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1,      Prior to tho establishment  of an automotive industry m a dovtìlopmg 

country,  a systematic review 01   oil factors influencing its development is nec- 

essary.     The pre-investment  studios to be carried out   are 

(a) Prerequisite  studies  cr. market  research,   availability  of raw mato: . ilr, 
degree of  industrialisât ion  m tho country,   and governmental  policio 

(b) Technical  and economical  feas ibi1 1ty  studies, 

(c) Studies on the  influence  of the  introduction of the automotive indus- 
try  on tho  national economy  etc. 
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* Tho views and opinione a/pressed m this paper are those of the authors and 
do not necessarily reflect the views of tho secretariat of UNIDO. 
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2. In the pre-investment phase, eoonoraic and political decision» must be made 

3. Investigations must  be undertaken and criteria formulated  in order to 

select the xype of vehicle to he produced and to define the optimal  production 

capacity, 

4. The demand for labour,  raw materiale,  automotive components,  energy, 

machines etc. must be determined 

5. Indices for the assessment  of investment costs are given, 

6. All  previous decisions,  considerations and calculations will  influence the 

layout  of the automotive plant 

7        The erection «if au automotive plant  in a developing country should be en- 

trusted to experienced  automotive manufacturers 

3.      The automotive industry should be established with the participation or 

support  of the Government . 

9.       Planning of the distribution and service network should begin at an early- 

stage. 



We  regrot   that   some  of   the  pages   in  the  microfiche 
copy   oí   this   report   may  not   be   up   to  the   proper 
legibihtv   standards,   .von   th„uKh   the  beet   possible 
copy  was   used   lor   preparing   the  master   fiche. 



n/Mo.u/ii 

s« 

II. 

ai FWj Jg Tip 

Political  í-n,i .-•••.••wmir. motiv B 

Technical   -.nel économie  prereq .liai toa 

Advantages  ."/id (iiaadvautageo of a plant with 
a completo  production cyclo   rnd of a final 
MSOübly plant co-operating with specialised 
plants 

Hork org ¡nization and plant operation 

Requirements for materials and componente 

Labour requirements,  training and technical 
aasiatane; 

Energy supply needs 

General  layout of  a  plant with  a complete 
production cyclo and an  assembly plant with 
main production flows 

Facilities   outside   the   plant 

Houning centra   aid  L^rvicos  for employees 

Transport .at i on pro h ] oins 

AUTOMOBILE CONSTRUCTION AMD PRODUCTION 

Selection  of swopt  volume 

Engine  location 

Gear box  location 

Driving axle location 

©Igino design 

Gear box design 

Axle design 

Brakes design 

Gar accessories 

Gar body 

Tires 

Tendencies  in car dosign 

Influence of construction on tha basio taohaology 
and the development of mechanization and automa- 
tion 

7»m 

T 

II 

If 
14 
14 

» 

15 

li 
20 

20 

21 

22-27 

22 

22 

23 

23 

23 

24 

24 

25 

25 

25 
25 

f> 

26 



mm 
«**    "T11 «Mtt timi at m A mi -. 

•MftbUoMng %h     *<Mmi for  ~ttt<ot»bli«i «ali 

I Éffj***   -»f pr-t»'*t) n,   ì-|i *JIÌ¥ wt pro» *fs**fcife 
Í proéuc11.w!   >r«r J*I* ttt HI J4 

•ffvot o!   ;>r>M ì-trrn •'.ipr'ìUjr yn ¿sr^-luoti« 
/ t«olinicfui  'ui4  11?.  r<;l •tiontthlr t    Î lUtHir 

protuotlvity    mi  it v'«taunt»  t.n t «Iwiia â 
«Çttip&ont |H 

Sff<*ot of production eumoity  in the- 
; Indu»trini  bna„ and ito or*-%ni*rtion |§ 

J ( Compari son of plant  type« f£ 

i IV* fj^^75?Rl^ ma w m 
labour H 

Raw materials, »atarigli and component» 50 

»»orgy 57 

Areas gg 

Investments ¿c 

* »      romaüisiTEs FOR AUTOMOTIVE PROPJCTioy ^41 

Technical assistance from experienced foroipi 
manufacturer:? §g 

Materi-1 bai;.: of important semi-products ff 

Other industries and co-operative plants f5 

Gradual development of production fé 

Car maintenant, distribution and 3orvio© 
network ja 

**•   PRINCIPLES OF PLAUT DESIGN 84-91 

Layout planning Q4 

Layouts and flow-sheets of typical plants 87 

•II.  SUPPLEMBNT/iIlY PRODUCTION OF TRUCKS I» AUTOMOBILE PLANTS 92-94 

Laboui' input in producing trucks 92 

Advantages ani disadvantage in "¡ombinin,^ 
passenger car and truck production 92 

Conclusions 93 



'• * ** n/ii 

ftti. 

K. 

twiUtl**"*«    - WÍ    -   ,m>aPti**   |*%|,«M-H^^   tu 

.m       ,•, *, t .*'    »n* »,-try 19 

Bv»t2".l support   >f %b. Ttvurvat 9 

/.<lrdnt*trttlv , support of t'i,» »f«w»ii*wi*t 

It Inhabitanto p«.r pMMMiwtor crjr In vnriaue o ountri^i, 

2. Mlnimun annu-.l capacity of various taetlono J§ 

3* Operating r.i<.>¿.: nrvoy Ji 

4* Timo fnndn' survoy 58 

5. Porsonncl. in Ms^onbly plant |3 

é»          Personnel  in uoohauio.al assombly plcnt 54 

7. Poraonnul  in pi-int with co.iplotu production oyol# 55 

8. Basic indioos for an  industrial plant #0 

9. Install od ülootrio.-i o-^-aoity and olviotrirsal ûnergy 
consumption índicos fil 

10«           Phaaos of prMuotion 86 

Sample. Tablo 

Iksonomio forwibility report p§ 

Fij^_ircß '   * 

1»          Plant with compiuto production oyólo 17 

2*          Assembly plant 19 

3. Dependence of equipment rmd productivity in manufacturing 
passenger cars 38 



io. 

•i*t!«»** mm * ««»M»* ini»^ «**«»* 

* 

##   t***«-*!»**«»-»   i-«gr   -iff 

11»              Pl.'-tn*   witn   m?») 4 t.-   t r* *»!.#«: 11 »t,   'tv**i«> £§ 

13.            A»ie«My  'Man* wi*h yn.m*injt «te»? f|, 

14»          Snül mii«ftbl,v pìwt JO 





wvmmm 

Tv«' ' 

l*  fífJIBlift  'F âUK hìt0  iWtt^'M Pl^rnUIÜIT^S OF AUTttiOTIVS PRODUCTION - 

MJl£ J..1 "li1.' '-m r"%nr: or ALL J^OBI/î S 

?h» pr^don*! )n   if   * t   in'sii.--  in<'   lorn ,•!•  i.-   i .'h.iUeiKiiif; task from th*s 

•Ini  #f VI«N -if   >rir*» i*-..t •-•.!    t< -» n   1. i-   ^ul »ìnofàJ,pa -¡.i.  airme  it  is a typical 
r<>i#«Mi4ii%A< !•'•<»  ni    -,     • r ,.«   -t* V» di 14 *»tst, vi:»- • idely  in the developing 

-*trt«# Mtfc t«i>t>    •    l»»«,*i   ff a>*vtfl. r*.#n*,  -v» tu ral  wjo'ir-*s.  nunb«r of 

*>*fcit4*t*.  mfm% mi. i*-*«*«. i   M.^MM»      J •»•   .ill   «f th« ttevelofin^   * nintru*s art 

**%   t-* «*#ft«t  *-#i|*l*Mf * lvfc»t  %#  |f*4»*tr*--»       ri'-i,-  ewt»lopM*mt   i-   U«it#d to 

' ii»#r    '   *%•   *»#***   «r**    "#n»«'-#t     ri--*H  ,   .'*wtri*a  wh.ot  |>u«<t*«c « ->irtaln 

-   **# «wMMf i* « *t«i     *--J**ê*#*i «f-fr^Hí i    tfet* n»f*tt «totting the 

**»*»#   *    f>  • # ##«»** *t%»*   %f-*i  * <H»*  •*•*!** **•*%  «*^   »4#fetnlt#»'i  "«for*  m%& ênfiHf 

«%i«t • tarn* *m   »* * «**#.»*$    -r ^«««»ft&t^i ,»•#!* f«' I4M^P iwmmm> 
%-*    f%4^4    »*%* %     *****    ^«-ii^t»    *      ,J       .igfc^    «*#***    ^»sMfc*»     *#»f.i,*-* 

t»)    ^%W^*      itti      5»      1*.     *>F     »'.#,      f»#«#««|    *     •*fff-#«W| 



ÎD/W0,13/n 
Page 8 

(c) Government policy supporting the development of th« automotive 
industryj 

(d) -Tav.» material base including energy; 

(e) existence or mechanical  engineering and  other industries able 
to co-operate -vm v> sunplv components 

The appraisal of these political and economic criteria is an initial  factor in 

deciding to establish an automotive induci 17/. 

4. Before making this decision,  it  is necessary to study the experiences of 

countries with a developed automotive industry  and to search for analogies 

between the problems of a certain country and th? home country.    The growth of 

average demand is indicated by the number* of inhabitants  for each motorcar. 

These da.ta and e::amples of determining the capacity arc included in chapter III. 

5. Automotive  industrien  should bo established only  in countries  that  have 

reached at  least ai: avers-re  level  c f industrialization  and standard of living. 

Such countries are usually  a*.le tc   solve the problem  of their own  industrializa- 

tion,  employment,  specialization ctv 

6. The  decision to creato  an automotive  industry  in a developing country 

should be  accompanied by securing fiscal,  commercial  and political  measures of 

a' support i ve,   restrictive  or even  a  prohibitivo  character.     The main tool used 

by the  government  in  a  given  count**- is the restriction of automobile  imports 

or a completo  ¡ronibition of  importing a  certain automobile.     The  local  govern- 

ment can thereby force  the  foreign   automotive manufacturer to begin  production 

in that  country,   providing  the market  is  sufficiently attractive. 

7. If a foreign manufacturer is reluctant  to introduce production  in a develo- 

ping country,   it  is most  often  for  economic reasons.     He  faces higher production 

costs than at home  if the manufacturing cannot   oe carried out  on custom-built 

machines  in lar,<re quantities.     The  experiences  of some  of the  larger automotive 

manufacturing niants shev.   chat '.fith a corresponding production in a developing- 

country may   increase  the  production costs  as much as  50  per cent. 

8. When the foreign manufacturer begins production in a developing country, 

his first step is to set up an assembly plant   -jith an import of 100 per cent 

of the components. 
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9. The foreign manufacturer very often réservée the ri^ht to return those 

vehicle produced in  the assembly piani,,  and later on in the automotive pro- 

duction plant,   to  tho  OXÌ3-..Ù1.T ^leo network of his own country.    Ife also 

insists on checking the quality of »reduction so tuet tho reputation of auto- 

mobiles with his  troaomark m.11 not   oo  imperad. 

10. Por supplying the technology needed  (technical know-hov,   production docu- 

mentation,   engineering etc J,  the foreign manufacturer demands either a flat 

sum as rémunération,   or a ce^t-in nPrrpn+  r--r +\-•  « i ¿> ,     x    A ^.^.ii. percen. ... ,-.*  ci   tL- value oí  each  oroduced 

item,   or a combination of tha tvo systems.     Ln establishing the automotive 

industry in a socialistic  oountxy in collaboration with a foreign manufacturer, 

general contracts ero  oft eu si'ui^d f&r -,  i„m,   <,.m   -,- i   „   • r úi j"-Q    ur a lump-a am price  if onpineorimc know-how, 
technical assistance  aiid spedai machine  equipment  are  included, 

11. Hore advantageous  conditions are precent  when the produced automobiles 

are destined for tre market of the developing countly.    If these cars are to 

be exported,   the manufacturer quite frequently demand, further supplementary 

fees for hie part   in supplying the technology. 

12. Under these circonstance,  it  i. not   surprising that the foreign manufac- 

turer do3B not  o::p.3K,  a .„ec,-,]  ^Uin^aes  to  fintee íiradual  production  in 

the developing county       it   i, rore a.:;r~eabi. to lum .her the  financing is 

ensured by the nmf.vturor hrneulf i„  t.s*  country in gestion.     Should he  be 

forced by con.petit.on,   h<v.:,vcrf  t, oh^e  his  standpoint,   then it Wally makes 

no difference to  lum  -.Aether he is  offered the  financing in  the  form of credit 

or in the  fona of capital  r~.rti.vrPti on  in  the  .neuly  organized automotive 
industry. 

13«    Frcm the point  of vier of the developing country,  there is usually an 

effort to require the direct   fin,ncin¿r of the  on^naenn; xnov:-hov and compon- 

ents from the foreign manufactn.ro,,  at  i ,ast as an intermediary,   as in case of 

the credit transaction.     The  invests n the developing country must  consider 

carefully whether a credit  transaction or the   capital   participation of the 

foreign manufacturer is more advanta^eoue  for hira 

14.    Another prerequisite for the developing country,   v/en before deciding to 

beçin asserahly  or fTradual  production of automobiler or lorries,   :8 a technical 

and economic feasibility study.    The conclusions of this study indicate whether 

or not the technical  and economic conditions of the country are advantageous 
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for industrialization of this type,    The economic portion of this stucfy render« 

data regarding the expected factory and the national-economy profitableness of 

establishing the automotive industry,    The calculation of this profitableness 

is decisive in considering the expediency of the investment,  and  guides  in 

evaluating the results expectec1  by the manufacturer,    In the national-economy 

profitableness,   the  influence  jf distorting factor::  is eliminated»     Such 

factorn ;re various  tox and customs  hone fite,   unreal  rat¿ of exchange  of the 

local currency and s;'. on,    On the other nana,   pnenoraena accompanying invest- 

ments of this type  are alse considered-,     3uch phénomène arn higher consumption 

of fuels fund lubricutc brinai n~ tu:-: incorno  int'^ the treasury,  and favourable 

factors  influencia;; the  employment  cf the oo—op».rc ¿i.i(» industrial  plants  (e:g. 

taxes and insurance).     .he study she Qd be conducted by an independent  consultant 

who would recommend the noct suitable véniel; ì'JV  che market in question and 

suggest  a corresponding traete nar;.,     The next question is v.'hether the manufac- 

turer of the  recommended trade nark will  be willen; to collaborate. 

15. JXirin;; the consideration of the a^ove process,   the authors paid particular 

attention to experiences  obtained from the building of the Czechoslovak auto- 

motive  industry.     I" e iure the  Second World '.Jar,   tuie  industry was quite  scattered 

in Czechoslovakia  .and >;ae eherecterized by a predominance of manual  -ork.     The 

development  of the  present mechanized large-scale  production industry  tath an 

output  of about  400 cars  o-v day,   offered many problems  girai lai' to  those  in a 

developing count 17/ with a >~oed level of industrialisation and p.  good purchasing 

power of the population.    The only difference  in   that the production documenta- 

tion is of Czechoslovak origin,   no the costs  for submitting technology were 

minimal»     'l\peri«nces of the developing countries nid accessible knowledge from 

world-renowned automotive manufacturing plants were  taken into consideration. 

16. The recommendations in this paper concentrate  on the production of passen- 

ger cars 3ince this is the focal  point  of the automotive industry.     Production 

of trucks is considered a supplementary production and will be described in 

chapter VII, 
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Technical and economic prerequisites 

IT.    After considering political  end economic f'-u-.tevs,  it  is -usually necessar;- 

to oariy out 3tudi.?3 on -.ha Gal.rtioa of the tv:- of vohiclc and the optismsa 

production capacity 

18. One criterion for a-lection of th> vehicle typo is  the determination of 

the engine capacity best  Luitoi to tlxo specific romtiy,    Other oar parameters 

are a useful <?iitie  in   .tue:  determination      Those iro dujeribed in 'lotnil  in 

chapter II, 

19. The criteria for determining the  rptiraum production capacity of an auto- 

motivo plant uro: 

(a) ilarketin¿; pocsioilitxea at home and abroad (sales at noma fro« 
the point  uf vie-.; of the nain trend if motor development,  sales 
abroad from tho point of view of ?  ratio of costs per product, 
and prooont ana futuro export  pricus); 

(b) Availability  of raw materials,   parta and groups within the 
framovioriv of the national  economy,   51   import nosoibilitiea; 

(c) Rational  production  r^;anizatioa; 

(d) Influence  of  technology on product ivi tyk   rapacity and  invoat- 
ments in techno] orinal  equipment,   and their relation to  jach 
other; 

(e) Consumption  of onor-;;,   fuel   uid water,  a»id tho  evaluation of 
coverà re uith reooect  to a chosen branch of construction; 

(f) Transportation  poyyiuiUtios; 

(g) Exploitation of i. io our ffxn.i certain regions; 

(h) Production distri'mtion  into ssverai plants,  and the develop- 
ment of a 3u->plomntar/ capacity  for the newly deeijned plant. 

20. Some of the above  points are  limiting criteria for the determination of 

the plant crpacity.     It   i^ net  the task  of th.13 utudy to evaluate  in detail 

all the mentioned influences decisivo for determining the optimum capacity 

limits; however¡  consideration of the basic criteria aiding this determination 

is included in chapters III:   IV, and V, 
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Advantages and disadvantages of a plant with a complete production 
cyclo ima  of a final assembly plant co-operating nith specialized plants 

21. After determinin ; the planned car requirement :nd .he optimum production 

capacity, it in neco¿n;aAy V->  st'idy various technical and economic problems of 

the plant construction. The dcvelurwont -->f the automotive industry will pro- 

ceed from a plant assembling- ' Incensed automobile i.ith a gradually increasing 

content of locr.lly produced oompxients towards a plant having a complete pro- 

duction cy;le. This foncentrated manner of  production is not typical for the 

developing countries.  3ach vianta arc no. generally found even m the more 

developed countries.  Jcor.omic, technical and organizational problems lead 

instead to the est Obliakmjnt of specialized piaras,  To point out the basic 

problems of developing ~>no or another type of production (final assembly plant 

or plant rith a complot2 production cycle), all the problems involved in the 

automobile plant construction arc listed in the following specifications of 

the two basic types of plants. The main characteristics, and the advantages 

and disadvantages of etch arc gi/en in such a way that the entire link may be 

studied. 

