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SUMMARY

1. In doveloping gountrior thy nsuds for the supply of suv-motiva apare ports
differ from thos. in daviloped coumntriss  The recsons for these diffirencaes
Ar: By, « 7 quoatity -ad b of vihicles, Tinlity of r--ds, climrte, i
tachaionl conpotence > the drivers ~ad € the service wd repniv personnal

Z. Daval ping countrica shoild wirk out thoir i systarm Sf claasification of
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the fomibiiity of 1311 production
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d. Large-scnle production in developed countries justifics invostnents in
axpengive bie-sc-la praduction oriipment ~nd in ~uton~ted oguipnent. The iue-
stnll~tion of sich spocinlized soirpment i1 developing countrics, where smalloer
lots »f widor vericty provesl, s nst considored navisnarle, nc costs for the
sxtting »p ~nd ‘mortizotim wvild »ondope those investmente mprofitable. Other
fretors influcneirgr th. sclection of production methods in dovelopinry countrics
include the ~wveil-hility of raw metorinl and skiiled workers, ~nd the possi-
bility of obt-inin~ seeond-h~and mechinery under ~dvant-reoous conditions frou o

co-operating conpray

e The prp.r dlscugscs th: m~nufact 'ring methods uscd f2r the production of

some ~ut-omotive ports wndsr both loree- and emnll-scal. condifions.

6, »lso proganted ~re the principlos invalved in integroted, 1ong-range rlans
necesgrry for the auccessfil imploment~tion of -n rutomotive industry in n
doveloping country ~nd illustroting the bosic problems one noy expect to one-

aounter in duveloping ~n ~utomotive ports industry.
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Igtfodudtion

1. N> automotive vehicle manufacturer builds his product entirely out of raw
materials, cngincering and producing avery part of. the vehielo in his own plant,
A numerous quantity Sf components oomes fron sutside supplicrs, VWhile the eon-
tent of purchnscd parts in + finished vehiele will vary fron nanufacturer to
manufacturor,‘from vchicle type th vehicle type, and from c>nn€iy t» country,

it is estimatcd that most nass produced, standard tyoe pascenger cares eontain
on the average »f 30 t5 50 per cunt purchnased comprnentg,  In trucks, particu-

larly heavy trucks, this ratis mny be ae high a8 70 nor cunt.

2, The manufacturcrs >f aut notile cmponents, arc an ¢sscntial and ipportant
branch of thc ~autom tive industry, They have distinet problens, particularly in
developing countrics where the maintenance f an wxicting fleet of motor vehicles,
‘a8 well s the introduction Hf 1real ~utH motive production, calls tr carcful
planning and th¢ so)lution Hf technical, financi«l, p:litical ~nd human reolations
problems. This paper attempts to deal with these ¢onsiderations and &) suggust
an approach for sztiqﬂvinr.thu denand for aut 'mitive cquipnment components by
providing n adequnate supply and production of neoded parts.,  Such an Appr 'ach

18 derived fron actual cxpericnec in cortnain leveloping eountrics and by ana-

lysing the reasons for sucecsscs, s woll as failurcs, that have courred,

I. CLASSIFICATION OF COMPONTNTS IN WORLD TRADE

3. The normnl classification f parts is liviccd by their use and applieation
on a spccific unit f the 7thicle. Thus we arrive at ninc main categories of

components:

(a) Engine p-rts: pnistons, pistn pins, piston rinrs, valves, valve guidcs,
valve lifters, valve spri.gs, fucl pumps, il pumps, watcr pumps,
carburctt rs, -aur and 711 filters, boarings, radiatovs, thormostats ete,
and clostricnl onpeine oomponents (such -8 starters, fcnerat rs or
alterqnt irs, snark nlurs, iistribut :rs, n;ndons»rss;

(b) Powcr train -~ onp nonts:  tranemissi ns, ~lutzhes, 1rive shafts,
diffcrontinls, wavirsal j.ints, r.ar xl.s, who .ls wnl tires;

(6) Stcorin- - mr noiter s*lorin: wheols and » lumns, stouring guars,
tie rols, =411 & o1t

(a) Suspensi oA broake sy8tcm conp nente:  king holts, Uall joint sus-

pensi ns, 1.~f sorings, ~ 1l sprirngs, shick ~bs rbers, drum and disc
brnkes, btrok. cylinders, fittings, h .sca;
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(¢) Instruments and lighting accecssorics: dashboard instruments, head
lamps, tail li¢hts, clectric batterics, wiring, windshield wipers,
rear view mirrersg

(f) Chassis porta: o fanks, yhaust pipes, mufflers, bumpers;

(g) Comf ort L viccg o' wcoossories:  hentors, e conditioning systems,
fons, roli s, ci,~rettc lighters, ~sh trays;

(h) Body tpin ! herlyarc:s  hinges, handles, locks, wind w >perators;

(i) Misscll-neus t ~ls:  jacks, fronse puns, tirce wrenches, screw drivers
and sthor hand £ 0ls,

4. This norm~l classific~tion 1res not tnke into considerations the probleoms
cneountercd in world trade, particularly probloms affecting developing countrics
and their demand for auto motive eomponents.  Developing countries sriginally are
more interested in elassifying automotive eomponents ~ceording t the demand for
the renlacements f parts wearing ut frequently.  Not having monufacturing
sources Sf their swn -t the start, they hoave tH satisfy this demand by importing
such parts cither from the scrvice departacnts »f the vehicle manufacturcrs or
from the specinlized foreism parts manuf~cturcrs, (If the parts manufacturcr
happens t be ~ supplier t) the vehiele manufacturcer, identical parts may be

available from cither onc,)

5. The specinl requirements »f a4 ropiion will be dictated by road conditions,
clinmate, and n:t the lenst by the human clement:  thoe ability of the driver of
the vehiecle, n8 well ~8 the eompetonee »f the man who scervices the vehicles 4
developing eountry ¢ neerned with the problem of maintaining its vehicle flect
should wrk ut its wn pricritics for an ~doquate supply f needed replacoment

parte anl components ~cerrding to criteria indicnted ~bove,

6. s the number f vihicles in A country increnses, o print may be reached
when it beeomes fungibic to lovel sp 2 nntionnl inlus ry £r the manufacturc >f
e me Of th: replmcement parts, Whilce such 2 development will be discussed in
its varisus ~8poets 1-ter in this paper, it shrull be mentioned herc that a
devel pinir ehantry may well start classifyving automotive components according

to> the feasiuility f ospoducing thoem 1oeally.

Te On the tHp f the list will be ports nade from common materinls by simple
manufacturing processce nt requiring clabyrate manufacturing cquipment Hr
tooling: for anstance, mufflere, filters, ignition cables, The next category
may incluic relatively aimple machined compohnente such a8 water pumps, brake

Arums, bushings, varius springs. Morc technical and financial help may be

'.
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required for the third category »f parts calling for higher skills, more
sophisticated materials and more e¢laboratc cquipment, including forging and
foundry inst~llations t5 produce valvies and valve train compinents, pistons
and piston rinss, steering comnonents, complete brakes, spark plugs, dis-
tributors, carburctt rs, starting motors and soncratsrs.  This classification
furnishes ~ key t° the proeress by which n developing: country satisfics the
demand for nutomdtive components, and a key to tho stares through which a
developing cuntry ~dvances t-o provide a reasonnble supply »f aut motive

equipment conponcnts,

II, FACTORS CONTROLLING THE DEMAND FOR AUTOMOT IVE COMPONENTS

8. First, lot us consider n dovelopinge eountry with no autsmrtive industry
of its Dwn, where all vehieles are imported. With no domestic sources nvail=-

.able, all components ncedel for replacement or ropair have t- be imported.

