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of an uutoswtivo industry in a developing country include geographical situation, 
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3       Prepara wor* for stortine an automotive industry should consider 

, ton-year prot;rW for tho progressive introduction of products of 

Llroi. U  .OMCX.O,   —os and other p^on^r venidos,  and 

private nutomobiluo. 
-, Pr,r. +V10 ordcrlv development of the 4.      Governmental  decisis nec.ssary forche orderly 

automotive industry oro mentioned. 

5        MUud  infries,   ,,,,   the iron »d -tool  industry,  the oil industi* 

L other supple.ent-r,   industria that must he estahUshed  „ dove ope 

Turtnor hef ,re Setti,,, »V , ^  -— ^^  •d ""  ""*"" 

to which th.y   3h-)uld  conf>rm.   -T;  cited. 

,        TO -i   hi il tu   »f skills labour,  ^in.ering and management in 6.      Tho -will ih il Lty   >i   "lllUv-' ' 
vi -,„   ,f -, verv dedicate natura,  and some developing centri,a  la  a prelum oí. a. V.ry ct.. 

,    , . .-; ti-   n   f   T   itf>   nìSSibl.   Solution. recommendations  ar. <.av,n t   r ^->  PK 

7        m. „iteri, f T  the sa. oU .n  T the v,hicl.:. t , he produced •d of 

he oo-,Per,t,t, ...si^r,   ^ onditi•, under »hich vohicie, «•« -*.  *•* 

cll-it.,   Wrr-.ir.,   „.«n*   .f —,  t,,ffic renU,.ti,».   -  -ered. 

. •   u      „•-  v,-,   ,Yoninv»d fri m the.   cutset of the R        Tho  financial qiu.stims which muât  bc  .xmn.cl 
*• „ +h    c,,ttinr up   'f a financial plan 

e-prativo .ff>rt  and considerati mo  f^r th. fl.ttint up 

••r»    diDouCBed. 

i.       Hint.  -   .ffered f- the selection of logions f-,   the estaient of 

automotive   industry plants. 

*     *      o     f »int rr-tion"  are d.Bcribed comprehensively: 10.     Different   ntagte     f    intv.tT-.xi.rn      a 

n        ,    ..     wbich n„r be divided into  th. SKD  (semi-knockod 
(^)     Th.  assembly  Bta*;.,  wmen n .r.  u. 

down)   and  the CKD  (couple.oly knocked d iwn)  sta^s; 

(b) Th.  otv,  w-re  1 •Uy  Pr >duc.d ,,*IB ax. t, b.  incorporated; 

(c) The  ata*    ~.f 1 >cal  production of to,Is  and independent research. 

h     •   -     ~n ,ial «usurer, nuat b. taken b*  th, 1 >c.al producer» and tho At   .ach s tat".,   sp.eiai  m. *>ui^ 
. «.tr-i >r       I-^rtant points t- be discussed include  the duty supplementary   industries.      L..p rx jn v . 

, r the delegate   >f  the co-^ rating and «¿vising parent company and tho 

pr>blems of labour .and nanag*-"'-^' 
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11. The oost of production risos with the percentage of "local integration"; 

the causes of this incrcr.se nru discussed» 

12. The development of -the- automotive industry in the four following countrioi 

is reviewed:    South Africa,  Argentina,   Ivory Coast,   and Portugal.    The legal 

situation,   the number of UíU-L, registered in 1964/1965,  find the st.age of tno 

supplementary industry  are described. 

13. Countries  in v/hieh ,an automotive industry has been established under 

supervision of foreign manufacturers are  listed.    The names of the firms,  the 

types of vehicles produced,   the scale of production in 1965,   and the degree 

of "integration1"  aro indicated. 

14. In conclusion,  it   is stated    that much preliminary work and planning are 

necessary for th.; establishment  of an automotive industry in a developing 

country.    Education of personnel,   the help t -> be given "by the government  and 

the need for continuing activity  are again emphasized.     In building an auto- 

motive industry,   the developing countries should stay within the limits of 

their capabilities. 
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Introduction 

1.   Before the subject-matter of this study can be considered, some obviou. 

questions arise. Is lt „i3e for a developing country to devote much of its 

means, especially of ito human -uid financial means, to creaU„s an automotive 

industry „hen vehicles of every !ci-,d, „hether necessary to the economy or 

deseed by the public, can be suppHed more cheaply by industrialized coun- 

tries, which have the means to produce them? Could not better use be »ade 

of capital .»d manpower? Is thi. the best possible use of human and financial 
resources? 

2.   It is not possible to give a general affirmative reply, which might 

have to be reconsidered m the light of chafes in circumstances, traditiona 

and the economy.  The problem, however, certainly deserves careful consider*. 

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 rehires large .applies of raw mat^ials and manufactured goods 

i.e. steel, castings, light alloys, plate glaaS| t,xtil^f paiat> ohflfflical 

products and electrical apparatuses.  To obtain these supplies, mines and 

quarries must be opened .ad new processes adopted; factorlos must be built 

which can also maJte parts for other industries, in particular for domestic 

appliances such as refrigerators, stoves and washing machinas. 

4. The industry is also m great need of trained men:  Prom tradesmen 

(i.e. smiths, smelters and tool makers) to technicians and managers.  Provid- 

ing this training raises many problems of education, such as the orovision of 

technical colleges and further teacher training.  These problems, however, 

largely overlap those of other industries, which uenofit from their solution. 

5. The strict requirements of automotive manufacturing generate a feeling 

for quality combined with quantity, which is extremely rare i„ 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 rule. 
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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 good enough". 

6. However, this new mental attitude, once acquired, is apt to spread. A 

workman or foreman will probably 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 see situa- 

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

7. 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 

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

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

which will be analysed in this study. 

I COffDITIOiJS FOR TIP JBTABLIflHKSNT OF AN AUTOMOTIVE IÎTOUST3Y 

9. Before starting the lon-T and difficult adventure of creating an auto- 

motive industry in a developing country, the pioneer must carefully consider 

many questions.  He must list the country's available resources, and assess 

the prospects of medium-term and long-term economic development.  In short, 

he must be sure of a sufficient market for the product. HT must be able to 

become part of the national economy and draw from it the raw materials he 

needs, to find the qualified and experienced staff when he needs them to 

manage and develop his industry, and to lay hands on the capital without 

which he cannot finance his investments or his operations. 

Harket 

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 determining precise targets.    Prom the start, 
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1 th lnClUde n0t °nly the "** POtMttal *» ^»*« v*fl- 
olt he,:0Untly'S tranSPOrt r^•^ - a »hole.    ^ developing 
W should have a „en co-ordinated transpon system, ahloh „ln J. 

both passenger, and goods cheaply »11  over its territory. 

11.      In or,anUins such a system, much depends on tn0 „ ^ 

Of the country,  the distribution of Us natura! resources and of its popula 
tion.    Tabulati a" th^^  Pa^tnrc  ;0 Ml   ,.     , .,   .n._  .actors  is relatively easy.     It   i. essential, however 

o preset  their evdution for a period of ten to  fifteen years  ,y an . J^ 

tory survey and not merely by mathematical  extrapolation.    For example    it 

would be a serious error  to overlook the constant  decrease of tho ,J popu- 
lation i„ proportion to the economic growth a„d the in„eM, in t„ 
sévices in the urban centres. 

W.-     As the transport of „ods depends „holly on the industrial and commer- 

oial sectors,  it „ill be the first to be affected by economic lfmth.    The 

.tudy should determine whether the existing transport system,  (seaports,  Mi)- 

ways,  roads,  navi :able .•ato-.ays and airports) can  „ear an increase  i, traffic 

or be sufflcienUy developed to meet  the increased transport needs.     U should 

also detenne the contribution to that devest of road transport, either 

lon^-haul   (heavy trucks „ith semi-trailers)  or delivery and oar,o-transfer 

vehicles.    Passen3er transport also depends on the cenerai economic deve!op- 
ment of the country, 

13.       In the initial  phase of development there is always an increase in 

collective passenger transport,  i.e.  inter-uroa,   .uses,  tramways oein- no 

longer a solution.     Waller buses suitable for shorter distances have th. 

advantage of bein, adaptable to traffic increases during transitional 

periods,   of not  requiring heavy  investment in  infrastructure,   and of being 

utilized at once.    Moreover,   they . ., usually made  of the same mechanical 

components as heavy trucks  (engines,   transissions,   bearing   -ears and 

braies,.     Coacn-buildin, is easy and economical,  and rehires the  same «1. 

as the building of horse-dra• vehicles'in the past. 

14.       Collective passenger transport  is a transitional  phase pending the 

devenant of private transport.    It would be unwise to invest to cover th. 

need, of the ecpiipm,„t period.    It may be safely assumed that the vehicle. 
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cm  be manufactura sickly in sufficient entity, and that thereafter 

featuring -ill be for replacement only, that ta to aay, 10 per cant of tHa 

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

construction of automotive factories. 

15.  Some very interesting studies have been made on the frowth of national 

pools of private vehicles. The study «ade In I960 by llr. Heeri Hondeau**, 

Mrector-Ueneral of :ioadc and Bridges m the Belgian Ministry of Public 

Wortes^ showed that in that year the vehicle densities per thousand head of 

population in relation to the ¿gr. capita income of the countries selected 

were distributed in log rithnie co-ordinates mere or less al on* a straight 

line (Figure 1 below). Another statistician "ho attempted to express that 

density in an equation concluded that the number of vehicles per thousaad in- 

habitants vanes proportionally with the exponent 1.8 of the national Dj£ 

ca,pita income, (dumber of vehicles per thousand inhabitants - jser pe^tf 

1.3 x 
income  .; 

16. The maximum vehicle ownership that can be expected in a country and 

the growth of such ownership in proportion to growth of ¿gr qap\U i•*»« <»** 

easily be calculated from these studies.    At the same time,  however,  the 

figures thus obtained can only be taken as rough guides and must  be interpre- 

ted in accordance with tho social structure and political system of the 

country. 

