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SUMMARY

1. The ronsldcrations that must be madc before planning the ostablishment

of an uutomotivu industry in - diviloping country includc geographieal situation,
sourccs °f row mnterials, cxisting and planncd nctw'rk of roads, growth of the
population, and dovilopment >f the economy.

2. Relations dctween the usual number Sf automotive vohicles and the national

incomc Per capit~ arc shown,

* This is 1 summary of ~ papor issuod under tho same titlc as ID/WG.13/3.

}/ The viows 1nd Spinions cxpreesed in this papor are thosc >f the author
and 4o not nocussarily rofloct the viows of thy sacretariat H>f UNIDO.
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3. Preparatory work for starting an automotive industry should consider
a ten=ycnar programmy for the progressive introduction of production of
commercial goods vehicles, sutobuscs and ~ther passenger vehicles, and :

privatc automobilas.

4. Grvernmental ducisiong neeessary for the orderly dovelopment of the

automotive industry ~re mentionede

5. Allicd industrics, c.. the irom and steul industry, the nil industry
and nther supplementary industrics that must be cstablished Or doveloped
further before sctting up 7 1504l automotive industry, and the standards

to which thuy should conform, T citeds

6. The ~wvailability of ckillod 1abour, cngineering and manngement in
developing countrics ig o problam o f.a yery dc!icate nature, and some

recommendations ~re given f r its porssible solutinne

Te The ~riterin for tho g.loction of the v hicles to bu producued and of
the co-npuratings degizmor, wnd conditiong undor which vohicles must work, Co8e

climnte, torrairn, notwork Hf ronds, traffic regulntions, AT covered,

8. The finmeisl questions which must be oxomined from th. Hutset of the
cor—nperative oIfort ~nd eonsiderations for the sctting up »f n financial plan

- digscusscd.

e Hints ~rc ffcered for the aclection »f 1ocntions f5r the ostablishment of

automotive industry plants.
10, Different stagee £ Yintegration’ are d.geribed eomprehonsivelys:

(n) The apgsembly st which cnn be divided int» tho SKD (sumi—knocked
down) ~nd the CKD (eonpleccly knocked diwn) 8tages;
(b) The st wiore 1ocally produced ;oods e b b inchrporated;

(¢) The sty oF 1y¢nl production of t~51ls nd indcpendent research.

At uach stngo, specinl measures must be taken by the 1>cnl producers and the
gupplem ntary industrics. Inportant points t- be discusscd include the duty

¢ the dolegntes of the co=-"por-ting nd advising parcnt company and the

problems of labour and nanngenents




ﬂm

ID/WG.13/3
SUMMARY
Pagc 3

11, The cost »f production risce with the percentage of "local intogration';

the causcs of this incrcnse arc discusscd.

12, The development of *be automotive indusiry in the fouwr following countrics
i8 reviewed: South Africn, Argentina, Ivory Coast, and Portugal. The legal

8ituation, the numbor ~f cruo prugistered in 1964/1965, and the stage of ino

supplementary industry ~re described,

13. Countries in which an nutomotive industry has been cstablished under
gupervision of [orcign manufacturers arc listed. The names ~f the firms, thc
types of vehicles pisduced, the scale of producticn in 1365, and the degrece

of "intcgration® are indicatod,

14, In conclusicn, it is stated  that much prclininary work and planning are
nccessary for the establishment of an automotive industry in o developing

country. Iducrvion of personnel, the help ty be given Yy the overnment nnd

the need for ontinuing ~ctivity arc again cmphasized. In building wn auto-

motive industry, the developing countrics should stay within the limits of ]

their capabilitics,
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Introduction
1. Before the subject-matter of this study can be congidered, some obvious

questions arise. Ig it wige for a developing country to devote much of itg
means, especially of its human and financial means, to creating an automotive
industry when vehicles of every kiad, whether necessary to the economy or

desired by the public, can be supplied more cheaply by industrialized coun-

tries, which have the means to produce them? Could not better use be made
’ p

of capital and manpower? Is this the best possible use of human and financial

resources”?

2. It is not possible to glve a zeneral affirmative reply, which might
have tc be reconsidered in the light of chances in circumstances, traditions
and the economy. The problem, hovever, certainly deserves careful congidera~
tion in each particular case. In fact, it would be dangerous to give a
categorically negative reply, based either on logic or on strict financial

rules,

3. The automotive industry is an integrated industry. It brings with it
other basic industries, the development of which enriches the country's whole
economy. It requires large supplies of raw mat.rials and manufactured goods,
l.e, steel, castings, light ‘alloys, plate plass, textiles, paint, chemical
products and electrical ipparatuses. To ohtain thege supplies, mines and
quarries must be opened nd nev processes adopted; factories must be built,
which can also make parts for other industries, in particular for domestic

appliances such asg refrigerators, stoves and washing machines,

4. The industry is also in great need of trained meu: Cron iradesmen
(i.e. smiths, smeltcrs and tool makers) to techrnicians and manasers., Provid-
ing this training raiges many problems of education, such as the brovision of
technical colleses and further teacher training, These problems, however,

largely overlap thosc of other industries, which venefit frem their solution,

5. The strict requirements of automotive manufacturing senerate a feeling
for quality combined with quantity, which is extremely rare in developing
countries. Quality is hard to achieve and still harder to maintain, It re-

quires great mental and physical discipline and a firm adherence to the rules
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at every stage. Such qualities are rare with people who have not been
trained in such restraint. They must stop doing things approximately and

"almost ocod enough'.

6. However, this new mental attitude, once acquired, is apt %o spread. A
workman or foreman will probaktly take it outside the factory into his daily
life at home. Social life is likely to become more methodical. Similarly,
in relations between labour and management, it helps management tc sce situa-

tions more clearly and refrain from constantly modifyin; its decisions.

Te Industrialization in any form produces these beneficial effects, but
they are especially conspicuous in the automobile industry, with its rigid
requirements, with its complexity of manufacturing processes, and with the

multiple uses and wide popularity of its products.

8. The automotive industry is a promotional industry, fully justifying the

nish priority it enjoys in a number of countries for other more spectacular

reagons. But its creation and development are governed by specific conditions,

which will be analysed in this study.

I CONDITIONS FOR TiT ISTABLISHMTNT OF A4 AUTOMOTIVE INDUSTRY

9. Before startine tihe lony and difficult adventure of creating an auto-
motive industry in a developing country, the pionecr must carefully consider
many questions. He must list the country's available resources, and assess
the prospects of medium-ierm and lons-term eccnomic development. In short,
hie must be sure of a sufficient market for the product. Fo must be able to
become part of the national economy and draw from ii the raw materials he
needs, to find the jualified and experienced staff when he ueeds them to
manase snd develop his industry, and to lay hands on the capital without

which he cannot finance his investments or his operations.

Market

10. The market potential - for it can be no more than that at first - must
be defined. An extrapolation of what has been achieved in other countries

will be of little assistance in determiningz precise targets. From the start,
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the study should include not only the market potential for private vehicles
but also the country's transport requirements as a whols. Ivery developing
country should have a well co-ordinated transport system, which will move

both passengers and #oods cheaply all over its territory,

11, In organizine such a systen, much depends on the cevsraphy and terrain
of the country, the distribution of its natural resources and of jts popula~-
tion. Tabulatins these factora is relatively easy. It i, essential, however,
to project their evolution for a period of ten to fifteen years by an explora~
tory survey and not merely by mathematical extrapolation. For example, it
would be a serious error to overlook the constant decrease of the rural popu-
lation in proportion t» the economic growth and the increase in industry and

services in the urban centres,

12." As the transport of ~sods depends wholly on the industrial and commer-
cial Becters, it will be the first to be affected by economic gzrowth. The
study should determine whether the existiny transport systems (aeaports, rail)-
ways, roads, navirable vateriays and airports) can .ear an increase 1n traffic
or be sufficiently developed to meet the increased transport needs. Tt should
also determine the contribution to that development of road trangport, either
long-haul (heavy trucks with semi-trailers) or delivery and cargo-transfer
vehicles, Passenger transport also depends on the general economic develop~

ment of the country.

13, In the initial phase of development there ig always an increase in
collective passenger transport, i,e, inter-urlan ouses, tramways bein~z no
longer 2 solution, Smaller buses suitable for shorter distances have the
advantage of teint adaptable to traffic increases during trangitional
periods, of not requiring heavy investment in infrastructure, and of being
utilized at once. lloreover, they . e usually made of the same mechanical
components as heavy trucks (enqines, transmissions, cearines, ~ears and
brakes). Coach-buildine isg easy and economical, and rejuires the same skills

as the building of horse-drawm vehicles‘in tha past.

14. Collective passenger transport is a transitional phase pending the
development of private transport. It would ve unwise to invest to cover the

needs of the equipment period. It may be safely assumad that the vehicles

R A ey T A T
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can be manufactured quickly in sufficient quantity, and that thereafter manu-
facturing 'rill be for replacem-nt only, that is to say, 10 per cent of the

pool a year. This percentage should be borne in mind when contemplating

congtruction of automotive factories.

15. Some very interesting studies have been made oa the growth of national
pools of private vehicles. The study made in 1360 by Iir. Heari Hondemarcq,
Director-General of loads and Bridges 11 the DBel~ian 'linistry of Public
Horkaz/ ghowed that in that year the vehicle densities per tnousand head of
population in relation to thc per capita income of the countries selected
were distributed in log rithmic co-ordinates mcre or less alonz a straight
line (Figure 1 below). Another statistician vho attempted to express that
density in an ejuation concluded that the number of vehicles per thousand in-
habitants varies proportionally with the exponent 1.8 of the national pep
capita income. (Jumber of vehicles per thousand inhabitants = per capjla

o3
income1 .)

