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1. Intrcgustion

Lucas welccmes this eonferenca wholeh. oiedly.  The ecomomies of
scale and gquestions of complementation are acvavs Le the forerlront of cur
thinking in recpect of our avers®ead operations, and in porticudur influence
substantially our -perations in Latin Anerica,

Stabiiity of cost of production is o wijor consideration in the
industrial progress of Latin America. For a supniser to the International
autonotive industry such as Lucas, both cactomers und goverauusnts have a
profound influcnce on our local cost of production: The fomeer by the
decisions tuken as Lo where they source their materias and toe Zutter by
dacisions reievant to tariffs and complementation, oLh thiegs JecLors
interact stro.sly in deternining the av«ilublz volune of prouuciion at
any one of our ranufacturing plants,

Incrensing ithe scale of local production is a simificant means of
heiping to keep uzwm locul costs of manulacture, We loci forwerd to the

contributicn ihis coniarence wile e towar o zc ioving (Wio oaim,

2. Lucas activities in inteprnational ensincering

-

By wnat hackground it mey be beipful to summerive brictiv the

activities of Lucas in the ino raational anglneering induitry.

In wre2d woras bhere ars three munn by ctene of our aineering
activity. with vesdcle wadpo b @scounting for same €0 per cent of our
sales, folioved by aircraft cqipmert totaillng 12 per cent and industrial
equipment providing the remiiniig 8 per cont.

During ow" 19¢9 financial yeur our totil world sal:: were in exccss
of 2% miilion pounds, cr 60U mirlion dollars. In the Urited ningdom
alone we employ over 72,000 people, in soms /0 zeparate factorics, in
addition to rur subsidiary or associated licence manufacturing cuerations
overseas, These include countries us far apart s Argentint, australia,
Brazil, France, Germany, India, Juvan, Hexico, New Zcaland, South africa,
Spain and Venezucla. .
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The main campanies in the vehicle equipment field include Lucas
(clectrical ), manufacturing 2 very extensive range of automotive clectrical
and lighting equipment; Lucas (batteries), 2 lcading company in the
developuent of storege-battery production techniques; and Girling,
internationally known for its range of automotive braking cquipment and
shock absorbers.

In the releted ficld of automotive and industrial dicsel engineo
equipment the principel compeny in the Lucas Group is CAV, producing a
full range of diescl fucl injection pumps, injectors, filturs, and diesel
electrical equipment, in association with the affiliated companies Sinms
Motor Units and Bryce Berger,

The two largest companies in the aeronautical ficld are Rotax,
producing aircraft clectrical systems and other spucialist cquipment, and
Lucas Cas Turbine Equipment, manufacturing combustion equipment, fuel and
control systams for aircraft and industrial gas turbine engines, kalso
associated with this group is Hobson, world-rukrncwned in the field of
Qeciélist aircraft equipnent, '

In the industrizl field, .the Lucas Group covers & wide range of
specialist hydraulic and electronic cquipment, inciuding the iuces Industrial
Equipment Company and Keelavite Hydraulics, togethur with companics
specializing in electronic componcnts and electronic instrumentation for
measurement and control, such as Bradlcy, NSF, and Dwe Instruments,

In addition to our wide variety of engineering design, research,
and manufacturing activities, we also maintain a world-wide distribution
system of associated companies and agents, to provide after-sales service
for our product se

In view of the large number of customer campanies that Luces is
privileged to supply, it is somewhat of a difficult task to mention same
by name and not refer to cthers, However, to identify our position in
regard to the international automotive industry in Latin America, it may
be useful to summarize matters briefly as follows,
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Our customers for automotive electrical and diesel fuel injection
equipment in home and overseas markets include the member companies of

the Britien Leyland Group, such as Austin, BMC, Jaguar, Rover, and
Standard-Triumph, as well as the factories marufacturing the heavy vehicles
in the ABC and Leyland rangs, We supply to Rolls—-Royce in England and to
Volvo in Sweden, as well as to North American based companies such as
Chrysler (including the Rootes Group range of models), Ford Motor Company,
and Genersl Motors (including Veuxhall/Bedford in the United Kingdom).

. In France, for example, our intcrests range fram participation in
Ducellier which supplies electrical equipment to leading companies in the
Prench industry, such as Renault, to our partnership with DBA in Roto-
Diesel, mAnufacturing diesel fuel injection equipment for such customers
as John Deere.

