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DISCLAIMER

This document has been produced without formal United Nations editing. The designations
employed and the presentation of the material in this document do not imply the expression of any
opinion whatsoever on the part of the Secretariat of the United Nations Industrial Development
Organization (UNIDO) concerning the legal status of any country, territory, city or area or of its
authorities, or concerning the delimitation of its frontiers or boundaries, or its economic system or
degree of development. Designations such as “developed”, “industrialized” and “developing” are
intended for statistical convenience and do not necessarily express a judgment about the stage
reached by a particular country or area in the development process. Mention of firm names or
commercial products does not constitute an endorsement by UNIDO.

FAIR USE POLICY
Any part of this publication may be quoted and referenced for educational and research purposes
without additional permission from UNIDO. However, those who make use of quoting and
referencing this publication are requested to follow the Fair Use Policy of giving due credit to
UNIDO.
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Introduction.

Modcrn menagement techniques are today indispenscble to industry and
have been recognized as guch even in the devulcping countrios. Yet in
the field of repzir and maintenance, such techniques are badly neglocted.
While, for instance, such clementsl management tools as planning and
control are applied to production, little ~nttention is paid to applying
such planning nd control to repair and maintcnance. This neglcct of
repair 'a.nd maintenance within the industrizl process hes in many instonces
impeded the advence of industrieligzetion in developing countries and 18
particularly unfortunate in view of the limited productinon facilities

and capital such countrics heave et their disposal.

Surveys in developing countries show ir many instancos deficiences in
repair and meintenance arising from poor manogement and faulty management
decisions rother then from lack of technical expox‘*ts. Perhaps too much
reliance has been placed on the technical aspect of this problem at the
cxpense of the managerial, [laintenance personncl, even those at the
menagerial end supervisory lcvels, are often competent at the technical
level, while lacking modern manegement skills. nfficient maintenance
constitutes an integral part of the producticn process and requires its
own approach to planning and control within an industriel enterprise.
Maintenance requirements in industry today, whether in developed or
developing countries, can no longer be met by & werontal attack™ using
physical repair facilities and technicel know-how only. Many enterprises
with adequate repair facilitics and skills cannot cope with their main-
tenance problems because of lack of adequate management. Proper organi go~
tion, planning and gcheduling are essential for avoiding some of the repair
work that is being actually carried out and for oliminating peak lcads,
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which lead an cnterprisc to build up facilities for meeting such poaks,
with the corresponding weste during periods when work lovels off. 1In
addition, euch plennirg would scve on cost, skill and eoquipment - scerce

assets in all developing countries.

The Symposium iney wish to discuss thce various menagerial and orgeni-
zational zspects of the problem, some of which are listed bulow, and
roccommond appropriate solutions. It is reclized that the background
papers prescented to the Symposium under this item deo not cover nll
agpects, and it is hoped that the experience of the participants will
help to bring forth additional considercations bearing on this important
issue during the debete.

Neintenance Organigetion,

Al though the basic principles of organization are the same for
all plants, any orgenization system must additionally take into sccount
the following factors:

a) TIype and size of plant: The scale of production has a

marked effcet on the orgenization to be adopted; bigger
plante do requirc and can afford & more sophisticated
gystem. Jlgoin & maintenance system suitable for an
automobile production plant, for instance, may not be
suitable for & petro-chomicel plant.

b} Type of equipment: For the same type of production,

the most suiteble maintonance system depende on
whetbher simple machinery or highly mechenized machi-
nery ie used,

c) MNumber of working shifts: A system which is suitable
for a fectory working one shift and heving sixteen

hours a dey aveilable for meintenance is different from

that suitable for a factory werking two or three shifts
a day.




a) ‘Typee of sorvices involved: & plant that provides

its own power &nd gteam, ~nd supplice other services
noeds a differcnt type of & set up than o plant where
most scrvices nre supplicd cor neintained by outeidc
bodies.

o) Type of gkills cveileble: akills in developing countries

arc scerce and hard 4~ mild-up at the reruired rate.
nather thon edopting @ cophisticated systoem for which the
required gkill is unohtainable, tho appropriate gystem
to be adopted ghould be tailored to the potential skill
available.

f) Local conditiono: 4 plant near the mechinery supplier

or locnted where central repair shops and maintonance
orgeni zations arc aveileble noeds o much simpler set up
then o plant isnlated from such facilitios. gi~ce those
locational factors Very, thcre‘ con be no fixed rules or
sot ups which would suit all conditions.