16. The maximum vehicle ownership that can be expected in a country and
the prowth of such owuership in proportion to srowth of per capila income oan
easily be calculated from these studies. At the sama time, however, the
figures thus obtained can only be taken as rough guides and must be interpre-
ted in accordance with the social structure and political system of the

country.

17. It must also be borne in mind that these fipures refer to privale cars
as single units, rezardless of whether they are small economy cars, like the
Renault 4, for example, or large cars guch as the Cadillac. iforeover, in
certain developing countries, the structure of the vehicle-owner population
is quite different from that found 1n democratic countries where the tendency
towards relative equalization of income has brouzht about a trend towards a
homogeneous private car structure made up of vehicles of quite similar dimen=-

sions and characteristics, as in the inited Utates of America.

2/ "Le Programm. routier belge”, TRA.ISPORTS, July-August 1960.
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18. It remains true nevertheless that for a country with, for exsmgple,

10 million inhabitants and an annual per capita gross national product of
about US$400, it would Le unreasonable to plan on the basis of 500,000 private
vehicles, whercas ths Hondermarcq grapa indicates ouly 17 cars per thousand in-
nabitants, i.e. a total of 300,000 vehicles.

19. These considerations should make 1t possible to establish a genaral
programme for ten years ahead, with a forecast (on the basis of the antici-
pated growth in the number of inhabitants and gross national product) of the
annual increase in the number of (a) utility vehicles, {b) coaches and buses

and (c) private cars, on the road.

20. The annual maintenance and reneval of the existing vehicle fleet necessi~

tates the production of a number of vehicles roughly equal to one tenth of

the existing population. |

21, It is for the zovernment of the country t> decide what proportion of “
the total vehicle requirements is to Dbe satisfied by imports and what pro-
portion by domestic production, and the gtovernment must adapt the legislutive

and customs rerulations accordingly.

MM [f the domestic manufacture of vehicles is to be encouraged for the
reasons enumerated in the introduction of this paper, the govarnment must
{eride, in order to attract private enterprise ventures, the number of

vehiicle manufacturers permitte. to set up operations in the country as well

45 the number oi models that they will be able to manufacture. In view of

the technical and financial rejuirements for the aestablishment of an auto-
motive industry and the consequences thnat ©a:1l1.n could eni21l, the process
should te supervised in developing countries. [he position would be quite
different in economically developed countries, where 2 liberal policy, with
211 the risks of lose or gain, could be followed without any danger of serious

damase to the national economy.

ioad system

23 A road system is essential for the development of a motor industry, even
1f 1t 1s at first out of proportion to the actual traffic. Such a systea

rugt cover the entire country and not be restricted to towns and their irmediate
suburbs. It must encourage motorists to travel increasingly great distances.
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24. ! survey must first be made to determine the present stats of the road
system. The survey must determine: whather the road system conaists of paved
highways, dirt Lighways, roade negotiable by notor traffic or mere tracks,

and what arz the proportions of eac.. of thase types >f road; whelier the roads
are dusty or muddy accordins to the season; what ara t e naximum gradients of
the roads in hilly couatry; uow many ancillary facilities *thore are, and of
what type - for exasple, what 13 the maximun width and loading: capacity of
bridges and the dimensions and slip-way 7radient of ferries; vhether the roads
are paved or metalled in the towns, and whethor there are holes, oven trans-

verse gullies or pot-noles in them.

25. These facts must “e knowm in order to make a judicious choice of vehiole
(1.e. utility venicle, bus, coacn, or privats passenser car) most suited for
use in the country in quest.on, and to deternine how it can Le adapted to

ensure that its igse 18 as officient and inexpensive as possi le.

26. It is also essential t> kno the ~overnment's nolicy on the road system.
While encourasin: motor vihicle productinn, it sliould hava parallel plana for
developing aad finan~in; thn road system. If tnoere is an enerzetic policy on
these points, it may ¢ possitble to envisame more rapid development of the

motor vehicle construction prooramme and it may te easier to ohtain financial

aid bot:. 1insiie and outsida the country.

Ancillary industri:s

27. If 1t 19 1atended not merely to set up assembly plants bLut to create a

local automotive nmanufacturin: industry capable of satisfyin~z the average
nesds of a ~ountry for motor v:hiclaes, the basic 1ndustriec needud to suppuy
basic mater.als must te devaloped if they already 2xist or 2statiished if they
are not yet 1n tain~. The most vitai of these 1indistries are the stecl and
petroleum industries. The e2stablis.ment of these industries can ha poatponed
t0 suit the couatry's development plan, but if 32, accouat must be taken of

ihis in determining the schedules for incorporation of locally produced

materials.
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28, The stesl indust~y must be designed to produce high-quality steel, as
the manufacturs of motor vehicles calls for considerable quantities of carbon
and alloy steels meeting strict standards. Dependin; on the particular
vehicle, the amount of stezl needed to manufacture one unit varies from 800 to
1,500 kg, half of ni~h-jquality sneet stzel for body wor: and a quartsr of
special steels for transmission gearinz, steerins scar, anl engine and suspen-
sion parts. The qualiiy of gteel must be entirely different from that for
beams, rails or reinforcing bars, which steel and iron works produce in the
greatest quantities. Tiie special staels contain alloying agents such as
nickel, chromium or manganese and 2ust meat a number of strictly established

specifications.

29. An order of priority must be established for the delivery of these steels
by the local steel works in line vith the plans for using locally produced
components. ilizhly specialized steals used in small Jquantitics, such as valve
gteels and stainless steels, can be imported for several years vithout having
a serious aeffect on the cost of components. The thin sheets of steel for the
manufacture of car hodics, ‘thich call for highly skilled technicians, and large
investment in hi~hly svecialized installations should be imported until the
quantities of thin-sheet steel required tor local industries - and possibly
also those of nel-hbourin:; countries - are sufficient to warrant the full use

of such installations and to amortize thair coat.

30. The petroleum industry is ~onnected not with the production of motor
vehicles but with their retiirements for fuels and lubricants. Jhether the
establishment ~¢ domestic refineries is justified ~alls for careful study

and balanced - frement.  Tie fuel gpecification muet meet international stand=
ards, particularly as to octane ratin;, if the task of tihe co-operating manu-
facturer 1s not to be excessively complicated during the long period in which

engines will have to be imported.

3l. Apart from the primary materials, almost a quarter of the cost of a motor
car is in the purchase cost of specialized paris and units usually produced

by specialized industries, aome Of Jhich work for sactors other than the motor-
producin - sector,  fost countrics today - even those not hizhly developed -
produce the slass and textiles they nced. An inventory of the production cape~
cities of these industries siould be made to determine whether they will be able

to meet the quality and volume requiremen.c of a local motor industry.
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32. It is also necessary to envisage the estadblishuent of factories to pro-
duce sccessories which tre not usually manufactured by the motor industry but
must be ordered from specialized fims. These include expendatle components
such as tires and tubes and brake and clutch liains; electrical equipment
such as batteries, dynamos, starters, coils, distributors aad spark nluge;
specialized parts such as carsurettors and fuel iajection puaps; small oquip=-
ment such as windshield-wipers and dashLoard instruments; Lody parts such as
locks, hinges and vindov winders, headlishts, sideliits and miscellaneous
lanps.

3). Such equipment is cencrally manulacturad in accordance with national

and international standards and varies very little from vehicle to vehicle.

It 18 thercfore desirable that thes accesadsries should he produced by come
petent local firms "iti the tecnnical assistance of 3necialists of the country
of the co-operatins manufacturers. Thc production facilities required for

these accessories are —encornlly smaller than those azaded for the manufacture

of motor vehicles and can be brouzht into speration aore rapidly.

4. In order to roduce purchases abroad 1t 1is generally advanta :cous to
establish firms that require only linited rapital oefore the actual assembly
line is set up, so that s.ich firms can provide cood quality accessories during
the CKD (completely knocked dowm) assamily. lere tio, [uality must not be
sacrificed. Local industrialists nmust sesic their foreim partners from among
the highest qualified and “est knowm in the field, must follas their advice
and avoid malkeshift methods in trying to save on equipm:at, or improvization
and untried techniques. “xparience indicates that thesa are the greatest mis-
takes such firms may make and may be responsible in the main for tie bad repu-

tation of locally pnroduced vehicles.

Technical staff

35. The protlem of the labour force is one of the most difficult to solve,
for hare the very future of the industrial and economic life or the country

is at astake. For want >f a hetter solution the firm, once established, can
organize an apprenti~se school to train young recruits to tecome skilled mecha~
nics, or it can provide advanced instruction for skilled workers who are par-

ticularly able and intellizent., But the firm caanot train the engineers and
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technicians it so urgently needs. If long-term reliance on the assistance of
foreign engineers and technicians is considered undesirable, a technical and
professional training system at several levels must be developed within the
oountry, to provide the whole of the nation's industry with the necessary
technical staff. This is a government responsibility. A government wishing
to stimulate industrialization must make an early decision to set up technical
schools and secure the necessary advice and assistance in working out pro-

grammes and obtaining teachers with cood experience.

36. This lack of suitably jqualified men, capable of adapting themselves to
new methods and taking the advice of the experts of the co=-operating manu-

facturer is the rreatest difficulty to be overcome. The necessary measures
should be taken as early as possible to emerge from the unscientific handi-

craft approach,

37. If the country already has universities providing scientific training,
technical schools could be set up within their framework to make use of their
teaching staff. This teaching staff should, however, be given appropriate
training. Technicians and engineers are not trained in the same way as school-
teachers. They must become Lusiness-minded at the school stage, and should

be helped to learn the art of leadership.