As well as the diesel engine divisions of many of the vehicle
campanies mentioned above, through CANland its licensees we also supply
such other leading tractor manufacturers as Massey Ferguson/Peridns, Fiat
‘and Iatermational Harvester,

3. Lucas in Latin America

As will be appreciated from the previous section, Lucas activities
cover & vory wide renge of products both in the automotive industry and
elsewhere. In the present papcr, we will restrict our discussion to one
of our mAin autamotive product activitios in Latin America, namoly the
manufacture of electrical equipment, |

This electrical case study is prescnted as being typical in illustreting
the problcms regarding the econamy of scale that confront our Latin Ancrican
operetions, and cssontially similar considerations would apply to other
major products with which wo are concerned, which include particularly
diesel fuel injection equipment,.

Although not referred to in furthor detail hore, it should also be
sontioned that the menufacture of automotive breking systams and related
equipment is ancther eroa of considerable intorest and astivity for us in
Latin America. In Brazil, for example, Girling systams are engineered and
marioted through a license arrangament with Maquinas Varge in Lineire,

Sa0 Paulo State,
/Perhaps it




Perhaps it shvuld alsc be crmphasized that we have no set or inflexible

approach in Laobin Ancrica in respect of license operations, joint-partnership
venturcs, or fully-owncd : subsidinrics, The form the local Lucas company
 trkes depends upol the brckgrownd circuastances and the current need, We
have examples of 21l three types of comparies operating successfully herc in
the various countrius where we &re established,

Cur biggest single manufacturing operation in Latin America is in
Argentina viherc Martin Amato y Cfa., employing scuc 1,000 people, produces
a range of cloctrical eqiipment including sterter motors, gonerators,
alternators, voltage regulators and other items. This flourishing venture
is a partncrsiup Op wration, with Lucas having 2 majority interest.

In Brazil we have a fully-cwned company, Lucas do Brasil S.A., employing
about 200 people, This wis formed in 1966 to bring togethor under one roof
tho two separate manufact.ring operations previously established in Brasil
under the names of Equipamentos Joseph Lucas do Brasil Ltda, and C.A.Ve &
Brasil, rospoctivelys

Lucas do Brasil!s main original cquipnent turnover is in diesel fuel
injection c.uipment, producing, annuslly some 15,000 C.A.V. DPA d stributor-
type fucl injecticn puaps, together with the associzted injectors and fuel
oll filters. In addition there is a vigorous electrical section, producing
each year some 250,000 ingnit.on coils tor the originel equipment and
service nmarkets, '

In Mexico we have 2nother partnsarship ventura, where Lucas has a
- minority interest in Inyec Dicsel st Saltillo, near Monterrey, This isa
rolatively new company, emplcying some 180 people, specializing in the
manufacture of diesel fuel injectors and filters,

In Venozuela we heve a newly-formed camprny, Lucas de Vonesuols, \lhoﬂ
business it is to supply Lucas sterters and alternators to the original
equipnment arket in Venezucla, Here we have a particularly apt illustretion
of the effect of the economies of scale, While there is a specific demand
for our prcducts as standard equipment on cortain models of vehicle provduced
in Venezuela, the size of the market is limited, At that level of productiom,
the most practical wuy of keeping ranufacturing overheads within acceptable
‘ /linits ws
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14mits was to make use of existing Venezuelan manufaeturing'capa'oity and
to sub-contract our assembly work, which is the procedure we have in fact
followed. Such work is conducted under our own supervision, using our
own methods of product test and quality controle '

A most important side of our business is providing an efficient after=
sales service for our products to support our original equipment customers.
For this purpose we have a fully-owned central distribution company in
Panams, Lucas (Americe Latina) S.A, whose responsibility it is to distribute
parts of our Agents throughout the Centrsl American and Caribbean Stotes.

~ For the remaining markets in Latin America our local Agents order
thedr parts directly from the United Kingdom. In Mexico we have a shareholding
in our agency, Electro Diesel, and we participate similarly in Lucas Service
Argentina in Buenos Aires, In Brazil our fully-owned company,lucés do Brasil,
has the responsibility for after-sales service and parts marksting., Associated
with each of theze major contral distribution compenics is a comprehensive
network of sub-distributors in each country concerned,

In conclusion, it may be of intcrest to remind ourselves of the
ciroumstances in which a manufacturing company. such as Lucas starts wp an
operetion in an overseas location such as Iatin America. The basic redfson
48 that local conditions have made it no longer possible to export from the
parent menufacturing campany.