17. It must also be borne in mind that these figures refer to private cu* 

a« single units, regardless of whether they are small economy cars, like the 

Renault 4,  for example,  or lar^o cars such as the Cadillac.    Moreover,   in 

certain developing countries,  the structure of the vehicle-owner population 

is quite different  from that  found in democratic countries where the tendency 

towards relative equalization of income has brought about  a trend towards a 

homogeneous private car structure made up of vehicles of quite similar diae»- 

aions and characteristics,  as in the United States of America. 

Zi "Le Programm, routier belge", TTtAJSPCBTS. July-Auguet I960. 
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18. « numi tru» umlbilHi that for a cenati* with, for example, 

ìo'aillloft inhabitant, and an annual JB£ caj&ta grow national product of 

•bout USS400,   it would be unmioMbli to plan on the baais of 500,000 prieta 

vehicles, whereas the Honderaareq grapa indicates oaly 17 car« par thousand In- 

habitants,   i.e. a total of }00,0ü0 vehicles. 

19. These considerations should make it possible to eatabliafa a geaaral 

program« for ten years ahead,  with a forecaat (on the baai. of the aatioi- 

pated growth in the rumbar of inhabitants and gross national product) of the 

annual increase m the number of (a) utility vehicles,  (b) coaches and buaa* 

and (c) private cars,  on the road. 

20. The annual maintenance and renewal of the existing vehicle fleet neoaaat- 

tates the production of  a number of vehielee roughly e<îual to one tenth of 

the existing population. 

21. It is  for the government of the country to deoide what proportion of 

the total vehicle requirements is to be satisfied by imports and what pro- 

portion by domestic production,  and the -overnoent must adapt the legislativa 

and cuatoras  regulations accordingly. 

??.       IT the domestic manufacture of vehicles is to be encouraged for the 

reasons enumerated in the  introduction of this paoer,  the government must 

decide,   in order to attract private enterprise ventures,   the number of 

vehicle manufacturers permittee   to set  up operations in the country as well 

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

the  technical  and financial  requirement for the establishment  of an auto- 

motive  industri/ and the consequences  that   failu-c could emi'l,   the procese 

should be supervised m developing countries.     The position would be quite 

different  in economically developed countries,  where a liberal  policy,  with 

all  the risks of loss or gain,  could be followed without any danger of eerioue 

damasse to the national economy. 

Itoad system 

2\.      k road system is esaential for the development of a motor induatry, avam 

if it  is at  first out of proportion to the actual traffic.    Such a system 

fust cover the entire country and not be restricted to towns and their immediata 

suburbs.    It must encourage motorist« to travel increaaingly great distaaeaa. 
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24. *, «urray suât ttrwt b« aade to determino tha present stata of th# road 

»yt*«a.    The survey oust determines    weither the road system consists of paved 

hi #l ways,  dirt highways,  ro&de negotiable by motor traffic  or asre tracks, 

•nä what aro the proportions of eacu of thaae types of road; whether the roads 

are dusty or muddy according to the season;  what  ard t e maximum gradients of 

tha roads  in hilly country;  aow many ancillary facilities Mi o re are,  and of 

what type - for example,  *ihat   ia  the mr.xiou.-n width and loading capacity of 

bridgea and the dimensions and Blip-way -^radiont of ferries; whether th« roads 

are p*ved or metalled in the  towns,  and whethor there are holes, open trans- 

versa gullies or pot-holes in thera, 

25. These facts must be knotm in order to make a judicious choice of vehicle 

(i.e.  utility vehicle,  bas,  coach,  or private paasea^or car) most suited for 

use in the country in -fuente on,  and to detemin* how it can b« adapted to 

ensure that  its ua« is as officiant  and inexpensive as possi"la. 

26. It   is also essential   13 kno"  the ^overnmont's policy on the road system. 

While encouraging "otor vjhiclo production,   Lt should hav* parallel  plana for 

developing and fi nane in; the  read system.     If tnore  is an energetic policy on 

these  points,   it may    c  possible  to onvisage more  rapid development of the 

motor vehicle constriction profanine smd it may  be aasier ti obtain financial 

aid boti,   inaila and outside the country. 

Ancillary  industries 

27. If  it   i'i intended not merely to set up assembly plants but to create a 

local  automotive manufacturing industry capable of satisfying the average 

needs of a country for motor vehicles,  the basic   industries needed to supply 

baaic materials mist bo developed  if they already exist  or ostaMished  if they 

are not yet   m  i oint.     The "lost  vital  of theae  indistnen ar«  the  steel  and 

petroleum  industries.    Tho  establishment  of thcaj«  industries car» ha postponed 

to auit the country's development  plan,  but  if so,  account must  be taken of 

ihia in determining the schedules for incorporation of locally produced 

•ataríais. 
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28.      The steel in&wt:* «at be ieeigned to proàm* hi«Mpiality **—l. •* 

the manufacture of motor vehicles calls for considerable quantitiee of carbon 

and alloy steels meeting strict standards.    Depending on the particular 

vehicle,  the amount of steel needed to manufacture one unit varies fro® 800 to 

1,500 kg,  half of aiTh-quality sheet  stool  for body „or.: and a quarter of 

special steels for transmission gearing  steerinr  -car, ani engine and suspen- 

sion parts.    Th* quality of steel must be entirely different from that  for 

beams,  rails or reinforcing bars,  which steal and iron works produce in the 

greatest quantities.     The special steals contain alloying agents such as 

nickel, chromium or manganese and mist meet 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 Une vith the plana  for using locally  produced 

components.    Highly specialized steals used in small   quantités,   such as valve 

steels and stainless  steels,  can be  imported  for several years without  having 

a serious effect  on   the coat  of components.     The  thin  sheets of steel   for the 

manufacture of car bodies,  which call   for highly skilled technicians,   and large 

investment  in highly   specialized  installations  should be  imported -ontil   the 

quantities of  thin-sheet  steel  required  f-»r local   industries - and  possibly 

also  those of nei-hbourin,; countries -  are sufficient   to warrant   the  full  use 

of  such  installations  and to amortize  thur cost. 

30. The petroleum   industry   is connected not  with  the production of motor 

vehicles but with their requirements  for fu*Is and lubricants,     ./hether the 

establishment   -f dornestic  refineries  is  justified calls for careful  study 

and balanced  .• .^on.or:t.     :.><•  r.ei   .specifi : Uwn •<t  moot   international   stand- 

ards,  particularly as to octane ratm,;,   if the  task of the co-operating manu- 

facturer is not  to be excessively complicated during the long period in which 

engines will have to  be  imported. 

31. Apart  from the  primary uat«riais,   almost  a quarter of the cost of a aotor 

car is in the  .purchase coot  of specialized parts and units usually produced 

by specialized  industries,  some of ^hich work for sectors other than the motor- 

producin- sector.      <03t countries today - even those  not highly developed - 

produce the class and textiles they noed.    An  inventory of the production capa- 

cities of these  industries should be made to determine whether they will be able 

to aeet the quality and voluae requirement of a local aotor industry. 



1D/W3.13/3 
Page 13 

JÎ»      It il also noe »Mary to emrtsaf» the establishment of factories to pro- 

éuce accessories which t-,re not usually manufactured by the motor industry but 

Must be ordered from specialisti flms.    These include expandable components 

rach M tire« and tabea and braxe and clutch  li»Un;s; electrical  equipment 

such as batteries,  dynamos,  starters,  coila,  distributors aad spark plu^sj 

specialized parts such as carburettors and fuel  injection puapa;   amali equip- 

ment such as windshield-wipers and dashboard instruments;   body parts such as 

locks,  hinges and   lindou winders,  headlights,   sideli-*hts and miscellaneous 

leaps. 

33«      Such equipment  is generali;/ manufacturad in accordance with national 

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

It la therefore desirable that thes    accessaries should *e produced by com- 

petent  local  firms -ita the toennical  assistance of specialists  of the country 

of the co-operating manufacturers.    The  production  facilities required for 

these accessories ara   -oneraily smaller than   those  .loaded for the manufacture 

of aotor vehicles and can be brought  into operation .nore rapidly. 

34»       In order  to  roduce  purchases abroad  it   13 generally  advantageous to 

establish  firms that  require only United capital   oefore the actual assembly 

line is  set  up,   so that  3ach firms can provide  <n>od quality accessories during 

the CKD  (completely  knocked down)  assembly.     Here  too,   luality must  not  be 

sacrificed.     Local   industrialists must   3eek  their  forei.m  partners  from amouß 

the highest qualified and   best known  in.  the   field,   mast   follow  their advice 

and avoid makeshift  methods in trying to save  on equipment,   or  improvization 

and untried  techniques.     Ixparience indicates  that   these are the  greatest mis- 

takes such firms may make and may  be responsible in  the main for the bad repu- 

tation of locally produced vehicles. 

Technical staff 

35.      ?he problem of the labour forco is one of the most difficult to solve, 

for hsra the very future of the industrial and economic lifo of the country 

is at stake.     For want  of a better solution the firm,  once established,  can 

organize an apprentice school to  train young recruits to become  skilled mecha- 

nics, or it can provide advanced instruction for skilled workers who are par- 

ticularly able and intelligent.    But the firm cannot train the engineers and 
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technicians it to urgently n«*da. If l«if-tin reliance on the aaslttaao« of 

foreign engineer« and technicians is considered undssirabl«, * tsohntoal and 

professional training system at several levais 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 goverraaent 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- 

grames and obtaining teachers with good experience. 