22. A plant vith a complete production cycle (concentrated production) usually 

includes the following shop?; 

(a) Grey iron arid malleable iron foundries, steel and lijht alloy 
foundries, f >r;?i.!<r and hot pressing shops: 

(b) Hetalworkin-? sh-ipt; for the production of all _iads of boxes, 
•    rotary and yrjar rh^el parts and sc on; 

(c) Cold presein,; sìioi-s, including a larga car body pressing shop, 
pressing; jhopt l'or ¡r¡edin:i avK> smali stäupinga, workshops for 
volume forming, weldinr shops, hardening 3hops, surface shops 
for treatment, ¿*nd. upholtjúexy production; 

(d) Shope for tue assembly of sub-yroups, car bodies and the car 
itself, 

23. The advantr,,^e3 of the complete production cycle plant are: 

(a) Basic semi-products nade to ¡ujasure in the plant'3 own 
specialised vorkshops, ensuring high quality; 

(b) iiinimum transportation ais tarcos between the production 
areas; 

(c) Maximum use of metal-scrap materials coming from the- mechani- 
cal shops and pressing shoos to  the foundries; 

(d) Accurate or.-thö-spot planning so that the plant is not as in- 
fluenced by the supplier possibilities and variations in 
oarket prices (particularly important in developing countries 
whore timely and f-ood quality co-operation is difficult to 
obtain). 



OP 

ZT/'-n : \/ : i 
P".^J 13 

24*    The disadvantages of plants of this type are that they requireí 

(a) Higher qualifications lor the personnel  in various pro- 
fessions; 

(b) Higher level  of production control  and quality choeliinj; 

(c) A rather hi.'^h production capaci tv fer p   ^reat variety of 
part s. 

25»    A final assembly plant  usually includes a   -T body    oldm.j shop,  car body 

assembly shop,   puint nho;> and final assembly shop.     It nu'3t be sufficiently 

equipped witii atorado areas.     It co-operates with several specialized produc- 

tion unitb ,'po graphic ally dispersed which -supply the central assembly plant 

with parts, 

26.    The advantages of such  -   final assembly plant  arc: 

(a) llora effective assembling with no significant difficulties 
(particularly in  the cose of smaller capacities and less 
developed  production); 

(b) Considerable  specialization and a simpler production start; 

(c) Mosaic-pattern  layout,   i.e.   locating  individual specialized 
workshops  m various areas with  the  required production base 
and qualified employées,  which encourages the   further  indus- 
trial irriti on of various areat, of the  country  and thj utiliza- 
tion of  abietina; cimi lar .-i cute  for the  production of compon- 
ents; 

(d) ISasier production control even thoumi the requirements for 
supplying the plant  vitn components  increase, 

27«    The disadvantages of this system are: 

(a) High requirements  in the co-ordination of external supplies; 

(b) Larger 3tora<TO area.;,   the sizes o£ which are determined by 
the supply cycle; 

(c) Higher transportation costs especially  in  the c?,üe of various 
bulliy  or delicate parts. 

28.    The most  connon plant  is a compromise betv/oon thece extreme cases.    The 

actual production conditions, their complexity, the possibility of co-operation, 

labour and other factors must always be seriously considered when determining 

the plant type. 
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29.    Tho assembly plant allows the developing countries a fast introduction of 

automotive production quite challenging and complex with respect to investments. 

Production starts by purchasing the  licence fron an automotive manufacturer 

with lonj traditions -aá experience,   and adopt in- his methods of organization 

and production,   whicn enables an  economical and -radual  daveloping of and  in- 

vesting in  tho  automotive production  in  that country,     Contacts with  tho  basic 

plant  offering the  licence gradually  decrease and  tho  actual  production of 

components increases according to  the   technical and economic  possibilities  of 
th© developing country 

ijr::   T .amotion  and pla.it  operation 

30. ^Qrkin^ ho.ro:    The : Jrkin» hours  are determined by the country's laws 

and customs  and vary  from /[? to 43  hours  per ueek, 

31. ifumhtu-  ,v o aftr,:    Tai:- number is determined by the composition of the 

workshop,   P-,:,-.i-Lliti.i;i of labour rebutment and by equipment costs.    With 

respect   t •  f--    -at  charter; in production provoked by customers' requirements, 

it  is doniral.l,   to  am at a rapid equipment  amortization.     This coefficient 

(number ,r uiuftn)   should be  in  the  ran-, of 1,1 to 1.93.     In workshops with 

expensive   nehmen  aad equipment,   a  three-shift  operation should be considered. 

32. 'aplace  fund:    The workplace   fund is an annual  fund in the case of two- 
shi ft  0 no i.T' 11 on 

weeks) 
-sinus th : vacation  of  tho   hole plant usually 30t  at two 

33      ^H^nioi^U;  ann^l fund of machin  , -.nd 0gaipn3.it:     Thic is equal  to 

the uouunal  annual   fund min-* ,  aunb.r  dctonnimd by  f;e  coefficient  of losses 

per repairs  {minimal r, pairs aad a  shr.re ,t tue Tcn ral  repairs).    Datailod 

descriptions of these oroyas ara   ,iv ui  n ch«otor  ,7 

lîSÇLLirejnJflts f JV mat .»riais and components 

34-    Tho requirente of an  vutomobil,  -áth resp :Ct to the consumption of 

various typos  of „atonal, and producta  of div.rs,   industries are rather hi* 

The production economy is particularly   influenced by  tho metallurgical products 

and by thosa products obtained through co-oParatrr3 association with other 
plants 
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15- »• ootor-oar production requires a considerable volume of: 

(a) !¡!ÍÍn rae*al1
lur^ical «took (bars, sheets) purchased from 

metallurgical works; 

(b) Porgings and castings; 

(c) Various materials from other industrial branches (fuels 
lubricants, chemicals, joining materials, plastics, paints, 
textiles etc.); 

(d) Finished parts obtained by co-operation from other plants 
{electrical equipment, carburettors, various filters 
cooleru, bearings, wheels, tires etc.) ' 

Por a detailed description of these problems see chapter IV. 

Labour requirements, training and technical assistant 

36. In spite of mechanization, automation and a high degree of settled fea- 

tures, automotive production still places high demands on labour, especially 

in the stage of final assembly and in the auxiliary departments.  3ven though 

,    there are considerable requirements regarding the volume of unskilled labour, 

production still needs many qualified workers for organization and control, 

adjustment and maintenance of complex production equipment, and 3o on. IN- 

the development of production in automotive plant, mast be carried out in 

i     collaboration with a well-eatabliohed automobile manufacturer who offers: 

(a) A licence for a technically perfect product backed-up by many 
1           years of experience; J       ^ 

(b) Production documentation with verified and prxotice-proved 
production technology; 

(c) Production documentation with the basic materials needed for 
realization of production; 

(d) Training and education of selected categories of employees. 

Por a detailed description of those problems see chapter V. 

Inergy supply needs 

37. The consumption of various forms of energy in an automotive plant is hirh. 

The types of energy are as follows: steam, electrical power, industrial watw. 

compressed air and town gas.  Other industrial gases, «<s. acetylene and oxygen, 

ore consumed only in smaller volumes. The consumption of energy depends on the 

type and capacity of production, type of plant, production technology, degree 

of production mechanization and automation, climate conditions, working en- 
vironment, culture and hygiene. 
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38.    The establishment  of an automotive plant must be preceded by a proposal 

of the production technology which helps to determine orientation indices for 

the consumption of tho different types of ener.^jr.     In the first phases of 

plant construction,   tner* are   u-ually very few concrete  basic data on hand. 

Therefore,   it  is necessary to start  with the ascertained and well-proved indi- 

ces of other plants i-'htcn aro  rendered more precise  in the course of further 

work.    The indices usua] V reí'.r te   a production unit:     one manufactured car 

to one employee and on* squar-> metre  of floor space.     Por a detailed descrip- 

tion of these proni ems  v-nc chapter  R, 

General   layout  uf a riant with a complete production cycle 
and an assembly plant with gain production flow 

39. The drawings  intr^ducau  m  fi,r.ire  i a8 exaraples  of general layouts and 

fi*in production flows refer irt all  caste to medium or large plants co-o.ierttinff 

with suppliers to the normal evtent and producing cars  of common construction 

with engines of low or medium capacity, 

40. The width of the pre-production .-»ran is determined by the pressin- shop, 

whereas the width of the finishing zoru is determined by the car body shop. 

The crOM-i/iao production linea, osreoially tne dryin* wans and paint booths 

with a length of about 1<0 to I90 metres, determine the width of the building 

(about 200 metres). This ensures the installation of the equipment m a 

streicht line. The width of the mechanical shop is equal to the width of tht 
car-body fîhop, 

41. Tîaw materials  are  fed into the building in both  ¿ones from the longitu- 

dinal sides turned away from the main road of the plant,    The material flow« 

through the pre-nroduetion sections width-wise at a right angle to the main 

axis of the plant  and continues  in a similar manner through the last  stages of 

production,   13.  through the mechanical shop and car body shop.    By introducing 

outside sidings and msido connexions  between both main  zones,  the loop of 

material and product movement is completed.    In such a manner, the shortest 

route from the pre-production ata*e to the finishing shops is achieved. 



ID/WG.n/ll 
Page 1' 

Figure 1 

Plant with complete production cycle 

Etyi I Large and small pressing shop 
la Electroplating shop 
2 Foundries and forging shop 
3 Production of mechanical parts and assembly of under- 

carriage groups 
4 Welding shop and car-body assembly shop, paint shop 

arid final assembly chop 

42. The mechanical shop is fed from both sides (one side semi-products from 

•etallurginal shops, the other :;de bar material).  ¡'hin determines the longi- 

tudinal location of the ".cserrHy-proups assembly shop in the central b-iys of 

the building. The length of t.-.e production lirat; >  eeds 60 metres.  Dividing 

the mechanical shop into two parallel production • u:es, placee at a right 

angle to the group assembly area, proves to be very advantageous. 

43. The transportation of all material and supplied parts is carried out along 

the sides of the buildings, turned away from the plant's main axis.  The metal 

lurgical buildings, which have the largest consumption of material, tre ] erf.. . 
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nearest the railway station.    Thus,   jhoets for the pressing shop, metallurgical, 

ohargins and moulding materials,  as well as metal  for the metallurgical worlœ 

follow tho shortest possible route feuding into tho respective shops. 

44.     All materiale coming from outside the plant,   including supplied parts, 

aro delivered to  the mechanical  and car-body shop buildings by means  of a 

siding at th;• sido   turned away  from  the main road, 

45«     T*Jith buiLdings ground  in bloc!.s,   an important consideration is to safe- 

guard the possibility of  futuro  extension of all the shops to keep up with the 

expansion of production,,     Fixed  limiting points in tho mechanical shop build- 

in,? are the  transfer linen,  engine tect  rooms  and  rjar-box test  rooms,   and  in 

the car-body shop buildin,,  the welding and paint  shops.     This single-purpose 

built-in equipment  and machinery cannot be relocated in tue same way that 

other machines and equipment  in the other workshops  can,     Thus,   the general 

layout has to ,-o along with these fixed points whenever expansion is considered. 

However,   expansion  of the  plant   by adding new areas  is  the  last  step in pro- 

duction gradation.     With respect  to tho single-purpos;  linos,  machinery  and 

assembly workplaces,   the  pLant must  be  designed   in  such  a manner as tc meet 

production gradation without  any major supolementary Investments purely by 

speeding up  the production time,   reducing the operation   time  by employing 

various  fixtures and handling equipment,  and by exploiting the  reserves  in 

machines or shifts»     In caso of a considerable rise  in production,  a reason- 

able way may be found in proper specialization and co-operation in the produc- 

tion of selected parts vrith various  factories, 

46.     It is possible to  Implement  other ¿onorai layouts of medium and large 

plants.    In any case,  these proposals munt b« subjected to the technological 

flow of production by eliminating the return routes and crossings.    The organ- 

ized material supply flow and the components and supplied parts flow are the 

decisive factors of the proposal. 
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Ktyt     1    Pressing shop and  car-body shop 
la Electroplating shop 
2 Paint   shop and  car-body  accessories  shop 
3 Final  assembly  shop and  shipping department 

47«    The larger or smaller assembly  plant;; have a considerable number of 

deliveries  of material and  components.     The  latter are  usually more   problema- 

tic with respect  to  thsi- vol ime,   since  they arrive   aready   processo.:   >tnd 

their shapes  (engine,   clutch,   axis)   conrea<• • tly   n-   .ire  larger car-loading 

areas and more  care   in transit.     In  this case,   U •- :s:ological  production  flows 

must be  strictly observed,   even though  the  flows  are  simplified  and  eliminate 

relationships between the production of semi-products and tha mechanical 

shop. 
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Ono can reduce this fco tho basic relationship: 

find assembly       <^ proas in/? shop 

undercarriage groups and supplì od 
part s 

Facilities  outeidc  the   niant 

48. Since an automotivo plant r jquiroc hi -h amounts of energy and water, 

public sources and facilities r.iuct be av-ilacle  Tor tho manufacturers.    Re- 

search concerning public source and networks must be  undertaken simultaneously 

with tho elaboration of the baiane  of consumptions,   since the  extension or 

possible reconstruction of tho sourcon  anc   networks is a rath or costly and ox- 

tenoivc matter which sometimes may even load to the rejection of tho selected 

site. 

Housing centre .and services for employées 

49. The automotive plant site mast  bo solocted with respect to the chos«m 

plant type and its projected development.     It must have sufficient reserves in 

area and a connexion to the  public  enerva/  and transportation network.     In no 

case may one neglect  tho housing,   r.-creation  and transportation of the ¿mployt^s. 

Oreat  attention mur.t  be  paid  to the  pretention of th..  environnant  since  a plant 

with a complete production cycle ine 1 «din.-; the metallurgical  base .Truces heavy 

demands on  transportation and ceases concentrated  industrial  exhausts.     Tho 

disposal  of the latter  is very important.     The  plant  aloe r^uires  a  large 

number of employees.     The site solution,   therefor.;,  must be preceded by a 

thorough population structure and sociological  survey which   .-ill  uncover labour 

resources,  their number,   location and salifications. 

50. On the basis of production demands  and population structure  surveys,  con- 

clusions can he dm• rojarüm- housing and possible puJlic transportation 

of employees,    The construction of a housin,,- centre which includes public, 

health and cultural  facilities posee complex pro;. Ions.     As a rule,   it  is regu- 

lated by tradition  .and by the  streidard  of  liein- in the  respective  country. 

Tho construction of housin- centres may bo concentrated  in the vicinity of the 

plant  or may be dispersed to the nei-hbouriné- villages up to .•> maximum commu- 

ting distance of 30 to dp minutes by public transport means,    All those 

points must be discussed with the authorized regional offices. 
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Transportation pro!ICES 

51.    Transportation  is an in port: 0'   r* -tor wheo considering- tho automotive 

plant location,     A larfre vot.aj.o—,H*-apiari ;I  requires a .food public network of 

roadsf  railroads and potssiuly Wotsrways.     Similarly,  transportation of finished 

automobiles c.-vjjec  a considerable voL'ino  of   troi'fio.     Â p;.osea.<?er car v;ith a 

doad weight  of one  ion  re-T.!Ír:c.f   inoluding pc-rop  and auxiliary materials, 

aoout   tuo tons   _>f varioxa   prod^o* iom n-xtcrUJ ,,     TI tir. ne an fi that with au annuel 

production   :.f 2^,uOC  p'scanner  cars (óf0v)c    . f),   'V ,00*"   tony  hau  te  be 

supplied and  ^»OCJ  tous  oWt: no'.-exploitable '..'aste haò  to bo  shipped.     However, 

the supplied materials  -..re   "0   v?riouo kinds,   rancla.-: fror., ber material«,   elec- 

trical materia]u,    md 3 an-lic'    -.¡lâponents  to •jomoK-io crrou:.;;,  coining from 

different  plrc-.-s  io various   'oi-.jucs and packing«.     This  ooeeso itotos a concreto 

analytic  aooorain*' te typen before the*   type   ef trojiüport-'t un   Ls determined. 

The shipping of the  fin i où cd präsenter oars   in   pro.denn tic  ov;itar to sir.c ¡ind 

irregular shipping schedules,.     Tuo shipping is subject  to ooasorial variations 

as a result  of  fluctuations  in  demand.     Thus,   adequivi o  free opaco rust  bo 

considered for the  ^torogo r,f finished producto.     Post  r'iny  of thv  ouinufac- 

tured cars arc  a bur .ion  for tho   roads  arid  aro  a ae^otivü  factor  from the point 

of viov; of exhaust gaseo  ano  noise    These  problème lauot  bo considered  in 

detail and discussed with competent transportation officialo and regional 

offices. 
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II.    AUTOMOBILE CONSTRUCTION AÎ1D PRODUCTION 

Selection of swept volume 

52. The development of automobiles in European countries shows a transition 

from low swept volumes to the 1>Q0 cr^ ,\nd 2200 cm    classes.     For countries 

wishing to develop their automobile  industry,  the following standardized row of 

passenger cars and their enfino parameters shov/r the advantages: 

No.  of 
Volume Bore/stroke cylinders Output 

(o*3) (hp) 

1000 0 6R/68 4 45 

I5OO $ 62/68 4 65 

2200 0 62/68 6 100 

A four-stroke,  four-cylinder,  in-line online of the I5OO cm3 class in comparison 

with the higher volume class calls for a relatively lower technological labour 

input. 

Engine location 

53. The probable development tendencies-  ir. the passenger oar construction 

expected in the coming years were specified according to the basic character of 

the oar, i.e.  the construction and location   ;f the engine,  ¿ear box,  driving 

axle,  bra'x mechanism,  body design and the extent of accessories.    ; ith respect 

to the world passenger car production volume,   the engines arc categorized as 
follows: 

(a) In 32 per cent of the total rorld production, cars maintain the 
classic engine location - at the front with a transmission shaft 
to the rear driving axle- 

(b) Only in 15 per cent of the -orici production do the cars have the 
engine at rear and a rear driving axle; 

(c) About  3 per cent of the world production deals with engines located 
at the  front with a front  driving   axle. 

54. This distribution has remained basically the same and it may be presumed 

that no romar'-ablc shift will occur in the near future.    The advantages of the 

"(a)"  construction  lie particularly in the production and economic field,  since 

the engine located at the front maker, it possible to produce a wide scope of 

car modifications without changing the standard chassis structure; e.g. delivery 

•ÜHH 
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car, sports car,  and air.bidmec bodies.may be assembled.    In this way,  the posrihlc 

applications of produced vehicles in ?  : i von class arc extended.    In addi*ion, 

good riding chu.ra0tcrir.tic3 c: cere rciri-irc a een:,r~ oí ;,rjvitt,-, located in front 

of the centre j   i.e.  noerer io the  front   axle.     This ca.: ec  achieved only by 

placing the ermine at the  front.    1'hu.s,   thi3 conception appoai-e as; most advanta- 

geous in the oatloo^ for the  fi.lur_. 

Gear box location 

55. According to a surv-v of tac rajority of produced cars,  the gear box is 

located by tho engirt,  alt how h eon -•. manufacture re locate  the gear box near the 

rear axle.    FIOìTI ilio point of vie.' of nvoductica,  the crcatioa of an aeecmbly 

group ,:engine-fee-'r tox-axl"" appear.-,   aos4- advj- v; a;; sous,    l'ho rcouiremonta of a 

broad scope of moixficationp! in car «o-iiet x;onJd mean transferring the drive to 

the front axle. 