However, as soon as this occurs, the bencfite of sotle are immediately
forfoited, If, on the other hand, at the beginning of setting up our various
oporetions in Latin America, there had alroady been & situation pemitting
fully integreted froe-trading, then wo would have bean able to plan our
production resources to give the maximum benefit of econamiocs of socle,

As it is, the requirements for small-scale pmanufacture in different
Jocalities can only lead to an uneconomic fregnentation of production
resources, To counteract this situation, thers must now be the opportunity
for complementation and axchange, 890 that production volumes can be. incretsed,
with all the resultant benefits to production costse

" /be The pattem
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L. The pattern of automotive compencrt gupply in Lotin dmerica

The first stop in any economic analysis is 1o desine tho nature of
the market, &As a supplicr to the automotive industry, Lucas does not supply
direct to tho end user, Our customurs are the vehicle assemblers and the
engine builders, and so our first concern must be to analyze the wants and
needs of these specialist customers,

The first question o consider is what scurces of supply can a vehicle
or engine manufacturer in Latin America drew upon for his ccmponents,
particularly electrical component s and diesel fuel injection equipment in
the cases we are considering, -In principle there are four poussivilitiess

. (1) To import the components as part of the material the
manufacturcr is purchasing from his parent company.

(i1) To import directly from the existing supplier to his porent

company s

(1i41) To import from an existing supplier in another Latin'american

country.

(iv)  To purchase from loccl sources.

In idesl circumstances, the chcice of the source will dopend upon a
number of factors which will includet '

(a) Technical perfurmance of the component in relation to the

requisite engineering specification,

(v) Quality and raliability of the component.

(o) Reliabtility of the source of supply in meeting delivery

o schedules. .

(d) Competence of the supplier in respect of after-sales service,

(e) Possitility of developing future product designs in

collaboration with the customer,

(£) Price, landed instore at the manufacturing customer's plant.

All of the above factors interact in guiding the buyer to his ultimate
"cholce. For present purposes it is necessary to simplify matters and assume
that all the first four factors are equal, and concentrate solely on the
economic factor of price. This will be determined both by production costs
and by tariff berriers.

/On the




On the basis of economies of scalc, it is axiomatic that the vuppliers
lowest ex-works price for a comnonent wil 1 almost inevititly be that engaged

~

by the parent comp&ny, pased upen the latter's macsive purcha sing power in
terms of quantities. In the absence of turiff barriors this gives on
economic advantage to case (i)s In the early strgcs of developing a local
industry, this procedure is in any cusc freguently used where thicre is no
local source whatcver of the particular component,

Because of the effect of relative quentitics, cnse (id) will not
usually offer the sane cecnomic aavant ges 23 cAse (1), although this
procedure can sometimes be used in specici circumstinccs,

Again in terms of relotive scrles of preduction on an ex-fictory
basis case (iii) will usually be mere rostiy than cass (1) and (id),
However, this is where preferentiel teriife nd considerations of shipping
distances can even matters out as far as tic customerts {insd luuded irstore
cost is concerncd.

In respoct of case (iv), the merits of wocul parchise arc heivily
dependent upon the cffects of scale, To offer veonumic advantnges to the
local automotive assembly plani., iv is nncessary to scek oub weys and
means of developing the specialics leedl cunpinent industry Lo the Holnb
where it can compete effectively with inpurted maboerille

Boaring the complexities of this pearketing bockeround in mind, we eon

now consider & typical cose stuuy roleting to Lueas rroducts in bbin
Amorica,

5, Case study: The georiemies of oot

Sel uction methods
The very wide range of prcaucts that Lucas supplics to the international

automotive indusury means that Lucas preduction enmincoring dacpartments are
concerned with a correspondingly wide range of production techniques, covering

' meny different processes and methods.

Taldng automotive alternaters (or alternating current gcncratora) as
a typicel examplo, such urits are assambled on flow-line principles from
previously manufactured sub-assemblics as pieco-parvs, These prece-part

components are menufactured in capital intensive plante, on very cxpensive
machine tools requiring mlti-shift utilization for ecenomic usage.