18. As time 1s short, training programmes must be set up for adults parallel
to the courses for younes people, so that they can acquire the zeneral mathema-—
tical and scientific knowledge necessary to enable them to assimilate imported
techniques. The sngineers seconded from the co-operating manufacturer will
most willingly participate in this procramme if there is no languagze problem.
This collaboration will also have a very favourable psychological effect on
co-operation within the enterprise. It will lend an experimental tone to the

training and make it more attractive for adults by showing them 1ts advantages.

Selection of equipment

39, After the type of motor vehicle (utility vehicle or private car) has
been decided upon, togzether with its price level, a difficult choice must be
made amons all the vehicles produced of this particular type. A number of
conditions must be met, some of them important enough to immediately rule out

certain choices.
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4. The first factor in sclection is the country of the co-operating manu-
facturer, which will cbviously be influenced by the pattern »f historical ties
among countries, arnd particularly ties of common language and interest. It is
difficult to orgzanize consistent co-operation between men wno do not speax

the same lanisuage, for close links must oe established Letwsen the factory and
the co-operating manufacturer. "xperts must be ent out to help bring thoe
plant into operation, and the experts may wish to zive courses or to attend

ocourses at universities and technical schoola near the plant.

41. If two lancuaces are lavolved, haric documentation must be translated
and even the units of measurement will have to he converted, e.z. from the

Engliah/American system to the metric gsystem.

42. Community of intorest is also a findamental consideration if the many
financial and commercial problems posed by co~operation are to Le rroperly
solved, This community of interest covers factors concerniny the samc monetary
zone, trade agreements and trade retween the countriec, takinys into considera-

tion political systems and Lrospective international relations.

43. This would suggzest that relatiins would te easler between the former
countries of the 3ritish Commonwealth and the United Kingdom, or bLetween
former members of the French "mpire and France, than bLetween other countries.
But there 1s nothing absolute about this, since the currents of trade ex~
changes fluctuate as much as those of political relalions and indeed affect
them.

44. Once the first choice has been made - and it need not necessarily be
definitive - it remains to selact the vehicle to te produced and the co-
operating manutacturer, the latter choice obviously depending on the former.
Here too, commercial considerations are as important as technical ones, and
delicate negotiations will have to bte undertaken with various companies to

try to find the best compromise.

45, Financial considerations, and particularly the question of the most
favourable credit terms, may result in the selection of a vehicle which may

seem techaically 1éss suitable. Likewise, the commercial polizy of manufac-
turers will have a great influence at this stage of the negotiations, some manu-
facturers being more attracted to international co--operation than others who

concentrate primarily on their own national market.
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46. ‘then the co-operating manufacturer and the vehicle have been selected,
there remains the important task of adapting the vehicle to the local market
before decisions regarding the planning of operaticns can be te<en. It is
rare for a vehicle in its original version to be really well adapted to over-
seas conditions. The climate, the terrain and the habits of the customers
may require modifications to be made (see Annex 1). These modifications must
be decided upon jointly after investigations and tests have been carried out
in the developing country itself by the technical departments of the co-
operating manufacturer, with the full co-nperation of the licensee. The key
staff of the licensee's tradin-, sales and service departments must take part
in this development and modification work so ag to become acjuainted with the
product and to be able to prepare for its marketing more competently and
confidently.

Einancing

47. Financing may assume widely varied forms depending on the degree of
financial collaboration between the local manufacturer and the co-operating
manufacturer. A study of tle question of financing must be undertaken in

collaboration with toth parties at the first stage of the planning of the

project. It must be carried out without undue optimism, which is difficult,
and 1t must take into account all the items on the investment and operating

budgets.

48, The study must result in at least the following points:

(a) A financial plant must cover several years and specify as
precisely as possible the amount and timine of the various
costs and certain ways of meeting them. The rate of inte-
gration of local industry must be in accordance with the
means avalilable for financing the investments needed to
bring such local industry into operation (1.e. construction
of foundry, forving shop, machine shop, press shop etc.).

() A table of manufacturicg costs should be made to ascertain
what reductions can bte expected from the Various measures
envisaged.

49. No item of expenditure must be overlooked in these forecasting studies.

Thus, account must be taken of:

(a) Investments in the purchase of land, the construction of
factories, and the purchase, transport and installation of
machine tools.
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(v) Obligations in connexion with shipping or manufacturing
and storing of parts in order to maintain stocks must be
forecast. These stocks must be large enough to cover
any short-term difficulties in manufactupe such as
strikes at the suppliers' factories and shipping (bad
weather, customs delays ete. ).

(¢) costs must Lo determined for the ostablishmant of sales
and service facilit_as (which 18 awore cootly the is gener-
ally believed) and in particular of stocks of spare parts
throuzhout the geographical aren in tiich the vehicles
are to bhe sold.

(d) The necd to srant larce-scale credit Loth to dealers in
‘ the sales networik and to eustomers themselves must be
v envisaged. This point is of narticular importance in

order to tinulate purchaces 1n countries vwhere the ber
gapita national product iy 1nv. Tazre 1s no doubt about
the need and the desire fir motor reliicles, but the
financin~ of the parchage of the first rcar is always a
difficult matter and assistance throush credit is egssential,

IT THT VARIOUS FAS™S OF Lafo 302 TTON

Istablishment of the factory

50. The choice of the lscation f the f1etory 1s of sreatest importance, for
this choice affects the entipe future of the enterprise. The quality of the
cars produced and the cost of theinr manufactur: will depend on it. Conditiong
will difrer accordinz to the phase of industrializatioa: will the country
attempt vehicle assemuly only or complete manufacture? The choice must be
made in thz light of long-term plans. If the ultimate objective is complete
local manufacture, th: advantaces that ni~ht result from the choice of a par-
ticular situation beneficial t» the first phase may have to be sacrificed, as

the first staze will at most last a few years.

51. An assembly plant may be most suitably located in the vicinity of a port,
equipped for handling herv; and cumborsome crat:s and in a position to dispatch
vehicles throurhout the country with ease and economy. The establishment of a
free port may have certain advantares if a larze number of the cars assembled

are to be exported to neizhbouring countries. Distribution is always difficult

and costly, particularly in areas where road and rail communications are scarce

or unreliable.
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52. A port location also has the advantage of facilitating contact with the
cugstoms administration. This is by no means a negligible consideration in the
initial production period wvhen many administrative problems arise. It may be
necessary to reduce the stocks of assembled parts by leaving them within the
customs area and, conseduently, avoid immobilizinz fihancial resources.
Proximity to the customs administration may also reduce the time required to

begin the production of finished vehicles.

53. 1In the case of complete local manufacture, the choice of the ideal location
is more complicated; the various optimum conditions may be contradictory. In
the long run, economic considerations will be the main factors in this decision
and will determine the success or failure of the enterprise, since the final

objective is the economical production of a high-—quality product.

54. The local manufacturing plant must be in immediate proximity to a meet-
ing point of rail, road and if possible river communications, so that the raw
materials and products purchased abroad or in other parts of the country can
be economically transported to thc factory and the finished vehicles can be
easily transported to their delivery points. The location of the plant is
extremely important, and should ve preceded by an operational study, taking
future needs into consideration: ‘here will the main suppliers be? ‘here will
the major customirs b2? '/hat area will permit the most economical distribution

of finished vehicles in all seasons?

55. The plant should be located in 2 large population centre where high-
quality labour capable of beiny trained for the automotive industry can be
recruited in sufficient numbers. This problem will not be the same in all
countries but will differ according to history and tradition. A country
accustomed to handicraft production will be in a better pogition to develop an
automotive labour corps than a country specializing in agriculture, particu-

larly animal husbandry, or made up of nomadic Troups.

56. The demographic situation must also be taken into account as young
labourers - i.e. those who have not become set in occupational habits and
practices - will be more able to absorb training and adapt themselves to prac-
tical experience in production. The site of the plant should be near a uni-

versity and technical schools in order to provide access to professionally
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qualified technicians and engineers, who will be needed to give basic and
advanced traininz to the mena~ers and supervisors. Ideally, there should be

an exchange hetween factory and university: thc factory, with its foreign
engineers who have come to help set up production, supplying qualified teachers
to the technical schools and colleges, which in turn provide the factory with

newly trained enzinecrs and t.chnicians.

5. Attention must also be gziven to the fact that foreign engineers will
not be willing to settle in 2 rezion unless it provides an attractive cultural

centre for their families, and opportunities for their children to be educated.

58. The climate should be as temperate as possible, so that a large output
can be obtained from the lahour force without the necessity of spending large
3 sums on heating or air conditid’ainy the workshops. It should also be a3 dry

' as possible, since a humid climate causes oxidation of parts during manu-
facture, necessitating costly special treatment. The site siaould be free from
sand-bearin~ vinds, as dust shortens the workings life of machine tools and

endangers the painting process.

59.  Finally, the site must be compatible with existing national development
plans. At the same time, however, care should be taken not to over-emphasize
the importance of choosin~ a site in a rezion qualifyin; for the maximum

government subsidy. The immediate benefit in this respect might mortgage the

future indefinitely. .ven temporary relief in the form of credit might put

a heavy burden on the net costs o later production,

60. Once the best possible region has been chogen, plans for designing and
building the factory must be made. As a basic principle, .he manacement /.
the undertaking must have cormnlete rreedom of decision regardin the choice of
the site, the architect and the contractor. It must not zive way to local

pressures attemptir ; to influence it.

