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INTRODUCTION 

In September 1987. in collaboration wilh lhe ILO. UNIOO organized in Paris 1he Second 
Consultation on the lraining of industrial manpower. al which lhe lolowing issues were 
disolSSed: 

- -
T ooic 1: Human reso:m:es developmenl iJI' eleclive mainlenance at die enterprise level 

- policy for maintenance al lhe enlerprise level 
training in maintenance a1 the eaapise level 

- negolialion and ~iislion of capial gonds 
- leChnical dociJmenldoa 
- spare parts managemeal. redamalioo. and marUacUe of spase pam 
- specific neads of smal and meOOm-sized enterpsises 
- maintenance cullure 

T ooi!; 2: Human resources developmenl in industrial mainteronce : national policies and 
programmes 

objectives of a national maintenance policy 
- policy for training in maintenance 
~ of governments and national institutions in improving maintenance 

- financial imp&cations of national maintenance policies 
international cooperation 

--

The purpose cf the present document is to provide a detailed plan of action for the 
implementation of recommendations for human resources development in industrial 
main:anance in devE:loping countries 

It is b->_.sed on the conclusions and recommendations of UNICXYs Second Consuhation on the 
traini."?g of industrial manpower and on the variou.; COhlri:>utions made by the experts who 
took part in tf".e preparatory mP.etings for the Coll3Ultation. 

The plan of action presented in the chapters below is based on ranking the proposed actions 
accorcinq to prioriry and on a pragmatic methodology for implemanting them. A short-. 
medum-. and long-term time schedule has been defined for the plan as a whole. The short 
term applies to actions which should ideally be slarted within the first 2 years once a 
decision has been made by the actors involved. The medium term refers to a period of 5 
years from the time lhe decision is made. and the long term invoives a period of 10 years. 
Sinca the actions are to a latge extent interdependP.nt. especially as regards the short-term 
2ctio;1s at govemme.nt level (national level) and at the level of production enterprises. an 
overaD PERT (Project Evaluation and Review Yechnique) chart and a bar chart (GANNT 
chart) have been included for these two levels. with the intention ol providing a decision and 
maN!;ement tool 
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The present document consists of dvee parts : 

P.vt I : 
Part II : 
Part Ill : 

Plan of action at 1he national level 
Plan of action for manufacluring enterprises 
Appendices COi asislilig of : 

case s1Ucies of a few African comlries 
- implementation plans lor shorl-tenn activities al the nalional and 

plant levels. 

We hope that this s1lJdy wil conri>ute lo 1he economic and social expansion of developing 
countries 

\ 

.,, 

• 
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PART I : Plan of ocllon porlulntno to tho lmplomonlullon ot rocommoncJollons to octora ol tho notlonol levol 

ITEM ACTI® METHOOOLOOY/OBSERVATl~S sr MT ~T 

1 • 1 GOVERNMENT See charl In Appendix 1 

1.1.1 NATIONAL. MAINTENANCE POLICY ANO STRATEGY 

1 . doflnlllon of a nallonal malntonanco polloy and . oorry out a aorloe ol m1lnttn1no• 
11retogy In aCQOrdanco wllh throe llnoe: dlognoaUCI In Hltottd ltOIOrl to 
1) lono·torm dovelopmont of malnte,,onco capoblllllee Identify the problem•· )( 

b ) ochlovomont ol 3 lmmodlolo obJocllvoa : • eatobllsh a plan of action ba1td on . ov.•aronosa on o nallonul i;colo ronklno tho problom1 and taking lhv w . lnfornu.111011 &1vC1ll&1blo to oconomla aotore 3 prlorlly llnoa Into aooounl )( . lmprovod malntonanco of oxlstlng production tool 
' 

o) utru11g1hu111110 ol 11141l11tum111ou au1rnbllllluo In umall anti 
medium-sized entorprlsos 

2. get lhe plan of action accoptod by lho oconomlo aotore oa at o nollonol conrerenoe for oon1olou1neee· 
Nallonol Malntononce Plan raising and deliberation regarding 

malntonanoo )( 

3. with tho Nallonal Molnlonanco PIM as loundallon, 
establish soctorlal plons )( 

4. dollno a bllDlorDI and mullll.-iloral cooporallon 
strategy ior tho purposo of coordlnollno lhe required 
flnonclol rosourcos tor lrnplomenllno tho National 
Malntonnnco Pl"n )( 

ST • Short torm • MT • Modlum torrn • LT • Long to rm 
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ITEM l\CTIO'JS METHOOOLOOY/OBSERVATIONS ST MT LT 

5. osl~bllsh tho lnclllullonal lrc11nowork for 
coordlnallno, obsorvlno, and ovoluallno tho actions 

varloua forms mny bo onvlaogod : )( 

undortukon, m1<J ul~o pro111oll110 molntonanco oncJ . on lnotllutlon llnkod 10 lhe cenlrol 
<Jov11 lnpl1111 111111~111111 11111111tu111111(:11 Cl.> 11111111111 u;y ucJ1111111t11ra11on (o,g, Malntonanoo 
cupublllllot1. lhu 111u111u11011ul lrumuwork ahoulcJ Ina II tu lo) 
act as a support structuro In malntonanco mailers. . a prlvalo company of consulllng 

onglnoora 
• a 11ructuro eubordlnate to an exlallno 

enterprleo or group of tnltrprl111 . a nol·for·profll 011ool1Uon 

6. launch a corlaln numbor of priority octlona, Including, 
.. 

for example : •' 

+ Ht up of a conaullollon group 10 conaldor 
tho various mo1hod1 of con1clou1no11·r1l1lng (for 
various levels, various lypea of public) )( 

+ organlaotlon of o nollonol conaclouenoH·rolalno . orgonlHUon of aemlnare, oolloqule, 
Gnd promollonal campaton regarding maintenance. conferencea, or study convtnllona )( 

Bring out, for example, tho nogallvo effocls of . promollon via the pre11, radio 
peor molntonanco on : and telovlalon, end In olntmH )( . producllon . porllclpollon In profe11lonal f elra )( . quo Illy . holding of a varloly of nellon·wldo . motlvcitlon compotlllona x . ealoly • rolalno tho conaolou1no11 of oqulp· 

onv 1;011111011 t monl·oporallng staff )( 

ST • Short lorm • MT • Modlum torm • LT • Lono lorm 

' ,, .• .. 
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ITEM ACTIONS METHOOOLOGYIOBSERVAT~S sr MT LT 

+ Htabllshment ol a maintenance documentation . publlcallon of a 1peclal·lnttrt1t 
and Information contro 10 servo all economic perlodlcal on maintenance x 
actors concornod. . for e><amplo, eel up the centre 

within the eupport atruoturt )( 

• eel up a database for maintenance 
statistics, rellaciii1y of tqulpment and )( 

+ establlshmont ol a molntonanco coll In lho 
compononta, !raining, e10,· 

roluvonl mlnlalrloa ' )( 

+ es1abllshmon1 of an lntormlnlstorlul . lnvolvo the oconomlo aotora In the 
molnlonanco commllloo wllh lho job of working sessions': 
consldorlng und guiding tho ucllons 10 bo x 
undertaken 

Vl 

+ wllh a vlow lo roduclno lho numbor ol . toko aflor·solea eorvlee Into 
dllforonl makoa and lypoa ol equlpmcml, account 
dolormlnallon of u oyslom ol conalruclor . In occordonco with nallonal/lnlor· 
homolooullon (u.o .• lor rolllno utocl\ 10 bool11 notlonol olandardloollon 
wl!h, and thon cortaln lndustrlal machlnory) )( 

+ establishment ol lncenllves and measures 10 
prornoto malnlononco, ond onauro coordlnollon 
among organisations and entorprlsos working 
In molntonnnco )( 

+ rovlelon ol labour loglolotlon, In porlloulor 
production lnconllvoa (bonuooa, rewords, 010.) 
ond tho uPQrodlng of molnlononco Jobs )( 

+ encourogemonllsupporVcrecillon of tho 
nocossory onvlronmont lor tho ostubllohmcml '. 

of molnlononco prof osslonal ossoclallons x 

ST • Shor! lonn • MT • Modlu111 iurm • LT • Lono lonn 
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ITEM ACTION!'.l Ml~1l IOOOl.OGYIODSERVATIONS ST MT l.T 

+ lncorporullon of 111ulr11ononco 11110 nollonal 
plannlno 10 slronolhon lho oxlsllno lndustrlal 
notwor!1 (o.g .. dovolor.1110111 ol 01111111 nnd 
medlum·slzod ontorprlsos) x 

+ provl!ilon for the flnanclal resources In terms 
of malntonunco aysloms, el~llls, ond 1rolnlno x 

,• 

7. launch pllot projocls to lrnprovo rnalntononco In lho . Identify tho oounlry'e priority eeotors 
prlorlly eoctors/ontorprlsou (o.g. water dletrlbullon, eleotrlclly, 

the lood lnuua1ry, maohlnea and 
lrnplornonts for farming, cemont, 
transport, agrloullure, elo. x . moko an oudll of tho ourront 

C/J 

slluollon/lorrnulate a plan of action x . lmplomont lho notion plan, with tho 
porllclpollon of national conaul\lng 
onglnoore x 

8. sot 'JP o syslorn for oxarnlnlno tho rosu!l:J of lho 
molntononco policy and Its lrnpuct on lho nollonol 
oconomy x 

