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INTR TION

In September 1987, in collaboration with the ILO, UNIDO organized in Paris the Second
Consuitation on the training of industrial manpower, at which the following issues were
discussedt

Topic1: Human resources development for effecive maintenance at the enterprise level

- policy for maintenance at the enterprise level

- taning in maintenance at the entesprise level

- negotiaton and acquisition of capital gonds

- ‘techaical doccumentation

- spare parts management, reclamaton, and rmanufactsre of spare pars
- specific neads of small and medium-sized enterprises

- mantenance culture

Topic2: Human resources development in industiial maintenance : national policies and
programines

- objectives of a natonal mamtenance policy

- policy for training in maintenance

- role of govermments and nationd institutions in improving maintenance
- fnancial imphcations of national maintenance pohicies

- mnternational cooperation

The purpose of the present document is to provide a detailed plan of action for the
implamentation of recommendations for buman resources develbopment in industrial
maini2nance in developing countries

It s based on the conclusions and recommendations of UNIDO’s Second Consultation on the
training of indusirial manpower and on the varsious contrbutions made by the experts who
took part in the preparatory meetings for the Consultation.

The plan of action presented in the chapters below is based on ranking the proposed actions
according to prionity and on a pragmatic methodology for implementing them. A short-,
mediurm-, and long-term ime schedule has been defined for the plan as a whole. The short
term 2pplies to actions which should ideally be siarted within the first 2 years once a
decision has been made by the actors involved. The medium tenm refers to a period of 5
years irom the time the dectsion is made, and the long term invoives a period of 10 years.
Since the actions are 1o 3 lasge extent interdependent, especially as regards the short-term
actions at government level (national level) and at the level of production enterprises, an
overz2lt PERT (Project Evaluation and Review Technique) chant and a bar chart (GANNT
charn) have been included for these two levels, with the intention of providing a decision and
management tool.




The present document consists of three parts :

Putl] : Plan of action at the national level
Part Il : Plan of action for manufacturing enterprises

Part 1ll : Appendices consisting of :
- case studies of a few African countries

- implementation plans for short-term activities at the national and
plant levels.

We hope that this study will conubute 10 the economic and social expansion of developing
countries
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PART | : Plan of action portaining to tho Implomontallon of rocommondatlions o aclors al tho national levol

1.

dofinltion of a national maintonanco policy and
slralogy In accordanco wilh thrae lines:
a) long-term dovelopmont of mainterance capabllities

b) achlovomont of 3 immodiato objoctivos :
av.aronoss on a nationul scalo
Informalion avallublo 10 oconomiv aclors
Improved maintonancoe of oxisting production tool

0) utrenglhuning ol mallynancy vapublilios In vinall and
medium-sized enlorprises

2. get tho plan of acllon accoptod by the economlo actore as

Natlonal Malntonance Plan

with tho Nallonal Malnionanco Plan as toundation,
eslablish soctorial plans

dofino a bilatoral and mullitatoral cooporallon
strategy ior tho purpose ol coordinaling the required
financlal rosources lor Implomonting the Natlonal
Malntonanco Plan

« oarry out a sorioe of maintenance

diagnostics in selected seotors 1o
identify the problems

+ establish a plan of action based on
ranking tho problems and taking the
3 priorlly iines Inlo acoount

al a nallonal conlerence for consclousnese-
raising and deliberatlon regarding
mainionanoo

ITEM ACTIONS METHODOLOQY/OBSERVATIONS MT | LT
1.1 |GOVERNMENT Seae chart in Appendix 1
1.1.1 |NATIONAL MAINTENANCE POLICY AND STRATEGY

1 ST = Short torm « MT « Modlum torm + LT = Long torm
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ST =« Short torm - MT « Modlum torm -

LT = Long lorm
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ITEM ACTIONS METHODOLOGY/OBSERVATIONS MT | LT
ostablish tho Ingthutional fraimowork for varlous forine may bo onvisagoed !
coordinaling, observing, and ovalualing the actions
undortakon, and also promoling malntonanco and « an Inglltution linked to the ceniral
dovoloping nadonnl malndgnanca connullnngy adminiairalion (0.g. Mainlonanco
capubililus.  Tho Ingthutionaul lramowork should Ingtitulo)
act as a supporl slruclure In maintenance mallers. a privalo company of consulting
onginoors _
+ @ slruclure subordinale (o an exisling
entarpriso or group of enterprises
+ & nol-for-profll acsoolation
launch a cortain numbor ol priorily actions, Including,
for example :
+ 80t up of a consullation group o considar
tho various maethods of coneclouenoss-ralaing (lor
various levels, various types of publlc)
+ organisation of a national conaclousness-ralsing + organisalion of seminars, colloquia,
end promotional campalgn regarding maintenance. conferences, or study conventions
Bring out, for example, the negallve effects of promolion via the press, radlo
POOr malntonanco on : and telovision, and In ¢inemas X
- productlon « participatlon In professional falrs X
- quallty + holding of a varioty of nation-wide
mollvation compollilions X
saloly + ralsing the consclousnoss of oquip-
onvilionmont monlt-oporaling elall




aclors concornod.

establishmont ol a maintonance coli in tho
relovanl minlatrios

eslablishmont of an Inlarministorial
malntonanco commiltoo with tho job of
considoring and guiding the actions 1o bo
underlaken

with a viow to reducing tho numbor ol
difforont makos and lypos ol equipmant,
dotorminallon of a syslom ol conslrucior
homologallon (v.g., lor rolling vtock 10 bugin
with, and thon corlaln Indusirial machinory)
eslablishment o! incenilves and measures lo
promolo maintonanco, and onsuro coordinallon
among organisalions and enlerprises working
in maintonanco

rovislon ol labour loglolation, In parlloular
production inconlives (bonueos, rowards, olc.)
and (ho upgrading ol maintonanco jobs
encouragemant/supporvcreation of the
nocossary onvironmonl for tho ostablishimont
of maintonanco profossional assoclallons

for examplo, gei up the cenire

within the support struoture

set up a database for maintenance
slallstics, rellakiiity oi equipment and
compononis, iraining, e\o,

involve the economic actors In the
working sesslons’.

lake allor-sales service Into
account

In accordanco with natlonal/intor.
national slandardloation

ITEM ACTIONS METHODOLOGY/OBSERVATIONS MT | LT
+ aslablishment ol a mainlenance documentalion publicallon of a speclal-interest
and Informatlon contre lo servo all economic perlodical on malntenance X

ST « Short lorin -

MT « Modlum iorm - LT « Long lonm




1. 8ot up a consultation group lor the purpose of formulating
a natlonal policy for tralning In malntenance and the
human regourcos dovolopmont

inventory of the country's exisling
capabliities for training In
mainlenance

ITEM ACTIONG METHODOLOGY/QDIERVATIONS MT | LT
+ Incorporation of malntonance Inlo national
planning to strongthon tho oxisling Industrlal
notworl (0.g., dovolopmant of amall and
medium-sized onlorprisos) X
+ provision for the financlal resources In lerms
of maintonanco sysloms, skills, and Iralning
7. launch pllot projocls to Improvo malntenanco in tho Identify tho country's prlority sectors
priorily soclors/onlorprisos (0.9. waler disiribullon, electricity,
the food Indusiry, maochines and
Implomonts for farming, cement,
iranspor!, agriculture, elo.
mako an audll of the ourrent
sltuatlon/formulate a plan of action
implomonl the actlon plan, with the
participailon of national consulting
onglnoors X
8. 8ol up a systom for oxamining tho rosulls of the
maintonanco policy and its Impact on tho natlonal
oconemy X
1.1.2 | TRAINING POLICY