9. With some exeuptinns, ~ develdping: countryts vehicle flect c.nsgists of n
higher proportion of trucks and buses than that f v doveloped eountry, A fow
countrics scleeted ~t random illustrate this condition in t~ble 1, which lists
the total car, truck and bus rogistrations in 1966 and their individunl pro-

portion »f the total,

10, It will be noted that Ao wveloped countries (with the excepticn Hf Japan)

have a high proportisn of p8sengvr cnrs, whercns trucks and huscs comprisc nly
9 to 18 per cont of *ac total registratione Japan, which has dcevel ped its
automotive industry inly rueently, is an exception and probably will remain o
"maverick" becnwusce of its feopraphicnl make~up and its eoxtromely dense porpulation,
De seloping countries, particul~arly those which 4. not plssoss ~ no tW)rk f rm*l-
roads, have a grenter nced £or trucks and buscs. The C)untrloi'llthd in thp

lower part of tablc 1 scrve a8 nn c.mple where trucks and buses represent 44

t2 56 per cent of nll registered vehicles.

11. Thus, the nake-up °f the vehicle flcot has to b rceeognizol as oone important
factor contr>lling the derand £or ~utom.tive compornents.  Developing countrics
nced components for the maintcnance Hf their trucks and buses in a greater pro-

portion than thc richer countries with their larger passcenger car complement.
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1966 vehicle resistration in selccted countrics

Table 1

Page 6
Number ~f
cars, trucks
Country and_buscs
Devel oped
France 10,772,500
Italy 6,155,500 _ _.
United Kingdom 10,882,700
USA 90, 486,000
Cermany (Fud.Rcp.)10,763,700
Japnn 6,823,700
Intormedinte
Augtrnalin 3,788,0%
Brazil 1,902,100

Dcvulfping

Grecce 172,900
Indin 715,500
Turkey 197,000
Chile 193,000

82.0
89.0
84.0
83.5
91.0
32.0

765

5545

56‘5
51,7
43,5
48,0

Porcontage of total

trucks

17.5
10.5
15.0
16.2

8.7
66.5

23.0
40.0

37.5
37.1
44.5
45.5

buses

o5
5]
1.0
o3
o3
1.5

5
4.5

6.0
11.2
12.0

6.5

Srurce: 1966 Yorld Automotive Market Survey, McGraw-Hill, Now York.

oy
il




- A vy Fe
I.QJ “\}.&_}f{ -

Page 7

12. As mentioncd previcusly, the eondition >f the roads wnd the climte of tho
country will ~ls> be frctors contr 1ling the demani for componcnta, Fop inst~nco,
poor roads ind lust will increase the demawd f r sh o~k "bs . rbers, tic rod (ris,
springs, brakc linings, pist.ons -~nd Piston rinss, filters, whool bearings, t-°
oite just n fow chnssis ~nd cnmine parts, H U »nd humid ‘ropiesl climates will
increasc the replacem.nt Acman! £or mition w.Pu8 wnd misccll-ne us rubber parts,
4 vory onld climte may cnuse n unusunl InCreas: in the we-r ! hish replace-

ment of batterics and start.ors,

13. Possibly the most important fact v ~ffoecti ¢ the lomnnd £ ¢ replacanent parts
is the technicnl competence Hf the people wh Irive the vihicles and th-sc wh
socrvicc them. When A country bosing £ ot rizo its oc mony, it tokes 1 fuw
years 5 cducnte and train the poople in the a8e ~nd mintonones of ~ut motive
equipment. It i8 incvitable that durin-~ th-t pert 0 incxpericnee and preojudiec
will exact ~ heawvy 911 n ny parts and ¢onmporents, which undor DPODGT e
would 128t much 1 arcer. Thors are s incxpericnced or carcless Arivers who
will wear ~ut clutches, transmiseions, brakcs, cngine valves 4t an alarmine rato,
Poorly equipped service shops or Poorly traincd mechanices will nceclerate the
nced for replacement of igmition system components, valve lifters, gaskets, tires

and s~ forth,

14. Tw> classic examples (from personal oxpericnco in ~ than developing ¢ untry)
will illustrate the importance »f the human factor. Both of thesc examples show
what happened when there was o lack Wf undorstanding Hf an ongine oooling systen,

and how incxperience (Or igmorance) shortoncd the normal life of tho e mponunta,

15. Our party was riding in 1 nowly imprrted Jmerican 2ar, The wnor and Ariveor
of the car was ~ prominent busincssman .f this tropical country, Part f the
route led over ~ spoctacul~r mrunt-~in rsad inv lving: ~ steady and steep climd

of 3,000 foct in less than ton milos, Wo st rped At the 18t g8 station at th.
£330t »f the mouniain anl Hur driver had the radiator chorked and fillcdy he -le.
personally made surc that the radiator cap Lo 1o ft 180 beeausc, he cxplained,
the water will et hot ~nd ne must lot the stoanm w8capee Iy nluading t put the
cap on tight for the pressurized cooling gyst.m w8 .o n> avail and we startod ap,
"Nobody in this country™, I was t,1d, "would b £ oolish cnoush to drive up this
mountain with ~ tightly scrowcd on radintor cap.” Thorc -r. scveral turnsuts o

this road wnd thoy were packed with steaming cars; houods up, whilc the Arivers

were waiting for the briling t> subside t> refill the rodintor, s we Arove n,




the temporature imdict v approcohod the red warning 2onc, bt ~ur &river Rept
£lne urtil just ot the swmit the worberted _agine bemn t stall,  ipparently
~lmiet -1l tho pooint hat boilod ey, rd we hod o haul bucket aftor bucket
of wnter fror - woil & me Listarnc. ~woy, This tim 1 lisre--rd.d the Ariver's
rotest, put i padiat e e et it sl looturcl v oy friond that keeping
the systorn wwlor prossurc raac! the Loaliae poiat an! prevertod the ~saporation
and 188 5F the - lant, | Re~ve Loognc! lator that my ~dAvics wes followed, nd
the mount-in gtroteh ns Yoon nos tinted by v frion? froquestly s@ga thon

with ut ny ralistor tr 031,

16, The local enginoor of - truck manufacturor, with whom [ talked about thir
incident, © nfirmcd thet tho wactios f L oeonin: *h padintr car b.fOre a Long
elimb wg prov-lant in the remion ~ad wag the cause foproonturs damage ¢ vital
angine parts, Then he 114 me abosut an thor $3nical 1oeal ore judice which had

an adveree offect on the 1ife § truck cnsine oomp ononte.  Apparently, the loeal
truck drivers nassumcd that the tiopmstat Poulatins th erlant tomperature wns
not only unnceosanry in *he warn climate o f this tropical cuntry but, in fact,
harmful, Most driveres ¢k 1% unn thems lvee $° remve the therm stat from thair
ongine oo ling syst me, Thie resultod nt only in ~ 1onc oncine warming=up poering,
but to: ften he unmine nover rooche? » peroper perating: tomper-ture,  The
obvious (ffict w8 wn unusunlly ropil werr n casine ©onpoacnts, [t ¢ k antoncive
rescarch by the truck =wnuf-cturcr's cnmincors t diec.vor the ros n why thelr
cngines lhsted borcly R-1f ~s 1 n a8 thay should, . asseive cducational campaim

