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O..e frequentlJ encounter~ discouraaement in tbe industrialisina countries: 
the •joritJ of the plants are operating at onlJ 30 or 40 per cent of their 
capacitJ and at least 30 per cent of tbe vehicles are U.Obilized. tnis situation 
bas warious causes - supplJ deficiencies, the absence of product .. rketing 
cbaaaels, absenteeis• •nd tbe lack of personnel training. &hat in the case of at 
leaat 10 per cent of production shortcomings one of the factors is .. intenance: 
tiae absence of a .. intenance, and especiallJ a prewentiwe .. intenance, policy; 
facilitJ repair that is unsatisfactory (in teras of duration, quality. cost, 
etc.)9 inadequate persoonel training; and shortaaes of spare parts and repair 
equipment. 

In the light of this situation and against the background of UlllDO'• 
acr.iwities in tbe .. intenance area, tbe purpose of this contribution is to suggest 
a number of consid•rations on which to base a discussion that it is hoped vill lead 
to tbe foraalatioa of industrial .. intenance treiniag projects. 'Jbe presentation 
that follows is diwided into three parts. 

In tbe first part we silall di•cuH a DUllber of well-doc..a.nted, typical and 
ewia caricatural situations illustr1Jtiaa the aclwrse effects of the absence of 
.. intenance on iodustrial facilities. Ve shall describe this situation in broad 
outline, in which connection it aigbt be noted that the lack cf ~rail statiatics 
on vbicb to support tbis description ouabt aot to be surprising at tbia ataae, as 
tile data ve do bawe would appear to be of too beteroaeneou• a aature to be 
aenuinely significant. Follovina this, we shall atteapt to aulyse tae incluatrial 
practices that are responsible for tbese situations. 

In the second part we shall endeavour to de.outrate tbe advisability of 
introducing .. iateaance-related measures as a means of ensurinc a profitable retura 
on, and tbe preservation of, tbe means of production, llbile at tne aa11e time 
controlling the related costs. 

Fina_lly, we shall propose an action-oriented method involving: 

Seven countries and seven pilot plants for ca.prenensive action in tne area 
of •inteaaace training, taraeted on priority objectives • 
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CllAP1'E& 1. OVEIALL YIEW OF MlNTUAIC£ DEFlClt.NClES 

Section 1. A aite eurvey 

la one particular Kaahrebian country the cement factorie• are pEOduciag at 
onlJ 40 per cent of their installed capacit7. tbia is alao true of tile ceaent 
vorb of tbe United Arab l"airatea, vhicb are operating at 50 per cent of their 
potential. 

D:Uoganiution 

libat confront• tbe apecialiat viaiting one of theae planta i• a picture of 
cliaoqaniution: paral1aed -chinea, abandoned cruabers, tona of parts lJin& idle 
in tbe aun, torn con.eyor belta, bag• of cement acattered about the vorltahop 
floors, ce11eat cluat evel'JVbere (incluclina outside the plant), factoEY are.a vitb 
ktat""oUt aocl unreplaced light klba • • • And -chines that bave Heu puahed beJond 
their_ capacity, to the liaits of tbeir endurance; equipment units tbat, to look at 
tllla, one woUld imagine were very old, wbereaa in fact they lane •t ,et been paid 
for. 

ilbaadoned -chinery 

r.omicler alao tbe caae of tbe •cbanical vorkaho,.. At leaat SO per cent of 
the total DUllber of lathe• and ailling .chines are ataoclina idle. ..._ricallJ 
controlled -chine-tool: lie aotionless under a heavy layer of duet, while 
hqb-capacity re ... rs have for aontha been awaiting tbe arrival of a forei.an 
a,ecialist. If the ri&bt apare part• catalosuea were availabl~, it -t10Uld be 
poHible to oner the needed coaponeata. And duriaa all thi• tiae the uoita to be 
repaired pile up. A po?'tion of tbe equipment pool aervea aa a aource of apare 
part• for tbe 11aCbi.ae• that are atill in operation. In fact, it i•. only through 
thi• kind of "cannibalisation" ~bat tbe rmainina equipment can be kept running. 

All of this i• in addition to the fact tbat tbe cutting tools are frequently 
iaproperly suited to the tasu to be perfonecl. 'Die ri&bt kili4' of ailling bead is 
no lonaer in stock! A puap anaft ia_mcbined uaing wbatenr caa De found and, a• a 
reault, tbe part •urfacea are aot cut to •pecification. Accordingly, tbe •haft is 
rt1110Unted on tne pu11p, but is •oon retunaecl for repair. 'lbi• i• aa e.-.,le of 
•DOWl»alliaa deficiencies: 'lbe .. chine i• about to aive out, the tools are not of 
the proper kind, aDtl tile repairiaa of the defective part •ucceed• oaly in 
aarnatiaa tbe proce•• of deterioration. 'lbe end result is that the entire 
equi,..at pool i• •ubject to pr ... ture •&in& and .. , even be entirely lost. 

!goad tbe liaic. of Hfetr 

ID ateelukia111 ·am installation• are taxed beyond the liaits of acceptable 
•afety etanclard•· At oae larse •teelaill it is tne belL coaveyor used to tr.ao•port 
cbe crushed iroa ore to tbe atorep bin• tKt 1i••• vay. A certaia aaouat ~f the 
ore is •pilt aloagaid• the belts, vbicb rapidly war eut. 'lb• abort-term outlook 
is for tbe facilitie• co r_.in idle for •ix aoatu; tbe entire fouaclatioa •Y•t• 
1upporciaa tbe coave1or fr ... requires overbaul. Co•t1 the lo•• of •i• aoDtb•' 
buet furaace procluctioa of oae aillioa tou/year plu• the coat of tbe repair. 

UalocataDl• •Nr• rare• 

la Clll bolpical 1ector a .-er of racliolo11 ••ui,...t •it• rmain uau•ecl. 
'Jbe ru1oaz a defect •• 1pocceca oa aa electronic curt aad a rajlac_.c part ii 
de1peratel1 beiD& 1ou1bt. ._...r• at tile IMck of a baapr Cber111 are dos••• of 
cubic .. er .. of uac.oucbed crate• filled vicb •pal'9 part1. '1119•• crace1 nave rever 
ban opeaed, aacl 1•t cbe uecled Hllpoant ia •ur•lJ ia ou of t ..... 

