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1. Ristenieal

™e majority of stadente -f r.eial seionces, vhatever “e their
philessrhical or ‘eiitical hacsusrownd, are rencrally wanisous e ®e
voint and that is that “roduction teehn iq 08 have %esn a primary ‘seler
in the development of any s eiety.

marly ferme of svelal ovramiztetian had rimitive forwme of preduetiom,
sapadle enly of maintaining a sudsistance level for the family er tride.
he gredwal diseevery of sore alvanced teels and einm.le nechines and
the eorvetspanding divisien of labour led {\» & gradua! increase in amewmte
of goeds pweduced or “wad and, combdined vith sther historical fasterve,
to the devele)ment of later sesial forms based en slave ladour and’ them
en fewdal preduetion relations,

™Met qeality samtzel vas net mknown te the "neient cul Sures wveo have
ovibenoe in the forms of drewings m napyrue, datin - frem She 15th contuxy
90, shiewiny hew the dlesis of stone hewn for bduildin the pyramids weme
shoeked for dimensians and shape by meeling xgy~tians weasuriag vith
motted string. ™n a sense, wo 1gh\ consider it & paradex of histery,
that teday we aze retuming to tuis tubject, "o leme -ressing but vith
s oeapleotely different orieitation, after thousands of years.

The teemical develo e ¢ of the niZdle ajes (in meinting, setel-
lurgy, niniag, vetal-sutiing, textile snlaming, weaving and dyiag, in
opties and fine meshanios, in -ower gmeration usin; water and vind aill
and i%s use for ;rinding Trin, wood-sawinz, aper La. ing, ete., in
aavigation and many other firlds) led direetly in furove to the indusizrial
revolutien and to chaapes - over several cehturies - from fewdal te

capitalist forms of social orrenisation,




ThE twertieth cenfury “w: e . 3 Aracterize - by an @npreceden bod

fevelopment 7 : lence a 4 te i®#y 8 srredrowdirg revalutienary
cham soe in vethuds .f “roductim. Maw inventione of sciarce and teelmology
“ave nade Loesi" s t e eetins ! vigTer (e ui.ene te o asers and eam-
fenere e eclally with respect to r-liadility and rerforaance of eamplex
"rodwe s such es aircraft, ower plants, televisiom, cemputers, spese
vehisles, etc. ™e expenditure involved 1s often uf :uch a ~agnitede that
wueh of it has ad te be taken over, sven in canitalist eountries Wy
the state (oee *.€f1)]). Tmder these - ircurstances and by meens of tama~
Siem and other fiseal measures, the rate of levelapment of predwetiom and
senounption 13 directly influenced by governrent pnlicies.

This is ne leses trwe under conditions of never forme of seeial ewg-
amisatiom, i.e. of sceialist planned economies, where private owmership
of the means of produstion has bdeen replaced by seme form of soeial ewmep~

ship, either state or eooperative,

e shall now examine In more detail the effect Shat all these changes
have had on the role of quality and quality esontrol in medemn sceial emd

eeemomis 1life.

2. Ghenges in size and gemp) 2lexity of imdusirial emverarises snd ia cemenie
SECBRINAYis0

the ohances In sisze aid con lexity of ‘ndustrial enterprises end ia

econoniec organisation which have ta-en Place with the develormsnt of humea

sosiaty are directly 1in od with the Qhanges from mllw

for individes] consumption to negs Droduetin for .ass oeswaption (4.
The earljiest industries a-4 es -ecial ly the crafts produced spesifie

£00ds for specific custowmers or for direct co;uwnpuon by the produweer,
Gredual division of labour and specialisation has led to a siteatiem

vhere the producer nay be several sta,es reoved frem the consumey with

vholesale and retail mar.eting organizctions in hetween,




inm scditim, the dem i~tustyr a. fact ry it a o ley “rparizatiems,
aften or leying thousands and tens «f thewsands - ° worners, i~ whish presearch
and develorment, designing, ur.cesz errincerins, "arufa turing, ins~eeting
and eontrelli g, selling ind after-saies servicing are all sejarate organ-
isatiemal groups with coerres anding diff'culties in mutual commwn jcations
and often with conflieting lreca! Joals and objectives,

This inecresse in diviriom of labour and s ecialisation has played
a decisive rele in the develorment of written 5 ecifications and stsandards,
prodwetion and Lnerectiem procedure=, jodb descri;tione, ete. in order to
ensure hetter cormunication. 1t has also :scessitated the astadlishment
of a dele~ated function of nanare er.t, namely Juality contrel, in order
to synthesise and coordinate the eiforts of all groups involved,so as te
achieve production of 7oods and nc -viees ensuring full customer satisfao-

tion at optimal social costs.

