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Cimoel he study is ‘o analyse the teshnieal and econamis

fartory at“ecting ' G -1 auvomobile currently produced in Chile,
he rohie s v he prrpose o) the study has the following

~haracteristica:

le Coril o Damalresiue, Ccur-door car, with engine capacity of between
BOO and 7,200 oo,
Ze Mo.rket penetration

in 1966 and 1967 of mcre than 10 per eent,
teceramical" prices '

cust components, we paid special attention to the
the j ~a;ortion of national parts used in car assembly, which at
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Studies wern macz of the econdnies of scale that would be brought
acont by steptin, up the manulacture of national components,
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From the point of view of
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II. ANALYSIS OF COST STRUCTUKE

1, Definitions

Before dealing with the subject of the present study, some definitions
are given of temms which are commonly used in Chile's motor-vehicle
industry and which are of basic importance in the subsequent analyses.
Inefficiency coefficient is the ratio of the value of a motor-vehicle part
in Chile to its f,0.b. value at plant in the country of origin cf the

vehicle econcerned, : Value in Chile (dollars)
Inefficiency coefficient ® Value f.

0.b. country of origin ,doilars)
The escudos were converted into dollars at a rate cf 6.52 e.cudos

to the dollar, which was the bank rate for future operations at the time

this study was prepared, i.e., May 1968,

(missions are motor-vehicle components manufactured in Chile, which are

therefore not imported fram the country of origin,

Percentagze of national integration represents the sum of the f.o.b., value of

enissions at plant in the country of origin as a percentage of the f 0,b,

value of the complete veniele at plarit in the country of origin.

2. Analysis by groups of parts
The parts making up a complete motor vehicle vary widely in

manufacture, size, raw materials, weight and level of technology. There
are undoubtedly many angles fram which to undertake a study, but few would
lead to practical results,

Example: A classification according to raw material would lead to
such absurdities as camparing a mudguard with a wheel hub or a cigarettes -
lighter, or a door-handle with a ecarburettor.

A classification according to manufacture would result in comparing
a boot cover with a waeher, .

In a classification according to the level of technology used, a
gear-box wculd be considered in the same group as a radio.

[In fact

4
!




-3-

In fact, the vee of traditional classificatiorns ivula coviously give
rise to difficuities. Therefore, the classification adorted compiieses ten
groups of manifestly Jifferent types of parte, It ig bused on “he technologlcal
and industrial vrocesses .nvolved and Lhe prevailing “echnolopical and
econanic conditions, in the hope that useful conclusions can be rrached,

It should b2 noted that this elassification is appiicapvle caly to the
preseﬁt situation in Chile and to the parts considered in +x': -tuly,

The following groups were considered:

A, FElectrical equipment

B, Agsembled components

Ce Casting

'D. Cold-worked metal

E. Porging

F. Plastics

G+ Rubber

4. Upholstery

I. Stan“ard parte

K. Glass ‘

The ansiysie covers only the parts produced locally urder conditions
of constant tecrnclogye™
(a) Blectri:al coulpment

~ Tnis group includes all itams in the electrical system of the nctor,
and accessories such as cables, headlights, interior lights and tne
windserecn=wiper system, ‘ '

x Iranslator!s notes This means that technological conditions do not
vary as production increases, '

“ /The' moet
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The most important parts in this group - renerator, start’ngeaontor
distributer and windscreen-wipers - are only assembled in Chile. The cost
of die-making is tnerrlore spread over 1 large vulune of produc.ion
-ipplying several couniries, and has little effeet in raiai.s ' o <t of
theio parts, i.e., 1.17 ver cent, assuming an annual preduction of
1,000 vehicles. This percentage is worked out on the Lasis ol wortining
Lne cost of die=uaking over three years, which is the period ro- = urred
throughout this study and is based mainly on obsolesecence and werr and
tear,

Accordingly, the cost of these parts is accounted for mairly hy
their components, which are mostly imported. The balance ¢orresponds to
the value added in asseubling them and to some secondary lccally-produced
items whieh are incorporated in them, such as washers, screws, ‘erminals,
etc,

For the reasons mentioned above, the econanies of scaie fur thene
parts are practically nil under present conditions in Chile, Thus, if
prouction is raised from 1,000 to 8,000 sets per year, the inef’iciency
coefficient arops by unly 0.17 fram 2.67 to 2,50), i.e,, approxirately
7 per cent (see figure 1), - :

This situation must change in the Muture as the domestic coriznt
of these parts lucreases, in line with the prograume envisagsd. "he
compary supplying most of these camnonents is devoting its attention Lo
this project and plans tc manufacture the major part of them itoiif.

In view of the above considerations, the facilities fur t:e production
of these parts in Chile crnsist only of assenbly g *est bencies;  irnerefore,
the manpower caploved is not necessarily highly sicilled,

Other parts included in this group, such a: electric cob’o:c, teminals
and headiights, are not only assembled in Chile but most of ‘heir
components are al@o manufactured locally. Domesticilly-produced dies and
some more couprehensive processes accordingly result in greater ecconanies
of scale than the average for the group; but the value inveo.ved s so low
that it scarcely alters the results obtained for the group as & wii.ls,

/(b) pgsembled




(b)  Agsembled components

This griup cunsists only of canponents which are made up o f numerous
parts nanuisctured by aifferent processes. This inileg it impocsible to
classify them in one clearly-defined group., ‘iey incluge tle reating
system, shock absorbters, radiator, jask, mounted ashe=lray and reor-view

mirror,

| _ ’ All the parts in this group hive in commo: t. tney denand . great
| deal of mairly cnalified labeur, "Labour" is tierefore an impourtant
factor in their total coste

Although the dies used Lo p:.cuce thess parts nure usually fairly

numerous, thcy are mizll and have a low unit eost. On the basis of the same
amortizution pericds as were taker in the ecase of group A, the cost of
amorti-ing these cies wmounts to 3.4i per cent,

In view of the wide variely of parts, the values given earlier must

only be consicerec as indicating a statisticnl aver:.e,

‘ The plart usad io mamufacture th:s kind of part is aiso fai rly varied;
all the equipment, however, is largs and complex and involves extensive
investment that can only be amortiged under high ontiut conditivns,.

