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Chapter T @

The Imroriones of antre-nen and Benayvype for Feraemie

Develennont

A, The sjtradaen of mvintenansn pnd vonair in lernt deveYoed eonntvjon

One of the cin~racteristics of least develep-d countries is the pread
scarcity of cuapital, It chcald be crxreated, thevofore, that capital
§00d3 in these eountries ara waintoined tettsr than in industrially
developed nations vhich have a relative atundance of capiizl goods,
Besides, tho nalural conlitions ir many developing countries eall for
spocial carc of machinery and structures. fropicil climate, extremely
high or low hunidities poge their own rmaintenance probiems undmnown in

teinperaie zones,

Unfortunately, the aclual gituation is anything tut adequaie to the
conditions prevailing, Since many ycors, experic have strcosed the
Jack qf proper naintenznce and rep2ir in developing couniries., In 1948,

Hirschman wrote in his Stratnarv of Tarnomia Davalomannt:

“This is perhaps one of ithe most characteristic failings of uncfer-
developed comiries and ene thii 1s stread cver the whele -ionomnic
landseepe, Yroding soils, stalled trucks, leaking roofs, premature-

ly run-doin nachines, unsafe bridres, clogpad-up irricaticn ditches -
a1l testify to the same pervasive and parafoxical trait: the inadeqate
care for cxisting capital in c¢xvital-pocr ccuniries. ™ 1

In ths some yoar, the United llations Secretariat stated:

"Because of inzdemiate maintennnee, industry in m2ny undardeveloned
oountries guffcre frem an unduly high rate of deplotion of capital
assets and a chronic waste of produciion czpaciiy wvinich even eco-
nonically stronger couniries could harily afford," 2

' Albert O. Hirscwman, The Strategy of Wconomio hwlo?ut,
Yale University Press, New Haven and lLon on, Tent nting

(Paperdound), 1966, p.141.

2 United Nations, Nanagemant of Industrial "nterprises in Under-

developed Countries, pare. 54, a® olted in Industrialization and
%c ITiy, Billetin 2, United Natioes, Topertount of Woobmls and

re, Now York, Mareh 1999, p.S5S.
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The situition has horlly chass -1 cince thig was wrilien, T™he same com-
Plaints alsut neeloct of rantonamer and inadenuacy of spare parts

supply vliiech wor~ mate in a rerort of Unyied Notions Technicnl Lizistunce
Experts 1n 199 ! rearpear an a case nrtudy of the ster) industiry in a
deverlonine countrr, published 1n 19€6 ?. So the United lations Sceretariant!~

Sugiestion for urgant action rode in 1958 hag nothir: lest of itg topicality:

"The attention of roverrrents and infustiry 15 “rawvn to the urecent

necd for A4ePiIings prevor Lalntenanca nethoos and nraciicns, ead to

establish proper facilitics for tra:iag of maintenance berscunel, " 3
The lack of proper mainlenance practices has serious consequences for {he
cconumic develonent. Possible losces in vroductiinn and preith reculting
from, and possible ;ainsg ferronz by, inadeguate maintenance und repair are

the subject of the follouing section,

B. Po~zitie Yesens 1n oroduction and precth dne 1o PO Myintensnea

and 3epaip

P R .

n) Dectruction of a-miinront

e e e e+ e s s

The most eye—catehine loss caused by poor muinienance op inadequate re-
pair is the premature deterioration or 4otul destruction of productive |
capital,

Since cepi.al is scarce in develoving countries, the relative inportance
of capital destructiens ig mich greater then 14 would be in industrial-red

country, Thus, the narginal impact on €routh is likewige greater,

b) Production Josses
—_—— 00 0f5eS

Deteriorution or destruction of equipment leads to losces in production,
These locses are twofold: a falling-off in product quality ard frequent

disruptions of the praoduction/work process (or even a combination of both).