• 
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Section 2. 'Dae respouible practice• 

'Dae precedin& obaerwations drav the picture of a aituation tbat ia 
unfortunately chronic. 'Ibey testify to a grave lack of .. intenance in the 
induatriali&in& countries. · 

1bia deficiency ia characterized by tvo principal aapecta: the abaence of 
pre.enti.e .. intenance and a reliance on improviaed repairs. 

1. 'Dae abaence of preventive .. intenaace 

What thia ..... ia that tbe tendency ia to wait for a failure to occur, 
sbuttin& down the entire facility, before an effort ia .. de to repair a apecific 
.. chine. Equipment ia puabed to the liaita of ita endurance, even to the point of 
destruction. lbe consequence of thia practice is that it causes all tbe .acbines 
available t9 wear out before their ti.ae. 

Exaaple: 1be .. intenance of the electric circuit boxea at a c_.t plant bas 
been. aeglacted. 'Dais continue• until a abort-circuit destroy• all tbe cable ducts 
and ~ilizes tbe plant for aeveral •ntba - production bad to h •intained at 
all costa. 

Vby do the industriali&ina countries ao often follow tbis patbT Daere are tvo 
reasons: the logic of "production at all coats• and tbe renewal of capital aasets 
as a substitute for repair. 

1.1 ~ntity above all 

1be first reason ia that in ••Y iaduatriali&in& econo.iea coacern is &i•en 
only to the quantity produced and not to tbe quality. As a reault, out of a desire 
to achieve the quantitative target• of the pzoduction progr...e tbere ia a 
reluct•ace to shut down the facility. Even vben tbe product ao lonaer sati•f~e• 
the .. nufacturina standards. 

For exaple, at a particular cement factory tbe usual cmeat additive• .are ao 
longer beiag aixecl into tbe •ss because tbe batcbia& unita have broken clowa. 
Production continues for aeveral clays at the rate of 2,000 tona per uy, INt tbe 
c...at produced uader these cODditioas lacks tbe desired 11eebanical atreaata. 
llevertheless, it still finds buyers. louses and civil eaaineeriaa staactures are 
built, to tbe detrimeat of their solidity. Later, aovever, tne buildiaa 
•inteaaoee specialists will turn this to their profit. 

'lbeo there is tbe case of • sas liquefaction plant built oa aa islaaci in tbe 
Arabian Qalf. WitbiD a few years of its construction, tbe plant'• fouadatiou bad 
been corroded uader tbe effect of the suvateE; tbe ceMnt, locally produced·, bad 
been below the requ:red staaclarcl1. Uaderpialaioa vas required for all tbe 
reinforced coacrete blocks: three years of work at a cost of JOO ailliOD Fresb 
francs - nearly as •cb a• tbe initial cost of tbe ori1iul civil naiDe•riaa 
project. 

Wbea tbe pbilo•opbJ is to accord priority to Cbe tuaatitative ••pect of 
froduction, there are cw seriou• ecoaoaic couequences: SOOMI' or later cbe 
•tui,_.t is •acriiiced aDd tbe •U.litJ deficincie• of t... psvclucts •aufactured 
bsve a neptiv• iapact on cne ••tire ecoaoaic cbaia. 

1.2 l&plac .... t ratt.er thaa repeir 

A ••coad justificatioa is ofta dvanc• for cu ••nee of pnvati•• 
.. inteu.ncu It curu out to b• ud<1r to replace a piece of equi,...c ia it• 
htirety thaa :o Miataia it ia a proper 1tate of npeir. 'De naHD for Cid.• is 
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that ia order to illpleaeot a aystea of prenatin •intenaace. it i• first of au 
aeceaaary to cleviae a prevention progr-..e. i.e •• to have available personnel 
capable of cleteni.ning the ltind of wort to be performed on the .. chinery. the 
frequenc1 of tbeae operations and the paru to be replaced. Such pereoanel are not 
clirectlJ productive. 

lleat, part• ... at be available for replacement before tbe7 fail. tbia requires 
operating in the face of severe constraint•. 'Dae .. chinery'• technical 
documentation mast be available aad current. for it ia iadiapeneable in identifyiug 
botb tbe part and tne •upplier. 'lbia means overcoming tbe administrative and 
cuatOlaS formalities required for placing the order. ht. frequently, these ataps 
iavoln aucb bureaucratic obstacle• that tbe purchase of •tNare part• - evea ai.,le 
fuaea, joints and bulbs - bee-• a aearl7 iasul'llOWltable uadertakinc. Once tbe 
foreian aupplier baa been located. one cliacovera that be ia uavillinc to deliwr 
because tbe quantities ordered are too s•ll. At this point it •Y becoae aiapler 
to refurc\ase an entire equi,..at unit because of a aefective fuse ~r·a vorn aeaJ. 

Ia Smcli Arabia, for euaple. irriptioa pumps were regularl7 beiaa replaced 
because !'f defeetiYe seals or bearincs. a>st: 20.000 fraaca for a nev pump 
iutead of 1. 500 francs for tbe seal. · 

2. l!proviaed repairs 

llalteahift repairs repreaeat tbe normal practice. 'lbe consequence ia tbat the 
r_•edy is worse tbaa the evil one is aeelting to eliainate. 

2.1 'Dae "approximate approach" in the replacement of parts 

To be&in with. defective parts are replaced by·others vith the vroac fittinc 
toleraac:ea. 'l'hi• leads to a builcl-up of vibr£tiona vitbin the ucbinery until they 
reach the poin~ at vbicb the unit is riained. 

For eu.ple, tbe wrong electrode• are used for veldina the warinc plates on 
the blades of a clua~-reaoval fan. After a few veelta of operation an a.~ciclent 
occurs: the 17-ton turl>iae, turainc at 1500 rpm, 1lip1 it• beariaa• and cle1troya 
the veatilation bou•i~a· 'Jbe result i1 that the in1tallation r..&iu inoperative 
for tbr•e 90ath1, altbouab luckily ao one vaa injured. 

2.2 Uametbodical work 

Fiaally there i1 Che wholly iaproper vay ia which the repairs are carried out 
on the •cbinei7. 'Dae vork i1 performed without an1 prior tnoucnt beiaa 1ivea to 
the correct .. tbod1 or to the aece11ary tools aad part1. 1he re1ult: di•aa1eabled 
.acbi•IJ avaitiaa the proper tool or tbe arrival of a •rare part ~· order. 
froducti.on ii paraly1ecl aad the machinery, expo1ed to clult or to the veat~r, 
deteriorates. 