Because of this and because the manufactiring process entails Laboratory
work, this group presents an economy of seale of a mere 1C per cent (& fall
in the ineificiency coefficient fi-m 3.35 to 3.63} as the number of annual
units is increased fram 1,000 to 8,000, This derives fram v {ac. that

somewhat larger production levels are needed to bring abcut any significant
reduction in the unit cost (see figure 1).
(¢) Gaguing

This group camprises all metal parts » whether ferrous or non-ram,
that are obtuined by casting,.

Exanples: orake drums, . ter pump, spring supports, exhaust m:ltiples,
handles, ete,

Investment in modele and core boxes, which for the purrcs s of thie
study have been included under die—making, is a falr v umportat fastor
in the cost structure cf these Farts, not sc much because the, are high in
themselves as because they are indispensable for ever'y aingle oric of tne
parts. This item thus constitutes 8,50 per cent of the total cost of the
parts.

/The cost




The . % o7 1w 0o terIRaR s ot er meicv firtor ia the mamufaeturing
progess - ¢ - ' .0 o LBr as the are t=ually newv/ and/or nade of
eostly, ane L tooorted, Aw oGY"s

Lo g, thas agds seFiout Ly o Losdr oot ir tho spocialist laboup

z

pneeged ot v L oanotnios ghaze, 88 thals aenerall ir olves precision work,

-

fAnce aubexciicr . arestasieal b ouv Presert leveis of produstden, the
work hat Le e Acon o onventiona. machinesiocis at - e rrespaniuingly higher

cost,
The img werie. [ compl. "ater Al eXDenisiVe [recesses that thess parte
have to pc through rean thal greater sounamice of se=.e are pocrible with

this group. by inerec:.ne the mabsr of anmial unita from 1,000 to €,000, ite
{nefficiency cociiieisnt is indueed fP@® J.24 Lo 2. !, which represents abm?b
16 per cent (seo tipgurs /e

The nscessary piant 1o onee again e major facter, especially casting
equimment. S-rnd reccvery gnd senditioning systems, tnemal trostment piant,
transpert, laborelc:.: s, @, all neea largeesoale investaent to obtaan the
standards of guality required in the motor-vehicle ndustry,
(d) Colid-worked ~+tud
, This groap e priser ® large number of netl parts obtained by means
of oold=stemping, cuidefoiding snd/c. rgldmoutting.

Lyamples: molor support, auarer suppert, ridmiards, petrol tank,
mouldings, tuspension brackets, silencer, alr filter, vheels and certan
body parts, *

Die-making sccounts for o large ahavre (23,20 per cant) of the cost of
produeing this grivp of parts since aost af ther need several dies whisgh,
in some cascs, arc very large and/or high prestsior tecls, Naturally, the .
cost of sach aie dependa on the eamplaxity, sise and tolerances of the parts
to be manuractured,

The processes involved in making thess parts are usually sisple. Onee {

they have been stevped, foldea and/or eut, they onlj need to be welded of

perforated and coated. The amertiiation of the die-mpking therefire becames
the nost important cest factor for low preduction levels, which means that
major econamies of srile (sbout 26 per cent) are porsihie when the mmber
of annual units is ‘ncreased frem 1,000 to 8,000, The inefficienay ccafficied
drops accordingly from 3.19 to 2,35 (see figure 1),

/The plant
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Tohe pleni ¢o- this wind of Proceucing nainly cencists of g vressing
maohiie, 1t .ust Lo roumabercd that Lis scaie of investaent is closely
allied to Uic size of “he plunt and tic Grality and CalaClty O the prosses,
a3 regurds not 'y the actusl cost of the mactine bul that of the nocessary
additional equipiunmc az well, .

These nuchines requicae speciadly trainc;l Operators.

(¢) Eoraing

This group comprizes all Lhe Aet-ctoupet parte, sucn as wheel lubs,
springs, uxles, chun,s levers, lack aras, etc,

For &ll ths components descriond above, zdequute die-makinc capanity
for their prodiction is cssential, On the other hand, gince the forging
dics asve been projacied for low levels of prodaction, their cost ig
relatively low. Thcir incidence in the total cost of the parts is only
3.6 per cent,

A8 Tegards raw m. terial, the situation is similar to that of dige
easting where the prrt- are generally heuvy and, in some cases, require
axpensive raw matariale,

Lubcur *s another important factor in this group of purts, since
they require pracise final metal-working wiich cannot be curried out through
the sutorutior ropvcesces erqloyed at hash prcduet;jon ievels,