61. The most certain 'ay of reachin> the right decisions quickly is to obtain
expert advice from the manufacturing firm that is grantinz the licence. It
should indicate the ideal site for the immediate programme and subsequent ex-

tencions and entrust the planning of installations aad supervision of opera-

tions to an engineering firm with a background in the autcmotive industry if
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possible, in association with the co-operating contractor's firm. With the
help of this advice, the best poasible choice of sitec will be made with a
view to future expansion and to stockpiling at times when, for economic or
climatic reasons, deliverics cannot keep pace with production. “xperience
shows that the area of the site should be at least three times, preferably

ten times, the area necessary for the initial project.

62. The terrain should be as level as possible, not subject to flooding, with
road and rail communications and an adequate cupply of water and electricity.
The layout should, from tie outsct, make optimistic, but not over-ambitious
allowance for the possibility of subsequent extensions around the assembly
shop, so that later additions car be worked in with the least possible expense,
and without necessitatiny removal of the original installations. The paint
shops in particular, which are needed from tlie beginning, are very cogtly and

could not subsequently be moved without stopping production.

63. Seerinzly time-saving and easy solutions, such as the purchase of a fac-
tory left vacant after a business failure, should be avoided. ZIconomical high=
quality production calls for a plant specifically thought out and designed for

this purpose.

The different phases of inte-ration

64. This section of the study does not consider the requirements to which
automotive manufacturers are subject under the laws and regulations in force
in the various developin: countriss. It deals with the actual process of

establishin~ and developin—: sutomotive industry.

65. There are three principal phases in this process:
(a) The assembly phase,; wvhea most of the components are imported;

(b) The phase vhen local manufactures are incorporated; locally
made items arc incorporated in the different parts of the
vehicles, follovins a cautious and ecradual prozramme, still
using imported toolins, until production is almost wholly
local;

(c) The phase of national autonomy in toolins ~ad vehicle research;
this is the ultimate objectivc, the time taken depending much
more on the over-all development of the engineering industry
and of national education than on the automotive industry itself,
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Ihe appembly phage

66. The assembly phase can be divided into two logical parts: w
is called 3KD, an abhreviation of the torm "sami knocked-down", covering only
final assemtly -f an imported vehicls. The body work (2 completely weldel

shell already paintad), tha mechanical components supplied in completa units

and interior trim and fittings ready to he put into place arc assemblad,

67. This 13 ths most satisfactory tamporary solution for small mar<ets that
would eliminat2 weldin’ and paiat shopy, wnish are alvays costly. Regarded as
& take-off point for more *raplete intaeration, it facilitates recruiting and
training the latour forca neaded for the finnl assambly line. It callsg for

the estallishment of an organizatiosnal nucleus and a Quality contrcl department.
At the swume time it provides the Jpportunity for organizing sales and services,
setting up spare parts depots and trainin: for repair and maintenance services
throughout the country,

68.  Once paint shons have been lnatall~d bodies can ve imported unpainted, so
that painting nperations can tarin. Customers often equate the quality of a
vehicle with the quality of its finish, 8o this operation should he undertaken
only when eviry suurantce is woilable that the resins used for primin:s and
finishing coats will be of satisfactory Tiaality, and the labour force suffi-
ciently experiensed +o earry out the various orarations properly under the
supervision of 2 specialist from ths co-operating manufacturer. The decision
to import bodies "unpainted" must 2 arrived at cautiously, and one must he
vary carsful about the terms. Lizht zaume sheut metal in transit requlires pro-
tective greasin~, It is difficult afterwards to remove the protective Ireasos,
which penatrate the wolded Joints and cause gutsaquent defects in the finish,
Under the term "unpainted” one mist thorefore understand shect metal with o
first coat of primer, not liabl to any extra customs duty as untreated sheet

metal.

69. The second phase, the 01D prase (abbreviation for "completcly knocked-

down") will normally follow. This does not mean that the wnole vehicle is re-
duced to a heap of Seperate osarts. CKD usually means that the following are
imported as units: body worlk without welding, shaped in the form of more or
less complete units (platform frame, hody panels, dashboards, hoods, hLonnets and

wings); mechanical parts (motor, transmission, steering gear, front and rear sus-

pension in complete units) assembled and taested before dispatch; fittings and
trim.
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70. This phase can itself be subdivided inin two stages. In the firet,
the body items come, as we have just seen, in the form of units; in the
second, the units are in the form of sub-assemblies or even sets of pieces
that are put together on the spot. This stage facilitates local fabrication
of small sheet metal items, produced with simple tooling or even made by
looal craftsmen using their traditional hand tools (sheet ietal cut and
shaped). Jringinz thie phase into operation requires settines up welding and
body building shops, with 2 more 2xperienced labour force than is required
for simple assembly work, under the supervision of a specialist seconded by

the co-operatin~ manufacturer.

71. The eqiipment for agsemtly work and welding should be imported. In view
of the low level of s%ill of the labour fcrce, the equipment should be sturdy
and simple with ac reculating squipment accessible to the workers, who are toc

often tempted to make roush and ready adjustments,

12 In incorporating items of local manufacture, those already manufactured
within the country should be conridered first, i.e. parts subject to wear and
tear in existin~ venicles sucn as ~laas, tires, tubes, batteries; standard
components aireidy utilized ty other manufacturers and mada under licenser's
technical assistance such as dynamos, starters, ''indsnield-wipers, headlamps,

radiators, door handles, steerins, wheels.

73. This 18 2 delicate phase, Iligh-quality articles are difficult to obtain,
as most producers do not nave the necessgary tooline to ensure quality. A
quality control section for outside supplies must r: set up with all the
necessary apparatus for checlins 1acoming articles aszainst specifications.

The co-operatin, manufact.rer must take part in this work, sending his experts
to vieit the suprlisrs, checkinz the first deliveri:s in his own laboratories,
making contact whenever necegsary with licensers to sacure their ass.stance

80 that the local licensees can achieve th: necessary level of quality.

74. As well as these tasks "n tae spct, considerakble preparatory work must
be undertaken at the co-operatings manufacturer's home base, specifying the
nature and the form of (tems to be forwarded, gathering them together for
packing and shippinz. The methods used vary according to the size of the con-

signments, the ranze of models built simultanecusly and the distance separating
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the manufacturin: and asasembly plants. If these two points are in the sane
continent, the goods can te shipped in specially fitted wagons. If an ocean
crossing is involved, which is almost always the case, then expensive packing
suitable for maritime shipment and protaction azainst iapact and oxidation is
needed. (Fo- example, CXD packing for filly Herault R.3 comes to 45 crates
with a total volume of 306.7&3).

e

75. It is not alvays caasy to reconcile the cost for what is a "lost" expense

end the need tu deliver the parts to workshops some thousands of miles away

in the same condition as they would arrive on the co=operating manufacturer's

own agsembly lins. [or instance, packing materials and labour for a lenault 10

cost as much as assmembly of the sane car in the manufacturer's workshopa.

This explains the hi~h soust of KT or XD asgembly when prorresaive develop-

ment of local intersration coverings accessorias and parts is not part of the

plan, This teadency is hound to hecome more pronouncad 1n the future since

assembly onerations are easier to mechaniz: thon collection and packing., The

CKD formula is, nouvever, still w<orthwhile for very distant destinations on

account of the s=vinz in freisht, particularly during perioda >f intsnse busi-
ness activity.

76.  Obviously ths items transported with such care must, on arrival, be un-

packed and stocked carefully and methndically in suitably arranzed and sheltered
premises.

77. Technical expertise durine the assembly phase iz very important. As has

been stated, welding and pain®t shop speciali~ts would ba noeded *o help the

local management ut the appropriate tima to put tho new plant into operation,

Similarly, a cpesialist :n waenbly work should Le available to train staff

at the very begianing of sperations.

78.  An ensineer w1ll have to be saconded by the co=-operating manufacturer

to ensure technical ilalson, supervise the jquality of accessories and equip~-

wert tought lociily and poasibly to arranme for the mndifications and adapta-

tions tha' mi~ht eventually prove necessary in the lisht of exnerience, 3imi-

larly, a service technician should “» secondad to gat up the stocksg of gpare

parts in co-operation wit.: the local management »f the indertzking, and to

ir2in the mechanics on the commercial side in aintenance and repair.




1D/1%G.13/3
Page 24

79. The incorporatisn of local manufactures must be a very gradual process,
prepared ny experts as soon as the first contract of co-operation is signed,
%o engure that vehicles bLuilt o assembled away from the factories of the co-
operating manufacturer meet the same quality requirements and result in the

lowest possible net cost.

80. The replacement of parts from the original marufacturer by locally mama~
factured parts will be necessary for various reasons:

(a) Some parts or products may ba difficult to transport or
may deteriorate during the journey: for exampla -
batteries, naints, atoppings and adhesives.

(v) Some parts or large dimensions involve freizht costs that
considerably increase their price at delivery. This
applies to tires, vheels, seats (frames and upholstery),
petrol tanks, ~ir filters.

(¢) In some cases customs tariffe entail local supply by im=
posin: 1 12AVy suarcharve on certain narts or accesgories.
These ~onditions apply rarti~ularly in oo .tries where it
has “ecn decided t o protect an estarlishad local 1industry
against foreism competition, The customs barrier makes
the price of *ho loenl product artifisii.y iower tnan the
price of the imported oproduct,

(6) It may also happen, ouvwn~ to the price of materials or
the cost of laiouar, tnat certain parts are chesaper t0
manufacture locally, eved ©. a snall scale, than the
equivalent imported parts with the addition of freizht
cogts and ~ustoma dutizs,  Jeant ooverings very often come
into this catorury.

(e) In the cass of some parte t o or more of the above stated
reasons may fovour local manufacture, although 1t is not
possivle t. identify the decisive tactor.