5. 3pesialisstion, technoloricel progress, increase in prodwiivisy

Ve have noted how, throughout history, there hac developed constant
division of 1labour, from the separation of acrieultural nroductiem inte
crein cultivation and animal breeding during the early stone age of nemadio
trides and early tribal ssttlements (ocoa. 10000 - 5((0 3C ), through the
s scialisatlion of individual crafts from the jron and bronze sge (cos.
4000 5C) right up to the niddle ajes, i.e, nottery, carnentry, spinning
and veaving, Wilding, dlack-smithing, shoemal ing, printinsg, loek- and
silver-snithing, clock and watoh raking, ete., etc.

Uooperatiocn of merchants and oraftsuen in the mi'dle ages led to the
firet manufacturing inductries and to the bWesinnings of the private owner-
ship of the means of yrodustion nased on the posssssiom of canital, ad-
vancing finally to modern larpge-scale carita’ ist, cooperstive or soc iale

ist vrodustion concemns,




he a0t 5. m.f.cnt ac act of the 4A1visior of laur .s its eme-
tridution to t e inerez e in t e nre uctivity of .avcur, i.e. t'e am wm%
of 8 prodmet which can be srodueed -or head of w rier in wnit timse,

s special feature ~f .nductria, levelo nect in the 2uUth eentury amd
er-eclally rinece the eni: ~f vsorl! vWar II [= the tremendour tectmiecal
isnroverent of “rcduction enui ment, the i vestment of Jar-e suas of
mnoney into tecrriical research and develuorment, the d.scovery of new nateve
ials, new nroducts and the tncreared mecranisation and auteration of pwe-
duetion nrocesaes. These char ges also have ecomtributed to & greatly in-
creased rroductivity o labour, to L reduction of rmuch hLyrieal and
nanual labour and its re lacenent by s'iiled operators, surervizings aute
omated mashines.

To demonsgrate hov division of labour and tecmolocical pro_ress

have doth influenced tne roductivitiy of labour and the attitude te

producst quality, conc’'der for instaice the raster Yoot-nal er of & eentury

or two a0, who ner’ormed all the tas:s necessary for the ~roeduction of

a palr of boets for u = ecific eustemer, rc decided on tre shane and

rtyle, -aterial, durabili.ty, how to uamufscture, srice a"d actually

i44self -caufactured {cut the leather, sewed the boots, eamured and im-

s ected hic ovm wor.), “est fittea on the customer wad conducled the sale of

the boot:. she productivity of labiur vas nerhaps one sair od “oots Dper®
wee:, ‘here wam no co” "Jicated ;roblem of quality control. .he craftsmen

took nride in the hi‘h quality of i3 or and showed a jerronal interesst

in the deve.. rent of tie art/erafe,

Conpare this ezammple with the situstion in the seeond half
of the 2Cth eantury, wher ~n o, >rator sits aut hir rachine on the roduation

ilne in a snne factory oad  srforma momotonously .nc single o;t'c:;atim

AQ r-oney for the rofuntion of A air of ruoem. Conbined with n.lern

production equirment, & mrcup of 20 orvernture cun ;roduce on such a
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~Todwetion 110 & ninimum of say 4L C shoees "@r wevs, 1,0, 107 pairs af
2"008 per o e~ itor “er weok, It is lear that s ec s isatiam t + iher
with nev tecmological equipmert raises labewr ;reiuctivity by several
orders,

rrem the j eint of viev of quality samtrel, the o erator on 1 wech-
anised shoe roduction line stil]l has an idea of how "is wors inflwences
the performance of the fimal preduet, the pair eof shoes. Dat in the case
of mamy other pr - duets, the o erator om the assemb.y !ine or in tlr magh-
ine shep, suervising a row of avtomatie ~illing maciires, has ver, little
idea of how his work euntributes te the performance ~f the final predwst,
As & result of high specialisastion and divisien of labour, tiere has
wfortwnately seen a syadual decline in the interest of the o erator ia
the qwality of his work, ™"his has presented ome of the seeielezianl
preblems of moderm gquality contrel.