/3conomies of
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Econoraies of scnle can oparate in twe whyse Firstly for 2 given
installation, venelits will result {rom incrensed piont utilization as
quantities increase, Secondly,increased production gives cppertumity to
i ntroduce entirely nuw methods of pieco-part menuiictur: chd to plan more
efficient assembly lincs, ' '

It is not within the scope of this present paper t¢ discuss production
techniques in detuil, since viis is 2 specialist topic un its own. In genoral
terms, however, it will bs evident thot the sizc ..f the particular market
being supplied will determine the appropriate production techniques to be
used, In setting up any new venture, it is Lucas' policy to intr.duce the
latest available tochnology, wherever applicablc.

In any sconoric study, however, the question of plant utilizstion is
highly significant. This is par’t.iculai'ly the case wnen, as for meny of
the types of pieco-part comronent that Lucas manufactures, there is & minimum
economic output for the instailed plant. Unless the market being served can
absorb at least this minimum output, the plant investment becomes & direct
loss, |

In such cases of »aplt&l intensive productlon, the question of econcmies
of scale may be directliy related to machine-tool amortization, While this is s
very familiar and fundamental principle, it may be helpful to fix ideas by
expressing this in 'fig\.r-es with a simpie example.

Let us consider a small manufacturing unit making precision parts with
a deaign capacity of 500,000 units annually, which has cost 1 million dollars
in plant and machinery. If depreciation is spread over 10 years, the annual
charge will be 100,000 gollars, This amounts to 0U.20 dollars per unit at
design capacity. '

_ For purposes of numericel illustretion we will take the prime production
cost of each component (excluding depreciation) as 0.75 dollars per unit,
and will assume this to be effectively independent of throughput within the
1imits considered, The merket value price of the finished part will be
taken as 1,00 dollare

On the basis of these figures we can readily see that if the market
demand does not equate thc design capacity, then this plant will very ropidly
run into A loss position, as shown by the following tabulations,

/CASE A
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CASE A:
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Plant wperasing ab des.an capacity 500 000/year,

Deprocistion cherge vop unit USg 0,20

S8, Liiy LoiDe Ler wib 1.00
Proro orowuastion coss 0:75

0.25
Depreciaiion 0,20

Plant op=vo-ing at broak-even capacity 400 000/year,
Depreci-iv.. charge per unit US$ C.25

Sellins -~rice per unit 1,00
Frime rrocuactinn cost 0,75

0.25
Depr=riatl on . 0,25
BREAT-Tho us$ NIL

Plant operating at reduced capacity 300 0CO/year,
Depreciaticn charge per umt US§ 0,33

Selling prics ner unit 1,00
Prime rrcausticr. cest - 0,75
0¢25

Depreaintion 033
In Case "C" tue affects are calculated ignoring "lost time", Adue
to operaters waiting for werk and losing the rhytim of production,
It should hs emphasized that in our type of buginess, it is not
only depreciation of machinery which influences this wnit cost in
a situation where producticn is below plant capacity, but also
the inevitauic 3dadiiicnal owerheads of administretion and engineering
developrent for a c mplicated range of products, intended essentially

to suit ixizh production requirements,

In a correctly managed situation the above type of operation at reduced
oapacity should of course never occur, since the plant installed should be
correctly aligned to the size of the market., 1f, on the other nand, local
manufacture is insistsd upon for a low-volume market, then this will result
in porrespondingly highsr prices, which is not desirchle,

/Por any
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For any such low=volumd zrkat situaticn ovurseas, the sse of the
market hac to be carcfilly esscssed in relaticn to minimum cconceic plant
utilization nefore the installation o capacity ic menufacture pleco=parts
and camponents can be cont emplatod,

Howover, the cost of assemhling marufacturcd coaponents into camplete
units presents a sancwhat aifferent picture, Assembly is genorelly spaesking
jabour intcrisive, Where the product is such that therc is a simple basic
assembly flow-linc, then ottaining a high assembly output is only & matter
of installing & multiplicity of these basic flow-lines (assuning that no
redical change in assembly methods is introduced). In this case assexbly
costs are not necessarily affected by volume to the same extent as are
campunent manufacturing ‘cost s,

Regret fully, however, this does not necassarily have an overriding
effect in keeping down the relative cost of i w-volume prcduction, becsuse
the assembly cost is often only a8 mmall frection of the total,

This discission emphasigzes wiy it is, when starting up & small=volume
production cperation in an overseis location, that thers is a certain logieal
econoric sequence that Lucas will endeavour to follow, in common with other
panufacturers of sinilar prod\icu. This is the familiar svolutionary stage=
ty-stage process, namalys

. 1o 1a] opopotiont Local assembly from imperted componentss
2, O ations Llocal manufacture of sclocted simple
e camponent s.