The various procarses to whisn these parts are normuily subjected =
inoluding met: l-working iy neut ceitment, which raquire heavy initial
investmer! - give tnis Broup one < thre highest aversge inefficiency
eoefficients (3.58 per thLousund sets o yeur;. The econuty of ecule obtained
by redsing production from 1,000 to 8,000 sets a yeur is only 1O per eent
(fall in inefficiency coefficient troa 3.58 to 3.22),

Porging, heut troatment, Livoratory work unc metul~working instullationg
slvays require heay investuent. '
(€)  Plusiicy

To thie group belong all those parts, mude of grost wurieuy of
plasties, whioch h.ve een extruded or obvained Oy pressure injection,
Exarplest arm reste, doop handles, insuluting siri Ps, ornaments, tubes,

ote,

/A1l the




-8 -

L oz machines used in the irenufacture of this typs of Dartg have a
Lagh cutpst cananity aad thus a long time Is spent in no enarine the machine
and mokang Tt s coaparen with the tame spent on produsing a soull series.

]

L0t tnnse remerss it 1s added Lhet Lie die-saliing acoounts for 28,4
per c~=t of tue vulve of Lhe parts, 1t is obvicus thut the economy of scale
for Lkl cotepcry of ports 13 very high, When rrodiction is raicad from
1,000 50 Fy 0l unite o yoar, the mefficiency cep*’i‘a cient fulls by whout
30 per cont (iron .74 o 1.37)s It is seen thal ‘,'l“ inef ficiency
coeliiciensy {or 8,000 s2ts5 of parts (1.87) 1s one of the lowzst (see
figure 15,

Current capacity is not very great, being limited te one or two machines
requiring little space and a hcmdml of aspeciulized staff,

{g) Rubber

This greup includes moulded or extruded puris in vurious types of rubber,
such as: tyres, Light joints, silent blecks, assorted fittings, inner tubes,
fan belts, «lc, '

Toe raw materlal for the manufacture of these purts is waported and is
an important factor in their cost,

Mamufacturing capacity ranges from smell installations of slight
econonic mignificance to lurge factories producin, slgh=quality coods and
employing complex technology, specialiied stuff and expensive machinery,

The economy of scale for this group of products is very smull. The
inefficlency coeifielent varies by oniv 5.5 per cent according to whethap
1,000 o¢ €,000 units are produced annuslly {from 2,16 to 2,09). The reason
is the inclusion in the group of tyres, which scuount for a luprge proporiion
of the goods produced in this group, being componentz which are nass-produced
for all moaels of cars aud for spares, Thus, the volumes considered here are
insufficient to alter costs,

For the same reuson the dies employed for the manufacture of this group
of products appear to be of little importance sxd account for only 3.1 per cent
of their cost,

(h)  Upholstery

Tnie group of products includes all purts used for the iﬁt:eriﬁt‘ lining
of the car, suci as, scat upaclstery, roof coveriug, padding, cerpets and
soundproofing, window handlss and seat frames,

/As practically
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A8 practically no die-making is involveq in the manufacture of
products in this group, the main installutions required are cutting frames
and moulds,

Without doubt, most of the cost ig absorbed by the raw material and
labour, which, together with the small installation requirements, account
for a very low economv of scale: the inefficiency coerficient drops by -

4 per cent between an annual output of 1,000 und 8,000 units (from 1,89 to
1.82) (sse figure 1),

(1)  Standard pants .

As the name implies, this group includes alil stundurdizged parts wiich

can be used in the munufacture of an wutomobile op uny other product. 0f the

most. ixgportant purts in this group, mention my be inde of bolts, nuts,
lubricants, etec,

It is not thought necessary to discuss the parta in this group, since
in any cuse the °°°f‘°“‘3’ of scale is practically nil; the inefficiency
.. coefficient falls from 1,66 to 1,64 when output is raised from 1,000 to 8,000
units annually (sce figure 1), .

It should be pointed out that these inefficiency values are the lowest
of all those obtained,

(3) Glass -

Only a very simple and low-cost die-making | process is required for this
group of parts, -The principal component of cost is, of course, the raw
material, '

Installations are large and costly, and require a largs body of staff.

The economy of scale for this group was cbtained directly from the
only manufacturer currently opereting in Ghile, The inefficiency coefficient
falls from 3.2, to 2.9 (about 9 per cent) when output is raised from
1,000 to 8,000 units a year (see figure 1),

-
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For the rur coes ©F tals zconomic cosﬁ anriysis, on effort was made
to seloct the '« Lot rorve sentative rotor véiicle on the national market
which corbaned the Loro=ss rumper of requirements to mtke 1t suit:ble for
gse au o family cor, wrocnal vehicle or taxi.,

It is a forcecoor vehicle in the 800 to 1,3 ¢es ard, ir the last
two years, has cormanded over 10 per cent of the market.

fhe econoric ad technical analysis of this vehicle covers the 271
parte thit imvelwe mt ionel integration.

The technical cnalysis was based on all the ranufacturing plans and
technical speci{i~aticic and ona study of the process employed in each
case. The siuly uas pre;ared by the manufacturers thanselves,

The econoric anylysis was broken down into eight sets of statistics,
four of whicy corresponc to the growth in inefficiency at varlous volunes
of rroanetion (1,000 2,000, 4,000 and 8,000 units per vear), and four to
the groups eminecd in the previous chapter in tems of their inefficiency
coelficients at mroduction levels of 1,000, 2,000, 4,000 and 8,00 units
per years

These stabistics were obtained by means of form # 1, a copy of which
is att ched t¢ this document; the complete resulis, filling 1,600 pages,
have noi howsver been included.