ST « Short torm - MT « Modium torm - LT = Long torm




ITEM

ACTIONS

METHODOLOQY/OBSERVATIONS

MT

LT

study the feasibllity of Incorporaling the skills ol
emigrant workers from dovoloping countrios

develop bodies of natlonal malntonance consuliing
engineers. Create a favorable environment for the
establishment of maintenance support structures

encourago tralning organisalions to adapt tholr
programmag mero closoly 10 tho noacls of tho aconomly
actors

Inventory the needs of industry and
other rolovant actors..
deline a plan of staggered actions

'
[

+

train a core-group of maintenance
consulling engineers

assist In the establishment of an
appropriaie institullonal framowork
for expanding the core-group
initlally, direct consultancy and
lochnical assistanco sorvicos loward
small and medium-gized enterprises
In parllcular

organise working moetings aftor
survoya ol copabilitios/noeds
launch/lund a feasibllity sludy on
instlituling a malntenance track In
courses of enginearing studies

sol up Iralning programmes flor
tralnors In mainionance

include In the natlonal curricula the
tralning of supervisory stalff,
tochnicians and workers for
malnienance

ST = Short tarm - MT = Moedium torm - LT « Long lorm




ITEM ACTIONS

METHODOLOGY/OBSERVATIONS

N

T

LT

§. setl up a working group responsible for adapling
oxisting or future training slrucluros

6. study appropriala inconlive schomos 10 oncourage
mainlenance training/upgrading al vocalional
tralning Institutions and In ontlorprisos

7. provide for tho financial rosources for launching
training programmes

analyse the surveys of existing
capabllities

adaplatlon siudies on what already
oxlsle

study on new siructures

fiscal advantagas .

promole collaboration between state
and privale sectors

olher measures

Ingtilule a training levy
negolliate International funding

1.1.3|EQUIPMENT NEGOTIATION/ACQUISITION

1. set up a system for ensuring that steps are taken
regarding maintenance, technical documentation,
malinlonanco lraining, olc. whon equipmont Is
acquirod

e.9., preconditions to be Instituted In
the set-up of funding

organisation of tralning seminars for
induotrlal oxocullves, salos onginoors,
and coniract negollalors
oncouragomon! 10 onlerprises o
Inclucdo malnionanco spoeclallols

In conlracl negollalions

ST « Short torin - MT = Modiuimn tonn « LT = Long tonn
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ITEM ACTIONS METHODOLOGY/OBSERVATIONS ST | MT | LT

1.1.4|SPARE PARTS

1. carry oul a survey of the counlry's existing spare

paris manulaclwring/rocondilloning capubititiou X
2. encourage spare parts roclamallon and - Invesiment subsldy for establishing
manulacluring workshops . X
« tralning granle X
- tax benelits X
« tax roductions for Importing raw
malerlals, maochine-tools, eto, X
. launch a study to Idenlify parts ©
sullable for local manufacturing '
(quailly/cost) X

« encourage national and reglonal
research conires 10 particlpate
In the spare parts actions X

3. implement promotion of local spare parls
manulfacturing

a' assislance by the core-group of
consulling englheers to one pllot
workshop X

b) extenslon of agsistance to two
workshops Inltlally, and later to
other workshops X

ST « Short term - MT « Modium torm - LT « Long torm




ITEM ACTIONS METHODOLOGY/OBSERVATIONS ST {MT | LT

¢) study the foasibility of
eslablishing a subcontracling
exchange for the manufacturing
ol sparo parts within the core-

group of consulling englneers X
4. roviow policies allocling parts Imporlation, l.o. bank
Iranslors, taxos, llconcos, otc/lighlon the procoedural
burden X

1.1.5 | COOPERATION AMONG DEVELOPED AND DEVELOPING COUNTRIES

-ol -

1. promote mainlenance projects In mullilateral and
bllatoral cooparntion %

Priorily aroas

- human resources development

« Imoasurgs lo guarantoe maintenance In
oquipmoni purchasing ooniracts
promotion of exchanges among
rogoarch Ingliwtions

+ oxchangos ol experlonce and Infor.
mallon among oconomic actors from
varlous counlries

- slrengthoning of local parts
manvlacluring copabliities

ST « Short term - MT « Modlum lerm - LT = Long lerm



1. exchange Informatlon

2. pooling trulning progrununus und vducatlonal
oquipmonla

3. lralning cooporalion al ruglonal or subroglonal lovol

) [ - — — — — __..l' [
ITEM ACTIONS METHODOLOQY/OBSERVATIONS
1.1.6 | COOPERATION AMONG DEVELOPING COUNTRIES

Information networks o be set up
among Institullons

eslablishment of regional maintenance
assoclations S
parlicipation In International
sominars

publiclso Intorost through regional/
Intornational seminare

survoys {0 be launched In the varlous
countriod

lormulato projocts for tralning In
malnlenance

conlribulo to the funding

provide lraining services in regional
or subreglonal projoots

1.1.7

COOPERATION BY INTERNATIONAL ORQANISATIONS

1. In the country-programme, provide lor the requlisile
budgote lor funding malntonance projocis or parls
manulacturing/roclamation projocls

8T « Short term - MT = Medium lerm - LT = Long lorm
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ITEM

ACTIONS

METHODOLOGY/OBSERVATIONS

MT

L7

8ot up a systom o lImprovo coordination of bilatoral
and mullllateral cooperatlon programmes concerned
with maintonance

make sure that whonovor equipmont Is supplied, Iull
lochnical documontation and malntonance training |s
provided wih 1

check tho “equipment" component of
tho project document

1'2.1

EDUCATION AND TRAINING INSTITUTIONS

NATIONAL MAINTENANCE POUCY AND STRATEQY

1.

take part In ' » work of the consullation group
charged with uolining a nalional policy lor Iralning In
maintenance

lake parl in work almod al making vocalional
tralning programmos moro appropriato, In
colluboration with Industry

send reprasentatives to working
sossions

in preparing answers (0 question.
nalres in the framework of the
inventory of existing capabllities
take part In survey analysis
oslablish tralning programmes for
{ralnore

prepare programmes for the iraining
of the various levels of maintenance
peorsonnol

« ol a practical type

ST « Short term -

MT « Modium lorm - LT =« Long lerm

-Zl-




maintenance

6. sel up roglonal and Inlernalional courgos in the redaclion
of operation and malnlonanco documonts

run a comparative cost analysis of CAT
and traditional training
evaluate a few pllot training
programmes (comparison with
noods)

+ Identify the areas In which use of thie
syslem Is warraniable

ITEM ACTIONS METHODOLOQY/OBSERVATIONS MT | LT
+ ol a speolflo lype ¢
- through apprenticeship
+ vooalional training
- at polytechnical Institutes
or universitles X
- on-the-job X
3. take part in work 1o onhancs tho adequacy of existing gee 1.1.2,
training facllities or ensure that of future ones
4. bring programmes for consclousnoss-raising
regarding malntenance into tralning courses for
supervisory personnel, lechniclans and production
staft
§. gel a sludy started on the leasibllity of Introducing analyse the adequacy of existing
computer-alded training (CAT) Into courses on programmes X

ST = Short term - MT « Mudium torm - LT = Long tonn

-c‘-



ITEM ACTIONS METHODOLOGY/OBSERVATIONS ST | MT | LT

7. oslablish programimos o« praclical training In
maintonanco, for small and mudium-gizod omorprisos X

8. sot up a maintonanco lrack In onglnooring studlos on tho basls of the sludy referred 1o In X
1.1.2, '

©

improve tho callbro of trainors in malnienance and .
allow appropriato salarlos X