1.1.2 TRAINING POLICY 
' 

1. aet up a consultation group I or lhe purpose of formulating . Inventory of the country'• exlatlng 
a national policy for training In maintenance and the capabllllles for training In 
human reaourcoa dovolopmonl malntenanoe )( 

ST • Short torm • MT • Modlurn torrn • LT • Lono lorm ,, • 
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f1reM ACTla-JS METHOOOLOOY/OBSERVATIONS ST MT l. T 

. lnvontory tho neoda of lnduat'Y ond 
other rolovonl actors .. )( . define a plan of staggered actions )( 

2. study tho feasibility of Incorporating the skllls of )( 

emigrant workors from dovoloplng countrlos 
'·' 

' ' I . : "' 
3. develop bodies of national malntonanco consultlng . train a core-group of maintenance 

engineers. Create a favorable environment for tho consulting engineers x 
establlshment of maintenance support structures . assist In the eatabllahment of an 

opproprlolo ln1t11ut1on1I framowork 
for expanding the core-group )( . lnltlally, direct conaulltnoy and 
lochnlcal asalalanco aorvlcoa toward 

..., 

small and medium-sized enterprises 
In particular )( 

4. encourago training orgnnlsollons 10 odDpl lholr . organise working moollngs aflor 
progrommoo moro closoly 10 tho noods of tho oconomllJ aurvoya of oopabllllloa/noeda )( 

nctors . launch/fund a feoslblllly study on 
lnotllullng o molntenanoo track In 
coursoa of onglneorlng eludlea )( . aot up training programmoa for 
tralnora In melntonenot )( . Include In the national curricula the 
training of supervisory staff, 
tochnlclc.na and worker• for 
malntonance x 

ST • Short torm • MT • Modlum torm · LT • Long torm 
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ITEM ACTlc.NS MCTHODOLOOY/OBSEAVATIONS ST MT LT 

5. set up a working group rosponslble for adapllng . analyse the surveys of existing 
exlslino or future tralnino structuros capabllltles x . adaplallon sludles on what already 

exists x . study on new structures x 

6. study approprlato lncontivo schomos 10 oncouraoo . flsccil advantag~ x 
maintenance training/upgrading al vocational . promote collaboratlon between state 
training lnslllullons and In ontorprlsos and private sectors x . othor measures x 

7. provldo for tho llnanclal rosourcos for lnunchlng . lnstllule o training le\'y )( co 
trainlno programmes . negotiate International funding x 

1.1.3 EQUIPMENT NEGOTIATION/ACQUISITION 

1 . set up a system for ensuring that steps are taken . e.g., preconditions to be Instituted In 
regarding maintenance, technical documentation, the set·up of funding 
malntonanco training, olc. whon oqulpmonl Is . organisation of training seminars for x 
acqul;od lnduulrlal oxocullvoa, uloa or1glnoore, 

und conlracl negotiators x 
oncouraoomont to onterprlsos lo 
lncludo mC1intonanco epoolallole 
In contract nogotlallons x 

ST • Short torm · MT - Modlurn torrn · LT .. Lo110 torm 
• 
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ITEM ACTIO'JS METHODO\.OOY/OBSERVATIONS sr \1T LT 

1.1 .4 SPARE PARTS I 
1 . carry out a survey of the country's existing spare I 

parlo monulnclurlno/roco11dillonl110 cupubillllou I x 

2. encouraoo spare parts roclarnallon and . Investment subsidy for establlshlng 
I manulacturln{J workshops . x 

• training grants )( . tax benefits x . tax roductlona for Importing raw 
matorlals, maohlne·tool1, eto. )( . launch a study to Identify part• 
suitable for local manufaoturlng 

IO 

(quailty/cost) x . oncouraoo nallonal and regional 
research oentree to participate 

x I In the spare parts actions 

3. implement promotion of local spare parls I manufacturing 
a~ aSBlstanco by the core-group of 

consulllno enghieors to one pilot 
workshop )( 

b } extension of assistance to two 
workshops lnltlally, and later to 
other workshops x 

ST • Short term • MT • Modlum torm • LT • Lono lorm 
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ITEM ACTICNS METHOOOLOOYIOBSERVATl~S ST MT LT 

c) study tho foaslblllty of 
establlshlng a subcontracting 
exchange for the manufacturing 
ol &paro ports within tho core· 
oroup ol consulllno on(llneers x 

4. rovlow policlos alloctlno pnns lmporl\lllon, l.o. bank 
transfors, toxos, llconcos, otc.lllghlon tho procedural 
burden x 

1.1.5 COOPERATION M10f\JG DEVELOPED N'JD DEVELOPING COUNTRIES .. 
0 

1 . promote mc:ilntenar.co projects In mullllatornl and 
bllnlornl coopornllon )C 

Priority oroas : . human resources development . rnoosuroa to ouorontoa maintenance In 
oqulpmonl purchasing oon1rao1a . promotion of exchanges among 
ruuuuroh lnu 111ullon1 . oxchangos of exporlonoe and lnfor· 
mallon among oconomlc acloro from 
various countries . strengthening of local parts 
rnonulucturlng copobllllloa 

ST • Short term • MT • Modlum 1orm • LT • Long torm ... 
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ITEM AC Tl CNS 

1.1.6 COOPERATION AM<l'JG DEVELOPING COUNTRIES 

11. exchange Information 

2. pooling 1ru111111u µ1ouru111111uu u111.J uLJuc.:utlonul 
oqulpmonto 

3. training cooporollon ul roolo11al or oubroolonal lovol 

1.1. 7 COOPERATION av INTERNATIONAL OAG~ISATIONS 

1 . In the country-programme, provide for the roqulalte 
budgota for funding molntononco proJocta or ports 
monufocturlng/roclamatlon projocta 

ST • Short term • MT • Medium term • LT • Long term 
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METHOOOLOOYIOBSERVAT~S 

Information networks to be eel up 
among lnslltullona 
estobllshment of roglonal maintenance 
associations 
participation In lnternatlonal 
somlnars 

.. 
publloloo lnloroet through roglonel/ 
lntornatlonol eomlnare 
survoys to be launched In the various 
counlrloo 

lormultllo proJoolo for training In 
maintenance 
conlrlbulo to lho funding 
provldo training eervloee In regional 
or eubreglonal pr0Joo11 

. 
I 
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ITEM ACTIO'JS METHOOOLOOY/OOSERVAT~S sr MT LT 

2. aot up a syslom to lmprovo coordlrmllon of bllaloral 
and mulUlaleral cooporallon programmos concerned 
with malntononco )C 

3. moko suro thnl whonovor oqulpmont Is auppllod, lull . check lho "equipment• component of 
tochnlcol documonlotlon and molntononco lralnlno Is tho pro)oct document )( 

provided with II 

1. 2 EDUCATION AND TRAINING INSTITUTIONS 

1.2.1 NATIONAL MAINTENANCE POLICY ANO STRATEGY ... 
N 

1 . take part In \' ') work of the consultatlon group . send repreaentaUvee to working 
charged with uoflnlng D nallo'lDI policy for 1r1lnlng In 1t11lon1 )( 

maintenance . In preparing 1n1wer1 to qut1tlon• 
nalres In tho framework of the 
Inventory of exlatlng 01p1bllltlt1 )C 

2. take part In work olmod 01 rnoklng vocnllonol • take port In aurvey analy1l1 )( 

training programmoe moro opproprloto, In . oetabllah training progr1mmt1 for 
colluborallon wllh l11cJuutry tralnora IC . proporo programm11 for the training 

of the vorloua level• of maintenance 
personnol 

. ol a praotlool type )( 

ST • Short term • MT • Medium torm • LT • Long term 
' ' . 

I • 1• 
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ITEM ACTIONS 

3. take part In work to onhoncs tho odoquocy of oxlsllno 
training facilities or ensure that of future ones 

4. bring programmoa for consclousnoas·ralalng 
regarding maintenance Into training courses for 
supervisory personnel, technicians and production 
atafl 

S. get a study started on lhe feaslblllty of Introducing 
computer· aided training (CAT) Into courses on 
maintenance 

6. set up roglonol and lntornatlonal coursos In lhe redacllon 
of oporatlon und malntommco documonls 

ST • Short torm · MT • MucUum 1orm • LT • Long lorm 

.... ,., .... 

METHOOOLOOYJOBSERVATIO'lS 

' of a apeolflo type : 
• through apprenticeship 
• vooallonal training 
• Rt polyteohnlcal lnatltutea 

or universities . on·the·Job 

' "''"··· 

see 1.1.2. 

. analyse the adequacy of existing 
programm11 . run a comparative coat analy1l1 of CAT 
and tradltlonal training . evaluate a few pilot training 
progrnmmes (comparlaon wllh 
nooda) . ldontlfy tho areas In whloh ueo of this 
syslem le warranlable 

--J -

ST MT LT 
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ITEM /\CTI~ 

7. ostnbllsh proornmmos O• prucllc~1I lrulnlno In 
molnlonnnco, lor smull und 111uulu11H;lzod crnlorprlsoa 

8. sot up a mulntonilnco lrnck In onolnoorlng t1ludlos 

9. lmprovo lho C'11ibro of 1ralnors In malnlonance and 
allow approprla10 solnrlos 

1 0. bring In 111oru ullocllvu 111otl1oc.Ju ol vurllylng lho 
knowlodoe required in tralnlno or uporodlno 
programmes 

11 • contrlbulo to lho dovolopmont of copobllltlGS of 
nollonol mnlntonnnco coneulllno onglnoera 

1 2. 101 up o 1ya1orn for oseosalno tho rooulls ochloved by 
the various training lnslllullone 

13. develop o syslom for tho oxchongo of lnformollon ond ' 
oxporlonco umong trul11h1u l11ulltullo1111 ul nullonul LIO 

woll ao 01 fOQlonol ond lnlornotlonal lovolo 

1 4. launch a comprohCJnslvo upgrading progromrno for 
molnlononco monooore, 1ochnlclone and workore 

ST • Short torm . MT • Modlurn ICJm1 • LT • Long lonn 

l__ ___J _. 