3, Subgequent devglopmcnts Progressive local manufacture of more
complex componcnts as and wnen Justified
by the size of the market,

The above stqo—by-Mo process repr.2ents tre idecal, Agein it should
be aphasised that if at Stage 3 local regulaticns insist upon ths preoature
{ntroduction of local content before the size ¢i the market ls large enough,
then this will necessarily involve an uitesirable cost panalty.

/5.2 The vreduction
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5.2 The production of gut.umotive alternators in grgentina

5.21, Introduction, This case is chosen because it illustrates
particulurly well the relationship petween the effects ¢f production
volume on costs, the economic desirability of muintaining stable and
ocompetitive prices, and nutional policiey regarding local content and
local maiufactures.

These factors are sometimes in conflict, and where conflict exists
then there mist often be compromise to odtuin a practicul solution. The
example shows how essentiul complementation agreements are to the solution
of ths problem of keeping down manufacturing costs in Latin Amarica.
T.is case study is not yet closed, bocuuse at the time of writing tne
oomplementation agresments referred to are not yet in force. However,
it deemstrates the advantages that could be obtained if they were.

5.22, Product type. In this exsmple we will exanine the munufacture
of autamotive type altsrnators. liechanicallv these are very sinmple
yotating electrical machines. Models are availible with various cutputs,
eovering the renge up to 50/60 msmps at 12 volts, Size depends upon -
output, but s typical machine may weigh sawe 3 to 4 kilograns, and have
dimensions 20 ca by 15 em in diameter,

The Lucas design of alternator is fitted with a built-in transistor
- mAGro-circuit regulator, featuring a high degree of advanced technology.
The main mechanical components, however, are compuratively few in number,
and oomsist in the first place of a central shuft carrying a 12 pole
electromsgnetic rotor energized by slip rings. This unit rotutec within
the eorresponding generator windings, consisting of copper wire in coils
on a statiorary lLuminated iroa stator. These stator windings are located
in end brackets consisting of aluminium die-castings,

Altemutors are now being used in increasing numbers in the
satomotive industry instead of direct current generators, purticularly
for higher outputs, and because of technical advantages in respect of -
battery churging over the full speed iange.

/5:23. The




5,23, The ccoronies cf scale, These machines are produced in very
large numbers. around 1(0 ,000 urits per month, in the Lucas Factery in

England at Marshall Lake Road, Birmingham, The electromagnetic rolors

are cold-formed by special tool:, and special machines have teen installed
to wind the stator coils. The die-cast end brackets are made in correspond-
ingly large mantities in an automated :‘ouﬁry.

Similar machines are also made here in latin America in our Argentine
factory. However, the average monthly demand for the Argentine market is
only around 10,000, which is 10 per cent of the production of the
United Kingden plant, In such circumstances it is clear that production
costs in Argentina camnct be expected to compete with those in the United
Kingdom, when ccmpared under otherwise identical conditlons of operation.

when we first came to set up our operation in Venezuela to supply
Lucas alternators to the iocal market, we were concerned with even smaller
quantities, of the order of 200 per month to begin vith, On the basis of
relavive costs, there was consequently no justification on purely ecoromic
grounds to try starting up suwch aa operation with the local meaufacture
of plece~parts.