The higher productivity cad higher quality ¢’ 'Todwets ia large~
seale as conpared with small-scale agrieultursl and indusiria)l nrodwstiem
is 8 well-.nowa fact in the develoning economies of the Afrisan cowntries,

this will be demonstrated by some examples.

4. Mass preductiop of goods end seyvicep

The great increase in produetivity drou ht sbout bWy srecialisatien
and teemological development nas naturally led to tie -os-ibility of
mass productio of compumer 7 o0ods at pricas which are within the reach
of the acjority of the population. The result in  any cowntries of the
world is now ~ass oonswnptiom., ror tne produeer of & particular produs
this eatails the nced for mar:st research stulies in order %¢ na.e
ocorveat decisins on vhat grade and hov meeh to rrodues fey smecifie
oeNPWeT (TROUDS,

further probleons have arisen in comnectiom vith mess distridution

espeoially in the field of adversising, pec-asics, instalment- ajing

and efter-sules s.rviesd.




™e wesatrelied =P rte of -“ustrialists te ~rodwee goods tn ever

inereasing quantitier have +:rndel 1~ o mrdise 2 har~-neous levelrpaert

ia seme capitaiiot cownrtries. In the ~ase of ramy ,roduets, s saturstion

peint has bdeen reached. :t t-e sare time trere has arisen a rrowiag need

for vazrieus "nw-aanulac tured” reods - for social services sueh ae
housing, publiec trans ers, rover, healt: and education services, eote,
Theoe flelds are demandin: a hisher w1l hiZher :re~ertion of a eommiry's
. Toes Batimal product and gememally 2!l under the state sduinistered

seotions of even capatalist ecmemies,

Tart of a nederm state's zevernment olicy must be te decife en She
oxtemnt of recial serviees as corpared te rase-prodweed comsurer goods
md onsure the stability -f the eeomouy by Saxation, interest rate, state
plannin g and other means.

Wish the extenriu: of ass ;roduetion ad ase c meuir tion, met
retail priee hut quality mnd yeliad .ity >f ;reduwcts bossme the Gosdsive
facters ia suscersful i.vasien a'd nainteranee of a cordain weriet / 009

alee [3)/.

3. Injegehensesdle ggnufactyre and fiev of goeds defvesn ‘apuisatwriag
Leuaan fo0

A furthe; result f tee nole lesl rogress 1s the inereasing cenplen-

fty of imdustrial cods a d snui aent, Mgheor tosdnieal paremw ters,

freoater recisiam ard secursecy ad 'i  r de~vee of sutomatior.

e

teetin; these Ae u:is undey eorfitions Of ~as' nr.dwetion ' reeesses
reqeives lar.er and . o1 swn? of ~mey fur ea ital invest eats and
leng tire ecoitments, T™iis {1 turm 'as led te an over ineporring e~

eontratien of sapital ard a: we sawv aduve to a. inerensiny size and eum~

i plexity of individual irnduetrial ecomcems, At the sare time, srecisligne
; tien hae gene se far Snat in large ¢or crations eme = tral -lam§ is

H

B oftom a8oenbling the final woduct and i: rees.vi g the ¢o ponent parte

frem & mwnber of sumilisrry divisioas or :uv-oentzestese, all of vhieh
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wait de.lver rarts manufaetered t- e o¢cific’! tolers ces, whieh vill
esable Laterchran reable mamafactirs mi- teadercy “as sven over-riepped
natienal deundaries ard ras Heeora & ~“swon  rsctice in ‘ntermati mal
rog eratisn and ¢c-movic inter-at on.

ihis developme t ‘a8 Penclite 8 5'1l:or fipus ir t @ senve of stabil-
ising thair sales f recaste a ¢ has ons ok Lo i reve Jual ity by the
need for c.oar, relentifically-Pased ~ecifi~a'icna, ¢ as ai180 riven
Lopetur te the fevelomert f statistical zampiin~ ins.eetiom zchemen
whieh have -reatly raised the fficiemnsy of .- dcr-venime relations,

™e ultimete aim of the ranufswcturer isa to ~a.ntain hi” ¢ mretitive
neeition arnd extend his mar % without endan erir~ {8, ‘e cam do this
enly by devotinge imerveasing attention to the quality a 4 reliadilidy of
hie "vedred while at the same time redue..; ! osres dus to serap, defect-

ives, Dupalirs and cuctomey econ laints.