10. bring In moro vltecilive mothody ol vorilylng tho
knowledge required in tralning or upgrading
programmes X

- -

11. contributo to tho dovelopmont of capabllities of
natlonal maintonanco consulling onglneors x

12, 80! up a systom for assossing tho rooulls achloved by
the varlous training Instlitutions X

13. develop a systom lor tho oxchango of Inlormalion and '
oxpurlonce wmong trulnlng nesthullons ul natlenal no
woll as al roglonal and Intornational lovola X

1 4. launch a comprohonsivo upgrading prograrine for
malntonanco managors, tochniciang and workors

« make a sludy as 10 existing foreign
Instliutions for short-range
upgrading and inform enterprises by
means of a broohure X

ST « Short lorm .« MT « Modlum torm -« LT « Long lann




ITEM

ACTIONS

METHODOLOGY/OBSERVATIONS

MT

LT

rolax procodures for sonding

Irainoes abroad for upgrading
onoourngo onlorprioos (0 mako siudios
of training neccs, and (o present
applicants who are appropriate,

80 that tho avallable funds i..
mulil-lateral or blialeral budgets
con bo usod

orpaniso porlodio upgrading

and relralning courses

In various fiolds, In

accordance with the needs of

the Industry and technological
dovolopmeont

in Iraining programmes, bring In new
speclal skllls and gradually adapt
oxlsiing onos 1o now lechniques

1.9

1.3.1

EMPLOYERS' AND WONKERS' ORGANISATIONS

MAINTENANCE POUCY

1. raise tho consclousness ol onlorpriso oxocutives
rogarding tho (Inanclal bonollts rosulling lrom
improved maintenance

ST « Short term - MT = Moadium torin - LT = Long lorm

-Sl-




ITEM ACTIONS METHODOLOQY/OBSERVATIONS MT I LT
2. havo Intorontorprico oxchangos of oxporlonco and
repor! tho rosulls of actions 1o Improve malnlenance x
3. set up Maintenance Commitleos within professlonal
Qroups
1.3.2|TRAINING
1. bhave malnionanceo managors panlclpalo In round
lables, national and Inlernational seminars,
and sludy tours In Iindustirialisod counlrios X
2. lor small and modlum-gizod onlorprlyog, 8ol up b syelomn 0.9.. within profossional assoolations
for Interenterprise lralning and comparison of and employer groups
experlences _
3. analyse and contributo 1o the Improvomont of ' - sludy and boost the “tralning
proposod Iralning programmos contracl" concopt with the rolovani
ingtliutions X
« plan for tralning by equlpment
suppliers
- oncourage the tralning of tralners X

ST « Short torm - MT = Modium term - LT « Long lornm

-9‘-
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ITEM ACTIONS METHODOLOQY/OBSERVATIONS ST |MT | LT

1.3.3 |EQUIPMENT NEGOTIATIONS AND ACQUISITION

1. in proliminury contaotv whh plant onginooring
companios, gonaral contraciors and suppliers,

a8 woll as In conlracl nogollalions, stross tho nood
for dualing with muintununce problume, vepuclally

in design, tochnical documontalion, and personnel -
tralning ‘ X

2. encourago produclion ontorprigos 1o lake part In tho
training programmos on malntonanco lesuos for
nogoliutory ol oguipmunt acqulshion contruoly X

-ll-

1.3.4|SPARE PARTS : INVENTORY CONTROL AND MANUFACTURING

1. establish/dovolop small and modium-slzod enlerprisos
a8 suppliers of malntenanco sorvices (spare parls
manufacturing/reclamation, workshops speclalising
in, @.9., eloctric motor rewinding, combusllon ongine
overhaul, surface treaiment, electronics In specllic
flelds, etc.) X

1.3.5| DEVELOPING MAINTENANCE CULTURE

1. support consclousnoss-ralsing acllons at nallonal
lovol (800 1.1.1.) and oncourago moimbors of lodorallons ,
and prolosslonal assoclallons 10 take par! X

ST = Short term - MT « Modium torm « LT = Long term




ITEM

ACTIONS

METHOOOLOQY/OBSERVATIONS

MT

LT

2. hold dlucuuglon moutingy und gouminarg or round
tables on maintenance

3. lake part In doliborations and oncourago tho
ostablishmont of an assoclation of malnionanco
onglnoore In ling with actions lakon al the natlonal
lovel (seo 1.1.1)

4. asslisl mombor envorprisaes In tholr search for
maintenance training facliities and Information
that may bo holplul in volling up Malnlonance
siructures In their enterprises

1.4

OTHER NATIONAL ECONOMIC ACTORS

1. on planning lovol

maintonance funolion to be
Included In preinvestment

sludles

budget for maintenance projects in
bl- or mullllaloral cooperallon
programmes

gulde development, e.9., of small and
modium-sized enterprises, toward
providing malntenance services
budgot for tho dovolopmont of Incal
epare parle manulaciuring

ST « Short term - MT = Modium lorm - LT » Long torn

-8‘.




ITEM

ACTIONS

METHOOOLOGY/OBSERVATIONS

MT

LT

2.

3.

In labour logislation

in finances and tho inlorlor

upgrade tho slatus of maintenance
workers

rovise salarles and bonus sytems
lor govornment malntenance
personnel (equivalence with the
private sector)

revise produclivily Incentive
schemes

sol up a lax reliel scheme for
Imporling raw materlals, machines
and tools for local manufacturing of
spare paris

bring In a levy for maintenance
tralning lor ontorprieos

develop a tax benefit scheme for

small and medium-slzed entarprises
that want to etart‘up In maintenance
sorvices or spare parls manufaoturing/
reclamation

oasoe procodures for Imporling epare
parts (bank transfers, oustoms,
iransll, olo.)

0ago auvihorisalion of forelgn ourrency
expenditure for training or technlcal
aguislanco In maintenanoo

provido tax rellel for setling up
companles for mainienance

consulting

ST =« Short torm - MT » Modluin torm -

LT » Long tormn

-6‘-




PARY (I : Plan of action portaining o tho Implomontation of rooommondatlions to manufaoturing ontorprisos

ITEM

ACTIONS

METHODOLOGY/OBSERVATIONS

MT

LT

2.1

2.1

INODUSTRIAL PLANTS

MAINTENANCE POLICY

1. dellne a plan of aclion 1o Improve malnlenance

prepare a dlagnostic report on
mainionanco in the production unite
Identify the aclions to bo taken,
especlally in following flelds :

oonsolousnese-ralsing/Informalion
malntenance/productior relationship
maintenance policy
position of maintenanoce in the
organisational structure
maintenance organisation chan

and Job dosoriptions
so'ling up of data collieotion
procadures (Management
Information Systems)

sparoe poris management

improving electromechanical
works

Introduction of planned
malnionance
workshops/spare parts
manufaciuring
008t oonirol/mainienance
management '

ST = Short tlerm - MT « Modium torm - LT = Long term
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ITEM

ACTIONS

METHODOLOGY/OBSERVATIONS

MT

LT

2. In every planl, doline a maintonance policy

3. includo malintonance managors on tho uxoecullve

boards ol ontorprisos

4. budgot soparatoly for tho oporation ol malntonance

sorvicos und lor Invuglmont In gysloms, skilly,
and lrainlng

glve maintenance the same rank as
production

tighten the links between maintenance
and productlon

devise a simple maintenance chart and
clear Job descriptions

Introduce planned malntenance
gradually, and strike a proper balance
among condition-based maintenance,
syslemallc maintenance and corrective
malntenance

Improve malintenance staff motivatlicn
by dovising a policy on productivity
Incentives and on Implementing
guldanco moasures

launch a campalgn of consclousness-
ralsing at all levels lo develop
mainlenance-mindedness

Inform porsonnel of the maintenance
policy and show tho bonefils resulling
from Il

dovigo a policy on Iraining In
mainlonanco (soo 1.3.2.)

analyso tho mainlenance costs for
provious yoars, Proparo lorecasts
in budgol form

8T « Short lorm - MT « Modium wnn « LT « Long torm
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ITEM

ACTIONS

METHODOLOGY/OBSERVATIONS

@m

MT

LT

§$. ostablish a malntonanco comimineo within tho
plant, with the Job ol obsorving the Implementation
of acliona for imalnlonnnceo Improvoment ang
ovaluating 1hoir rosulls

- eslimale personnel requirements for
tralning and upgrading

« Idontily roquirements In organisation
and managomont mothods and systems,
Delino tho resulling amount of
oxlornal asslstance required.

