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Ch'ip t'ir    7 

T\<".   Import''nr"  of  l'-'iriUr   nrn  ani   ('••r;.'! r  for '•V^K.'nic 

Devalen "fit 

A,      The   I ; l'-.i ' ir-i   e f -•irit"",'!n»r>   fil   r-'^^;r  iti   lo-r.*   'ir- vr 1 ..-•'-d cow 

Ono   of the   crr.racteristic.-;   of leant   develops    countries   in   the preat 

scarcity of   capititi,   lt.  :-:¡e.ild  bo   expected,   thev'forc,   thai,   capita). 

Cood3   in  thf.r.» countries ,'>.<" e uaint.'.inc-d  better th'tn  in  inri;irstrially 

developed nations which have  a relative  abundance of  capital   floods. 

Besides,   the  natural conditions   in  many developing countries  rail  for 

Bpocial caro  of mchincry and structures.   Tropical  climate,   extrcroly 

liiph  or low hurachties pose   their  ov;n maintenance problems unknown in 

temperate  ZOMíS. 

Unfortunately,  the actual  situation  ir, anything tut adequate   to the 

conditions  prevailing. Since many ycrrn,   expert;- have  stressed  the 

lack of proper Maintenance and repair  in developing countries.  In 1958, 

Hirachman wrote  in hie Stratirv of rr^.nr"nir: F'ìVCI oornent: 

"This  is perhaps one of   ¿he mont  characteristic failinrs of under- 
developed ccüiiries and  one   t'i;-.t   is  srro-'ui ever the   •.•.hole   j;or.onic 
landscape,  erodine; soils,  stalled  trucks,   leaking roof.-;,   prerr.atur-e- 
ly run-do-.."i «achinen,  unsafe  briores,  clo/r{;od-up  irrigation ditches  - 
«11  testify to  the sano  pcr'-asivo and paradoxical   trait:   the inadenit« 
care for oziatine capi val   in  c-ioi tal-pocr countries. "  1 

In tho sane year,  the United î.'ation3 Secretariat stated: 

"Because of in&derniatc  isainten«.ric:«»,   inàustr-y in r.zny underdeveloped 
countries suffers frcro an unduly hifh rate of dpplotion of capital 
asseta and a chronic v/astc of production c%pacity vñich even eco- 
nomically Btroncor countries could hardly afford." 2 

Í ?• „-?*  Hiftch~n» Th« Strafa of »îconoaio P.v.1 op»...*, 
T*la University Prêt«, ti«w Havan ana London, T.rltK Print in* 
(PfcparWund), 1966, p. 141. * 

2   Unitad Hationa, Mantpmwnt of Industrial ^nttrprlses jn Pad«*. 
¿fYSlofd £*"£!*•£» »*». B4t — citad in itt^atriaTtlaU^Tiad 
S«pî^i7BSrntia 2, Quitad Mat i o«., DaparWo? fooaoaio and 
•oSnOfKlw, fe« Toit, fcrah 1959, p.55. 
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The  K.ituaticm   h.n::   h.rlly  cha:.,-.-!   ,,nM   ti,,a  was   v:ri Ucn,   Yhc   na.•   com-, 

piami-, about  nr-l-cl of R-untrn-i-.m  and   inadequacy of np.ir 

supply iludí  \<.iv 
1 

ire  part» 

irivk-   in  a report  of Vn\ '.e.i ratio:)-; technical   A.-;ni stance 
Expert,  m  Vjyi       rea;ncav in a cn,r  nt.udy of  the  si(i0l  induatry   in a 

doy-lonin^ country,   ruUinhrd  m   19(6  ?.   Co   tho  United  .Vatier.c   Secretariat': 

Bastion  for ur,;,nt  action rade   in   1^R  kfl5  nothir.. lp3t  of   Ua   topi(;,Ut. 

"Th" altcntio,   of  rovcrr-^tn  and   industry  in   <rav,-n  to  the  urrcnt 
M;J1:"VV'"TI:"" !'rri,,r r un'";n3n,:'-   '••'lhc.es  ar,:i  nrac.-.ic^,   and   to 
e^ablish  prop,r  f«ciHt1(5   for  tra: ::::,,;  cf r.:a intonane*  personnel.» 3 

Tho lack of proper maintenance  practices  ha,  serious convenience«,  for the 

economy dove] .vr-ont.   P„S!5iblp  i0EceR  in prodl!ction an;i ^^  rcrultim. 

fro,,  and possibl«  ,v.,„a  forpo,.a  by,   inadequate maintenance and  repair Ire 

tho subject  of   the   following noeti on. 

and i-op-jjr 

a) T^trortif^of   ;:-rii!CT,.nt 

The nont eye-catchy W  cauncd by poor maintenance or inadtfTuate   re- 

pair „  the premature  deterioration or total  detraction of productive 
capital. 