METHODOLOGY/OBSERVATIONS 

on tho bosls of lhe elud~ referred 10 In 
1 .1.2. 

. make a aludy aa to exlatlng foreign 
lnstllullona for ahort·range 
upgrading end Inform tnterprlee1 by 
means of a broohuro 

ST MT 

)( 

)( 

x 

); 

)( 

)C 

)( 

LT 

)( 
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ITEM ACTIONS 

1. 3 !MPLOYl!AS' ANO wonKens· OBQANISATIONS 

1.3. 1 MAINTENANCE POLICY 

1 . raise tho consclousnoss of on1orprlso oxocullvGS 
rooordlng tho llnonclul bonoflls rosulllno from 
lmprovod malntonanco 

ST • Shorl term • MT • Modlum torrn • LT • Long torm 
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METHOOOLOOYIOBSEAVATICNS ST MT LT 

rola>< proooduroe for eondlng 
lralnoea abroad for upgrading )( 

unoouraoo onlorprloo1 to moko 11udlo11 
or !raining neODI, and to preeen1 
applicants who are opproprlate, 
10 that tho avollablo fund• 1. 
mulll·lateral or bllateral budgets 
can bo u11od )( 

oroan110 poilodlo upgradlno 
and retraining couraea 
In varlou1 flold1, In 

.. 
VI 

accordcnco with lht nt10I or 
lhe Industry and teohnologlcal 
dcivolopmonl IC 

In training programmt1, bring In new 
special 1klll1 and gradually adapt 
01d1llng ono1 10 now ltohnlqu11 )( 

)( 
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ITEM ACTIONS 

2. havo lnlorontorprloo oxchonooa of oxporlonoo ond 
reporl lho rosulls of ocllons 10 lmprovo molnlenonco 

3. aet up Malntonance Commllleos wllhln professlonol 
groups 

1.3.2 TRAINING 

1. hove mo1n1onnnco monogors porllclpolo In round 
tablea, national and lnlornollonol seminars, ' 
an~ 11udy lours In lndustrlollsod counlrloe 

2. for emoll and modlum·olzod on1orprl1100, aol up u 11ya1um 
for lnterenlerprlse lralnlno and comparison of 
experiences 

' 3. analyso and contrlbulo 10 lho lmprovomonl of 
propoaod trolnlno proorurnmou 

ST • Shor! 1orm • MT • Modlum tor in • l. T • l.ong torm 
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METHOOOLOOYIOBSERVAT'°"9 
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' 

o.g., within profo11lonol 111ool1llon1 
and employer groups 

. sludy and boost the "training 
controcl" concopl wllh lht rolovonl 
ln1t11ullon1 . pion for lrolnlng by equlpmont 
suppllers . oncourogo lho training of trainers 

sr MT 
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ITEM ACTIONS METl-IOOOLOGYIOGSEAVATIONS sr MT L.T 

1.3.3 EQUIPMENT NEGOTIATIONS mo ACQUISITION 

1. In prollrnlnury contuotu wllh plant onglnoorlng 
componloa, goneral con1roo1or1 and 1uppllere, 
aa woll oe In contract noootlallonu, atroH tho nood 
lor <Juollng wllh 111ul11tu11u11cu problumu, uupuolully 
In doslgn, tochnlcal documontollon, and personnel ' 
training x 

2. encourooo producllon onlorprloos 10 loko porl In lho 
training proorammoa on malntonMco loauoa for 
nugollutoru <JI u~1ul1.i111u11t ucqutulll<Jn contruotu x .. 

~ 

1.3.4 SPARE PARTS : INVENTORY CONTROL ~O MANUFACTURING 

1. eatoblleh/dovolop amoll ond modlum·elzod onlorprlsoe 
aa euppllere ol malnlenonco sorvlcoa (spare ports 
manufacturlng/reclamallon, workshops speclallslng 
In, e.g., eloctrlc motor rewinding, combuallon onolno 
overhaul, surface treatment, electronlcs In specific 
flolds, etc.) x 

1.3.5 DEVELOPING MAINTENANCE CULTURE 

1 . support consclousnoss-rnlslno ncllons at nallonol 
lovol (sou 1.1. t .) ond oncouruoo mornburs of fodorollona 
and profosslonol ossoclollons 10 toko port )( 

ST • Short term • MT • Modlum torm • LT • Long to rm 
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ITEM ACTIONS METHOOOLOOYIOBSERVATIONS ST MT l.T 

-
2. hold c11ucuuu1011 muullnou un<J uu111111ur o or rouncJ 

tablos on malntonance x 

3. tako port In dollburullons and oncournoo 1110 
ostabllshmont ol an ussoclullon of mulnlonunco 
onglnoora In lino wllh actions ttlkon al lho nollonol 

I level (soo 1.1. t) x 

4. aaalat mombor en1orprlsoa In tholr aoorch for 
maintenance training facllllles and Information 
that moy bo hulplul In uulllno up mulnlunano1;1 
structures In their enterprises x ... 

<» 

1. 4 OTHER NATIONAL ECONOMIC ACTORS 

1 • on planning lovol . molntonanco function to bt 
Included In prelnveatment 
studios x 

. budget ror maintenance projects In 
bl· or mullllaloral cooptr•llon )( 

programmes . guide development, e.g., of small and 
modlum·&lled ontorprl111, toward )( 

providing maintenance aervloea . budoot for tho dovolopmont of '"col )( 

eporo ports monul1oturlng 

ST • Short term • MT • Modlurn torm • LT • Long torrn .. 
' . ' 
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ITEM ACTIQ\JS METHOOOLOOYIOBSERVATlet-JS ST MT LT 

2. 11 labour tootslullon . upgrado tho 8lllU8 or malnlenanoe 
workers )( . revise salaries and bonus 1ytem1 
lor govornmont melntenance 
ptlrsonnel (equivalence with the 
prlvale sector) x . revise productivity lncen~lve 
schemes )( 

3. In llnancos and tho lnlorlor . set up a tax relief scheme for 
lmporllng raw ma1erlal1, machines 
and tools for looal manufacturing of -IQ 

spare parts )( ... . bring In a levy ror maintenance 
trelnlng for ontorprl1t1 x . develop a tax benefit eoheme for 
small and medlum·elzed entarprlaea 
that want to atart 'up In maintenance 
aorvlooe or epare part• manufacturing/ 
reclamallon )( . oeoo procoduroe for Importing eparo 
parta (bank tranarera, ouatoma, 
lronoll, o 10.) I( 

' OHO authorleaHon or foreign ourronoy 
expenditure for training or technlcal 
ooolstanco In molntononoo x . provldo taic roller ror aetllng up 
companies for malnlenanct 
consul lino x 

ST • Short torm • MT • Modlum torm • LT • Lono torrn 
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PART II 1 Plan of action portulnlno to tho lmplomon,otlon of rooommonclollono to monufooturlng ontorprleo1 

ITEM ACTICNS MeTHOOOLOOYI06SERVATl~S 

2.1 INDUSTRIAL PLANTS 

2.1.1 MAINTENANCE POLICY 

1 . dellne a pion ol action lo lrnprovo rnolntonanco . prepare a dlagnosllo report on 
molntonanoo In the produo,lon unit• . Identify the action& to b~ '•ken, 
especlally In following fields : . oonoolou1ne11·ral1lng/lnformallon . main tonance/productlor. relatloneh Ip . m£llntenance policy . position of maln,enanoe In the 

organlaallonal ''ruoture . maintenance organl11tlon chart 
and Job do1orlpllon1 . ee!llng up ol doto oolleotlon 
procedurea (Managemen' 
Information Syetema) . spare ports management . Improving eleotrom1ohanloal 
works . Introduction ol planned 
molntononco . workshops/spare par'• 
manuf acturlng 

• 0011 oontrol/molntenanoe 
management 

ST • Short torm • MT • Modlum 1orm • LT • Long lorm 
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ITEM ACTI~ METHOOOLOOYIOBSERVATIO'IS ST MT LT 

2. In every plant, dollno a malntonance pollcy . give maintenance the eame rank as 
producllon x . tighten the links between maintenance 
end production x . devise a simple maintenance chart and 
clear Job desorlptlona x . Introduce planned malnten,nce 
gradually, and strike a proper balance 
among condlllon·baaed maintenance, 
systemallo maintenance 1nd corrective 
maintenance x . Improve maintenance staff motlvatl" n 
by dovlslng a policy on productivity 

~ 

Incentives and on Implementing 
guldanco measures )( . launch a campaign of conaclouaneas· 
raising at all lovels to develop 
maintenance-mindedness x . Inform personnel of the maintenance 
policy ond show tho boneflle rosulllng 
from It )( . dovlso a policy on training In 
molntononco (soo 1.3.2.) )( 

3. lncludo malntonunco mQrH1gors on tho oxocullvo 
boards ol ontorprlsos x 

4. budgot soparntoly I or tho opornllon ol mulntonnnco . analyso tho malntEmonco coats for 
sorvlcoa uncJ lor lnvuul111onl In uyulomu, ul~lllt>, provlouu yoara. Proporo foroooota 
nnd tralnlno In budool forrn x 

ST • Short torm • MT - MocJh1111 torm • LT - t.0110 lorn1 
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ITEM ACTIONS METHODOLOOYIOBSERVATIO'IS ~ MT LT 

. esllmale personnel requirements for 
lralnlno and upgrading x . ldontlly roqulroments In oroanlsollon 
ond monooomont mothods and systoms, 
0(;1flno lho roaulllng omounl of 
oxtornol osslslance required. x 

5. 06lobll1.>h o mnlnlononco co111rnlt100 wllhln tho 
planl, wllh tho Job ol obsorvlng lho lmplomonlatlon 
of acllono for 111nl111011n11co hnprovo111ont and 
ovaluollno tholr ro~ull!l x 

~ 

2.1.2 TRAINING 

1 . dovlse o policy ol human rosourcos dovolopmonl to bo lncorporotod In the nallon1I )( 

for maintenance pollcy (see 1.1.2.) 