2.1.2

TRAINING

1. dovise a policy ol human rogourcos dovolopmont
for maintenance

2. recruit highly qualiliod stall for malntonanco -
provide for additional tralning If neod be

3. eslablish tralning coursos in malnlenanco,
coordinatod with produclion noocls

10 ba Incorporalod In the nallonal
policy (see 1.1.2.)

of practioal type
ol epocilic lype
* by appronticoship
* vocallonal tralning
* al polytochnical Institutions or
univorslties
+ on-<tho-job

ST « Short term - MT = Modium torm - LT = Long lorm




varlous inltlal &nd ropoat (sparo parls) expondlitures,
Inlilal oxpondiluros lor tochnical documontation and
lor tralning, and annual mainionance expensos

draw up Individual contracts,
0.9., for tochnical documentation,
lor spare parts and for training

ITEM ACTIONS METHODOLOGY/OBSERVATIONS ST | MT | LT
4. requost for assislanco ol spoclalizod organisations In
crganising courgos lor upgrading and toaching
now sklils X
2.1.3|EQUIPMENT NEGOTIATIONS AND ACQUISITION
1. Includo malntonanco issues In the terms ol relerence + equipmant or faclory design
of invitations lo tondor. Analyso tho sultabllily of (maintalinabllity, reliabllity,
samplo fonny and guidolines oslablishod by intornatlonal oonformily with standarde) X
. organisations and il appropriate use them - technical documentation X
- sparo parls X
« training for maintenance X
- alter-sales service X
« lachnical supporl X
2. Includo mainlonanco spoclalists in tho nogotialing
teams on acqulsition coniracts X
3. for process consulling onginoors, sook out production
companies with proven oxporlonco In simllar
environments X
4. In equipmont purchasing nogotlations, considor tho « draw up Individual budgets

ST « Short lerm -

MT « Medlum tlorm - LT = Long term




ACTIONS

METHODOLOGY/OBSERVATIONS

$. start lraining the maintenance stall as soon as the
project I8 In lis earlies! slages

6. In planning the construclion of an Industrial plant,
provide for construction of the olfices, warehouses
and workshops before the ereclion of the produciion
facilllles

methods depariment staff as soon as
documentation is dellvered

stock managemenl stalf as soon as doou-
menis and/or spare paris are dellvered
maintenance Intervention staff, 1o be
Incorporated Into the consliructor's
ereclion and slart-up teams

bring In the maintenance personnel,
slarling from the top

2.1.4 TECHNICAL DOCUMENTATION

1. draw up specllic terms of relerence on technical
documontation

lhe following polnts must be Incorporated
in

llemizod conionls

language

prosoniation (lllusirated with samplos,
perhaps even standard forms)

dellvery conditions (time schedule,
amounl, packing, place, eto.)

conditions of acceplance

penalties

ST « Short term - MT « Modium torm - LT = Long torn
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ITEM

ACTIONS

METHODOLOGY/CBSERVATIONS

MT

LT

2. 8ot up a lowm of upocluliclo (iInviody duparkinent vlall)

to do tho accoptanco ol/inspocl tho lochnlcal
documantation at tho timae of uqulpmant ancqulsliion

3. start Iraining programmos on lochnical documontation

4. make an assessment of existing technical documentation
at tho factory - gathor all docuimontation In ono contral
place - make coples lor the usors

subjocl mallor

v drawing up lorme ol releronce
- checking documentation sent In
connuvilon with equipmeoni

supplying
+ 8olling up machine-flles
« updaling dooumonlalion
+ lling documontalion
« providing user service

a5

SPARE PARTS : INVENTORY CONTROL AND MANUFACTURING

1. mako a stock analysiu currontly hiold Wiy the plant

+  closully und sol a valuo on sparo perie
In throo calegorles
consumables
+ glandard parts
« spoclflo parls

ST « Short term - MT « Madium torm - LT = Long lerm



METHODOLOGY/OBSERVATIONS

2. mako a sludy of sparo paris roquiromonia/mako sure
that doslignallons aro accuralo

- 13. 86t up a slock managemont doparimont

4. study the parts with a view to local manufacturing
or ropalr '

5. Inltlate studios on In-plant standardisaiion of
spare partls

6. oslablish spocilic lorms of roloronco lor sparo parls
In tho supplylng of oquipmoni

Identlly dead stock

etudy of tochnloal dogumentation and
Investigation among users according
to priority machines

bring slock up 1o required levels
codo all spare parls )

dolina slock management parameters
8e! up a dala colleclion system
inslituto @ computorised stock
managemenl sysiem based on a
preceding feasibllily study

classily paris as
+ to be imported
- avallable on the market

~+ can be manufaciured

« can bo repaired

delino In parlicular :
mandatory [nformation
supply timo schedule
packing and crate marking
+ Intormodialo slorage conditions

>

ST « Short torm - MT « Modium tlorm - LT « Long lorm




ITEM

ACTIONS

METHODOLOGY/OBSERVATIONS

ST | MT

LT

7. design warehousos ol amplo size, with adequalo
facllitles for tho storago, handling and protoction of
the spare parts

8. speed up lhe onlerprise's In-house procedures for
parto roordoring

9. eslablish a foroign curroncy reserve fund to cover
parts roordoring

10. deviso a subcontracling policy for parts
manulacluring; altornativoly, lor plante ol a ulzo
1o justity i, sot up manulaciuring workshops/irain
stall accordingly

11. develop parts roclamatlon/manulacluring
techniques

+ condllions of acceplance
+ ponaltios

2.1.8

MAINTENANCE CULTURE

1. develop a8 malnionanco cullure within the plant

acllons 1o raise the consclousness of
personnol

Incontive schomo

Informing personnel of resulls

achlgved

8T « Short torm - MT « Modium tormy + LT « Long torn
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« possibiliies for dllmntllpo

ITEM ACTIONS METHODOLOGY/OBSERVATIONS MT | LT
sot up opporiunitles for Input of
original Ideas (quality circles, think
lank, suggesiion box, etc.)
2. comparo oxporionce with that of othor planis X
3. mako tho link bolwoon productivily and Improved
malnionanco obvious ot ovory luvol
+ maintenance/production link
« muintonanco/antorprisd's
oconomy link
maintonance/quallly link
maintenance/environment link
malnlonance/salety link
2.2 |EQUIPMENT MANUFACTURCGIIS AND PLANT DBUILRENRS
2.2.1]EQUIPMENT DESIGN AND ENVIRONMENTAL SUITABILITY
1. make maintonanco a major congldoration In Dosign dopariments should
equipment dosign consider the following polnts
with a viow to Improving
maintainabliity, |.e, !
- accesslbility
+ In sliu repairabliity X
X

ST « Short term - MT « Medium term - LT « Long torm



ITEM ACTIONS

METHODOLOGY/OBSERVATIONS

MT

LT

2. conform {o Inlornallonal slandards In tho cholgeo of
componenis and Inltlale alflrmative In-plani
standardisation of oquipmont and compononts

3. ostublish a rolationship with usors In dovoloping
countrles

4. select adoquale lechnology

cholce of rellable components
ultraflitration for hydraulic
Installations

efficlent cooling of electrioc motors
and elactronic components
antl-corrosion proteotion .
lroploalisation as needed .