We c.pi:al  in .carco  in developing countries,   the relative  Sportane* 
of capital destructions  ic mch £rcatcr „,„ u ^ ^ ^ ^ 

country.  Thus,   the narginal  inpact on growth is  liKevi.e greater. 

b) Production  losses 

«".    cos., „  t„fol4l . faUi„e.off ln product >nd 

1 Cu'^ig^^î^ja^î.^rg,»^?'' *•••«— 

3    "»"•Jl"tl"".  »««M...nt „f Mmrt.1   -t «... ,„ .....    „       , 

in 2, op.cit., p. 57 
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Undetected or unredressed „oar and tear of machinery, or lack of care for 

control device*,, typically results in deterioration of product quality. In 

other casen, inaiate maintenance or incompétent repair causes frcouont 

breakdowns of machinery leading to disruptions in the productio,Vworì: pro- 

cess. Durine domtu-.ß8f when the production factors do „,t render productive 

services, wages of idled labour and capH-,1 cost for idl.d -uip-:,,nt ntill 

have to I,, paid. The consent effects ere enhanced if the repair cannot 

be carried out,   or the   spare part,    -nnnot  te  delivered,   K.mediatelv.   -n~  GC-_ 

nonic penalty for stoppage of operation  i8  highest  m continuous  pnes^-t  
industrie,.   The   cost   of   in1nn„ptlorl of  operotions   ic  ]m;cr  ^   lh(.   ^ 

fabrication of assembly  of decorate unita.   1 

c)    Indued  (seenne.:-,-)   logées 

Prinary prcbetnn  losses  caused by poor maintenance and repair have „estivo 

effects on  those   fir.-,«  which are customs   of  the  firm in question. 

L•L£2*LÍÍY    of  intermediate c ods deteriorates  the oualitv of  the firal 

Products as well  - or require, additional   treatment of processif by  tne 

final .^facturer.   If  the quality „ 80 poor that  the natenal   cannot  be v_ 

at «M  but  i. .till   passed on io the cuete r.erf   the vaste  i. even  renter t- 

cuse of needless  haul*,«  by railes or trucks.   2 AGainf   it should  fce E6n- 

tioned that  the  lc.„0   through v.,ste impair economic Crc,th and  develop 

relatively «re  in a  developing country,   vhere  resources are  particularly 
lirai ted and the  industriai  sector is only «.„all. 

Induced losses occur because of bottlenecks  in  the sunply of avnro 

parts, te it that their import in restricted or that the.r shipment is 

just impossible without  lonethy delay,.1  The  conséquence  is  that many f<r,, 

try to hold an abnormally  l.Pgf stoclc of spare parts.  From the  individual 

firm's point of view,   thi.  is an absolutely rational policy,  but for the 

overall national economy thi. i8 a wast, of resource, detrimental   to ero-tV 

it «iCht be overcome by a revision of the country«, .pare part supply policy. 

1    ^- anT^ Practice..., ^ 

9    Ct' "•*• Johnson,  op.cit,.p. 163 



1 
The.  cairn i M nation of mochines  b^lor.(*n  to  the category of disguised  lessen 

duo  to excess capacity:   r-arts  aro ntnpp-c  fron adío  rechines   in orJer  to  oc 

tain  the  nparor. neede-l   for broken r.-ehinery.   /Ipain,   this   can only  be  a short- 

lived  pretine averting fra.   tho   re-.]   probln:   f.hortcrrrP nn   in   th*   w.tnlry'i 

development    policy to  provide   for an adrólo r.iiPply of  r.pare parts,  and, 

as a consequence,  uneconomic  inventant decisions on   tho  part of  the  single 
firm. 

d)     Forni rri   ovchav.i-p   lo^-or- 

The  ;Vvolo,nng ccuntru-s  rurally have  to irr.port most  of  thoir industnel 

crmipMont for invest,-,»*  and mont of  the Sp,re parts   to maintain  this  cer- 

nent.   Inad^acy of maintenance „akes  it necessary to  replace  parts  excessive- 

ly often,   Bo.-retir.es even  to e*c!,,^o   the whole rechino  before   it  reaches '. 

of it, no7-.-nl     life.   This  i.T.plior, nn  unnecersary loss   in  foreim excharv--   it 

i. an absurd Situation  in country t,:uch ^r notoriounly fro* severo"shor- 
tages  in hard currencies. 

end   J 

Chapter    TI   : 

The  importance and objectives of maintenance f-n»»inoerin« 

The importance of maintenanceengineering is great, particularly in least deve- 
loped   countries. 

(a)    Prolonging uso ful  life 

One objoctive of maintenance  is to extend the UBeful  life of a machine 

or piece of equipment.  This  is possibly the most widely accepted reason for 

carrying out maintenance but it is especially important whort   the équipant 

la very expensive or difficult to obtain.  It may bo particularly significant 

vhero there is a shortage of a certain kind   of currency.   In this special case 

the cost of maintaining the equipment ni^ht become substantially higher then 

tho cost of replacing it;   the maintenance c.sts can, hovever,  bo paid in local 
curroncy. 

' z¿&j£ •x.ztt*£tr-" R",ort,d * *ch"i~i 
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Prolonge the useful   life   of equipment may  therefore  be extre.-nely 

important.  lubrication,   cleanups,  proper training and preventive main- 

tenance  should  therefore  be  given  full   aHention. 

