in the management of spare parts and technical 
documentation; 

The establishment of a training system-enterprise link, with the 
enterprises taking advanta6e of, supporting and providing guidelines 
for the training given in the various vocational training centres. 

3. The National Institute for Vocational TLaining 

This body, whose function is to establish vocal ~raining and to advise 
enterprises, Oj'erates under the auspices of the Minis~ . .abour. It is 
State-subsidized and benefits from a special levy on industry (one per cent of 
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payroll). It organizes a variety of training courses at the request or 
enterprises. The list of technical sectors in which it can, theoretically, 
function, is quite extensive. 

The Institute is able to foster awareness of the importance of I~ in specific 
training courses requested by enterprises, by providing the official vocational 
training centres or higher institutes with some measure of financial support, by 
training trainers sent by ~nterprises (for later establishment of in-plant 
vocational training centres) or by advising enterprises in the organi~ation of 
their IK services. 

4. The Inter-African Centre for the Development ot Vocational Tra~ning (CIADFOR) 

Within the framework of its participation in CIADFOR Can inter-African 
training organization), Zaire seems to have confined itself to participating in the 
"plant maintenance" aspect, whi!e not neglecting the fact that any improvement u1 
the operation of an industry entails the setting up of a full IM department 
(preventive maintenance, breakdown servic•, in-plant service within the firm, 
subcontracting, consultancy, etc.) in all cases where costly equipment is used 
which will wear out, i.e., both in the rural sector and in industry and in the 
government departments responsible for transport, health and education, for example. 




