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A, Predust Dosign

1, Introduction

The fuiction of product de:i/m activitios in to proviia op
adapt products to mecet the particuler raquirenonts a migkot asnoclited
with a opeoific aroa or pooples. Le nuscessiul tpplication of 1) .~a
aotivitien hag an inruirtant overall influenes on fndustrind duvclonant,
Porhaps the most taportant nspact 1g the dirent questics of _t_'_v_x_i"{_;_"_j‘_*'_‘.w
products, Take un extreme case tho power tillor for piiliy rice cultivation
4n tropical arcas. This 18 almost np inpovnidble jobu for conveatiaoa-l
tractor rdiwe cormonly ugsea for dry rice cultivation, Impogvenct i
n;iabuitx is anothor nspeot., 7he redesira of gusponeion cystcno of
road vehicles for roucher roads ig a simplo cxwaple of irproveimtn

that aro heccosary, While products ghowld Le deaigned for local

olinitie conlitions it is ofton surprising how this obvious roquiir anty

is not fully mot, Conniderable work Lag already beon oo on itropicalisetion
of equipment and thojctag.: han bean reached vhen mout equipmort e deaioned

for tropioal use as a rvutine matter, llowuvar, adsquacy of codli. il

veantilation of cruipaent and vehiclos 8till noods attuntion,
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The less tancidle but naverthelecs inportant nceds of the narket in stvline~,

in hicier confast faetorn and in usceptadle cinndards of quslity play

ansignificunt part in product desipen,

One application of ppoduct (and plant) .~sign wiich 1w often ovarlookod,

i8 the proper presantition of 1.7t uetion rensle and ddentdfication makking

of parts, Thia énvelves lanruass midesven ono step fartier in dopsreco of
14teracy. In addition,Surtlicr vorc in nacorrnry in tho desigm of bLath
oquipraont snd uasintentnce manvalo tvaich are orientad towards ninplificotion

of fuult dir-aouig, Sheue aspects como under the hoading of naintainability.

Quits apart from tho desirm or adpation of dooirro for locad m.ilote

thore is convorncly the noed of riapt & 1orsl do-ie fap the rvrant = eizote

An oxemple of this i the oxport of electricil crmuipacut vadeh hao iu o
particuler case,to be rodesigned t- 2ot caicly and other wiring staidarde

in more than one country.

t B gritorin for proict dosim

We would liko row ¢o look at tha problens froa tho manwfasturors viewvpoiat

« Wlat are the aspocial critoria in developiny countrics affeoting the design
of preducts,

Perhope the first and most important faotor is the relatively W
isvolved in series production. This frequeatly leads to rether more fabrication
of parts. For exazglo the use of wood for radio and tolevision cabinats
&8 differont from plastic cabinots where the initial cost of injootion
moulding equipnont 1s oxtremely hich, The nanufacturer vill naturally
loek to other markots particularly tho oxnort neriicte  This brings problems

of uuumutnhntulmtonhpéommtmﬁ o&thewummng.
serious



It 10 not propooad to expand on the devira nrohleng noronintot

with olinatie esrddtiors gines theco are not poe-liar 1o prlueturtses

-

in devoloping countries, e point ig nevorth:lesn fportant,

R L

The necu to oxploit icual DB orila and ecinponents in £roeinng]s
a factor to bo considare! in product denirm, aui one olten ranored dhrouch
inport controla, AMaption of dcadiria for thane reasean linald to a

continuoug pracans atod nt mupporiing allisd in’asirios,

One {nporint impedinontto lonn) denfyn of poodncts 13 tho fuodequaey
of local ftoriardr,  This la {aportint where cruinimt ig 4o vo vt orated
into & nysten and those for oxrort. Tuternaiio nlly Aargopteld utanlosde
such as thosa of the Intamational Mestrotoctiniel Coriaiendon 0 loas
Wi 4n fixing eeeaptable ctrndardn bLut only in a Ylinitel fiedd, 1% ils
such atandards oxiet it i somatinnn rot porctble to cheek and Joram\ly

product
approve/dus to the lack of tenting facilitics,

~int~iaana
b £ R

Product dosign leading to improvod relinbilitv and eagze of o
is receiving ttonticny and is becon i inercazingly ir vortont in most develancd
ocountrica, Improve:.ont in componont roliability ism being achieved throurn
btudies of failures. The noed to iuprove rolialiliyy in doveloped eountrice
arises from the hich cost of labour nceddd to undortake repiirn, Tho necid
in devoloping countries 1o equally inmportant but arinses fron o differeat
Tonsonyin this case it im the lack of skilled labour to carry out ropair. The
of roliability required ean thereforo assumad to ba thre nnme. In practics