(b)    £rl^7j_n_^av,oi)r,Viij4v  fnr rp<> 

Under  the  emotiv,  of   .prolonging UMful  lif„  M ai;e,,pt „„ „,, ^ 

o .,-»i«  t., i»Por-.nnM of pr,c.rv¡n¡: •.« v.,h,o of lh. „uic,t0.. ,.„„    '   ' 
hoUCh   ,„.   eTlil,!rat  „,,   U   ,.,u    „„.„^   hcOTvîr)    it   wui   ^  jit 

•ul  Purp...   ,f „  ,. „ot MlllM|  f„ prod,jctlvo use  vhen  it  is so ^^ 

I.  1.   .hi. obj.ctiv. -  ,„.t of optiniilng .vkil.Mlity for UM _ ¥hich 

li... »h. i„port.„o. of h.,t.r «int.«... ^.„..„t. ,». plght ,,„„„, 
«.t•« ...  ,o ». «^ out  .,  ,h.  ri8ht tiM of  the 

«H... NO. .n „.„. ,1U dsm„d t„. _ „ount of Mtm 

Un,nf; an. „ch,.,ülin¡r lllu „,ed nost „^ ^^ (f ^ " -""• 

.0 *>«".««.   H »hou.U  o.  „„„à-   that araiUDilUy iE  not ; 

(c)    Hoadiner-r foi- use 

Ono of .ho „„„, iBport»„t obj.ctiv.. of »!„«.„„„  in eom circuratil„„3 

«IT  U   .0  k.,p  ,„„  e,uipM„t   in   ,   „tat(j   of  ^.^   for   inaunt   >nä  ^^^ 

».. in co of ,Mrs.»qr. Ex»pl„ i,ol„de th. «ndp.ent -.„ » hospital op.,ra. 

«i»i the.tr.,   fir, fidine appl^ncoo.,   resou, vohlclM|   „tc.   „, r„ch ^ ^ 

^»t.on of economo, p.00,,0. of consigan* le.3 i,?or.,.„c.   I. j. o„,„„ „»„. 
. to „a*. ... or stand.oy equipao:>t or tnciallr:/ otrv;oe> jn orfer - 

in.tont availability of th. CM.rc.ncy faciliti,,. 

(í)    "!"" »x^miinn - ?o rtMIr or renia». ? 

in    .r "I""1 ',bi•0,"* " ** ""* "»«"*« <* •»»•X.ti« and .ff,P,, »   .h„»H. ,ht »1M a,m„,ion of ,,.„,„... „„ tlM -n cw 

r.PW....t. »...Horati.. ., Mrttl„ „rt, „ ,„. ^iwnt ^     ^ 
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(e) Pc duci nr rvo:li]r t inn   rontn 

Cood. ptnr.drrdn   of r.aintenone«   will   often   reduce  the  cost  of operr.tinr 

tbe  equipment.   Correct   lubrication and  adequate  cleaning can,   for example, 

make significant   reductions  in  the power consumption.   Put   it   is   the  indirect 

savings vhich are  of wort  significance;   ^ood  maintenance  can   reduce   the 

amount of sub-ctandard   production.   In orocision  engineering  industries it has 

been found possible   to   link the quality  control  of the product  vrith  the stan- 

dards  of maintenance.   If   the  quality of  the   pre duct  tee,ir-;   to  deteriorate, 

immediate  attention   is   paid   to  the  condition   of   the rr.ichine   producing  it. 

Similar control  can  h*  exercized  in the manufacture of chemicals,   foodstuffs 

paper,  ?.nd many other Materials  the quality of which era be   influenced by the 

state jf the e.-;uii>ment._ With a univerr.al  demand  for both greater productivity 

and production qvality,   the profitability of an enterprise nay bo substantially 

influenced by  its  maintenance standards. 

(f) Avoidinr of ccnreTj^ntial   dan-u-o 

If a piece of ecpiipment breaks down  it may coat relatively little to 

repair - it is not  only the cost of repairing it which must  be  considered. 

The breakdown of relatively small  component may start a chain  reaction the cost 

of which could be  out  of all proportion to  the original damage. 

(g) Keeping prod  otion safe 

In human ter^3,   the most important objetivo of maintenance  - and one 

which must be compiemeutary to any of the others - is that  the  plant or equip- 

ment shall operate  safely.  There are many waya  in which lack  of maintenance can 

lead to accidents,   injury and l&cs of life.   lío excuse is offered for dealing 

in Bone detail with  this objective.  Maintenance and safety are therefore close- 

ly related. 
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Jhaptcr III: 

!!'tio~.nl   icticn¡   ir.tTr.ntiov.al   ^rd rf "ìCT'Ì co-op^r;-4. ion  in  i- 

r.i i n t '•:..'r.co   -nd  r^r^-ir fr.oi 111 T.  I r. ler't  develo- c.'  Ar:i'o cou^ • I'3 ' :' 

Vhilo   the  pi ir>.cip¿-l   rocp riLicili ly  f'-^r ini t irti!.;; r.r.d  cr,tr.blir.!:in.;; 

adequate  mr.intcn: r.cc anc1   ropa i r  facilities in developing countries should 

he  thu concern of those   countries theneclven,  regional   and  international 

co-operation has  acquired  increasing ¡significance   in this area.     In this 

context,   tv;o major considerations should be taken  into account: 

a) The  hulk of different     equipment in developing countries 

ìB   supplied rjiá will   continue  to >>o supplied  in  the  fore- 

seeable»  futuro fron industrialized count ri on.     As suppliers, 

those  countries  tr.l:o up^n themselves certain responsibilities 

fis  regards repeir und ir.aintonance cf such equipment,   and 

thus have an important  role to plr.y in this field. 

b) Ir the promotion ef their industrial activities   (including 

maintenance and repair)  developing countries depend rj-id 

will  continue to depend, for somo tino to CMC  to p. groat 

extent on bilateral assistance frrm industriel i zed countries 

and multi-laterial anci intornatior..-.!  co-operati on v;ith 

international bodies and. United 1'p.tions agencies. 