2. recruit hlghly quollllod aloll lor moln1ononco • 
provide tor addillonal lralnlno If nood bo )( 

3. e&lablleh 1rolnlno coursos In malnlononco, . of praollool type )( 

coordlnolod with producllon noocln . of epoclllc lype 
• by opprontlcoshlp )( 

• vocotlonol training x 
• 01 polylochnlcol Institutions or 

unlvoraltles )( . on·tho·Job x 

ST • Short term • MT • Modlum lorm • LT • Long lorm ,, 
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ITEM ACTIO'JS METHODOLOGY/OBSERVATIONS sr MT LT 

4. requosl for asslstanco or spoclalizod oroanlsollons In 
organising cour&os for upgrading and toochlng 
now skllls x 

2.1.3 EQUIPMENT NEGOTIATIONS N-10 ACQUISITION 

' 
1. lncludo molnlonanco Issues In lho lorms ol rolorenco . equlpmont or factory design 

of lnvllollons to tondor. Anolyso tho sullablllly of (maintain ability, rellablllty, 
eamplo lormu ond guldollnoe ootQblluhod by lntornallonGI oonlormlly wl\h 11andard1) )( 

-

organlsallons and If appropriate use them technical documentation . )( . aparo porte x . training for maintenance )( 
Ci 

• efler·sales service x . tochnlcol eupporl )( 

2. lncludo malntonanco spoclallsts In tho nogollallng 
learns on acquisition contracts )( 

3. for process consultlno onglnoors, sook out production 
componloa with proven oxporlonco In almllor 
envlronmonts x 

4. In oqulpmon1 purchoelng nogollollon11, consldor lho I draw up lndlvlduol budoe11 
various lnltlol and ropoot (sporo ports) expondllures, . draw up Individual contracts, 
lnlllol oxpondlturos for tochnlcal documontatlon and o.g., ror tochnloal dooumentallon, 
for training, nnd annunl mnlntonnnco oxpensos for spare parts and for training )C 

ST • Short term • MT • Medium torrn • LT • Long term 
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ITEM ACTIONS 

s. start training tho malnlo'lonce atalf as aoon aa tho 
project Is In Its earliest stages 

6. In plonnlng the construcllon of an lnduslrlol planl, 
pro'>'lde for construction of lhe olllcos, warehouses 
and workshops before the orecllon of lho production 
facllltlee 

2.1.4 TECHNICAL DOCUMENTATION 

1 . draw up specific torms of relorence on technlcal 
documonlallon 

ST • Short lerm • MT • Modlum to rm · LT • Long to rm 
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METHOOOLOOYIOBSERVATIONS 

. methods department etaff 11 eoon 11 
documentation Is dellvered . 1\ock monagomenl 1\1ff 11 1oon 11 doou· 
men1e and/or spare part• are dtll'>'tred . maintenance Intervention staff, to be 
lncorporatod Into tho oonetructor'e 
oreotlon and atart·up team1 . bring In the maintenance 'peraonnel, 
starting from the top 

lho following points must be Incorporated 
In 11 : . llemliod con1on11 . languago . proaontallon (llluatrotod with aomploe, 

porhops even standard forms) . dell'>'ery conditions (lime schedule, 
amount, packing, place, eto.) . condlllons of acceptance . oenaltles 
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ITEM ACTIONS 

2. eot up a tol\ln of upoclullclo (mulhocJu cJupurlmcml 01011) 
to do lho uccoplunco ofllnepocl lho lochnlcal 
documr111tnllo11 nl lho 111110 ol oq11lp11101ll ncqulnlllo11 

3. etorl trolnlng proorommos on lochnlcal documontatlon 

4. make an assessment of existing technlcal documentation 
at tho loctory • 001hor oil documonlalion In ono oonlrol 
place • make copies lor lhe usors 

2.1.5 SPARE PARTS : INVENTORY CONTROL AND MANUFACTURING 

1. rnoko o utock onolyc;lu currcrnlly ltulcJ In thu r.>ltull 

. 

ST • Short term • MT • Medium to rm • LT • Long term 

M&THOOOl.OQVIOBSIAVATIONS 

eubjocl mallor : 
I druwlng up IClrmo of roforonoo . checking documentation ient In 

001111uu1lon with oqulpmonl 
supplying . aelllng up machlne·fllH . updallno dooumonlollon 

• filing dooumontellon . providing user aervlce 

. cla1ully und 101 a valuo on eparo part• 
In lhroo categories : . conoumoblee . elandord parts . apoclf lo parts 

ST MT 
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ITEM ACTIONS METHOOOLOQYIOBSERVATIONS ST MT LT 

. Identify dead atock )( 

2. moko o eludy of eparo ports roqulromonle/moko euro . study of lochnlool dooumtnUUlon and 
1ha1 doslgnollons oro occurllto lnveallgallon omong uaera according 

10 priority maohln11 )( . bring &lock up lo required levels )( 

3. set up a s1ock momioomon1 dopor1mon1 . codo all spare parts )( . dollno eiock management parametere )( . aet up a data oollecllon 1y11em )( . ln1111u10 a computorlttd 1tock 
management ayatem ba1td on a 
preceding f eaalblllty atudy )( &l 

4. study the parts with a view to local manufacturing 
or ropolr )( . cla111fy part• 11 . to be Imported . avallable on the market 

• can be manufactured . can be repaired 

5. lnllloto studios on ln·pltml surndardlsa::on of 
epare ports )( 

6. ostabllsh spoclllc lorms of roloronco for sparo pans . doflno In parllcular : 
In tho supplying of oqulpmont . mandatory Information )( . uupply llmct eohedule . packing and crate marking 

lntormodloto etorago conditions I . 

ST • Short torm • MT • Modlum torm · LT • Lono to rm 
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ITEM ACTIQ\JS METHOOOLOGYIOBSERVATIONS ST MT LT 

. conditions of acceptance . penoltloa 

7. design warehousos of amplo slzo, with odequoto 
facllltlea for tho storogo, handling and protocllon of 
the spare parls )( 

' I i 8. apoed up the onterprlso's In-house procedures for : 

pnrlo roordorlno IC 

9. establlsh a forolgn curroncy rosorve fund 10 cover 
por11 roordorlno IC ~ 

1 O. devlao a subcontrocllng policy for ports 
manulaclurlng; allumutlv<Jly, for plunto ol u ulzo 
to Justify II, 101 up manulacturlng workshops/train ' I 

stall accordingly )( 

11 . develop ports roclomallon/monuf oclurlng 
technique& )( 

2.1.8 ~ENANCE CULTURE 

1 • develop o molntononco culturo wllhln tho pl1n1 . actions 10 raise tho conaolou1ne11 of )( 

poreonnol . lnconllvo achomo )( 

• Informing pereonnel of rt1ult1 
echlevod )( 

ST • Short torm • MT • Mudlum turm • LT • Long lorm 
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sol up opportunlllea for Input of 
orlglnol ldoas (quollty circles, think 
tank, auooeatlon bo1C, eto.) )( 

2. comporo oxporlonco wllh thnt ol olhor plan ls )( 

3. moko tho llnk bolwoon producllvl\y ond lmprovod 
maln\ononco obvlouo 01 ovory lovol )( . molntonance/produoUon llnk . 111ulntunanoo/tn1orprlao11 

oconomy llnk . molntononce/quallly llnk . maintenance/environment llnk ~ 

. malnlononce/aofoty llnk 

2.2 l!QUIPM~NT Ml\NUFACTUlllHlU l\NU PL.ANT OUll.DCma 

2.2. 1 EQUIPMENT DESIGN AND ENVIRONMENT AL SUITABILITY 

1 • maku moln1011onco o mojor conlilciorollon In OGSlgn dopor1men11 1hould 
equipment doslon consider the following point• 

wllh a vlow to Improving 
malnlalnablllly, I.e. : . aooe11lblllty )( 

• In 11tu rtpalrablllty )( 

• po11lblllllt1 for dl1m1ntllng 
I o 

)( 

ST • Short term • MT • Medium lorm • LT • Lono torm .. .. 
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ITEM ACTICNS METHOOOLOOYIOBSERVATIONS ST MT LT 