36. This lack of suitably qualified men, capable of adapting themselves to 

new methods and taking the advice of the experts of the co-operating manu- 

facturer is the greatest 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 business-minded at the school stage, and should 

be helped to learn the art of leadership. 

38. As time 13 short, training programmes mu3t be set up for adults parallel 

to the courses for young people, so that they can acquire the general mathema- 

tical and scientific knowledge necessary to enable them to assimilate imported 

techniques. The engineers seconded from the co-operating manufacturer will 

most willingly participate in this programme if there is no language 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 morp attractive for adults by showing them its advantages. 

Selection of equipment 

39. After the type of motor vehicle (utility vehicle or private car) has 

been decided upon, together with its price level, a difficult choice must be 

made among 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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40. TU« first factor in »election t« ti» country of the eo-©f*r*tinf mmx*~ 

facturer, which will obviously be influenced by the pattern of historical tie« 

tmmg countries, and particularly ties of cowaon language and interest. It is 

âifficult to organize consistent co-operation between raen vxho do not speak 

the sane language, for close links muat oe established between the factory and 

the co-operatin* manufacturer.  Sparts must be lent out ti help bring the 

plant into operation, and the experts may wish to give courses or to attend 

courses at universities and technical schools near the plant. 

41. If two languages are involved, ha^ic documentation must be translated 

and even the units of measurement will have to be converted, e.g. from the 

Siflish/Araerioan system to the metric system. 

42. Community of interest is also a fundamental consideration if the many 

financial and commercial problems posed by co-operation are to be properly 

solved. This community of interest covers factors concerning the same monetary 

«one, trade agreements and trade rvetween the countries, taking into considera- 

tion political systems and prospective international relations. 

43. This would surest that relations would be easier between the former 

countries of the British Commonwealth and the United Kingdom, or between 

former members of the French 'împire and Prance, than between other countries. 

But there is nothing absoluto about this, since the cúrrente of trade ex- 

changes fluctuate as much as those of political relatione and indeed affect 

then. 

44. toce the first choice has been made - and it need not necessarily be 

definitive - it remains to select the vehicle to h- produced and the co- 

operating manufacturer, the latter choice obviously depending on the former. 

Here too, commercial considerations are as important as technical ones, and 

delicate negotiations will have to be 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 m the selection of a vehicle which may 

seem technically less suitable.  Likewise, the commercial policy of manufac- 

turers will have a tTreat 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. Wh«n the co-operating aumuf*ctur«r and the vehicle have been selected, 

there rea&ina the important task of adapting the vehicle to the local market 

before decisions regarding the planning of operations can be taken.  It is 

rare for a vehicle in its original version to be really well adapted to over- 

Ma« conditions. The climate, the terrain and the habits of the customers 

Bay require modifications to be made (see Annex l). These modifications must 

bm  decided upon jointly aft«r investigations and tests have been carried out 

In the developing country itself by the technical departments of the co- 

operating manufacturer, with the full oo-operation of the licensee. The key 

•taff of the licensee's trading, sales and service departments must take part 

in this development and modification work so as to become acquainted with the 

product and to b« able to prepare for its marketing more competently and 

confidently. 

Financing 

47. Financing «ay assume widely varied forms depending on the degree of 

financial collaboration between the local manufacturer and the co-operating 

manufacturer. \  study of ti.« -paestion of financing must be undertaken in 

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

project.  It must be carried out without undue optimism, which is difficult, 

and it 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) Â financial plant must cover several years and specify as 
precisely as poasiblo the amount and timing of the various 
costs and certain ways of meeting then. The rate of inte- 
gration of local industry must be in accordance with the 
•eans available for financing the investments needed to 
bring such local industry into operation (i.e. construction 
of foundry, forcing shop, machine shop, press shop etc.). 

(b) A table of manufacturing costs should be made to ascertain 
what reductions can be 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 
aachine tools. 
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(b) Obligations in connexion with shipping or manufacturing 
and storing of parts in order to maintain stocks must bo 
forecast.     These atocles must be largo enough to cover 
any short-term difficulties  in manufacture such as 
strikes at  the suppliers'   factories and shipmng (bad 
weather,  customs delays etc.). 

(o)  Costs must   i,* determined  for  the  establishment  of sales 
and service  facilities  (which is ,:,or. costly the, ia geaer_ 
ally  oelievad) and in particular of stocks of spare parts 
throughout   the geographical  area  in -hich the vehicles 
are to be  sold. 

(d) The need to  -rant   Large-scale credit  both  to dealers in 
the sales  network and to customers  themselves must  be 
envisager].     This point   is of particular importance  in 
order to stimulate  purchases   in countries where  the per 
Salita national  product   L.  In,,.     There  is no doubt   afelt 
the need and the desire  f ,r motor vehicles,   but   the 
financing of  the  parchase  of  the   first  rar U always a 
difficult matter and assistance through credit  is essential. 

11    Tm VARIOUS fuAS'-ü  OF LfP-J^ATIÛN 

establishment of the  fnnt.nn, 

50.       The choice of the location -.f the  factory is of greatest importance,  for 

this  choice  affects  the entire  future  of  the  enterprise.     The quality of the 

cars  produced and  the   cost  of their manufacture will  depend  on it.     Conditions 

will  differ  according to  the  phase  of industrializations     will  the country 

attempt vehicle assembly only or complete manufacture?    The choice must  be 

made in th3  light of  long-term plans.     If the  ultimate objective is complete 

local  manufacture,  th, advantages that might  result  from the choice of a par- 

ticular situation beneficial to the  first  phase may have to  be sacrificed,  as 

the first  stage 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 henV and cumbersome crat,s and in a position to dispatch 

vehicles throughout  the country with ease and economy.    The establishment  of a 

free port may have certain advantages if a large number of the cars assembled 

are to  be exported to neighbouring 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 

customs administration. This is by no means a negligible consideration in the 

initial production period when many administrative problems arise.  It may be 

necessary to reduce the stocks of assembled parts by leaving them within the 

customs area and, consequently, avoid immobilizing financial resources. 

Proximity to the customs administration may also reduce the time required to 

begin the production of finished vehicles. 

53. In 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 immediato 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 the factory and the finished vehicles can be 

easily transported to their delivery points.  The location of the plant is 

extremely important, and should be preceded by an operational study, talcing 

future needs into consideration:  'Ih e re will the main suppliers be?  faere will 

the major oust :m- rs be? '/hat area will permit the most economical distribution 

of finished vehicles in all seasons? 

55. The plant should be located in a large population centre where high- 

quality labour capable of being 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 position to develop an 

automotive labour corps than a country specializing in agriculture, particu- 

larly animal husbandry, or made up of nomadic -roups. 

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 training to the managers and supervisors.    Ideally,  there should be 

an exchange between factory and university:     tho 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 engineers and technicians. 

57. Attention must also be given to the  fact that foreign engineers will 

not be willing to  settle in a region 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 labour force without  the necessity of spending large 

sums on heating or air conditioning the workshops.     It  should also be   1.3 dry 

as possible,  since a humid climate causes  oxidation of parts during manu- 

facture,  necessitating costly special treatment.    The site should be free from 

sand-bearing uinds,  as  dust shortens the working life of machine tools and 

endangers the painting process. 

59. Finally,  the  site must be compatible with existing national development 

plans.     ,n  the same time,  however,  care should be taken not to over-emphasize 

the importance of choosing a site in a region qualifying for the maximum 

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

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

a heavy burden on the net costs of later production. 

60. Once the best  possible region has been chosen,  plans for designing and 

building the factory must be made.     As a basic principle,   .he management  if 

the undertaking must have complete  freedom of decision regarding the choice of 

the aite,  the architect  and the contractor,     It must not give wcy to local 

pressures attempt ir ; to  influence it. 

61. The most certain "ay of reaching the right decisions quickly is to obtain 

expert  advice from the manufacturing firm that  is granting the licence.     It 

should indicate the ideal site for the immediate programme and subsequent ex- 

tentions and entrust the planning of installations and supervision of opera- 

tions to an engineering firm with a background in the automotive industry if 
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possible, in association with the co-operating contractor's fir«. With til« 

help of this advice, the best possible choice of sito will be made with a 

view to future expansion and to stockpiling at times when, for economic or 

climatic reasons, deliveries cannot keep pace with production. "xperience 

shows that the area of the ñite 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 adequata cupply of water and electricity. 

The layout should, from the outset, malee optimistic, but not over-ambitious 

allowance for the possibility of subsequent extensions around the assembly 

shop, so that later additions can be worked in with the least possible expena«, 

and without necessitating removal of the original installations. The paint 

shops in particular, which are needed from the beginning, are very costly and 

could not subsequently be moved without stopping production. 

63. Seemingly time-saving and easy solutions, such as the purchase of a fac- 

tory left vacant after a business failure, should be avoided,  economical high- 

quality production calls for a plant specifically thought out and designed for 

this purpose. 