6ol up an Informallon foedback
sysiem ragarding the use and
opera:. an of equipment installed
on tho promisos of oustomers In
developing countries

koep slatisiics on breakdowns,
component rellabllity, ete.

lake the statistios Into acoount In
plant and machinory design

make a preliminary analysis
of & couniry's aotual
technological grounding
before submitting a tender
or slarling studies

ST e Short term - MT « Modium term - LT = Long term



ITEM

ACTIONS

METHODOLOGY/OBSERVATIONS

MT

LT

take part In training courses for the bonolil of
oquipmont doulignors/manulaciurors, (o

become moro famillar with running condiiions
In dovoloping countrius as woll as tho durabllily,
malntainabllily and cout faclors rolaicd 10 tho uso
ol thelr oquipmont

apply to spoclalisod companlos and lako parl In
International sominars 10 eslablish appropriato
tochnical docummontalion on oporation and

malntenanco, 1o 80l up tho malntonanco organisalion,

10 soloct the paris 1o bo slorad, 10 traln malntenanco
sladt, vlig.

+ Includo an analysls of the
polontlal for maintenance and
altor-sales sorvice

« do evarything possible o promote
oavy running of the oquipmoni

+ ool upoen tho dosign cenires
oxisling In tho recelving ‘country

or In tho roglon o asslsVadviso
tho doslgnor

pot Informallon from spacialised Inter-
nallonal organisations such as UNIDO
and ILO rogarding tho tralning
programmos provided : get In touch
wilh maintonanco ongineering
conuulling englnueroe

ST « Short torm « MT « Mydhain tloim « LT » Long term




ITEM

ACTIONS

METHODOLOGY/OBSERVATIONS

MT

LT

2.2.2

CONTRACTUAL PROVISIONS

1.

when proparing tondors/contracts, show
aorvicoo rolnlod 10 malmtonanco no Individunl
llems : l.0., training, tochnical documoniallon,
sparo-partg, tuchnical agglulunce, allor-sunlos
sorvico

begin the Iraining of the client's malntenance stall
us goon au plant vivetion gy

mako suro that all tormg of tho coniract aro cloarly
and simply wrilten up. In particular, chock all
documont tranolatlons ocarvlully

In tho budgots, plan lor tho supply ol oullines, charls and
dotall-drawings as woll as oparo parie manulacturing
drawings

lhomizo sorvices and provide

Individual budgots to pormii equal
comparison of tho various tenders

considor the possibliity of
incorporaling the oliont's
maintenance slall Into the erection
and slart-up teams

2!2.3

ERECTION OF INDUSTRIAL PLANTS

1. deslign tho maintonanco organisation and sot up tho

methods unit and the dapartments for management of the
sparo parla and warohousos, and oepocially tho work-
shops, al lho Iimo whon orocllon (irsl bogine, which
means long bofore starl-up

ST = Shorl torm « MT = Modlum torin + LT = Long tonn
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ITEM

ACTIONS

METHODOLOGY/OBSERVATIONS

MT

LT

in the erectlon strategy, provide for construction of
the facllitios rolating to malinlenance very early in the
project planning (warohousos, workshops, ollices)

eslablish a roalistic schodulo ol works, aliowing lor
probable delays In the Inltlal phases of erection

in particular, maka sure that the finishing slages ol he
erection work are properly carried oul, espaclally
the oloctrical and Inslrumontation work

when tho oquipmont Is dlepalchod, tuke particular caro
thal packing (strenglh, approprlatenoss for sea
transport, olc.) Is sullable lor prolongod ouldoor
slorago

pack (ho epare parte In separate,
clearly marked crates
use welded containers for packing
1o tho oxtent possible

ST « Short term - MT « Moadium lorm - LT » Long term
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APPENDIX 3/1

CASE STUDIES IN SELECTED AFRICAN COUNTRIES

3.1 Mzxdagascar

a)

Background

The industiial sector in Madagascar consists of some 400 emtesprises, including
about 25 large, 115 medium-sized, and 260 small industries.

The large industries provide about 20,000 jobs, the medium-sized enterprises
17,000, and the small ones 5,000.

On the basis of a general study of the ndustrial sector in Madagascar, camied out
in 1982 by a team of UNIDO consuliants, a number of priority objectives were
set regarding industrial development. Among the recommendations formulated as
a result of this study were the establishment and implementation of a

maintenance, repaw, and spare paris manufacturing programme.

In 1983 a study was subsequently made by UNIDO, and led to the definition of a
maintenance strategy at national level

On the basis of this study, the government of Madagascar asked for UNDPAINIDO
assistance in implementing an industrial maintenance support programme.

The main goal of the project, which was started in 1984, is development of
domestic consultancy capabilities in the field of maintenance, linked to an
existing organisation, SERDI (Société d’Etudes et de Réalisation pour le
Développement Industriel: Industrial Development Studies and Realisation
Company), which is responsible for implementation and/or guidance of the
national maintenance strategy. Project aclivities concem:

- nationzl conscousness-raising and promotional action regarding the function
of maintenance

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

- advice and technical support to enterprises regarding maintenance systems
and their implementation

- development of local capabilities in spare parts manufacturing

- particpation in studies on the rehabiitation of industrial plant

- assistance and advice in equipment acquisition

In addition, the shortage of qualified maintenance workers is a matier of
unanimous complaint among Madagascar's industrial actors. In this field the
training provided in schools appears nadequate to meet the needs of industry.
Moreover, a wide gap has been noled between the levels of operatives and
engineers. With this problem in mind, the Ministéere de I'Enseignement
Supérieur (Ministry of Higher Education) (MINESUP) plans 1o establish an
Institut Supérieur Technique (IST) (Advanced Technical Institute),
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b)

MAINTENANCE branch. The IST's job will be to provide speGiic training, spread
over 2 yeass, for which "Bacczlaurez2" diploma holders will be eligible. In its
concem © provide the best possible response 1o the needs of indussy, MINESUP
has requested the above-mentioned UNIDO project © partidpate aclively in the
preparatory work for the IST and its stast-up.

The main Bnes of Madagascar’s national maintenance policy are implemensed
within the framework of a muliiosTh action programme, with the olinate goal
of promoling the maintenance function in all s complexily. The avthorities have
indeed become aware that the complex of problems raised by maintenance is the
outcome of a number of inlerdependent factoss, and that overall soluions at the
national level and individual solulions at the enterprise level must both be
brought in. .

The national maintenance policy is one of the most impostant parts of the
governmant of Madagascar’s industrizl policy, and s based on a number of
priorities:

- rehabiltation and preservation of the mdustrial herlage, and thereby
improvement in the profitability of the exsting machinery;

- raising the rate of use of the production capebiities, through improved
tachnical availabdity of the machinary;

- intensification of exchanges among industrialists, and thus promoton of
industsial  sector integration;

- rastricoon of imports by all possible means: in ths case, by rzducing sparse
pants requirements thwough more effeclive maintenance, and decreasing
imporis by developing local manufacturing of certamn parts;

- developng the export of manufactured goods on the tasis of comgpztitive cost.