Voth of those reasons have led to dosiene having sub-2snemblics and sinplo

Weans of fault {dontification,
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3¢ Potentinl frr i-mravad praduet e~y

The need in to fnprova preiuct deuipn so that tlo cuustoner
eicht pot a proluct core nuited to kis local nonduy loaser lifop  bottee
oporation undor local clinatio coaditious; improvescnts in atyling, comfort
and qualigyy cusaer wainto.aice wad 086 Laviag 1 cxoort potenticle Cuila
olearly this in u cuvutinuous neod aad tha stratesien provosad later are
uimed EL mors at promoting rnd cronting dusisn cupubilities rotlher than

proding disercto solutions,

Yor tho nino reason it is difficuly to establich a goneral lovel
of deaand for invroved or new products to Le desiym:d locallys Porhape
the bdost approach is for Govornmentn' to rat realintic tarrato for lovblas
of local contont in poods aand for oxportc. 4lds would , anony other thiniy,
have the effeot of scotting lovole of nchinvement nccessary in tho dasig.

field and in turn piving the noeds in torma of denipn rervices,




4o Strateries to noet thie notentic) need

L ——

At pelic lovel porhiaro the most offootive 1y 20 rretiute leerd
production io tircuch the oontrol of irnertes If winrati 1 rud
offeotively ri;:nlied, thio hao th effoot of obliziy s or enorur~ring
produoers to uoe 1ceally made portey viich oftcn roquwire wdi viip of
decin of tho -:»t er the cjuiziente 7Thic hag the indiroct cdvant:ge
of Wilding vy lceud dezion capabiliticse A ei_nilep citu-ti n evints ne
far ns ewvards .1 ocaceruicus fop ex.:orts where tue o crtor is voldzed

t0 neet intorn-~tivnal ciandards and hi:sher levelp of aualit,

At dnutituticnal level the acticn is ncre direet end o-a te

achioved thrun i one or mcre avemwes ne fellevas  the discerizsiicn of
techniocal knouled=e thrcuzh meotingo ond publierticng 40 en &~ rbent rource
of Xnow=how end encral infom-tion, Profecricnd inutitutions chewdd Lo
encowrngzed to arsist in tke ectoblirkivent of azautable ntrndarls eovevdns
perforwancs, vafty and toctinz, Ccucn faoilities for notericls tooting

is alos & useful field whiah 45, und can be wnlcrtrien in verd:vs inctituticere,

AY patepo=i-o 1ovel  the oreaticn and offeotive use cof irle-cndent
oomerédrl oonculting cervioes &+ perhone the nuct votentirlly Cruttful
field for iproving produst desim, Devolugnent ocun also e reselernted
throwsh nanufacturing undor licomse and this apyrcoch shonld nit Yo
disoowrnged at poliey ¢r enterprise lovels, Tquilly importint in an_ industyy
s the establicuuent of looal desizn capabilitios either threu i eentral
dosiza eenters or withia the enterprice itself. If chowld bs nctod thxt
these approaches are not wutwally exelusive and in proetioe vericws
osabinations of all three are woed,

T™he nev field of techuologieal forecasting will be an Snportant $oed
ia estadlishing 1oaz rance plans ia the near future.
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S Ioomlen af rip~te~ies