In order to cttain the cost of each part, the & xty~-five companics
producing the &1 parts were asked to give ouotations for annual outputs
of 1,000, 2,000, /4,00 and 8,000 units.

These companies include INba, CIMET, FERRILOZA, FLNSA, SGH, FAMAE,
ACLROs KDY, M6 Poon, MHAMUFACTIRAD CHILENAS DB CAUCHC, HOCKWELL STANDARD,
SYLLEA0S niOs,, Filbs, CrISTAVID, RODILLU, SHIF, etce

1t should also te pointed out that, apart from those referred to
above, the companies are only stall industries - some of them marely
workshopse. Consequently, mary of them lack the necessary staff to conduet
a study of economies of scale. This study therefore had to be carried out
by the authors of this document in concultation with the company executdves,

/It oust
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. It must aleo be remembered that tho sconodes of seale have Leon
oalculated on the basis of existing techmlogical conditions, whereas, to
achieve real economies, it would be necessary o allow for new techniques
that could be introdused at higher production volumes,

An example of this can be found in the machining of breke drums. Thie
operation can be carried out either by conventional methods, in wiich cage
~ the major cost factor will be the labour, or bty & fully sutomsted transfer
machine, in which case the most expensive factor wi)l be the amortization

In the first case, output s low und econowdios of seale virtwsl'y mdle
In the second, however, production will be high and the scomrics of acale
eonsiderable, If only & limited number of parts are manufactured, the mosd
economical solution will be the sonventional method, tw'. 4f high volumes
- of production are required the transfer machine Will offer a imich lower
wdt esost, = : ‘

- Thms, 88 the voluse of produstion increases it becozws possidble to
introtace mre advanced teshnologies and, above & given output, to schieve
greater cooncmies of scale.

As the percentage of mational integration increases, 8o the runuface
Surers are called upon to supply parts which are more difficult to produce,
owing to problemés with raw mterials, lack of suitable plant, inexperience
of the subsidiazy industry or the meed for more sxpensive dies,

" Any one of these facters, or & combination of them, emtails greater
4dnefficimey in mnufacturing the parts,

If the parts inwolving mational integration are placed in order of
Anefficiensy and the inefficiemsy ooefficient measired in segments reprem
senting 3 per cant integration, then they can be set out in a graph in wideh
the ordinstes are the inefficienay coefficients for eash (marginal) sognemt
(see figwe 2)e :

/!auam




- e -

In fiure 2, b value of Lo Last * b 10wt L cUCh e,
welghted aceoriing to it Peorentags have Lher o, » o7 st aped L ordep 1o
Jetepaine the eract val e of wach aeguent ,

Fopwe ¢ hos oer dotted AL elewe s o s o f ot ratl. trom Tt
§3 per cant), wiersin the IAFet correspands o Coa AvaR w RSt S B 4

eo2 T.ciwit of & @owg of jmrie ineer.arating | per rest Snleritien, the

' that nf » g wp of rrte imeafnciut.re # rer conl dnfepration, ad
oo of in segeants of 5 peP eat up W 31 por veite

™he [igure shony four Gerves surres. Ung to oduntion lev s of
1,000, 2,000, &,k o 8,000 ol vehicles =sr 2af,

The avere-e inefTiciency ooeffichent o! ~: ™ Jugheil was vitatted By
ccmparing the value of | par eomt of the sermm v wp o oper cent ¢f they
fofoly VAIUR (B the enuntry of origine

The value of na.'cnal parts ves obtained jor eech valuw cf production
by ndding 0 tim unlt price ot by e supilae: the v 4 tre o orrrenpording
Ao, scortised over thrse vesrs! produetion, in view of the fact thel e
dlss are cined by the aspembler, Three yesis ¢ taten 42 W Searaty
figure since dies usually have 10 e peplocen o oo ped every WEPee JeAPs
oving to design char-ep,  TL showld be metec ' hat tre Cizoceg glven do rol
tneluie purehase tax, tecsuse e vohicle < w2 s ea a8 sstmbles in the
demrteent of arjoa.

In this flgure, the curves apprar 0 bo o ciifersnt order ot
dlifermt volumes of jroduetion) this ds atteituratls 1o the Mot that at
eath volipe the partsars classified & fTersrtly and mary inws paris “ith @
Mgh percantace of intesm.tion move from one sighent o seather ot diiferant
volumns of rroduction,

Figure 2 dlstinguishes three arexs .ath i

Ares 1vith 3 to )Y yer camt it egrution;

Ares 2 with 11 to 48 por ommt inte 1 and

Area § with A8 t¢ 93 per et 1rtesr - Lan,

In aree ) the coofficient of inefficiency riess by U068 for cack
per oot of integretion) the eorresponding rizure for ared 7 1% U5 wud
that for area I 10 Cuude

et gharae or atiesi

/The first
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| The firet ares is & short segment comprising 10 per cent of integration
d eontaining eirple parts, with isolated cases of partis having an

inefficiency coefficient ©of less than one. :

This area can be termed the adjustment sector since it is dominated
W wusial mrtes which are not nmmlly.ﬂpresentative end consequently are
wmt worthwhile commmting upon.,

The third ares, frem 48 to 53 per cent, where the inefficiency
wefficient rises by 0,47 per cent for each 1 per cent of integra-lon,
ssnpared wvdth 0,068 md 0,056, respectively, for the first and the second
reas, would semm %@ be completely out of all proportion and ciearly shows
the maxisam lovel which the national industry can attain at the present
nage,