. oholoo of rellable components )( . ultraflltrallon for hydraullc 
ln11allallon1 )( . efficient cooling of eltolrlo motora 
and tleotronlo oompontnll )( . antl·oorroalon protection . )( . troploallaatlon 11 needed : )( 

2. conform to lntornollonol standards In tho cholco ol 
components and lnlllo10 alflrmollvo ln·planl 
1t1ndardlant1on of oqulpmont unu compononts )( 

3. ostublleh o rolullonuhlp wllh ucoru In cJovuloplno . eot up on Information loedbaok ~ 
countries system rogardlng the UH and 

opera:·on of equipment lnatalled 
on tho prornl101 of ou1tomtr1 In 
developing countries )( . koep statistics on breakdowns, 
componont rtllabllUy, 010. )( . take tho etat11t101 Into account In 
plant and maohlnory d11lgn )( 

4. eelect adoquoto technology • make a preliminary 1naly1l1 
of a country'• aotual 
teohnologlcal grounding 
before submitting a tender 
or atarllng 11udlt1 )( 

ST • Short term • MT • Modlum torm • LT • Long term 
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ITEM /\CTI~ METHOOOl.OGY/OBSERVATIONS ST MT LT 

. lncludo an anolyale of the 
po1onllal for maintenance 1nd 
allor·salos service x . do ovorylhlng poaslble to promote 
oouy running of tho oqulpmonl IC . 0111 upon tho do1lgn otnlrt1 
oxlsllng In tho rocelvlng ·country 
or In lho roolon 10 a11l1V1dvl10 
lho duelonor IC 

5. take parl In training courses for tho bonoll\ of 
oqulpmonl doulgnoru/111anulticluror1, 10 
become moro lamlllar with running condlllons 
In dovoloplng countrl<Jo aa woll oa tho duroblllly, ~ 

molntolnoblllly ond coot loctoro rolotcd 10 tho uso 
of lholr oqulpmonl )( 

e. apply 10 spoclollaocJ cornpunlos und 101~0 po'I In 001 lnlormollon from 1pocl1llaed Inter· 
lnlornallonal seminars 10 oslabllsh approprlalo nallonal organisations such as UNIOO 
lochnlcol docu111on1ullon on oporullon u11cJ nnd I l.O rooarcJlno tho training 
malntonanco, to aol up tho moln1onanco organlsallon, programmes provided : gel In touch 
to soloct lho p\Uls 10 bo slorod, lo lrnln molnlonanco with molntonanco engineering 
UIUll, UIC. uu11uulll11g unglnuuro II 

ST • Short turm • MT • MucJlu111 h11111 • l.'f • l.u11g 1ur111 
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ITEM ACTI~ 

2.2.2 CCX'ITRACTUAL PROVISIONS 

1 . whon propiirlno 1oncJors/contr '1Cls. show 
aorvlcoo rolnlo<J 10 11101n1unc111r.o nu h1cJlvlcJunl 
lleme : l.o .. lrolnlno. tochnlcal cJocumonlallon, 
1poro·por10, luchnlcul uuululuncu, allor·aaloe 
eorvlco 

2. begin the training ol tho cllont's malntonance 11011 
uu uoon uu plu111 u1 uullo11 u11111u 

3, mako euro that oll tormo of tho conlroct aro cloarly 
and simply wrllton up. In particular, chock all 
documont trunolallono oarulully 

4. In tho budoolG, pion for tho supply or oulllnoo, chorls and 
dotoll·drowlngs aa woll aa oparo parla monuf aclurlno 
drawings 

2.2.3 ERECTION OF INDUSTRIAL PLANTS 

1 • design tho molntononco orgonlsollon ond 101 up tho 
methods unit and the doportments for management of the 
aparo porla and worohouooa, ond oapoclolly tho work· 
1hopa, al lho umo whon oroctlon flral boglna, which 
means long bofore stort·up 

ST • Short torm • MT • Mudlum torm • LT • Long lorrn 
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llomlzo sorvlcos and provide 
lndlvldual budoo11 lo pormll equal 
comparison of tho varlou1 tendtrl 

' lC 

conaldor lho poaalblllty of 
h1ct>rporullng thu ollont'I 
ma1n11n1nco 1101f ln10 lht trtollon 
end 1uir1·up teem• )( w ... 

)( 
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ITEM ACTIONS METHOOOLOOVIOBSERVAT°"S sr MT LT 

2. In the erection strategy, provide lor construction ol 
the facllitlos rolatlng to malntonanco very early In tho 
project planning (warohousos. workshops, olllcos) )( 

3. establlsh a roallstlc schodulo ol works, allowlng lor 
probable delays In the lnltlal phasos ol erection )( 

4. In particular, mak9 suro thal lho finishing atagoa of the 
erection work are properly carried out, ospoclally 
tho oloclrlcal and lnslrumonlotlon work )( 

6. when tho oqulpmont Is dlepotchod, tuko porlloulor ooro . pook tho eporG por11 In 1tpar110, 
that packing (strength, approprlatonoss for soa clearly marked cralH )( ~ 
transport, otc.) Is sullablo for prolonood outdoor . use wolded containers for packing 
atorooo lo tho oxtent po1&lble 

ST • Short term • MT • Medium to rm • LT • Long term 
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APPENDIX 311 

CASE STUDIES IN SELECTED AFRICAN COUNTRIES 

3 _ 1 Madaoascar 

a) Background 

The induslrial seclDr' in Madagascar <lOllSislS ol some <COO mderpises. including 
about 25 lalge. 1.15 medium-sized. and 260 smal ildJslries. 

The large induslries provide about 20.000 jobs. the snedium-sized enterplises 
17.000. and the smaD ones S.000-

On the basis of a general study of the irdJsbiaJ secb" n ~as car. carried out 
in 1982 by a team of UNIDO consuhants. a number of priority objectives were 
set reganfing inciJslrial development_ Among the recommendations Jonnulated as 
a result of this study were the establishment and implementation of a 
maintenance.. repair. and spare partS manufacturing programme_ 

In 1983 a study was subsequently made by UNIDO. and led to 1he definition of a 
maintenance strategy at national fevel 

On the basis of this study. lhe government of Madagascar asked tor UNDPIUNIDO 
assistance in implementing an inc:iJstrial maintenance support programme_ 

The main goal of the project. which was started n 1984. is devebpment of 
domestic consuhancy capabilities in the field of maintenance. rinked to an 
existing organisation. SERDI (Societe d'Etudes et de Realisation pour le 
Develop;>ement lndustriel: Industrial Development Studies and Realisation 
Company). which is responsible for implementation and/or guidance of the 
national maintenance strategy_ Project activities concern: 

- national consciousness-raising and promotional action regarding the function 
of maintenance 

- training in the various branches of maintenance of the supervisory personnel 
and t-scllnicians of enterprises 

- advice and technical support to enterprises regarding maintenance systems 
and their impJementation 
development of local capabilities in spare parts manufacturing 

- participation in studies on the rehabilitation of industrial plant 
- assistance and advice in equipment acquisition 

In addition. the shortage of qualified maintenance workers is a matter of 
unanimous complaint among Madagascafs industrial acsors. In this field the 
training provided in schools appears inadequate to meet the needs of industry. 
Moreover. a wide gap has been noted between the levels of operatives and 
engineers. With this problem in mind. the Ministere de rEnseignement 
Superieur (Ministry of Higher Education) (MINESUP) plans to establish an 
lnstitut Superieur Technique (ISn (Advanced Technical Institute). 
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~-4..A.!."T~E brandL The asrs job will be to prcM1e specilic 112ining. spread 
over 2 years. for which "Baccalal.-e~· diploma hoH!rs ~be eligible_ In its 
concern b provide lhe best poisstie response to lhe needs of indus:sy. MWESUP 
has requesled 1he abOlle menlioAed lNOO project II> participale acWely in lhe 
prepararo.y wodt for the IST and its stan-up_ 

The main ines of MnJa scafs naliDnal mainlenance .PoicY are implnel•ed 
within the flamewodt ol a llHMHm aclion pogranraa. willb 1he llllimale goal 
of promoiag the a.- Is J ce •aioo ill al ils ~- Tiie .._.es llawe 
indeed become - ..... o...-. of~ aised bf a z- .... 1ee is._ 
outcome of a ruaber ol ialel~ fadols.. and lal oweral solulions al lhe 
national level and inc:Mmal solutions at the enteqirise level .a bolh be 
brought in.. 