1 "Some Problems of Industrial Managsment Reported by Technical Assistance

Experts", Industrialization and Productivity, Bulletin 2, United Nations,

Department of Fconomic and Social Aff’airl, ﬁotf York, March 1359, pp. 53-57,

William A, Johnson, The Steel Industry of India, Harvard University Press,

Cambridge, Massachusetis, 1§83, pP. 1%4 T,

) United Nations, Management of Industrial "ntep rises in Under-developed
Cwntriu,op.cit., a8 cited in Iﬁndrhiiuﬂoﬂ and Productlv 3 - J
T , £ 4

y OP.0it,, p.57

n




Undetected or unrcadressed vear and tear of machinery, or lack of care for
contirel devices, iypically results in deterioration of proéuct cuality, In
other cases, 1inadequeate maintenince or incompetent repair causes freguent
breakdowns of machinery leading to disruntiong .n the productin: Aork pro-
cess. During downtires, when the producticn factors do niyt render producilve
gervices, wages of i1dled labour and capital cost for idlag cniiprent stall
have to Ve paid, The consequent effects ere enhanced if the repalr cannot
be carried cut, or the sparve parts ~annot te delivered, lumedintely, Tho eco-
nomic penalty for stoppage of operation ig highest in continucus procesc--ty -~
indusiries, The cost of intermption of orerations is lover in the case of

fabrication of ascembly of descrete unity,

c) Induced (secondrry) losces

Primary predaction losses caused by poor mzintenance and repair lLava negriive

effects on these fir-s wnich are customers of the firm in question,

Pecor onality of intermediate ¢ ods deteriorates the quality of the final
Producis 2s well - or requires additional ireatmen: of processing by tne

final manutacturer., If the quali{y is so poor that the material cannot be vsed
at a'l but is still rassed on 1o the custcrer, the waste is even freaaicr te -
cause of needlese haularce by railways or trucks, 2 Again, it shculd te men-
tioned that the losses through veste impair eccnomic grevih and developmens
relatively rore in a developing couniry, vhere resourceas are rarticularly

limited end the insustiriay cector is only small.,

Induced losses occur because of bottlenecks in the supply of spare
parts, be it that their import is restricted or that the r shipment js
Just impossible without lengthy del:a.yl.1 The ccnsequance is that rany firr-s
try to hold an abnormally large stock of spare paris, From the individual
firm's point of view, this ig an absolutely rational policy, but for the
overall national economy this ig s vaste of resources detremental to groiithg

it might te overconme by a revision of the country's spare part supply policy.

1 Cf., "Better Way to Compare Your Plant's Maintenance Practices", Paoto ’
’ Nanagement and Maintenanoce, August 1958, p.14-.

2 cf. .. Johnson, op.cit,,p. 163




The crvmila)iration of machines L=lengs to the cztegory of disguised lozzes
duc to cxcess cupacity: tarts are stripped from adle mechines in order to o

tain the apares needed for broken rmachinery. Acain, this can only be a shori-

lived practice averiing fron the real problen: shortcemings in the countrste

developinent  policy to nrovide for an ademate surply of spare parts, and,
A3 a conscquence, uneccnomic investment decisions on the part of lhe single

firm.

a) Fornim eychorre leaneg

The develeping ccuntries renerally nave Lo import mest of thejr industrizl
enuipuent for investnent and mosti of the spare parts to mnintain this ernine-

nment. Inadequrey of mainlenznce makes it necessary to replace parts excessive-

ly often, scretires even to exclintnze the whole machine before it reaches ~~2 cnid
of its norsnl  life. Thiw implies an vanecerzary loss in foreign exchancsy -

-

is an absurd situation in countries which sufep noterionsly frem severe sh

S50

tages in hzrd currencies.
Chapter 1T

The importance and obirctives of maintenance enrinnaring

The importance of maintenanceengincering is great, particularly in least deve-

loped countries.,

(a) Prolonzinz usaful life

° One objective of maintenance is to extend the useful life of a machine
or piece of equipmeni. This is poseibly the most widely acceptled reason for
carrying out maint‘eﬁz'mce tut 1t is espacially important wher< the egaipnent
is very expensive or difficult to obtain. It may be particularly significant
where there is a shortage of a certain izind of currency. In this special caze
the cost of maintaining the equirrent mipght become substantially higher then
the cost of replacing it; the raintanance c-sis can, howvever, to paid in local
currency. ‘

1 Cf. e.g. "Some Problems of Industrial Hanagewent Reported by Technical
Assistance Exr rts", op.cit., pp. 55-56.
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Prolonsing the useful life of equipnent may therefore bte extremely
importart, lubrication, cleanl iness, proper training and preventive maint-

tenance should therefore be given full attention,

() Cotimizins availatilite for vea

Under the objective of 'Prolongirg useful life' an atienpt has teen maic
to eromine the imporiance of bregserving tre value of ths equirnent, Even
though the equir-ent may te well preserved, heyever 1t will serve little vre-