Ac • repais 1bop •ome 100 electric motor• are cli••••ell!>led vitlaout coa1ulti111 
tbe viodiDI diqrau. Wbea the vindiDI vire arrives, •everal llODtba lacer, th• 
•tors are revoualf. After reaHably, ... roua paru, which wre u••~ co repair 
otner mcbiae1, are fouad to be •ilaiaa. 'Jhe co1t of th~• practice: •everal 1cor• 
unuAble •tort =• faci1itie1 i.mobilisecl for • period of 1everal 80fltu - until 
aev motor• cea be repuRba1ad. 

t 
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Section 3. the econoaic penalties 

Each year in Europe. 1 to 8 per cent of the discounted investaent is spent in 
the engineering industy sector on .. intenance, aalting possible a capacity 
availability factor approaching 85 per cent. 'Dae industrializing countries often 
spend much aore {30 t~ 40 per cent) for an availability factor that rarely exceeds 
SO per cent. 'lbe proportions are the same in the other iadu•tries as well. 

there are two contributing causes for this ecoaoaic penalty: the accelerated 
obsolescence of the instal!ations •nd the underutilisation of production capa~ity. 

l. Rapid aging of plant and equipment 

Because the cases are so dissimilar. it is not possible to estimate vitb any 
reliability by bow aucb the service life of the equipsent aay be shortened. 
Machinery is obsolete even before it has paid for itself. llew investment• must be 
aade and an even higher level of bani-currency indebtedness .. st be accepted at a 
tiae when the earlier loans have not yet been repaid. 

An e~le of this .. y be seen in the aotor co.cbes whose useless carcasses 
are strewn along the trails and roads of a number of industrializing countries. 
For the lack of -intenance costing not aore tban 40,000 francs, vehiclea are 
t->bilized whose purchase price is nearly one aillioa franc•. After a fev years 
of waiting for spare parts, these unusable shells are all that remain. '!be 
investment bas been destroyed; not only must it be replaced, but in additioa 
continued repayment 8USt be aade on the loau assuaed for tbe pun:lvlse of the 
original equipsent. Or - the other altemati'n - the Gover-nt ai&ht resip 
itself to no new puECnases, vnicb of coune would be a step backwards in econoaic 
tenm8. 

In the building .. terials sector, one finds plants producing prefabricated 
~oacrete panelling that are old before their tiae. Certain of these facilities, 
although they were erected less than five years ago, are already alaost totally 
non-productive, operating at less than 10 per cent of their capacity. 'lheir 
installations are in such a state of disrepair that to rehabilitate tbell would cost 
nearly nalf the initial investment. 

One •i&ht consider, for example, tbe case of a particular ceaent factory. 
After eiabt years of operation there are plans to reinject into tbis facility one 
quarter of the initial investment cost, since the plant is producina at onlJ 
SO per cent of its installed capacity. A portion of the equipment viU ha·H to be 
replaced in its entirety. 

2. Production capaciti•• are poorly exploited because of tbe lov equi,...t 
availabilitJ factor (betve•n 40 a..O 60 per cent). 

'lbe con•equences are of three kind•: 'Die .. aufacturers produce le•s, tbey 
produce poorly and they continue to .. ke bard-currency puRhases. 

2.1 Le•s production 

'lbe aachinery i• paralysed or el•e it i9 able to operate at onlJ reduced 
•peed. 'Die ecoaoiiic penalty is at lea•t equal to cbe value of tbe uDrealised 
production. 'lhe cott price per unit produced it far biper tbaa anticipated, but 
tne production is told at tbe price tbe custoraer• are villiq to pay. 'Dae. 
•aufacturer sells at a loH in the local .. rket aad i• unable to Mke po4 on bi• 
debtl. 'lha illpact of this pbeDOMDOD is aU the 1reater due to tbe collapte iD 
petroleua revenues. It is at this poiat tbat the inability of the plant• to repay 
tt>'lir loan• throu,h ~he iDCOM derived fr• tbe export of tneir productl oecOMs 
vividly apparent. 
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2.2 Poor production 

lecauae of the •&in& of the equipment ... nufacturing standards can no longer 
be aet. 1bia ia u..ediately reflected in tbe quality of the product. Altbougn it 
ia the user who ia directly d ... ged. the entire economy ultiaately auffera. 

for example. locally .. nufactured taps nearly al•aya leak in a particular 
Kiddle Eaatern country. Dae reault ia the vaatage !f 20 to 30 per cent of water 
tbat i• acaRe. expensive labout l.ooo francs per a J and difficult to produce. 

Electric cable reels are never of the required length becauae tbe .. chine• 1 

iaaed in rubber-coatina the cable• fail every 200 or 300 aetre•· Aa a conaequence. 
when carryina out electrical wiring vorlt. interaediate connecting boxea. vhicb are 
coatly .and repreaeat an additional aouRe of .. uunctiona. have to be installed. 

At a particular yo&hurt plant. tbe .. chines used to fill tbe jars perforaed 
erraticaily. Same of tbe jar• •old were empty. 'nae customers finally 1rev weary 
of this situation and tbe plant closed. 

In certain cases. the econoaic penalty is illllediate, in reapoaae to tbe lav• 
of the .. rltetplace; in otber• it is indirect. Products of poor quality continue 
to be .. rketed, vitb customer• buying tbea for lack of anything better (in one 
Ka&brebian country. for ellA8ple, it is difficult to purchase a can that does not 
leak). 'Dae situation i• even more serious when the pnduct is used a• a •inale 
component together vitb otber• in a larger iteai iu poor quality baa an i ... i.dioua 
and sa.eti.llea irreparable.effect on the final product. 

For ellA8ple. builcliaa• which were supposed to have been able to resist earth 
tn.ors of predictable intenaity have been entirely destroyed. 'Dae cement used in 
prepariaa the concrete •• of inadequate aec:nanical atrencth. 'Dae cost of failures 
of this kind ia difficult to quantify, but tbe lo•• is real even if it is diffused. 

2.3 Coatinued bard-currency purcbaae• of unrealised production 

'Dae requir-.nt• of the .. rket take DO accouat .of tlie le•el of plaat 
procluctioa. If the dmaad is to be aet, there is DO cboice but to import. 1bh 
iavolves a double outflow of currency: firat, in order to be able to continue 
purcha•ina ia part vbat •• to lane beea entirely .. aufactured locally, aad aecond, 
in order to repay tbe loans already aasUllecl. -

'lbi• i• the aituatioa in a particular "-ahrebiaa country tbat i• atill 
i.mportina balf of it• cment recauireMDt• even thou1h, oa the baaia of it1 domestic 
plant capacity, it ouabt to be in a poaition to export a part of it• ova ceMDt 
pnductioa. 