Civen this  intcr-rclationship of factors and the  invelvcr.ent of the 

vp.rious bodies - ir.c.ustrirl  enterprises, national  and ir.turnation.~l 

organizations -  the contributi;.", each of those bodies C?JI r.nd pcrhc.ps 

ought to t.iake tov;ar'Is improving .opair r-.r/i ir.air.tonanco facilities in 

developing countries,  shoulc' bo closely extinincd.     rhis is rather a 

cenplox suljoct which this meeting   rrmy v:ish to discuss fully so as to 

put forward practical conci .Biens and roccrjiiemdrvticns which v.'ould enable 

tha   least developed Arab countries to derive full benefit vhich regional, 

bilateral and inxerr.sîici.a1. co-eperation offer in this field. 

There are, however, many ways and meant that could be applied by the 

least developed Arab eountrics to inprove the maintenance and repair activity. 

These includot 

,a)   Operating and "a Intonane« Manual« and Other Technical Pocuwntst 

Tho ir availability is usuali/ vary Halted and, if available, in tho ori- 
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final   ìxnwnr.0   only.   The   try.«    in   pn-r-u-!   for  c-st-r-•   in   a.lv-i,rei  countries. 

Such  • -.nu-ilr.  aro u-u41y  not   s.i t ;. b 1 v   r..r   the.   )».vr]   ,-f rduoation,   skill   r.r.i 

ernrH-ro   of nilmmh   in  do v-1 - r,, n,;  r^fn^.   fn  ,.r,>rt   -V'ld   1:*  n->>   io   r— 

quost   from  supply  of m.rlnn.ry   to  r   ko   npor,-.l].y  pr carril   ^ o}inicn1   rtocu- 

nentr,   available   to alepín.;  c    mtrw,   in   thr   lorn I   1^«""*.   Such m.inu-as  rVl 

howi-vrr,   be  already available   in   oth^r,   particularly n«;fhbourinC countries. 

This      is   imdrfpMtp  and   orr.r t ir :1 ly  r .ncentr.-.toi  at   tho   lnb-ur lovol . 

Shortage   and  r.killrd  p^onnol,   partici   rly at   thr  r,„w„nt   lr-vrl,   ir.  a 

bottlo-nr-ck   m ma,„i*„fl„ce  activity.   Su->pl,.r3  of   r.-ahin^rv c-nnot „suMl-r 

acconci,  a sufficient n«»lrr of  personnel   for  trainine on  thrir pmHn,.."^,,. 

fore  the  posailnli ti.s at  the  rPßional   and  national   level  should  be fully ,vt,,un.¿. 

e)     Lo~ n )   A"nnrir';: 

Local  .sonrio ar%  as a  ril0|   not  proprrl/ ^^  ^  ^ ^ ^ 

tent  rer8,nn,l   to look afW K,inte„?„cr  proU-n».   It   is  family arredi   that 

better service  is u^lly obtain^   fro• wnpli^u  or  th-ir  loc,1   office,   if  -v.   1-.- 

W  is   „  part  of  th.  -«rpi.-r  or^„iM;i,n,   than  fron   loci   a^i«.   in  cfvr   c~,.- 

the lecil   amnrus IT13t be uPi,^od  a^  srrn ns  fr.asiUc. 

d)      A»Bi»t>nca after Guarantee Period.:  Apart fro. Urge  reputable    lWBf .0.t 

•upplier«  lo., intere.t after the guarantee period expire.. 

Donations,  l=.nC-ton- I.-.WIB end  technical r.ssist«-ir.co p.re being 

Riven by xrjny irdustrirliscc'  countries to  l.act ueveloped    nation..  While 

it is outside the EC-pe of this  paper to discu.s whether the 

magnitudo of the help i. .atiefactory,   the meeting effore r.n opportun- 

ity to CUSCUBC whether 1ho w-i.tcjicc- given could he- directed towirda 

»pecific ftrur-u, o.fe. repair r.nd r ¿inten-nco, vhor* it cculd bo nor. 

effective to proo-ting industrial  ¿wcl rpnent. 

ft)    Oblivion* cf mnplyinc; flrr,.: 

^ nu-,0« r.s -»ullinod rre justified, 

*ut «cotin« these- nocí. i. oetly.    2'ost eupplyins fi•, epp««. 

to b« willin- to copo with th*»w i**ds if roinburi*«! for the 

additional expense. 

M 
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Co*or„,n,nt3  of indori,! i,e<1  ,-ur.trics en rcl,  i„  rcclvin* 

«i»   i^r.s:    .     pprt   of   thc.ír  .,3si,t,n^   iRUr/wd   f_r   th;   pur_ 

ch^o  of  c,ulp,,.nt   fr.r,  their  i.r.-ouv,   cunln«,   c,ul*   te 

iair.c-.lcrt,   instil,   to  the   r,n;,,:r,n,: of  the   f:,ll:víin, under_ 

trJcir.ííif   UM,,,-,,  rUt. intlr,ly Vy tu   . ^rn,^ts „r  Jn 

co-f.. -;•<.,   r:   vit\  ti„.   £:•;• pliers: 

- th.  preparation  of stable  fchnical  manual. 