This thid ares also shows which Stems should be developed or replased
in erde: to redwse e disturbing upewing in the figure; theee generally
tneluds castings and large eoldd-stamped parts, for example, hodywork
ssapoawte, ‘

Figure 3 showe the Levels given in figure 2 by percentage of national
istegration. Mmmml car produstion wes placed on the abscisss and the
ossifisiont of imfficieney on the ordinate, and the parsmeters are 5 per

Figure 3 indicstes that sizable economies of acale appear only sbowve
&) por cant of national integration, with the inefficiency coefficisut
felidng from 7,16 per 1,000 units produced annually to 5.37 for 8,000
wite, |

The sescnd ares containg the main bulk of the national parts,
ouprising 3 por comt of the vehicle, and is undoubtedly the mst
hemngenecus ares of the ourve, Hence it was considered to be the area that
000 represerts curvest matioml circumstances,

Figure A was sonstructed on the basis of the classification of parte
mde for figere 2, vith the percentage of national integration on the
eedess and the cumlative averege lcvel of inefficiency on the ordlnates
2 ehove the average level of inefficiency to be taken into account ia
_ Gedmmbling s vehiele ot given levels of national integretion,

/nm-#
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Pigure 4, also like figure 2, shows, albeit less strikingly, that the
future prospects of the Chilean motor-vehicle industry are worth examining

only up to the level of 4B per cent of national integretion. Above this
point, from 4B to 53 per cent of mt..toml integration, the situation is
completely incompatible with Chile's c\m'ent industrial circumstances., Chile
is not equipped to mve above this point. It noeds to develop specialized
industries, since using existing installations to produce tho par%s that
would have to be incorporated in order to roise the proportion of nationally
produced parts above 50 pqr cent would involve a sacrifice in term of coet
and quality.

Up to the 48 per cent hnl, Chile's average inefficiency is 2,25 and
2,03 for productions of 1,000 and 8,000 units respectively, ai i these levels
‘are quite compsrable with the dufmc between the celefs and feoob.
costes of the parts, .

It should be noted that, because et their high level of industrisl
_ developnent, countries such as the United States camnot achieve an ineffi=-
odoucy cosfficient lower than 2.25 in the produstion of 1,000 units per
m,mﬂuwmm«mm equimment designod rermu
production,

Wm,thomudmmmth, covering up to 48 per cent,
will not remain constant over tims since, as production increases, more
specialised installations wil)l become justified and they will supply parts
at more ressonable prices and of a more suitable quality to the motor-
vehiele industry.

Moreover, the industries that are d.rm capable of produsing parts
using suitable technologies will gr«um begin production runs in which.
scononies of scale will make themselves falt, \

In sny case, the base for this study can be found in figure 4, covering

wp to the level of 48 per cent national integration, Abtove that point,
" with an incresse in production and a reasonable and well-plamed increase
in the level of nationsl integration, it will be possible to reduce the
devel of inefficiency.

This figure aleo has four curves dmdm pmmn of 1,000, 2,000,
4,000 and 8,000 vehicles per anmum, .

‘/30 m




3« Bases for a policy of intcaration of
national parts ond componenty

The bases for an integration policy have been given in figure 5,

In this figure the 6osts of an automobile in different circumsiances
have been shown on the axis of ordinates using a scele of comparison with
the present cost in Chile which has been given a value of 100 (point (x) in
figure 5),

Two scales of 0-10C per cent have been drawn on the absciss axis; one
from right to left representing the proportionof parts from the country of
origin included in the automobile, and the other from left to vi;ys ropre=
senting tae proportion of national parts used in the manufacturs of che
autonntize, |
| The feoebs cost of the complete automobile in the country of origin
1s 32 on the scale, and thestraight line (1) of the figure chows the f.0ebs
oost, of the imported parts at different stages of integration «f national
pari.se '

The straight line (2) ropresents tho ceief. price, that is, (1) plus
fredght and insurance. The c.i.fe cost of the complete automobile is 47 on
the scala,

The line (2) is not really a straighi line but has been cornsi-iered asg
such for the purposc of simplification.

Only one part of the line is straight, and the configuration of the rest
depends on which purts are chosen for national production. For instance, if
Chile chose to manufacture bodywork companenté » which in general are bulky and
fragile, there would be a saving on freight and packing, which are more
expensive than for other components.

The result of coneidering these variations would be a sharply fluctua~
ting curve incapable of analysis, The c.i.f. value is roughly 45 per cent
greater than the f,0,b. factory mice owing to the heavy cost of packing and
freight, since the merchandise is light =nd fragile amd is transported in
- bulke .
~ The straight line (3) represents (2) plus customs duties and taxes. The
cost of the complete automobile under these conditions is 109 on the scale,

/The ramarks

- p——




- 16 -

The remarks rmade in respect of (2) are necossarily vulid fer (1),

Port costs, transport, sLorage, use of cranea for lecading on to lorcies,
freight from the port to the assambly plant, import rights in the Derartment
of Arica and import rights from Arica into central Chile amount to aprroximte
tely 130 per cent of the coi.fe value of the vehicle conaldered.