The different phases of integration 

64. This section of the study does not consider the requirements to which 

automotive manufacturers are subject under the laws and regulations in fore« 

in the various developing countries.  It deals with the actual process of 

establishing and developing automotive industry, 

65. There are three principal phases in this process: 

(a) The assembly phase, when most of the components are imported; 

(b) The phase when local manufactures are incorporated; locally 
made items aro incorporated in the different parts of the 
vehicles, following a cautious and gradual programme, still 
using imported tooling, until production is almost wholly 
local; 

(c) The phase of national autonomy in tooling ;\nd vehicle research; 
this is the ultimate objective, 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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66.      The assembly phaS# ea« be divided into two logeai part«:    _____ 

is called SO,   « .-abbreviation of the tern ",«i knocked-down«,  coverin^onl^ 

final  assembly-  of  « imported vehicle.     The  body work (a completely welde! 

•tell  »Iraady  paint ,d),  the mechanical   components supplied in compute uniti 

1* interior tri» und fitting r.ady to he put into place aro  assembled. 

6?.      TfciB i,  the raost satisfactory temporary solution for small markets that 

would eliminate w.ldm,* and PauU ahopa,  .hich are always costly.    Regarded as 

* take-off point  for *ore replete into wat ion,   it facilitate, recruiting and 

training the labour  forca needed f«. the  final  assembly line.     It calls for 

the establishment of „ organizational  nucleus and a quality control  department. 

At  the same time  it   provide, the opportunity for organising sales and services, 

eettin? up spare parts depots and training for repair and maintenance services 
throughout the  country. 

6&.      Once paint »haps have been install** bodies can be imported unpainted, so 

that painting operations can be-in.    Customers often equate the quality of a 

vehicle with the quality  of its  finish,   so this operation should ho undertaken 

only when ev,ry tarantee  is available  that  the resins used for primin, and 

finishing coats will   bo of satisfactory quality,  and the labour  force suffi- 

ciently experienced to carry out  tho various operations properly  under the 

supervision of  ,  specialist   fror, the co-operatin* manufacturer.     Th« decision 

to  import  bodies  "unpainted» must  L, arrived at cautiously,  .and one must  be 

vary careful about  the terms,     Li.ht ,au~e Phejt metal  in transit requires pro- 

tective greasing     It  ir, difficult afterwards  to remove the protective ceases 

which penetrate  the wuided  joints «id cause subsequent defecto  m the finish.   ' 

Under the term  »unpainted» one must therefore understand sheet  metal  with a 

first coat of primer,  not  liabl    to any extra customs duty as  untreated sheet 
metal. 

69.       The second  phase,  the CICD phase (abbreviation  for "completely knocked- 

down") will normally  follow.    This does not mean that  the whole vehicle is re- 

duced to a heap  of separate  .arts.    CH> usually means that  the   following are 

imported as 'units:     body work without welding,   shaped in the  form of more or 

less complete unita  (platform frame,  body panels,  dashboards,  hoods,   bonnets and 

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

pension in complete units)  assembled and tested before dispatch,   fitting, and 
trim. 
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70. Tili« pha«« OMi it««lf be suMi^idM into two sta#e».    In th« first, 

the body iteas oo»e, as we have just se«n, in the for« of unit«? in th« 

«•cond, the units are-  in the fora of sub-assemblies or even sets of piece« 

that are put  together on the spot,    This stage facilitates local  fabrication 

of «all  sheet  metal   items,  produced with simple toolinç or even made by 

local craftsmen  jaing their traditional hand tools  (sheet   net al rut and 

«haped).     Brioi-m,-- this phase into operation requires setting up welding and 

body building ahops,  with a more  experienced labour force than i» required 

for «iaple assembly work,  under the supervision of a specialist sscondsd by 

th« co-operating manufacturer, 

71. The equipment fo** assembly work and welding should be  imported. In vi«w 

of the low level of skill of the labour force,  the equipment  should be sturdy 

and »imple with ¡JO retaliating equipment  accessible to the workers,  who are too 

often tempted  to make  rour-h and ready  adjustments. 

72. 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 existing vehicles sucii as r-laas,   tires,   tubes,   batteries;  standard 

components alreidy utilized !y other manufacturers and made under licenser's 

technical  assistance  such as dynamos,   starters,  "indshield-wipers,  headlamps, 

radiators,  door handles,   steering wheels. 

Ti.      This  is   i delicate phase,     Hi^u-quality articles are difficult to obtain, 

as most  producers do not  nave the necessary tool in«? to ensure quality.    A 

quality control  section for outside supplies rnust  fi aet  up with all the 

necessary apparatus  for chec;-.inr  incoming articles against  specifications. 

The co-operating rnanufact ¿rer must   take  part   in this work,   sending his expert« 

to visit  the suppliers,  checking the  first deliveri3s  m his  own laboratori«», 

making contact  whenever necessary  with  licensers to secure their assistance 

so that the  local  licensees can achieve the necessary level  of quality. 

74.      As well  SL3 these taskf, ^n the spot,  considerable preparatory work must 

be undertaken  at  the co-operating* manufacturer's home base,   specifying th« 

nature and the   form of items to be  forwarded,  gathering them together for 

packing and shipping.    The methods used vary according to the size of the con- 

signments,   the  ranje of models built  simultaneously and the distance separating 
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continent, the goods can be shipped in specially fitted ^a&otis.    If an ocean 

croeein« it  involved, which is almost always the cas«,  than axpansive packing 

suitable for maritime 3hipo#nt and protection against  impact and oxidation ia 

neaded.     (For example,  ¿KD packing for fi^iy Renault R.3 consci to 45 erat«« 

with a total volume of  \QC.7 1.*), 

75. It  is not always a any to reconcile the cast for what is a "lost" «pense 

raid the need to deliver the parts to workshops soae thousands of alisa away 

in the same condition as  they would arrive on the co-operating manufacturer* a 

©wo assembly  Una.     ?or instance,  packing materials and labour for a Renault  10 

oost as much as assembly of the saia© car in tha manufacturar» 3 './orkahopa. 

«lis explains the hi-h cost of JO  or OKD assembly when pro*reeaive develop- 

ment of local  integration covering accessoria and parts  is not  part of the 

plan.    This  tendency is bound to become ¡noro prono une od  in  the  Tature sines 

assembly operations are easier to mechanizo  thvji collection and packing.    Tha 

CKD formula is,  however,  atill  vorth**hile  for very distant destinations on 

account  of the arvin* in freist,  particularly during period«   if intana© buai- 
nsss activity, 

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

packsd and stocked carefully and methodically in suitably arranged and sheltered 
premises. 

77»      Technical  expertise during the asaembly phaae  is very  important.    Aa has 

baen stated,   welding and paint  shop  special i-ta would  be noaded +0 help the 

local management  at  the appropriate  time to put  the new plant  into operation. 

Siailarly,  a cpeoialist  in --ujnenbly  ,-'ork should be available to train staff 

at  the very beginning of operations. 

78.      An engineer will  have to be seconded by the co-operating (manufacturar 

to ensure technical   liaison,  supervise the quality of acceaaories and equip- 

aer.t bought locai ly and possibly  to arrange  for the modificati ma and adapta- 

tions tha*  aai^ht  eventually prove necessary  in the li/^ht   of experience.    Siai- 

larly,  a service technician should  '--•» seconded to set  -,p the stocks of spara 

parta in co-operation with the local  raanar»e»ent  of the undertaking,  and to 

trslr. tha oechanics on the coataercial sida in n&irtenanca and repair. 
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Incorporano»* of local annuita tant 

79. The incorporation of local manufactures mm% \m a vmry gradual pro©***, 

prepared by experts as soon as  the first contract of eo-opsration is signed, 

to ensure that vehicles built or asseablsd away from ths factories of the co- 

operating manufacturar raeet th® same quality requirements and result in the 

lowest possible net cost. 

80. Th® replacement of parts from th« origins! utarufacturer by locally aaiu»- 

factured parts win be necessary for various reason»! 

(a) Some parts or products nay bo difficult to transport or 
may deteriorate during the journey:     for ©xainpla - 
batteries,  paints,   stopping and adhäsives. 

{b) Some parts of lan*e dimensions  involve freight costs that 
considerably  increase their price at delivery.    This 
applies to tire«, wheels,  seats  (frames and upholstery), 
petrol  tanks,  'úr filters. 

(0) In some cases customs tariffe entail local supply by im- 
posing a h3.ivy 3arenarie on certain parto or accessories. 
These conditions apply particularly in co stries where it 
has '-»ean decided t - protect m ectr.'lishod local industry 
against foreum competition, The ;ur,toras barrier makes 
the price -if cho Lx-'tl product ort i fio 11*:/ Lowor tain the 
price of  the   imported  nroi'urt, 

(Û)  It may   ila-'  happen,   cnun;- t"   the  price of materials or 
the cost  of  liii-vir,   tint  certain parti are cheaper to 
manufacture   locally,   eve.,  v.  a  small   noalo,   than  the 
equivalent   imported  partn  01th the addition of  freist 
costs and cistoma dut un.     Jeat  coverings  very  often coal 
into thin rato.rjry. 

(e) In  the  case  of some   parte  t""-> or more  of  the  above stated 
reason« may   fovour  local  manufacture,   although  it  is not 
possible  tj   identify  tue  decisive  factor. 

(f) There oill   *e tlu   legitímete desire of .-ovornments to have 
a« rau-h  local   la'.-T¡r  ac  possirla employed  m  carrying out 
craftsmanship tyne  or" won: on the spot,  such as  the manu- 
facture  of 'ioot  "ovorin-'s,   electrical  v/irin^ ond so on. 