- .turfiaa  of local   con.u.ons an,   the  „utiaUon of suitabl. 

maintenance  techniques, 

- training  of  ner«;nrnnl   ~/%   *u 

or oth.r t.ch„,„al mt tr.inl„Ä ,„„„„„„„,_ 

- »PP.,.., „„„pin, „«,„„.   ,lth .  ,„„„ 

factory  atandani. 

to)    Hol->  i>]  i.c •   v,i ; „> ,,      .     , 

-——^-^¡^^-iil^iiSLjaiiülr^ ,.í,.1„.. ..nan.., prallB,   .„„^ „^ ^ ^^ 

-   .... »»^ PMM„ in ao,ol3pln£ „,untrlcs.   ^ 

c)     In- -O «• - «    - «^ ; 
^-Ll^JlI¿^J^corr^¿  rt r- - i r : 

of th-   , rt-vcl-P,n¿ ccuntnes,  one 
of the ir^.jor chetaci os  t-: catf tt i «.n*-     . 
fiK'  r -ir «•-,., ^^Uishm.; "cequMe tinten«.*. 

. S  '   C*    f   "no «acquît* number cf 

wl':i;.:;::;;;;', »r;;— •~ ? — 
•«unrie«,  D«rhan« • ..        • «-»am advanced 

«... Ji",rr wh -•- - « >• »*-• nou«tr..llM(i co^tric« win Ml« .ul,. 

- ~Mr foniti., li.. wL',11 ^ " """ Mi'"«'"c. 

*-*'•• —« ». .r n,u. »h. -a.  irr',' "*lntera*"•*1 



thor.iselvcs  ectaidi;\   th   ir   r   n   f.   .:.'•• "  of   aihn  ;.r,ù   re    ird outside 

fcesistanee   as  only   a j..'i¡.   in   i • ;-1 • •••  .>',>,,.   s'J^  pr.., i,. • .,e:;.      At   the   rare 

time  t)ic  dcvclopin,,  co.ntric'.  i-.i^t.   ai •...  Luild  up   th'ir   lr.dir.enjus 

capacity  to  ateo, b  suc'i  !H-1 p  a-   i :; oxt.n'cl   t r>   U..-M. 

The  role   of tic-volo,.in .   ru 't,-•<<•:,   <I,".-ü  ur-.U-r   tuo rairt   categories, 

that  of  ßoverrx-.ont   ar/i   t>¡ 11,   of   r••¡tiT; T i ••• :;. 

a) Holo  (f  Cf v.••,•"-:rt.     One   of   O >•> th.m,   K..u-.'r<;   tor   lad',   of adequata 

mintenance a.-l   repair  f..c i ! 111 <•"•  in .h • ,-1 < p¡ o.' 'iii'.lries  is 

the  lack  of unf:er;jtan:]i:i,'.    -.n :   ;.:>>,. o< i at i^n  of   ti •;   ec^r.tial 

role   the^e   faciliti'-.;  pi   y   m   t'r.o   ir. Hin t. oial i ?: ' it n   process. 

The buildir.0 up of .-.  • ¡K ;:   ;•-•  >-r..;.   ~ou-•'  ¿-.vi  'n;v icv^ss 

in  this  area   ir   ci   utr.c.-;t,   ).. ;   x--c.ru.     In. r.ost  covciopin- 

countries r,overrir."r i  .7.11     '.'.>:   -xi;      import   to  create  an.' rain- 

tain & prcjier  av e.:--••.-!-•-,   10   e   . •. .it 1 == ' . 

b) It   19   the  duty  of   industry   of  stfpoi.iri   this  valuable   capital   asset 

and  to ensure   that  these   facili tien  will   rontribu+e   to   industrial 

development.   Industry should  reconnuze  efficient maintenance M an 

important   industrial   function,   train maintenance  personnel,  encou- 

rage know-how,   and provide   the proper tools and spar«  part«. 

Chapter IV: 

Evaluation of .'s-jeots  of ioint^r 

and Repair Pro;n;aTT.e with J-V^hu-i - on I,^i-;t  n •• • 1 op^d Countri';!? 

Thu various aspects of ram tv no.; JO cm  in u^r-dependunt  r.nd non« 

of thorn can accomplish its objective sinely without thu support of tho 

Others.    engineering activities  cr.nnt copo with naintenrnce  probi««»« 

unless they aro proceded r.r»d suppo: t^d by p. number of oth«-r activities, 

6uch as planning,  scheduling,  determining level  of nr.intenr.nco required 

and other facilities.     All of th-so r.cccurcß pro pro-roquisit^c to tho 

actual work of maintenance and repair which is  the it.uk of the engineering 

personnel, v;h»thor ci the crcorir.r, fvr.d design Etc¿e er after production 

he* started.    Progrararws puch r.s those of rcprir cpcraticr.a,   corroctio« 

or replacement cf parts, and details cf preventive rairter..->.ncc, ar» riso 

theiV concern.    At thu sfroc tiwc,  ccen.-?ic and f>r¿;ani*;tur,-.l pelici«» 

end plwis cennot to iopUi-wttod uníaos tfficiw-.t tnginjoring faciliti«« 

ara nada availati«. 
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Sore of th.-   r !'¡ui i .,.ients  v.-hi'.:.  n>.od tv ar .tion  ii>   ti-.is context  rro: 

r.)     ?o<hnu   I   ,-   'i_iJ'n_->~P^'!_' ••"    n'   "-""^ ^   "'l   ••"'••'-''ir-,Á?-i 

luv  1   •<-'•/••!•   :". ¿^     •  ^''' ' -•• J__.__!_;, 

Gnu  (f  th.;  r:,-.j'i   i..-U.rs   f ni.';; deva-oil.- countries   in  Uu-.t  of 

buildu..   uM  hhlls  ^..:  r-c'iuiri :., ,.¡-ip-.nl   r.t   thj   rr.U    required.     Tris 

pr"Mcn   ir  particularly  aruU.   in  tin:   field   of (Winter;   nc •  r.nd  repair. 

little   Ml  rui'K  r-..s  Le M |u-..n   -,   fc.r  to   this .^p. ~t   of   i ndustr.ali r-.t i^n. 