(f) There sill re th: le. itimit~ dosire of sovarnments to have

as m..h local la’our as possitle employed in carrying out

craftsmansiiip type of worl on the spot, such as tie manu-

facture of scat ~overinss, olectrical wariny and so on,
81. There are Stier matters that d> aot appear w2il justified a priori but
must be taken iato 2onsideration, such as the financial relation tetween the
licensee and certain local industrial -roups, or 7Jovernment pressure for poli=-
tical, economic or financial reasons rejuiring a certain percentagze of national
production in the final product.
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82. The selection of the parts to b made locally and the moment for their
incorporation call for very detalled study before final decision. In some
countries in which an automotive industry is already established,; there may
be factories Leleon~in: to manufacturers in industrially developad countries
which produce accaessories and evuipment and are capable of zatisfyinc the
demand for standard or special parts This is the cass wi.h ball and roliar
bearings, proveller shaft and connectinz rod bearines, ialet aad exhaust
valves, valve sprin~s, envine nistoiz and rings, steerin~y wheels and items
mouldec in rmibher or plastic. 5Sich factoriea are usually well equipped and
staffed. Co-operation has made it possille for them to attain the quality

required 2t a reas»onable price.

83. It would not, however, Le anpropriat: to contemplate the incorporation
of basic parts (piastoas, “all or plain bearinrs) produced vy local manufacture
in agsemblies for which the muin parts are produced in the co-operating manu-
facturer's worisiops (:n~ine, traasmission), »s this uould mean importing
these mechanical assemblizs in ta: form of separat: parts, substantially in-
creasin’ the volume and cost i Lackins and Crei~ht. It would also lead to
shifts of responsi ility for quality and thus inevitably to disputes between

the co-cperatiny manufacturer and the licensec.

84. In some cases local plants manufacture clutches, brakes, or transmissions

to Turopean or Unitad 3tates standards under licence. These parts can be
adapted to the venicles to be buiilt. Iut in this case the parts can hardly be
considered standard. The incorporation of parts that are ausolutely basic to
the vehicle, such as cylinder hlocks, cylinder headg, crankshafts, rear-boxes
and body wor:, create far more ~omplicated problems and demand technical and

financial resources on a far larver scale.

B5. Local production of tihesa items calls for a substantial capital invest-
ment, and the difterence in th: volume comnared with that of the co-operating
manufacturer wou.~ imply a production lire rather less technically advanced
(from the point of visw of mechanization and automation) =nd, consequently,
with higher net costs., Lucal nanufacture of these i1tems should be contemplated

only if there is a legal oblisntion as to the minimum inclusion of locally

manufactured material.
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86. Studies for planninz local manufacture must of course be undertaken by
the co-operating manufacturer or by a qualified engineering company acting
under his direction. In most cases, standard or special machine tools will
have to be imported, as well as special equipment for both production and
testing. Opecial problems arise in the case of castings and forgings. If the
country possesses foundry and forginy industries, the supply of rough parts

may be sub-contracted, after investization by specialists to ascertain that the
facilities are capable of producing the necessary quality of work. To ensure
that the manufacturinc plans are not held up, the production workshops can
gtart operations with importsd hlanks. Parts manufactured locally will gradu~
ally be taken into production as they become cepable of satislyinz the quality
controls of the co-operatin~T and local automotive manufacturers. Facilities
for producins the blanls of advanced desisn, involvin~ pressure castin7 in
light alloys and foundry precision worik with ferrous metals, will not be
immediately available and if it is impossible to import blanks, special de-
signs vill have to Le made for ths sumps or meclhanical parts involved. Crank=-
shafts, made in Turope in special cast steel, vill inevitebly have to be forged
locally. There are usually ao foundries technically advanced enough to per-
form this process, and special studies and 2ndurance testing will therefore be

required.

37. Other difficulties arise in connexion uith the use of special steels made
in local works. Iigh-quality stecls, such as alloy steels, capable of meeting
rigid standards are required in velicle construction. These steels con be pro-
duced locally according to the required specifications, but their use will
call for rreat caution and care. Importation of these ste~ls will have to be
considered until the quality of the local product can Le fully juaranteed.
During this phase the role of the test laboratory and of its quality control
facilities will be vital. The technical adequacy of the luvoratory must be
beyond doubt. Usually it will have to be under the direction ot i engineer
seconded by the co-operatinsy manufacturer, and his opinton must oe the final
authority even for the local ~eneral management. His findinss will also have
to be confirmed by the technical departments of the co-operatins manufacturer

in the case of all the vital parts of the vehicle and of those affecting its

safety.
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88. For this purpose, the samples approved locally will be gsent to the co-
operating manufacturer’s laboratory to undergo shape and dimension tests, analy-
sis of the basic material and the effects of heat treatment, and possibly en-
durance tests on cach part separately or on complete vehicles. Only the co-
operating manufacturer's zpproval of thesc samples vill be valid authorization
for incorporatinz the locally manufactured part. The loce! quality contral

section will also have to guarantee that series production conforms strictly

to the samples provided,

89. Manufacturing the body work 2lso demands heavy capital investment.
Today's technique of shell construction; vith electric welding of pressed
sections, neccssitates very costly equipment and special tooling for pressing,
stamping and assembly. Amortization of th-s equipment over a reasonable period

calls for large-scale serics production.

0. As the quality of sheet motal requir~d is very difficult to obtain
locally, in most cases local production of the pressings should not be con-
sidered. A more attractive financial proposition from the point of view of
capital investment and net cost is to continue to import tiiem, and complete

the shell and sub-units locally with tooling supplied by the co—-operat ing manu-
facturer. There s a Turther advantase (vhich is not the case vith mechanical
vnits) i.e. the packed volume is reduced, thercbly reducing the cost of packing

cases and transport.

91. Construction of a press shop should not be undertaken until it is justi-

fied by a sufficient volume of production.

Aatonomy in toolinc aid vohicie researci

92. The phase of neticnal cutenomy in tooling and vehicle research is far

more difficult to Tovesee oo 1o depends much more on circumstances, on expansion
of the business, and on meperal progperity thaa do the precedin - phases. It
will extend over = period of wany years and depend mainly on the avallability

of competent staff decisions. In fact it arises at tho begsrrnntit s of the first
agsembly phase and beccmes more pronounced and more dzfinite during the phase

in which locally manutfactured products are incorporated in the vehicle,
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93. Local autonomy in methods of producing equipment this comes about
naturally, through the development of the workshops for maintenance and ser-
vice, which gradually takes over the production of more complex equipment as
qualified staff gain more experience and competence, with the help of foreizn
personnel. Some of the most complicated plant equipment may be built locally

according to the methods and designs supplied by the co-operating manufacturer.

24. The problem centres on the availability of local technicians. If there
are technical colleges training them, there should be no hesitation in re-
cruiting them in larsge enough numbers, so that each of them can find his appro-
priate place in the expanding factory. Technical trainings as well as produc-
tion plannins is a task of the toreign engzineers, [or the best trainees,
training on the job should be supolemented by traininz courses in the co-
operating manufacturer's workshops and offices. In the interest of maximum
efficiency, it 15 cssential for these young people to be able to speak the
co-operating manufacturer's languaje. Language training should be provided

both at school and later on in the factory.

95 There is also the question of maciine tools and equipment. The manage-—
ment should miake provision in its investment budret for the purchases necded
to expand the facilities for production of tooling and inspection equipment
in order tu improve its capacity to undertake precision work. Triiaing for
skilled workers in the industry must followu, vith uppradin courses to enable

the most able and intellisent to improve the quality of their wvorl.

96. The achievement of national aulonomy in vehicle research follous a paral-
lel course, but has its origin in the quality control aad test departments. A
very modest beginnine may be made at the outset throu:h techailcal liaison with
the co-operatins manufacturer in developing equipment specially adapted to
local conditions, and in the application of modifications decided upon at the

overseas headquarters.

7. The manarement should recruit a sufficient number of young engineers and
technicians from national technical colle~es and bring them in to contact with
the enrineers from the co-operating manufacturer's ctaff, so that they can

learn their construction trade and develop disciplined habits of thought and
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action. This will be the time for these young people to ask questions and be
stimulated by study tours and in-service training at the co-operating firm's
headquarters. Training should be higchly specialized in the branches to which
they are to be assisned (engines, transmission, body work). Over-all conspec-

tus can come later.

98. In this way, the research office will rradually take shape and expand.
At first it will simply be a classifying and nomenclature repgistry. It will
&0 on to handle modifisations and then surgest improvements and adaptations

to suit the habits and tastes of the customers.

99. The local office vill soon be c¢ffering solutions to problems side by
gide with the co-operatin~ manufacturer's research office, and they will be

discussing the merits of the solutions,

100. In the course of the evolution of models the local research office will
be able to take its part in developin: changes in a new car retaining the
engine or transmission vhen the manufacturine installitions have not yet been
sufficiently amortized. It may also develop components sug-ested by a new

local supplier.

101. To be fully effective, this development must take place with the full
knowledge ¢nd arreement of the co-operating manufactarer. Thiz is the only
way of ensurin: his full support ~nd whole-hearted collaboration. [t is in
any casc in tuae interest of the local firm to mnintain o close relation with
the co-operatin- manufacturer, to Lenefit from his experience in the develop-
ment of equirment and production, to profit from his research vork, and from

any newv discoveries that he mey patent.