& ELRY: X ' '

ful purpose if it is not availadle for productive use when it is so regiired,

It is this objective — that of optimizing &vailability for use - which under-
lines the importance of better maintenance management. The right a.ount of
maintenance has to be carried out at the right time of the right items of eculip-
ment. Not all items will demand the same amount of attention; ancd decision-making,
planning and schoduling will need most careful attention if the ¢bjective is
to bz achieved. 1% should ve noted that availability is not necessarily leing

maximized., There is zn economic limit to the availability of aguipment,

(¢) Readiness for use

One of the most imporiant objectives of maintenance in eone circumztances
may e to keep the equipnent in a state of readiness for instant end efficiens
use in case of ennrgency, Examples include the equirment in a heospital ov2ry-
ting thcatre', fire fighiing epoliances, rescus vehieles, ote, In ruch cases tie
qﬁeation of cconcmics becomes of considerably less importance. It is common prac-
tice to make use of stand-by equiopment or ancialiry scrvices in order to ensure

instant availabilily of the criergency facilitiag,

(2) ®ise expenditara - m redair or replace ?

An essential objeotive ie the wise expenditure of money,time and effort,

in other words the wise utilisation of resources. The time will come with all
squipment when consideration must be given to the relative merits of repair or
replaocment. Deterioration of oertain parts of the squipment may be so sdvanced
that repair would serve a very limited purpoee and it might be wiser to invest
rather more money in complete or partial replacement,




(e) Pedueing rrolurtion costs .

Cood etanderds of maintensnce will often reduce the cost of operating

the equipzent. Correct lubrication and adequate cleaning can, for example,
mike sifmificant reductiens in the power consumption., Put it is the indirect
gavings vhich are of most sirnificance; pood maintenance can reduce the
amount of sub-ctandard production, In precision engineering industries it has
been found possible tc link the guality control of the product with the stan-~
dards of maintenance. If the qualily of the preduct tesirs to detericrate,
immediate attentien is paid to the condition of the machine producing it,
Similar control e2n bz exercized in the manufactnre of chemicals, foodstufrs
paper, 2nd many other materials the gquality of which con be influcnerd by the
state )¢ the cyuivment. With a universal demand for both greater productivity
and produetion grality, the profitability of an enterprise may be sutstantially

influrncad by its maintenance stanlards.

(f) kvoidinrs of conseqisntial domnce

If a piece of equipment breaks down it may cost relatively little to
rerair - it is not only the cost of repairing it which must be considered,
The breakdown of relatively small comporent may start a chain reaction the cost

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

(g) FKeeping prot ction safe , l

In hwnan terms, the most important objrctive of maintenance - and one

which must be complemeatary to any of the others - ir that the plant or equip-

ment shall opernte safely. There are many ways in which lack of maintcnance can
lead to accidents, injury and loss of life, No excuse is offered for dealing

in sone detail with this objective, Maintenance and safety are tharefore close-

ly related,




“hapter 1I11:

M 1ion2l actien; intrrmatioval erd yericnn) en-nmorcdion in i-oveving

raintensrnee =nd resqapr feerlitiec in Jeoot develonot Arnb couniries

¥hile the principel recponeibilitly o0 initictiug and esioblishing
cdequite muintensnee and repeir fecilities in developing countrics should
be ihe concern of these countvics themsclwves, regional and intcrnaticnal
co-operation has aczuired increasing sigmificance in this arca., In this

context, two majer consideraticrs should be taken into account:

a) The tulk of different  cquipment in developing cantrics
i supf)i jed and will continuc to he supplicd in the fore-
sccabl2 future firon industrinlized countrics. As suppliers,
these countries ta':e upon themselves cortcin respeonsibiliiics
as rcegorés renair end maintenance of such cquipment, and

thus have an impertent role to pley in this {icld.

b) Ir the premotion of their inductsiel ectivities (Including
maintenence and repeir) developing countries depend end
will centinue to cepend for some time to come to a great
oxtcnt on hilaterel cseistence from industriclized ccuntrics
end multi-latorial and intornatiorsl co-opereation with
intornationcl bodics and United Mations agencies.