A aiailar exaaple cao alao be Hen io tbe ca1e of a Mjor aupplier of 
electricir:y duriaa the early 1980.. follovioe tlae lausbia& of tM auclear 
pnsr-, tbe power 1tationa operated at an nailability factor of oaly 
60 per ceac, vitb tb• eoe111 abortfall CODtinuiaa to be 91Ci• up by fuel-oil-fired 
plaat1. r..c of oae NJ of dovDCiM iD 1982; 2.5 aillioa franc• iD foreip 
acba• iD Cbe ca•• of a 900-lll powr •tatiOD for Cbe pu•llaff of Cbe •C•H•SJ 
cnde petrol.-. All ebb io ... icioa to tbe fact cue coaciDuiD& npe,....c1 bad 
co k _. oa the out•taadia& dollar loa••· 
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CllAPT£ll 11. IltV£~'TIEllT Iii llAINTERAICE: WHAT IEllEFITS? 

Maintenance invest-nt is a 11eans of .. ting one'• capital assets profitable 
and of preserving them at the right cost (thus eventually reducing tne costs of 
.. intenance). 

'lbe first of these two benefits, i.e., the generation of profit fraa capital 
investment, is possible because .. intenance provides a vay of increasing tbe 
production output of a plant or factory. 'lbe second benefit, tbe e•entual -
reduction of tne .. intenance costs, follows froa the fact that what is involved is 
a detenaination of tbe financial burden regarded as acceptable for the purpose of 
bridging a production facility to a desired operational level. 

Section 1. lncreasiy the production output of tbe facility 

'Ibis is the 110st i.llaediate and visible anticipated effect of .. intenance 
invest•nt. Ille states involved are of tvo kinds: econ.Uc and social. 

l. 'lbe economic stakes 

Maintenance invest-nt leads to an increase in the number of plant operatin& 
bours. Siailarly 1 there is an iaprovement in product quality, and this is one of 
tbe essential conditioas for the ability to sell locally and to eaport. 

Supplying the local .. rket is an essential factor in the effort to .cbiew 
-self-sufficiency. Selling ~broad is also a par_,...t consideration, since it ia 
throuab export sales that a country can earn the foreign eRba!l&e that represente 
tbe only ..... of payment accepted in internatiooal •rket trauactiou an«I, 
specifically, in repayment of the loan• aH...ecl for the coutruetion of plants and 
factories. 

It should be rneabered that by producing goods of mediocre quality at a 
maximua level of 40 per cent of installeci capacity. it is iapoHible to export. It 
becmes necessary to tap national foreip exchanae resenes in order to repay tbe 
outstanding loans. Production of this kind can_ never contribute to utiaa a 
country •re ecoacaically a ... toaomous; on the c:ootrary. it ••ry ofta deepeD8 its 
dependence in two vays: as a buyer of tbe •terials required for production and as 
a borrower in the international .. ruts. 

'lbe aia, tbereiore 1 -•t be to iapio.e production in not ooly quantitatbe but 
also qualitati•e ten.. Obviously, for tbe purpose of satisfyina tae internal 
d_.ad, but also in order that one's pnduc:ts _, be competitiw abroad aD«I become 
sources of foreian excbaop. 

Consider the case of a lar1e central •intnaace worksbop (ISO persoos • six 
repair sbops: n:viodhaa of electric: •tor•. mcbiaina. mclaaDic:al wrk, boiler 
•kiaa, wldiq and bard-surface chrme-platiaa). AD eu•iutioa of all tlle 
available equi..-t bad •ban that 50 per c•t of tbe ucbius wre imobiliud. 
llalateuace alOUDted to DO •re tba:a •k•sbift re,.irs • vitla the Mlle mc:llioes 
"ca•iNliHCI" to prcwide replac-t •,.re parts for tbose tbat wn still ia 
operatioa, coasMlerina tbat DO spare pert• bad MeD purc:laa... for tlle 100 or so 
equi,...t UDite iutall&d ia cu vorkalaop. 

A ..-er of see,. •re taken to ..-.IJ the •ituati.oD. 

rir•t of au, tlle pualaaH of tile tecllDical docu•••tatioa, at a co•t of 
4 ai11iOD freach f ~ac• for a mclaiDe17 iaYUtmaC la tile oner of 150 ai11iOD fr•••· lat, tlle preparatioa of a.,.., OD ... ,. pert• ,...,,_.hat a co•t of 

·about 2 aUUoo frws. It ha• ...... -u, •- P"•~l• co ,.RllaH the ,.re• 
and co oqaaise tile varellou•• o,.racioll. Total __ , of tlle oder11 Bout 
5 ailJioa f~•· 
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'Dae aext •tep va• to introduce a sy•tea of preventive -intenance. Toe 
.. chine• were in•pected every day and were lubricated and cleaned on a regular 
ba•i•. vith part• and components subject to unusual wear periodically replaced. 
'Darougb thi• .. intenaace investment it vas possible to reactivate 45 aillion 
francs' worth of unproductive .. cbinery for a total cost of 11 aillion franc•· A 
part of thb amount va• paid for in.local currency (the 1tudy on •pare partl 
requireaents). 

'Dais replacing in •ervice of approximately 30 per cent of the total in•talled 
equipment pool vas reflected in a 30 per cent increase in busineH turnover. An 
iapro•eaent •• aho achieved in the co•t nrice aector, •ince one-tl:.ird of the 
')ersonnel bad pre•ioudy been underutilized. 

Another consequence: 1ly o•erhauling certain large aachine• (a .ertical lathe 
vith a di..eter of 6 a, • beri.ng aill and a parallel lathe vitb 12 • between 
centre•>. it vas )Kt9Sible t• a•oid ha•ing to send the parts to Europe for repair. 
'Dai• resulted in a 1.-.i!!lf •f foreign exchange benral aillion francs a year). but 
also in a reduction in dae tiae the equipment vas imaobilized: a fev week• iutead 
of tbe usual eight to nine aontns. 

Another example. Consider the case of a rolling aill -in vbich a aaintenance 
investment was aade. above all for the analy1is of production •toppages. 'lhi• led 
to an iaproYeaent in the qu.:lity .,f the coils aanufactured. Con: 1 aillion 
francs. Output: an important export breaktbrougb (aore titan 10 per cent of the 
installed capacity or about 70.000 tons), .. inly to Japan and the Dai.ted States. 
together with the re•ultant. foreign exchange revenue. 