The naliooal maintenance policJ is one of lhe mosl imponant parts of the 
government of ~s industrial policy. and is based on a number of 
priorities: 

- rehabiimion and preservalion of the industrial heritage. and thereby 
improvement in the profitability of lhe exisling machinery; 

- raising the rate of use of lhe production capabilities. throUIJh improved 
technical availabally of the machinely; 

- intensiic:ation of e:uhanges among industriarasts. and 1hus ;iromolion of 
industrial sector integration; 

- restric::ion of iq>orts by aD possible means: in this case. by r:ducing spare 
pans requiremenls 1hrough more effective mainaenance. and decreasing 
imports by developing local manufaduring of cert.aQ pal1S; 

- developilg the export of manuracaured goods on the ~ of competitive c:osL 

The strategy for implementing this maintenance policy is bas:d upon lhe 
execution of a certain number of priority actions. carried out within the 
framework of a UNPDIUNIOO assistanca programme, and inclucfang: 

- a national campaign of consciousness-raising amo.ig industrial ~rsonnel and 
the general pubrlC. to develop positive attitudes loward maintenance and 
stimulate generation of maintenance-mindadness by modifying behaviour at 
work or through maintenance-orienred upbringing from childhood onward; 

- advice. lechnical assistance. and expert guidance l:> industrial enterprises tor 
the establishment of maintenance soructures in facfOries; 
advice on making vocational training appropriate !or meeting the needs of 
industries as concerns lhe mainlenance trades; 

- advice. technical assislance. and expen guidance to improve technical 
documentalion on exisling ecMJment 

- rehabiitalion and development of existiny capabiities for the repair and 
manufac:lure of partS and pet110nnel training in this field. dwough promotion 
of local manufac:luring of apare pans; 

- advice. technical a11· 11nc:e. and ecpert guidance to enlelprises regarding 
spate par1S inventory conllal; 
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- advice and expert guidance in carrying out new industrial projects and 
~ aa:111is8>n; 
training for' ..-.1e1a1ee caders by means of seminars. trai11ing courses. 
studJ lours. elC. 

- aclioa lo SUIJPlr' illldllSllJ ... infonnalion and documealalion; 
- capabilily hlasfer • a core-group of na1iona1 consulling eslgilaeers who wil 

be able lo ~ "8 prujecl aciir9es within SEROL 

C) Present SfallJ$ of ind" Ml .... 

In view. Oft M Oll9 halld. of .. SilOOeSS tl8 abowe pojecl has hml since 1984. and 
OR .. Giber hll¢of .. ...,;,aeasing needs of M econalllY fn ... U swing of 
change. •was derid9d it 1917. al b end of 1he tirst stage. ID eipa11d ac:Mles 
in 1be Y3rious tields. bJ regiollalising technical suppolt and trai1•1g actions. 
estabishing a SLt>col*3cliag grant for par1S manufacturing. and 1hereby a real 
network of local capabilities. and enlarging the c:ore-gaoup of consulting 
engineeG.. Hence a secDlld Poied stage was implemented. and is expec:led lo last 
und 1992. Sy h! end of the second stage. Madagascar should have at its disposal 
an opera6onal. selJ-sulicient body of maintenance consulting engineers.. 

The prepataby WOik tor eslablistling an IST Maintenance lrack started in 1989 
with a national-level.survey • determine needs. and an assessment of the 
necessay inveslment tor equipment 

3.2 Algeria 

a) Bac:koro-_ond 

Since independence in 1962. and in particular aver the past 20 yeais. Algeria 
has accumulated a vesy considerable industrial stock in most of the sectors 
concerMd with natural resource exploitation. the processing industries. 
consum:r goods and equipment production, energy, and so on. The production 
facilities engaged are sizeable. and include turnkey or ·product-in-hand"' plants 
as well as large expandable com;llexes. 

The pr<>Olem of maintaining this large production apparatus appeared very early 
on. and by the beginning of the 70s the large factories had began to get organised 
and do ;;aining in this Seid. 

The gov~rnment. h3Wlg become aware of the impact of maintenance on the 
country·s economy. requested btlateral and international help in analysing the 
maintenance problem in its various forms. 

In 1976-77 the problem of maintenance in Algerian industry was studied as a 
whole. and for the first time. the approach of a coherent strategy at both the 
national level and 1he level of enterprises and factories was recommended. 

In light of the recommendations in this study. various oonsullation groups were 
set up in Algeria between 1987 and 1982. and their WOik led lo the definition of 
a national mail•aa polcy which found expression at lhe first stage in the 
introduclion of a National Mainlenanc:e Plan affecting four priorily areas: rolling 
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stock. ~ plants. spare pans manufacturing. and component and product 
reclaiming_ 

Two action plans: ~ Stock9 2nd ,ndustrial Maintenance; were lhen 
established. and culminated in 1983 in a Specific Emergency Programme 
compsisil.g 50 PliofilJ action items. 

Between 1983 and 1984. a number of actions were ilaplemenled. inctucing 1he 
establishment of Ma· 11e1m Directorates at millislerial level and in 
enterprises. Ille sellilig 11p of an •lllemlilislerial Comiiillee on MailleilaACe. 1he 
start of a•liliooal Ades iD various maintenance &elds. and iD parlic:ular. in 
February 1984. 1be eslalJFs.._.,. of lhe lnstftut Nalional crEllldes et de 
Red1edtes en ........_ (WA) (Nalional lnstilule for MailllBl&iW Slides 
and ReseaJ1). 

INMA received international and bilateral assistance to implement a 
comprehensive progranDe of actions. among which 1he main ones ID dale have 
been: 

- updating the National Mainlenance Plan 
- the esrablishment of a plan of short-. medium-. and long-range actions to 

implemenl 1he Plan 
- the establishment of :edmical files concerning the priority projects that 

might receive e.-temal °' national financing 
- the de&libon of an illlplementalio strategy for a programme of international 

and bialeral technical cooperalion on maintenance 
- the definilion and eslablsfunenl of a structural and operational Mganisalion 

foe INMA. enabling ii IO rutiill ils consulting engineering role 
- the deiinition of an approach methodology for INMA"s activities wilhin the 

framewak of the tasks assigned to it al the national level 
- the est2blishement of a maintenance documentation and information centre 
- basic training in the lechniques of diagnosis and evaluation of maintenance 

sennccs in a few branches of industly 
- definiiion of a methodology for fil"st-siage maintenanca and support in 

implerMnting it 
a sttJdy on maintenance infrastructure 

- a s:udy on defining a set of maintenanca management ratios for use by 
industrial enterprises 

- diagnos;s and advice to various indt.-strial enterp~-3 
- hoking seminars. tedrical conventions.and various events. 

INMA ts presently preparing to play its part within the framework of the 
national maintenance poficy. namely 

- implementing a continuous. country-wide campaign of consciousness-raising 
and ptOmOtion concemng maintenance; 

- supplying information and data on maintenance to the relevant economic 
actors; 

- P'ovicfing advice. technical assistance. and training sefVices to enterprises 
and those acquiring new equipment, regarding analysis. expertise. 
01ganisalion. and seting IC» maintenance systems; 
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establishing repol1s on lhe a~ undertaken and molivating deiberalions 
c:onceming the implementalion of .:ie National Maintenance Plan_ 

b) Main lines of the national maintenance strateov 

The National Maintenance Plan revolves around four force-lines. namely : 

1 - improwed Olganisalion 
2. qua'bhe and qucml&aliwe developnent ol human rescuces 
3. rational manageme111 of •ai dll!niRe. wilh maintenance 1realed as a separate 

function on ht same basis as an enrerprise"s olher fulldions 
4. develcpmenlof maillela1ee capacW'es 

lmplemenlation of the mai11te11ance plan is provided for unct. a mullilewel aclion 
plan. wilh 1he folowing components: 

a) at the nationallministetial level 

1 • Organisation 

2. 

- estabrlShment of instilUbonal structures. pivotal in implementing 
the Nalional MaSltenance Plan: a National Maintenance Institute • 
Wilaya (governorate) committees (i.e. the lnstitute"s regional 
information sources). a maintenance structure in the minisbies. an 
lntenninisterial Conunittee on Maintenance. maintenance managers 
in every enterprise. selec:ion of a few pilot units to be used as a 
support-base for putting into practice methods of upgrading 
maintenance 

- estabrlShment of sectoriaJ maintenance plans giving priority to 
indu.c;trial plants and heavy machinery 

- organisation of a continuous consciousness-raising and t)"0.'110iion 
campaign concerning main:~nce 

- homologation of rolling stock builders with a view to slaneardisaiion 
of al stock 
actions with a view to sta.~ardisation of industrial machinery 

- reducing the burden of the spare parts suppl-/ ne:Wor'I( 
- definition of measures to ~ taken to guarantee mainiena:lCe within 

the framework of new pro!=cts 
- upgracfing of mainienance jlbs 
- estabrishment of an Algeria., Association of Maintenance Engineers 

Training/skills llpgrading 

- definition of a national policy of training, skills upgrading. and 
retraining for maintenance staff 

- launch of the folowing training projects: training of maintenance 
instructors. definition of training needs. estabr1Shment/adaplation of 
maintenance IJajning p1ogrammes. training of caders. designing 
training centres 

- establishment of a WOfking group with the task of adapting existing 
training SlrUCtures or defirWlg fu!ure ones 

- es1atlshment of interemerprise training groups 

• 
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- inclusion of a foondation module on maintenance in production sraff 
training programmes_ 

3_ Mamtenance management 

- development and oonliluulce of after-sales setVice nelwodts 
definition of a set of maintenance management ratios and a 
methodology for pulling .... - practice .. enterprises 

4. Development 

- deillilion of a nalional polcy of subconlraCling lor' lllail11eta1ee work 
- . inlpletileMaliDn of a poic.y of local spare par1s manufacluring and 

reooncllioning. 