8l.       There  are  other matters   that  d:> n->%  appear w-11   justified a priori but 

«mat  be taken   into consideration,   euch  ac   the  financial  relation  tetween the 

licensee and certain local  industrial   groups,  or  government  pressure  for poli- 

tical,  economic or financial  reasons rehiring a certain percental of national 

production in the final product. 
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82. fi* Mleotton of the parts to ba made locally and the aoaent for their 

iaeorpofttion call for v«ry detailed study before final decision.    la 3ome 

countries in which an automotivo industry is already established,  there may 

be» factories  belcn~in- to manufacturers  in industrially developed countries 

which produce accessories and equipment  and are capable of satisfying the 

demand for standard or special parts      This is  the case wi ,h beili and roller 

baaikngs,  propeller shaft  and connect inj rod bearing,  iulet  and exhaust 

valves,  valve spring,  online pistoas and rin^s,   steering wheels and items 

«ôuldeeL in rubber or plastic.    Sich factorías ara usually well equipped and 

staffed.    Co-operation ban made it possible for then to attain the quality 

required at  a leasonable price. 

83. It would not,  however,   bo appropriât'} to contemplate the  incorporation 

of basic parts (piitons,   ball  or plain bearing)  produced  oy local manufacture 

in assemblies  for which  the main parts are produced  in the co-operating manu- 

facturer's vrorlcshops  (jnqine,   transmission),   ?r,   this  would mean  importing 

these mechanical as3embli3s  in  too  form of separato  parts,   substantially in- 

creasing the  volume  and  cost   of   juckin.-; and  froi.qht.     It  i-zould also  lead, to 

shifts  of responsibility  f~»r quality and  thu<;  inevitably  to disputes between 

the cc— operating manufacturer and the licensee. 

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

to European or United states  standards under licence.    These parts can be 

adapted to the vehicles  to be  built,     [¡ut  in this case the part3 can hardly be 

considered standard.    The  incorporation of parts that arc  absolutely basic  to 

the vehicle,   such as cylinder blocks,  cylinder heada,  crankshaft;,,  fear-boxes 

and body wor:,  create far more -omplioatod problems and detaand technical and 

financial  resources on a  far larger scale. 

85. Local  production of these items calls for a substantial capital  invest- 

ment,  and the difference  in the volume compared with that  of the» co-operating 

manufacturer wcu-   imply  a production  lire rather less technically advanced 

(from the point of view of mechanization and automation)  and,  consequently, 

with higher net costs.     Lucal  manufacture of these  items should be contemplated 

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

manufactured material. 
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86. Studies for planning 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. Special problems arise in the case of castings and forgings. If the 

country possesses foundry and forging industries, the supply of rough parts 

may be sub-contracted, after investigation by specialists to ascertain that the 

facilities are capable of producing the necessary quality of work.  To ensure 

that the manufacturing plans are not held up, the production workshops can 

start operations v/ith imported blanks.  Parts manufactured locally will gradu- 

ally be taken into production as they become capable of satisfying the quality 

controls of the co-operating and local automotive manufacturers.  Facilities 

for producing the blanks of advanced design, involving prensare casting in 

light alloys and foundry precision work with ferrous metals, will not be 

immediately available and if it is impossible to import blanks, special de- 

signs vili have to be made for the sumps or mechanical parts involved. Crank- 

shafts, made in Europe in special cast steel, will inevitably have to be forged 

locally»  There are usually no foundries technically advanced enough to per- 

form this process, and special studies and endurance testing will therefore be 

required. 

87. Other difficulties arise in connexion with the use of special steels made 

in local works.  High-quality steels, such as alloy steels, capable of meeting 

rigid standards are required in vehicle construction.  These steels can he pro- 

duced locally according to the required specifications, but their use l.'ill 

call for great caution and care.  Importation of these stools will have to be 

considered until the quality of the local product can be fully guaranteed. 

During this phase the role of the test laboratory and of its quality control 

facilities will be vital.  The technical adequacy of the laboratory must be 

beyond doubt.  Usually it will have to be under the direction 01" an engineer 

seconded by the co-operating manufacturer, and his opinion must oe the final 

authority even for the local general management.  His findings will also have 

to be confirmed by the technical departments of the co-operating manufacturer 

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

safety. 

MHHI 
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88. For this purpose, the samples approved locally will be sent 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 each part separately or on complete vehicles.     Only the co- 

operating manufacturer's approval   of these ¿amples will be valid authorization 

for incorporating the locally manufactured part.    The loctl quality control 

section will also have  to guarantee that   series production conforms strictly 
to the samples provided. 

89. Manufacturing the body work  also demands heavy capital investment. 

Today's technique of shell construction,   uith electric welding of pressed 

sections,  necessitateci very costly  equipment and special tooling for pressing, 

stamping and assembly.     Amortization of th_s equipment over a reasonable period 

calls for large-scale  series production. 

)0.       As the quality of sheet  metal  required is very  difficult  to obtain 

locally,   in most  oases  local  production of the  pressings should not be con- 

sidered.     A more  attractive   financial proposition from the  point   of vievi of 

capital   investment  and  net coet  in   to continue   to import them,   and complete 

the shell and sub-units  locally with tooling supplied  by the co-operating manu- 

facturer.     There  is a further advantage  (uhich   is not  the case v/ith mechanical 

units)  i.e.   the packed volume  is reduced,   thereby 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. 

Mfo-ftorcy i0_l22lÍ2»LiüiLXr.:ÍÍ9Í <L r.£Gearch 

92. The phase of national  ; utormmy in tooling and vehicle  research is far 

more difficult   co   foresee r.r.   IL  depends much more on  circumstances,   on  expansion 

of the  business,   and on  general  prosperity  thaa  do the precediti-  phases.     It 

wi?.l  extend  over a period of .¡¡any years and depend mainly  on  the  availability 

of competent  staff decisione.     In   fact it   arisen at  the  beginning of the  first 

assembly phase and becomes more pronounced and more definite during the  phase 

in which locally manufactured products are  incorporated in  the vehicle. 
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93. Local autonomy in methods of producing equipment this come» 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 sain more experience and competence, with the help of foreign 

personnel. Some of the most complicated plant equipment may be built locally 

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

94. The problem centréis on the availability of local technicians.  If there 

are technical colleges training them, there should be no hesitation in re- 

cruiting them in large enough numbers, so that each of them can find his appro- 

priate place in the expanding factory.  Technical training as well as produc- 

tion planning is a task of the foreign engineers. Por the best trainees, 

training on the job should be supplemented by training courses in the co- 

operating manufacturer's workshops and offices.  In the interest of maximum 

efficiency, It is essential for these young people to be able to speak the 

co-operatin<; manufacturer's language.  Language training should, be provided 

both at school and later on in the factory. 

95. There is also the question of machine tools and equipment.  The manage- 

ment should make provision in its investment budget for the purchases needed 

to expand the facilities for production of tooling .and inspection equipment 

in order to improve its capacity to undertake precision work. Training for 

skilled workers in the industry must follow, with upgrading courses to enable 

the most able and intelligent to improve the quaJ ity of their work. 

96. The achievement of national autonomy in vehicle research follows a paral- 

lel course, but has its origin in the quality control and test departments.  A 

very modest beginning may be made at the outset throu ;h technical liaison with 

the co-operating manufacturer in developing equipment specially adapted to 

local conditions, and in the application of modifications decided upon at the 

overseas headquarters, 

97. The management should recruLt a sufficient number of young engineers and 

technicians from national technical colleges and bring them in to contact with 

the engineers from the co-operating manufacturer's staff, 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 highly specialized in the branches to which 

they are to be assigned (engines, transmission, body work).  Over-all conspec- 

tus can corae later. 

98. In this way, the research office will gradually talee shape and expand. 

At first it will simply be a classifying; and nomenclature registry. It will 

go on to handle modifications and then suggest improvements and adaptations 

to suit the habits and tastes of the customers. 

99. The local office vili soon be offering solutions to problems side by 

side with the co-operating manufacturer's research office, and they will be 

discussing the merits of the solutions, 

100. In the courne of the evolution of models the local research office will 

be able to talco its part in developing- changes in a new car retaining the 

engine or transmission \ihcn  the manufacturing install itions have not yet been 

sufficiently amortized.  It may also develop components suggested by a new 

local supplier. 

101. To be fully effective, this development must take place with the full 

knowledge ;,nd agreement of the co-operating manufacturero  This is the only 

way of ensuring his full support and whole-hearted collaboration.  It is in 

any case In the interest of the local firm to maintain a close relation with 

the co-operating :n;mufacturer, to benefit from his experience in the develop- 

ment of equipment- and production, to profit from his research work, and from 

any new discoveries thnt he rnry patent» 

102. There 1 :; ,1 psyoolngical difficulty for the pupil wishing to shake off 

the tutelage of the m ster, but with sufficient goodwill on both sides each 

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

103* Since 1946 the principal United States and European manufacturers have 

been collaborating with the countries . nterested in promoting the development 

of automotive industries or. their territories. The situation as of 

30 June 1966, regarding factories; or assembly lines working under licence 

(Annex 3) can be summarized statistically as follows: 

Table 1 

Sample number of licensed automotive industries 

Federal Republic of Oeraejw 
(Excluding Ford and Opel) 

France 

Italy 

•Japan 

Sweden 

United Kingdom 
(Excluding Ford and Vauxhall) 

United States of America 
(including German, australian 
and British subsidiaries) 

Sumber of assembly 
liuti GBeratin* 

Number of countries 
in which such 
assembly lines have 
been installed 

55 22 

62 26 

25 22 

# 22 

10 8 

64 rt 

41 

104.    The  important automotive manufacturing countries control» either com- 

pletely or only  technically, more than  395 factoría«  or assembly  Lines in 

55 countries.    There   ire,  however,  fairly vidj differences   in the status of 

these establishments.    They may  be classified ir.  three roair groups: 

(a) Subsidiar 1er,,   m which  the prenant  '.omoany's  holding is 
more  than  '><"  per  cent. 