The strziegy for implementing this maintenance policy is baszd upon the
execution of a cenain number of priorily actions, carfied out within the
framawoik of a UNPD/UNIDO assistance programme, 2nd including:

- a natonal campaign of conscousness-raising amoag industrial parsonnzl and
ihe gzn2ral public, to develop pcsilive aititudes toward maintenance and
stimulzte generation of maintenance-mindadness by modifying behaviour at
work or through maintenance-orienizd upbrnging fom childhood onward;

- acdvice, lechnical assistance, and expert gudance © industrial enterprises for
the establishment of maintenance syuctures in faciornes;

- advicz on making vocational training appropriate or meeting the neads of
industries as concermns the maintenance trades;

- advice, technical assistance, and expern guidance to improve technical
documentation on existing equipment;

- rehabilitaion and development of exisling capabiities for the repaw and
manutacthure of parts and personnel lraining in this field, through promotion
of local manufactining of spare parts;

- advice, technical assistance, and expert guidance 10 entesprises regarding
spare pasts nventory control;
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- advice and expert guidance in camying out new industrial projects and
equipment acquistion;

- traimng for maintesance caders by means of seminars, training cousses,
study tours, etc.

- action 0 supply indestry with information and documentation;

- capabity vansfer 10 a core-group of national consulting engineers who will
be able %0 coninue the project activiies within SERDI.

P - § imoh -

in view, on the one hand, of the success the above project has had since 1984, and

on the other hand, of the ever-incseasing needs of an economy in the full swing of

change. & was decided in 1987, at the end of the first stage, 10 expand activities

in the vasious fields, by regionalising technical support and training actions,

estabkshing a subcontaciing grant for parts manufacturing, and thereby a real

network of local capabilities. and enlarging the coregroup of coasulting

engineers. Hence a second project stage was implemented, and is expected 1o last

until 1992. Sy the end of the second stage, Madagascar should have at its disposal

an operational, self-sufacient body of maintenance consulting engineers.

The preparatory wosk for establishing an IST Maintenance track started in 1989
with a national-level.swvey 10 determine needs, and an assessment of the

necessy investment for equipment

Since independence n 1962, and in particular over the past 20 years, Algeria
has accumulated a very considerable industrial stock in most of the sectors
concerm2d with natwal resource exploitation, the processing industries,
consumzr goods and equipment production, energy, and so on. The production
facifities engaged are sizeable, and include turnkey or “product-in-hand™ plants
as well zs large expandzble complexes.

The prodlem 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 7aining in this Seld.

The govarnment, having become aware of the impact of maintenance on the
counlry’s economy, requested bilateral and international help in analysing the
maintenznce problem in its various forms.

In 19756-77 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 the level of enterprises and factories was recommendeq.

in light of the recommendations # this study, various consultation groups were
set up in Algeria between 1987 and 1982, and their work led 10 the defnition of
a national maintenance policy which found expression at the first stage in the
introducson of a National Maintenance Plan affecting four priority areas: rolling



stock, industrial plants, spare parts manufacturing, and component and product
reclaiming.

Two action plans: “Roling Stock™ and “Industrial Maintenance,” wese then
established, and culminated in 1983 in a Specific Emergency Programme
comprsising S50 priorily action tems.

Between 1983 and 1984, a number of actions were implemented, including the
establishment of Maimtenance Direclorates at ministerial level and in
enterprises, the setting up of an Interministerial Commiltee on Maintenance, the
start of additional studies in various mamtenance fields, and in pasticular, in
February 1984, the establishment of the Institut National dEtdes et de
Recherches en Mainlenance (INMA) (National Institvie for Maintenance Stwudies
and Reseasch).

INMA received international and bilateral assistance to implement a
comprehensive programme of actions, among which the main ones 10 date have
been:

- upcaing the National Maintenance Plan

- the establishment of a plan of short-, medium-, 2nd long-range actions to
implement the Plan

- the estabiishment of technical files conceming the priority projects that
might recefve e~temal or national financing

- the defmiton of an implementation strategy for a programme of intemational
and bitateral technical cooperation on maintenance

- the defnition and estabiishment of a structural and operational organisation
for INMA, enabling it 1o fulill its consulting engineering role

- the de=tnition of an approach methodology for INMA’s activities within the
framework of the tasks assigned to it at the national level

- the estzblishement of 2 mamntenance documentaton and nformation cenire

- beasic raining in the techaques of diagnosis and evaluation of maintenance
services in a few branches of indusiry

- defdniiion of a methodology for first-siage maintenance and support in
implamanting it

- a sady on maintenance inirastructuse

- a siudy on defining a set of maintenance managemeant ratios for use by
industri2l enterprises

- diagnosss and advice to varous industrial enterprisas

- holang seminars, techmcal conventions.and various avents.

INMA is presently preparing to play its part within the framework of the
national maintenance policy, namely

- implemenling a continvous, country-wide campaign of consclousness-raising
and promotion conceming maintenance;

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

- providing advice, technical assistance, and training services 10 enterprises
and those acquiring new equipment, regarding analysis, expertise,
organisation, and sefiing uUp maintenance systems;
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- establishing reports on the actions undertaken and motivating debberations
conceming the implementation of th2 National Maintenance Plan_

Main Bnes of the national mamtengnce strateqv
The Nabonal Maintenance Plan revolves around four force-ines, namely :

1. improved organisation

2. quaRative and quanitative development of human resousces

3. rational management of maintenance, with maintenance treated as a separate
function on the same basis as an enterpese’s other functions

4. development of maintenance capacibes.

Implementation of the maintenance plan is provided for under a multilevel action
plan, with the following components:

a) at the natonal/ministerial level
1. Organisation

- establishment of institutonal siructures, pivotal in implementing
the National Maintenance Plan: a National Maintenance Institute,
Wilaya (governorate) committees (i.e. the Insilitute’s regional
information sources), a maintenance structure in the ministries, an
Interministerial Commiittee on Maintenance, maintenance managers
in every enterprise, selecion of a few pilot units 1o be vsed as a
support-base for putting into practice methods of upgrading
maintenance

- establishment of sectosial maintenance plans giving prosity to
industrial plants and heavy machinery

- organisation of a conlinuous consciousness-raising and promotion
campaign conceming mainiznance

- homologation of rolling stock builders with a view to stancarcisaiion
of all stock
actions with a view to standardisaiion of indusinial machinary
reducing the burden of the spare parts supply neiwoik
definition of measures 1o b2 taken to guaranie2 mazinienznace within
the framework of new proxcts

- upgrading of maintenance pbs

- establishment of an Algeriaa Association of Maintenance Engineers

2. Training/skills upgrading

definition of a national policy of training. skills upgrading, and
retraining for maintenancz slaff
launch of the following waining projecls: training of maintenance
instructors, definition of training needs, establishment/adaptation of
maintenance training programmes, training of caders, designing
training centres
- estabishment of a working group with the task of adapting existing
training structures or defining future ones
estatishment of interenterprise training groups
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training programmes.

Maintenance management

development and continuance of after-sales service networks
definition of a set of maintenance management ratios and a
med'ndobgyiofpmlinghemiuopracﬁoehemecpﬁss

Development

-

-

deinition of a naional policy of subcontracting for maintenance: work
‘Mndapoicyofbwsparepms manufacaxing and

reconditioning.

b) At enterprise level
Organisation

1.