The detormining of the appropriate organigetion for each enturprise
ig ossential, perticularly for smaller ones. Lack of such organisction
ig common, it also over—organization hee been kuown in somo instances
when systems uged in more advanced countriocs heve been indiscriminatoly
copied; in other casos and, perhaps &8 & reaction to shortcomings rosul ¢~
ing from past unplennod maintenance, maintennnce has been ovez»‘orgwimd
to & point as ¥ bacome an ond by {iself and not as o means to uttain
certain objectives. Smallor companies in particuler must guard against
guch & mistaken approech.

Maintonsnce Planning.

1t is impossidble %o cope with peintenance and repair by just waiting
antil a breakdown happons Oor & mechine stops, i.c. by the wy re-fighting
technique” . laintcnrnce work should be planned. in important phase of
maintenance planning is whot is known 08 npproventive Heintenance" .




Seme erterprises report thet their meintenence costs heve been reduced

by ~s much ns 40 pereent after about £-ur yenrs of introducing preventive
maintenance prosroemme, not including savings duc to reduction of downtime

of equipment.

Haintenance Tecords snd Control.

L meintenence rccoris ¢nd control system, including adequate costing,
is essential for managomenc. A well-orgonized system is usually achieved
only after some ycars of continucus rc-planning =nd re-organization baged
on facts and [igures fed hzck to the system. No less ossentizl is the
aveilability of a costing system for deciding on whether to replace equip~
ment or to continue repairs or when the problom of stand-by is under

sonsideration,

Spare Parts Storage and Supply,

In many developing countries lack of spare parts is o mejor hindrance
to efficient maintenonce. Vhile & stock of spare parts is ncecessary, undue
over-stocking which imposes & groest financial burden on an onteorprisc must
elso be avoided.

Spere parts supplics ~re a crucial problem for enterprises in Geveloping
countrics end doserve special consideration. The Symposium may wish to
discuss in detnil this issuc and ite implications.

Upgrading and Training of Personncl.

The ueckbone of maintenance .ctivitics ie qual. ficd peraonnel; all

other fecilitics being just tools for such personnel in attaining the
required objectives. ‘he building up of an ndequetc personnel force
through a planned training programme both at the mancgerial end labour
levels is the rusponsibility f top monagoment. At the same time, formal
training should be supplemented by giving maintenance personnel the

opportunity of geining cxperience <n the jcb.
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gtendardization of Tquipment.

gtandardization of cquipment simplifies cnormously maintenance efforts
and reduces considerably the stock of =pare parts. lowever guch stan—
derdization is not casily acrieved by devel oping countrics which are often
obliged to purchase equipment from theso countrios giving them lcans or
donstion~ for acquiring such equipment. Alsc the - sndering sysi:m adopted
by most deveLOping countries does not promote gtanderdizaticon, the oim
being to obtain the pest torms of purchase and not stendard equipment.
14 should be kept in mind thet gtondardization may alsc result in some
suppliers monopolizing the merket for yoors with all cengers this implies.

Controct Meaintenanca.

gub-contracting meintenance end repair work to speeialimd firms moy
prove sdvantageous in many cesos. Such gub-contracting can be particularly
useful for soasonol peak jobs or for operations which nced gpecial machinery
which it would be uneconomical for individual enterprises to puiychase OF
4o maintein. The planning and organigation of sub-contracting arrangements

mqu::rel in particnla.r managoment attention.