We can illustrate this effect of the economies of scale on relative
manufacturing cosis with the following simmple table:

THE SCOWCI.IES OF SCal. FaCTORILS LESIGHLD FOR DIFF.RENT OUTFUTS

Approximate index of
Country : Monthly output relative unit
_ mayufacturing costs

United Kingdom 100 000 1
Argentina 10 000 | ' 13/4
Venezuela 200 5

Purely on cost grounds, the rost economic method of starting to
produce clternators in Venezuela would be to asseible these from piece-parts
gourced from the United Kingdom, as the above comparison of relative |
production in volums and costs demonsirates. This was in fact the way
Lucas startecd its operatioin, '

/It should
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It should be emphasized that the above manufacturing cost tabuwlation
refars to an ideal situation, compariny three separate factorics specifically
laid out for the given production volumes. It should not be teken to
indicate the level of final cost in the three different countries mentioned,
In practice thers are often many other social and economic factors to be
considered that will alter the relative values,

5.24, local mepufocture. As the size of the local market develops in
Venezuela, certaln parts may progressively lend themsclves to local manufacturs.
The aluminium cast parts are an example currently under study. lowever, on

the basis of the reletive coasts of local manufactirein small cuantities, it
 wdil sti1l be desiruble to continue imporiing other major components from
cheapear large wolume pioduction sources elsewherc,

In common vith many other countries, Venczuela Las a policy of building
up lccal industry and developing memufacturing skills and eaplcyaeat by
legislation in respect of the local cormtent in its antomtive irdustry.
However, as the table siows, to have all the piece-paits for the alternator
made in amall quantities in Veriezuela will meke the mzteriel costs for the
finished local article some five times as expensive coinpared with perts and
material imported directly from the United Kingdom.

While this process may perhaps benefdt locel industry, it does not
help the local congumer. “his in fact emphasizes the fundamentzl problem
that so often faces the automotive industry in Lutin america: namely how
can local manufacture be developed while still keeping the price to the end
user at an acceptzble level, .

5025, The berefits of complemertation. The situation described is
| precisely where tre concept of an integrated Latin American operation can
bring its benefits, Looked at fiom this point of view, the most reasonable
way of keeping down final product costs in Venezuela is to take advantage of
low cost sources of supply of plece-parts that are already available from
Lucas ulnuncturhg plants elsewhere in latin america,

/Consider,
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Consirer, fOr o . to?, LNe CIILOTIC caviiliges tnab would ariso from
complenent241on agrser 2rhs Bot s Jernezasia - .xientina, 8o that instead
of incorporatins hize oS Leniouclan Tares e fir.:1 assenbly to achieve
Jocal conteit, importet parcs fron orgeniiel would oe used instead on an
equivalent busise at 708 tcra shows, 1r- i-..c.ve anit cost of the material
for the Venezuelan proc.si .ouay be raducse foom o L2 le3/Le It mutt
be eﬁphasizeq theo “ais o oTrarisorn 1o e oaoun ool duty—ﬁ‘éo buil,'
since present day crioiceratiuns of L2iLifs and duty dravbacks will further
influence this ratic.

Such an arrar;o-=ns would not ordy te of verefit to Verezuela by
keeping dowrn cocts, wab woulsd ales tenednt argensing ln terms of additional
export tusiness for arge (il aonetradi vional pooductee

5,26, Complensiat an in prasvaca. terms, 1n the pravious section we
have referred to the beneiits »i an Inuegrated operatlions To complete the

ricture we must al:c disc.ss how complenentution can be applied in practical
terms., In other vords, ¥ argenting is v 2x.rt to Verezuela, then there
should in turn be comtiercatiry swla2vs Lpan 1o ‘&?eziezdeia, co that the latter
can export its cim speciali.od products siruiiacecusly by reciprocal trading.
It is at thi. siaes o the ec.r . ariio o that the practical
features of the in vsiries concarnal ave Lo Leiohen into accounte In broad
terms, in the cass considarved tisre - < ‘uiree diferent ways in widoh
complementation could be =% into en ot
(1) By exchanging piece-parts ¢! sarily iincshed products between
factories in the same industry in differeat countries (for
example, autcmotive alteimator rotors irom argentina for
automotive aiteinalor end-bracket castinze fron Venesuela)e .
(41) By exchari.nz fviay foasled groduct: within the same industry in
different countries {for sxauplic, argercine puilt autenotive
alternaters for Venezuelan-built sutomotive starter motors).
(111) By exchanging fully f{inisre<d products from different industries
in different countrie: {for ’:zémple , . cemtine autanotive alectrieal
oquipment. for Vonoiuelen perrecherdcr: roducts. .