6o "2AMANX Aakes FAige - BALRS Mase Jeke”

T™e adeve quetation frou J.' .4 iran (2] was wme .f the slermne weed in
an em;leyees eentest in the vl v Sanfayd Carpet Lamnany in 1948. J.}.
Suram mentiens it under one of Lt & ha lin-s of Tundanemtal chances whieh
aFe neec-vseary in medewn induwetry if quelity is tc be ashioved at economie
sosls,

Ia Shis cemneation, it in erserti:]l tact everwy em)luyee wderstiond
the tvoowtsies of tHe guality of his eoanany's nruduct for Ris owver vell=
Bein. . ‘f e ver s cavelesrlvw, t « e. a1, leser - to his ewm dotriont,
e MAYy te errow, a8 & eonsn cr, bay ' Inferies cgocuect for wi.ch he was
pevOEmAlly rerremsible teday as a rudwerr, wre serious ir the licen
of reputation whieh Wis se. any a fors dud to Bis low stn card of work
perfewr-emee and the iaevitadie sams-juense of & desline in the econmie
Reswritly f the gsos sany.

Fae cusstion of oseonal metivation ia quallty rexfor amees L9 e
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of the Fey roblens of ~odemn guaiity ~owtral whi~ will be “ealt w $n

In one nf the later lecturc-, I «« . “ce, It requirzes that ecachr e oyee
understand the iob that it recuire - ° Py s patic 1t ted | tie settimg
of rpecifications for t-e Job A+ is 1 v-oAed with o wle' ¢ and tre
neans for carrying out the iot, In tr- mase -f Ll icai vl arlring,

he should have the o ortunity ard be «- . ‘uTR e Lo inve ticate acd rem~ve
the causes of the trouble incofar as t.ey &re ' 1thin o8 enctrcl, aYypieal
motivational for~s ¢r. the ma. ity vontrol Lir-.es in Jasen, tne _ere

Defect movement in the U.. a-d the .aratov s =tem i~ tte . . .1,

7. vevelomnent of wmuclity control with inlustris; tove] pmeyt.

A.V.r'ei,';dnbauzﬁ[4] chararteri-es the develow ent Hf total maality
control am havin: ta en place rourtis in five el @s frou the en! »f the
19th century /see L;-'ie;. 1/.

A8 we sav earliexr, certain clermetes of nual ity ~ mtrel .re t¢ de
found in the =i nle -r-duetion uctivities in : tiguity /e.re inz retiom
of bloc!is for tho pyYranids/,

P&.P.lemer (5] ban (nle an interestin study of Lie {an eeti.m
of quality of tertile: iu mediseval . re-‘adurtriel/ t1 ca. It fullews
Trom tiic cluly that, ir thc textiils 118us*ry at lonst, quality contrel
developed as part of o ceries of ve ulationn witl s01itical and eeanciie
2dins relating to ‘om 1ife /mol’.etion of .. ler taxer, Tiec for fanlty
fadrics, 1a wlatin: of nuiver of erittiven, 1 ler - 7 iwa 7 iniivicwal
work=shone, ute./.

asoordin. to "o .ounn(7Y, tntezc o cebla “arufscture of achined
woerts is trhecatle Lo Lo oA of o 187, o tury coe .769/, ich
meeany th. b 2% thet Lice serourin g Lttt e yape ;o ope: ' oin G orpent
ure, rhe nicroreter rr v uns 8.velo e’ n | JTe ot vmbis the vorld
ar T ves there a  ar el {ncre-re in the oreelgi.-n n*

rEsurls lrstryue

nor.tes.
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e ay tum now bt e ' 4 v - ™