In the infiltra,   th..  vvlui.u  of r.niritun-.r.cj  r.nd  repai/ v:or'<   to bo c:ped vith 

has  cr..uiul   \j   f • r  th"   Bcrvic.o pros-nt   facilities  en   rer.dor.     I>in- 

tonanrr   präventiert hr:;   thus   bocur.e  extrcr.ioly   iü.pcrtr.nt   in  order   to  c;.po 

wi th   t'u1;  pr   Ì1 on. 

DosM.Ti and   tecrniuaì   contras represent  an important   p  it of the 

irv'iust'-i   !   \r.U-     «-Irj-Uic,   not  only  f.-r  \.r inW.r-nc..,   ^ ut   fer  ::11   aspects 

of  ir....tri. ! i'   ti   n.     'ach   c:r.tr..E  cxitt   rii'j.òy in r.,r:iy developing 

countries,   -\r.d  f '.n rf treir  tffoits  could ': c <.ppli<-á   tearàs meeting 

•»p.intfcr.f.r.c«;  re qui rei onts. 

Buch  empiri   technical  offices would demónstrate the usefulness of 

this activity and  encourr.fje   induBtrift.1  enterprises to  start technical 

©fflces of   their own,   end at   the Br.ro«  tin«*  serve as ft nucleous  for 

future activities  in this field,  such r.s  the loccl manufacture of 

•pero p.-.rts.    Dasi&n of spare perls end el c. bo ration of  technology for 

producing spare  parts would  be r crucial  aspect of their nanufacture. 

At A lMeroste^;«»,  developing  countries could capirò  to  develop thoir 

own  indigenous dssianc rrvd plcnt lr.youts,   for which such centres 'vculd 

to A pro-requisita.    Additionally such centres would  miso tha com- 

petence of developing countries to uroiino end s«loct cny offers nr.de 

la/ foreign suppliers, ina to propose ehtnees w>d nodificr.tiona to suit 

lecci conditions. 

»)    Adequacy of rv-intennnce nnfi reyf.tr f>.jllltlo> le COPO with 

»Odern Min¿ipr>«nt. 

He4em eqwipracnt with lie flee tei erme* • sai finer finishes ccimot 

to aerei oed with enterte«! tewl» t*á to A tradition«! work fare«.    !>xhi- 

teslr/ out to eeeeweieel, «Éjectée ani rttenie* i© rxcoréia« to 
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preci«.-  specifications if it  is   to five   the apjeted parforrr.nce.   '/urther- 

rr.ore,   if r-ropcr :,on,Ur,ono.,   ¡K-c^re::   : re  « «t  oVr.rveù,   the  lifo   speri 

of modern cquirn» :.l  uill  K.  v.-ry r.uch rc-ducd and oquipnent  failures r.ro 

bound  to occur.     Uc-to-dote   rvpr.ir équipent   ir.,   therefore,   esrv-ntial 

for prop?r r.-'.int-r.  '.c";. 

One solution iMid W.   lo  eotr.H i:;h  central specialized workshops 

which would  norv,.   r<-.jor sccLrn   of  tlv  n...ti   nr.l   ^.cor.or.y.     Such   central 

shops would  du  repair werk i:ìnch   is beyond the  rcr-pe or oconornical  moráis 

of cren  individuo!   cnterpri E.J .     '.'he^e  c.r.trr.l   chopo would ai co   cope  with 

the  heavy  repair work of ¡v.r. y cri to opri oeo-   thus  heavy  repair oquipnent 

would ho more economici'.] ly u^.d and vruld tnr.nlo  central  chepo   to employ 

hifchly  skilled  lr.Lour.     It  vouH'.   bo  sound  policy,   and  of substontial 

help to  industry  if developing countries wuro  t.> sponsor such  centros 

r.t  least until   sudi  tine as  thc^e  centros could  K.-ccno  self-supporting. 

-,i  n    .r.'  pf.ce.rc~.ent 

The proper choice of eq-u.prr.cr.t r.t  the ordering stage is an important 

fr.ctcr in main ter. once ^ovc.ti.n.    ?!:>nt  of -.ho cwipi-ctit produced in 

industriali rod cour.tric.o  is  dor,i¿r.cd to  suit  --heir own conditions f.nd 

not  íuOüo of devo] oping countries.    Consul tati^n and cooperation batwoer. 

local r.nd  technical personnel  and suppliers at  tho procurement  rtr.go may 

well  result in many oo.ses  in useful modifications and r.da.ptonions which 

would considerably reduce \rrinténonce proLlov.s r.nd wrk lo?xl. 