Driving axle location 

56. Locating the driving axle  at   the roar in ears v/ith the engine in the front 

prevails in 32 peí- cen¿ of  the we rid production,    However,  in order t.) eliminate 

the transmission shan't lunr.ol Irt/eer.  Ihe engine an.i the  roar axlo,  some manufac- 

turers introduce civculatien shafts.. 

p'^Jaio ^design 

57»    r^9 classic four-strike, ¿"-line potro.1  'ator-eoolod cugino, perfected to 

a level of hi¿L quality an^ hi..^: wor^-r, reliability, shove no sign of being 

replaced in the near futu.jv   • y engine r,  ci' an\  oih^r conception.    Air-ooolod 

engines account   Jcr 1:ìZL  lian 3 y^\  cent  Lì  the v.orii production.    Rotary piston 

engines still  roevire eer' .«ir: a; sign and technological development to lessen 

sealing, hi^h    peed,  a:;<i  ';cmi.• rf-turtî pinocene.    Turbino- orpines still rccpiirc 

the development of exchan^-.':.^ v:it"i ac eptaclc  themio and economic .iffectivonoss. 

It is ver; ri;ky  ïz.-  \ pait-c gev err :na:m?acturer to cr>rr;' ou„ experimente on 

his custode: o.;   li jrûforc, he seeks tc  improve engine djtailr:   rither  than attempt 

revolutionary cb Un.c .    Thar«.- are tendencies  to increase  the valve diameter, to 

produce rigid conr-Limc'ion east cranked?ftj,  and to improve the quality of 

materials oí  the part^ .. 



rr/w-'ï.i -/a 

Gear box dea ir ..n 

5B,   fhsre ie a world tendency tov/ardr tfu. application of automatic hydroaochaalc 

I*ar boxes that arc an advantageous catenation of the present mechanical ¿-oar 

boxes and well-tried typoc of hydrodynaiaic torque convcrtore.    Proof of those 

tondoncice ar: the introduced designe oí  hydromcchanic L'o?.r boxee of the Ultrasatie, 

Itynaflow, Fordomatic,  Powers lido,   Roith-Divabus, Hydrooedia ma especially of the 

Boifc-Wamcr YJ type introduc. d in can, of the l^QC to  ,'jOO cm3 class,  -,ü voll as 

the gear boxes of   the Hydrooatic - Ornerai Motore Corp.   and the ¡.erceden Donz 

automobile.    The constructional and technological complexity of these «ear boxes 

with their opicyclic ¿care, «mltipL di~c clutches and hydrsœatie converters is 

higher than  in tho caco of the precont mechanical types.     Both turbine wheels 

and the converter stator arc made- of precision steel  forging.    The fear box is 

heavier than the  four-speed mechanical   type.    In introducing the hydromechanical 

gear box, European nanufacturors will air.o be aeekinc s. desirable automation of 

the speod control of the pascandor can;  in tnc 1500 and 2200 cm3 volume cíaseos. 

Axl'- dui; i ¿m 

59.    The application of the two main types of axle construction, i.e. rigid ana 

oscillatine;, in European countries in the last few yean is tHowti in ths followingm 

table : 

Federal 
Republic Uli ted 

Qf Germany       Kingdom France Itnlv 

(porcentajes) 

Agid axles 42 8? 62 69 

Oseillating axis» 42 5 25 I9 

Other axles 16 8 13 12 

The rigid axles prevail corresponding to the quality of roads in the lietsd * tatos. 

With additioail improvements in roads of other countries,  similar tendencies are 

to be expected in axle design.    Accordine to the volume categories, the shares 

of the basic types of axleo are as  follows 

Volume 

(cm3) 

1221              IM                13& Larasr 

(percentages) 
Rigid axles                                  50                  75                     90 JQ 

Oscillating axle»                       25                   25                     10 23 

Other axles                                  25 ? 
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60.    An outstanding tranci  ici   fron t.V   croient dron, brake dosi^n to disc brakes 

i« apparent.    The disc broker a-., more   e Ticchiv<:,  their cooling is better and 

their nizo i¿ moi-3 ndvan+ufceu •„     li  in ovitvmt that  th-j future cars vili  bo 

equipped exclu3i\oly wr.h    is- lo—k-a,  the to mnologicai Cvffiplaxity of which will 

not be higher than in tao C.UJ-J ui   d.vjn orakon;. 

61, Trends in pr^sor^cr cr.v proivvi-ioa amicai-J tiint the buyers» doaand for 

firrt-rate oar accesorio;* .•!'!! .inoieaoo.    It in ccrro.it  to acrume that future 

ears will to bjttor •-•au.lrr^- -'i'^*  aiv cordi tjcidng novice.,  :jid other oauipment 

to increase  the pai.-c.ngor: '•   co.nf3.-1.    Ino ¿cuir. 1 fo.-? rcho-r automatic devicoe will 

alsü .Increase.    All   of t<ú;> via  ^eai towardB ?.. hii;:hor constructional complexity 

Of tho car,   oppeci;.li./  ui -.¿pl.-v'.) ,-, VUC-'.OUL  so-vo-Piochra.iams.    Parallel   to  thiü 

growing complexity,   tie r^çai^-conts r»^a.:dihe- »ivubJofir-cc operation of tho car, 

a aJniarura of minioru.r.cc work,  rJ. rdusuin unkejp conto ote.   w.ill increase as well. 

62, The production re ou ir ;•;• t •  ?f a ..-.uic^ru uri4 jr carriage with the enfino in 

tlw front ird.uic a he-u\Lv  ^•atf'-.rm, or cento oth' r «solution not requiring a 

soli-supportili*,  body,    lii-    ^.-.m^  in c-u  h^i.v  u^-i/ii   uvid towards a panel design, 

i.e. welded franiì vi ih \;J: •jv.-jd. ->*   ; vulr   e -. -1 x ,    ovy chai^o-o-vor of the panels 

in case of defoliation oc   * rosul.t  ci" ao.ûdc-njrj  jtc,  .. nw.'d und reedy change- 

over of the   pody 3he,:.a    aal ;.-.     r-Ln^  i.,  cu-.  3nvo:Uont ot   costly car-tody wel- in& 

equipment.     Tbo p^na-»», ;;üi ^-'-c1;; v; f^c^.i  >,~ plasme-ciad ne tal sheets 

so that +ho -najori ¿y of i-ciitin/  wj.-k f^y be avoided,     me architectural design 

of tho bodies will probaoiv ce BVD.í- et 1\, corrteivt uLaiifüu.    The traditional 

«extile ar.d p.'.ra-ii'.ï nat*»:-.'.\.s \r. 11  be vsod for upholstery. 

63, Tnere is a troni VmaJn vii-r.j vith e ico i tk.ii.'5 und u low section and larger 

contact surface ,útn th«s roac..    A1.-3-) Hpcrtani iy increased sprintine and a hirfior 

load oarryir.6 capacity.    T.VJ œir.irc-.'i ,/r-cel diarie-ter p**o:>xbly will not drop oc low 

ten inches. 



Tendencias in car design 

64.    The foregoing paragraphs r:vcal  the basic jonatruction conception of 

p*.Ben*er cars.    It is possible to .„-in,te  that  in the  next ten to fifteen ye««t 

(a) Basic or revolutionary ch£n.,.u:   in the  design of the car engine and 
other unitt cannot   tn expected    but a gradual  improvement of the 
woll-teetcü principios i:-,  to  he anticipated. 

» 

(b) The manufacturen;  will  incontrate primarily on improving the driving 
pwperUcc oi   the  vehicles,  en raisxr^  the reliability of a troublofiee 
operation level,   0R d^erca:;!^  th, maintenance  retirements,  on 
incrsaßin,, travel  comfort and patenter safety,   and on reducing the 
driving contre?   r^auiromunts.    This will  lead towards a more complex 
eonstructionaL  and technological car production  labour input. 

(o) There will ho n tendency co change the body design technology in auch 
a way that it would oe p^dUo tu reduce the production costs and to 
»cet easily the «hap-   chant,.  retirements   (new modele at a minimum 00«t)# 

Influence of conct.rvctij3nMj^th.iJ)ai:ic  technology 
âBSLttie, *~v&^enL2¿L•2£&i££^¡i^¿ automation 

6%    In the present stormi,,  ind-^fy,  Lisio P.Uom'or.   i, concentrated on 

BMking ways to rndvee  the  body  labour input which i, considered to be higher 

than the entire incurría,;, labour itiput.    In i^i,¡nentinc  the panel body design 

uaing coloured piaxtie-claù „tal   :hee-;,   the ,Lare of surface  treatment  (painting) 

and weldinf   should be considerably reduced.    Screwing on individual panolis to the 

body frame would partially repiace ^ldir*.    Aost effective for other parts of 

the car would bu progressive woldi.it methods,  e.fe.  in CO . 

66. Trends indicate that labour input  in the production of parts for the engine, 

gear box,  final drive etc. will be hi;iier in thu future than it is now.    The 

demands for production automation wQi  ¿ro»;.    ^ conception of machines and 

machinery equipment, c.t.   transfer liner composed of standardized machinery, 

checking and handling units, will not change basically in the next fifteen to 
twenty years. 

67. The share of assembly work will probably increase in comparison with the 

present situation owinË to the chafed Vdy design requiring a larger voline of 

assembly operations, more complex car accessorie,,  increase in the number of 

servo-mochani.ms and co on.    This will lead to necessary automation and mechani- 
ïfttion of the assembly work. 

66.    In comparison v.ith the present practice,  it may be prosum ed that, owing to 

the improvements  in car accessories, the volume of external co-operation in the 
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production of car accessories and oquiptaent will increase. Tlu.- same applies to 

the production of nome  assvmblioc and -ub-a3ecmbli,-f of the undercarriage unito. 

69. All automobile manufacturers must strive towards maximum effectiveness of 

the materials employed, as wall an to. ardí reduction of the coctt; of pnrtu that 

aro governed mainly by tho coat of the materia1. This attitude should be main- 

tained even if thir, leads to noi; constructional and technological techniques. 

It was discovered in automotive production that for v<ch  ton of finished care 

there is at leact or/; ton of waste. Thi;; neo.¿-citatCL- the orientation of invest- 

ments towards ba^ic production procéseos, :;ueh at precision car-tin,- rind forgin.-; 

production, cold pressing, use of sintered mo tai.-, and piasticu. This should 

brinfe about a due teas o in wautc and Toad 'to the substitution oí" mechanical chope 

by basic production processes, Basic production automation, which at the present 

time ìB etili in its infancy, would increase as well. In the future, the 

mechanical shope of the plant will carry out only the" precision finishing of the 

parts. One effective aspect leading towards the reduction of material couts in 

car production must be the recovery of used mat e ri air-. Casting made of aluminium 

alloys a*:d all plastic material'":, which enable now formic may be conciderod a;; 

recovery materiale with *. nmal1 reduction in the quality and n so value. It 

is also necccoary to make use of the nactc material from the liquidation of old 

and crashed care. In the future, a new scat design will bo necessary no that 

seats are airy, hygienic, ii^ht and comfortable, particularly in w rm «casone. 

70. The technology of the future car must bo adjurted in euch a manner that the 

requirements for the manufacture of parte would be reduced by the proper selection 

of semi-product types and there would be minimun material allowances It will 

also be necessary to reduce, considerably the coats of equipment, such as car- 

body presses, multiple spot weldors and so on. 
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HI. DETEifcINIHG OPTDCTfc CAPACITY OF A FLAUT 

71, After the basic deliberatione in the previous chapter, it seems to be 

necessary to discus in rao re- detail the production capacity and to consider the 

economic compatability of the capacity. The latter will be discussed with respect 

to rational production organization, production equipment, labour productivity, 

investments and resources, raw materials, materials, transportation, labour, 

energy and services. All requirements originating from this capacity will be 

discussed in chapter VI. 

Establishing the demand for automobiles 
and determining the production capacity 

72. When determining the demand for automobiles, it is necessary to consider 

the following bacie factors and influences: 

(a) Existing vehicle f'iuet; 

(b) Growing number of passenger car owners; 

(c) Substitution of used cars; 

(d) Incroani- in average family income enabling the purehase of a 
passenger car; 

(c) Extent nnd influence of public transport services; 

(f) Shift in population; 

(g) Import -ü.d  export. 

A oouatry which decides to manufacture passenger cars must concentrate on the 

production of a car which will suit the demands of the majority of the people in 

a financial position to buy a oar.    Typet, of cars in lesser demand should be 
imported. 

73. The number of cxiütin; care must be determined on the basis of statistical 

data rcgardir.,, iv L; t» r- d care in the country. It is advantageous to chart the 

data in th<.- folic, m,- mnnor: 

Paseen, er cara: 

Af:e up  to  [> years 

Age '. - 10 years 

Age 10 - Vj years 

Afio over llj years 
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Inhabitants -and owners of cars 

having oil average annual 
income of: 

Nunber of 
inhobi.tauts 

Owners of 
^ ar C percentage 

up to A monetary unii; 

A - B     "     » 

C - D     "     » 

over D    w   ' "        • -. - .  . . 

This data will onablo dotomin-tion of the existing vehicle flout, classifica- 

tion according to car age and owner's ineo:.iw, and will onanlc recognising 

.trends in increase of donane.  It should not be a difficult t- uk  to obtain 

data regarding the age of the cara -va their amber: More oorrmlex ic L!u- prob- 

lem of dividing thic n uno or according to the annual incoaos of the owners,  it 

is probable that data of this type will not be cvailabl-.  Ph.. letters A, A-B, 

C-D and D stand for typical income categories of  the ear owners in the country, 

74. The growing .nunber >f passenger car owners nay be derived fror, pro pur 

statistical surveys.  Table 1 is a guide for predicting the consumption in a 

developing country when proper indices based on experience do not „xiat. 

75. The substitution of used car3 depend? on the useful life of the cars whioh 

in turn depends on the: 

(a) Type and construction of the vehicle; 

(b) Number of kilometres travelled por year} 

(c) Level o£  Services; 

(d) Quality of the roads; 

(0) Weather c audit i one, 

Substitution of used cars is also influenced by the economic situation of th« 

country, by the inoonos of t*a; inhabitants (consumer unita), and by the intro- 

duction of new models. The asod care are an important factor affecting the 

demand for new cars.  The -aanufaoturors usually take such cars -.8 partial pay- 

ment for new cars which speeds up sales of nav c rs.  The ucea our« are thon 

repaired and sold to lens wealthy customers in th,. industrial ion tro;« er perhaps 

to customers in poorer, leas developed regions of the country.  In th.- first 

phases of development, thie method aids dynuxii .• expansion of demand for 

passengor cars and -.  gradual docreaöJ of the avérai • t;o  of the oar. The esti- 

mato of the average annual substitution in based on the average life of a oar, 
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usually between six and ten years. During this period the vehicle usually 

changos owners two or throe times, while the number of kilometres travelled by 

the first owner ID as1 ¡ally the highest at an average rate of 10,000 - 25,000 

kilomètres por year.  The older the car, the lower th- number of kilometres 

travelled by subsequent owners. 

Tabi.i I 

Inhabitants por passenger oar  in '/arious coantri es,   1^54-1964 

Inha! i taut s  per 
r isseri^or car Country T-.iir.u.it.\:itt; 

(in mill tono) 

Republic) 

(1961) im 
36 

1957 

21 10 
IM 

7 (a) Germany (Federal 54-0 

United Kingdom r>2,7 16 12 9 6 
France 42.3 16 11 7 6 
Italy 50.5 64 39 20 11 

(b) Belgium 8.5 20 17 11 8 
Denmark 4.5 23 17 10 7 
Netherlands 9.6 49 29 19 11 
Austria 7.1 7* 31 15 10 
Czechoslovakia 14.4 - - - 34 

(e) Portugal 8.9 97 8? 56 
Oreooe 8.4 477 225 - - 

Spain 3Ö.4 247 192 104 49 
Turkey 27*8 820 743 546 m. 

Yugoelavia 18.5 1,534 743 238 136 
Poland 29.7 741 364 220 148 

I (a) Countries with a developed industrial buse, a local automotive 
indu«try and a lar^o population with good purchasing possibilities! 

(h)  States with a developed industria] base, a loss complex production 
of oassonger e-uv (not ineludm,; licorice assembly plants) and a 
•mal lor population will, ,--oad purchasing powc-r; 

(ç) States with minimal or nvorago developed industrial base, non- 
existent or minimal nut'.jmot ivo industry, and a population with 
«inimal or medium purchasing powv,r. 
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76. The average family income (consumer units) is based on statistical data 

and depends on the increase of national income and its division among the 

typical income classes of the population. Thin matter is sub lect to national 

economy considerations of a very complex nature:  the futuro doveiopment of 

the country, increases of the inhabitants» incomer, according to individual 

categories, distribution of the inhabitants» incomes, and separate expendi- 

tures and price policy of the country.  It is a recognized fact that develop- 

ing countries have a far lower standard of living than the develop.».! European 

countries, the United States of America and Canada. One must also note how 

the national income in the developing countries is distributed.  In the 

majority of these countries a major group of the population consists, of those 

families who can afford only the bare necessities from their income.  These 

families have, for the most part, no dental care, practically no meat, no 

newspapers, cinema etc. At the very best, the.y might afford the minimum of 

medical care, relatively varied food and modest recreation.  A more limited 

number of families can enjoy average comfort, i.e. adequiate meals, occasional 

vacations, entertainment, smoking, books, education for their children etc. 

The number of families that may afford a second-hand car or a new car is thuti 

limited. The incomes are divided up unevenly as. may be seen on Lorenz»n 

Diagram below: 

Incorni Inequalities 

Per cent of income 
100 _ 1 Sweden 

I United states of Aaerica 

3 Ctylwi 

0 20 40 60 BO 100 

Per cent of people (I965) 

On the horizontal axis of this diagram, population percentage ìB plotted trm 

the poorest to the richest levels, whereas on the vertical axis, the percent- 

ages from the total income volume are plotted. Prom the diagram one car. 
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conclude that the income distribution is more even in Sweden than in the united 

States (it approaches more the diagonal) whereas Ceylon, a representative of 

the developing <::> ir.tri.es, uhous a far ,;-reutor inequality.  T' ig fact must be 

taken into oonsiier «txor. ,;neu ^rrymr out comparison -tudios of the number of 

automobile" per r-; i u-. I/, -.•-..ri > j Castries 

77-  Th»1 extent and in/I .enee of pu;; lie transport cervie3s is another factor 

which rtff oc:.;- Mi.. r -..,;•. :;.:',r -ur í'--,.-th. i-,,- - .-t -,?<-.. th:;t the development of 

private tr;.r:;'i»'^^ ' I,K <• 11^ V -,rlly f;r ¿...^...-t^nta in the automotivo industry 

itself but ulua in oth^r \i\ù .atuial Iranehuj (necessary macni.nery and equipment 

may have to he imported), roads and services.  Thuse investments generally are 

several times hi/jhor than the investments in the automotive industry.  Thus, 

available, mexpurisiv • pubi in transportation, coinbino-d witn private transporta- 

tion, v/ill be mont economi-: al an J hygienic in a developing country. 