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

expansion of the pilot-enterprise experiments to include addstional
enterprises/iactories

organisation of an expesience and information exchange system
coordination of activities in all the factories belonging to a singl=
enterprise

optimisaton of the funding allocated to maintenance

revision of wage policy/incentives to maintenance siaif

Training/skills upgrading

definition of training and upgrading needs

implementation of contracts between the enterprise/factosy and acdult
vocational training cenlres

start-up of training programmas, especially wraining cours=2s ior
maintenance instructors

Management

implementation of maintenance management sysiems in faciories

spare parts inventory analysis and identification of dead stock. with a

view 1o resale or re-export

development of inter-faciory subcontracting

launch of studies on specification/standardisation of machinery and

parts

planned funding to strengthen factories’ spare parns manufacturing
-

advice for faclories in the definition of a maintenance policy

establishment of a specific budget for maintenance

organisation of a reporting system enabling the parent enterprise 10

keep track of maintenance expenditures in faciosies.
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The problem of mndustrial maintenance in Algeria remains sizeable, and is sill
far from being solved. However, the results achieved by he maimenance policy
are encowraging and signiicant.  They may be summarised 2s follows:

- very substantially increased awaseness on a nationd scale regasfing the
importance of maintenance

- maintenance taken up W a large nomber of factovies and waining
organisations

- development of naional maintenance consultancy sesvices, especially
through INMA, for example, through a UNIDO suppost project amed at
Seveloping 3 inethodology for : . ant . -
and raining a core-group of consuling engineers

- a national policy for training in maintenance (a2 curent biateral project
with Belgium) ’

- promotion of local manufacturing of spare parts (a bilateral project under
preparation with Germany).

3.3 Morocco

a)

Backaropnd

In Morocco, a big effort was made long =go conceming mairsznance. However, the
complex of issuves with respect to maintenance and th= need for an overall
industrial maintenance stralegy, were only recently brougnt to light

Indeed, in 1984, in full awareness.of the situation, govarmment officals and
United Nations repsresemtatives jointly debated -

- the duliculty of replacing machinary in view of the economic crisis and th2
resuliing austerity policy:

- the abnormally low, and rapidly izEing, output from r=cently zcquired, high-
cost machinery, 1o the detrisment of a ncoonal producion und2r pressuse 10
draw on all capabilities o meet development imp=ratives and financial
obligaiions.

By ihe end of these delberations, th2 essznizl n2zd 1o make invasiments mor2
proiitabl2 had emerged, and a chang2 in “th2 way things wzr2 don2" was shown 10
be crucizl; the will to make this change was demonstrzizd by ihe decision to
launch an overall action bringing into play all the actors mvolved and supported
at the highest political level. In this spint, a Nationzl Seminar on “Posl-
investment” was held in Rabat i May 1985, and was itsei orecedzd by a survey
of the n2eds, organisational status, and wishes of enterprises and organisations
regarding this matter. On that basis, the government set zbout raising addtional
resources in this field, from both the national bud;2t and intematsonal
organisations, and it was planned that this topic would rzceive periority
consideration in new investiments. A numbers of actions were then launched or
extended:

- strengthening of maimenance training in the engineering schools:;
training/organisation for hospital maintenance;
- implementation of cental maintenance for the Casablanca telephone system;
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- sefting up of an instrumentation lzboratory at the National Centre for the
Coordination and Planning of Scientinc and Technical Reseasch
- technical support for maintenance dzvelopm2nt.

Thus a support stiucture came 10 be designated as promoter of maintenance. This
was the OFPPT (Office pour la Formation Professionnelle et la Promotion du -
Travail: Office for Vocational Training and Employment Development). With the
assistance of the UNDPALO, the OFPPT implemented a maintenance Waining
programme. The initial stage of the project got under way in 1986, and dealt
with training programme development, the training of rainers, echnmicians, and
caders in entesprises and organisations, and the estabishment of a small unit of
maintenance consulting engineers. In addition, a programme of conscious-
raising regarding the importance of maintenance was launched. In view of the
results achieved and the interest shown by the economic aclors. R was agreed that
the project be extended ino a second stage, of which the immediate objectives
were:

- to increase the OFPPT's operational capability 2s consulting engineer,
technical assistant, and mamtenance nstructor

- to promole maintenance through the establishment of maintenance committees

within professional groups

to contribute to the development of consuliing engineering throughout the

country.

in_hin C C i

Morocco’s maintenance strategy is based on an integrated approach 1o the relevant
factors as a whole, or those covered by the term “Post-nvestment,” and its aims
are:

- to advise on, and/or organise, the dantification, acquisiiion, or producion of
machinery and equipment of all types by enterprises:

- to valorise the stock thus constituied, through opiimum use in terms of
productivity and useful lifetim2, in k22ping with judicious depreciation of the
stock:

- 1o increase the profitability of the eniarprises using the stock, while ka2eping
an eye on the quality of the products 2nd sarvices and on parsonnel safaiy:

- to enable the best possible use to b2 mad2 of for2ign curtency, in terms
particularly of problems oi uniicraity in equipment and spare parns
purchasing;

- to promote, among all “users” of this “stock,” attitudes and information
conducive to its proper economical use .

The implementation strategy may be summarised as follows:

a) to develop awareness among all economic actors of the obligation 10 protect
the investments and render them profitable;

b) to improve maintenance structures through actions fikely to facilitate or
stimulate the adoption of effective maintenance:;
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C) to maka users aware of maintenance coacepss, methods, and techiques, and
give them ongoing training in these subjects;

d) to promote and increase the value of maintenance from the standpoint of
productimty and improved quality;

e} to assist enterprises and organisations 1o improve theilr maintenance
sefrvices;

f) to facilitate and stimulate the practice of effective maintemance, through
measures taken in vasious fields.

c) Present statis of implementation
A project document has been prepared for the second stage of the project. as
described above.
This stage s being funded by the UNDP and the government, and its execution will
be entrusied to a specialst company. An intemabonal invitation to tender has
been issved, and a final selection has bzen done by now. The ptanned duration of
the project is 3 years and activities will stast in Mzy 1990

3.4 Ancola
a) Background

Since independence, the indusirial secior in Angola hes expesienced a decline, due
primarly to the mass depasture in 1975 of the Poriuguese, who had not trained
indigenous supervisory stzaif to take ovar. Most of the mamnufacturing enterprises
have been nationalised, gthough of th2 smzll and medium-sized enterprises, a
number hzve remained in privaie hznds. In some fiekds (e.g- oil), foreign
enterprises have remained in op=ratioa.

Output in the industral seclor, with the 2xcegciion of e oil induslry, remains
well below available plant capability.

One of th2 main reasons is the lack of mainiznanc: of machinery and
infrastruciure.

Having become aware of the need for upx2ep capabitides, ih: Angolan government
set up in 1980 the EMIN (Empresa de Manutengzo ladustrial: Industrial
Maintenance Company), whose jobs ar2 equipmznt mairt2nance of faclories
depending on the Ministry of Industry, and development of other activities related
to the first, such as the training of maintenance technicans.

In March 1583, the National Assembly of the People’s Repubbc 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 of the plan’s objectives is
to increase industrial production so that existing industrial resources can be
used to full capacity and expenditures and invesiments in foreign cusrency can be
reduced.
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Beiwesn 1980 and 1588, the government received assistence from UNIDO, and it
was thus possible to install machines at EMIN and tran workshop pessonnel.

As a consequence of an evaluation of the project, camied out in 1986, and a
UNIDO course on maintenance attended by the project director, the Angolan
government was mad: aware of the nee’ for a broader view of maintenance,
combining the concepts of prevention, planning, and management. An action plan
was therefore adopted by the Ministiy of Industry. -

Besides project funding, the UNDP provided assistance in the osganisation of the
first national maintenance seminar, in February 1988, in which nearly 250
entarprise execulives ook part, the majosity from Angolen firms. In the course
of the seminar, a national maintenance strategy was recommended, and a plan of
action was proposed. -

Thus the govemment decided to broaden the services of the EMIN, and in addition
to tum it into a support centre for national maintenance 2nd training efforts.