The "A" group of curves in figure 5 48 the same as in figure L
(accumulated average {nefficiency), so that by adding "A" te straiphbt line
(3) we obtain the current cost of the sutomobile in terms of the proportion
“of national parts used in its mamfacture, It should be pointed ocub that
this price does not inolude the following costs: general expens=a of nanue
facture, financing, guarantoo assembly plant, profit, freight and insurance
to the place of sale, profit margin and sales tax,

Ourve "A" plus straight lne (2) gives the same result minus customs
duties, taxes port expenses, storage, etec,

A long section of the (A 4 2) group of curves is rore or lecs horie
gontal, which would justify up to 38 per cent of incorporetion of national
parts without unduly affecting the cost of the autorobile, The gracual
movanent from (A 4 2) to (A4 3) is simply a matter of tax policy and, as
can be seen, the optimum point of integration of national paris would Increade
up to point (x)e

The close relationship between the optimum point of integration of
" mational parts and the burden of taxes and customs duties is understandatles

These two variables, namely, the level of integration and the tax
burden, are the most susceptible of movement to affect the cost of the
Chilean iotor car, If the cost of a complete imported automobile (47) is
compared with the value of an automobile manufactured with 38 per cent of
national parts (curve of 1,000 units per annum) (about 5C), it is seen that
if output is raised to 8,000 units per amum, the present cost would be
lowered by only 3 units on the scale, whereas the difference in respect of
taxes for a complete imported automobile is 62 units on the scale,

Figure 5 also prcvidea the following information on the posaxb:.licy of
mcorporating 58 per cent or natiomlly moduced partst

/(1) Considering
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(i) . . R N A T A : 2y,
ot Lo founl coare s a o of 1000 e Totnl o Sy utien
i8 ralsed “cor 1,0 0 Al canlele o

(ii) :, t e i 16 Ntor L@l Pr Ui Cobeng dutie s s o oaym
ieosongo ot om0 e o W tee o o
of %3 per cart woer oroduetion fs mared e 000 15 Y0 ve selss
annually,

(128) Corssdenn 1 0 vo s et of Yio nniin)ile (A4 Y santy tha

soonory of e Ctalvoo bt rsising amwad proustien from 1,00 w2, G0

Ac can be sesn. & D Orly large enving of L7.% par cent L Yo oot

of the naticnelly roduced parts hecomes & saving of only 9.5 por eert i the

&% wTIE

wﬁ(g

sost of the ooojicwe autc < vile, ineluding “oported anpts nd custous
duiies,

T tias oo ? wuat now be adderd gerecal amﬁaaww% expoviaes, tha
flnanelng ard prcldt ol tre . revbly jdants, ffeié;i‘ﬁ and irfarante o the
place of sale, the wost of the guarintee, the wro™{ marpin and sies tax,

80 as to arrive 27 the finil sale price.

Thus, in toe finac polen, the pmportionel saving obtained jor an
automobile incorpor i o7 E& rer oot of nationally producad sarls, when
productim is ral-ed fron 1,000 1o 8,000 unity annvally, could be e mated
at less then 6 per tert,

this figure illustrates the followirg mints for a notional int egration
of 58 per cant:

. () On +he basis of the value of national integration alene i*umfaz} A),
a rise in annual preduction frem 1,000 to 8,000 vek . cles would moen &
saving of 17.5 ver rent;

(ii} On the basis of the cost of the mtor vehiele, ex::l;:&ng duties
and taxes (curves A 4 2) 3 rise in anual production from 1,000 to 8,000
vehicles would mear a saving of 13 per centj

(441) -On the basis of ““e cost of the mtor vahicle (curves & 4 1), o
rise in annual procuciien from 1,000 to 8,000 vehicles would
of only 9.5 per cont,

mean a f%sﬁ;{ﬂ
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s [* L a ewsd 3 . o » g . s & e F P .
T widd te s root Yh savirg o2 17 N TS S the =~ .

nationel intesration Wil preoceciden rises fror, o OX Lo 3,000 veis sien @
year), woach g Lairly i cataeant, 38 rediced o nrly el et ot 5
account L6 Taken of ihe (5t 1 cout of the verig.e iin.lv. @ tha' o. Lupor .ol
parts and customs autinc,

The items wnlti fa.: % added Lo this cost 0 obiali the sales price
to the puvllc NciLde Leneris mar-ifactulang costs, the Javancisd so8ts aad
profit of aesenbly plante, i{reicht and insucancs to t.octe of ea.e, ou of
guazantee, Mol cting marge snd s6les LiXe

Thorofore, in vie 3a. .o price o the rut.le, the . oportice oL uhE
saving +hat would be obtained with 58 par cemnt patioral inuesrotion, Af
‘annual productiorn wore ca ria frem 1,000 to 8,000 vehicles, is setimated
at - 2es than 6 pur ceats

v, CORCLUSIONS
From the dats set forth in the peevioue scctims it mAy be conciutied
that three main factors woulid make for decided procress in e s topwvehicle
industry, Wit improvements in cost and auality, wiich in turm would help
to boost the iavel of techrology of naticnal iroustry 37 gereral, Trese

factors are!
1, Nations® irzegration
2, Produstion
3¢ Tax policy

It may be inferved from the figure that, at the egont level of
duties ard other charges applicable o this industyy (curves A 4 3), the
optimum econciic level of national integration ic betwesn (B wnd 53 per cand,
depending on the anrual volume of produsticr; theycfore the esent TMopohs
tdon of 58 pe.' cent means & substantial inc: sasc in the cost ol the vehici®s

Chile Las & low level of production of rotor-venicles e an exc.esie
vely wide range of models, 80 that seldom sore than 1,000 vehicles of cach
model are mroduced per years