finally correcto! this ¢ 'ndition,

17 These twy cx~aples show h w the human clemont mny have 1 simificant cffoot
m the life of and e nsoquently on the dcmnnd £Hr ~ut-motive compononts, Tho
producers f ~ut mstive vohicl s oould recrmize the lack f t . chnicnl undore
standing. initially in a developiag country and prevent soms of these coourrensed
by writing specinl cditi na f instruction books tailored ) the peculiar ncods

of 1 eountry r resion,

*.
@
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18, With the pryv-l £ oen firat vchiclos tn ~ dewcl wing country, it {s the
MWLl monufctur r Wb sgumes the responeibility £op importing and surmlying
Prte and comnononts o ded £ op mrintonances Whon sevir-l mekos and mdels of
vchiclie ¢ me int  th, - untriy oo soond #oures f rorlacomont Tarts is likoly

t5 4evel pt the _arte Yistribut r., M. is uBuAlly v wrussive netive businoste
Ban who sccs the o Prunity to _atablish Rime lf ln 3 P winge and v ‘misin
field goared v the o nomic owth of hie countev, He soeupcs franchises frn
woll=kn wn parts wnd o |onent manufacturcrs rowl, From thom he recoives act
“aly brwnd nome morchandis. but 1is tuchnieal hol  ~pt treininge, cnd vory fiem
somc nevted cnpital, The hvi ous ~dvantyre of this fr-nchiscd ALstribut op
dorives fr m his ~bility t° furmish s nuine brand ne replwement rts ¢
repadr and maintonance sh 8. Thus the poonir shone w ulld then hove e sourse
from whn ¢ btairn quickly ~11 the e mpononts nooded t 1 their work,

19« dn ultimnt. st f supply is finally roached whon the dowel ninge country
has acquired - subet-nti-l vohicl. flect with n ~eps of tpained mechanics, ad
has the res urcue t. st-rt Uncstic producti o f 8 me of the o apracnts, The
problems ~ss citod with the lomostic manufacture of wtomtive parts arc doe

®oribed 1n 8 n. A tail in the noxt sectin,

IV. DOMESTIC M. IUF\CTIRE

2. A fevel ing o ountry strives fop intustrialization, and me of the firet
otepe toward that ol is fion t-dkon by cetablishing plants for the sraufscture
of simplc nut motiv., equipnent oomnoments, It ie important tH understan? that
this productir ie n ¢t undeptodeon v furnish | wor pricod oHarts th-n th e boing
imported, Initigl ooets of such domestiocally manufactured parts and componente
my be twice t Ccicht timee o8 Kih ~8 rLres teal fp imooptond wrtinleos, and
possibly als, f - oprer quality. This dis r . pti ot wperort "wast. " s . fton
criticizud by lical :naumcrs ~8 woll 8 by <xp rturs and industrics from lovele
>ped countrice., It should b remenbore? Voo ver that cartg ae JPoducod primarily
to provils ompl yment At b 4l whoidustrial opocessa 4 ] ~n) wWirk.rs ro,urde
leces f ¢ st ndy, 118t wlid inooptation Lf thos. = m> nunts and thor by
8ave foroimm oxchangy rogrdloss f c8t. Industrializ~ti o is underti<ben
regwrdloss of oot £or the purposc of Palsing the stwndawrd of living in the
cluntry,
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21, Tuokaieal, 8 well w finaneinl, aesitwe. is “fton ncuded ) start
wwalsoturing ~ut n tive 2 ap nente,  Tn it n, the fvornmcont must adopt
fravraradle o Licive ) roulatione t penler such Asmsigtwne fowsible., The
technl vmieal livisi n of the mitod ¥aoi e hnae aseistol - nurbor of dovele
cPARE © ountrios in tnie r o aneot oy P ovidine cxporionto ! toehnical ~orsongel te
stuly the nosdz ~nl soonbility £ on coumtey ant t 7wl muitanee in starting
frot rice, Thoe cnyineure ~n! tochriciwe 'uvilon owor=nll plane £or -
modest antustriclignti n, #oloot the prductes, reanize s '] fact Pies,
specify tno quioment aat o vl the initial teaininge of thoe nwnagoenont
preoracl w! the w riRing o rec,  With sueh holp + 2 od start is made t oward

eovidinge Voacetinally polurad <ot m tive oomoonenta, {1

22, Dorwstio pr dueti n f it m tive somoonents will ineroase whon cortain
emditi a8 have beun Srust i which will justify the manufrcture ~f parts of a
erunor varioty and oo mploxity, particularly those £0r which the supply f rw

materiale is ro~lily waalatle,  9hat ape these o nditi ns?

2}e Piret, thor. has t b 1\ sufficiuntiv lare mark * 8- that 2 f re gm narte
mapufsoturcr o ull commilor 1L worthwhilo t liccne. 2 1 o2nl manufactucer, to
Fivy tochnich]l ssistanos, to eater into a partaership with a loeel etadlish-
ment or uven cstablien o wh lly- wn 1 subsitiory. s o rulo, o oroaficiontly
Iarge mrkot 1o cronto !t Tor the r ducte o of fh oM ome 8 chistinatoal Lt e

B:tive comp nonta when the nunber f potistor Y v ohicles 1n the ~pos £ bo

surved (it ooult be e or soveral e :*mtrnj) hag rowenced about A0 000.
*

24, 4 suoom! oomditin L be Mot i the availability f fact ry sites with i‘
accoss L b-sic utilitics - cloctr city, g8, wator, toleph ne - wd reason-
able menns f *ransp rtaiione O third conditi on calla £or the cxistenee f
Mequate bankin: facilitios t bandle ¢ mercinl and foreipn xchange transe
actiong, cxtund credits t buycre wd 8 n, 4 fourth ~ondition is the
sgaurance %o the invest 'r that the mvernnont f the towvel pingf ¢ untry will '
maintair ~ fiscnl policy which will bu 2 reliable bree £or planning the
apaPation,

25 Particulwr roforone. i mnde ¢ the poquirenont f the frrcign participant «

be be ~ licons v, pawrtner r 8 lc amer - that the lws anl ropulations peovide
liecas: nd patont protoctiong that the empl yment f hie techniciwns wd

sagineers is fowiblog that the t~x lawe ant certain poyulati ns arce clear and
uaiforaly ~pplicd, T attract foreign manufl~cturers nd investors, inducemmts
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Y P offered in the firm of tax solief for tho firet fw yore, osin- of
custon dutice n imnopt d equipment which is n t available in ¢ ~untry,
regulatione pormitting romittans, abpiad furds vornet a8 o mnensatyiom fop
tochnicil seistemoe s rvic. 8y, Y~ share f profits, . further inducomunt
attractin: foroim PArticisati n o may be fav urabl. roul ting £ v th po=
investment f r fits, theroby insuring internal frowth wd secruings benufite
to the commy f the couatery,

2. A oountry .nturs the ultimnt. phase f ~ut motive compoment preoluction
when it proccods ¢ cetablisk its  we vehicle protuction, prowossing e
assombly purti one t  an inte,Pitet 1 megtio mati pal mamuf ot ur., Btarting
with the assunbling f vohielos from m.stly imported sarts, th industry boe
gins to replas, importod prrts by locally producul articlos s it frtanlly
approachos th. {de~]l f 100 JuP eent rational o ontent,