2. 'Dae social stakes 

&i8ing production i• the proof that it is possible to e•cape froa an 
inevitable pattern of breakdowns. One learns that it is possible to service the 
aacbinery and to aaster certain kinds of aalfunctions, with u..ediate and tangible 
results. One also finds that one can bring about changes not only in the quality 
and the quantity of products, but also in operator skill and aotivation~ 

2.1 Develoeiaent of know-ilov 

Wbea a worker seeks to understand why a piece of .. chinery fails, be is on the 
road to proaress. 'Ibis is because he has a better understanding of its _operation 
and is tbu• able to use it 110re effectively. 

Wbat is at stake here is a 1enuine tran1fer of technoloay: tne acquisition by 
the equipment operator• thealelve1 of lmovled1e reaardin& the performance of the 
11aebiaery on the ba•i• of its behaviour in operation. 

Consider, for example, a certain cold-1hapia1 line u•ed to produce 1alYanized 
iron panel•. When tbe line va1 •tarted, there vere five forei1n technical 
assi•tants 1upervisia1 the work of fiYe national1. This •ituation r ... ined 
uncbanpd for two yean. 

At tbi1 point, the plant •nas-ent YC>luntarily decided to aHume the 
re•pouibilicy for •na..-nt. 'lhis enabled tbe shop-floor worker• to improw 
their uaderetandiaa of the liDe to tlw point where tbe praHnce of the foreip 
tecbaical consultant• soon bee.. •uperf luou•· 

Coet1 f be 80Dtb9 of on-eite traini91, to1ecber with a •niaa of foreip 
acba.,., plut 3 •illioa franc• for ttcbnical aHbtaace. lad effect• of tbb 
actioa1 lftleD tbe time c .. to double Cbe capacic1 of tbe Hae, all Cbe equi,...c 
•• able to be desi1aed ancl produced locall1, re1ulci111 ia a forei.10 escbanp 
taviaa ••timaeed ac l•illion franct. 

i 
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2.2 Maintenance a• a basis for l!Qtivation 

Good repair vork requires a good knowledge of the .. chinery. and often the 
operator becomes involved and accepts the challenge posed by the overnau1 of the 
equipaent. Resignation to the inevitability of breakdowns is overcoae, What is 
aore ... intenance provides an opportunity for deaonstr~ting tne relation•bip that 
exi•t• between the condition.of the .. chinery an~ the level and quality of 
production. 

lbere is the exaaple oi the wager von regarding the rep.ir of a bl••t furnace 
in lijO days. 'lhe central .. intenance workshop personnel bad been alerted to the 
fact that a.ooo pereons would be .. de redundant if the disruption were to last 
longer than planned. The challenge was taken up: no technical as•i•tance for the 
repair. but a aonitoring function carried out in accordance with international 
standards. 

lbis is the saae philosophy that bas been developed in Europe and Japan. 
Operators are given a sense of awareness and an incentive. 'lhe re•ult i• .. asured 
in teras of the length of tiae the equipaent reaains unserviceable. In thi• vay. 
at a particular lorry aanufacturing plant the unavailability factor for certain 
equipaent units iNIS reduced by ten-fold {i.e •• froa 15 to 1.5 per cent). 

Section 2. Eventual reduction of the costs of .. inteaance 

In the field of aaintecance tbe objective to be achieved aust be clearly 
identified. Investaent for the sole purpose of increasing the availability of the 
equipment aay produce undesirable effects: .. intenance costs bec08e prohibitive 
and drive up the product sale price. Conversely, refusal to invest in aaintenance 
is equivalent to exposing oneself to the risk of a aajor accident, whose cost is 
equally prohibitive. 'lhe objective. therefore. should be to control the costs of 
aaintenance. i.e •• to strike a consisten~ balance between the investaent• allocated 
to aaintenance and the effects of this investaent in teras of product;,o hours. 
By so doing, it is possible to avoid tvo traps ioto which aany have f•llen. 

'lhe first trap to be avoided is that of proaoting equipaent availability at 
all costs. 'lhis vas"tbe situation in the case of the power plants already 
aentioned. 'lhese facilities bad undertaken an action progr~ to increase 
availability (from 60 to 85 per cent). 'lbe procr~ con1isted in the purchase of 
tools to be used in carrying out maintenance operation• aore rapidly and in an 
increased reliance on sub-contractiag. Maintenance co1ts vent up by 40 per cent 
{or 60 per cent of direct operating cost• apart froa fuel). With the 1lU11p in 
petroleum prices, the co1t of a nuclear-cenerated kWb turned out to be too 
expen1ive. Maintenance cost• had to be lowered without reducinc equipment 
availability {down froa 100 eillion franc• to 80 aillion for a 900-llW plant). 

'Dae 1econd trap i• to totally neclect aaintenance. 

lbi• uy be exemplified by the cate of a lock in a wide-clearance canal. for 
lO yean no aoney w1 •pent on •intenance. 'Dan, one day, there va1 aa accident: 
ou of tbe chaiu boldiaa in place a 110-ton lluice pt• 1uddenly pve vay. 
~rcial ebippins •• dieruptecl for two llCDtbe aad repeir• totalled ou-tbird of 
tbe initial inve1tmenc - 16 •illion france. 

A de1irable objective1 inveet todaJ in order eYentually to reap tbe fiuit1. 

'lbi• iDYolve• ••tablbbin& a •iDteaance ••nice tbat, vbil• requiriDS a 
•isable initial ine1C..nt, rill ewer tlle courH of. time •ke it poH1'1e to cut 
back CO•Ct. 
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for tbe purpoee of reducina .. intenance coats at a large steelworks. an 
investment va1 •de in a coaputeri&ed .. intenance •nagement eystea ae well ., in a 
"conditional •inten~eace" (i.e .... in~enance-as-required) procramae. Initial 
coat: aproxiaately 8 •illion francs proclucina a 40 per cent reduction in 
.. intenance outlay• in two 7ear1. 

CHAP'IElt Ill. PIOPOSALS 

In order to .. ke proaress in tbe aaintenance area in tbe industriali&iag 
countrie•. it is aecesaary to •elect priority action target•. foEmUlate action 
progr-..es and establi•h tbe role• of the different participants. 