Given this inter-relationship of factors end the invelvemont of the
verious bodies - irdustricl cnierprises, neticnnl end internatisnn)
orgeniznticine - ihe contributlisn cach of thess bodics c2n end perhins
nught to neke touwaris improving .epeir end meintoncnce fecilitics in
devolcping ccuntirics, should Yo closely exmminid., This is rether 2
cenplex sutjoct which this meeting may wish Lo discuss fully sc es to
put forwerd precticel concl .sicre end rocormendnticns which would cnetle
the least developed Arab c~untries to derive full bdbenelit vhich regicnal,
bilatersl and internaticual co-cperation c¢ffer in this field,

There are, hgy_a'vor, many ways and means that could bLe applied by the
least daveloped Arad countrics to improve the mainicnance and repair activity.

These includes

) Operating and Maintansnce Menusls and Other Technina] Documents:

Their availability is usually very limited and, if available,; in the ori-
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eginal Yansuage only, The tex! is precasd for erstoners an advonced countries.
Such » s=nuals are veually not soatable for the Javel of education, skill ari
exdrricce of nationile an develemine countriea, fa effart oo 1d be maie to re-
quest frem suppliers of michinery ta - ba speerslly rrepared 4 chinileal docu--
nents avallable to developin: c-antries in the loral langusnn, Sush manu-ls Ty,

hovever, be alveady available 1n other, purticularly ne:ghbouring countries.

b) Trainine o Parcannels

This 18 invdequate and practic:lly eincentroted at the labeur level,
Shortare and ckilleg personnel, partictlrly at the ranarement level, is & maing
bottle-nrck 1n maintenance activities, Suaplyers of sitchinery ¢onnot vwsuslly
accomacdale a sufficient numter of persosnel for training on 4hnir premises. e pe-

fore the possibilities at the regional and naticnzl level should be fully evamined,

c) Leo~ad) Arencies:

|
Local agencies are, as a rale, not properly equipped and do not have c:mpe- }
tent rers-onnel to look after wmiintenanee protlems, It ie £enerally agreed tras |
4

|

better wervice ig usually obtoined from sunpliers or ‘heiyr local offies, if ~ha }: -«

ter is a part of the supniler oreznirAlion, than from loce-] arincies, In glanp o-zo

the lecal zeencics magt bhe up; raded as seen as frasaitle,

d) Assistance afier Cuarantee Pariods: Apart from large reputable iTma, most

suppliers lose interest after the guarantes period expires.

—} POLT OR TIMISTOLR 17PN eamiTRy S

Donstions, lung-tem. lsens ond tochnical essistancy erc heing

&iven by mony irdustriclized counirice te least ueveloped nations, Khile

it is outsidc the sc“pe':‘.f this paper to diccues vhethcr the

magritudo of the hilp is satieiactory, the meeting offers en opportun- )
ity to discuse vhether the fscistoneod §iven could b dirccted towards

spocific arucs, o.g. repeir end reintencnes, vhcre it eculd bho more

offuctive to proncting industricl duvel soment, :

a) Obligrtiona cf sumlyin: firne:

.y “he nesds os sullined erc Justificd,
dut mceting these noods is costly. ozt supplying frme eppory
te bo willing to copo with these nocds if roindurucd far tho

additionnl exponsu.
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Covernmints nf indurtriclized ¢ountrics con kelp in regolving
this impra: . Port of therr fssict-ne. Inten'cd fop tho pur-

. N . - . 1 )
chese AF Cpuirpacnt from therr 1ee s ciave cruntiries, cuulad te

allncited, 1nstead, to the finsncans of the following undep-
tekirg s, (1td. p Sasn rted antir 1 t7 the o viorrints ~r oan

CoOnPv ity 1 vty . ornliors:

j -~ tha prevaration of suitable technical manuals

. ~ 8tudies of local conditions and the initiation of suitable
maintenance techniques,

= training of persornel 0n the premimes of the subplying firms

or other technical and training instltutions,

'

supplying developjng countriers with a larger numier of personnel
during and after the guarantee period, until te ability of de-
veloping countries to maintain NeW equipment has reached a satis-

factory standapd,

L) Hein am vetiblishory, - technicnl end .51 certres: Hein..