27. Pressurc is usually Wwplivd to ecteup manuficturing plants for avery
component nocded e~ vormmont auth ritics mroseribe N schetule for incronsing
Ineal prolucti n and thy vehiele manufwcturers strive to comply, [+ is 4
common peectice f the vehicle manufacturcr ¢ urm the paront ~omp oncnt
supplicrs ¢t _ithir li~cnee + 1mestic o meern wmd ive it toshnic~]l and
financial aseistance, or to estadlish 1 partly or wholly-owned subeidiry fop
the 1ooal producti o £ the neodod o mponente, 1Y shoul! be rmonti nod Rorc
that this dovel peont Prosupp ses another conditi nt nwmcly, th. Cxistoned
I erention f auxili~ry inlustrics n which the component mnnufscturer must
dcpend, i,e, machine shops anl t. | sh ‘P, S urces for t):] stovle, cutting
tools, grinding whecls, lubricants ad ¢olante, hoat treatment and woldiag
supplies, t> name - fow,

v.

28, Monuf+cturing ncthods used in s developed countyy camot 3¢ should ait be
copled by th: o mponint mamufacturer is the dovol ping eruntry., Many factors
will influemc: the scloctiom f the most vt us mnufacturing mcthd and
eguipment, tuin int o oo unt ¢ nomic, technical, finweial wnl mwnpower ¢ n-
siderations, The marufrcturcr in the dovel el couatry ften hne the advanty
2 large volune which justifics the use f 4ut mated cquipment,  The polatively
Bigh cret >f ladowr and | w c et of mtorinls oroomoto Iabour-saving installating
csalling for 3 high imvostment in t1ols wad wqul pnent,
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2% T™e wat mctive o moncat mnufactarcr in o lose Adweloped ¢ untry wsuslly
deals with smrllor v lume ¢ Tt varicty which ruquire nuncr us 8. t-ups and
tasl chansve, Iast-]l-t; ., f caplox Righ protuction cqueiprnt 18 thon n ot

fursibles the liroct 1-b yp 82vins woull be insimificwnt whon wokhod yeinet
the incrcas !t ~oat ¢ VitPLeate machine s wml th, o rtization f th, JEpensivg
oquipment; n r my the labour suffici ntly siill. * ¢ Pt w0d acrvieg

#uch 1 prtuction line, I, s o CuBes the unavall-bility f aatericle btane

able omly n the w1 il e untey salle £op A Thange in oacth s,

Xo The o.mpany 8o0n8 Ping the cetablishmont [ty nawnufreturing: slwt n
the dowel ping Country my have nerfeetly oo A usod mawhine o ls 1 ¢ nooded
At home wnd wollesuitod ¢ the producti n poth da planncd £.p the 1evil 'ping
country; thus, vguiomont, may b e ovided at 2 2onsidornbl. #avings,  The
following cxamnlos will illustrate the influcne. f thes. varL us fct rg m
the modificnty o .t musufcturing methds, Th. crducts seleeted in the
cxamplod wro wut m tive stuering link~e parts, The high pr duetin ra thode,
A8 peacticel in o~ Tmito Y St g Plant arc compnpe! with ganld v lume mcthods
of A dovel pine o untry that wes building up its wn ~ut mrtive vohiele wa.nbly
ad prduction and wantod ¢ renlaee #ome herot o f pe tnpurtel eompinents with
domeetically - ducod Bs  Thige 1wctual cases Bhow how P Aucti n moth «ls
wore adantod ¢t apability o4 doveloping » mpaent intustry,

Jle The first _xample dcals with - fwmiliar part « o ball stud - which providus
the flexibi. 1.ints for the Btoering linkaiw, This jg -~ hont=trentod, procieion
prxduct made t . ol 80 % lorncos nt L Cxneting finish sxz1ficatins, The
high production m th .4 vaplyed by < United States nlant stapts with howdine on
8 progrussive .11 hovier, the st ek buing fed v it from -~ ¢ il thr wh 1 wire
Arww straichtonor, Tho stud is ~ ld-f>rmed, o nmplotoly finished, cxcopt £or

the cotter hil. ~nd th. threndy, nt ~ pate f Aoop xinntoly 2,300 proces per houre
Noxt, thc ¢ ttur hilu 18 drilled ~nd countersunk a1 specinl machine (fi-ure 1),
the studs buings fod -t 'matically int, the drillines mchine fr m ~ hopper thrugh
8 feoding Yuvic. sh wn in the 1llustration, the productiin rate beings wain about
24300 picece per hour, Finally, figur. 2 sh ws the rolling :f the throd on A
high prductin r 1, thronder, wmirn ~ut motitally fod wd aving an utput of
pproximatuoly 6,600 piccce wr hour, 4 hunt troat peration, not illustrated,
ermpletes the pr.ducti n PTICCEs,
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J2. Obviously this manufacturing method was not foasible for the developing
eountry whore the production vilune was small nd the 1t sizes 8c17m oxceoded
59000 picces, Tt was nt fuas ble t- usc the o 11 hending method because ¢old
heading stcel was un~vailable in the c~untr§. Tor eould the investmont in -
progresesive o011 hondor (1pprsxim1t¢1y US B050,000) and ite intricat. t - lin,:

be considercd in view of th., Low volume and nbscrol o f adequate facilitice oy
producini’ the header + .18, Similar congiderations pplicd to the 3n71n)
machine for Arillings an? ¢ ounter-” inking the cotter hole, 4 simpler maru-
facturing process wna devised for small 1ot productioon, adaptod to the nvail-
able raw matorinl (ht rolled steol bars) ¢ conventional standard machine

tools, and t medium skillud lbour, After tho blanks ~rc cut, they ~re heated
in a emall furnacoe and the hond is hoteforged sn ~ o nventional punch presa,

The fireed stud blanks ~re then finish-turncd n »-ntur turming 1-thes cquinped
with duplicacin: ~ttachmonts; no lathe (figurc 3) finiehes the hoend and anothep
such 1 the finishes the shank ~t - pate of 50 picees ner h ur £or cach perationg
The drillings ni countor-ginking of the cotter hole is done 'n conventi nal

drill presscs, and the forminges f the throad . “ resular theend rollorp,

33. Bven this sko'chy deserintion wnd comparisr of the tw methds diascl se
sovoeral rons one why th.  wor-all mrnufacturing cost Hf the dimpler methd e
unavoidably hLi her, primarily bocuse the incrcasc in labour by fr cxcoeds the
8wving® duc to 1 wer wagr ratos, The Bcrap rate alsoy plays an important roloe,
being very 1ow in the ~utmated method nd rilatively hi¢h in the simpler mothod

with ite lopendence 'n the humar v lement,

34, The sceond cxvmple eomparcs the methods of foreing ~ controlink. This
forcing, with its bonds and the ol)se tolerance in the anpular and dimonsi snal
relations of ite tw: foriod vnds, is produccd in the Unitod Stqtes plant on o
3" upsottor (figuru 4). Bach cnd is finigh=-f recl n ne heat prvil.! ty an
witmatic induction heating installation not requiring wmy <ttendant; nly ome
pernt oroas necled t neoduce these acrurate foreineg At o pate f oAb gt 100
picces per hour, ™ Auplicatc this B8ct-u; wold have beun ntircly uncoon mieal
at thoe stort f th rlant serati o in *he devel punc countey, 1ot only tocause
CXIPCNBIVe equimment woul?t have  upatod by ~ fow bourg <P monta it woall have
inv lved scveral costly sct—un chansug, but als bocnus it thet tim o owor