Section l. Definition o{ international action tageta 

To undertake actions in all the couatriea and in all the sector• would have 
tbc effect of fra..-nting tbe international assistance. All riaK of aucb a 
tU.epertal of effort ahould be avoided. What ie needed is to •elect epecific 
prtotitJ eector• for the launching of procr-..e•. a DUllber of coUntriea to perfona 
a relay function. and certain pilot plant• to be re1ponaible for effectina tbe 
tranafer of experience. 

l. $election of key aectora 

What ie the point of investing to increase a plant'• production if all that is 
gained i• a piling up of .. nufactured products due to tbe abaence of adequate 
traaaport facilitie1 for diatribut~ thell? 

'Dae sector• in vbicb action can be u1efully and effectively taken ~re those in 
which bottlenecks occur, vitb negative effect• on the ecoD01aie1 of the 
induatrialising countries. 

'l'be production and distribution of electricity 

Electricity is needed for powering plant• and f~ctories. llothing vill be 
aerved by putting iato .effec~ an ac~ion plan at a plant that in aay ca1e will be 
abut dova for several hour• a day for lack of electric power. 

1be production and distribution of water 

Siailarly, if water i• required for tbe production processes, it will be 
pointless to undertake a maintenance proar .... at a plant that lackl a reliable 
water supply. What purpo1e can be served by repairia& irriaation pump• if ao water 
reaches tbe ducts? 

lctllia& stock 

Becau•• it• state of repair is of critical importance to the aupplyina of the 
plants and construction sites and to the distribution of fini•hed procluct1. 

'lhere ii the exmple ·of a apiral tube plant that over a period of two yura 
accumlatecl 12 llODth• of production (200,000 tons) due to th• lack of available 
rail cars for it• tra111port. 

jgricultural and irril!tioa esui,..nt 

lecau•e food aelf-.uf ficienc:J dependl oa it. 
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fertiliser production 

lecauae it determine• the siae of crop Jields. 

aecauae production deficienciea here .. , 1ive riae to bottlenecks in tbe area 
t of housing. but alao in the building of plant• and infraatructure. 

Produc~ion of concrete bars and metal ahapea 

• lecauae there is a need for ateel for uae vith concrete and for the 
.. nufacture uf girde~• for use in tbe construction of plant frames. 

2. l'be identification of pilot plants fly sector and t>y couatq 

'Dae vorlt perfoned ... t be credible. Ar. eacl ahould be put to tbe habit of 
arranging innumerable visits by experts. who then spend at moat a welt at the 
enterprises inspected and whose repurta aubsequentlJ pile up on tbe dealta of the 
of ficiala of national and international institutions without ewer receiving any 
genuine follow-up. Further. it ia necessary to break with the practice of 
sub9itting general recommendations. which. while tbey .. , gain the acceptance of 
those proposing thea. fail to generate any ntal progreH at the enterpriaea 
the.selves. 

An in-depth analy~is of the situation at a given plant aad of ita concrete 
training requirement• require• several ·months ot work bJ • teaa of apecialiata: 
methodologists. inventory .. aageaent experts. work preparation apecialiata. etc. 

'Ibis is the reason vby ef forta should be focused on a specific plant iu a 
specific country. 'lhe selection of this pilot plant should be baaed on its 
deterainatioa to put an end to its chronic underutilization of equi,.eat and on the 
fact that it belongs to one of the key aectora. 

'Dae e:itperimeat. if successful at one plant. uy then acquire tbe force of 
example and add to tbe credibility of action taken at the international level. 

3. '-ablicizin& paat 8Kperieace 

Dae tboroup perforuace of any operation takH time. And rather tbaa 
recommenciaa the aaae e:itperiaea.t in each country. it will be enouan to .. ke know 
vbat ba1 already been achieved. Here• it ii tbe pilot eaterpri1e that will act a• 
the relay point. peraitting otber plant• of the .... aector in the aa.e country or 
in aei1bbouri111 countries to profit from it• acc011pliahllellta. 

Section 2. Definition· of a frwvork for tbe proar.- of action 

'lbi1 involve• defining th• area• of action. It i• of no u•• at all •i.,ly to 
train .. iateaance personnel; in parallel, the .. cbinel'J ••t aleo be cwerhauled 
and tbe orpaisational atructure• and exiatiaa procedure• brouabc up co dace. for 
cbeee rN•ou, Che need i• for Che •iaceaance craiDia1 iaiciative co be 
acc011PAnied bJ a paeral and lonrten overhaul proar-.. 

1. 111• objectiYe1 co coebine •iateaance recnm aad traiDis 

IC vill bardly be NtiafacCOq CO proYide traiaf.aa OD Cbe OM laad, vlaile 
car11i111 out aeperate racove11 operacioae oa Cbe otber. Jue Cbi• 1.9 preci1el1 vnat 
bappeu ia the •Jori.CJ of ca1••· A 1nup of nperc1 aul1••• Cbe •pare pare. 
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requirement•, oraaniae• the etorage facility and establishes a systea &:or the 
codira& of the rarts. Jn parallel, the future varebouee fore.an is eent abroad for 
trainiaa. 1be deeicn of tbie trainina is divorced avay froa the actual work-place 
at tlbich he vill be called upon to perfora bis duties. 

1be neult is that, upon his return, tbe individual in queetion vill bave to 
adapt biaself to an oraaniaatioa in tlbich be uy be completely loet. 

'Dlus, it often happens that follovina the departure of the technical 
aHietants tbe traufer of technolou breaks down; the national staff have at 
their dieposal tool• vitb vbicb they are not alway• faailiar for tbe naeoa that 
they t..._.elvea did not pzoduce tbl!a, aad alao becauee these toole, altbou&h 
,desi.&aed by bicbly qualified forei.&n specialists, are not always optimally euited 
to local coaditiou. 

For emple, when draftina technical doc.meats, such as pidea, note• and 
orpaiaatioaal -auah, couideratioa -at be aivea to the culture and laapaae of 
the country concerned. 

Paralysis of the technolog traufer pnceas can be avoided by pzovidina 
oa-tbe-job trainina, while at the sme time undertat.ina the restoration of a 1ivea 
.. intenaace fuJaction or tbe repair of a •chine. 

lo this vay, warehouse workers vill be trained .in the teclmique• of etoriac 
and preaervin& parts, vhile ai.multaaeoualJ participating in tbe task of puttiag tbe 
warehouse in order. 