tenance pravention, through chanse eng aczptetion of design

to nuit locga) working conditincng is & congiderable fector in
meeting mointanconce problems in developing countries., Tgtab-
lishing design enc technical centres ig & mejor step in thig

resr:ct,

c) Ir-0)r-t treingge TITETTes in ~eintinanes TNl rentirs
R s o et -

incicated Ly ensvors received oo duVGlein; cuntries, one
of the rejor obstacles to cstitlisting “Cequete maintenence
ent roaeir facilitizs ig ek 2F 4me adiqurte number of

Part of the teclnical asgistance allocation ecuig te directed
towards estahblishing in-plant trainirg Progresaes in advanced
oouniries, Perkaps cn a renrional dYegig, liany industiriali zed
oountries heve elready #ronsored Buch cources and it {g hoped.
that other industrial{zeq countries will folloy suit,

~%>_§gle of Develrsiry Countries;

Yhe primary Tesponsibility for e3tadlishing aﬁ'z:nto ﬁaintcnanco

and repair facilities lies within the dovelopir.c coL.utries thenselves,
™e aseictince T3ceived fren industrialiged couritries and internationg) '
agencies vould he of little value wnless the developing countries




thennelves ectetlict thiar ¢ noj.o 10 o af actuen and resard cutside
gssistonee as only a boeip an opleso 0t SUCN Progre s, At the rare
time the develeoping, countrice oast aloo burla wp thoar irndifenous

capaciiy to aboo.b such help as s exteniod to them,

The role of developin v trien cores unler tio rarn categories,

that of goverrnrent and tht of cnterprin. se

a) Fole ¢f Coue w“frt. Cne ¢f Ve mirn 1o rs for lacr of eldeguate

pmaintenance and repalr facilitres an Joselopirge rcuntries is
the lack of undersiandin,, il amocoiation of tio essectial
roie {hese Facilities ploy an the irdustinaliziticon process.
The bLuilding ap of in o du iy to Yo monr o ener 18T TNSS
in this arer ic of wtrent 3oy rveare.  Inorost coveleoping
counitries goverrmeri cutooae Anl rport to create ant pain-

'
.

At

tain & preper svar vecn 1o el

b) It is the duty of industry of safe,mard this valuable capital assed

and to ensure that these facilities will contribute to industrial |
development. Industry should recommize efficient maintenance as an r

important industrial function, train maintenance personnel, encou-

rage know-how, and provide the proper tcols and spare parts,

Chapter IV:

[

Evaluation of Asneris of Vointer-m=e G1veq Prinmiiy in "7 "I aintenznce

and Repair Pro-vamre wvith imphacic on Least Deeeloped Countries
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The various aspoct ¢ 1nter-dependent end none

of them can accomplish its objective eingly witrout the suppeort of tho
others. Trgincering activitics cennct copo with maintensnce problems
unless thoy are preceded and suppo. tod by e nuster of other activatice,
guch «s plcnning, scheduling, deterianing level of reintensrco roquired
and othcr focilities. All of throsoe mossurce ero pro-requisites to the
actual vork of maintenence and ropeir which is thoe tusk of the cagincering
personnel, whother 24 the cerdering ond design gicg2 cr after production
hes sterted.  Programmes esuch os thosc of repcir cpereticrs, corroctiom

or roplaccrient of parts, cnd details of preventive rairtenance, ars tlse .
thoit concern. At tho semc time, ceonrnic and orjanisctiicrl pelicies

end plens cennot bo implonented unlecs fficicri unginsoring focilities
are mada evailatle. .




Sore of the ruircaents whic need exwe ar .tion in this contoext cro:

P T Ia]
t‘) Pecamien]l & o am uepecteo ot ont coattos 2t P pntapmey g
Yo d R A I U sk I 1

j \ roir s devil o tries i ot of
One of the ey poobloms fecir g devel »png ccuntinies 18 thet o

buildin up srills Pl coquirios cjeipmont ot ks reto rcguired. This
provlcn e particulorly acute an the field of raintenince ond reprar.
Jattic it ntirn Pes Leon given o for to this cspent of industriclir=tinn,
In the reoniime the voluie of rmzintennce and repeis wor to be czped vith
has cx-..cded by for ihe servicos pres.nt feoilitices eon cendor. lL2in-
tenance provention hes th.us Leeone extremely inrertent in erdor to cope
with t's protlen,