1 - Organisation 

- launch of a targetted action for maintenance organisation in a few 
pilot enterprises/factories 

- expansion of the pilot-enterprise experimenlS to include adc5tional 
enterprisesl~actories 

organisation of an experience and information exchange system 
- coordination of activities in al the factories belonging to c1 single 

enterprise 
- oplimisalion of lhe funding allocated to maintenance 
- revision of wage policy/incentives to maintenance staff 

2. Training/skills upgrading 

- definition of 1raining and upgracfang needs 
- implementation of contracts betNeen the enterprise/fadOIY and adult 

vocational training centres 
- start-up of training programrn~s. especially training cours~s ior 

maintenance instructors 

3. Managernena 

- implementation of maintenance management sysiems in fac.ories 
- spare partS inventory ana.'ysis and identification of dead stock. with a 

view to resale or re-export 
development of inter-factory subcontracting 

- launch of studies on specification/standardisation of machinety and 
parts 

- planned funding to strengthen factories' spare parts manufacturing 
capacities 
advice for factories in the definition of a maintenance policy 

- establishment of a specific budget for maintenance 
- organiulion of a repcnng sysaem enabling the parent enterprise to 

keep tram of mainlenanc:e experdtures in fac:lories_ 
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c) Present status of inolemenfalioo 

The problem of industrial maintenance in Algeria remains sizea:,le. and is still 
far from being solved- However. 1he resulls achieved by =e mainlenanc:e policy 
are encouraging and sigflilicant. They may be summarised as tolows: 

very subslalllialt illcreased awaseness on a na1ion21 scale regadng 1he 
impo11ance of mainlelaice 
maiAlenance taken up in a large number of faclOries and waining 
organisations 
development of nalional mainleaance consultancy services. especialy 
through I~ b e•....._ hough a UNIOO ~ Plaiad aimed al 
developing a inethDdDIDgr tor Olpltiig maintenance. assisting enleipaises. 
and lrailllil9!J a COfe-90UP of eo18'1M1g engineers 
a nalk>nal poicy b hilllii11g in maintenance (a curena bilateral project 
with Belgium) 
promotion of local manufacluring of spare parts (a bilateral project under 
preparation with Germany). 

a) Bac:korOUl'ld 
In Morocco. a birJ effort was made long ago c:onceming mair:cnance_ ~. the 
complex of issues with resped to maintenance and tM need kw an overal 
industrial maintenance Slrategy. were only recently broug.'lt ID lig. ... 

Indeed. in 1984. in ful awaren~. of the situation. gow¥nmenl officials and 
United Nations represenlalives jointly debated : 

the cr .. ;-aculty of replacing machin~ in view of the e-:::>ne>mic crisis and the 
resulti.,g austerity policy: 

- the a::ioormally low. and rapidly fating. output from r=-:entfy acquired. high­
cost machinery. to the detriment oi a n.:iional produc:ion und~ pressul'e to 
draw on all capabilities to meet development imp.=ratives and iinancial 
oblig2:ions_ 

By ihe end of these deliberations. the essential need 10 ~e inv~ments more 
profitable had emerged. and a change in -iho:? way things w::•e doM. was s.'lown to 

be crucial; the will to make this change was del'T'.onstra:~ by iile decision to 
launch an overaU action bringing into play al the actors ::.VOlved and St."PPO'led 
al the highest political leYel. In this spirif. a Nation~• Semiilar on ·Pos1-
inves1menr· was held in Rabat in May 1985. and was itse;-i oreceded by a survey 
of 1he needs. organisalional status. and wis."les of enterpr'.ses and organisations 
regarding this matter. On that basis. the government set :bout raising additional 
resources in this field. from both the national bud;~t and intemational 
organisations. and it was planned that this topic ~uld receive priority 
oonsideraDc>n in new investmenlS. A number of adions were then launched 01 

extended: 

- strenglMtning of mainllnance training in lhe engineering schools: 
.. traininglorganilalion tDr hoepital maintenance; 
• implementation of <**al maintenance for lhe Casablanca lelephone sys1em; 

• 
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- setting up of an instrumentation laboratory at the National Centre toe the 
Coordination and Plaming ol Scientiiic and Technical Research 

- technical support for maintenance <2velopment. 

Thus a SUA>Ofl slruclure came to be designated as f)f'OlllOlef' of mainlenance- This 
was the OFPPT (Oftice pour la Fonnalion Professionnele et la Promolion du 
Travai: Ollce b Vocalional Training and Employmeat Developalelll). Wih 1he 
assistance of lhe lN>PALO. the OFPPT implemenled a lnailllenallCe Rining 
programme.. The inilial saage ot the project go1 under war in 1986. anc1 dea!I 
wilh Ir.lining progra11•ae developmenl,, 1he Ir.lining of AilMNS. lllC:bllicia .. s. and 
caders in eiialerp(s 1 s and organisations. and the ~II of a smal unit of 
mamtenance consullilag e11gineers. In addition. a programme of conscious­
raising regarcing ._ importance of maintel1a11ee was launclMd. .. viellr of lhe 
resufts achieved and lhe interest shown by 1he eoonomic ac:IDIS.il was agreed 1hal 
the project be eXl8nded ilm a second stage. of which 1he immeciale ob;ectives 
were: 

to increase 1he OFPPrs operational capability 2S consulting engineer. 
technical assislant. and maintenance instructor 

- to promote mainlenance 1hlough the establishment ol maintenance committees 
within professional groups 

- to contri>ute to the development of consul:ing engineering throughout the 
country. 

Main lines of national maintenance straregy 

Moroa:o"s maintenance strategy is based on an integrated approach lo the relevant 
factors as a whole. or those covered by the term -p~-unem; and i6 aims 
are: 

- to advise on. andfor organise. the identification. acquisiiion. or produc::ion of 
machinery and equipment of all typeS by enterprises: 

- to valorise the stock thus constituted. through op;imum use in terms of 
productivity and useful lifetime. in keeping with jucficious depreciation of the 
stock: 

- to increase the profitability oi the emerpris~ using i.o:.ae stock. while keeping 
an eye on the quality of the products 2nd ser1ices and on personnel safe;y: 

- to enable the best possible use to be made of foreign currency. in terms 
particularly of problems oi unifor;';lily in equip:.lent and spare parts 
purchasing; 

- to promote. among all ·users· of this ·srock; anitudes and information 
conducive to its proper economical use . 

The implementation strategy may be summarised as folbws: 

a) to develop awareness among aH economic actors of the ob6ga6on to protect 
the investments and render them profitable: 

b) to improve maintenance structures through actions likely IO facilitate or 
stimulate the adopllon of effective maintenance; 
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c) to w.akc? users aware of maintenance concept5. raelhods. and tecfY..iques. and 
give them ongoing training in these subjects: 

d) to promote and increase the value of maintenance from the standpoint of 
produaivity and improved quality: 

e) to assist enterprises and organisations to improve daeir' maintenance 
services: 

f ) to facilitate and stimulate the practice of effective maintenance. dvough 
measures taken in various fields-

c) Present SlatlCi of i•!Qlemenlation 

A project document has been prepared for the second stage of tbe project. as 
descri>ed above. 

This stage is being funded by the UNDP and the goveirnenr. and ils execution wiD 
be entrusted to a specialist company_ An international inwilalX>n to tender has 
been issued. and a final selection has been done by now. The planned duration of 
the project is 3 years and activities will start in May 1990. 

3.4 &m!.a 

a) Backoround 

Since independence. the industrial sector in Angola h2s experienced a decline. due 
primarily to the mass departure in 1975 oi the ?ortuguese. who had not trained 
indigenous supervisory staff to take over. Most of the manufacturing enterprises 
have been nationalised. although of me small a•id medium-sized enterprises. a 
number have remained in privaie hanes. In soiile iiekfs (e.g. oil), foreign 
enterprises have remained in operatio.'I. 

Output in ;he industrial ~~tor, with &he excep:ion of &he oil industry, remains 
well below available plant capability . 

One of the main reasons is the lac.{ oi r.eainienanc~ of machinery and 
infrastruc:ure. 

Having become aware of tt.e need for u;>teep capabi!iLies. i>~ Angolan government 
set up in 1980 tt.e EMIN (Empresa de Manute~ao Industrial: Industrial 
Maintenance Company), whose jobs are equi~~nt mair.renance of factories 
depending on the Ministry of Industry. and development of ocher activities related 
to the first. such as the training of maintenance tech.'lic:ians. 

In Marcil 1S83. the National Assembly of ihe People"s ~bic of Angola adopted 
an ·Emergency Plan· for restoration of the country's economy. based on rational 
use of human and material resources and capital. One ol lhe plan's objeclives is 
to increase industrial production so thal existing induslrial resources can be 
used to ful capacily and expenditures and invesamems in fofeign currency can be 
reduced. 
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Be:ween 1980 and 1S88.1he govenvnent received assis1cnce from UNIOO. and it 
was thus possille to 9ISlal machines ar EMIN and train workshop personnel. 

As a consequence of an evaluation of the project. carried out in 1986. and a 
UNIOO course on mainlenance attended by the project direclor. the Angolan 
government was maclr: aware of the neeti for a broader view of maintenance. 
combining the coHceplS of p1eveldio11. planit'lg. and managemenL An action plan 
was therefore ~ by 1he Minisby of Industry. · 

- .. 
Besides projecl lurdag. lhe UNOP provided assistance in the Olg3flisatioll of the 
first national naainteaance ssminar~ ill Februaly 1988,. in wlaich nearly 250 
enL?rprise execulives look part. the majolilr from Angolan Inns. .. "9 cousse 
of the sea•aar. a alalional mainrenance sbalegy was reoommended. and a plan of 
action was psqn;ed.. 