UNID0 is potive in premoting nll {he cirateien reaticned ~tve e o
promotivn, dicceiinaticn of tochnical kncwshew, entablishaent of cioadandy
and quality contisul, provicicn of consuliing sérvicas, accistineo dn

licenaing and in <‘he eciablicunent of dezirm conterne

3¢t 48 not rropored to cleberate ¢n caoh of theoe anpeoto vt it
is porinpo wsel.) {0 exrnino the wor: of a typical decisn eeniro uvinee
this do0 mont direatly coplicable to cusicot prooently wnder on:iloratity,

amely preduat dernione

It ic propored t0 taie oo nn exwinle the Renenrch Inctitute for
Inptruaent Decirn in Sulgnrine Uhe me.in cbjeotiven ¢f ¢he Tuntitunte fer
Inotruent Dori:si ore cotentifie resenrch, deuim mud develryoent dn the
field of fnotrw:ontation fer the outomnticn of dncustrisl yreeiiens
Betwoen now mad 1575 the Dulz rien Coverntent pripeces to ecintlich a
further ten frootcrios, direotly or indircotly dnvelved in {io f1cld of
{induotrial instrunontetion, co hiet by 1075 tuent; cwch foot~rics will
rely on the Inutitute fop Inntrunents Decign, for technionl nerirtonee
and cuidanoe.

Dy perforainz thoce vartous funotions it ic expeoteddthat the In:titute
will oculotantiallu reduco tho ocuntry®n innortation of dboth pond enzde

ocoaponents nnd row meterinla, and will, ncroover, cti-ulate induntrial

e ith 4n flelds related to instmment nanufooturcs

aeote
wd b




™e Inatitute will be organized in four divisions, namely,
Bessarch and Development, Engineering, Quality and &eliavilavg,
and Administration. The Research and Development Division
will comprise of five departments (Elcctro-Mechanical,
Rydraulic-Pneumatic, Physical-Chemical, Industrial Zlectronics
and Design Office).

™e services required of the Institute will include:

8) the development of new and the improvement of existing designs
for industrial automation instrumenis and conirol devicesj

®) the translation of such desigms into mznufacturinz terms
Wy the preparation of complete technical documentation;

e) assistance to manufacturers in commencing production
of new {tems, in improving production capacity and in
quality control;

4) the provision of teating and laboratory facilities for
manufacturers;

@) the development of training programmes in instrument
design and manufacture;

f) ocontinuous research and studies designed to assess the
oountry's future needs for industrial automation in-
strumentation and control devices.
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In tho follmm chaptor th- probtom ooncaming plo.nt ucnmx m
considered, Yor mo y..rpoo. of thio Micln plnnt dnotm incluaos .
desimm of tho factory and production technoloky. ' ’t‘ ..

| A

Devoloping ecountrics have difforent roquircments Tor -plmnljd'cule:n
of vaioh tho';éggo of production 13 tho most importaat. 'il‘o' ve ;&;lmtttiw.
it 48 necoosary to look gericusly at ontuting practices and nnllppi theae
vhore practicably to tho actual conditions, Tn the parazrapho which follow

those specinl considerationm on plant desi¢m oro hicllichtol,
% ¢ rin for more opproppicte plant dond

As mentioned adove the most important considoration is roaching &
pinimum levol of output for ooenomical production, This io coupled closoly
with the nood to provide employment possibiliticn, a factor wiich is quite
the opposite in devnlopod countrien, It is oxtresely difficult to achiove
oconomical production at 1ow output lovols even making use of low cost
jabour and an expansion and diversification of the market offers tﬁa only
real soluticn. Tho use of & low lovol of automation provides employaent
opportunitios but doen not necssrarily lead to lower cata, It decs however

genorally load to simplor technolory and lower oquipacnt maintonanue problens

and thorefore is more suited to soituations whoro lalour is rolativoly unskilled,
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An oxazple of this ig found in preparing a plont doalpm fon 2ry Lodvonien
wiore the filling of tho bLattortos can Lo dono initially Ly Land ik
possible addition of fully -utomated filling ot some futurs deta, 1ire
is o saving in initial ecnitzd reqrired 40 £2% W) tho faciory btut tha
problang of quility contral are ap ~:vated, It roneral enudimont (rouninge
by proceao rathor ¢ an proauct provides a flexitility aud iicroasiug

officiency bus this 4o a rather apocinl cagze and not wiirer:cdlly opolicavles

3o 0Othar Upreial “aotora dn Dlong Tonim

Oonsiderations of plant location, luyout and conotrustion nre of
major importance to all industrios, ‘Miose are clussic intordcpondent
problans howover as beforo it 18 not proposod to exanine tlLom as tuoh but
00 hithlight the mpecinl considerationo which may arise in developing cowntrica,