o« . Lo el
¢ % w +, Y e S e ecc g, o ret iy awmtrel ver
‘rrwlert in anuaflsaturin L. ab .. waT e g 5. ce soeyrtily one
we' er Or 2 MR . 4 ey Aeoops o 0 o guyihie [0 ewoletin the

nafa~ture ~f t.e won'e Ti'urt, cire o eratyr tierefure crec ed e

uality of e n»vm wor'.,

h n toe firet two (ec.der of the 20'h centmry, v. bave -a advriuce to
frea., u- ‘ty ..ty 1. ar, t e wri-d, o Twetoor o ocalzelien

was develeping fust with eomsiderable nushers of eperators performiang similar

tashe greuped tegether iate shops, supervised by a foremsn who was respomsible
for e shecking She  uality of their work.

Lt tse 1720's an. 17 %0%s, wve ceo tha devilonmenl 5i o B weial ro-
feseion of ian setore ¢ o in  pr'uct quatity + auin-t rpecifications
durin end oalaly xrter +oe ec -lctioa of sertan horcs of it .e nanufrce-
tarin,- roce s, e e far oontore f.vsed & #neci, or rn.ra*iunal _rou»
tn n@es'xicl eter-rices n der » chief inspector. ‘iley enerally worked
or the basis of ' O 1ines ectiin of arufrctured .rolucts.

with t-e ass roducti> requirerent oI ‘orld .er 1T, stetistical
athodr ‘rere . troiuced on o w.de scale 1o L4 tu imnrove the efficleney
of owevious irajectiom ~ thcda, tatistical quality eontrol srovided
ing ~eetion staff with the ~eznc of verifyimg ‘he quality of batehes of
pirduwcts on the nacia of a 2z .11 s ole Lagtawt LF usiu 100 oectiony,
and alse of stat:stieel nroces  control during roduetion wiich jz hichly
sreventive co . .arcd svea witi am.le inesectio ol whole ren.feotored

k,t:(' [ YO TIPS

“he eff o.i.enes: of stoiictical ethad  in ruplity econtrul vas
[ ]
further 1oroved by ve e conce te of t~tul ocusiids cortyol forrally
nro omded by L...- el ontou in the early 1960's and esrcatinlly inplicis

in the previouc t' eoretic-l wor. of other a-ecinlizta, as for inciiice
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of J.m.Juran and also of the founders of rtatistical methods of quality
control, e.g. Y. 'eohevhart, udding, veming and othera,

The above-cutlined deveiopment of quality ¢ ntrci does not mean that
each phase superseded tne orevious phase. Cn the contrary, each new devel-
opment improved the efficliensy of the previous activity. Fresent concepts
of total quality control put into proper perspective each of the earlier
phases. Fresent trends, in fact, indicate a return to the concept of
operator self-control and cotivation in quality which lead~ to a reassess-
ment of the imnortance of operator control.

Mr, J.D.H, de Yrenery has proposed a different classification of
QC sotivities. He su;gests that the period til1 1960 was devoted mainly
to wethodological problems of QC, Prom 1960 til1 1965, the atgention
turmed to organizaticnal and henagenent problems and from 1965, he ba-
lieves the main trend to be motivational,

A further development of the past decade in all countries of the wvorld
is the increasing extent to vhich state authorities are intervening
and influencing the QC rolicies of indusirial enterprises, we shall

exanine this trend ia more deteil in the next section,

8. Sugyvey of development of ~quality comtrol in different comtries

We .shall now look bricfly at some of the uost characteristic feat-
ures of quality cantrol develoxient and practics n different recions
of :tho world,

o8t imown is the cituntin in the United .tates of America vhere
the imerican Lociecty for +uality Control (1S::C), founded in 1246, hag
heiped to crcute a stron~ concent of -"rofesnienalism anong C snpecialists,
vducational a-a training wrogrnnmes of the ..\853,0 and also of universities
and tecinionl colleges have concentirated on the formatian of ality
Control end :xeliability engineers, vith much less enrhagis on the traine

ing in Q methods of hanujers, suvervisors oy Specialists of other funce

tions. In industry, therc tends to he & strong, central departamt
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wvith highly trained specialists, but difficult to crordinate with the
functian of other deocartrents,

There is no doubt that a very -ositise role in the introduction of moderm
& techniques into Ameriocan industiry was played by various government
organizations (mainly military) through their standarde, svecificatioms
and conditions for allocating contracts to industry,

In Japan, on the contrary, the succoss in product quality has been
due in the main to a mass eduncational pro,ramme of training, orranized
by the Japanese Union of ucientists and Mgineers \JUoE) for all functions
(Marketing, 'rechnical, Manufacturing, etc.) in the concepts and tools
needed to achieve quality. This training has not been limited to «C special-
ists, but has been extended to all lovels of nanagers, supervisors and
right dowm to workers on the shop floor.