Pesigm and tocrnicel certres ropresent an dnportont prrt of the
industil ! anfe o ctrastyaic, not enly for weintosences, Yut for zll espects

of ir..-tritliz ti m. uach cintrog oxiet flrecdy an acny develeoping

if]

)

countrice, ~nd port of thair ofiorts coald te cpplicd toverds meetin
weintenance requirerants,

Such contesi technicnl offices would demenstrate the uscfulness of
thie ictivity ord c¢ncourage industrirl cnterprises to stort technicel
offices of their own, cnd &t the srme tine serve cs a nucleous for

future cctivities in thas field, such &8s the locel menufacture of

sparo parts. Dasign of sparc peris end eleborstion of technology for
producing spare parta would be 2 crucinl aspect of their monufoclure,

L a leterogtoge, Cevilnping ccuntrics ccould espire to develep their
€9, L

be & pre-requisite. Additionally such centrcs would rzis. the com-
potence of developing countries to «xrmine nnd saloct cny offers nede

|
own indigenous designe rnd plent layouts, for which such centres would
Wy foreign suppliers, end to propose chenges end modificetions to suit i

lecel conditions.

®) Adecuccy of mrintonrnce and roreir fr.3iliticy to cope with
modern vquirnent.

1
|
Neodern equiprnt vith its fine telerences and finer finishes ccnnot 4
| Sarviced with eusdriod tewls and Wy A treditionel work force. lechi-
Bery todey tmst ho assemhiof, adjusted and ritcndod o rccording to
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precise SpO(lflCJilxno if it is to ¢ive the oxpacted perfornincce. ™urther-

rore, if propur noamtinince procesires coe et strerved, the 1ife spen

of modern equirme it will bo very much reduc.d and equipnent feirlures are
bound to occur. lr-to-date repair cquivinent is, thereferc, essential
for propar roaintorenes,

Onc solution weuld L to estnblich central . spuciealized vorkshops
which vould scrv‘“};gor scelors of the noetional cconory. Such centrel
ghops would do reprar werk vinch as buyond the scope or econcmicel meens
of cech individunl ontereprice,  Uhose centerl chops weuld 2lcoe cope with
the heavy repair work of mony ontesprisess thus hoevy repair cguipnent
viould bhe more cecnomicelly uced end veuld ennnle cenirel sheps to cuploy
higkly skilled labour. It veuld be sourd policy, ond of sutstontiel
help to indusiry 1f developiny countries were to sponsor such centres

at lceest until such time os these centies ceuld tucome self-supporting.

¢) Comgider~iion o7 rsistercan . rroblooe ir Jesionond procurenent

of ing*~11nt2 o,

The proper chrice of equipmernt ot the ordering stnge i3 #n inpertrnt

fecter in mointen-ncoe 2tevertion. st of the comiprent »r2duced in
industrislized countrics is dosimmed to saii their own corditions end

not tuosec of develeping countrics. Consultzation and csoperation ovatueen

locel ond technicnl personnel ond supplicrs @t the procurcment ctege mey

well result in mony c2scs in uscful modificnticns and cdeptedions vhich

would considerably rcduce mrintencnce problans end work lood.

. Also,in deciding upon offcrs or hide suhmitted, preference should }
not elweys be entirely determin 1 by the purchese price of equipment, ?
but nlso tcke into acciunt operating end meintenence expenses. In |
many dcveleping ccuntiries, such expensos ~s fuel for instenco, cre taken
into consideration while little or no attunticn is given to future ocost
of mcintcnancu..'Thia noglect <f the mnintcnenco aspect is costly in the
long run sincc it is knowm th~% maintenance end ropeir costs of most
equipmcnt, cven with proper crgznigation, cquel end, in neny cescs,

sxcood thu purchece price of tho equipmont.

d) Poundry sn? forcins focilities.

Lack of adequntc foundry end forging fecilitics in many dovoloping
oountrice is a considoreble hendicap in repair work and particulerly in

the menufacture cf spera parts.
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Summary of Surcested

-

Action

I. Recognize the importance of maintenance in the plan of industrial de-

velopment of the

1.

et

2.

country

Take legal steps to regulate policiee on import of equip-

ment and spares;

Introduce guidelines controlling purchase of ccmplete in-

stallations to include maintenance at design and tendcring

stage |

1I, Implement the following steps to improve the maintenance activity (govern-

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

1.