102. There 15 o psycolamical difficulty for the pupil wishing to shake off
the tutelare of the m ster, but with sufficient =oodwill on both sides each

should find his own reward, pupil and master alike.
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IIT CONCRETE EXAMPLES

103. Since 1946 the principal United States and European manufacturers have
been collaborating with the countrie. .nterested in promoting the development
of automotive industries or their ierritories. The situation as of

30 June 1966, regarding factories or .assembly lines working under licence
' £a 7 &

m

(Annex 3) can be summarized ctatistically as follows:

Table 1

Sample number of licensed automotive industries

Number of countries
in which such
Number of assembly assenbly lines have

ainee opsrating been installed
Federal Republic of Ge ‘

(Excluding Ford and Opel 55 22
France 62 26
Italy 7 25 Y]
Japan _ 49 22
Sweden 10 8
United Kingdom

(Excluding Ford and Vauxhall) 64 27
United States nf America '

(Including German, Australian

arnd British subsidiaries) 122 41

104. The important automotive manufacturing countries control, either com~
pletely or orly technically, more than 195 factories or assembly linee in
55 countries. There ire, however, fairly wide differences in the status of
these estal.lishmente. They may be clagsified 1r three mair groups:

(a) Subsidiar:ern, ir which the preosent ~ompany's holding 1s
more than »C par cent.

(b) Establishrornts ir which the :n-operating marufaciurer has
a minor:*y financizl intarest,

(c) Establishmente wholly dependent financially on domestic
companies undertaking assembly or manufacture with *the
technical co~-operation of a foreign manufacturer.




10/4G.13/3
Page 31

105, The establishment of these local manufacturing or assembly units has
been made necessary primarily vecause of customs duties and taxes imposed in
many countries on imported complete vehicles. Countries such as Brazil,
Argentina, Mexico and Spain have progressively reached the stage of manufac-

turing 95 per cent of various models ana 1n some cases the entire car.

106. The Régie Wationale des Usines .¢.nault for lnstance, has set up 22 fac-
tories or assembly lines which delivered 153,000 vehicles in 1965 (Spains
47,300; Belgium: 46,100; Argentina: 23,400). I may be useful at this
peint to review the circumstances in four of these twenty-two countries, so
as to provide concrete examples illustrating the different phases of

integration:
SOUTH_AFRICA
Table 2

of the market for private v
. in _South Africa
Annual registrations
1964 : 140,254

1265 : 123,753

Jistrioutvion of privato vehigles necording to cylinder oapacity

s

ok ek me s .

1204 1262
Up to 1,100 cmo 197 19,
1,150 to 1,750 cm° 65 61/
over 1,800 om 16, 207

ngiglstion concernias entry of 73hicles

107. Total prohibition of inper.s of series vehicles in “built=up” form.
Luxury vehicles may be imported under a quota system om payment-of very high
customs dutics.

fo
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108, The Government roquirus evory manufacturer intending to set up an assem~
bly line to submit a dossier showing the proposed operational plan for local
manufacture in compliance with the rcwulations. Up to 1765, the requirement
was 55 per cent of the total weight to he produced locally, anachining of the
enginc being compulsory. The new r:sulations have raised this percentage to

75 per cent, but the Government realizes that it will be necessary to concede
some interim periocd, iiich may be as lony as three years, to achieve this
result. . hen the prescribed percantage is achieved, the product can be de-
clared locally "manufactured” and will benefit from supplementary quotas,
Howcver, quotas are cut down in proportion to any delay in the approved schedule

for integrating locally produced materials.

zxisting factorics

109. Seventcen models of private cars stamped "Made in South Africa”™ and mar-
keted in 57 variants, were brought out between July 1964 and March 1366. Others
have recently appcared on the market or will soon do so. Broadly speaking,

the large world manufacturcrs es*ablished in SCouth Africa tend to aim at the

status of "manufacturer” (se: Aanex 3).

Position of the HAxin Nationale des Ysincs lonault

110. The "&r1:'s v:mi~les are s lod 1n the Tast London (Cape Provinoe)
factories of the i "1strioators ‘sseacly ‘ompany, which also builds other
private cars (Alfa Domco, Auto-inion, Jaguar and ercedes) and utility wvehicles

(Hino, Price and 7:nault). This 1s an entirely South African entarprise.

111. The first lenault 3 was assembled in South Africa in 1367. Fifty-five
por cent of interration was to be achieved by the end of 1)67 and 75 per oent
by 1370.

112. Vehic 28361 m m

Renault 4 4)9 a1
Dauphine 351 100
Remault %/10 1,770 2,041
R.1134 100

11). Integration applies mainly to relatively heavy parts not entailing vesy
substantial capital investaemts.
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114. Main parts iniezrated were tires, batteries, seat coverings, wiring,
7lass, outside accessories, mechanical parts of front and rear suspensions,

casting of cylinder “locks aad machinin~ ~arts of the enrine,

115. Prior to the 1D niase steelworss, foundries and lass and textile indus-
tries were established. Industries estatlished subsequeat to the CXD phase
were: tires, industrial rubber, seats and seat coverings, accegsories, light-
alloy foundries, industries producins factory equipment and zeneral engineer-
ing workshops.

ARGTATIA
Tavle b

Analysig of the market f.r private vehicles

in Arrentina

ﬁngg;} production

1954 173
1959 18,290
1964 114,619
1965 131,800

Digtribution of privatc vehicles according to cylinder capacity

1264 169
Up to 1,100 e 4¢ 43,.
1,150 to 1,750 om’ 14, 174
over 1,&X)cm3 3% 407,

E:gjslatxan conceriing entry of vehicles

116. GSinze 1556, ~hen %rreatina he~an to operate a policy of CKD with com-
pulsory integration of local paris, practically no "built-up” vehicles have

been brousht in. In exceptional cases, a very small number of "built-up”

vehicles are imported under licence, the customs duty going as high as

3OO per cent.




ID/Wg.13/3
Page 34

117. The Argentine Government requires submission of an assembly and manu-
facture plan for now vchicles. ‘“azistration is not accepted unless the firm
undertakes to manufacture 73 per cent of the vehicla looally in the first year
and 95 per cent in subsequent ycars. ‘Jp to 1)66 the percentages were calcu-

lated on value; nor they must ve calculated on weight,

118. If the percentage is not achicved, import licences for parts (the

5 per cent not intesrated) are restricted. [n cages of force majeure, authori-
zation may be sranted to import parts under a special tariff headinz "supple-
mentary parts” subject to a duty of 200 per cent.

oxisting factories

119. Twelve ind:rtakings were producing, at the beginning of 1366, a total
of 15,000 to 173,000 vehicles a month, comprising 23 private car models and
20 utility models of all catzoories (se2 Annex 1). 35ix of the twelve under-
takings operatiny are ‘roentine  The most important, Industrias Kaiser
Argentina (I.X * ) turned nut ntout 30 per ceat of the total production in

1966. 1In 132 months, I { 2 built 210,000 m° of factory spac: and manufactured

320,000 vehicles, of 20 diff:rent "merican and ™uropean models

v
12C. Twelve manufacturin~ shops have “c2n set up or incorporated as a result

of agreements concluded ~ith other industrial andertakinzs  This activity

has stronrsly cneouracged th: devalonment of other 'rrentine industries: it has
raised to 1,500 the number of factori:s and worksnops supplyins it with mate-
rials and equipment in the value of more then 19 thousand million p2sos a

year At presont [0 % 1s manufacturias vehicles bascd on the production of
the Xayser Jeop Corporation and ’merican otors “orporation in the United States

and of the Néric dotionnale des ilsines leiault 1n rrance

c1c fationnle des Usines Renault models

o

Vehicles correspondins to the

121. Vehicles aarafosturasd 1)04 1)6Y
Renault 11,122 106,07)
Dauphine 3,456 13,317
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122. Vehicles are nov manufactured entirely on the spot. The only parts

imported amount t> 5 per cent of the vehicle in cas2s where tha local surpliers
have difficulty in supplying the [.%.!. plants.

123. The first Dauphine vas assembled in 1)61. .linety=five per cent inte=
gration of locally produced components was achieved ia two years. .lev vehicles
are now rejuired to reach the 9% per cent content at the vnd of the year

following Government approval of the contraot.

124. Industries working for the automotive industry prior to the C.D phase

included iron and stesl works, chemical industries, foundries and general
engineering,

125. Ixisting industries have expanded in resncase to the demand created Yy
the automobile wanufacturers. All the cthor automobile sub=contracting indus-
tries have Leen established in reaponsa to the course of events.

IVORY 'OAS T

Jan L

;Anglxgis of the mariet o crivate vgggclgl

1v lvory “oagt

Annual re-istration
1964 ¢« 1,077
1965 : 3,0

tribution of private vehi cordi Q0 C
1204 ‘"&‘i
Up to 1,100 om? 5T, 530
1,150 to 1,750 cm” 3 43,
over 1,300 2 4. e

Lezislatinn concarnins ertry of vehicleg

126. There 1s no prohititinn on iaporting "built-up™ vehicles. Quota systea

and customs duty apply.

127. As far as C'D assembly goes quota and customs duty advantages are granted
for local assem.ly. Penalties are not applicable since local integration is
not yet legally compulsory.
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Existing CKD plagt

128. The N4zie Iationale des Usines Renault has built a factory at Abidjaa,
managed by the Soci&té Africaine de Fabrication des Automobiles Renmsult.
Covered areat ;,:0C ns? Froduction amounts to 10 to 12 units a day and in-
cludes: private cars 74 - ¥ - 210 = 216; light vans in the 14 range: SAYIEM

lorries and transport tractors.