1bose responsible for the preparation of the work vill be trained ill tbe 
techniques of estiutiag the tille required for repairs, vbile at the smae tille 
participatiag in tbe draftiag of the equipment •intenaace pides. 

'Dae aaiatenaace mechanic• vill additionally be trained in work.in& method• 
(e.g., the alipmeat of a liaeahaft) in parallel with tbe perforaaace of 
aaintenaace operations on turbines, diesel croups, etc. 

2. "Action-traiaiaa" 

'Jbis i1 action~iaated trainina in the various •intenaace et.ills or 
occupations that are required. 1be idea is to call on technicians epecialbiaa in 
a particular •kill ar.. to :illpart work-place training to their counterparts and at 
tbe s-.e time to contribute to the recovery of the enterprise. 

2 .1 1'vinni9 

lt U poHible to marine that this traini!I& aipt be baHd OD a "tvinniq" of 
tbe selected enterpri•e with another enterprise in vhicb a veil-developed 
.. inteaaoce piosr .... i• in effect. 

2.2 ln1tructor1 

for • ...,1., tbe varehou•• foreun of oae electric power plaat •i&bt be 
•••i1aed to a si•ter plant for the purpo•e of learnins tosetber vitb hie 
counterpart at that facilit7. 

· 'liaie approach ie iatere1tia1 ia that it •k•• it po11ible to UeatifJ the 
dif ficultie1 eacountered in th• perfo111aace of a 1,.cific occupatioa (1kill area) 
and to .. •is• a trainiaa plan seared to addr••• tb••• difficulti••· 

J 

1 

' 
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'Dae idu ie to propo•e tlae •tbod receatlJ applied aaccea•fallJ ia Fraace <t• 
Sc'-rt• Iii.Hi•). 'llaroo&h thia •t'1od 1 ,_.. peraou M•e Hea traiaed • the 
Maia of tbe ac••iaiti• of a a~ific akiU area. AD iaatnctor (Freacla: 
•tutear•), a jourae,..a worker rea..-ible for a apecific po8iti• ia tllle pleat, i• 
ai.ea tlae reapouibilitJ of vorkia& vitla each of tlae traiaeea mad of lllelpi-a laia 
ac .. ire the akilla of tllle occupati• ia .-e•ti•. & pmfea•i-1 traiaer -itora 
aad pn-.idea 1aa.--oa aupport for tile •rk of altout 12 JCMID& penoaa. 11.e4taired 
time: two JUr•. 

2.3 bcbaapa 

'llaeae uc......- could take place ia t• follovilta faalaU.. i..tmcton, 
•pecialisiac ia a particular -iat ... •e uill area, llialat .,... ~lar ,.ri ... of 
time at t• •terpriae to h aaaiated. 'llai8 impliu die pre~ of at leaat -
tr•laer vidt a •teeialiat' • '-91 .... of t• akill area• _. u mD7 iutnctor• u t'*" _.. akill ...... 'Dae •,et:ialiat tnimer rill llOCla -1,.. tlle teclaical 

_ p~l.- to i.e dealt vitll aad will a..1-t t• tniaiwa •1-· 'Ille i.atnctor is 
n....-nle for qatwticall1 -itorims die ..n of -.t. cotate..,.C• ia die -
~iate j.,._ ea-.ii11•1wt. 

J. Traiaiaa f• wide• •kill anuT 

It wuld be vn11& to wt.la to pnride •imalta..._ u•utallce fer all die 
-iatwace fwtioaa. la oder tlaat die•••- npain a.a .. carria •t, 
certaia tub -t .. perfomet. ._e an ,__,.. toptller _. claaaifW vitlaia 
tbe -jor uiatea11ee faactioaa. -.t tlaia -.. i8 tut pn,.r .,Ur ftf&Una 
tbat certaia fanctioea h baadled • a ;rioritJ ... ia and _tllat it ia t ... • diet 
alao'Jld be tacklell aud of tlae otiaera. 

Ve pmpoae e&"7iaa out t• folloviaa actiritie• oa a prioritJ ... ia: 

- Diapoetic RneJ aad inwatoQ of tlle collllitioa of tlae 1111Cllbe~1 
iaatallatioaa aad tecllllical •c -•tat1-; 

- Diqaoatic ••neJ of tlae oqaaiutioul atructurea ia place, proc ... n• a.a 
nmaa reaourc•. 

la tN lipt of tbe aboYe, it will tllea .. w .. aar, to deal aucceHiftlJ wit• 
, .. follovilll 6aactioa•: 

- SupplJ of •pare parts, iaYatoz, ••a-at aad atorap; 

- ro11mlatioa of tla• pr•••tift •iateuac• proar- WetboU fnctioa); 

- l'reperatioo of tbe •iauaaace wrk ad e8tabli8.._t of t• m.iateaaace 
au••; 

- klledulilta aad iaiti.atioo of tbe wrk; 

- llaiacnaace co•t uaa..-.~ ad accouati111; 

- ftlJdcal eucutioa of c• actual •iateaaace operatiou OD tbe mclliaer,. 

'Ille lbow faactiou will r .. uin traiai111 ia tlle folloviDI occ.,.ciou bkl11 
arue)1 

- .. iataaace audit for tlle dia,..cic •neJ of r .. uinmah; 

- We clnk, iDYntOIJ •upr, pua:lla•iDI apac, vanllou-• aDll 
cootnller (for tlle •uppl1, iDY•COSJ ... ,_.., ... •CK ... facciou); 
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llorltera ill claaqe of tile priaicipel fuactioaa; 

- lletlaod• preparer• by tecbai,ue; 

- ScheduliD& aad iaitiatioa officer; 

'leclmiciau aad operator•. by teclllli,ue. 

Wbat products an to " produced for tile traaafer of eaperieace fraa the pilot 
ilaat• to tbe enterrri•es of ta. ._. type? · 

-& ~r of key •eetors· bne ..._. c:llose• ia oner· to aYOid repetitioa of tbe 
a.- 81*f'•tiou. la onler tbat each ·eaapera-t .. :r lte of pnfit to •terpri8ea of 
the .... type. the pilot pl-t ... t •pecificall:r develop certain report• tbat 
coataia a record of its acc-pli•lmeata. 

.. 
'Dane remarks: 

'Daue report• are crucial to tbe •ucce•• of the tr-.fer of .-perience ltetveea 
plants alld betveea countries. - tile taqetiag of a plant by key aector and by 
couatEJ can only be effecti'we if 'the actioa is •ubae,ueatly teplicated by other 
eaterpri•e• in the same aector. 'lbe eaperieace gained by the pilot plant muat be 
retranaaitted. Bence the need for report•, which remaia aece•sary eYen if the 
transfer process mast in turn involYe exchanges of persons. 