sh rtages prccluded the us. f cluctrie tnducti o hontins., Fimure 9 shws a

8 moewhat primitive, but temporarily woqunty, wrancemcnt which was davisod,

e
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In the f-rerround is an 7il=fired pigesnbole huatine furnace ~nd in th' back-
round noc orvontioonal punch oress for the scvopal Mmthering ~nl forming purae
ti ne, cach Fequiring ~n ouncomplionted dic 8otaure At the time f +his writing
the inercasc i th wat o tive oroluction f otk Pruntryy the soquireld skill

of the workmen and the ineroag. wWalakilit f o lietmie Wi heve spoatod
eonditions undir vhish *he. ingtnllation T oan uipsettor, inclading an induction
hoatin, deviee, boesmee fo-gitd o n added inducement fop thisg investmont is
the cxpeetel ~and l.siratl. impr o voment in the gquality f coutrelink forringe

and the elimin~tin +f o high rro f projects,

35 The third <xample comdares ncthds for the pr duction of vertical s-ckets

of twe similar typos - the sh pe ftem socket and the long stem socket, Roth

ore produced n identieal r gimilar craipmant,  The o mparison of the methads
for the mrisr manufacturing horations brin.e ut ‘he influcnce Hf hih volume
and the ncceesity f labour Bwin/s in vicw Hf the higch waes in - ¢ runtry such
a8 the United Statos sf lmeric~ wnd the influenc: °f the pposite ¢ nditi-ns in
the automotive oo mpenent manufrcturing plant starting ut in ~ devel ping c untry,
The forming f the s cket is perforucd in the Unitod Staten plant i ~ [-1/0"
upsotter (fisurc 6) cquipped vith ~ magnzine foud f blanks ¢ wn inductin
heating deviec., The f rrings is produced t el sc t lerances, pormits an accurate
lieati n 'n thc subsequent nachining popati n, and nly 1 small am unt f st ck

for machining nceds t - be all wol,

36, Onc per~t r's utnut is WpProximately 150 piceus per haure  © mpare this
methia with the steps empl ved in the foreins plant £ the dovel ying ¢ untry,
The blanks arc hcated in an il-fired furnacc, wherc the proner temperatupc is
chocked frequentl;s by meang f - e meter,  The cnd is thon blocked noan aip
hammer (£ipurc 1), rchentedy, ~nd the finnl  rminge is perf ormel noa b omo-made
dr.p hamcr which requirce the servi o8 f three mon, alt pether it takes six
men and nppr ximatoly 10 per cent nore stecl t or duec ab.ut 60 preces per hour
a8 agninst the one Dnited Stntes oper~tor producing 15" pieces per hour; but the
forging equipment wac ~vail-ble and operating in the developing courtry, whereas
the Amorinan-type inst-ll-ation would h~ve heen ~n investment 5f slogce to

US $150,000. No doubt such <n inst-lltion will be made eventually, but the

initial primitive set-up stisfied n immed.nte requirement,
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37, The mmohining f the ocket hoad als: loads ¢ sn imtereatihe o aparie n

T methods, The Unitod 8t-t.e rl-nt has battory [ epucinl soven sinti n index
moRineds ~nl Cach maehine ~ anlotes the catir hood et f oyor 50 njcces
(fiewrs 8)., ™he o #tly - is it seteun puicE b oo on Pical £ P the [ A%

v lume el the froqu nt 1 ne para, A empl ot S.teup Poquitin 2t ut Bix A ure

i scld m ncodidy w8t honge - vors e ae nulishe ! o s aptial soteu in two
howre, which Limits the eeommic | ¢ ®ise * 1 ginimun 0 99200 piuces, M such
enditine cxist in *he dovel ning o wntry where thoe scevernl machining iporatime
are not eombinad and o porf med in separate sture 1 e avonti aal drilil prosees
at 12 rmte f 20 niccus x? h our,

Ve ANl wmilline peratin n the ek f the ® okot, n® perf mmed in tho
Dnited Statce olanty Qe oh w in figuro 9. 1% is A 10-0pindle Pt matie whopo
the table wnd the ¢ 51 head rotate ¢ mether, Thie -~rrn~uncnt requires 10 gyte
£ tdentieal ¢ le ant A VOrY procise seteupy but the high atput f 00 Diveos
Per hwr in n o neentratod @pac. ie suitadle mly e very | ng runs, The same
pefiti n is perf rmed in the nlant f the owel pime o untey whore the 1 ts
arc small, m sirgl. spindlc scrow machinse at ~ pate o e ximately 60t 70
pleces per h ur,

3% The aascnbly f the ball stud t the 8.oket includoe the insertion £ 4
spherical busring, sprine, © vor plate, lubricant, and  ‘ther parts, lepending
the particul-r losiin, L sogeiad index-type ~@scmbly mawchine f rsh et r 1 g
stom s ckets 18 o wn in fipurc L0 Tt works in the. it 4 St~toe plant in » D
Jincti n with ~ hyiraulic prosse scun n the richt it f the sh ot gwaph, The
Vart us parts wid thy lubricant sre fod aut mitically t thuir ruspective st~*i .n8
and the finished assombly lubricotod and #:nlad, loaves the mechine at o pato

f 300 s cket weemblios por B our, Compars this por~ti » with *he mcth <1 in
the plant f the devel nins 2 untry whore all the parte wre wee mbled by hanl
and the rly maohine perati nois the fimal el sing f the wsonbly n 1 h sce
malo spimning mochine (fisre 11) milt from sn 14 4711l srese wnd setuntod

by ~ hydraulic cylinder =t 1 paty £ 00 of_oce ot BN WIA

L. Mme mre cxowmple io A £ untey £ p “he o tueti on f D18t n ring oetings

tosupply 1 pist on o ring machiring line, ¥ o8 oupe. f T+ lity cratings is awaile
Ableoin the o untry ad the imo Pt is pe hibitods Y Seempe rococseary t inetall
3 ¢ mplete minimam sizec irn ¢ undry, whieh rovertholoes L8 27 88 ~apacity and
fills the current rFopuiremcats by nerating aly tw. dys » weekk, It is Dviue
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that 1 foundry cann t % puratod ce momically 'n such =n ~bbroviatel schedule,
Tw viows f this 7 undry apc sh wn: figurc 12 1llustrates the nouringe of the
metal fr m the oy Ialley Moehanization £ the » urin® “eratin wig n t

ad pted bocrus. thie A1t invistnont w ull haw nly increngod the 1 sscs, On
the ther hand, the sont han'linges md » YTl fwilitice ~ro m lorn and the
latcet desiim ¢ insure = hih quelity f the p1st norine cauwrtings, There ig

the oxpectatin, if n t assuranco, that an cvontual ., T wth f the ririnal oquipe
ment and replacoment markots will suncrate on wh vilume £0r an ec nomical utilie