129. Pogition of tns "égie siatjonale des Usines Rensull

Vehicle aggembtled 1364 1363
Renault 4 L 300 3w
Renault 4 © 150 120
Renault 3 250 103
R.1132 1%
Renault 10 42

130. All sets for assembly arc despatched complete, apart from a few items
purchased locally (tires, batteries, paints and ingredients). The first
Nenault 4 was assembled in April 1962. The main parts integrated are pairts

and ingredients.

131. Prior to tne JKD phase paints and ingredients industries were established.
As far aer industries established subsequent to the CKD phase go the Government
is conszidering regulations that would encourage the davelopment of new indus-

tries related to the autlomobile industry.

POTTUGAL
[able

Analygig of the markot for private vehicleg

1o Portuwr=al

Mremstramons
1964 : ]9’:3)“
1969 @ 13,143¢

Distribution of private vehicles accordingl t9 cylinder capacity

1264 1265
Up to 1,100 on’ 34 314
1,15 to 1,750 :‘:m3 01,. 69,

over 1,800 cm>
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132. Rach assembly firm was authorized to import 75 "duilt-up” vehicles a
year (this may include several models) from 1 January 1)63 onwards. Concern-
ing CKD assembly: under dacree No, 44,104 of 20 December 1)61 a minimum of
25 per cent of local integration is required. Local integration is taken to
®ean any expenditurs iu Portusel (cost cof assamoly, locally-produced parts,
packings, intarnal transport). 7y incorporatin~ more tha the minimum per-
centage some exemption from customs duties is earned. The fioure achieved by
the WUR is 40 per cent of intugration. If the proportion of integration is
found to bs below the declared proportiun, the factory is obliged uot only to
pay the customs duty improperly waived, but also & fine equal to three times
the sum improperly waived,

Q;}lgggg %D plantg

133. Some twonty makera have decidcd to ostablish themselves in the Portuguesc
market. OSites have been purchased and assembly operations put in the hands of
sither a subsidiary or the importing firm concerned (Annex 3). The assembly
plants could not te established at Ligbon or Oporto or in the immediate vicinity
of either town. The "throchold of proititability" for an assembly line in
Portugal is reckoned at 49" private cars a year and the nminimum investment
involved at /7 milli»n escudos. £ aumber »f makers hase therefore set up

associations for joint vorkine.

Pogition of the Ré&:ie .lationalc des Usines iionault

134, The Renault suisidiary "Industrias Lusitanas lenault SARL" assembles

Renault 4, Renault 5 and lenault 15 private cars and 14 light vans at Cuarda.
The assembly lines are planaeu to produce 1,250 cars and 250 utility vehicles

N ¢

a year. Covered area: 3,500 m",

135. Vehicles asgembled 1304 1969
Renault 4 722 1,198
Renault /10 352 764

136. Integration has been concentrated on parts produced by established local
industries in the nope of sbtainine parts of ood quality. The first Renault 4
was assembled in 1)03. Forty per cent integration wae achieved at the end of

the second year. The main parts integrated were tires, batteries, seat cover-

ings, glass, slectrical equipment and small items in sheet metal and packings.
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137. Prior to the CKD phase tire industry, battery manufacture and light
general engineering were established. Subsequent to the CKD phase oxpansion
of existing industries and development of accessory manufacture were

encouraged.

IV coNcLUSIONS

138. This study will h;ve afforded an idea of the difficulties that arise in
the course of establishing the automotive industry in a developing country.
It demands substantial resourccs in the form of competent staff (managers,
engineers, toclhinicians, sxilled workers), and a great deal of discipline in

organization and execution.

139. It is not possible to improvise all this. !Much patience and time is
needed becausc financial resources are limited and no waste can at any time

be justified. But the most difticult and time-consuming task is training -
especially of manacerial and supervisory staff. As well as being educated

and skilled in their speciality, they must also be experienced, and experience

takes time to acqulire.

140. The nu*tlin~d methods will enable a satisfactory result to be achieved.
The Régie lUationale des llsines Renault has found this to pbe true in a number
of different ccuntries. Dut time is needed and the stares cannot be rushed
on any pretert. At no time should th-o quality of theo product be sacrificed,
even temporarily. 1t is be'ter to deluy the trancition to the next astase of
industrial zation thar to rick a drop 1n quality. Consistenoy of quality 1is
vital to the ciccess of the undertaking and to the maintenance of the morale

of producers ard the sales force.

141. On this »noint, a government can do a great deal to help the manufacturer,
but must show discipline and moderation in its pians and decisione. A prime
necessity is ab,olute consistency of policy. This is difficult, especially in
countries where political stability is always in doubt. «No industry can be

built on uncerciainty, or change its production plans with every change of

government or minister,
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142. There must therefore be moderation in the legal requirements. The
programme must be feasible. Production capacity of automotive and supplying

industries should not be over-estimated.

143. Finally, it is essential to protect the devel . oing industry with cus-
toms dutics on finished imported vehicles, to ensure reasonable profitability
for national investment and to offset the inevitaoly hi~icr net cost due to
the modest scale of series production, to the need to train manpover and to
all the uncertainties involved ia startin~ up produstion. The industry will
never really justify itself until it is in a position to export, that is, until
its prices are competitive. The question of net cost is therefore of vital

importance if the country is to avoid enterins a state of structural inflation.
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ANNEX 1

CONDITIONS FOR THE USE OF MOTOR VEHICLES

The conditions in uhich motor vehicles are used vary considerably. The
mere fact of the automobile's mobility and the longer and longer journeys to
be undertaken by drivers means that any car must be able to function without

difficulty in varied conditions.

Climate

(limate, and particularly temperature, must be considered. While in
maritime repgions temperatures geldom fall helow -20°C, very low temperatures
are encountered in continental regions such as the heart of Siberia
(Verkhoyansk) or ilorth America (the State of Minnesotn, fer instance), down to
or below —Aﬁqﬂ. At thesc temperatures, starting from cold 1y 2 serious prob-
lem ~ that can be arseravated 'w numidity or wind - especially for cars that
normally have t> te xept outside. UWith cars for usze in cold regions interior

heating and wiadow demictin- i defrogting equipment are very important.

On the ether hand, durive the gammer, troplcal regions experience tem-
peratures gsoing p to +4;>U tn bne shoste, whereas in the maritime regions tem-
peratures rarcly exceed +4° ',  Theue extreme conditions lead to vapourization
of the petrol in tne carivrettor, which maikes starting difficult and causes

vapour locks which may res it i ool ing,

The capacity »f the eryrine ¢onling system must therefore be largely
designed to maintain water and lubricating oil temperatures within satisfac-
tory limits. On the whole, enprines with limdd conling systems are the most
widel~ used ard are best =ble to cope with extreme ~onditions (contrary to the
general opinion). The air-cooled motor is, by its very structure, not suit-
able for any but ftemperature regions since starting in conditions of extreme

cold is problematical and cooling in high temperature conditions is difficult.

Reasonable comfort for the passengers in hot regions, should be ensured

by a highly efficient ventilatiun system and often even by air conditioning.
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Atmospheric humidity in temperatures between 0 and SOC, may lead to
icing in the carburettor. Tt may also cause fog in regions with a maritime

climate, where special lighting equipment will be necessary,

Around 0°C, bumidity may oftcn lead to the formation of ice on the road
which makes travelling difficult and even dangerous. [t iz then that the
fundamental road-holding Tualities of the vehicle become important, especially
the adhesion of the driving wheels, to enable the vehicle to bhe used in spite

of the conditions,

At lower temperatures, huridity will cause precipitation in the form of
snow. [ven in these conditions a suitable vehicle will be capable of me with
a reasonable degree of safety. [n ~ountries where snowfall is frequent and
abundant, snow is nften cleured from city roads wd streets by scattering of
salt. The paint work, chrome rlating, and underbody if frequently exprued to
these conditions, are likely tr suffer serisus detericration and speclinl proe

tection is therefore needed against r~orrosion.

When the vehicle is likely to te exposed to violent rain and storms -
in tropical reecions where these conditions are frequently encountered during

the wet scason ~ care must be taken to ensure that the Fody openings (doors,

hoods and bonnets, npening roofs) are watertisht, The ensrine and ienition
gystem must v protontad 17ainst witer splash from the wheels so that the

vehicle cun keep moving in uly ennditions,

[t should 4lse be mentioned that there are dangerous effects of wind on
road-~holdinr., A wind-tunnel tost would riot only produce a design with low ro-
sistance to trrward movement -t high speed in order to sav: petrol; it co ld
also ensure reasonable stability of the vehicle in wind. The weight of the

vehicle and its shape are both important.

Relief

The relief of the country is more important than the altitude at which
the vehicle is used. 1In a vehicle to be used in a level country n three-speed
gear-tox may be quite satisfactory and an automatic sear chanze could be used
even with a low-powered encine, but for regular use in mountainous country

greater power would be needed and a four-speed gear-box 1s preferable if the

3

weight-power ratio is high.
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In economically advanced countrice with well-developed road networks
mountain rcads are usually desiened with slopes of less than 10 per cent,
often at high enginesring costs. In other countries, slopes of 20 per cent

or more are oftern fcound.

The car will havz to be modified for us: in mountainous country accord-
ing to the severity of the conditions meationed above and, if necessary, speed

will have tc be sacrificed to hill-climbing »bility.

Continous us¢ of a vehicla at hirn altitides may make special modifica-
tions necessary. On the high plat:aux of Central and South America in parti-
cular, light-weight cars with larger than standard engines will be needed to
compensate {or the loss of power due to lowsr atmospheric pressure. Carburet-
tors will often . _quire a mixture regulator to avoid over-richness likely to

reduce cylinder life.