A speciel feat:re of € in Jepan is the wide-spread 4C Circle move-
ment, involving the whole of. factory personnel in quality problem solv-
ing. In industry, no strong 4C department exists, Instead, coordination
of 3 activities is attained mainly by line supervieors and managers
through the regular chains of oommand. The role of . specialints is one
of anditing and consulting. In Japan, the Japanese Standards Association
has also cooperated with JUSk in introducing modem ¢ methods into
industrial practice.

In Westexn murope, formal training in (€ nothode has not proceeded
as far ae in theUSA or Japan. neither has the total quality control
concept, apart from a minority of progrseive infusirial fixms. Despite
the very valuable work of the ruropean (rraniztion for 7uality Control
and the corresponding national Ol‘.f!,"dni!.‘.\.timlf?, nuch ~mvhasis ie atill
nlaced on the role of insnection departmenic and the use of statietical

vethods, J.m.Juran has stzted ..at thc previiling co-ordination is effected

by erpericnced and {usually) dedicated amateurs [6].
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Since the 193C's, national standards orgenizationt in Western kurop-
ean countries have becn active ir "Trnacating and rec-rmending sciente
ifically based methods of specifying, testing and sontrolling 7nality
characteristics of manufactured products,

A new element has entered inio Juropean )¢ practice in recent yeare
in the Qirect interest anc Jarticipaticn of state authorities in improv-
ing the quality of ~roducts rmanufactured within their country. 'his is
particularly evident in the pla ned ecrnomies of wxagtorn “urone including
the Soviet union. mnecent economic reforms in these countries are aimed
at supnorting a progressive tec'nical poliey, inrroving the role of central
planning and creating more favourable conditions for the activity of
industrial enterprines, estecially with respect to improved techniecal
level and quality of products.

In order to implement the national quality policies, a central body
has been formed in nost countries of kastern suro;e. ine of its nain
functions is the testing, approving, evaluating and narking of selected
oroducts with rezard to quality and rice-setting. Lu most cases this
body is closely connected lo the atandards and metrolosy orpanization,
so that an {nte rited approach tu the rnecification of saranaters of ‘ke,y
products, their attainment in »roduction and measuring end testing is
ensured.

Some details of the state quality control systenmc in operation

t in the USSR, GDR, Foland and vzechicslovakia vill be r,iven,

i the situation in the ceveloping countries such won Indiz, africa,
: south Auerioa hat no wniforn »attera. cthe @ nmet-ods adonted reflect
% to & large extent the ex>erience of +.C ex-erts invited as lecturers’ or

: 3 > M L] * .
concultasts aud the »ractice of industirially adviaced comzanies vhich

have estrblizied brenlbes in the develonin, cou~triesn,

‘“here is evidence, for instance, of conrideradble success in raising
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the productivity of Indian inlurtry "oy 10 to “C nercent) through the
introduction of statistical methosis of cuality contrsl, this exnerience
has been gained due to the ~inneerin wor ol %the Indinn aticvical Inste
itute, supplemented by United .atione lecc nical Lnaistunce | rosgranmes
in 19%2-3 and 1958-9. f1/.

The industrial branches which have gained from the application of modera
Q¢ techniques, according to W.r.raosct, Jr.m include the »roduction of
sewing machines, }lute products, foundry cestings, 1 .cycles and accousories,
zlass, pharmaceuticals, pbttery, shoes, eluwriniun rloting, clectric lanps,
cigarettes, biscuits, soap, ccuent, toxtile rachinery, telenhonee, type-
writers and others,

If & sinilar improvement in the productivity of incustxy in the
African countries resulted from the ceeds of knowledge planted during this
wraining Workshop in uality tontrol, then it will certainly have fulfilled

its pur:ose.
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