satin f the ¥ unliry sopaeity,

VI. LONG RANGT PLANNING: T'f% CadT OF BRAZIL

4l. T nsscmtlo r huili ~ut m biles in A devel ping cuntry, it is nooossary
o create ~ nati nal aut m tive o mponent industry. In fact, the pruscnce f
aut 'm>tive parts nonufactarers ~nl < plan £ r o further T wth and devel pmcnt
2f this industry arc mro r lise prorequisites £ r the cetablishment f vehielo
fact rics. Plaus £ r the intr ductin f aut m tive or ducti n to A devel ping
country froquently ridinate from the o overnment and are ace mpanicd by 1aws
eoncerning the types, quantitics, time schedule, financing, twing policivs,
percentae of noti nnl ¢ ntont, investment 8 urcce, tochnical assistance from
abroad, 1 cati n f plawnts, pr curcment f raw matcerials, s urces il training
f labrur. Such wn intesratel plan, t have 4 chance for success, is best wo ked
at in ¢~ perntion with the present and futurce aut motive prducers - d.mestic
and f reirm - and must be flexible cnough ¢t adapt t . unf rescen r changeins

ehnditins,

42, Pseibly thc bust way t: donl with the aspects >f such planning, althugh
it will vary from c untry t> country nccording t the csnditiong concounterod, is
to sclect an actual cnse which was successful and is well 4cumcented, The prine

ciples cmb:died there may serve as 2 puide £or similar projects in ther oountrics,

43. The cxample sclucted for this paper describes the intrductim f the

aut 'mitive industry in brazil, the 1 n, ranse plan devel opedl by ¢ overament ~yrencies
and the imp rtant r 1. playcd by the manufacturors  f o~ut motive cquipment oo mpoe ‘
nente,  Brazil had -~ o dest number f vehiclos ori v t. the Sce nl Worldl War,
m:8tly imp rted from the United States., 4 fow trucks f 2 United States make

wore asscmbled 1ocally from imported components, Nincty per cent f oall ro-

placement parte fr maintoenance f the vchicles n the v ad were imported from
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tho United Stqtos, During the Scc nd World ¥ the souree of roplacomont parte
wns 18t and the st cks in the hands f distribut pe wore cxhaueted in A vory
short time, This Bituti n crerted the neceesity ¢t ortuce neoded roepalr parts
dnestically, -nd Scveral enterorisce were  pimnized f rthe manufacture of
autom tive ¢omp nonts, Trucy the ¢ mponents wope frequently » pive of pr
quality, madc with ut benofit € th rigin-] Lholneoring: irwingg and snecie
fications, ftun fabricatad n primitive cquipnunt from irfopi p substituty
materinle, Thuse port8 wore at the gtart cEtly anl may not have lwetcd 1.n¢y
but at least thoy kept the trucks ~nd ears r lling, What jig cqually imp rtant,
the ncw vlants, thu,h s mowhat rrimitive, provided o training fround £ op
management and workcers, ;Tow in Bizey, number and efficioney, ~nd beoame an
ossential nucleus f.r the p st-war ,v wth,

44, The pst-war ;v wth »f the ut motive ¢ .mpnent industry my be attributed

to several key fact rs, The influx f the badly needed truck floct pened up

an attractive market f op - ny nents, 3everal 1eal P8 makers Lavitod welle
known f reim parts manufacturera t participate in the o1 wth thy 4 h liccenaing
°r technic~l ~83i stance agreements or the oreation of partnershipes that provided
know-h w, cquipmont ap crottale Lt the gam. time, the intonaiv. tnyort f trucks
8, deplated frcign cxchan. funls thot the Heazilian 0 vornment hal ot sut sovere
restricti ng =n the import f aut mtiv ¢ mponents nd finlly prohibito] the
import f cortain Pwts alroady manufactured in Brazil. This acti.n served 8

2 further stimulus f r foreigm manufacturors t ot~ ff the 188 f thig GXpOrt
market by participatine in the erention of the Brazilian nati nal aut motive
industry,

45. However, the main contributing factsr t- the succcssful establishment and
&rowth f the nati nal wtom tive industry was - th roushly preparcd and oxecutod
pPlan 'n which soveral g virnmental fficec 2o1lnb rated, but which was fzrmalized,
centrnlly dirceted and supcerviscd by an cxcemtive ¢ vernmental boly crentod n

16 June 1956 n~nl cnllcd Grup o Bxcoutiv. 1 Intustrin dut mobilisticn (cE1a).

The "father" .f GEIA ~nd its capable direct v was Admir-l Luci Mcira, wh.
initiated the :ryrwue f p the cstablishment £ - Brazilinn ~utomotive industry
and carried it throgyh * . - suscessful ¢ mnletion., This DT Tume was really
part f a national cc n.pie devel 'pment nlan o necived s Plan of Tarincts

(P'an- ce Metnas), the wt motive plon having bein assigmed the desimmation

Target 27, The history >f the first tw, years f GEIA and Tarpet 27 is deecribdod
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in A bi klct publishel by the Office »f the Prosident in 1959 under the title
¥eta 273 Imh;atrii aut 'm bilistica. The wuth v °f this mper has drawn n the

datq 2ot o0t n b mublic~tin 1n ~dditi n t: his wn pers onal cxpericnce to
emndenee tr o Tow LD wirnge Prwraphs the salicnt foatures f the nlan and its

roalizati .,

46, Within th. wvor-all oo omic plan °f tarpcts, the Gov rnment mave the
highost ri rity ¢ the aut motive industry nd ,rantcl sp eial preferential
treatmunt ¢ the import f machine to 18 nceded t est~lish the aut motive
plants, ORIA was ~ble t. functi = cffectively beeause its momiors wore ~s-
semtlod from hich ranking ffisials of varitus o virnnent dopartronts,  ThoPce
fore GELL dearces roorescntod simultnane ugly ~nd Aut mntically the deeisi ns eof
thesc parti~ipating: ;- vernment 'Tang, such ~8 tho Minsitry f Publie W rks,
the Finance Ministry, the Bank 1 Brazil, the ¥ati nal Bank £ r Devel prent,
Cust.ms Officc, G3IA thus e uld provide irmeliate incentives £ r the planncd
devel pment Lf the aut motive industry by institutini- stimuli falling int: the
following roneral - rdeg rioss

(a) Forei v oxchange taxes eradu-ted in such 1 mAnCr A8t rivoe most

favourable concessi ns £ the impirt f cquirment nocdod in the

mnufacturc f ¢ mponents £ r vehiclos f primc imp rtance in the
vlang
IS [

(b) Fisenl incontives, pwrticulnr’y in the frm f 4 waivor of inpirt
dutics n auth rizcd equipment wnl n ocomponente n t yut produced
in the o untry;

(c) Crotit repmlati ns of ¢ Teign cxchane wd 1 wns from the Devul 'pment
Bank f r th. ¢ nstructi n f At motive fact.riosg

(1) Comar:ial stimuly "y estublishing orotective .xchange and cust ‘ms
tariffes ymninat the inport f forersr vohisles ard C mponents alrendy
avarlable from d megtis producors,