2.

).

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,
Finanoial and technical assirtance should a2lso te given to

ontprprisel in establishing their ow~ iechnical offices;

Financial, fiscal and other incentives éo induce industry
to establish adequate mainicnance and repair facilities, ra-
tional mainienance policies and adequate training facilitics
should bo provided; ' '
8ince lack of spara parts is a major problem in most deve-
loping countries, a retional inpoit policy for spare paris
should be formulated, Additional measures would incluie the
iatroduotion of efficient customs clearing procecures and <
establishnent of dut, -free gones to onie the finzncial ture
don on enterprises;

lrmmnft“tu assisting enterprises to obtain snd disse-




'.
t

1.

minate infrormation on maintenance and repair, including

the establishment of technicii]l libraries and infornation

centres, the holding of seminars, etc., should te made

The establichment of spare parts manufacturing centres
ghould reduce the drain of foreign exchange. In the long
run such cenires would add mrterially to the country's
ability to proaote industrial developnant. ~he operetion
of such centres would contrilute to the cre.ition cf a pool
of skills and experience which could serve otner ancillary

industrics,

Arrange that sufficient funds are allocated in budgeis of

government, privite, and public sectors Fo. wmaintenance and

repair purposes. ,

Evaluate the usefulness of applying mobile workehops &3 an

interim solution to improving maintenance #nd repair in

the short run,
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Chapter VI: Proposed Procects

The following projecis are submitted for consideration and im-

plementation:

1) Establ ishment of a Design and Product Development Centre;

2) Wgtabl ishment of a Regional Maintenance and Repair Workshop

for Industrial, Agricultural, Construction and Transport

Equipment.

The detaiis corresponding to the abovementioned projects en-

ocompass:

1) Establishment of a Design and Product Nevelopment Centre

A. Objectives

The purpose of the project is to assist the Jovernment in
facilitating further industrial development in selected industrial
branches. This development can be influenced tﬂgugh 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 machinery

and equipment.

B. Description of ths projegt

This is a typs of a "service-to-industry” project with close con-
tacts with the local enterpreneurs and owners of different kinds of
machinery and equipnent. To fulfil this function the Centre will be
organized in to the following four divisions:




(i)v A Development Division, which will te responsibtle for the
overall plannin,;s product costing, marketing and will co-or—

din:te the work of other divisiouns,

(ii) An Ynpineering Division, comprised of industrial and mecha-
nical engineer: to advise on modern technology and production
techniques. The use of new materials and equipment for achieving

optimum reaults will also be 1nvestigated and evaluated.

(iii) A Pruduct Tesign Divisicn, whieh will modify old designs and
create new ones in its product develspment activities, Trai-
ning of graduate engineecrs will bte directed tewards advanced

industrial design methods through real work exercises.
(iv) A Research Tivision which will make models, as well as inspect
and test prcduction prototypes. 1t will also concern itself

with the execution of practical and appealing packaging.

C. Wxecution ¢f the oproiect

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

UNIDO will jointly te responsible for the implementstion of the pro-
Jeot.

EEBerts

Under the expert component a total of 214gh will be needed;

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

Project Manager;

(i) a team of four experts in product development, marketing,
production and costing;

(iii) a number of speci .lists for short term consultancy,
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Trainine

In addition to on-the--job training si. fellowships for a total
of 36 man-months should be approved for specialization of local per-

sonnel in all the aspecis of this project,

Fquiprrnt end Cuonplies

This comporient will consist of:

- basic machinery and equipment for model making and production
a8 well as laboratory (machine tools; workshop equipment; wooc-
working and plastics machinery; welding equipment; heat treat-
ment; etc.)