/The practicabd Mty
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The practicability of each of these prccedures depends upon the
techrical features of the ;roducts and the incustry, and on tho relative
level of industrial development in each of the respective countrier concerned,

In the specific case of autoelectric preduct ranufacture, thero is
already in Argentina, for example, a highly devaloped and self--contained
industry. This makes argentina a potertiii scurce of low cost components
for assembly in other latin Amsrican countries with less well~develcped
sutoelsctric industries, bt means in turn that Argentina has no good
reason to want to tuy autoelectric parts from cutside sources.

In other words, %0 think of compleseriation in teras of, say, an
exchangs of Argeatine autoslectric piece-parts of fully finished products
f'gr complanentary sutoelectric material manufictured in Venesvela is 10t
realistic, at least in ;resent day circunctances, This nakes the accoptabi~
14ty of Schemes (1) and (14) above prodlemitical. In fact in terus of
practical production ergincering, Scheme (1) 1s the lcast likely to be
aoceptable,

It follows that in some respects Scheme (1ii) ray appear to be the
most satisfactory approach, Here complementation is mot viewed in the
mMIrov sense of exchanze within one gpscialist industry, but rather in
terms of the broader concept of the cxchange of the [roducts of one industry
for those of another. As roted, this could possibly risan the exchange of -
Argemtine autoelestric products for Venezuelan rotrochenical prodists,
or perhape alternatively for Venazuelan aluminium projacts, In other vords,
complementation is being implemented here in the true sense of the word,
by taking advantage of the indigenous nstural szl industrial resources that
are readily available in sach of the countries concerned,

While this type of exchange cay rejrcsent an eccroric ideal in purely
theoretical terms, the scvere practical Afficulties have to be scknowledged,
Negotiating successful complementation a.reem:nts between the same industrial
sectors in different contries can be difficult enoughs T° negotiate
between A f{ferent industries in different countries is even more complex,

/Por ome
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Yor one “hirz, the fluciuitions cf rolative demand and tusiness activity
within the different industrial sectors concerned introduce difliculties in
respect of the rricticaL adrinistration »f such bilaterai sgreements, fér
ocample in regard tc the allowable reciprocal quotas. <furthermere these
additional outside variables create rroblems for th~ individua® companies
concerned in respect of maintaining the proper managerial control over their
own individual maiuf cturing amd narleting operatiors,

Hovever the atove considerations certainly do not mean that there
are o possibili:ies of ma'ing pirogress in respect of complementation in
whatever foum it may best te implomentied, The practical diff:culties have
fi.st to be recognized ancd then have to be resolved, ..ach individual
poegibility for complemertation and intertrading sust be studied carefully on
its own merits as and when it arises, so that no oppertunity is iost for
taldng action, «ven withou! going further into individual case .etails, the
brood odjectivs should remein quite clear. The aim it to have a progressive
Uberalization of trade between lLatin American countiies, so that the proper
advantages can e taken of the econonles of scale,

In the specific case Just discussed, the benefits are evident, In
particular, as far as Venezucla i{c concerned, its dumestic autcelectri:
industry could then ULe developed at ite ovn moper ;a.e in relation to the
oise of tha total cdomestic and export uarket, without Seing forced to introduée
local content &t too early a stage with all the resultant detrirental Mgh
coste.

In the initial stazes, ~rgontire actoelectric parts sould be imported
for local assembly, i.. exchange for Varezuelan specialist projucts that could
‘be advantageously used by Argentina, As soon as the right time has been
reached in terme of the size of the local rarket derand in Venezuela, then
certain selected riecc-pa.ts may well tecone coupetitive in cost when
mamufactured locally, compared to the cost of the imported material, At this
stage local manufacture can be introduced on & prozressive basis, while still
mintaining an acceptable level of firal product cost,

e /looking ahead
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locking ahead in the long term, it is also possible that tae best

practical chance of naking a sucess of the inwlved business of cormplementation

with the tecrnically conplex units we have been describing is by exchonge of
‘producu from country to country between the manufacturing tnits of a multi-
national company such as lucas.This vill involve less distucbance to the
legitimate interests of existing local suppliers, than for example exchanging
bought-out items such as castings. '

6, Sumerv and future promests. The example discussed is important in

that it illustrates some of the furndamental rroblems in applying the concept
of cuomplamentation between countries with different degrecs of incustrial
specialisation and development.