(b) EstabL ishnicr.t H   ir. which the co-operating manufacturer has 
a minori*,*.'   financial   interest. 

(c) Establishment*: wholly dependent  financially  on domestic 
companies undertaking assembly or manufacture with the 
technical co-operation of a foreign manufacturer. 
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105. The establishment of these local manufacturing or assembly units has 

been made necessary primarily because 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 stag« of manufac- 

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

106. The Régie Rationale des Usines icnauit   for instance,  has set up 22 fac- 

tories or assembly  lines whioh delivered 153,000 vehicles  in I965 (Spain: 

47,300;  Belgium:     46,100;   Argentina:     23,400).    It may be useful at this 

point to review the  circumstances in four of these twenty-two countries,  so 

as to provide concrete examples illustratine the different phases of 

integration: 

SOUTH AFRICA . . ,,'-.;....i^ 

•   • Table 2 

Analyii» of the market for private vehicles 
in South Africa 

âmml registrations 

1964 » 140,254 

1965 :  123,753 

¿Jl stri nut ion of privato vehlolus nccordin/r to cylinder capacity 

A2£á im 
•Jp to 1,100 cri 19JÍ \y¿. 

1,150 to 1,750 cm3 65; 6V/ 

over 1,800 cm lev* ^ 

legislation concernin/: %n%n of vehicles 

107.    Total  prohibition of irr.pc-i ,3 of aeries vefaielo« in    built-up* foi«. 

Luxury vehicles may be imported under A faota ayttaffl 0» p*y»ent *f *•!* high 
curt cas dut to«. 
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108. The Government requires every manufacturer intending to set up an assem- 

bly line to submit a dossier shovring the proposed operational plan for local 

manufacture in compliance with the  regulations.    Up to 1965» the requirement 

was 55 per cent  of the total weight to he produced locally, aachining of the 

engine being compulsory.    The now  regulations have raised this percentage to 

75 per cent,  but  the Government  realizes that it '-rill be necessary to concede 

some interim period,  vhich may be  as long as three years, to achieve this 

result.     ."hen the proscribed percentage is achieved,  the product  can be de- 

clared locally "manufactured" and will benefit  from supplementary quotas. 

However, quotas are cut down in proportion to any delay in the approved soheduls 

for integrating locally produced materials. 

existing factories 

109. Seventeen models of private cars stamped "Mad© in South Africa** «Ad aar- 

keted in 57 variants, were brought  out between July I964 and March 1966.    Others 

have recently appeared on the market or will soon do so.    Broadly speaking, 

the large world manufacturers established in Couth Africa tend to aim at the 

status of "nanufacturer"  (se«j Annex  })• 

Position of the  KSgio  N'ati ->n,iK'  des "sin.js   Renault 

110. The r':c\gi:.-*s v;hi--:I-jr,  -ir-   u3v•r ì.'d  m thj Hast London (Gaps Province) 

factories of tho •> ur rastru .it >r-ô   'ezru-.-ly Company,  which also builds other 

private cars (Alfa borneo, Auto-:Jnion,  Jaguar and Mercedes) and utility vehicles 

(Hino, Price and Tîjnault).    This   is an entirely South African enterprise. 

111. The first  Renault 3 was assembled in South Africa in I967.     Fifty-five 

pmr cent of integration nag to be achieved by the end of IJ67 and 75 I»«" 0«rt 

by 1970. 

112»    Vehicles as se,,-bled 1964 i2|| 

Renault   4 439 2H 

Deuphine 151 100 

Renault 6/10 1,770 2,041 

H.1B4 100 

113.    Integration applies a&inly to relatively hsary parts not striali if 

substantial capital tnvestasnts. 
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114*    Main parts integrated were tires,  batteries, seat coverings, wiring, 

Tlaas,  outside accessories, mechanical parts of front and rear suspensions, 

casting of cylinder Mocks and machining parts of the engine. 

115.    Priar t •> the   ;ilL -iiase steelworks,   foundries and ;;lass and textile indus- 

tries were established.     Industries established subsequent  to the CKD phase 

were:    tires,  induatrial rubber,  seats and seat coverings,  accessories,  light- 

alloy foundries,  industries producing factory equipment and general engineer- 

ing workshops. 

ARSTJTIilA 

Taole  3 

in Argentina 

Annual production 

1954           173 

1959         18,290 

1964         114,619 

1965         131,800 

Distribution of privato vehicles according to cylinder capacity 

iiM 
Up to 1,100 on/                                       4¿'. 43,- 
ltli>0 to 1JS0 cm

3             li' iih 
over 1,300 cm3                3^* 4# 

Legislation concerning entry of vehicles 

116.    oinoe  Uy-,    hen  *r'eat 11a be-an to operate a policy of CKD with 000- 

pulsory  integration of local parts,  practically no "built-up" vehicles have 

been brought  in.     In exceptional  cases,   a vary small number of "built-up" 

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

300 per cent. 
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117. The Argentino Government rehire» subaiaaion of an »•»•ably and »anu- 

facture plan  for now vehicles.     ':o?istration is not accepted unless the fira 

undertakes to manufacture 93 per cent  of the vehicla locally in the firrt year 

and 95 por cent  in subsequent years.     rIp to  I966 the percentages «rare calcu- 

lated on value;  no*/ they must  he calculated  on weight, 

118. If the percentage is not achieved,   import licenoes for parts (the 

5 per cent not  integrated)  are restricted.     In cases of force majeure. authori- 

zation may be granted to  import  parts under a special tariff heading "supple- 

mentary parts" subject to a duty of 200 per cent. 

existing factories 

119. Twelve undertakings wore producing,  at the beginning of 1966, a total 

of 15,000 to 18,000 vehicles a month,  comprising 23 private car models and 

20 utility models of all categories (seo  Annex 3).    3ix of the twelve under- 

takings operating ara  ^r^antine      The most   important,   Industrias Kaiser 

Argentina ( I, K •'•   )  turned  out  about  30  per cent  of the total   production in 

1966.     In 132 months,   I  ,( A.   built  210,000 m'   of factory s pac 3  and manufacturad 

320,000 vehicle,   of  20 different   "marinan  and  "Piropean models 

12C.     Twelve manufacturing shops have   ocen  sot  up or incorporated as a result 

of agreements concluded with other industrial undertakings      This activity 

has strongly encouraged  the development  of other  'r'eritme  industries:     it has 

raised to 1,500  the  number of  faeton JS  and workshops supplying it  with mate- 

rials  and equipment   in the  value  of more  than  15  thousand million  pasos a 

year      M present   I.. :   \    is manufacturing vehicles based on the production of 

the Kayser Jeep Corporation and imerican   'otors Corporation in the United States 

and of the né,*:i>j  ,'írtionale  des  usines  Renault   in rr-ince 

Vehicles correspondía,? to  the  "¡é -io    iationala  des Usines  Renault  models 

1?l'     Vehicles   narofaeturjd 1>64 1)6 5 

Renault   1 11,122 10,099 

Dauphine 3,456 13,31? 



122. Vehicles ara now sjaaufaetured entirely on the spot.    The only parte 

imported aaount to 5 per cent of the vehicle in casti where tiw local supplier* 

nave difficulty in supplying the I.TC..U  plants. 

123. The first Dauphin« was assembled in 1)61.     ?inety-íiv« per cent inte- 

gration of locally  produced components was achieved in two year«.    1m> vehicle» 

are now required to reach tiw  fj per cent content at the ¿nd of the year 

following Government approvili of the contract. 

124*    Industries working for the automotive industry prior to the CCD phase 

Included iron and steal works, chemical industries, foundries and general 

engineering. 

125.    existing industries have expanded in response to the demand created % 

the automobile .aanufacturers.    All the other automobile sub-contracting 

tries have been established in response to the course of events. 

IVOIIY   '0A3T 

1 :  l .:: 

Analysia of the narco t   f '--r private vehicles 
ir¡   Ivory  '.' "ast 

Annual registration 

Distribution of private vehicles according to cylinder capacity 

IM l>6rj 
Up to 1,100 cm3 <JT,' 5J, 

1,150 to 1,7^0 cm5 l?.. 4P 

over 1,800   -3 ^,  ^ 

Legislation oono-ernin/; entry of vehicles 

126.    There i a no prohibition on importing "built-up** vehicle«.    Quota syst es 

and customs duty apply. 

I27.    As far as C?CD assembly goes quota and customs duty advantages are granted 

for local assembly.    Penalties are not applicable since local integration is 

not yet legally compulsory. 
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126.    The rìéffU   ìatiofìale d«« U«in#« ftwuult hm§ b»ilt a factory m% Abidjan, 

•anaced by the Société Africain« de Fabrication d«« Àutoaebil«» Renault. 

Coir«red areaî     y,}00 m .     Production aaounts to 10 to 12 unit« m. day «ad in- 

cludasi    private car« "4 -   # . ,U0 -  ìlC*   light van« in th« 04 rang«!    SafflK 

lorrie« and transport  tractors. 

¥«hiele aeaerv ibi ed 1364 

300 

mi 
Renault  4 L 330 

Benault 4 B 150 120 

Hanault 3 250 103 

R.1132 130 

Renault 10 42 

130. Ali s«ta for a««e«bly aw 4««pateii«4 et»pl«t«, apwrt trm a f«w it««* 

purchased locally (tire«, batteri««, paints and ingredients).    Th« fir«t 

Renault 4 waa a3sembled in April 1962.     The main parts integrated are pair.t« 

and ingredients. 