47. The result .f thuse incontive iccreca was o amnzine reep ndc from 1 nestic
and forviim manufacturers which pat GELL int  the lifficult, b t pleasant, prsitin
of scleeting: the best 1r m the mny projects aubmitto!) fop onpr owal, A gijmifi-
oant feature wos the interust £ 1 mostic anl foreism 2 moanics in the mnafl vture
of compinents herct fore not or duced in the o untrre  The GETL plan (Tarsut 27)
envisased an ~u.omotive industry oreanized onothe :oneopt of k rizontal int.ovration,
The regulati no f GTIA theref re livided the ¢ mpanice AP0lying f v participatiom
in the Dl int. tw et rics: ne category bein: prolucers f At ontive

vehicles, the ‘h-p cnalerory mhwnufacturers f wut notive parts sutcntract ire

t > the vehicle industry, Hw imp oriant this sco nd caterry was ¢t the realiszation
)f the entire pl-n is a subject f a scparato chapier in the abo ve-mentimed
publicati n,
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48, The Brazilian n it motiv- pote irdustry, whose mmall berinning® during
the Becond World Wer woro perti-cot b:»f‘rrn;- Wl whnose ririnal ain was BCTVice
¥ the rerlrcerant m Tket, underwent imdap b 0L DT~ transition ¢ tho
status f riinal cquipment CUpDlior e b~ antpact ot the natinnl
autombilec builiders, o ~Bns ty a GLIN st uiomere, oba prrig industry'a pole
in the ostablichmont of ~ LRl BTV 3 DU SO o woB locisive, thanks t

its suncrior frousty £, A0 ¢ 0 ipe manufactiring: toohinirice ant the cxtra.
srdinnry cnprbiliny £ ta manae mopt b CRNTT UL the orogents formulated ¢
progresgively irepo-a, tpo ° nlocontenl of el vehicios seacduls! fop S ol
ducti:n uni:r th, 7. Slui VR shne ttamut ante wothose ffircl t the
vehicle industry wooe ~lg Wittt peomi b Lhe Lok and innr vement £

the sube ntract indusiry.

A9« The GELL renort stotog that 1n Nusember 1955 the irvogtmert in ~ut m o tive
perts plants was ostinaiod -+ M F117,100.7%0%, wier.ns 'n th. same tate the ttal
investment in the vohiels manufactirine plants reached | lovel f M8 $90, 500,000,
¥hen the 19460 toeoot o recshel, ‘ha {avostmont fﬂ? plannel anl apne ved by C;!L,)
increased & Aunr simneely US 3400 000,000 ir the parte iviugtry s yminst
230000 000 1 ta v fSle it e indue s L in thig o nnexi on it is
interosting t .%o that, 1n 2m omaet ¢ $h, Rig: mieal devel sment in the
Unived States ~ 1 1 1 Py ke mitmobile intugtrr ot th gtart f it ostabe
dehment in Cea it admicty | an urtor ol o fLorinbhir o and v Wi pwurte inlustry
dovel sred prepraderaatly L 0 ] o pital onl el memyyumort, The GRLL plan
SAPOve Lo peescotl oo e Pl oent wrarine ¢ chrinad ‘d3im .4 00 fPo1 abrond
nd weleomines + 1o TEovital toal br gkt with 4 coehnicas wvancemont and
kow-hiw, “hore 3 Lhe v A braldit ees LS *ut ot tive anduatey calla
for forier canit Weopeas a0 e larsv finnoins nevdd, the » mp nent menu-

Sy Y BOCL P romorve “he wedominance O . ooal onoital,

3. khile the mp v Al g SRTAL AMTeiY b om wes a wrally F llowod, certain
natural bstaci.s anl di°f; Cultive woers ame santered wd hed be vere me, It
By be wseful ' ligi ‘haa har y bocadde 1t is Tup t FoEm that they we tyoio ol

snd eouid oo il S L AR ke Fop g A wegt e s fgorents ndustry,

Sle dn mutm hils mederp o Inoematiomal pomtal ok %s the matuwal isire ¢
Eaintaun his crosti, v f sxcol)oren for the slleidiary Meir, ental]lished in the
dovel ping o umtry, Mo wold e b uve, thopof re, his relincle o upoes -t
home a8 sunplisrs f Ay pPole om emvonents v the F.oeidiary, This
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difficulty wns »ften favourably res lved, when the veaiele mamufacturcr induccd
his rclindble 2 mhoment suppliors £ proluce the B me parts in Brazil or ¢t liconsc

their pr ductl n by 1 <l firre with adoouate tochnical ssigtance e mpanying

thege rransunents, Or cver more fovoureole oondition wis -~re-tod whon thes. now
purts makeers o ut? ale o orduie commoaonts fr thor vohicle mrnufwctarers, tho
incrensc! v o lune ot o xporionse - BAPLIDY o, . T mrs oo mie o perstin ot ot

lower ~ 2t

52  arothor Tiffroucls poaulited oM tha Juatified somened by the vabicle manu-
factursrs, thoi Lhe -x%e fuepdenc? v thom by Vleal firme, tet the standards of
thole ridl eocciaicaa ™3 ~al tolorraoody wierans mwy 1ooad orduccrs L ut =
motive parte Lol boor aceds mel b owort v logs roon gt andarta while they hyl
boeen supplyics thelr o duste o the poolcecmont warkas nlj/e Theg. Burplices
sften necded v b mly petrainin in thear atiituls towards yaclity oonte 1 o
proendures, bud thoy nla necle) bBott op smrafeeturir - coukimont ant impre owed
meth . da, oo wiriol, povnfetupr re ol th endtiney 4 ke such prrts thoms

solvee pathor “har t by them I or eubs mtr ot ro,

53 A finnielndl bstnelc 0 SETV'e bowizontal intoprati n 2 oncept lay in the
very motore JF coanitod o ourcce. Tha vebiels munmufactarare, bancfiting from their
I os¥ablishod tios with internstional som=cue -7 carital and their kn m=h w f
finrncing now untororiscs, Avd v onslor wwcust ¢ oapital funds than the now

nati el Firen,

54 Fo3eibly Yo uomtast *ma tron horiamtal taterrntin f the »ut .m.tive
Indeotiy, il thoeoof poon theaat o0 the o mnonors nyufryyturores, lay in the
cximting flooy rooulatl o2 of Drezil chich irvmed g4ty 921 9 *taxes and fedemal
eongun.r *uron, The Lo sues by applizd 1 oveey ranacction as materials

P gami-Uinish < pr Qvte aved froa me firm ¢ an thog - tho cogsumer tarx
wplieod o 5o Timishe’  wyonomn’ a8 well a0 the vehiole itsclf, This cumulative

taxati nowouid bave oo peobibitive,  GBIL Pl 8 ndvocate nocded fiscal rofores,

5. Mher renctol rewrarcs wepe lovisod to insore the succuse f the slan. These
measuro®, vl dosiom 3t fsthor the ontire nut o tive inluatry, were ossential
t: the #wos 8 F eyt ooovc Ake Broazilin aatom tive porte industry. Poreigm
emphange ha' L - op w1 led o Sae plan sndled £or U8 $512,200,%) ¢ 2 wer the
peri ol from L5700 L0, Of this awourt, B 8100,000,000 were all cated t . pay
ff the jrimcioa. wnld intorest spomt by vohicls and parts maufcturers f r pur-
chaping mackine . s b vl The pomninins B 3710,000,7000 wore 11l cated
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towards urchasc abr -4 f Autm tive components hithert not oroduced in Brazil
but noedod Aurin, the first threo years f the nlan while 1 'mestic producti 'n was
beins intr duccl, Insi tntally, the njr pertion f £, cquipnent imp orted from
abrnd was cquirst with gt pgmonty, st oometituted © liriet investment by
foroeim firmo n t requiring oxech-nire ¢ vorace, Dquipment w rth ar uni