73-  Thíí shift m population towards the city appears hand in hand with the 

progressive industrialization of the ooun'ry owina- to the concentration of 

industry i- am »ities and suburban areas of lar^u cities.  This phenomenon 

increases t-a pm-hasin^ power of population classes and the necessity of 

private car ownership-, The extent of this shift must be carefully considered 

with ail its "ffeots an oar consumption, The example of a rapid increase in 

population of the suburban industrial regions may be seen on the following 

chart from the United Status: 

Increase in porulaUon, I^0-19u0        In the city   In its vicinity 

(pe re entage) 

New Yarn 4.7 22,6 

San Francisca 21.8 104.3 

12 lar^e cities 3.6 34.3 

79. This phenomenon naturally evokes an increased demand for passenger cars, 

especially as a result of increased distances between the home and plant, át 

the same time it is necessary to study the presumed classification of car 

ownership according to the annual income of the population as in the oxaapl« 

from united States dating back: to 1952s 
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Income per ¿onsum-jr unit-^ 

(US dollari; per year) 

Under 2,000 

2,000 - 3,000 

3,000 - 5,000 

5,000 - 7,roo 

Ovor 7,500 

Total 

Cars per 100 

(porcoi ita{,c) 

27.9 1L\4 37 

17.9 14.7 68 

32.5 39.5 101 

14.4 20.6 119 

7.3 3 2.3 146 

100.0 100.0 M 

a/ The consumer unit is a 3Toup of person;: having a certain relationship 
and a common income.    Hov/ever,  paren ta -aid t   raarried aon arc  two units, 
although  thej  aro one family.    Thus,  r¿ eonrumc^ unit,  is  leca  than a 
family,   Dut thir<  number will be higher than th-   nur.bor oí  families. 

80. The influence of import and c^iprt must be  projected into the mm ber of 

demands in such a manner that reti numbers; rc,;ardir^  domestic  production can bo 

deduced.    A developing; count 17/ vail  genera11,; chooec  to  produce a certain type 

of car for the widest   consumer rarv;e ot   the  population.     Other car typer  will 

usually continue to bo  ic*porteu r;c tlu.u the total  demand for can. must be 

decreased by then e nunb-Tí; In order  GO ol.taii. the  proper production capacity. 

In the first phase of establishing the automotive  indue try,   licence production 

will be consiuored.    Often the manufacturer cubnittir.,-   the  lie. nee  insists that 

tho cars produced iu zh<j    .ivon country aceoruin0 to hit-   licence are not to be 

exported.    This was dcscr.be I in the introductory chanter. 

81. The total  recuit of   '„he partial rtrveys,  analyi.cso a:d loncidcrationc 

aentioned loads to the  determination of the demand for motor ears«    The following 

example shows a 3ii.iplif'io<J calculation: 

No. of inhaoióants  ir mi'iior.n      a 5 5 5 10        10        10 

Projected no. of inhabitants 
per car b        100       50   •    20      100        50        20 

Average useful lifo  oí cai' in 
years 0 10       10        10        10        10        10 

Annual car demand^ d     5000 10000 250OO 10000 20000 5OOOO 

a/ Calculated accordine to tile formula: d »     a 
b x c 
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The number of inhabitants por car as well as the average useful life of a car 

must be determined on the basis of a complex consideration of all the factors 

discussed in the paragraphs  above.    It  can be  noted from the  above table that 

in the case  of small and average  siüed countries  there is a comparatively little 

annual demand for earn,  even  in the cose  of a  desirable but  not  easily obtainable 

lov; projected number of inhabitants per car.     Thus,  in these  developing countries, 

assembly plants for a licensed motor car production will probably be the first 

phase. 

Effect of production capacity on 
progressive production organization 

32.    The introduction of a mor;t rational and effective production organization 

in an automotive plant presumes a production capacity where it  ìB possible to 

specialize operations,  introduce special   single-purpose machines,  automate 

production  linus,  mechanize  processes,  and thereby eliminate  alternations  in 

the production of parts on machines -und on lines,  and eliminate  repeated adjust- 

ing and incident time losses.     Guch requirements correspond to a typical mass 

production with an uninterrupted production  flor,  i.e,  flow production.    Batch 

production  is  less effective   since the machine  investment exploitation does 

not usually exceed 50 per cnt.     In fio-    production the eraiipment exploitation 

reaches 80 per Cunt.    Thic  means  that  the  flow production techniques enable not 

only a highly effective production but  an increase in the effectiveness of the 

investments  as well.    The  evaluation of  th'.  capacity optimum of an automotive 

plant cannot  be carried out  for the pl?.üt as a whole but for separate technologi- 

cal sections only,  since the  conditions for introducing a continuous production 

flow will  differ in the individual sections.       hen determining the optimum,  it 

is necessary to divid«   the   entire production according to the main technological 

groups of machines and equipment.    One must  start with the relationship for the 

series production, expressed by the following  formula: 

'!:  .  N 

whore    k m time of the operation carried out on the part in minutes, 

N m number of products produced in a period of T minutes. 
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Thin coefficient ko for a continuous production flow j<iuals O.S - 1 o i,i case 

of theoretically balanced operations  If k. =1, the number of products produced 

in one minute, N1, is thon determined by the i'ollowing ratio: 

N« . 1 . 1 

'k -t. 

whore tfc will -jcrual the average operation time in minutes, 

Tho smallest economic number of products (N min ) produced in a continuous 

production flow is thun determined by the relationship: 

N .  » 1 
un,  —T- t. 

P 46 . 60 v 

with theoretically balanced operations with rogard to tima, 

Py46 » annual exploitable tine fund of n machino or oquipmont in 

effective hour3 

According to this cons i dont i on it  is possible to calculate tho minimum annual 

capacity of tho separate sections according to nvorngo operational tintos. 
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Tabic  ¿ 

Minimum annual capacita of various sections 

Annual  exploit-      Operation time 

Production suction 

Automatic machine shop 

Extrusion 

Gear cutting 

Gear box and rear axlo 

Engine and clutoh 

Undorcarria(,c assembly 

Small pressing-  shop 

Car-body pressing shop 

Electroplating shop 

Small vjcldin»'. chop 

Car-body vre 1 dine shop 

tail ti pic point vel dint. 

Car-body paint shop 

Final  assembly 

able   tiir.'.   fund 
of a rripchiri     in 
hours j V    L-A'il 

t^ in min. l'or 
longest np..r''- îinimum economic 
tion capacity N min. 

4,500 

4,500 

4,500 

4,500 

4,500 

4,500 

4,500 

4,220 

4,400 

4,500 

4,400 

4,400 

4,400 

4,500 

0.82 330,000 

0.15 1,800,000 

0.95 284,000 

0.95 284,000 

1.33 203,000 

2.00 135,000 

0.05 5,400,000 

0.20 1,270,000 

1.83 144,000 

0.71 380,000 

2.21 119,000 

O.5O 527,000 

4.00 66,000 

2.00 135tOOO 

a/ The valuec arc calculated for annual exploitable time funds with a 46 
hour worein,-, week.    If the working wcok length differs, the results mtaai 
be adjusted. 

83.    Tabic ¿ ehovrs the apparent basic difference in the minimum capacities of the 

individual  types of workshops.    The minimum capacity for the production of under- 

oarria#c croupe íB in the ran&c of about  200,000 to 300,000 cars per year.    In 

Car-body production,  the decisivo sectior  is the car-body pressing shop where the 

highest minimum may be reached,  1,270,000 cars per year,  and the car-body welding 

shop where,  by exploiting  effective uultiple-poir.t welding machines,  the minimum 

is about  500,000 cars per year.    The other car-body production sections are not 

as decisive since they involve the eame  repeated operations in parallel  lines. 

According to the analysis,   the minimum capacity in undercarriage /,roups produc- 

tion is approximately 200,000 to  300,000 cars per year,  and the minimum capacity 

in car-body production is about 600,000 cars per year if, on each line of the 

body pressing shop, tuo different kinds of stamping products are alternatively 

produced.    In recently established plants, vherc the car-body pressing shop is 
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equipped with modem presaos having run-out tables reducing  the tisis for ruecttin¿ 

the line for the other part, a minimum capacity of the same ran&c as tho under- 

carriage eroine,   1,0      )00,000 can; por year, may be expected. 

84. The rtatcd theoretical ooneiJerations shov the minjuriia capacities for the 

most effective product ion.    ihese hifch nun to re  cannot usually bo reached in the 

developing countries.     It is  choix foro necessary to calculate i ith a lern 

effective production  -na 'úth de L1. verier» of tic moro sophisticated  componente 

(o.g.  undercarriage  groups, -nd cl >jnpin,/j). 

effect of production capac ity on or od v. o ti on tcchràgve  and xlu relationship 
,tpiii l.-'bour productivity and ii.y>. rtmentn  in technical  equipment 

Relation but> c a  labour productivity;   .j-d Ttht   < quipmcnt  of •: main 
shift products:n   /orkor 

85. The oharae tenet ica- of  the projected   production t'..oln-i'->uoc arc   aß follows: 

(a) Concentration of an increasing,  number of technological operations in 
one machine   (ag£ict,ato); 

(b) Creation of a  functionally bound set of machi neu (trannfcr-lines); 

(c) Automatica of auxiliary operations  (feeding,  handling and transportation 
equipment); 

(d) Partial automation of technological process control oí a larger number of 
production nectiont bv neanu of control desici, and automatic programmine; 
equipment; 

(e) Further progressive tochniquoc. 

Without mentioning other aspects, tUir> progressive production tochnicrue load'. 

towards: 

(a) Multiplo increase in ^he machine performance; 

(b) Increase in the price of the machines ovine to th" growing constructional 
complexity; 

(c) Decrease in the number of attending production workers. 

86. The resulting economic efloct of thece three factors if;  that  the capital 

investment in technical equipment for one  production 'former doce not grow propor- 

tionately with tao ecruipment'c  productivity,  but grove rauch faster.    The present 

standard production technique i¡? in a linear relation hith the pricee of the 

technical equipment per production -,or:or and his productivity,    A quadratic 

relation can be oxnected in the future. 

87. This consideration KOS confirmed by  studios carried out  for a specific caco - 

an automotive plant in Czechoslovakia.    The dependence of equipment and productivity 

in passenger car production (execp-ing forgir^o and castings) •nay be    n'»ied in 

figure 3. 
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88. In further <üscuß3ion of a production worker's equipment,   the mentioned 

relation is considered to be  cniadratic.    The following chart indicates labour 

input, productivity and coste of the cc.ripment of the production worker in car 

production: 

Labour input  (hovrs)                     135 90 

Labour inj;ut index (por cent)  100 G', 

Productivity index (per cent)  100 ISO 

Equipment   (mil. Korui.E,)               Id»2 188 

Equipment  indo.1:                               100 247 

89. The stated values of labour input and equipraont were chosen as a basis for 

further considerations of  the influence of change in  the projected production 

capacity and projected labour input on  total  investments,  and in  the  technical 

production couipr.-.ent of tho  pisscu.oer car manufacturing plant. 

Influence of ehm ige  In tho  labour input  ot,  total  investments  in technical 
equipment,   in   the cagoi of constant  oaoacity 

90. Il' concinni  erj .•?-: eiy j>:  to  be ::i  iu:rined,   further reduction of  the  labour 

input by nei.'  inves'tnion'.•-  io   the  prouuo t.i.oe.  techniques  does not appear to be 

economical  ¿ineo   ohe  sa'inr.s  in   ;o,/es of the production worker- aro  reduced by 

the growing  depreci at ions  arri ^cn^rel   repair costs.     Thir   fact  is  even more 

apparent if ve  cousidcr the   technological investments necessary for further 

reduction of the laV-ouv input: 

Car labour input  (hours) 135        90       60        70        oO        50        40 

Total  investments in the 
technical  ccu'iumont (mil. 
Koruna) 362      503     575      66O     755,     915    II8O 

Technological investments 
to reduce  1  effective hour 
(mil,  Koruna) 3.1      7.2      3.5      9.5        l6    26.5 

91. The progressive growth of investments needed for further roduction of the 

labour input is logical and in line with the increasing prices of more advanced 

equipment. 

Influence of change in labourminput and production capacity on the total 
investments in technical ecaiipment. 

92. Given n certain,  unchangeable labour input nei' unit,  an analysis of the 

capital investment in technical oruipraent  for different capacities shows that 

the investment  docs not vary  in proportion to capacity, but in a digressive, 

non-linear manner.    On the  basis of experiences gained while designing mechanical 
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engineering plants, tho authors havo reached the conclußion th*t the ratio of 

investment changes according to cho rotations 

10 /i\.0\V. 

whore 1^  3? arc the investments, Kj, '.'    tho production capaeiUea, ana 

n the exponent,   ronchine values of 0.Ó7 tr  0,7^ aeeordin/j to  the type 

of production assortment, 

93. For further consideratin\c on tho relation of investment., and capacitici 

in passenger c;-.r production,  an exponent of i. » O.'Vi"  is neKatod,   in order that 

the indices of invest mentri  increase in relation to capacity show tho following 

values: 

Capacity 1.0 2.0 3.0 /i,0 S.O 

Investments 1,0 1.4 2.1 2."« 3.0 

94. By calculating the total Capital' inveetmentn in technical ermlpaont rith 

respect  to chancee in labour input per unit and production capacity oí   the pro- 

jected plant,  i/o obtain,  according to the alxjve mentioned deduction«;,   tho  follow- 

ing chart  indicating  the relation betuecn labour  input,  production capacity and 

capital  investment in technical equipment: 

Investmente in raillions of koruna 
Labour input 

hours 

120 »ti® ?posqoc 

503        705 

h a production c aeac i t4v 

''CO, 000 

! , Sou 

of 

7PVJ.W 

J,úuO 

500,OJO •'.üo.ooo 

l , 1 6( 

1.000,000 

39 eff. ¿ • .   £.0 

80    •• ¡: 575 &0<j 1,0-5 1 ,   ;. U 1,5: ) 1.950 2,520 

70    " •• 660 3'¿Z 1, Vjij l/j.'O 1,7*0 2,240 2,900 

60   •• »I 755 1,060 1, ¿60 1,M0 ¿,040 2,570 3,320 

50    »' t; 915 1,280 1,650 el , i.00 •°,470 ',100 4,000 

40    " ti 1 ,180 1,650 2, 120 2,720 3,1^0 4,000 5,200 

95«    Figure 5 represents axonomctricaliy the interrelationship of the indines 

"labour input-eapacity-invostmcmcy''.    If tc the "lnlwur input-capacity-investmento 

indices are added the calculated reriodu  in which additional   invcntnenti;  pay off, 

expressing the effectiveness of gradation in capacity and reduction of labour 

input per unit,  the following table indicating the economic effectivenose of 

investments is obtainod: 
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lÊÊÈKÈLâSÊÈâ. 
12Q.UQ0 ffl-ûûo MQ.üOü âiXkûûP *»Qû-ûQû TOUOOO UOQÒ.a» 

H,/ 7.1 ^ • '£ 5.9 5.6 5.4 5*2 

íí.7 7.0 -..6 6.3 «j.fi 5.« i.a 
»i.o «a 6.9 6.6 6.2 5.« 5.S 

11.2 9.7 ».*. H.O 7.6 6.f 6.1 

ir.(i 1*.7 10.'; 10.ó 9.9 e.y 8.3 

% «ff» houro    Coapari«ot* Dan i» 

70   " 

to •« 

m  * 
Th« période in whioh *ddiUonal ifive»tüs«rit8 in technical emápoent pay off wat« 

O al cu lit ed ir. the cam capacity seopo ( vertically ). 

96. If we conoider thnt th« period» Indicated in this tabi« it. which addition*! 

iiw»«tii*ritc pf.y  off wrr« calculated on th« tepiß of provnH«  i.*ving« in produc- 

tion workers»  ••f^ot t   it my bo acer. tiu.t  the product  labour input decrease  is 

«©onouicnì  only   it. rtwumaHc co-ordination v?ith  the  production capacity increa»«. 

meiusiQiii regarding th»   tr.fiuifuce of proM^ive production teofania ojf 
,| work productivity rrowtji 

97. í-kinuf-rt.-.i-íiif 

logical forni,. i-> 11 \ 

and reaoomil;.   o.»i,\   u   the cme of the  foliowin.   Hioui   input and production 

capacity  r* luti ont : 

t 
iwi.u íM,;i-i   -an-  -.iti.  ••tri  ujich'Ui^ed  eonntruct i ormi  and  techno- 

thi   production ir.rkrr productivity may   uè raised •conomic&lly 

Original   1-üiour 
inpu*  

(in hours) 

135 

US 

U5 

Reduood labour 
it 

(in hour«) Í ) 

70 

60 

50 

4w 

35 

63 

Necear ity 
of raising 

preterite 

193 

?70 

ith -; »inimuft 
annual 

01 

(in pieces) 

400,000 

700,000 

1,000,000 

fêt   !t»M eapaoiti«« eoiwidarad •oonoaieaUy a« a »ini»» fro« th« point of 

«ft* of th« pariod in "hioh additional investments pay off will not chañé© ooa- 

»iêtmbly, even i*en dividine th« plant for technological  «pecialization,  e.g. 

a ««parate plant for und« re arri at« groupe production (predominantly machinery), 

a ««parate body manufacturing find final a»oe»bly plant ( predominantly forming, 

welding, «urfao« treat««nt and aasambiy lork). 
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Boonosjio «initia oapaoitias of automotive production 

with various labour inputs, with respect to 

a reasonable period of investments pay off 

»ai» shift 
production 
work»r equip- 
acnt costs 
(in ¡Coruna) 

t 

IAAJ*.      rt <1 ITI ,000,000 

500,000     - 

0 

Equipment 
costs  

f 
134   69    70 60     50   Car labour input 

in effective hours 

T— 
100 

—r— 
300 

—r— 
400 

Production 
capacity 
par yaar 
(cars/y««r) 

1,000,000 

700,000 

400,000 

200,000 

100,000 

500* 

Production worker productivity (%) 



Effect of production capacity on the industrial 
tase end its organisation 

99. The selection of the produ<. ti-u. -Tp-cit •,  :v. :   .!.<-. W coruid<?rod from the 

point of view or establishing inductrice .Mich   :it  f»u.  basio of automotive pro- 

duction.     It  ìLI  possitiJ  tv.  depe.-.d  f..v   .  ajrV-ir. pirioii • >*:   tiio  ruppi;/ of ,ül 

parts and component!.;  fro s the  f>rui,,:¡ T;T.íV;
í
V t\TOì' '.'h-.1 . iv v. the  licence,  but   it 

io not advisable  to  rei;; on  thir   LndofmiJ -Ay.     -".st  '. ìichin;, -> >  nu tono ti ve  indus- 

try,   it  ic necessary   -e conni der  xr   -   v-sper...; Lble n,...nrer  the potenti; 1   of the 

existing industri?,]   tase,   vr.d tac   tea-sil i. lity  oí" i4.;   nypa;:i;loi)  -mi soropletion 

to such an extent that  it v,oulà satirf'y i..   ,h.;  ke-tñ manner the need*; of the 

motor car production  for the. doterniincJ CM p.-city- 

100. One of  tho  de ii s ivo   factors   It-   Mi.,  r..- t il i ur¡T' .1   ij.uucM-y  of the  country 

(accurate grey and malleable  iron  castings,  aluminium castings end accurate 

forgings).    It would not  be economical tc obtain these ¿emi-products permanently 

from the co-operating foreign manufacturer be or. use of  the  laire volume of con- 

sumption.    Ci' no  lee;:  importance  ic  tho development  of the  c-r accessories 

industry which has ^  production   technology-  mi a   d-,. fièrent   í'aom the motor car 

production  itself.     Beside:   the mechanic; 1  ensineerin,;   products,   the motor car 

production recoures nuLto •<    nimber of products  0" non-mechanical   en,,ineerinr 

branches,  such  an  rubber,  ¿aiass,   tentilo,   plastics and iuels. 