Plant Jocation is Wy far the most important manageaant decicion to
bs made oince & later move 4o costly. Tho nomal oconsiderations ouch no
noarnese %o sources of matorial, markot, labour servicos and Rousing hold
for developing countries however, the conditions affocting thom aro often
rather more fluid than in the developod countrica, For exaple & town plan
may not have beon evolved and later reorranising of industrial areas muy
roquire the ivolation or moving of a plent, learnons to the varkot is alse
an important considerstion gonerally because it is more oostly $o tranopers
finighed articles than oqual weights of raw matcrials, liowovor large
concontrations of population are not particularly comon in devsloping
countries viioh are charnctoristically rural and the decicion on seleotion
of location 16 not as olear cut and in foot froquontly influcnoed by polieieal

rathor than eoconomic oousiderations,
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T™he availability and atability of nonpower 48 also an inportant facter
in eonsidering plunt loocation,

;

i
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- Cloarly clinate 19 & factor peculicr to each lozation, It iy lead
%o sinplification of dezigm throu h opan 1.p3 constraciion iu tho warsor
7 elinates or couvorcoly nay refuire cxpensive air troatannt, billoront
j po:plod nave difforing nowds vion meisuyed in tormo ¢f centfort Liuiorss
lop exzaple pooplo roustowed to huwaid tro~feal coniitions 4o not rnes
4 well to rolasivoly low temporziurcs lut j-ofer delisicisicitios rather thon
lower toaporatures, “ho tompprasur clir.ites fousl 14} ghnsr clitiudes in
5, the tropios do not hova thess oxtremes pivbleimn but on tho other iiwnd
: capnoiting of coblin: fans have to be tncretood to rllow Lor tha lower Jensity
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The spid grovih of demant for glectrical povor Lrinse with it tie
prodlens of the empaneion of the distibution notwork and of volic~e

regulations T™his may result in the stop rap noed for the inotallction
of lecal pemernting rlant ia the first case and voltr—o resulation a
the secunl, Lotk of 1iioh udd te the 0apitsl and eperating copte ond
naiutonanse preblens,

50 wee of looal griepl-! con leod 10 lower

labour conts them thos> nosoci-ted wiih naro atveneed materislo e teciudquods
“hie hovwevor helds enly vhare toleranecs in the building ore not ~1iiieal

ad frequeatly a condbinstion of both iu usod to keep the costo doim.  'are i
nooded §1: thr deeirm of Lhe buildin;s to Loep them rcazonutly within the
e..hu\m of lecul Buildir.c ooatractors many of whone otelf 1o dc nat e
able %0 rend & detatlled aronitocturnl dravinge In closntary exwonlo of thie
sroblen is that 18 1o freq eatly casier to have a duot cut ia a woll elter

it 10 evected tham provide it fattially ia the formuerk. Addition-}

supervic.on 1s required for itcme such as speceil caxicreie renldatisan
“M“mtuﬂh'—hm«mm-u
Porasion asmmally cwried out Wy wekilied Jabour,

looal paskaxing Neiheds sheuld e seaticnsd ia passtag e $4 affoste
%o astal plent design. ihis 40 perhaps a passing phase with grouiag
iatemetions) standaniication of pash: ging.




& Daisatiel for levrvved Pant Teatny

There 18 & permwiont naod for knewhow on plant dcaism and proauction
seohaolo~y for any funinry to nnintain iin ngition in face of compciition.
In the previoas pars~rzipha a cories of conflicting requircmenins ore
oot eut. 'Mea there mre considercd tozether vith loarzismm nouesurty t@
introd:cc wore agd more sutomstion bozh for raasons of rinlity nd
because of inereasin: output, it ia preferahle to propar: Loth shoct-terem
ae well as long terplans. fThe rhort-term plin can neet the initanl
requirements of smill market, low cnpital invesiments cad provision of
cuploywent opportunitics. iiowevar, it should be so desiraed to peroig

i the lon~—tvrm a kirhur level of teclinclogy.

Having eet the tarpets for producie rentionod in para~rarh A. 3.
end the projection o1 future devend for pouvde in voricus induairics one
eould arrive ot short- and longetermn tarrat capocity fisures for thews
tadustries. "his would inlicate in general tcras the need (or
asmufesturing plent end in $:um the opder Q: the requirements for

“-‘ donicn.