Aloo,°in deciding upon offers or bide subirátted,  preference should 

not always 1x3 entirely detcrr.in d by the purchase price of equipment, 

but also tcko into account operating and mr-.intanr.nou expenses.     In 

•any developing cruntries,   such expensoc as fuel for instanco, are taken 

into consideration vrhile little or no attention is Given to futuro oo«t 

of mcintenance*. This neglect of tho cmintcr.onco aspect is costly in the 

long run since it is known that maintenance end repair costs of most 

oquipaont,  oven with proper créanimation, equal rjid, in ¡nwiy coses, 

•xeced tho purchrxe price of tho «quipmont. 

d)    Foundry and f.-rrin- facili tie». 

Lack of adequate foundry end forcine facilities in «any developing 

eountrics 1« n considerable handicap in ropair work and particularly in 

Mm Minufacturo of spara parts. 
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Chapter Vt    • 

Sura» iry of Suggested Action 

I.    Rccogniae the importance of maintenanco in the plan of industrial  de- 

velopment of the country 

1. Take lepal steps to regulate policies on import of équip- 

aient and spare« i 

2. Introduce guidelines controlling purchase of complete  in- 

stallations to include maintenance at design and tonic ring 

stage} 

II.    Implement the following steps to improve the maintenance activity (Govern- 

ments, public and private industry sectors, institutions, schools, etc.) 

1. The establishment of design centres and technical offi- 

oes at the country level and the enterprise level should 

be enoouraged. Such central design centres are particu- 

larly useful at early stages of industrial development. 

Financial and technical assistance should also be given to 

enterprises in establishing their ovr technical offices; 

2, Financial, fiscal and other  incentives   to induce industry 

to establish adequate maintenance and ropoir facilities, ra- 

0 tional maintenance policies and adequate training facilities 

should be provided) 

J.   Sine« lack of apare parts is a major problem in nest deve- 

loping countries, a rational import policy for «pare parts 

abould be formulated. Additional measures would incluse the 

iatroduotion of efficient customs elearing procedures and *.h 

establishment of dut,-frt« tones to ease tho financial tur- 

wiM enterprises | 

4«   Arranjwwnts fer astiatine enterprise to obtain «od dis»«- 
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únate   inferna ti on  on iMintctnnce and  repair,   including 

the er.tabl.nhrent of   technic,!   libraries and  information 

centren,   the hohhn,; of r.o.r.n.ars,  etc.,  Bhould be rr.ado; 

The .-subliment of  spare  parts manufacturing centrer 

Bhould  red...co   th,  drain  of  foreign exchnr,ee.   In  inn   1 or.fc 

run such crntroB w-mld  add materially  to the  country- 

ability  to pro,ote   industrial   development,   "he  operaio,! 

of such entres would  contribute  to  the ere Uion  cf a  pool 

of fckillo and experience 

industries. 

which  could  serve other ancillary 

6.     Arrant  that auificicnt  funds are allocated   in budgets  of 

eovcrnrr.rnt,   priste,   and public sectors fe.   „aintcname  and 

repair purposes. 

7.    Evaluate the usefulness of applying nobile workshops as an 

interim solution to  improvinß maintenance and repair  in 

the short run. 
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Chapter VI:      Proposed  Pry  rrts 

The  following projects are  submitted  for consideration and im- 

plementation: 

1) Establishment of a Design and Product Development  Centre; 

2) Establishment of a Regional  Maintenance and Repair Workshop 

for  Industrial,  Agricultural,   Construction and Transport 

Equipment. 

•    •    « 

The  details corresponding to  the abovementioned projects en- 

compass : 

1) Establishment of a Pesien and Product Development Centre 

A.    Objective» 

The purpose of the project is to assist the Government in 

facilitating further industrial development in selected industrial 

branches.   This development can be influenced though the creation of 

national design and product development capabilities (facilities) 

and by training local specialists.  Such a Centre would provide the 

oountry with facilities to develop a large variety of improved and 

new product designs for industry and commerce and would also engage 

in the design of models and spare parts and maintenance of maohinery 

tad equipment. 

B.    Description of the project 

This is a type of a "ssrvice-to-indttitry" projoct with close con- 

taots with the local »nterpreneurs and owners of different kinds of 

•aohinery and equipment. To fulfil this function the Centre will be 

orfani sed in to the following four divisions t 
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(i) A Development Division, which will te responsible for the 

overall plantar,,' proiuct coating, marketing and will co-or— 

din te the work of other divisions. 

(ii)  An '\nr;ineering Division, comprised of industrial and mecha- 

nical engineer- to advine on modern technology and production 

techniques. The use of new materials and equipment for achieving 

optimum resulto will also be investigated and evaluated. 

(iii) A Product Design Division, which will modify old designs and 

create new one:? in its product development activities. Trai- 

ning of graduate engineers will be directed towards advanced 

industrial design methods through real work exercises. 

(iv) A Research Division which will make models, as well as inspect 

and test production prototypes. It will also concern itself 

with the execution of practical and appealing packaging. 

C.  execution of the projet 

The Government (i.e. the responsible Government authority) and 

UNIDO will jointly be responsible for the implementation of the pro- 

ject. 

Experts 

Under the expert component a total of ?14¡cf4i will  be neededi 

(i) an industrial  designer/economist who will also act aa 

Project Manager; 

(ü) a team of four experta in product development, marketing, 

production and costing; 

(ili) a number of speci  lista for thort term consultancy. 
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Tra ini rv- 

In addition   lo  on-the-job training si« follovjships  for a total 

of  36 man-months  should  be  approved  for specialization of  local  per- 

sonnel  in all   the  aspects  of this  project. 