101. It is a  fact that  countries with ;•  certain  leve"1   of thoir bacie  industrien 

can cope more easily than ether countries va th   the introduction of the automotive 

industry.    They are ouickiy able to  ¿eccroe  independen*  from tv,e co-operating 

foreign manufacture 1,  whereas countries which want to establish their own basic 

and ancillary industry at a inter periou nave   oo rely on    orei^n firms unvil 

the necessary industrial  oase can  be Lui it  in  their o-'n eountry. 

102. Requirements regarding mr4erial,  iorgin^c,  casting,  au well an mechanico1 

engineering and other co-operation,  labour,  ana investments,  arisin;   when estab- 

lishing an automotive plant are considerable,     The consumptions with respect to 

the selected capacity oí  production -».re discussed in detail   in chapter 17. 

Comparison of plant ty_oes 

103. From the above consideration,  it ic evident that the developing countries 

start with assently plants.    Howevor, their poni should be a gradual development 

of the whole base and a gradual, transition tc wards a plant with :   complete 
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production cycle. Each of these plant types has its own specific problems which 

must bo considered ir. the establishment of the plant. The main problems of both 

typen of plants or a combination of the \:\:o are evident from the analysis of ad- 

vantages and disadvantages 11. ch,vpte:/ I. ar.d fror: the following considerations. 

104. A complex automotive niant vi tu e completo production cycle includes all the 

basic workshop:;.  r.v?n ini;- type of automotive plant is dependent to a large 

degree on oo-ope ration fro;,¡ tne fact ori 0 e ir; other branches,  The motor car pro- 

duction creates condition!.: for o.nplo-yint ;- icrge number of vordere from all cate- 

gories, as v/Pll ú;  engineers and tochi.iceJ employees ir. other plants, especially 

in the car accessorie;; plante, 

105. At the time of • widely developed work distribution and specialization, it 

is advisable from the technical r.nrl economic points of vie-; to separate the 

production of oar accessorie?: from actual motor car production, even in the case 

of plants with a complete production cycle.  The development of metallurgical 

shops from the production of seni-products in an automotive plant with a complete 

production cycle ensures deliveries of castings and forging in essential volumes 

on time and with the reouired precision,  ''"his is very important for automated 

masE production. 

106. Further factors to be taken into account when deciding about the production 

of semi-products are the avp.ilability of rew materials base, transportation, 

flexibility in carrying out construction changes, independence of semi-products 

and 00 on. The suppliers arc often interested in delivering heavier shipments, 

since they are usually paid accordio ; to weight. 

107. The complexity of a plant should be determined by the evaluation of all 

decisive technical, organisational ; J  "..vx.ae r.yt.^ ia .;,-•.  ;•--•;- j„i.vl; eoantr.v 

It appears that the majority of medium and large automotive plants in the world 

have complete production cycle, elthough it involves production distribution 

among several plants and co-operaticn with the final mechanical assembly plant. 

This conception was implemented successfully hy  newlj developed plants in smaller 

countries, e.,;. T.\ the SKODA plant in Chechoslovakia. 

108. In comparison to the plants with a complete production cycle, the assembly 

plants have to establish even wider co-operative relations. Their organizational 

structure is simpler because they do not have their own metallurgical base for 

the production of semi-products, i.e. forging shops and foundries. The machinery 

shops are considerably smaller since the decisive components (complete engines, 
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gear boxes, clutches etc.) are manufactured and supplied by other specialized 

factories. The processing shops are also limited to workshops of some of the 

surface treatment operations, lar^e pressings are obtained from co-operating 

factories. 

109. This conception of plant structure will enable the developing countries  to 

rapidly introduce car production which is  rmite sophisticated iron: the investments 

point of viev.     In  the be£inninr,,  production nnd or;: ? r.izntion.-]   experiences of 

plants having many  year? of tradition  aie used,   lending towards  ,<-radu;>l  establish- 

ment of and investment in the motor car production ir, the en<antr\ ,  nccompanied 

by gradual reduction of the co-operation "ith the  idrc.i,,n manufacturer.    The 

establishment of specialised plants di.siersed over  the country enables , radual 

exploitation of local  resource,  especially labour,  material;:,   transportation 

and so on. 

110. A typical representative of such a plant is the Ford Company of Antwerpen. 

Assembly plants with their great demands  for components supply are also estab- 

lished in countries '/ith a developed automotive  industry.    In  :;uch cases,  the 

advantages oí   the  existing industry of the  country are especially exploited by 

using the existing  plante  for production  and delivery oí' component» and assemblies 

(e.g.  engines,   clutches,   ;;ear boxe::,   front  and  roav axles). 

111. A combination of both type;; of plants  represents a certain  transitional 

phase from typical   issembly plants  to  plants with complete production cycles. 

112. The automotive manufacturers in the  developing countries must  alno attempt 

to become  independent as  coon as  possible   from  the  foreign manufacturer.    This 

goal is met solely  by gradual  huildin;   up cf co-operative  'hops  to supply   the 

final assembly plant with parts and components,   or by developing  ce;tain depart- 

ments in  the framework of the evistin/t-, assembly plant.    Thus,   the  automotive 

plant in developing  countiics must ha viered as  dynamic and  changeable.    The 

plant's  composition vili  change vith progressive  development  and the capability 

of the technical personnel   to master in  their own  factory or in  new plants in 

the country the production of pprt'j and components ,'hich, at  the   beginning, were 

supplied by the co-operating   foreign manufacturer. 

113. The  form and composition of the plants cannot be identical  for all countries, 

since they are influenced by many factors,  the most decisive of which is the 

ability to produce  in the country, either v; i thin the framework of a final plant 

or by building up co-operatin¿ plants. 
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114. Evaluating the two types of automotive plante or a combination of the twot 

the following conclusions may be useful  for developing countries: 

(a) In order to introduca euch  a technically intricate process as 
automotive production,  uno must cnoose in the  first phase an 
assembly plant  system with  cont.iderab.lo  co-operation with the 
mechanical  engineering  indusLr^ for the  supply of parts and 
components,  nr- veil -T  oo-cparation with other industrial 
branches. 

(b) According to the  decree of the  country's own industrial  base, 
it  is neccesary  to exploit   to tho maiumum the  possibilities 
of gradual  transition  fre¡¡>  depending on   ihe  foreign  licensing 
manufacturer to e ri, ab 1 it h i iV:  plants  for the  production of 
parts  (rithin th-- framework  01   the plant itself,  gradually 
appro ach i-if, n pl^nt vith a corani at», production cycle),  or to 
establish plant;; ia tho covntry to produco partr   for the  final 
assembly pi. vit, 

(c) Even  a final  plant w: th  a coi'.piote production cycle must  depend 
on  the supply oí' pre.ducts   iron, co-operating manufacturers 
working in other branches,   L-uch as  rubber,  glass,   textile and 
plastic product*;,   iu addition to  accessories which,   even in 
the more developed cour' rier.;  aiu  obtained through  co-operation. 

(d) From the point of view oí   iauour reji-uitment,   it  is advantageous 
to  establirh speciali :',cd JdeaJJy  located plants  rather than 
great  factories with complete production cycles, 

(e) The degreo of co--cper,iticr: vjth plcr.tr. ;ithin the country must 
be determined Iron; care to '.as-;, taking into consideration all 
technical   and economic  ^actors. 
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IV.    LABOUR,  RAW MATERIAL, RESOTOCE AIFD INVE3TÎ1EKT RnqiJIR?îENT3 

115. In   this   oh-yr. ar   ! ho   r.-qu; r-.r^ '; ? ;•   ".,r  1 ••;•'•.r,   '*:at'-r : a h-,   -*o- operation, 

energy and   investment  will   lo  do • or'runf d,     f1Í7cr:   t >;••   • no   .'r  b i*kfTVvmdf   this 

can be  accorr d ishod  with euffi ai or.t   trecisi')r       .ht no   e-.olor.' rrt-   influence 

the decisions  ro;:ardin»i construct i >n,   oeorurry   and  1 ><••• ' I'M;,   arid ma,\   ovori  lead 

to complete  or  ¡-art Lai   abandonnent;   of  tho   pi-ins  t,<-* oct.ahl 13h  :d->nts.     At  the 

same time,   investment,  operational   and  transportât i on   problema i:iur»t aleso be 

discussed and solved. 

Labour 

116. In  order  to calculate labour  and   the  capacity  ">f machines  and  oquip- 

ment,  it  is necessary  to determine   ¡dio mode ojf  operation specified by  the 

number of shifts,   î.ho  length of  th>j working day  and  the  available hours  r>cr 

year of workers,  machinas  and workplaces   (called  "time  fund5')-     Tho defini- 

tions of   these  expressions wore   included  in chapter  I-      In  oaleul'vtin1o  those 

data, we  arrivo  at   th:  necessary   requirements regarding labour and machines 

from which we  can derive  areas  for   the main   and   \iuciliary   production,   social 

welfare   installations,   and  the necessary   investment  cost::.     Table  } fives 

data for different  modes  of  -> oration, 

117. The  calculation of the  labour requirements for -nanufnctaring 10  per 

cent of spare   parts and 400,000 ears  (1,000 cm',  four-seat,   four-door,     our- 

cylindcr water-cooled online  of 40  hp,   rear mountud,   self-3un()ortinf: body 

and ordinary  accessories),  requiring a labour  input of   f]  hours,   is  as 

follows: 

400,000 x 1,1 x 75  =  32,/JO,000 of fictive  hour s   nor yi. ar 

In the caso of 2,000 effective  uours  ocr .year per production worker,   about 

16,300 production workers will be needed.    This number is  a starting point 

which enables deriving other employee categories by means of average,   as 

shown in the following example: 



16,500 

2,^00 

19,000 

?i?°° 

26,500 

4,200 

1,700 

600 
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Basic production:    production workers. 

Auxiliar-,'   production:     production workors 

Total  production workers 

Other aux.i i i -r.v workers 

Total workers 

Engineers  and   technical  omployoos 

Clerks 

Auxiliary  and attending personnel 

Total employees 35,000 

118. Mass production  of automobiles requires in spite of its mechanization 

and automation a large volume of labour«    In the case of 400,000 cars  por 

year,  the resulting total  labour requirement   is  35»000 employées,   which 

necessitates   Locating this  production near a eitv  of about   100,000  in- 

habitants      As   the range  of inhabitants of modi urn  cities   is between  10,000 

to  30,000,   it  will,  be  very  difficult   to situate  such a  largo  plant  without 

a wide-scale  housing schema.     Building such  a  plant near -  city of,   for 

example,   10,000   inhabitants,  will   call   for   .-normous  investments  in  housing 

construction,,     Prom  the   point  of view of labour recruitment,   it would bo 

more advantageous   to  build  up specialized,   vre i 1-al located co-operating 

plants  instead  of gigantic  plants with a oomoleto  production cycle, 

119. When  carrying OUT   such calculations   it   is   necessary   to  consider   the 

employees'  skill,   the  quantity of machines  and equipment  in   the plant,   de- 

gree of mechanization  of  administrative work,   extent  of   the  research  and 

development douartments,   and so on.     It is  understandable  that  plants with 

a smaller capacity will  have a relatively larger  staff of engineers,     The 

distribution of personnel  in the   different  shops  is shown in tables  5,  6, 

and 7« 

Raw materials, materials  and components 

120. The automotive  production economy is  primarily influenced by tho 

industrial base,  especially by the metallurgical   industry.     This is con- 

firmed by the fact  that  there is a considerable  consumption of metallurgical 
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Mil 
Pwtonnfll in assetai» 1 y pi apt- / 

Shop employee 
fük.\ 

production   aux'l iary    toiJì 

Off¡ce etployoes 

•¡ah     Wlrjt k. 
trchn.irians   cltrks    total oeriqnpl    tal 

Welding and paint 
•hops of small parts 

Car-body welding 
shop 

Car-body paint 
shop 

Final assembly shop 
and shipping 

Transportation util 1- 
ties storage 

:?0 

980 

325 

145        465 

»o   uw 

50        375 

1.1S0 m    1,385 

m    m 

?5 

60 

25 

IS 

30 

10 3'J 

10 35 

10 

30      m        »      i.Äö 

io m 

10 *5 II M» 

m     m to m 

Total employees of *ain production 

Total  employees of auxilinry production 

Dirnction, technical and engineering 
staff 

*,18r> 

ßbO 

Í65 

Total employees 5,60) 

j/ Supplied with 100 par cant of components   »Mi a total capacity of 165,000 cars par year. 



w/m.iì/ì) 

tir tatuici ¡_n nechaniial assewbly piarti' / 

UHU Shop cifiloy'í'í Uffice wplgyws 

ßtrisnnel KEÉ&M on m xi li «try 
Sub- 
total trchn'a at'. (.1 lTl<! ì   i-Adì Tota) 

fmméy 13b % ' ill 4i; 1!) 5u 'J ," S 

fwflnq «hop 'ni »Ü I'JO 3<> 10 45 5 200 

Pressure founifry 
of Al parts 1?0 6ü IflO IS 10 45 5 ?'Ü 

llitallurgy-totíil 3« »1 M0 110 m HO 15 71'") 

Vive.h ,-wi M a t   sh'jft 1,100 4RÖ l,W 1» m 150 ñ 1.7V 

Prfissing shop 180 l?ö Mi 25 10 .  35 10 3V> 

Pressing, col ding and 

paint shops of small 

parts 565 »0 »a m 20 as m y io 

ti «-tropi at i riq nliop 130 1(M 2» m 5 B % 310 

Car-body "i:ldina shop geo 280 1,240 so 20 80 30 1, 3'JO 

Car-body paint r.hap 330 » 380 25 10 35 10 •v.,r. 

Final  asr.pffibly shop 
and shipping 1,160 205 1,365 35 10 45 25 1,435 

Iransport.ition utili- 
ties, storage - 500 50u 

Total 

40 

employées of 

35 

nain 

75 

production 

15 5'10 

7,r.55 

Total employees of au x i 1 iary product ion 1,93'< 

Dime ti on,   tochnic al  anc engineering staff 1,410 

Total  employons 11,100 

|/ Supplied i'Hh 50 per cent of eoipwents with a total capacity of 105,000 cars per year. 





I .LO 

III ' ' I 
1 

III i 2 5 IH 14 I 

C    L 

¿0 





iifcll I 

r ^ 

Pu <*»w»i .yf-ic»1 

A4; 
Urta jç-an» 

fouflary 

Forcing shop 

Pressure foundry 
of Al parts 

îifïtal lurgy-totaï 

Mechanic al shop 

Pressing shop 

Pressing, elding 
and paint shop of 
small parts 

Electroplating shop 

tar-body    elding 
shop 

Car-body pa nt 
shop 

Final assembly shop, 
shipping 

Upholstery section 

Transportation 
utilities, storage 

270 

m 

2» 

m 
2,055 

370 

820 

210 

980 

325 

1,200 

300 

120 

120 

430 

m 
225 

385 

no 

m 

50 

205 

n 

m 

•m 

m 
\,m 
3,015 

5§5 

1,205 

320 

1,2*0 

375 

1,406 

375 

1W 

ñ 

m 
m 
m 
41 

% 

25 

10 

25 

35 

»0 

M 

»5 

»5 

» 

30 

11 

M 

I 

» 

10 

11 

10 

15 

1» 

ft 

fH 
275 

10 

125 

m 

m 

m 

m 
m 

m 

5 

15 

41 

»0 

m 
i 

30 

10 

25 

5 

Total ««ploy e «s of sain production 

Util employees of auxiliary proéittì» 
(tools   te.) 

Direction, technical and engin««*!*? 
staff 

Total  employees 

Into! 

i m 
3,335 

1.350 

1,350 

420 

1,411 

400 

230 

10,ISO 

3,215 

2,300 

16,500 

j/ Metallurgical bata Included with a total capacity of 165,000 cart par year. 



ti/*i n/u 

•ut »FiiUt R**#lyt 

(n>     »tell-* %»-dt*-«Mftt «ttsFfU   i*i#l*§ifi#?    Hñ»%-T%t*.  ftV*-t «»«il 

(*)    O-tftt"««   %i4  f-ir*in*i   «tu-H-    *f*4i-4  SK   *h.   •-*•-»r««»v f-tft^rt-• 
ntn» o*»U«t      ,*rw4w*    •      ••    I     *n tlt«ir  P » •* i il * *   * »fc.*P# - UN5» 
iron *i«4 «-li ••»H»     r---  f >.*wlri%-« -r.-t   »t^tmi-nf  cr«w*rc di»tin#r 

Iti.     Au ton" riir'i 'f   in   /.'-'f!     ri f* i i f »-   v"*r    ••**« g   i¿  H »*«>r. %!• 

^ r-»i irifi  pi  ni*   \nd 

fSroa  îthvr hr n-K ¿,  •• -"    fw »»-   "»•     ftvt.u;,   f. *?   '. 

m well  as   liiiv ri'«   'i   f-'   r¡-.Ln   uU  pr-U., t«  fr^( 

lœ«ul ooruoratioi«. 

122.    ?h© ccmsiwr t i on af t>a#n  and overhead storiai»  i» alitais híA,    Thi* 

1» »hoirn in the f m-jwity -JimM-   fir the  product i cm «>r the  i>aMííf*#3r car 

{with total devi w*i£h?   a"!>ou*   o° k'lajfnvi») acntiattod above; 

Type of material 

Mot^llurp}-""--J   material» 

Thin ohceta 

Other nvt-Uluwical   »rofilcd material 

Non-ferrous and light 'natali 

Pieties 

Paints 

TextilOB 

Various other materials 

Total basic material 

Ccmauastnn aer unit 

400 

655 

32 

12 

2$ 

7 

18 

1,162 

123.     By deriving mat«'i al v-x.^lelt-t ion fron the relationship 

woiglu   "if finished producto      .^ 
weight  of baeio matorials 

H© receive a value of ?0 to 75 per cent for raotor-onr production. 

m 
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IM-     ti»  f**it**l»i«*f I*«*! *#«•  ll#"   f*i#tî**f*k-*d  *-*t  **>>     .-*##*, •.1*^5*1«.?     4- nm^§ 

-v* *«*»#tlt#«, " #fc^*-M *r, f m\   1*#> "t   rH'%t*>#*  <•,   i*r *****  e,     * *  f>l«  rt  I*M-*I 

hit.-r,   fw*»--* »f »   »»«-*íinf  \*tf  ••' 'ti* i i %%i **.»  **  ^n«-,« *#•«    èf   . ' «!(•*'# • %d      >r 

• nrw-f t *****# (  s •<*  |  5'^%'iM ** *-**   * «*--*#*'   ».   -*»>!*•» #*». 