131. Prior to *;ne wKD phase painte and ingredients industrie« were established. 

Aß  far ap  industrias established substituent  to the CKD phase go  the Govanwent 

is considering regulations that would encourage the development   of new indus- 

tries related to the  automobile  industry, 

POTT.IGAL 

rabio : 

Analvais of the marmot  for  private vehicle« 
in Portu,'al 

Annual registrations 

1964 :  19,'i;'^ 

1965 :   \Ì,W, 

Diatribution of private vehicles according to cylinder capacity 

1964 vga 

Up to 1,100 cnJ 34/' 31/» 

1,150 to 1,750 cm3 61'/, 6^ 

ewer 1,800 car % 
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1JÎ.    %oh assembly firm was authorised to import 75 •"Built-up* vehicles a 

f—r (tili« may Include several models) from 1 January 1)63 onwards.    Concern- 

iti* CO assembly}    under doc re« Mo. 44,104 of 20 December 1^61 a minimum of 

25 P«r cent of local  integration  is required.     Local   integration  is taken to 

swan any expenditura  in Fortumi  (cost  of assembly,   locally-produced parts, 

packings,   internal transport).    3y incorporât ir-..~ -nore tha\  the minimum per- 

centage son« exemption fron cus toma duties is earned.    Tho  fi,^ure achieved by 

the imm is 40 per cent of integration.     If the proportion of integration is 

found to be below the declared proportion,  the  factory is obligad not only to 

pay the eustomo duty improperly waived, but also a fine equal to three tunes 
the sua improperly waived. 

ailstiftg •>  o*»"*« 

133. Some t*onty makers have decida to establish themselves in the Portuguese 

•arket.     Sites have been purchased and assembly operations put in the hands of 

either a subsidiary or the  importing firm concerned (Annex 3).    The assembly 

plants could not   be established at  Lisbon or Oporto or in the  immediate vicinity 

of either town.     The  "threshold of profitability" for an assembly  Ime  in 

Portugal   is reckoned at  400  private cars  a year and the minimum investment 

involved at  2T¿ million escudos.    /-  .lumber of makers ha/e therefore set up 

associations  for joint vorlcin*:. 

Politlón of the Réqe  nationale des Usines Renault 

134. The Renault  subsidiary "Industrias  Lusitanas Renault SAUL" assembles 

Renault 4,   Rena at   í and .'ïenault  IG private cars and R4 li^ht vana at Guarda. 

The assembly lines are  planned to produce  1,250 cars and 250 utility vehicles 

a year.     Covered area:     i,r>0C m' , 

^5«    Vehicles assembled I964 1365 

Renault  4 722 1,190 

Renault   i/lü 352 ?64 

136.    Integration has been concentrated on parts produced by established local 

industries in the nope of obtaining parte of ,-ood cpiality.    Tno first Renault 4 

was assembled  in 1)63.    Forty per cent  integration was achieved at  the end of 

the second year.    The main parts integrated were tires, batteries,   seat cover- 
inf«i glass, aisctrical equipment and small itsns in sheet metal and packings. 
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137. Prior to  the CKD phase tire industry, battery manufacture and light 

general engineering wore established.    Subsequent to tho CKD phase expansion 

of existing industries and development of accessory manufacture were 

encouraged. 

IV    CONCLUSIONS 

138. This study will have afforded an idea of the difficulties that arise in 

the course of establishing the automotive industry in a developing country. 

It demands substantial resources  in the form of competent staff (managers, 

engineers,  technicians,  skilled 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 because  financial resources are limited and no waste can at  any time 

be justified.     But  the most difficult  and time-consuming task is training - 

especially of nanagerial and supervisory staff.    As well as  being educated 

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

takes time  to acquire. 

140. The outlined methods will «nable a satisfactory result to be achieved. 

The Regie nationale der. Usines Renault has found this to be true in a number 

of different countries. But time is needed and the stages cannot be rushed 

on any pretext. At n- tine should tho quality of tho product be sacrificed, 

even temporarily- It is be'ter to delay the transition to the next 3 tage of 

industrial-'::n,tion than to risk a drop in quality. Consistency of quality is 

vital to the ruoeess of the undertaking and to the maintenance of the morale 

of producers  ar.d   the  Bales  force. 

141. On this  noint,   a government  can do a great deal  to help the manufacturer, 

but must  show discipline and moderation in its p1 ans and decision?,    A prime 

necessity is abflute consistency   of policy,    This is difficult,  especially in 

countries where  political  stability  is always in doubt.     No  industry can be 

built on uncertainty,  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 duties on finished imported vehicles, to ensure reasonable profitability 

for national investment and to offset the in»vitaol;v hiriur net cost due to 

the modest scale of serien production, to the need to train manpoi/er and to 

all the uncertainties involved in starting up production. 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 entering a state of structural inflation. 

MHM 
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MNKX 1 

CONDITIONS FOR THE USE OF MOTOR VEHICLES 

The conditions in which motor vehicles are used vary considerably. The 

mere fact of the automobilen mobility and the longer and longer journeys to 

be undertaken by drivers means that any oar must be able to function without 

difficulty in varied conditions. 

Climate 

Climate, and particularly temperature, must be considered. While in 

maritime regions temperatures seldom fall below -20 C, very low temperatures 

are encountered in continental regions such as the heart of Siberia 

(Verkhoyansk) or Morth America (the State of Minnesota, fcr instanoe), down to 

or below -40 '-.  At these- temperatures, starting from cold Ls a serious prob- 

lem - that can be a/-{*r c/ntecl by humidity or wind - especially for cars that 

normally have to he >»-pt .mtsi.de.  Wi.tn <\\rs  f rr use in cold regions interior 

heating and wi.idow demist i.i,* una defrosting equipment are very important» 

On the other band, dura,** the summer, tropical regions experience tem- 

peraturoH goirU', ,¡   f, -Mb '" ir> tm- shd", whereas in the maritime regions tem- 

peratures rarely *>X'U>f:d + '.t >'.  Pheu*- extreme conditions lead to vapourization 

of the petrol in fie carburettor, whi.d. makes starting difficult and causes 

vapour locks which muy   res.,it ir. atuiluu». 

The capacity of tht; cri;'!ne cooling system must therefore be largely 

designed to maintain water and lubricating- oil temperatures within satisfac- 

tory limits. On the whole, engines with liquid cooling systems are the most 

wide]-; used and are best able to cope with extreme conditions (contrary to the 

general opinion). The air-cooled motor is, by its very structure, not suit- 

able for any but temperature 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 ventilation system and often even by air conditioning. 



«m •muni •••••••• 

IB/WG.13/3 
Page 41 

Atmospheric humidity in temperatures between 0 and 5°C, may lead to 

ioing in the carburettor.     It may also cause fog in regions with a maritim« 

climate,  where special   lighting equipment will be necessary. 

Around 0°C,  humidity may often lead to the formation of ice on the road 

which makes travelling difficult and even dangerous.     Lt  is then that  the 

fundamental road-holding qualities  of the vehicle become  important,  especially 

the adhesion of the  driving wheels,   to  enable  the vehicle  to be  used  in  spite 
of the conditions. 

At lower temperatures,  humidity will cause precipitation in the  form of 

snow.    Even in these  conditions a  suitable vehicle will   be  capable of use with 

a reasonable degree  of  safety.     [ri countries where snowfall   in frequent   and 

abundant,   snow  is  often  cleared from city  roads  and  streets  ¡>y scattering of 

salt.    The paint  work,   chrome plating,   and  undorbody   if frequently  exposed to 

these conditions,   are   likely  to 3Uffer  seri ou«  deterioration and  cecial   pro- 

tection is   therefore  needed  against  corrosion. 

When the  vehicle   is   likely to be  exposed  to violent   rain and  storms - 

in tropical   regions  where  these conditions  .re  frequently  encountered  during 

the wet  season   -  care  must   be taken to ensure  that the  body openings  (doors, 

hoods and   bonnets,   opening roof.)   are  watertight.     The   engine and   ignition 

system must   he   proteetod   against  water  splash   from the  wheels so   that   the 

vehicle eun  kee;   movim?  in   my conditions. 

It  should  also   be mentioned  that   there are dangerous  effects  of wind on 

road-holding.     A  wind-tunnel  test  would  not  only produce  a  design with  low  re- 

sistance  to  forward  movement     t high  speed   in order to  sav ;  petrol;   it   co ad 

also ansare  reasonable  stability of the vehicle  in wind.     The weight  of  the 

vehicle and  Its  shape  are  both import,ant. 

Relief 

The  relief of the country is more  important than the altitude at  which 

the venie lo is  used.     In a vehicle to be used in a level  country a throe-speed 

gear-box may be  quite   satisfactory and an  automatic  gear change could  be  used 

even with a low-powered  envino,  but  for regular use  in mountainous country 

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

weight-power ratio is high. 
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In economically advanced countries with we 11-developed road network« 

»ountain reads are usually designed with slopes of lese than 10 per cent, 

often at high engineering costs.    In other countries,  slopes of 20 per cent 

or more are öfter,  found. 