This has led tc "n unnecessary rise in the coat of locally-producsd
parts, with an incificlency coofficient of 7, for the following main reasones

/(a) The
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(a) T™he weconcxde smep of setting up an assembly-line, with the spieopriate
tools and machines, for these levels of rroo.c'ion;

(b) The high cost of the dles which are required for rost of the mouor=
vehiale parts = that change fIem one Year to arother = whose yortivation
has $0 be borne by a comparatively smell grouwp of parts,

With such low levels of preduction, no manufneturer io likel: w0 obtain
proper oquipnest L0 [rodwee parts of thals t. pe, and he relies rather on
omni~artioon produstion vhieh results in preducts of posr and .ddely verying
@ality in parte of & mediwn teslmeleglical standard; vhereas with adequate
Saellities it wuld be posslible t¢ anmfacture parte of & hightr to. n0loe
giea) standard and of Dotber and e even muality, and %o reduce the
Andnstry's inelficienge

Given these faoters, the felloving conclwsions cam now be reactiod!

% grodme mre asbembils conpenents 1e led to the situstion indicated
ia the last segnants of figwe 3, A ahert perisd of oaly 4 or 6 anntis e
boon allsved for increasing the degres of integration, whieh means i(rat
inerporeted in the masfasturing rrecess ocving %0 the isposeirilily of
produsing any other kind of part in sush & linited tine, Betwem 15(¢
and 1969 the Jovermmest allowed ssombly plants to maintadr the e level
of matioml inte reticon; mthing, however, hae yst beon desided for 1920
ad 1971 vieress, if mny iacresse is plammed for 1970, mmufacturers should
alroedy be developing the new parte,

T™he necessary indusanents Mve t0 be [rovided W eneoureg2 the
instalistion of industries capsble of ranufucturing woter-wehicls conge»
aemie of & Mgher teshmological stand:rd less ineffidiently.

I¢ 40 owr opinion that & national imtegretion poliey of the kind put
Srard by the Maxiean Nindotsy of Industry and Trede in Decomber 1968
would be best suited %0 Ohile's requirements, MNr. Octaviano Campos Sales,

L T et e i s
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opetking in general terms, atated that i1 futurc the percentaje of integra~
fdon in Nexico would riae steadily and thiet tha Gevernment, rather than
fix the minimum level of {ntegration «~; higher than the ~urrent. 60 per cent,
wuld make it oblisratory te incorpsrate ir Mexi an-producerd vehicles all
parts and comjonents that maru’ cture-s already operating in Mexico are
able to offer assembly plants at 1.6 or lesd times the cnrt of omiting the
parte and importing thea frem the country of erigin.

In the cuse of new industries that wish to benefit from this special
provision, the ocoefficient shall be only 1.2;‘?'/

Thie systeam has the advantage of enabiing & country to morufacture
o Javge number of components (Wth the consequent iRGroAse in the percentaje
of Antegretion), since onoe their cost has been reduced to less than
3.6 times the cmiesion value they sommsnvi the crtire eoumtry's wotor=vetdeld
arhel, ot no extra production Wt

2. Imdkiies

Produstion of domestic parte should be inervased in Lhe followving gt
(a) Wy cutting down the maber of different mdel:, retaining only those
aseted to setisfy the reauirements of the Chilesn market and saintain a
boal by dagres of sepetdition,

This would iring creater officie:cy snd serrespondingly bettor qualilgy
ad Jover prices, so that Ciile wouly eventusliy possess xore techinrlnglosddy .
afvenned and M ghly specialized induntriest 'he advantages of sueh a o tussdeny
b otk the natioma) mmd imterrational levels, are undand ableg
) Wy incressing the narket for aotor.veticle ecorponents sanufactured 48
Gide, :

The develomment of the Andesn submregional merset, visely suprorted Wy
e Ghileen Government, and of the latin imerican "res Trade Association
(ALAL0) are sxtremely fmpo~* st faetors, prrticalarly for the sstor-véhicle
fadastry.

¥  ofs W, Octaviano Campes Sales' speesh st the insuguration of the
AOEX assenlly plamt in Teluca, Mexdi oo, which one of the swthere

Niitherto, Chile's
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Hitherto, Chile's trade in motor-venicle rirts with argentine and
Mexioo has coms up against difficulties wit) tie e.bolaiary industries in
these countries, which find their salc: being reducad by i foreign competitor,

The problem of costs also cones inte vhe pleture here, since transport
end inecrance must be added to Chile's high proc .tion conte, n addition
%0 the fact that the parts have to compe‘e with local rrices ‘n a foreign
eountry. This problem can only be scived by a lzar and precise latin
dmrican complementarity policy and by agreemer.s betwesn regional manue
fasturers as to output and number of rodels,

Sone progress is apparent in this respect since motor vehicle giants
oush as YOID, CHRYSLhd, GENE.AL .OTOR:, PRUGLOT, :(LUAULT and others ave
ootting themselves up on their owr or in asesociation with asscatly plants
PgPesenting their makes in seversl lLatin Americun countrics, and this
amtometically brings some degree of staniardization of the mpdels thut eaeh
meufeciursy mémaa regionally,

This 49 of major value to latin Aperican gcvernments since it cpens
WP vast possibilities for devel.pirg larger and rore flexible regional
Sarkets along with and leads to the kind ~f plammed domestic industrial
Govelipaent that has excellent orospects fur the futura,

3e L Loy

Mmelly, in view of the taxes that are adiad tc the cost of e vehicle,
e ewuntry's tax polioy can be & valusitle rears of regulating the market,

At a)) events, defining & tax nolicy I¢ a highily complicatad matter,
wlaee it imwolves & multitudo of factors that we are not in a posi“icn to
- G00s8, e can therefors merely recomiend thet a study be carricd oud by
e appropriate persons o as to jetermine what tax policy would best, serve
e interests of the motorevehicle . :oistry,

JANNEX













Table .