- office machinery and equipment;

- library

D. Pinancial Data

man/months Cost in USS$
Expertis 214 535,000
Pellowships 36 22,000
Equipment ) 143,000
Total 700,000

Other local costs-and con‘ribution in local currency, an equiva-
leat of US$ 150,000 plus land and buildings. '

8. Conclusion

In the beginning, the project will be based upon and assistsd by
the enterprises sxieting in the country. In the course of its implemen-
Sation, the project will gradually begin to reader help to the same
eaterprises enabling them to produce mere and dettier products, to schiwo‘
greater series and lower costs, and to form the ruelei O further industrial
doveloprent.
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Fatoblier=ent of a Perional Maintenance and Pepair Workshoo for

Industrinl, Ariendtural, Zeonstructiron and Vransiport Trsioment

Ia ordor to implement the programme and leave a pernanent im-
‘pact «n the local industry a four year duration of the project is

enviscged,
The project will bave the following componentss

‘= physical facilitios inol, the industrial complex;
« oxparts and consultants

« followships and trainees

The aotivitics of the project would develor within the physical
facilities of thoe project a3 well as within the difforent seleccted
enterprises annociated with this prcjeot, both at the loostion of
the projest and ir other localities.

.
The ectimatcd value to the projoot is about £ 1 million and
will depend on:

= the number of enterprises to bs atcooiated with the projects
=~ the scope of proposed eotivities;

« the teohrslogy applied; eto,
The following distrituticn of tha funds is envisaged:

1. Physical facilitien, (the {ndustrial conplex, inocl. equipament,
laboratories, supplies, etc.)s _5%% of the project velue.

2. Experts and consultants 45 £ of the allocated funds

" 3. Pellowships and trainees 5 ¥,

-

The main phase of the project would start with the coaplation of the
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buifdingn and the inetsllation of cquipment. For these tasks short-
torm assistzace will be provided from the project funda,

Phynical facilities

Physical faoilitieo will {nclude the built up and open areas. The
built up area will house the industrial complex, offices, laborato-
ries, spare parts and the encrgy supplying facilities. The open area
will bo usad for certnin types of repair and transport aotivities and
for the temporary storage of equipment.

Thy industrial complox will consist of the following facilitios:

* 1. Design Officej
2, Keohanical workshop and laboratorien;
3. Eleotrical workghop
4. Assonbly area .
5. Inventories : . . - -

The dosign office will work on the technical doownentation for the
now products to be manufactured by the project and the pa participating en-
terprises; for the produots that need modifications; for the manufao-
ture of spare parts} (or the serial production of specific products, etc.

The mochanical workshops and laboratories would engage in main-
tononco and repair of industrial, agricultural, construction and trans-

_port oquipnent relying heavily on the ontorprilcl purtieipating in thit

project, as well as in trtinins-(Hcro we understand maintenance of equip-
ment in enterprises and for customers.] The laborstories would engage with
the questions of testing : of materialy, quality comtrol (both within the
projeot and in the assooiated saterprises),

™e olootric&l workshop will, ia .‘litlos te the .a%tvitioi nor=
uny performed, demonstrate the aotivities and work usually negleoted
ia the less industrialized sations such as.gelvanising, slsctroplating
. 3ad others, These aotivitier are of iuportiance in the production, use

ﬂmaum“onﬂorﬁMﬂtumww
htoumuzhhulmuy

t [TRE IR ‘....,...,;_ w e ey ,'. Y g;v:ov: g -Y- YT S s e - ot -
B ' . H ¥ :
Ly . .

Ca
3 R ¥




- Aot -

The assembly avea and tho {nventories will bo designod and rmain-

tainod to bent sorve the neods and to raflect tho scopo of the project.

The industrial compley as proprand is8 capable of handling & large
spootrin of metal products, soua types of agricultural, electrical, trans-
port and other esuipuent, Ghe sccpe of rctiviiy of the induntrinal com=-
plex rust ta agroed uLon wilh tha Covera~ont os tha first atep in the

planning of this project's jr.plementation,

Finan~ial ata

Experte Us$ 550,000
Fquipment uss 400,000
Fellowships Us$s 50, A0

_ Total Us$ . 1,000,000

Puration: 4 years

Conclusion:
wone - .

This new approach to maintenance of various types of equipment on

regional basis has for its purpose:?
- the upkeep of available equipment in various brenches of activity;

- upgrading of maintenance in the enterprises participating in the £1

project; . N
w_*offering-aséistance in maintenance to enterprises outside

the project, particularly to small and medium-sized onesj

.~ upgrade the manufacturing capabilities of certain enterprises;

-~ assist in specialization of a number of participating enter-
prisss; and,

- offer consulting services.
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