The Angolan government then requested the UNDP’s help in canrying out a project
aimed at implementing the maintenance strategy, in the jorm of a new stage of
UNDP assistance. At the end of 1989, the activities of this project had just

begun.

National maintenance strategy is based on a comprehensive approach lo the
maintenance problem, and focusses on thres fines:

- organisation and management of maintenznce services
- spase parts
- training.

Implementation of.the strategy rests on completion of an =ction plan, in which the
first action was making availzble national and intemationzl funds to carry out as
a wholz the actions set forth balow

a) At country level

- nominate an official to be in charge of maintenance in the technical
departrnent of each ministry concemad

- set up an interministerial 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 strategy of intemational cooperation to secure funding

- reduce the burden of parts and materials import n2tworks

- eslablish sector-wide maintenance plans

- produce and publish an inventory of domestic maintenance capabilities

- define a national policy of training in maintenance

- gradually develop the maintenance commission until it becomes a real
structusre for support i maintenance matters




l - ofganise a continuous campaign of consciousness-raising and promotion of
: mantesance .

- set up a working group within the maintenance structure to establish
: standard specifications relating to mainterance in connection with
i equipment acquisition or rehabilitation projects
- develop after-sales service networks
- establish related measures as incentives to investors in the establishment

of new snainlenance service companies

- devise a maintenance subcontracting policy
- setup an Angolan Industrial Maintenance Assocation.

b) AtMitstlyoflndustylevel

- devise emergency programmes in prioiity sectors

- hold specialised seminars for the caders of enterprises, in the fields of
maintenance organisation and management, inventory control, and
planned maintenance

- strengthen the acliviies of EMIN as concerns parts manufacturing and
advice services 1o enterprises

- implement technical support for target enterprises

set up a maintenance documentation and information unit within EMIN

c) At enterprise level

- designate a maintesance head in every entesprse

inchode a maintenance unit in evesy company organisation chart

set up maintenance data collection procedures L
- start maintenance training programmes, for middle management

l personnel in particular

- weed out the spare parts situation
- bring in planned maintenance and invsntory control
- allow for the financial resources 1 carry out the above actions

c) Present stz f implementation

implementation of the maintenance stratagy culminztes in the strengthening of
» EMIN, which becomes a maintenance support centrea with the dual role of
provider oi workshop services on the one hand, and consulting engineer and
technical assistant on the other.

A UNDP/UNIDO technical assistance project to EMIN, of about 40 months’
duration, has been approved and is in #s siart-up stage. The project aims to
achieve two objectives by way of the following preliminary goals :

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

J Goal1.1: EMIN’s structural and operating organisation in place

Goal12: a technical suppont office and a manufacturing department in
J operation
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Goal 13: an opefations cost accounting (CAE) system set up and
operational

Dir jective 2 :  establish domestic capability for providing advice,
entesprise support, and training in industrial maintenance
Goal 21: A cosa-geoup of maintenance consultants established

Goal 22: Five industrial entermprises served with advice and ad hoc
assistance on maintenance

Goal 23: Twenty-ive qualified enterprise staff members trained in
manienance management

Buking Faso

a)

Background

In 1984 Bwkina Faso started a comprehensive programme for the rehabilitation
of various enterprises. The government, and in particular the Ministry 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 existing 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 policy were stressed, and recommendations were made concerning
the estabkshment of a maintenance structur2 in the industrial areas of the
country.

As a consequence of tha Second Consultation on the training of industrial
manpower. hekd by UNIDO in Paris in Septembzar 1987, at which Burkina Faso's
statement.was a very persiaent contribuson to the proceedings, recommendations
of particulzr relevance 1c iraining in industrial maintenance especially attracted
attention.

Various sidies camied out by UNIDO and the ILO, and by the country’s own
authorities. have highlighied the urgency of the actions that must be undertaken
to bring out the true vale of maintcnance in relation to production, in the
efficient mznagement of eaterprises

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

The study was caried ot in 1988/89 and includes recommendations, based on
an analysss of the present situation, on *ha definition of a policy and a strategy
for maintenance for Burkina Faso at =-.: ‘ovemment and enterprise level. It
also includes an action plan, of which - .i.*ais are curently under study and
the main fnes are set forth below.
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The national maintenance policy is on2 of the components of the development
policy, and focusses on two force-lines:

1. increasing the present level of ouput, through the enhancement of existing
assets by continuing with the eguipment reconditioning, sehabilitaion, or
modemisation projects;

2. protecng future output by means of
- urgent equipment consesvation steps - thus maintenance measuses;
- appropriate measures on acquiring equipment and casrying out
rehabifitation, expansion, of new conastruction projects.

This pobcy should lead to an mplementation policy,
in h imed 2 in f

- staff members who arz qualified, motivated, and aware of the importance of
good mantenance;

- full appropriate technical document=tion;

- organisation and management methods to ensure efiicient maintenance;

- the raquisite spare perts;

- well-equipped maintenance workshops;

- and consequently the recessary financial rescurces.

in m. T 1 t2king

- to tak2 account of maintenanc2 in contract negotiations and in the
sp2ciications for equoment acquision;

- 1o expand maintenzace capabilii2s or establish additional capabilities,
potentizlly in the form of integrated or regional workshops.

The strz:=gy is based on:

coherznce and coordination in the various actions for improvement of
mainizaance;

interemarprise exchanges of informziion and experience;

intarznterprise collaboration, with eamphasis to b2 placed on the role to be
played by small and medium-sized snterpnses;

medizuon with the competent orgarsations, 1o facilitate implementation.

Strategy at enterprise level mainly concerns:

- dealing with maintenance at the exacutive level
raising the awareness of upper management and staff concerning the
importance of maintenance 10 COmMpany economics

- propers choice of structure for organising maintenance

- allotment of adequsate budgets and assignment of competent personnel

- a maimenance training policy

- dealing with maintenance in equipment acquisition
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- interenterprise exchanges of experience and statsstics.

Implementation of the strategy is to be rendered feasible through a driving and
coordinating organisation, which is its keysione, in a sense. At the same Sme,
capabilities of Burkina Faso’s own will be developed in mzintenance consulting
and technical assistance for the benefit of enterprises. The organisation is
therefore charged with a support mission in maintenance matters and with laying
the foundations from which will spring a combination of capabilities in the
private, in-enterprise, or other areas, according 0 need, permitting better
organisalion of maintenance services n the enterprises and organisations
concerned.

Presen £ imot .

With the goal of involving all the economic_actors concemed, and so as to start off
the consciousness-faisirig actions with a notewosthy event, the govemment of
Burkina Faso submitted a request for UNIDO assisiznce in organising a national
consciousness-raising and defiberation seminar, cGrected toward the relevant
cenires of decsion-making. The seminar was sc=duled to take place in the
second quarter of 1590.

The wholz rang= of actions ptanned under the maintenance sirategy is centred on a
support organisation which would initiaily be attached to the central
administrztion 2nd would in future develop oward bzcoming a national capability
{or consuling engineering in maintenance, in privai2 or other form. To set up
the structure @xd to train a coips of consulting engineers, the government of
Burkina Faso will request the assistance of UNDP or other financing
organisaiions. This project is at the siuwdy 2nd formulation stage. The intention
behind the project is that by its results it will coniiibute io realisation of the
national maintenance policy. and i particutar :

see that the maintenance strategy is implemented

- set up and organise a support struciure W mainiz=nance matters
promoi2 masrenance and raise consGIousNess

- irain z corecroup of natonal consuliing engine=-s
train enierprse agents

- assist end advise enterprises

- advise on the purchesing of new equipment

- promote local manufacturing of spare pans.