UB $200,70C,700 wan thus br whit int . the country with ORI 'e ~uthorization, the

parts industry rcccived b ut 25 ner sent of that,

96 Othor fr..m cxehanee funde were carmarked £ or purchas.s f raw materinls,
remittance f ;r fits t f rci'm invest s ant f p yltics v tochnienal assistanco
foos, It is woever siynificant that the t t4l ~mmant f § reim exchange ~l-
Ibeated for the lovil voment £ the nati nel ~utoncbrle tndustry con bhe o msiderod
a Bavings f £ oreim exchanit, Lecnuse with ut 1 nestie production cuther jroater
foreien oxchang funis w uld have hal ¢ be expended ¢ import tne same number of
vehicles A8 woco rroduced at b fey r fewer wehiclos wouldl have beon added t 0 the

mational cconmy by h.1dins the £ opoirm exchanse cxpenlitures ¢ the sare lovel,

5T¢ Duc conaiderati n hal t 0 be ~iven to the twsk f r viding adequnate manpower
to tho aut.m Lile industry, The OFIA plans wure ~oncerncd not only with the 52 o
lem °f how t channcl 8 ne 100,000 ~dditi nal v rkors int . the new industry in
the first throo yows f the plony but als hw t train and cducate supervis T8,
technicinns, on,incers and nanngers.  Thosce tasks woer: undortakern in o 11-b ration
with induetry .r ups,  ther o vernmont ogoncics andl institubli g ~f hi;sher learne
ing.

Al 2

8%, Thc ovir-pros.nt vroblem of quality wiae ~ls. f sncern t GRIA.  The offorte
exponded in thie ficl! were mostly lirectol toward th. prrts industry. s mone
tioned bef re, the 3razilian narts industry initially had ¢ fill a v.il in the
supply ~f roplacomont parts durin~ the See.nd YWorld “ar, The gtandards f quality
in an industry cru-toel under such ¢ nditi ne, with 1 fow oxcoptions, loft ruch ¢
be desirod when o mparcd with the riid qurlity atanl-apds [ the forceiim parts
makcrs., With tnc advent of the firet vchicle Aaunibly plants anl l-tor vehicle
manufacturing rlants in 3razil, ~thorence t. stand-rs and t.1lorances beoeme not
unly & requirement lemanled by the cust nery, but -la -~ matter £ presti oo o
the nati nal product, Inasmuch ~3 the ormotion f quality was crimrily tho
responeibility f the industry, GTLL undert k4o support such off rts by ~rraniing
with qualifizd sch, 1s ) -ive assistance t: the parts nakers, paoticularly the
saaller nes wh) nooded it most, Vohicles produced at that time in Brazil wero
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f soven difforont lieal origins, ench ompl yying ite own stndrds, This was a
handicap £ r *he ports manufacturcrs and posod eonsidoratle quality preblome,
GELA inttiate? A oroovamn.e to Acvel p Brazilinn mational standwris ¢ supplawnt
the Boveral £orcim standrds whish woull lend, it wws howd, ' 2 ap mnts

cemon t o soversl meaes o ovinicieg,

59, In ¢ nelulia- this vory © nlonseld case hist ry, it shoull o underst:d
thit it hns twon rAcot-in t a8 2 rlant be o picl By cthor ¢ untries but =8
an illag*ratin  'apic pr Ll me no ooy expest t foce in dovel oping an aut -
mtive parte inlastry, and what g latl ne v heon fevigoel an the paurticular
cage f Brazil, Rosalts g.om t  i-lizete that 1 no range laanine whicweod
succose, Fr m LJ5h, whon 6,087 vehisles were sssembled in Aresil and whes omly

about 13 er aont wore 1 ,al o ntont, the ports s tustry Tow in v lume nd

quality cneoblin- 1t ¢t ausnly - opreeticnlly 100 or cont 1¢c-] emtent * . vor
165,000 vahicles buiit in 1)69, onad to produce all the parts roquired t> maintain

l,ém,m recigtor ot vohinleg,

V1T, . LOOK [07¢ fHn PVTTRE

60, Th. wt = *.. -rts munuficturces who supply the fully devel ped sutomodbile
industry ir thoir wn -ountry will be £or a1 ng time o source ~f roplacoment

parte in ‘cvol oin o ountrics,  While they e mpets £or - plwe in the exp rt
markct, thcy =la will boe 117t pnting with devel ping o untrics by pr viline
enpital wnl techricnl nssistanoe to build these plants for the produotiom of

4 -

aut motive cquipment o~ mponentss The inlucoment £ or this cwrticiontioon has o

o fronm o sufficicntly lar, ¢ demnd and from = overnment noaBurcs fferin: a
incentive to foroim ¢ mpanios t o share in the irdustrial lovel speent of the

cauntry,

6l The quegtion 2wy be wkoed, b w large is the potuntial f the wt = tive
eomponent markct 'nl how oan 1t bo related 40 the dcmand £ 17 riginnl cquipment
and £or ronl-rcment arts? S ome statistice arc avnilable whish anke it pesible
) arrive at 1 roush ostinmate, r oinstance, stuly f the Jooancee nut w-bile
parts induastry unlort-ken by o Cormnn engincoring 4T Uy in Lf’?s‘i,b} statos that

pupplicrs t  th. Janancse nut @ bile fwt rios (rw matorinls, scmi-finsihed

1/ Vortan! der futimbilindustric (1964)
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pduets ! finisdhed nrts) sawrs 95 rer scont f the sopafeturiang valus, f
which Y0 por cont ie Pooresonto? By depts with 4 tonduney t° incrense this shae,
(In the Poderl e wtlic f Gormwy the suprliore® sharu wos =t that time 60 -
65 per cent,) Purtherm Pog 0otaF cont of the value f the total Japancee pwrts
PRoduction wont t rilsinal cquiment wd 24 sop cont b ronlacoment arts, Ry
relating those ratl & the Joomaces b mobilo vikisle ® bttt n fomur 3 md
the number f recigtore’ wvehiclios, (% ppears that the ma=ts inlustry furnishos
aporoEimtely U8 3500 worth 0f ricinal parte sor manufeet arol vehicl, ! ap
wornge of UB U100 worth F opoylcement ~arte £or Lach roxieterod vehi~lo, e
onuse f the higher v o Pti n | ‘rucks mnufeturod gt rocigtore!l in Tapan
than in ther ~wt m Lile e ducin o untrics, theee cetimstes ey be ~pplied
for devel rin” - untrics whor the domnd 07 trucks Wl uscs ie relatively
Birhor than the loman? T r passonyor 2ars,  Thus, - - untry with 200,000 poe
cistored vohicles orovides » markot £or = v lume £ roonir and roplacorncnt Hnrte
valuocd % apopoximately U I ,0N0,000, 4 e ountry ~ssomblins wmd nawaf wiuring
200,000 vehislos por yonr wy supsort o 1 mestic porte induitry with a yoarly
producti-n f 10 $170,000,000 in loeally produced perts,

62, The steadily ircrcwdine Lomand £ 2 ~at m tive vohicles in the Azvel 'ping
oountries will wnerate rressurca t oroat. e expand |omomtic wat moibile e
industrics, [t is hooe! thot this paper has furnishe! 8 me ruidelines For dctors
minins the fowibility v ~dvieability f such plwa, how t awv)id errres and
hw £ tail r those undurtaking 3. the nceds f a particular resion and anriet,

M
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