5   * Sy,^   ,<ai    lt|n   i|   |f      -%M,H       '-T.    " î *U   *       «t,   ¡MS"-,   4*»if-, 4- r«««   ?V» 

^nrdtif M^   i;Hivt<t\i•l   "y *• •'*''  v   fi .1* sir^.n* •»»   *  »•**»-' 4-.*¡n*>*»-*  f »r  tint 

^-.t-^il-itt »n   -f  *n«  'rvtÄ^ir*   *ufw»vrt*       '*   m t   -**. »«af;,   *      --int   v«t   *h-« 

fflidcrn  \ir tîixà» • roqair.  >'»f - - » '   « *h; *v «n-A-fè ••   \  »• t--H *#t-»l f.»r 

JL-er ¿r-twittg.     'h-  ic**»*Tiua « ,i—J i«^d by  'f     --uv-'c.'    lm*<* rfi->ut4  «lu» 

Iw firat-raH,  " >-i»tr«-< "».l fr-w fiw   iwiUt*    >r^tf«c? » »» «sat« nilr,    v-rh a* 

imported *>*  is   *ft m *!u   "»s-,   m it-vel-'pnir  • »-.tíMn •«  it\ th*   tiret    4v\B*    if 

d.-vel -»¡.aor.t        her-- arr   -H ^» r. -j ù*vm^'it* r<--rM*dinf th«   t|ualil<-  :,f rnsi»   tiis»» 

•;r<d  irricr tubes   tat  l   -e»  fi/.,    mit*   x-r  ^4* M i *ed   -al*)    *wifi#f to ihr ir »hortet 

icful   Ufe 03m*>arcd  ti  Mi    un v fai   liti-    -f  Mi*.   ,--\r  itself,     footu*«. «f build* 

nose,  those parts  -»rt.  liffirilr   t»  ».rano >>rt 

rJí: 

126.     The rtmsuneti ;n  if cnmç-   de. -»..ni«   >r. tru. t.-ohnio-U equi «tent,   nr> 

auction worksh*    1% »uts,  du^r^c   »f n>» "íimir.t i >n and    -roaii-t i in c-pacity, 

as well as  ih-..  Uv:l   -f w^rk U,\,-n.ru.-r- wi th-<   -limât-.  cnliM »na of th. 

site.    The  indices listed n.-l >w s-jrvt; as  en orientation ojwuiT»le based •*m 

th.* d'ita of a .slant  for Mio  > roduetim   >f 1,000 am" oars h-.vin."' 'i st-màtirû 

-onstructi-on.    The nlarit  in qaooti >n hia -\ fv-mpK't--   :>ndacti.»r. cycle with •% 

mct-Allurgienl base,  hcT-tintr «M-nt  and paint shr-,  whi-h rurc  the tn^ot   im- 

portant  consumers  ->f stc-jn,  w».tcr  and cloctracal    nwcr.      nh.» dat- mf»y  tiot 

be  applied without  due  - .nsiderations,   T^il^ul-.tj mc  aid rheck-ups   »f th«; 

specific situation  -nd given  factors      Date  f >r   ^ortai » 4; noe  and sizes of 

plants are  published from time t=  tine  in vari JUS  f >r.-ip:  technical mn^azinoB. 

For example,  the  Zürich migvzi^- !:sines d'à.,, >uri'hui   .lubii^h.-d ccnplex 

data rer-irdinp;  the Kenault   CPlir-.s),   Rena-.l^   (nì'ìri),   Sitaoa  (roias.y)i   Poo«oot 

(Sochaux-MontbcLiard),   Citroen   ('îonr^s)   plants,   *»•..-  Cromar, mapazme 

Zontralblatt  fur  Industriebau dealt,  with  niante   e,   the  Fedor-il Republic of 

Gorraanv,  and the  Czochosl jv-ik magazine Architcktura CS3R discussed th,. Skodn 

plcont   (Miada Boieslav), 



tt^fc tifi i 
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Cit.v    -fi   \   v,-    k~al/KH (*&*) Ko i<ST) ¡|i 

128.    The  ? win. ti >T.   if tVnsri mer,?-  * r r*« •* h.  .t.n,-,   -ni f r  îju   l»*»-.» *#»#-• 

»f ?Ur for vo-itiliti^n  nur!v>i s  l«r-:;n'.-  f>r vunt  t ..fm ^r.ttl-t- »n),   !<->*«te 

on the   etnici.   *»ir *^a;x:r-\tw«. ,     \»y   -Vv *-are »• ^vurm .-r/c   J*    v.lil r^r  • 

Pt-clon with i   "..i-a-N.i   unirti   -ir wintír  t, m.»c¡raí-ir.    >f -,i'ute   1/   •» minus 

15 dcgrooB nontifT--.Ji .      f- ro£i.>„p Wt  ;   •„ .„."rm^r   ;!;. v>      'ì^. ** ).'Bun;-U«..-»ì will 

bo «"-»ne i der->,bl;,   l-^wcr. 

1??,     Thtj t-c'iniqu.' of determining and -vilu-.t Ln<r cuor.?   índicos wnfi   vPliod 

in determining the ->ut »ut  -mi consumption indices of electric   .«wer in nochnn- 

ioni   .monocrine plants.     On  this basis,  v-rims da+a »or product! m unit «v 

bo calculated,    The  processing of tlúB da* a wis  proceded bv considerable re- 

search work and analysis       Reparation work lor the  ..siabUshmont   ->*   an  in- 

dustrial  -lant is  a ver-  complex prwecss       its e-jurat   and anchoo depende on 

whether   *r »¡->t -11  the Wie technical  and oner©   data ,>f  r,h.   "dant vero 

correctly detorninod in  the documentation sto^o.     In  the first   »hases,   tho 

composition .}f the ^i^nt   i.B UPUIIIV   ior y(!t  Rufficiontlv known.     This -..o^liu« 

also  t) the tochnicil  equiomont      It  is nucesB.iry,   thorofjro,  osoecially  in 

dealinéf with energy,   to otcvrt with ostimntos ina o ora par i a mo with other  plants. 
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ci "_ \ 1       !     • -        * ,      . 1       .   *- .     ,-  • r     •     ."»'-t*    w -rk 
(o   *    il  ; *J    '   • '      .      • 1    î    • .* >          .1 ,tí*r  ,  "*-.* » 
f«i-?t trt rt     ;--it*-    ', t       '   i   î,   --'î    »    <. *1  î   r-"»-  <••-• i 
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hut  with  r« tu.ruairi*8 Uwb  J,.U <O-;«   i» ^.oi.tun*',  Pi"i.-iÍ,    plmt« 
if  Ih«,  ti U- * »»-tram*--; * m t'cta* «• nt   vi'< r-Jj » i-MÌuo»r*   f* f*. 
»•wml'-c'.ur* re    ,   r-i.^t,   tel«.¿»h"ne c'*nt-a»tii «*t«:  ) 

IJl.    U«in# the  indicoo nani    '.-v'.d  ir t.ibU   ')t   *t  je noootwnrv  ^ o'mmieew 

tè© W&in Influencing fi"* >rs' 

(a) Regulation« oncurnin^ nloctrtonl -?nor^   c mium^Uon; 

(b) Chingos o^rriod oat m production t;">« and -xtcnt; 

(o)    Tochnol")ç   nnd Mrndi.ctx -n control  tcchriqina ".¡id iovolflj 

(d)    Bogrot; 'if precisian rop.ched in deducing thosi*  indice* 
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»/wo. n/n 

141. RPO» those bnßic considerations regarding arcos and thoir nut.nl 

rolaiionahips,  it is  possible t • aaneoo appr 'ximtclv the orea rorruirod 

for the automotive plant   of  the selected  type.     ?>r the dot;-rain it i .m   >f 

the size of the entire site,  a coverage coefficient  of ab >ut 0.35 should 

be considered. 

Ii>ypet]qjCtnto 

142. Tho capital investments fir the auMmtivc  plani depend « the type 

of the plant,  its eine, machines and equi one v.,  .and tho  orice level   >f 

deliveries in the country.     in   tiic ctudp ph as~,  the investments are derived 

fron indices.    The  investments    -enerviI,; Laclad...: 

(a)    Total investment  costs   »or r,"     f fl ;-r space; 

(h)    Costs  of machines  and équipent    >or r''   .»f fl^or Bpaeof 

(c)    Construction c ists    -or -/   of  floor B >'»ce. 

143. Another way   >f deducing* investment costs is t> enploy investment cost 

indices  per production worker • >r per  onolo;,ec or passieiy per manufactured 

ear.     The calculât i ins ere  rather sin ole.     However,   it   is very important to 

ranke  these calculât i .ne careful l,y   -n  the basis  of available data  or,   if 

possible,   ."-il the basis   >f e-a""dos fr'<r":   -thcr similar    »lants. 

144-     Aß  an example,   the.  indices were calculated for the  product i »n   of the 

1,000 en    motor-car  in Caoch isl 'Vokia      The  investment   o >s*.s fr >rrt which  the 

indices were derived were  taker:   m one hand fro-   real  investment  amis of n 

recently established aut orutive  plait  having: a compiete  producta <n evelo 

supplied with r. jdern  technical.  ,. mruoment,   -Jul f r m th.   verified relationship 

between capacities and inverminente as described  in chapter  IP   on the other 

hand.     The dependence  of  the  accruing inverdenti:   on the production capacity 

is  shown   on the f/ll>witi>* tabi      ard in  finire   ', 

145.     Prw tho folljwmp table,   it ,B evident that the  investment growth co- 

efficient  for a plant having a capacity -of  400,UOC cars  per year  is very 

good.     The capacity crows  1.1 ;; tinos foster than the  investments.     It ie 

also evident  that  the investments' structure orr^o;xmde with the  rehired 

trend  (68 por cent   >f Investmente arc nade in technology and enerar supply 

equipment). 
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I46.    The amount of "basic funds" per min shift  ©reduction worker i e 

rvlnost constant.    This nay be explained by  tho decree -->f mechanisation 

and automation of  the technological process,   achieved CV-JK  m a   >lant 

with 1 capacity of 110,000 cars.    ,T1
1K   ^.irhor tur  oapaci'O),   th..   1 wer th; 

specific  investments..     This  is   Ln li.no :;it.h   or< V¡   UG  Hdiooa. 

re forvtu 

Capici t.y    1U,-J00 

Technological and 7-; 
energy supplying 
equipment   (nil.   >:' 

Koruna) 

Construction  (nil, 
of K >runa) YJ? 

Total (mil. of Koruna)        1,134 

Total basic fand 
(nil.    )f K-.runa) 1,52c 

Specific investment 
(in iíoruna) 13,850 

Investment yield        1.25 

/an-n* Variant ir 
1 

1 

1" . 
i         .     -r 

» 
!"•«..-1 >r 

3, ••'>/» 

» 
"•I 

': "'•   ' 1.0.* 

¿j2. 1.1 CO 

i   / •>'• 
*. ,»,1.. 1.25 \,bX' 3.06 

1, ^16 1.19 3,500 2.29 

12,100 0.90 ft, 750 0.83 

I.4O I.70 
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V.     PREREQUISITES  ~W2 .LüTOHQ-'TVE PRODUCTION 

Technical,   as^ia' -geo  from   ;¿.-...Tí en-rod   J', roign ruanufacturors 

147. ScpcrLcnccr.  sh-'W   -hai    !.*.;   Li.trjd'i-tion  of  autonotivc  production  in 

developing: c'u^trics  '.,ast.   h.  entrust od   t • s op.,:-  oxporieneod  automotive  plant 

with a high technical   level  of  ;roducJ ion  and  1 oog years  of experience   In 

automobile  construction  and pr-duetion.     Su;:h  a plane may cope  successfully 

with such -i tosi:  :n " >1 Lao orati on with 1 complex layout designing organiza- 

tion, specialising in  ru.tonotivo   pr >duct i. on. 

148. The experienced manufacturer of fore the following technical  assitance 

to the new plant: 

(a) A licence  íor a technically perfect and tested product; 

(b) Production document at i or; (construction drawing,  ¡production 
sequences,   and standards for licensed products); 

(c) Project documentation; 

(d) Education   and  training of workers, 

Licence and necessary  production d 'oumentati on 

149. By receiving a lì'ocn<-.> and the occossary  production document at ion,  the 

new plant  3 avo s  ! he coste   >f   rot Oy-oc'  development,   tests,   checking serios 

and clearing: uo mist-ikes which always aro  orccent  in the beginning.     The new 

plant acce.tr. not  only a technically perfect   and tested prjduct, but  als:) 

benefits from production experiences gained through lo:i;:; years  of develop- 

ment.    Thus,  a r".; id  introduction of production is made easier in the now 

plant. 

Project documentati m 

150. The    roject documentation created by a layout designing organization 

in co-operation with the plant submitting the technical .assistance enables a 

rational development  and the realization of a progressive production technique 

with economic effectiveness. 
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151.    The TTojoct documentiti on usually includes: 

(a) An investment study of the  new ni ani,  which clarifies the  purpose 
of the construction and the sciceli ^n   <f th.; most  effective alter- 
nativo  f r deiornininr the   optimum  tcchnol).^- and. cacacitv.     It 
also helps   11 determine the  locati  n    >/  the   dant-     Through  thic 
study,   the  ouster pets  acquaint.d v;i\h   the aain  teeh:u<\al    >ara- 
mctcrs    f   ike   des i/ai od ad ant  and can have at once an informative 
Survo.y   of  the   investment  costs.      All    .h>    .hita   ¡f  the  atudy   are 
corrected  arid in.,r:-ved on   th,.  basis   '•' o o;jíd tat i m?  with" the 
cuse'nor   (i.e.   with  th.e rv. presentai iv .-s    "  ' '•'-    :Oi:  pl-<i;t)   in  the 
next  sta^o   >l   the prefect documentati - ¡. 

(b) A project    jf^er which  ia^ludeu  tl   • conerai  lay T.at    >f   ti.e  plant 
and a complex  technical,   congnie  and arch: torturai  opinion as 
to   the construction  of the  ,iow    dant.,      ft  st-,tGs   the  main  prin- 
ciples   >f  concetti-n and  is  an  aprcencut with the   inv.-stmunt 
Study.     Tt   includon  specifications   of machines and equipment  and 
datori al   for ordcri: ;; thou.     The   or > ,cct   >ffer alno  contains 
specificati •as  of technical  assistance fron the foroi/pn   >lant. 

(c) A detailed 1 ayout-pr~,;eot  including details on technology,  con- 
struction  ani o>xrpa/, 

Education ,and training   a   w>rkors 

152. In 3 a tv..    •:' ooPr-v; -,p    01  and automati in,   modern mass  productif of 

automobiles r.tfiu'-.s   -.   1 -r••• v;iu:.ie   >f  labour which .must cope with work on 

complex  product un  machines  and equi prient.     It  is  necessary  io  become  ac- 

quainted with   this  equipment   \nd to  ensure  a faultless   1 »orati :n  and   perfect 

maintenance.    Thus,   it  ic of utmost  importance t -  train selected w>rkers, 

technicians and engineers.     Their training .ani   paiainp   n' product i \-¡ ex- 

perience  should raise   the  standard of their  professional qualification, 

153. The number   of  employees  in  a completer   orodaotion cycle  automotive  plant, 

co-operating with car accessories' suppliers and   ú,h or branches  (chemistry, 

plastics,  textiles,   rubber,  /"lass,etc. )   is  as follows: 

Catofpries  of labour: Pr>daoti a capacity  in  i tens/year 

120,-POO 163.000 400.00Q 

Workers 10,500 13,000 2 ,100 

Engineers,  technical omployooB 1,700 e,500 4,?00 

Clerks and other employees 8OO 1.000 2.700 

Total number of employees 13,000 16,500 35,000 
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134.    Technical assistance to the personnel should ensure the  proper 

development of production ini a faultless quality of the  products,     The 

quali fio at i'ins   if  the  " ically recruited employees will doterninc the kind 

of technical  assistance.     The experienced manufacturer will  ¿gradually send 

leading technical  employees,  r.: social ist s,  foremen,   fitters  and instructors 

to the new plant      The   pcrraan;:Ml   ... .rtioipai.i *n   u"    those   aployóos  in suf- 

ficicnt number must  be  ensured  idir ".u-'h u;t   the omstruolim period  and from 

beginning of   .0-iduct on  a, +, the   tine when full  capacity is reached.    The 

following empi pyoe? and c-.ter. ri.s arc ^onerali;/  involved: 

Consultants ti  the director 
Chief   :>r   pr.duetiui 
Chief of    rodue^i n   oVanning .and control 
Technologists 
Produc t  dosi ;-:,TI í -r" 
Material  siandoi'ds'   technician 
Pcrformane.:' standards'  technician 
Toolinp technician 
To el  docif.-.-.rs 
Mechanic:-; 
Auxiliar;:  «le - art rient; s •   technicians 
Chiefs of workshops 
Foremen 
Inst rue1  er,   y -,.•'• Leitete 
Itosi or v.' > rie er. 
Techen. :-M   nisoecti m workers 
Chief ne; allarmi?t 
Heat   treatment  technician 
riarmine; and dispatching technician 
lîc on orni, s t 

155'     It is  presumed that  personnel assistance for the start of automotive 

production will be about 4 to rj per cant ef the presumed total number of 

employees  in the new ;lanfc.    Tho  Icnrth ef employment will vary according 

to the problems  of tho specific branch   and fune tini,,     The  f^rouo  of special- 

ists mentioned will be  supplemented by   a medicai doctor  and necessary auxiliary 

personnel.     Personal  assistance  In   introducing plant .organisâti-n and control 

is the work of qualified consultants  and instructors   ;f the following branches: 

(a) Technical  specialists   f'r   >r¿'anizati..n  and control 
(b) Auxiliary servicer,   apuani sot i in and control 
(c) Chief    f the  deportment  of technical services 
(d) Instructor for  the service  installations 
(e) Soles  (including: spare  parts manager) 
(f) Chief economist 
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156. The training programme is offered t) enployeoR in the foil wing 

categories rind is sponsored by the original manufacturer: 

( a) Or /-an 1 ? a t i 0 n  or. ; 1 y ,••o a s 
(b) I:ann,Lin^ and crimini.strat ion  staff 
(c) Employees who  will   be rosp uel .bio f >r  investments 
(d) Chiefs   >f workshops  ami technical personnel 
(c) For crien 
(f)     ¡I.ast.or w'.rkcrs  and   instructors 

The number  of the ab -»ve mentioned employees depends on the experience of the 

personnel,   but  it is usually about  3,3 por cent  of the total number of em- 

ployees, 

157. Extensive studios   of workers'  qualificati .ms in  a oertun important 

automotive plant showed that the ratio  ;f fully qualified  (trained)  workers 

to unqualified workers  (instructed for certain w>rk   ml; ) was in  the range 

of 0,790   to O.71? in the    last  years.     With  nr'pressing alternation,   the 

tro.ining in European automotive  plants   is  aimed at raising:  the employees' 

qualifications.,     Considerable  attention  is  beirv• paid  t> mastering pro- 

duction  '<n aut ornatod machines  and equipment and  the maintenance   >f those 

machines» 

158. Training f oll.>ws two linos: 

(a) Normal  training which lasts about four .years for workers who 
master two basic  -r fessions,   o.g,  locksmith and mill in^ machine 
Operator,   turner a'd ni 11 inf. machine   >porator,  turner and  prinder, 
moulder  and    attorn  maker,   olectri-'ian and electr > mechanic. 