'Dae preparation of theH report• aeceHarily involYH tbe need to adapt ta
to tbe individual coaditioas of each enterpriae and eacb countEJ. '!be 
documentation prepared at the pilot plant .. y always tie u•ed·a• a working basis. 
tbu• el&.iaatiag the necessity oi be&iaaing again fr- scratch. 

For ezaaple, the establisbment of .. intenaace cuides for.an electric power 
'pl•nt represents between 40 and 70 ... -years of work. Bence the interest in saving 
a sub•tantial part of_ this time by draviaa on the documeatatioa that another 
enterprise of the aame kind us produced at the end of the proar-e. 

'Dae preparation of these report8 by the pilot enterpri•u of the 
indu•triali&iDI couatries is aa indispeasable staae: becau•e they 1ive concrete 
expreHiOD to the lmov-taov &Cfl'lired by the enterprise ia ,uestioa; because tbey 
provide a poHible basis for the traiaiaa of other aaents; aad because they 
facilitace tbe traulliHioa of tbe skill• acquired to otber eaterpriees. Finally, 
these recons are 80re closely ,.ared to aeeds of tbe iacluecrialisiaa couatrie• 

f 

) 

thaa tlioH of a llOdel aterprise, whetber ia Europe or Japaa. " 

'Dae kiad of doc .... cacioa referred to ai1bt iaclud• aaint ... ace pides for a 
1iffD f•ilJ of equi.,...t <st ... turbiue, c-.at-vorke furaaces, etc.), as wll as 1 

rules for tbe codiDI of spare pare., vanbou•• •aas-at ..... 1., ... adbooks 
ccweriaa pncedur•• for .. tatwace orpaisacioa, cbe craiailla p-s1 .. for 
•PKific •kill areas, audio-.isual craiDi .. teclaaiques MrieM, etc. 
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Sectif"D 3. Dafiaiti• of P!'!JrW pideli•• 
and ~be role of tllte ••rioa• participaa~• 

1. Qaideliae• for tlae e•tabli•lmeat of the •ewa pilot projects 

'Dae piopoub formalated alMtft •J h dewloped aroaad tlae folloviaa ...... : 

- Selectioa of tile couatrie• acceptiaa tlae co-otieration proar-. vitb t• 
•pecificatioa of tlle ia4u•trial sector ud tlae pilot .. terprbe; 

- &.tablb-..t of a local •tncture to •gpport t• operatiea ud to act - a 
focal poiat for tile tnufer of uperiace vitltia tile iMa•trial •raaclt ia 
tile lao•t couatE7 ... u - ell!llellt of •• iateraati-1 •iateMace 
iafoEmtiaa aetV8rk; 

- PreJIRatiaa of tile •iacao•tic •aney of tile •itutioa at t• pilot 
eaterprue. cOIMluctH :ia parallel vitla tniaillc ia .. iat-se _.itU.: 
t• pilot nterpriae is ... uted ~ t• local eupport •tnchn; 

- Foimalatioa of a nccweE7 plaa, .-•tificatioa ... campletioa of 
illplmeDtatioa plaaaiaa. 'Dab coacerm eimaltaaeoul1 tile nedYal of die 
..cbiaeE7 aad iutallatioaa • tlae re• ... iDI of tlae ospaiutioaal etzuctune 
alreadJ ia place. t• tniaill& for differeat •iDteaam:e elill areas. aad 
tlle preparatioa of doc...eatatioa aad procedures; 

- 'Dae fonulatioa of a plaa for tbe fiaaaci11& of tbe pilot eaterpriee 
recOYeE7 proer- (utioul and iaterutioaal •••i•taace); 

- Eucutioa of tbe plaa vitb tbe support of tlae local etncture; .-.ucatioa 
and du ... iaatioa of tlae doameatatioa aad proce.ture• dewloped; 

- Tr ... fer of experieace to tbe eaterpri•e• of tbe .._ bram:b vitlaia tbe 
couatq vitb tbe eupport of the local eupporti111 etzucture; later oa, 
traaefer of tbe experieace to tbe otber couatriee. 

2. 'Ille role of tbe differeat earticiraate 

It vill be up to tbe Goftr-.t8 of tbe iaduetrialisiaa couatria to cnate a 
eupportiaa etructure for tbe operatioa, wbicb •i1bt repreeeat tbe firet etep 
CO.de tbe atablie.._.t of a •iateaaace iu titute. Dae purpo•e of tlaia 
etructure vill be to aHbt tbe pilot eaterpri••• a wluatary eatity, duriaa tbe 
differ•t , ...... of tbe ~roar-. · 

It vill aleo be up to tbe Gon~t• to briaa toptller tbe f iuacial 
re•ource• for tbe impl-atatioa of tbe pilot eateipri•e- ncoftry plaa. 

It will be tbe ta•k of tbe eectoral eaterpris•• to i.adicate tbeir iDtenet iD 
tbe operatioa ad to detemiae what workiq procedure• sbould be followd vitllia 
tlle kaacll for folloviaa up tbe proasaH of tbe operatioa. 

Couacrio de•iriaa co dnelop teebaical co-operacioa vi11 be called upoa co 
••temille tbe Mdalitie• of a .. i•ti.aa tbe pn1~1 ... i, ia tile ••tablu.._, of 
local uiat ..... iutitut••• tlle proridoa of •pecialuc. ad craillere, 
•pomoraip of a pilot nt•1Pri•• bf ucioul nterpri•••• sr•tilla of loa• for 
Clle u.,1-cacioD of tile nco.e11 pl••· 
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Ull!Oo•a taelt vill M to tue chaqe of tbe pilot phaee and the pro.otion of 
the operatioaa. Specifically, UlllDO vould be reaponaible for the publication of 
tlae doc-nte, tbe pteparatioa of tbe audio-visual aateriala. their translation and 
their dia••inatioa. Dae Oqani&ation ••t provide tbe Mana aeceHary for 
prmotill& tbe tranefe1· f 11111 one couat ry to another of the ezperieoce seined through 

-the pilot experimeata. 

'Dae intenatioul fiaaaciq qeaciu caa caatribut'! the fund• required for the t 
eacutioa of tbe c.-epeYatioa progr~ •. , 

1 