NOTON- v ICL PROLUCTION oy wutodihuaoh 3‘/

o oo < ————— S ————

knt: rprise 1962 10> 1%, L5 e 1967 1008
Faoma 48 264 216 AW 90 LEO 30
Lama s (Fiat) 688 1536 00 ch) 160”10 4 il
i y German 333 Tk S0 A 10, 2548 180
Indumto:a W37 a2 814 4L LN 1 63 22
B8,7.0.5 50 156 288 potaas 456 1 3l6 2232
Chi ) emotores - - - 312 1198 120 129
Citroen 2197 183 1533 1350 1350 195 288
Incoda - 3 60 300 L0 il 60
ees S 150 o2 420 Sl - %2 879
Peaeriek N.SeUs 562 8 187 480 - 120 1050
Renanst - - 28 Lhb - - 57
Mesan L7 Y - 77 635 - - 420
Ford Yotor Cowpeny - N - - 600 2052 1635
Irt ogrento 13 - 72 72 L3 TN -
Socoven A - 8¢ 220 - - -
Inportadora WLAApS 60 PR - £ . -
deCe BoloGOO $32 6% 776 312 - - -
Iaportadora Wal - - 9% % - - -
8,4, Inportadore Oeds 162 88 288 656 - - -
Ingortadors M m RV N 78 60 - e -

Mﬁ‘mw

Total 6o 79%% 703 35;&; 709 12 157 13 042

Ww

Suitest OWFO and Wter Vehicle Ocamitt eey
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Table 2

MOTOR-VEHICLE FRODUCTION BY MAKE &/

s

Make and model 1962 1963 196k ~ 1965 1966 1967 1968
1. Chevrolet Chevy ~ ' ‘
I 37 372 336 -2 - 960 -
2, NSU Pring 562 330 387 480 - 100 1 050
-3, Opel Hekord u, 3% 384 N6 = o= -
ke Peugeot 404 30 156 208 280 456 1116 2232
5, Auctin Mini - - 72 168 - - 879
6o Morris Mini é - 36 12 - 352 -
DS Datsun 73 - 33 192 - - 4,20
8. Mat 600 28 57 264 600 960 728 3 540
9, Mat 1100 LoT %0 3% 360 - - o~
10, Citroneta - 2197 181 1533 12 720 1620 1980
1, Simea 1000 399 Thbs %0 700 1004 1996 -
12, Simea 1 300 o « . 288 M - . -
13, Chevrolet Corvair 30 - - - - - -
- e Studebaker Lark 432 308 A5 2 - e . e -
15, Isaria 10 - - - T -
- 16, Isard o) - . - . - - -
17, lancia 10 - - - e - -
18, Vauxhall - Usk W6 W, 192 e
19, Volvo - 228 228 5% - -
20, Skoda ' - 3% - - - 110 60
71, Triunph Herald - - 72 L8 L8 U, -
22, Rambler Classic = - W8 % - - -
23. Ford Falocon - - - 3 406 792 &P
e Flat 1 300 - - - - 6,8 720 6,8
25, Acadian Beaumont - - - - 480 20
LY "~ - ..h . " nen
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" Make and model 1962 1963 . 196, 1965 1966 1967 1968

. Susulight 150 - = - & e a

" Isaria ' 50 - - - - -

Hillman Husky - - 204 96 - - -

" "Ford Faleon - - - 5 - - -
Renault Rel - - -7 =350 - - 57

200 - W 4% - - o

Land Rover 129 b ¥ . 60 - - -

7 : 7 ) w a - - ~ o,y -

International - W8 w - - - o

: . 186 126 &

mm : - - - v - -
Skoda - - 60 302 40 - -
Purgoneta AZU - - - 3 6% 35 85

136 ' 670 3i5 835

Chevrolet C-1434 O, 168 384 552 600 - -

m. ' a2 - - - - - S

Mastin W 120 o~ -~ - F -

Dateun 3% - 32, Ll - - -

Suandard - e - 2 - - v -

International 100 28 308 26 - - -

Sdmca 240 - - “ 0= - -

~ Pord F=)00 - n - 32 7M™ 408 456

etuneo ;2-30 mm 9’ - b * “6 - - ..

m l:,. ' " - [ ] - -~ -

Chevrolet G3=10 734 - - - - - 720 1080

Pord F=350 - - - - - 792 576:_____
110 902 113 1626 1392 1920 212
- lezzien

-




Make and model 1962 1963 156

Ford F-600 : =

. - 230 - - 768 1 259 2 259

1

1Y} Squrces OORFO and Motor Vehicle Committee.
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A. Equipo Eléctrico ‘ A. Electrical equipment

B, Conjuntos Armados B, Assembled components

C. Fundicibn " €, Casting

D. Metal formade en frio D, Cold-worked metal

E. Metal formado en caliente E. Hot-worked metal

F. Plistices F. Plastics

G. Gomas G. Rubber

H. Tapicerla H. Upholutery

1. Partes Standard 1. Stardard parts

K. T ristales K. Glass
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