Thus 1he government decided JO broaden lhe services of 1he E>A1N,. and in addition 
to tum it into a support centre for national maintenance and training efforts. 

The Angolan government then requested the UND~s help in carrying out a project 
aimed at implementing the maintenance S1rategy. in the ionn of a new stage of 
UNDP assistance- At the end of 1989. the activities of this project had just 
begun.. 

b) Main fines of 1he national maintenance stra!NY 

National mainlenance slralegy is based on a comprehensive approach to the 
maintenance problem. and focusses on tfw'ee lines: 

- organisation and management of maintenance services 
- spate parts 
- training. 

Implementation of.the strategy rests on oompletion of an :ction plan. in which the 
iirst action was making available national and intematio:-.al funds to carry out as 
a whoP- the aaions set forth below 

a) At country level 

nominate an official to be in charge of maintenance in the technical 
department of each ministry concerned 

- set up an intenninisteriaJ maintenance commission 
- identify the priority sectors in which actions are to be taken 
- on the basis of emergency programmes. formulate priority projects and 

devise a S1rategy of international cooperation to secure funding 
- reduce lhe burden of parts and materials impon networks 
- es1ablish seck>r-wide maintenance plans 
- proc:fuce and publish an inventory of domestic maintenance capabilities 
- define a nalional policy of training in maintenance 
- gradualy develop 1he maintenance commission until it becomes a real 

struc:IUfe for support in maintenance matters 
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- organise a continuous campaign of consciousness-raising and promotion of 
mainlenance 

- set up a working group within the maintenance strucl!Jre to establish 
standaid specifications relating to maintenance in connection with 
~ acquisitioq or rehabililation projects 

- develop after-sales seivice netwolks 
- estlblish relaled measures as incentives to investors in the estabrlShment 

of new mainlenance seivice companies 
- devise a nmdenance SlJbcontracling policy 
- set up an Angolan Industrial Maintenance Association_ 

b) At ~ of lnduslly level 

devise emergency programmes in priority sedOIS 
hold speciarased seminats for the caders of enterprises. in the fields of 
maintenance organisation and management. inventory control. and 
plamed maintenance 
strengthen the adivities of EMIN as concerns parts manufacturing and 
advice services to enterprises 
implement technical support for target enterprises 
set up a maintenance doallnentalion and information unit within EMIN 

c) At enterprise level 

designate a maintenance head in every enterprise 
include a maintenance unit in eveiy company organisation chart 

- set up maintenance data collection procedures _ _ 
start maintenance training programmes. for middle management 
personnel in particular 
weed out the spare parts situation 
bring in planned maintenance and inventory control 
allow for the financial resources k> carry out the above actions 

Present status of imolementation 

Implementation of the maintenance stratagy culminates in the strengthening of 
EMIN. which becomes a maintenance support centre with the dual role of 
provider oi workshop services on the one hand, and consulting engineer and 
technical assistant on the other. 
A UNOP/UNIDO technical assistance project to E>AIN. of about 40 months' 
duration, has been approved and is in i".s siart-up stage. The project aims to 
achieve two objectives by way of the following preliminary goals : 

Direct obigctive 1 : enable EMIN to improve and show a profit on its service 
operations in machinery repairs and and spare parts 
manufacturing 

Goal 1.1: 

Goal 12: 

EMIN"s structural and operating organisation in place 

a technical support office and a manufacturing department in 
operation 

.. 
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an operations cost accounting (CAE) system set up and 
operational 

Direct objecliYe 2: establish domestic capability for providing advice. 
entetprise support. and training in industrial maintenance 

Goal 2-1: 

Goal 22: 

Goal 2.3: 

A CDflll-g!OUp of maintenance a>nsu11an1s esaablished 

Fnre inmsbial enterprises served wilh advice and ad hoc 
assislance on m3ltenance 

·Twenty-Ive qualifaed enterprise stall members 1rained in 
mainleuance management 

3.5 Burkina Faso 

2) Background 

In 1984 Burkina Faso staffed a comprehensive programme for the rehabilitation 
of various enterprises. 1be government. and in particular the U-inisby for the 
Promotion of the Economy. has justly drawn attention to the importance of 
industrial maintenance and the urgency of establishing and/or improving 
maintenance in the existiog industrial enterprises. 

In 1985 a seminar on industrial development strategy was held in Ouagadougou. 
In the course of the seminar. the problems related to the absence of a 
maintenance poricy were stressed, and recommendations were made concerning 
the establishment of a maintenance structure in the industrial areas of the 
country. 

As a consequence of the Second Consultation on the training of industrial 
manpower. held by UNIDO in Paris in ~tember 1987, at which Burkina Faso's 
statement.was a ve,Y pertinent contribution to tha proceedings, recommendations 
of particular relevance tc iraining in industrial maintenance especially attracted 
attention. 

Various studies carried out by UNIDO and the ILO. and by the country's own 
authorities. have highiighled the urgenc1 of the actions that must be undertaken 
10 bring out the true value of maintenance iil relation to production, in the 
efficienl m.:Jlagemenl of enterprises 

At the end of 1987 the government of Burkina Faso submitted a request to UNDP 
for assistance in carrying out a study aimed at defining a national mainienance 
policy and a national mainlenance strategy 

The study was carried OUI in 1988189 and includes recommendations. based on 
an analysis of the pnlS8ftl situation. on ~ definition of a policy and a strategy 
for maintenance lor Burtialil Faso at :_._. ,.., 'OYemmenl and enterprise level. It 
also indudes an action plan. of which .Jc..·• are a.rrendy under study and 
the main ...,_ are Al a.. below. 
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b) Main lines of the national m2infenance srategy 

The national maintenance poicy is ona of the components of the development 
pofcy. and focusses on two force-lines: 

1 - increasing the presenr level of ~. dvough the enhancemenl of existing 
assets by continuing with the equipment reconditioning. rehabilitalion. or 
modernisation projeds; 

2. protedng future output by means of : 
- urgent equipnenl a>nsenration sseps - thus maintenance measures; 

appropriate measures on acquiring equipment and carrying ou't 
rehabilitation. expansion. or new construction pr.>jeds. 

This policy should lead to an implementation policy. 

in the short term. aimed at 1n2king avaiable 

- staff l'Mlllbers who are qualified. motivated. and aware of the importance of 
good maiitenance; 

- full appropriate technical doaJmentrtion: 
- organisation and management methres to ensure efficient maintenance: 

the requisite spare pats; 
- well-~ maintenance workshops; 

and consequently the r.ecessary financial resvurces . 

in the m~ and Iona t:nns. aimed at takino steos 

- to take account of maintenanca in contract negotiations and in the 
speciilcations for equ9ment acquisition: 

- to ex;:>and maintenance capabiliii:?s or establish additional capabilities. 
potentiaDy in the form of integrated or regional workshops. 

The stra:~ is based on: 

coher:nce and coordination in the various actions for improvement of 
maim-=nanca; 
interemerprise exchanges of inform~ion and experience: 
interenterprise coRaboration, with ~phasis to be placed on the role to be 
played by small and medium-sized :nterprises; 
media:ion with the co:npetent orgar.:Sations, to facilitate implementation. 

Strategy at enterprise level mainly cor.cerns: 

- dealing with maintenance at the executive level 
raising the awareness of upper management and staff concerning the 
impoltance of maintenance to company economics 

. proper dloice of structure for organising maintenance 
- alotmenl of adequale budgets and assignment of competent pef'SOnnel 
• a mUleenance 1raN1g polcy 
• dealing with mainlenanee in equipment acquisi1ion 

a 
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- interenterprise exchanges of experience and statistics. 

Implementation of the strategy is lO be rendered feasible It.rough a driving and 
coordinating Ofganisalion. which is ils keystone. in a sense. At the same !ime. 
capabilities of Burkina Faso"s own will be developed in maintenance consulting 
and technical 2SSistance for the benefit of enterprises. The organisation is 
therefore charged with a support mission in maintenance matters and with laying 
the foundations from which wall spring a combination of capabilities in the 
private. in-enterprise. or olher areas. accoromg to need. permitting better 
organisation of maintenance senrices in the enterprises and organisations 
coocemed. 

c} Present status of ·mglemenlatioo 

With the goal of involving al the economic..actors concerned. and so as to 51.art off 
the consciousness-raising actions with a noteworthy event. the government of 
Burkina Fa.w submittecf a request for UNIOO assist2nce in organising et: national 
consciousness1aising and deliberatoo seminar. erected toward the relevant 
centres of decision-making. The seminar was scheduled to take place in the 
second quarter of 1990. 

The whole range of actions planned under the maintenance strategy is centred on a 
support organisation which would initially be attached to the central 
administration ald would in future develop t>ward becoming a national capability 
for consulting engineering in maintenance. in privc:Ie or other form. To set up 
the structure a1d to lrain a corps of consuhing er.gineers. the government of 
Burkina Faso will request the assistance of UNOP or other financing 
organisaiions. This project is at the study and formulation stage. The intention 
behind the project is that by its results it wiU conanbute to realisation of the 
national maintenance porq. and in particu!ar : 

see thc:t the maintenance strategy is implemented 
set u;> and organise a support structure S.. maim~ance matters 

· promoi.? maF.tenance and raise consciousness 
- uain a cor~roup of national consulting engine-:~ 
· train enterprise agents 

assist and a:jvise enterprises 
• advise on th.: purchasing of new equpment 
- promo1e IOC21 manufacturing of spare par.s. 