The car will have   to be modified for uso  in mountainous country accord- 

ing to the severity of the conditions mentioned above and,   if necessary,  speed 

will have to  be sacrificed to hill-climbing ability, 

Continou3 uso of a  /ehicla at hi.jn altitudes may make special modifica- 

tions necessary.     On tho hi^h plateaux of Central  and South America in parti- 

cular,   light-weight cars with larger than standard engines will be needed to 

compensate for the I033  of power due  to  lower atmospheric pressure,    Carburet- 

tors will often    _quirc  a mixture regulator to avoid over-richness likely to 

reduce cylinder life, 

The road network 

in countries highly developed for automobile use, natural obstacles hava 

been corrected to permit  optimum utility for vehicles.    The road network is 

dense and well  nirfacod.     There are roads suitable  for heavy traffic and even 

special highways where road engineering has eliminated intersections and left 

only ¿radual   inoiir.es. ;d  surfaces  are  oven and the use  of concrete  or 

bitumen ensurer.  a smooth   uon-akid sirfa-u.     Gars  can  be fitted with soft  and 

comfortable suspension and normal  tires  are adequate.    There  is no great dis- 

tance between petrol stations and tho petrol tank of the vehicle  is of a size 

to all^v a range  of 40Ö-*)OO  kilometres. 

In developing countries  tho road network is not yet adapted to this 

kind of traffic     Roads  are oft n narrow and hilly,   the surfaces stony and 

»ometimos poorly maintained,   with frequent pot-holes,    The absence of top- 

surfacing muanc  that  they  arc  dusty  in  summer,  muddy or waterlogged  in winter. 

Stronger cars  -tre necessary,   with heavy  suspension  and special  shock absorbers. 

The dasty atmjsphere will  require the use  of specially efficient  air-filtera 

to protect the engine against  premature wear.    Larger petrol tanks are needed 

as p«trol stations are infrequent. 
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A high ground clearance is assential (at laast 20 c«) and vehicle must 

!>• fitted with special  tire*,  with i mer c-sirç and trod to stand up to road 

damage.    There must bo a resero jf powjr to enable the drivar t > get  out of 

difficult situations.     Sheet-metal  guards or grilla cw protect the vital com- 

ponents (engine  surap,   transmission and pe.rol  tank)  vainst  shock or flying 

•tones.    On earth tracks tho  traffic amy cr.us-j  tho  format  on of a dannare« 

»corrugated iron" surface,   and for those conditions a special  suspension sys- 

tem must be fitted to avoid reverberation,    '/here rivers have to btì crossed 

by ^"7,  there may DO steep access raaps and the car will need good forward 
and rear clearance to avoid grounding. 

Dust  roads may create  oven r^ora  aenous  probi ^ thor   3ld 3t:>ne  roads. 

Protoctive equipment,  especially air filters for the engine must be suitable 

for all particle aiZa8 and kinds of dust,  from red laterite (mainly iron 

oxide)  to the puro silica of desert sands. 

Legal  requirements 

Cven in Europe,  each country has its own approach to automobile traffic 

problems and safety and traffic rules.     Steering wheel has sometimes to bo 

placed or. the  loft and sometimes on the right.     Thu highway codes governing 

signalling and safety vary,     tfumbor plates,   lighting and signalling apparatus 

are of different  kinds,   dansions,  and positioning.    7uloo about brakes are 

far from being identical,     Regulations  for the protection of third-party 

interests, such as  restrictions on exhaust noise,  suppression of radio and 

television interferone.»  or tho prohibition of dangerous projections likely to 

injure pedestrians or cyclist., m a collision,   vary  in sti .ctnoss. 

Lastly,  WQ should mention the importance  of the characteristics of the 

motor fuel,  v,hich diffar fron cour.Ty to country:     tho oct.ane number,  which 

limits the angina compression ratio,  and the volatility,  which may involve 

pre-heating for carburettors.    These differences may make engine modifications 
necessary. 
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There are «any reasons for the higher cost of venielus aanufactured is 

Aejvel oping countriee.    3oae have t > do with problem« of &M«ably aaâ •*»• 

with problems of «anufaeture. 

Àaaeably operation! in developing oountria« do not noceessxily entail 

an inoreas« in coat.    It is necessary to compare pries« and show the exoess 

cost (due to the fact  that production is relatively small)  of local  assembly 

operations over the cost of transport inj vehicles.    The results arrived at 

by prior investigation vary widely from case to case,  depending upon: 

(a) relative  distance    f the country from the co-operating 
manufacturer's  factories; 

(b) the rito   >t   output  of assembled vehicles,   in relation 
to the  3izi   >f tho  local market; 

(c) wage rat is   for  local   labour; 

(d) productivity  of local  labour. 

In several cases the figures show that local aasenbly operations oan be 

justified. The difference in freight costs for "built-up" vehicles and GKD 

transport may leave a :,nffini.jnt margin to absorb price increases resulting 

from local assembly of parts. 

For thin reason some manufacturers from the United Status installed 

aasembly 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« 

The incorporation of locally made parts introduces tho problem of in- 

creased costs. As a guide to deciding between assembly and local manufactur- 

ing, it is useful to consider the proportionate increase in net cost of the 

whole set of imported parts in relation to the cost of integrating items manu- 

factured domestical ly. 
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Figur« 2 shows the variation in the increase A per cent of a «et of 

parts with a local integration content ranging froa 0 to 24 per cant for a 

factory situated in a North African country. 

Pr 
A par cent is the proportion -rq - 100 where Pr is the net coat of the set 

of parts delivered to the assembly line plus the parts purchased locally« 

Pd is the net cost of the set dalivered to the assembly line where all 

the parts are supplied from France. 

The percentage of integration I is the proportion of the price of locally 

integrated parts to the price of the complete »et.    The figure shows that for 

the country in question: 

Por 10 per cent of local integration,  the set coats 2 per cent «ore. 

For 20 per cont  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 which the relationship between cost and volume  is very 

marked.      Tito bi-j^er manufacturers,  w"io produce  for world markets,   under strono- 

competitiva nressure,   have lowered the coats of vehicle manufacturing by con- 

centrating on the  techniques  of mass  production  (conveyor machinery). 

However,   the  advantages  of mass production d J not  operate   in  the  same 

way in all  tlyj different  types of manufacturing required to produce a vehicle. 

The "critical volume"  is not  tho sarao iu  foundry operations,   in  forging or in 

body work. 

The /guideline for any manufacturing policy  in developing countries should 

therefore be to start  local  incorporation with parts  for which the "cost - 

volume" effect  is  of least importance;  and then go on to those  for which the 

effect   is more substantial.     This presupposes,   in  the  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 th« 

country in question. 
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Figure 2 

Variation in the increase of vehicle coat«. fry per cent of local integration 
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The next ammmptim is that an operational plan «a, fe, ^^ up fop 

local integration taking into account both the claaaifioation 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 manufacturing gear- 

box pinions for a vehicle without  examining the problem of assembling the gear- 

box.    In this connexion,  thsi3forof   it   ,ould be necessary to establish a   ;ystea 

of priorities through research in time studies and methods  (Program Valuation 
and Research Techniques - P3RT). 

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

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

The percentage of increase in costs is calculated on the basis of the 
price of a complote sot "ex-works". 

The figure shows that throe phases can be identified in the cost increase 

curve in relation to tho proportion of local  integration: 

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

(b) A second phase  (B),   m which coste riiw .-ore or lea-,  in pro-, 
portion to the increa.se  in the rate of local integration; 

(c) A third phase  (c\   ±n which the rise  in cost is mnrp  than 
proportionate. 

This is  corroborated in the cases  of Frazil and Argentina,  where car« 

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 o,2# 85^ 

Price index 210 297 

Accourt muet,  of coursa,  be taken of the volume of production,  which is 

not exactly the same in Argentina as  in Brazil,  and also of tho  fact that the 

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

satisfactory indicatore,   :.n view of the lapid inflation taking place in both 
countries. 
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?*« «lop« 0f th« mirv« 48 it» exponential portion (c) i. au« to the faot 

tfc*t til« parts concerned are portion« of the body work. Manufacture of such 

parts in small serias results in heavy amortization charges sinca the press 

tools used are designed to produce a much larger volume of parta than is prac- 

ticabl« for a developing country. 

Svery country must therefore decida for itself in the ll;ht of the capa- 

eitj of the aarket how far to follow the curve. Sac h country can set a liait 

for the acceptable rise in net cost per vehicle and on this basis decidi to 

«Ml point incorporation of local parts should be insisted on. 

1 
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f tM M» AS330LY AITO MANUFACTURING PLAITS BUILDING    , 

(as  of   }G  J mo   lièo) 

fhis table does not include aoaenbly or manufacturing plants assembling 

or manufacturing vehicles of the manufacturer's design in his own country. 

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

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

50 vehicles» 

Population i_n_thousands 

From United Nations Statistical Year Book, 1963 edition! pages 24 to 41* 

The oenaus dates range from 1956 to 196I - shown in parenthesis. 

Grogs national product per capita 

From "national accounts statistics, expenditure, production and income 

I935 - l<)(u]",   'F,i;ril r-ann, March I966. 

The tic--res refer to 1 y>1, except, where the year is shown in parenthesis. 

Automobile Builder/Manufacturer 

Official nur- of firm or abbreviation in current use. 

AMG - Ame:.-, e- 1 Motors Corporation 

BMC - British Motor Corporation » 

• GMC - GeneraL Motors Corporation 

KJC - Kaysor Jeep Corporation 

RNUR - Regio Nationale des Usines Renault 

'J.ype of venichì 

VP - Private oar 

VU - Utility vehicle (of any weight) 

TUS - Coach or bus 

4x4 - Jeep, Landrover, or the like 
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Degree of integration 

CKD - Completely Icnocked down 

SKD - Serai knocked down 

rC     -  estimate (where possible) of percentage of looal participation in 
the final prico, including assembly. 

Preparation - plants under construction or about to begin operation!. 

Production in 196^ 

Quoted unen the figures are available. 

* indicates 1964 production. 

(RFA * Federal Republic of Germany) 
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