In the case considered we have on the one hand Argentina, with a relati-
very large automotive inmﬁtry, supported ty a fully rieveloped autoelectrio
supply industry, . On the other hand we have Venezuela, with a numerically
ssaller market, and consequently a less strongly devaioped manufacturing
autoelectric industry,

| In regard to the opportunities for introducing veriefits {rom the
econocdes of scale, the Argentino autoadlectric industry itsolf can louk to
thres possible areas for exvansion, nazelys

(s) The intrinsic growth of the Argentino domestic markeds -

(b) The export of wmplete slectrical equipment,

(c) The export of sets of parts of autoelectrical equipment for

assembly in other ocuntries.
" PFrom the Venemelan roint of view, on ths other hand, the key question
is maturally ia what direction should Verezmela 1ook for the future cevelop=
mert of its om industry, so that in twm it can take sdvantage iteelf of

the econoumdes of sealo.< And in this context, vhat form should complementation

take in respect of argentina and Venezuela?

/In the




In the exaiple discusseld, the practical ternefits to Venezuela in terms
of final product cost have been emphasized, on the basis of complementation
agreenents between Venezuela and argentina that would allow low cost parts
to be imported irom argentina, to be incorporated into Venezuelan assamblies
for purposes of national content.

In return, if argentina is going to enjoy the benefits of this increased
export market, thern Venezuela will want to have the opportunity of exporting
specialist procducts basea upon its own resources to Argentina.

Carrying these argumcnts a tage further, so as to bring additional
benefits from the complerentati:n concept, one could then look at the
posaibilities of complerentation between Venesuela and, say, Colombia, as a
neighbouring country in the Andean Pact Group,

If Coloubian products can be interchanged for Venezuelan automtive
parts, then in the particular case we are considering, Venozuvelan=built
alternators could be exported for use by the growing Colombian automotive
sssmdly industry, In terrs of the e¢conomles of ccale and the rosulting
price stebility, tids has a cwmlative chain effects The volume of the
Venesuelan alternator business is increased, and 80 is the volume of demand
on the argertine faoctory supplying the specialisi ric:w-parts fur assaubly,

There are of course also alteruitive possibilities to congider if,
for exarple, complementation is agreed between Colombia and Argentina,
allow.ng the export of Argontinc-bulli sutodlectrica direct tu Columbia ia
exchange for Colombdan products. wach such possibility nust be considered
on its own practical uerits in terms 2f the range of products available in
each country for intertrading,

This autoeleciric case study illustrates whet complementation should,
and could, mean in practical terms, and also the cumulative benefits that
can result from the process. Zcvery marufacturer in the automptive industry
walcomes the idea of econories of scale. FPut the introcuction of such
esoro:des in latin Aserica cannot be undertaken unilaterally by the
manufacturers themselves, The prectical introduction depends in tho firﬂ'.
instance upon the appropriate trading agreements between Governmenta,

Jio pat
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To put such economies of scale into effect there must be complamentation
arrangements that will allow both tke overall expansion of trade between
Iatin Anerican countries, and alco the local cevelopnmerit of spccialincd
resources, Only in this way can a sufficient volume of business be generated
to keop production costs down in individual local manufacturing plants,
with all the consequent benefits to the netional economy and the consumer.

This type of operation is a partnership in the fullest sense, Without
& close wurking co~operation with our customers in the international automotive
industry, we cannot plan for the future, But unless there are complementation
agreements between latin Americen countries that allow our customers to buy
freely from indigenous Iatin American sources so that these can be developed
on & logical specialist basis, then the scale of our individual local manu-
facturing operations will be restricted, and costs will be high,

Without the possibilities of free trading and complementatior
throughout the Latin Arerican sutomotive industry, a capital intensive
manufacturing operation such as autoelectric production will always bo at
& disadvantage, To have a separate Lucas plaxit making the same identical
products in each latin Auerican country in vhich there is an automotive
industry is completoly illogical, ecoromically specking,

To foster the most satisfactory econonic conditions » there must be )
specialization and exchange. Vithout this there will inevitably be a situaticn
of mall production runs and high production costs » with all tho cumlative
adverse inflationary effects on the economic development of lLatin America
as a wiole,

But if on the other hand specialization and exchange can be properly
enoouraged, the future opportunities are outstanding, in terms of the growth
prospocts for the Litin American automotive market as a whole. We all hope
that the work of this present conference will contribute substantially
towards the rractical realisation of this very proud sing future,
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