S Mrstesien.te fast. the Cuicatind fasd

3¢ 50 a0u of interest 10 ses vhat stratcries micht be applied
@ o poliey Jovel, instituticnal lovel O2d enterprive lovel.




Piretly st poligy level the axpansion and devolopacnt of the
infreastuncture of tho country communieation nnd Aublie utlilities i
probably the first and sost irrsrient conaideration.  Jpert frow
emplicsising its imporianc. it is iev prosueed o elelovale o (hote Lodernd
provlcas in this article. In addition nad a6 openeral policy Lhia fovorumoents
should amsist ingtitutions snd enterprises to carry out the follouing

activitics.

sronction of training at all laovels in the

firet in order of import:mce. Tineg Plat desicn is rother vaccinlize and
is roreally carcied out by ihe Flant nonuletiaers o contwreinl cousad Ling
end architectural pervicea, tho opportunitien for rainine oxicensive
experience in this “iecld i3 lirited 1o e rore developed of {uu
dovoloring comtrien, It would appear vewsontblo to fncliic iy
foreidility studies md gubcemuent plant deai~m asne proviszien for

lecal $-uining of parssmiel by Ny of case st lica.  ‘hin work coald

aleo fora & part of a geaeral exchas~a of inforn:tion w-ion should be
achieved ¢ rough professiunnl ingt tutien®.  iloo at this level prosotisa
of woe of lecal materiule and techiniques darticularly in he builildng
‘oade s desiredle, This might take the form of desicn mervices, for
omangle tiader recf trusees, disseainnting {nforration on dryin-~ ef
sber, and treining in the Building tradess Un the acsi;m sido the
pronstica of leeal standurds for buildings cogverin; much things ae

safety stondards, stendards for atr treatront amd oiaff ammenttieg
thould Yo wmoovmaged.




T™he gateracing o8 sush 18 anxiows quite maturally to get the Lomt
possible ndvies on itn plent design and will ia goneral seex the ~gristanee
of the plant sanafacturer,

6. ‘zagrle of 3trrto-ien

desically the problem of plaat desim ig 2 seneetisonal one wmd
UNT%e role starts with the assenbly and disscwination of inomitien
oa desipn ;rouloms. A practical oxample of Lhio has Lova the p=csration
of a study oa /aelysis of Factory Flu ning for lwad dperated sal Saimad
drom Amriciltaral lochinery FPlaat (31 Tecember 1969).  Ris revorit cxemnos
the oconditicus for ncttiiny up a frctory, = mialysis of the pleat, jpropesed

leyouty linancial anclysis und speoification of producis 10 Lo non.facturede

In metallurgical industrics the desien of the proccus md plant

is the more impertmat os re-desien of the product composition is rarcly
wadertasen,

I8 10 eotimatod that, 1n the ceurse of the nevt drrnade, developing
oomtries will iavest in the Aevelopment of their metallurcioal $ndustry
ohout $0 Blltem (including infrasirioture investment), a sizeable
porttien of which will bo utilised for the acquisition of dircclt and
iadireet Imowv-how. Nany doveloping countrios feel that they cannot
offord 10 resain dependent on comserddal im;orts of roquircd know-hows
WITIZO plens %0 assist in the dovelopsant of local kmew-hew se that o
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oubstansial amount of the required investmont =an be nupplied from
@onestic sources of Xnowhow mnd equipment, In other instonces, the
seed for nationally based knowhow arines from npceirul conditions

vhen the anticnal eccnony is cop ciclly denmendont  a oxports of curtedm
metallurgical prolucts. ith ihis in miad UXID) i planning a worioliop

on orention and transfer of wiou~houw in metallurgy.

The workshon, plannod for a durntion of fMve deys in Viennna in 1979,
$8 exnectad to provide an asscesnant of tho needis for knowshow in
doveloping countries sand vo mrkea recommenditicns on lLow to mect those
noede, An cvaluntion will be node of the ndvisablility of settin: up
o assisting local eotobliciuicits to prepove feespivility studicos md
pPoJests, to carry out research and to ievelon new matsllurrical
pFecessca and producte. Consideration will be given Lo .actors
governang bbe developmeat of national souvrocs of know-how such ae
trataing of specialiote, incentives and appropriate sechanicus fop

ssguiriag mew-hev.