(b) Special training whi^h  is  available for hi^h cobo.;!,  <p"aduatos who 
want t;  add  t.-.  their  professi >nal training experiences  in mathe- 
matics,   natural sciences,   elcctr'-technies,   tcoJm >1 >&•  and foreign 
languages. 

159»    These methods of traininr should serve as ¿pod models fir aut imotive 

plant employees in dovei   ping c ountries.     Attont i >n should  be- drawn to  the 

necessity   of continuous  training-  of cm ploy e es n  t   ?nly  in main  or »duct i m 

but  also in the  t vol shop,   i.e.   to workers en-O'X-od in  t >J1   production,   .and 

tool designers and designers of raug-es and fixtures,.     'Phis will  load to an 

increase  in the main  pr'duct i on labour productivity.     Especially   important 

is  the continuous  training of empljyo.es who maintain   the technically  complex 

production equipment,  since the capability of the  ,dant  t > meet  the production 

and quality demands depends  on the level of production equipment maintenance. 
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160. Installation and  assembly of machinery and equipment are most effective 

assistance given ti the now niant by  the supplier of machines and equipment. 

This  assistance  consiste mainly in  control  and  indent i in   't  assembly work,. 

The customer  -re-vides  auxiLiary and traino', employees and  the necessary 

assembly equipment,  carried  out  <m  the  basis   >f a contract.     The  fallowing 

staff should  ut:  sudili ed: 

(a) Asserii: ly e— ordinai ir --  chief technician-engineer 

(b) Consultant  in the  field of stick   organization with 
special reference  to  assembly  'oróbiens, 

(c) Technical  inspect ir 

(d) Technician for installation and asseobly of 
machinery 

(0)     Interpreter 

(i)    Assembly foremen 

161. During installation and assembly of machinery and equipment,  the now 

plant  can  gain valuable  experience   in the functions   if the machines  and equip- 

ment*     This  aoilie-s especially t>   the  dan'*o  empi >yocs win have  the  possibil- 

ity of getting wftll acquainted with the machines* and equipments* functions 

during installation,   tenting ami   •verM.i >n, 

Material  Qasc oi   important  oomi-produets 

162. The automotive  or nluet, ¡ -n economy   Ls   ¡nüi;>..neod by  the  industrial bnso, 

particularly by  the metallurgical  branch.    This  it. confirmed by  the large 

consumption of metallurgical materials,   fir uxavlc: 

(a) Polled stock   including high-quality  sheet metal  fir deep drawing 
for car bodies and other pressings.     Thi3 material  is usually 
bouglit  from metallurgical works; 

(b) Castings; 

(c) Forgings, which like oastinge, arc usually oroduced by automotive 
plants with a complete oroductiun cycle in their specialized grey 
and malleable cast iron and in aluminium die cast foundries. 

In addition, the automotive oroducti,n requires variolas types of materials 

from other branches, e.g. chemical, textile and consumer goods industries, 

os well as deliveries of materials and products from foreign co-operating 

firms .and local enterprises, 
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163. A cor (for example, n 1,000 oiv volume passenger car, f^ur-ect, 

40 hp angine, four-cylindar roar mounted, Bolf-euy;:">rtin£ Ir-iv wHbut 

frano,  tot.il not woip-ht 745 kilograms) would require: 

Ih tur i gl. 

Ferrous; not-is 

Non-ferrous nvt ila 

Paintti fjì.d thinners 

Small  (standardized)   ¿«rts 

Other 

Total basic materials 

Piniohcd conr: montn and oarts supplì, d 
in- co-).x;rati m 

C )'--ur. ti 
"Teveri 

t'-i'i 

n 
/f»5 

293 

For ¡vusBongtr car or viae ti in,  exploitation of satorial» is In the rango 

3f 73 t )  75  por cent. 

164.    The foil :n;int;< tabic shows tho mntoriala tupplicd t » a pass..-w-Tcr car 

manufacturing pi an I : 

Basic material 

Metallurgical materials 

Raw materials 

Non-metal materials 

Material   provided by moans of 
co—operati-m 

Total basis materials "  ,"* 

Auxi1i ary materi als 

Chornioals and inflammable products 

Coal^ 

Total other materials 

Grand total 

Capacity   'f   '•'.!'£•• ani ¡'.parc partü 

l?J,'X)ó ly >t poo 

(:rii:t.rif'   * .mr/y^ar) 

se, m 
18,120 

2, o70 

115,5^ 

33,945 
2,4^0 

180,000 

216,425 

331,950 

(broak-down 
unknown) 

170,000 

60,000 

220.000 

280,000 

450,000 

§/ If anothor heating: nadiura is oraployod,  the data will differ. 
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I65.    Castings and forging* farm a Largo part of materiali required for 

automotive production,     I'br example,  in the above mentioned panoen£cr car, 

they make u-> .'_M  per cent,  oi' the weight  .and in a Lwclvo  t m I orry,   they make 

up almost  60  per cent.     Thus,   an  oe J>I onioally cf fVc-.tive    ..ut omotive   production 

requires  the   cstahlir.h,.Kni   of  foundries  ana f -rges  equi .\>ed s ,>  thnt   fchuy  will 

ensure the hi^h qu-lity   of thus<j somi-oroduets.     '''hen dov>. l'\.ing the material 

base  -./f the  automotive  industry,   great   attenti on musi  te  paid  to the metall- 

urgical  sh.j'jfî. 

I660     ¡ìoquirod foundry  and forging capacities for passon¿íor ears (four cylinders, 

1,000 en3,   40 ho)  .arc  as fallows: 

Metallurgical sh >ps Capacity of cars and s-.-vr.j  oarts 

120,000 130,000 

Qno'.ric   tone/year) 

Grey-iron foundry 6,500 9,000 

Malleable iron foundry 6,700 9,000 

Aluminium die cast foundry 4,700 6,000 

Drop f.,reo 7,100 9,500 

167. The requirements for castings and forcings for a 'passenger car with ,-• 

weight 'of 755 kilograms and an engine with a swept  volume  of 1000 en    are: 

Steel Grey-iron    Malleable  ir^n      Aluminium alloy dumber of Weight of 
?asV:iwf    castings      casting di o costings    '   forgings    forgings 
(kg/car)     (kg/car)       (kg/ear) TW^ir) (kg/car) 

2 41 44 ?'' 68 0.2-4.5 

168. The requirements for castings and forgings for lorries are: 

Loading capacity       Weight of castings     Weight of forgings 
(metric tons) (kg/lerr.v) (kg/lorry) 

Oroy   I ¡al le-..oie   S ted 
iron 

300 

550 

1,200 

730 

ir on 

1,820 

2» 5 

4 

7 

12 

205 

450 

765 

4 

260 - 30C¿/ 
b/ 420 - 5002 

900 

2,190 

a/ In series -production of lorries, cast stool is seldom used except for 
lorries ^f the heaviest tonnage. 

b/ The lower figures d-o not include the weight of crankshafts and cam- 
shafts which can be made of cast iron., 
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169.    fîoir*^ hv,i  • -, h M   • i! •   ' »     I   *  t    *•< - ,    r- *#   -** * -» #•» 

industry  in  UM    !.•*•« i    «n   ,•     ?     *n t     ! •• »•»    r « r--     »        *   i4**t-«tètt/ t%r 

me e h ini-': "vi  '.n^i ,.   r»r.»   »T-M.-n # •   •••.!   i   -i--* «i •-•' ,r     ^  ì  -,      •.   »fc,   --il «.% tivtr 

rlintu Wì t h -i-'t • r\ • li ,   r   ni-   j * Î .  * »     r   •   t-'t.r   «.     :     t   <,  '*     ,;     *•-!•, 

shot t-m-.t-il,  r M" r,    :1-.nn,   <,-•   i  »,    l-:.«*>. ••    ?, <  t. "bv F    *..**«-? HK*ì« 

or  producte n.anutacturtd   m a ».;?i"ìl ¡e*-«    i^rtp r.-f^ir-    «*.   .,r   «   ».,   **rr, r-n* 

from t!i:B(,   ur>.-^   i..   Un.   at.» «''-v,    uìdufftrjf   1 ¡ .-s   lf.      ,lt, r< f   r-t   »•* «      r - 

ducts will  b<>  ;>r-vid-.1  b,\   r:t«-ns    f « •- n -erat i »n  a*   •%    * • ** »   • v--» ir   ^»nu- 

trios hnvin?; a    wi H-^lovtjl   ,»<i ì   aut >n *tiv.    tn-luetry., 

170.    Tho f   1 i )vau(: •••U>   fuvcR  \ "Î   ar    t^tur      f t::,   •virici   r- «i^ir -**«•*# 

fni alante    tbcr *hir  th<. "¡ochanical   .r^dn*' rtriè-' brani;!.. ?  *   r  *.hi.   , ar*«*. 

car example: 

Material VWìAJU 

Rolled material 4M 
Stool  tubos 15 
Hoo-   Ptcul 51 
Drawing sheets 18 
Non-ferr >as mentala 15 
Other   >r »iuets 8« 

Motallur,' i e al.   industry-t »tal 6W 

Tiros and tubes 41 
Various soalinr materials . .2 

Rubber industr,v-t >tal 4Í 

Paints and thinners 2'f 
Plastics  leather with textiles hmo 9-1 
Serai-pr>ducts j¿.9 

Gnomical  industry-total 55«^ 

Glass in dun try ii /cv 

171.    Tho production  )f automotive acootairia« differ« in priduett m 

technology frjim the actual  production   if aut >rnbilee.    '"hoBo  plant« in- 

volve special  olectrotechnical  and technological  probité»,  techniques 

oallinp for precision instruments and tho ußu of «.»c-oiial  tenting equip* 

ment. 
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172.    The accoamrioB includo the f>iliwing ty^ioai Item«!    dynnm», 

»tortore,  oa'ern.ira,  distributes, cito, batterio», lam"» and  >thor 

electrical  ^c-jc-rics,   as well  an eorbure*t>rs,   fuel   pur..-8,  therm >- 

rogulatjrs,   -ir filt-jrs,    ài  filHr;",   fu.;]   filterr,   radiators,   heating 

and veni il.?,li n -.-. j.ii.-trvnt,   sh "nk-"bs 'rt.H.rc,   -mil OIT* broker, 

173      The-  labour m ut    .f  '.h*.- <~ .-   »neat? fmnif a o implo* J set  -if 

access "¡ri...6 t. r tn>.  ri von   1,'JOO on    car  is crjirl   t ••   ab>ut  r;6 effective 

hours  anil  f!. , * >lal w._irht   io  P/1 kil >er ans.    They  arc  manufactured at 

seven ueaara4o. s ><..ciali¿^.í  plante. 

174,     The   3-íIü    latita aanuíactur.   accessaries f r l'-rrios,     Fir example, 

a fivo tin 1 >rry roquLrcn  aüJut  ''&• ..fictive h-arg f >r empiete  accado>rie«. 

Tho oar access rioD r\rc su. . lu-ù   <crnan<.ntly fr ;n socialized plants t^ the 

autmitive  'ùant   »n a c=-,-.orntj   n basis. 

Or actual  le voi poiat   ,f or~duct i  n 
  ••-•• - ••*   .... 

175*     Graduai  _.rxiucti>n dovei -p.-i.-r.t   is?  always   luikd  ini--- severa! ttag©8 

rogardlees   .f the tyoe   A'  .lant,   ¡,,   :*   a    ioni  with  a co-i-lcte  prutuotiui 

cycle   >r  an -Sßonblp    lane.     ?h;   starts mist   b..  Lot er^in^d by  the layout 

planning fr <up   n   th.-  f uniinp plan*    >r by -  separat*,   lay ut  planning 

orgnnizfiti?n engaged in L.sinún'- plante.     Th.- dosici will bo  based   m the 

resulte obtain.-! ?v>"\  a systematic research study,   m c msultnti <ns with 

the f mndin/   pi ont,   and witn * h© aid   >f th., product i m equi .Tient «a filiere 

and  the  cust'-r^-r.    The  s^ai-es ^ust  be  r, • -lePifnei  th-t   it   ic   o^sible  t .> 

uphold  tiu.  quality   :f the     r lunt  and  ..-nobles  the su;:   lier t      d'fer tho 

oust >^er  a - r >• >riato.-  guarant-"-on. 

176.     1bc:«eriwuc„  indicates   that   it ie p.ssible t • divide  the  :.roerse of 

equipoin^ aut -r• tive plants  int • f >ur   'hasea.    The  ;vn  d  bef ro th„  firtt 

phase  ifs dev-.-tod t.; a d .-tailed survey  ->i teehn >1 )gicr>l,  c mstructi mal and 

oner«^  sources at th.   location   s the  pr-jaod   >r.vlucti .-n  .dont.    After 

finishing th.. roc arch vv;rk,   -    >r   vet   ,ffur UUET  K- propared.     Detailed 

specificati HIS    f r>:3uarch and  docirn will be discussed with  the cuot iwar. 

Product i >n will be  intr>duced  gradually,   duaendinr   >n  th,..  cjmjduxity  and 

labour  input   -f \\iK: c ¡no--ncnts,    -n tho 'T.-jessing skill   >i  the employons, 

and  m the dov.l »pra^nt   if the  industrial bas.,-   ;f the c 'untry.     In this 

paper tt  is possible  t,»  indicate s -mo    f the princi;.-loe governing th# 
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doieminiiU m ->f th<s  .«hi»<ifi   <f ,-Tjductiin.    IX /v.?i;Un¡:   m tin. ,losi(n,  n't 

ail phatv.* nò-odi t-  be carri et   «ut  in <,>vcrv eis«.-, 

ir?„     In the first   phiso,   the f*nil  -\aHcvihl:> belino with finished parts and 

opponents supplied  b,v the f -undine  "dint watch ilio   iff,.re technioii  lasis- 

tanco.    The su   .Hud c*<n, jr.cutg   .--icke'J   m a . i W-d ».:    vors... ia ^isca ire   il- 

rendy  ,)rn.   c -itod,   -ini rr¿aeKrKd •y:J'    un-t i -.r- ' Ì;;  í.T   rt^nt -íurf'.-'c, <i  TC 

protected by  sp-'-nl  "i-jv-e.     Tn this first   ;.b->.:-  ,   Un.  irrisín.-'     "rio  *ind 

ompir.onts may  ice ¡unt f r -e "'ach is   <0 t • •/)  t>-j,r  '*-_,•)*••     Í + h.   iut •n-hii.«. 

Ti cm/det^ isscrhl,/,  Un   row v*.;¡ufiotur< r ":'v  "*• --1,1   s it    irti?    r   -r .duets 

which he can g-ct  f r-lì hin   >wri r^rket,   c.^.   tir,-*,   t-jb^n,  ^-j» icoves jri'.-a, 

such i«  iceumulit -rrf    ].%?-.,  !<-.- lU.-l.ts, etirt^rr.,     r  it.^r whi-'h h    is 

already ibis.   4, •   ^r'duce filmo.If,   .^r.   ¿ns4.ià!ità   n  -..-;ì e,--.11   -  tmeetinr 

»ataríais,   .»il  fills,   luí ri::^..:,  ; -•¿•itr t • ~       "•   i :.•  .     ;-JI. ,1  *,!:•*   Un 

first  phase- will  -Ir..-.!-   -.-il...:    -vr*-!-. •"ir-iuhu'   -r    »>    f M    n.v    lint. 

In jrdcr t? iBsurc   tin.l.v   -• •*. I  ti r    :'   < .-. v r.¡;n. -,ì 1,,   '<- <i 1 '.nv,   u. muH 

be advantageous t.   !"-*cii   c ».etruet i   r; 1ir.—» l.v  ->1>   r •">-:* •"• Inf and incorine 

tho 1 ^citi n  and aft-.?r UTCOIV   -n the Annerii  lay   ut    -1-vn. 

178. li the  «cernd phase,   il  ig ¡. .osiblc   t     i-.tr . iu"i   fritj-Jl,"  th.   nim- 

facturine   f B\W;\C   parta  and c^.»mcntn whi  h   í     ^  i   r quir«.  hiptü.y r.kiiUd 

pr>ductiìn vjrkxre.     7ht   ;>r iducod -»11*16 bulli   i.   "  n^fr< ?i-,-nt  v lune.   -»!* 

wirk-in-pr^Tcss and t...rvoc ae " h-.ad start  Kd* r,   ì.K-    r-duete*  assv. -\b\y 

in tin, third  -hi»«..       In  tht  cortei    f the  scemi   *am.»  jquipttont m.ec»flir.f 

f ir the  intrjducti >n   »f  ..r»ducti»n   -f -vidi ti .>n-i   ì mr: »nents  ^lirtncct f r tta> 

thirt ph-uic eh «uLd b<   t. li\rcrcd  nìd instili-,;-!. 