Equipment  end Supplies 

This component  will   consist of: 

- basic machinery and equipment  for model making and  production 

as well  a3   laboratory   (machine  tools;   workshop equipment;   wood- 

working and plastics machinery;   welding equipment;   heat  treat- 

ment j etc.) 

- office machinery and equipment; 

- library 

D.    Financial  Data 

»/months Cost in US8 

**P»rt«                                       214 535,ooo 

Fellowehips J6 22,000 

Equipment 143,ooo 

Total 700,000 

Other local costs-and contribution in local currency,  an équiva- 

lant of US$ 150,000 plut land and building«. 

I#    Conclusion 

In the beginning, the project will 1» bated upon and assisted by 

th« enterprises existing in tht country.  I» the cours« of its implemen- 

tation, the project will gradually begin to render help to the sus« 

Mterprleee enabling them to produce mere and better product*, to achieve 

greater series and lower 00«te, and to for« ine rueleift«* further industrial 
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2.     Fstpblir.h-rnt  of a   "frmml   ^.ìnt^.inr.»  r.nñ  Rrp-u r Workshop  for 

Industrial,   1,-viP-iItun],   Construction  and  ?ran;;jort   ^TJ jg-nont 

la order to inplercont the programme and leave a penaanent im- 

pact en the local  industry a four year duration of the project is 
euviscged. 

The project will have tho following components» 

- physical faoilitioa inol.  tho industrial complex} 

«• orparto and connultanta 

- follovshipo and trainees 

The QotiviticB of the project would develop within the physical 

facilities cf tho project aa well as within the difforent selected 

enterprises aonociated with this prcjeot, both at tho lcoation of 
the project and ir. other localiti&s. 

The ectiraatcd value to the projoot is about t 1 million and 
vili depend oni 

- the number of enterprises to be ascooiated with the project; 

- the ocope of propoped cotiviticsj 

- the teohrology applied; etc 

The following dLstriUiUcn of the funds in envisaged: 

1.   Physical facilities, (the industrial complex, inol. equipment, 

laborato-ies, supplies, etc.)» . 5# of the project value. 

*.   Experts and consultants ¿5 % of the allocated fund« 

3.   fellowships and trainees 5 jS. 

The oain phase of the project would start with the coapletioa of the 
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building nnd tho inet&llation of equipment. For these tasks short- 

torn oflBiot^ace will bo provided from the projeot funda. 

Phynical facilities 

Physical faollitico will include the built up and open areas 1 The 

built up area will noua© the industrial complex, offices, laborato- 

ries, spare parts and tho enerey oupplying facilities. The open area 

»rill bo usod for certain types of repair and transport activities and 
for the temporary storage of equipment. 

Th« industrial complex will oonsist of the following facilitiesí 

'      1. Design Office} 

2. Keohanlcal workshop and laboratoriesj 
3. Eleotrical workshop 

4> Assembly area 

5« Inventories y 

ft« design office will work on the technical documentation for the 

now products to be manufactured by the project and the participating en- 

terpri«., for the product, that used modificatici»! for the aonufao- 

t»r« of spare parts, for the serial production of specific products, etc. 

.     «»• moohanioal workshops and laboratories would engage in main- 

tenance and repair of industrial, agricultural, construction and trans- 
port equipment relying heavily on the enterprise« participating in this 

projsct, as well a«.in training, (H. re we understand maintenanc of ecuip- 

m«nt in enterprises and for customers.)'   The laboratori«« would engage with 

ta« ^.tion. of te.ting . of maUrial«, „«.lity control (both „lthin th« 
projeot and in the associated enterprise«). 

tat electrical workshop wiU, U addition to the aotivities nor- 

mally performed, demoaatrat* th« aotivities and work usually negleoted 

!• to* less industrialised nation« suoh as galvanising, electroplating 

«a* others. Ih«M aotivitien are of istriano« in th« prodnotica, mat 

aai mmintenaae« of « »»tor wt *•*»•« «hie* •*• fr*«m«atly imperto« 
•a* «va «wily te dot» lomaliy. 

.   » .*        « 
ndfaJ***»*- *•-•   ••    -      t ...'..... ..   •   ,i¿;^na.. 



Tîui a.9.»My araa and  tho  Inventorie irlll  bc daaienod and nain- 

tainod to bent oorv. tho needs and ta rofloct   tho ccopo of the project. 

to* industri,!  ccplor an  propri  in  capable of handling a larga 

.pootrv» of -.tal   Product,,  no,,  tyP,r,  of ^cultural,  electrical, trans- 

port and other o,uip,ont.  .ha acope of , ctxv.iy of tho  industrial  com- 

plex r.ust te  acred upen with  the Covenant  an  the  first step in the 

planning of  thin project's   ir.rl^entaticn. 

Financial   '"-»ta 

Expert? 

Equipment 

Fellowships 

uss 
uss 
uss 

550,000 

400,000 

50, fWO 

Total        USi .   I4000,000 

Duration: 4 years 

Conclusion; 

This new approach to maintenance  of various types of equipment on 

regional  basis has for its purpose: 

- the upkeep of available equipment  in various branches of    activity; 

- upgrading of maintenance  in the enterprises participating  in the 

project; 

-,   offering assistance in maintenance to enterprises outside 

the project, particularly to small and medium-sized ones; 

.-   upgrade the manufacturing capabilities of certain enterprises; 

- aaaist in specialization of a number of participating enter- 

priats; and, 

- offar consulting servicet. 
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