The road network

In countries highly developed for automohbile use, natural obstacles have
been corrected to permit optimum utility for vehicles. The road network is
densa and well surfaced. There are roads suitable for heavy traffic and even
gpecial hiphways where road engineering has :liminated intersections and left
only gradual inclires. «d surfaces are ¢ven and the use of ¢ancrete or
bitumen ensures a smooth non-skid suirfa~c. Cars can be fitted with soft and
comfortable suspension and aormal tires are adequate. There 1s no great dis-
tance betwecn petrnl stations and the petrsl tank of the vehicle is of a size

to all~w a rarge of 400-900 kilometres.

In developing countries the road network is not yet adapted to this
kind of traffi~. Rouds are oft-n narrow and hilly, the surfaces stony and
sometimes poorly maintained, with froquent pot-holes. The absence of top-
surfacing meane that they ar: 4dusty in summer, muddy or waterlogeged in winter.
Stronger cars ure necessary, with heavy suspension and special shock absorbers.
The dusty atmusphere will require the usc of gpecially cfficient air-filters
to protect the <nzine against premature wear, Larger petrol tanks are needed

as petrol stationg are infrequent.
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A high ground clearance is sssential (at loast 20 cm) and vehiclas must
be fitted with special tires, with i iner c-sirs and tr .d to stand up to road
damage. There must be a resarss uf pow2r to enabl. the driver to get out of
difficult situations. Sheot-metal suards or grills can protect tha vital come
ponents (engine sump, transmission and pe.rol tank) -wainst shock or flying
stones. On varth tracks thc traffic any cowse the fomat on of a dangorc .s
"eorrugated iron" surface, and for those conditions a special suspension sys-
tem must be fitted to avoid raverteration. ‘here rivirs have to bhe crossed
by ferry, therc may bc staep access ranps and the car will need good forward

and rear clearance to avoid groundin=,

Dust roads may ereats even mora serious probloas thor >id astonce roads.
Protactive equipment, oipeciully air filters for the engine must he suitable
for all particle =izes and kinds of dust, from red laterite (mainly iron

oxide) to the pure silica of desert sands,

Legal requiremcnts

Ivan in Zurope, each country has its own approach to automobile traffic
problems and safety and traffic rules. Steering wheel has sometimes to ba
placed on the left and sometimes on the right. The highway codes zoverning
signalling and saflety vary. dumber plates, lizhtin~ and signalling apparatus
are of different inde, d'm>onsions, and positioninge. Tules about brakes are
far from being 1dentical. TMegulations for the protection of third-party
interests'such 18 restrictiong on exhaust noise, suppregsion of ridio and
televigion interfercrc: or tho rrohibition of danzerous projcctions likely to

injure pedestrians or syclist. in A cullision, vary in st _.ctness.

Lastly, we should mention the importanc: of the chuaracteristics of the
motor fuel, vhich diff>r from cour’ry to country: the octane aw.ber, which
limits the 2nginc compression ratio, and the volatility, which may involve
pre~heating for carburettors. These differences may make cngine modificationa
necessary.




There are many reasons for the hizher cost of vehiclos manufactured in
developing countries. 3ome have t) do with problens of assenbly and some
with problems of manufacture.

Asamblx
Asscnbly operations in developing countries do not nccessarily entall

an increase in cost. It is necessary to compare prices and show the excess
cost (due to the fact that production is relatively small) of local assembly
operations over the cost of transportinz vehicles. The results arrived at
by prior investigation vary widely from case to case, depending upons

(a) relative distance £ the country from the co-operating
manufacturcr's factorios;

(b) the rate »t Lutpat of assembled vehicles, in relation
to the siz: of the local market;

(c) wage rat:s for local labour;

(d) productivity of local labour.

In several cases the figures show that local assembly operations can be
justified. The difference in freight costs for "buili-up” vehicles and CKD
transport may leave a sufficicnt margin to absorb price increascs resulting

from local assembly of parts.

For this reason some manufacturers from the United States installed
assembly lines in developing countries long before they were obliged to do so
by local legislation. For example, Ford Motor Company installed an assembly

line in Mexico in 1925.

Tre incorporation of locally made parts introduces th: problem of in-
creased costs. As a suide to decidinz between assembly and local manufactur-
ing, it is useful to consider the proportionate increasc in net cost of the
whole set of imported parts in relation to the cost of integrating items manu-

factured domestically.
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Pigure 2 shows the variation in the increase A per cent of a set of
parts with a local integration contcnt ranging from O to 24 per cent for a
factory situated in a North African country.

P
A poer cent is the proportion':g = 109 where Pr is the net cost of the set
of parts delivered to the assem!:ly line plus the parts purchased locally.

Pd is the not cost of the set dolivered to the assembly line where all
the parts are supplied from France.

The percentage of integrastion I is the proportion of the price of locally
integrated parts to the price of the complete sat. The figure shous that for
the country in question:

For 10 per cent of local integration, the set costs 2 per cent more.

For 20 per cent of local integration, 10 per cent more.

For 23.5 per cent of local integration, 20 per cent more.

Problems of local manufacture

It is a well known fact that the automotive industry is a mass produc-
tion industry, in wnich the relationship between cost and volume is very
marked. Tiic bi77er manufucturers, w10 produce for world markets, under strone
competitive nressure, have lowered the costs of vchicle manufact.rinz by con=-

centrating on the technimues of mass prcduction (conveyor machincry).

However, the advantages of moss production do not operate in the same
way in all the different types of manufacturing required to produce a vehicle.
The “criticsl volume" 1s not the same in foundry operations; in forging or in
body work.

The suideline for any manufacturing policy in developing countries should
therefore be to svart local incorp.cation with parts for which the "cost -
volume" effect 1s ol least importancez; and then go on to those for which the
effect 1s morc substantial. This presupposes, in thz first place, that a
classification of parts can be worked out, by scale of relative increase in
net cost, for a given rate of manufacturing compatible with the market of the

country in question.
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The next assumption is that an operational plan oan be drawn up for
local integration taking into account both the classification of parts and
the repercussions of each stage in local integration on other operations. It
would, for example, be absurd to consider the net cost of manufaciuring gear-
box pinions for a vehicle without examin.ng the problem of agsembling the gear-
box. In this connexion, thei >fore, it sould be recegsary to establish a :ystem
of prioritiec through research in time studies and methods (Program “valuation
and Researca Techniques - PZRT),

If the right approach ig found, the result will be a net cost increase

curve ghown in figure 3, based on an output rate of 8,000 vehicles a year.

The percentage of increase in costs ic calculated on the basis of the

price of a complote set "ex-works".

The figure shows that threce phases can be identified in the cost increase
ourve in relation to the proportion of local integration:

(a) A first phase (A) in which costa increase disproportionately
to th: increase in local integration;

(b) A second phase (B), in which costs rise wore or lest in pro- -
portion to the increase in the rate of local integration;

(c) A third phase (C), in which the rise in coet is mnre than

proportiorate,

This is corroborated in the cases of Prazil and Argentina, where cars
are built with a very high proportion of locally manufactured parts. The
following results are shown for the Renault Dauphine:

Selling price of *he Renault Dauphine car

(Base 100 = price on th. French market )

Brazil Argentina
Rate of local integration 924 85%
Price index 210 297

Accourt muct, of coursz, be taken of the volume of production, which is
not exactly the same in Argentina as in Brazil, and also of the fact that the

official rates of exchange used to establish the price indices are not altogether

satisfactory indicators, ‘n view of the rapid nflation taking place in both

countries,
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The slope of the curve in its expomential portion (C) is due to the fact
that the parts concerned are portions of the body work. Manufacture of such
parts in small series results in heavy amortization charges since the press
tools used are designed to rroduce a mucii larger volume of parts than is prac-
ticable for a developing country.

Overy country must therefore dacide for itself in the lisht of the capa=-
6ity of the market how far to follow the curve. Zach country can set a limit
for the acceptable rise in net cost per vehicle and on this basis decide to
what point incorporatiom of local parts should be insisted on.
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ANOEX 3

TABLE OF ASSTMDLY A/D VAUFACTURDIG PLAJTS BUILDING
AUTOMOBIL” VTIICLES UNDCZR LICENCD
(as of 30 Jwne 1766)

This table does not inciude assenply or manufacturing plants assembling
or manufacturins vehicles of ‘he manufacturer's design in his owm country.

However, it does list all rlants that are technically or financially dependent

on a foreign manufacturer, where the total 1965 production was more than

0 vehicles.

Population_in_thousands

From United idJations Statistical Year Book, 1963 edition: pages 24 to 4l.

The cenuus dates range from 1956 to 1961 - shown in parenthesis.

Grogs national product per capita

From "lationnl Acconts Dtatistics. Ixpenditure, production and income

1955 - 1964", ORGCD, raris, March 1)66.

e tigres refer to 1501, except where the year is shown in parenthesis.

Automonilce Build_egﬂ’ia,nuf‘:x.cturer

Official nur o firm or ubbreviation in current use.

~
e R e e ]

o-Qngcating manufacturer

AMIC - fmer oo dotors Corporation

BMC - BRritish Motor Corporation s

2
=
)
i

Gencral Motors Corporation

.._.

=

a

P}
1

Koyscr Jeep Corporation

5
§

Regiz Jationale des Usines Renault

Type of venicl:

VP - Private car
vu
PRSH]

Utility vehicle (of any weight)

Coacl. or bus

4:4 .- Jeep, Landrover, or the like‘
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of integration

CKD - Completely ltnocked down

SKD - Semi knoc'ted down

n’ - estimate (vhere possible) of percentage of local participation in
the final price, including assembly.,

Preparation - plants under construction or about to begin operations,

Production in 1265

Quoted when the figures are available.
* indicates 1964 production.
(RFA = Federal Republic of Germany)
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