179. In trie thiri  ..hriso,  tho sh"xc-   <f ---irta  ind e w()incnt« dùliv^rod by 

the supplying /lints retinues t' 1,croise,     bh-i «muficturor ioqttir*jo Trm 

l>cii s »urces  idditi ml   fini«, .d .«" -ducta,   :>r'dwti m mul luxiiiirj- tn-\tvrta|s 

>f r>)d qualiw,   ind f>rtr¿r:r-í -ui-ì cistinf«.     Th.   ,r«ducti.r,   >*   n ,r», CIT.IJX 

ooapmonte is  introduced.     Kich i ru. s 'uid equi w.-rst   f >r the   lir.t   /n^n^  -.r. 

delivered, c"nn.>lotintr th«.. deli^oricB   -»f minh¿*«u8 f ,r the 1>r>ject<;d ,1-nt 

capacity.    Tht. -uiecmbUni:   >f rsi-.'-niricB should U. cirrio^   mt  iff fiat if 

possible nocording t? -. ¡iredeteminüd tine- schedulu "ad with runlet  tj 

the pposuwod product i'in in thtì fourth phme. 
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l60.     In order to ensure the production capacity in tho f mrth phase, the 

manalin£ plant delivers einp nonts which have  not boon intrjduced during 

tho third  ohas..    IV-due ti m   <f the re-iaining parts and opponents is 

gradually  intr >duce-d in  the  fourth : hase o    that  tho dependence on dc- 

li vor 1 OP  f r nn tho naiia,î*m<Lr , lant  aro  it  a minimum    r C ^rrcs^'nd  to agroe- 

»onts  aadc by  UK manarinr niant  ani tho oust oner.    Presuming that pro- 

jected    >ut,-ute have  boon mut,   a  ndit 1 ms will  be sot  f->r full  production 

with a  prij.^tcl number    f shofts and capacities.    Up m reaching the final 

production state,   lelivcri.-s   .»i   components  f r m the founding plant terminato 

>r arc   limited t    th s«» which  for 1'ngvr peri ds will bo provided by means 

•if c">- operation, 

1-1-     Hoquire-nonts for oncurinr production  in a now automotive plant may 

be  listed in chr n^l ^ical  order,  starting with the basic commercial deal- 

ing» and ending with  priducti >n: 

(a) Corapilati n and submission  of an investment study for the 
now    lont; 

(b) Negotiations with respect t> the study and the conception 
•>f tho  .il.ant; 

(e) Ho¿Mtiati   ns regarding: tho volume and supplying of designing 
work and specifications   »f materiale and documents required 
f"»r tho  prpiuot  and survey w >rk; 

(4)    Slabbratici   T the  ,'Djoct   ^ffor; 

(a)    Acceptance   ->f the   project   >ffor and procuring all the basic 
matonaie  for  it; 

(f) Dovei •• ¡usent    f the project  offur including the fonerai plant 
lay out j 

(g) Elaborati m    f a binding jffcr with respoct to the delivery 
of machines,  equipment  and technical assistance according ta 
the specificati >ns  Tí  the project; 

(h)    Approval   of the ^roToct  and reaching *ui agreement; 

(i)    Contracting f r  partial delivery   >f machines and equipment for 
the first and see md    h as 05 

(j)    Makir,f tho spooifiaations »"re precisa, and contracting for 
dolivory oP machines and equipment for the third and fovth 
»hases; 
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(k)    Elaborati-m of the tochml weal,  c anatmet i.mal and unorgy 
¿onrt   of the dotai led lay mt  pr -.}» -rt; 

(l)    C.'nstructi >n v; rk ia-Iadinr su; -ply    f jnor^ ; 

(n)    Trairinf   of ,-ipl ,/ues   at   th--  main  (f >urvlin ,}   .riant; 

(n)    Delivery   if n^ehinoe and orrri'nent  fr >n the f^roi^n 
sup-liar and ïr m the  o junta's    WH s-jca  f.ir all 
f'.-iir . hosus; 

(o)    Aspcmbly  -nd installation   :<f machines *nd équipent for 
the  t"   .ir  ; hases ; 

(r)    Delivery    f tola f r  the  f »ur  phases 

182. Owing t .  the  leved oocicnt    f a r.e+~lljrTic-ii tace,   the now plant 

progresses fro*  -    ure aeaenbiy plant  t ¡ a   dani with a cwduto production 

cyclo.    According- t>  tho dovei >p*ont   ;.f the   inducirla! base a r -uree  t wards 

further special i .zati -n «,v nc ^ vtc,i,     This *«euc rally involves tho manu- 

facture  :>f empiete  e -mpencats  in shv*    r in existing plants which change 

over to the  necessary   ir/ducti-n. 

Car r-airttonanry, dis tribut i ,n  and servie, :iot>;;rk 

183. The conjpanp   ~.ust  -ui-j   ,        s,rvico uetw.rk whioh o-vers  tho area 

«hero its cars will  >-e -úP-.1.     :'¡lc   c n-ny arrange  ',:ii,s  'hr>uch  its  own 

installati ms or WLU;  the assit-«ce   >f  other con -.¡u -n    r . r .priet >rs win 

can ensure the    d-evrvanc.    f the   c •••apaüy »3 standards   ,f first-rate services, 

A service network usually has th,   í'dbwmp ihrec cíaselo: 

(a) L«r£u company branchie   (repair shoos,  service,   car 
sales  otc); 

(b) Concosci onairc sal s ah •;*  (saiie as abw^,  but not belonging 
to tho com, any) 5 

(c) Dealers  (small sales ah» ,s with a iiinimura   >f service   or n) 
service  at  all). 

IS4.    Serviciar tho  ear i--  1 wry imp .-rtant  a.ctivity    f aut motive e »mpanios. 

They oust render  first-rato and full-extent  cervices air.oo the customers tond 

to judge tho 2 <n, any   itself by th,.  .noality    .f those s^rv^e-c.     Thus,   it  is 

nocessary ever:  in the-  oreparrvti ,n  phase» t    c msidor    r -posais f ;r future 

distribution and service network and the nocessary maintenance ships. 
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I85.    The extent  of tho services depends  m: 

(a) Ty:.e and constructí m of the vehicle; 

(b) Mumber of vehicles in the specific region; 

(c) Level   >f cervices; 

(d) Ty >o find quality   >f the road network; 

(e ) VTe at her canditimi its. 

186. All  these fict JTS murrt  bo  considered when developing the service 

network pr- posai »    Usually the;/  are proceded by a systematic statistical 

analysis,   m  the basis  jf union  ;-Iant  standards for calculating the extent 

of the repairs  and scrviouR   arc  derived.,     ?he  nain  dat.". which must be re- 

viewed and determined accordili;- t •  the types  of vehiclec are: 

(.a)    Number   'f ears inanufaotured by the company and used in a specific 
region   ir re ¡air shpi zone,   generally dependent  on the nunber of 
sold cars    -er y<-ar; 

(b) Life   if the automobile varying on the car construction,  quality 
of materials,   car and road maintenance,  weather conditions etc.; 

(c) Avcraro nunber   of repairs  (r oefficient    >f frequency)   f'.r a ¿;ivon 
time,  depending   ->n  the  number   d' kil ^metres travelled  per year, 
tho  average  a,;c   of   the  vehicle,   and r'ad c ;nditi_»ns; 

(d) Tine  fir   -ne  average repair,   depending  ;n the  sh •. • layout,   tho 
repairs'   »rganizati on and cmtril,   re-pair shop toils  and equip- 
ment,   the effectiveness   4" the ropair techniques,   the  special- 
ization   n  work and crapl poes' teauwjrk; 

(o)    Area standards   ;or car; 

(f)    Costs    >er re-air» 

Most of the c panics use various company ai's for dotormining those data» 

such as charts,   standardized layeuts ajid equipment, 

187. The Trench uopio lienauit   ( ?R) Oomoany determines the extenJ. of ropalr 

werk and services in the f ill »vrinf; manner: 

Car life 5 year» 

Number of reoair w >rk h-ours ; or car      120 hours 
per '5 years 

Average ti rae per repair 10 hours/car 

Extent of predominant repair work 5 t t 6 hours/car 
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fxaraploî 

Number of oars sold por year 

150 x 120 = 16,000 hours 
150 

3,600 fnure/ycnr 

188. Repars ,ccur ajrc fro<Iuontli  ,t tho cnd „f +hc ^,  nf^ fc ^^ 

an average can bo c meiiorud Binno the now cars  s ari r,v..n  y,,,, have a 

balancing of foot:   m the   >vorT,  -^   ,f ,,rj  c.,rG   in ,|£.^ 

189. A worker »a tirr.; fund: 46 h ^uro/weck x pO wo.ks » ^in h.urs/yoar. 

Thirty per coat is 1 )3t tiDfc .-win* t ; handling naUrialn, cl,^«,,,'main- 

tenance,   overhead activity etc. 

2,300 x 0.7 

Number   »f w )rkers      18.300 h.>urs 
1,600 hours 

•* l,oOO ìr'urs, 

* 11 workers 

Add thirty per cent for on^inoorn,   technical and administrât, ,n empires, 

•    4 enployo.js 

Spaco determinati.m for 11 workplaces: 

15 m*" per car 

(15 m4- rcr passenger car,  30 ro2 por 
1-irry) 

165 n* 

Add: 

100$ fir handling; 3paco 

100% for aisles, walk-ways 

30% for auxiliary oh JOB 

50> f jr accept anco arcas 

- 280^,   i.e..   ?.6' x the basic area; 

total  area » (15 m
¿ +• 2,S x 15 m2) x 11 workers 

190.    The (Joman Volkswagen  (TV) Company determines the extent of servions 

in tho following rr.annor: 

Number of Volkswagens in  area 

"Frequency factor" (.crcanta^e  rf cars in .area to be serviced daily) 

Average repair tine per car 

The percentage of cars to be serviced daily and the overago repair tine per 
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O   I 
car vary with local conditions and night be influenced by: 

(a) Frequency factor,  with ree poet   t:  average annual mileage por car, 
average arc     f rar,   and road condì t i ,ns; 

(b) Averapo reoair t io;u.   )or car,  with respect  t > shoe layout,  shop 
nana¿,cncnr   and   ->r,;ani<rv i on,   t0 >ls  and equipment,  mechanics» 
efficiency,   and   ¡ -b 3;\vci alizat i >n  ani   toan wirk. 

191-    Extensivo  investigatimi  in vari UAB  countries have shown that: 

(a)    VW.   i     throe   por cent   (frequency  fact  r  two  to  throe)  of tho 
Volkcw^ons  àn tho dealer's arca c ,no in daily for mint enanco 
and ro-.air; 

(b)    The  average   rjpair  í i-ri- 
fo ar h >r,rc , 

;>cr car IF between tw •  and half .and 

Taking those, firuivc  -..e   a basir.,  the f di. >vmv; sin; le ferrila: 

W-'s in .area x avorairo repair i i "no  .\,r oar x frequency factor 
wrkino, h  use   if r.h ;;.  por day x 100 

gives a sufficienti;/  accurat •  idea -.f  the number   .f uorkinp places roquirod 

for maintenant service  and mechanical and i-dy repair,     (The working places 

needed for -aint   , réparât .ry w.ook are nd   included,) 

I92.     The exacted increase   >f  the nunbor   >f '/ dkswa^enu in a given aro.a 

Sh mid bo  included in  those  determinati  ns„     F ,v oxairrde: 

VWe in area according to  official registrati ;n figures 

Increase expected  in the next two years   (o.r-.   o V-Jg oer 
month) 

Average re ¡air  Line   ;cr car  (fidare ascertained in 
the  partie-il.ar area) 

Number of cars serviced  per day  (frequency factor#o 
figure .•ascertained in  the   .articular area) 

Working h oiso   »f sh . .   oer day 

Number of workin.p clacos required:     420 x 3.3 x 3.0 
.^ x ion a 

228 

I92 

3.8 hours 

8 hours 

6 working places 

193. There arc ¿onorali;/ n ap di cable rules  fr m which tho space for rooms 

and officer connected to  the working places can be determined.    This is  in- 

fluenced by local conditions and must K  planned to suit   individual require- 

ments. 

194. Tt has boon proved by  experience and practice  that a 'nodiun-sized 

workshop  offers the best  conditi one f ¡r an efficient and economical operation. 
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Workshops of tho size r anean*? from IR + -•. 9«; „^«^        -. 
^    b Ir• i5 tJ 25 working places aro still  easy 

to supervise and provide -< o-lid hi« î H r• n*n   • Lia baSiS flr o^iciont control   tf nil  facture 
that make tho   aerati m profitable- 

195.    Available  inflrK,U,n ,h ,„, • „.,  tho ,wnur „iK   ,f ^.^   ^ 

profitable service   orations  iB ,,lr,ximtoly 4S „^ ?l^    ^ 

largo worksho > U: hindered by a „anbf.r .if assets: 

Ca)    Increased non-productivo ! ire. -,M.,~ +,      v.-   , 
l»ngcr di,*•«, t,  ,arVf r £&." n°VOnent "* 

(b) Number of ke,y  .crsonncl required; 

(c) Shjp supervisó -n; 

(d) Increased   -verhör..! expenses. 

196. A repair „„ ,, 0 ,nslstlnfi Jf ,u ^^ ^ po.}ra>ontii ^ ^ 

Size of ocno.icnl constructs fjr aut030tivc popaip ^ naintonaneo ûporatioiu_ 

197. As a „uid«  ^estimatine th0 ^^ ^   2(000 si(uar[  faot 

(approximately  200 O  can be considered ,-er service working Place.     ThlB 

constant  includes  -ill  rums   -f a  "n•n ^     .       * 
a oorvice   Vernti,n  as well as a sufficiently 

arEc service court and ., miinfc- .nation, assuming that buildin, restriction 
Unos  arc  ten feet   (throe nôtres)   f r ,„ lhû f,uml„Jy.     ^^  ^ „^^ 

d">cs  not  include  s~aco  in  ^cBcrw   f m „y-,«; u r''  1 ,r ex,J15iJn-     »eneo,  options f ,r adjoining 
•areas should be accnured it  an early starc in oasc tho nft.  „ 

.1      ibL m cose tno need f >r expansion should 
Decorno urgent  at  a later date. 

19fi.    It should als, bo „,tcd that it is not advisable to deviate fr« tho 

ideal shaoe   ,f the buildin,- site,    Variations fron the ideal .tap. call for 

a special layout  of building and mercases tho space rcquirononts.    Building 
restriction linu. mA Jtnor liBitntlw. „, „tataBtiol]jf roducc the ^^ 

area of a lot. 

199. The size  of sites required by distributers  olannW t, encéntrate ser- 

vice,  new-car wholesale and retail business,  and central parto de-t  in one 

location oan only be determined individually with respect to tho busxneoB 
volume c mccrncd,, 

200. CustMcr satisfaction is „ot only dependent on the quality of the work 

performed, but als, to a large extent  -n the interest taken in the customer's 

pers.nal welfare and the distance fro. h « or  rfftoo to the service shop. 

For this reas m it is   ,f vital importance in large town« to ol» at docontral- 
ization tho service facilities. 
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VI.    PRIMCIPlgg OF PLANT DESIGN 

201« The results of all previous considerations, calculation« and comparisons 

form a layout plan of a plant that vail ensure the raort effective production 

flow withir> the plant as a whole and vithin  the individual buildings,  shops 

or ©achine groups.     The  layout pjan ìB basic for any type of organization or 

production activity and hel¡F to determine  and demonstrate: 

(a^ Correct  location of all needed machines and equipment* 
(b) Correct interrelation of all activities* 
(c) Effective mod« of> production; 
(d) Shorteot possible route of materiale and products. 

202, Each layout plan examines the five following production factor*! 

P - Product to  he manufactured (motor-car), 

Q -Quantity to be produce«' (production voluae and asaortajsnt); 

R - Routing   and  itr operatori;- 

S - Servicep and activities supporting   production, obtained 
by mean E 01   00--opere ti on* 

T -Time duri 1 if  which all  the action must take place. 

203. The methodical  cecruer.ee of investment preparation,  layout planning ani 

installation follows basically the pattern« teen in figura 10 and iva) 

aeen in table 10. 
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,cf laadinr toward» Product iop 
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pypp^rtir,!   Perviee*, 
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ID/!'»CL13/].l 
Pn%e 86 

fhofltfu oí product i or. 

Phas« 

I, 
ftoporatory 

Deserai t i  ,»   <:.f 
AC i ! V I t- '. 

nmnt ,  . it * a.r ti t.\ 
detormi. notion 
arid their  'in.'.lyeiß 

fVodur 11 ot, l•><?• tion 

II. 
tayaut 
planning 

Gf*n#rt»l   layout 
Ol    fila,; it 

Ö#t»«r»l   layout 
of ««eh iHiiléinf 
(•hoi:) 

IIÎ. 
»ayout tkMuiHH   layout 

;. \ri:  f>f iBarh 
*?«H 

!»• 
li»»t* Hation !n«t'•!!»*+to* *•** 

p-ir« r,  %tor   >f 
jvr^'i i •!(!., 

norr€»npon<is Por description, 
with figure 10    Bee chapter 

1, <\ 3, 4 i, ir, in, 
VIII,   IX, 

4* % i» 7, « 

4, s 6, ?, a 

i, i?, 

If» VI, 

1, II, If, 

4, % É, 7, 8     I» II» If 
ft. 

im* ffct su«»*««»»* M* l^.-nti  |4«   f»«f«rfttt<*t MKfiMr<% ir tiim 10 *A*e» tli* 

•«lit* ft****tor «rttvttp i -%ftt«r       %• >t-.«t*i4ur  ph«»t tww» « wt«|r NHptftne« 

M»t  fer • t**»#r #ff*<ltv»fMHH>  t**i%  «timiH »wi-j 

%#   «Hi*   c*h»*   i*    ***   ^-^•»•«t      f    Ik»   ^«Htit-i-   rm«.tî!«»  «r4   »\>   Ih«   tfOWt- 

«*M  «.twt«..«        m# fr., #. %^t  »-*-  i*»».« ,„   ##r*-•%*» m*«** «M «**l*«»t 

HEU«*   •**•*»   **   *   t«*t#   ft*   -^ fHAsrfï. *!«*-#   <*M»rrtC'«.t    H    11^   *f*Y|*>*t      h%{^»r« 

tt   |#   »IVIOOll«.    I-*    .#*   ******    #»*   tfti,**.***»««* t»   «4   t^^f   j-iigi^n^ 

i*» far ***»*»»««»•*, à    »„è« 

•I**»    *•*#   ft^f* »     tO»t*    **•*    ••      #il#ii    Ic    *    «#t«r    «f   »J*    |«) 

** '*«• 
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Layouts and flow-BhftPt,. rtf tvDioa1  ^„^ 

20?.   Ftor purposes of clarity,   the general   lavnnt   .„v, 

production building  and ba^ " ""^ ^  ^ m*1" 
cia1     H   -   . g a  1C  productlon "o«».     'l'ho other auxiliary  and  .0- 

.   ad^.tration  „ulldiBgB  „  ener^ source ww not   lncll!dflll/  ^ 
generan, boated lB the vicinity of the areas ^ ^^ ^  ^ 

Figure  II 

Flaut with compiete production  nvn.\. 

Sunt' i j «H   [.-U- :'   ani   í'nrT)pn»!(»'i • 

Util, 

>•' t.  '   l     H   •   k 

* .  L 

». A U    M ., . 

i Prwmtng «hop 

f Pbundr^,   fornin« »hop 

3 HMbMio«! rro«|Mî m*nuf«otur« 

I ütidim»,   mini »nd »itueably «hop 
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Fi**re 1? 

âuJHsably plant with pfessinff shop 

t~~ 

1a 

1 Preying chop and car body pressing :¡h, W 

la Electroplating shop 

2 Paint chop and outfitting oar bodieu 

3 P'Lr.aJ a;: f.r.bly and chipping 
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ftiWt M 

,U »eswpbljr fllani 

Supplied 
mechanical  groups 

f 

Pinioned cai 

Prfv*"" ir i^ 

l, 2 Storing and preparation of 
prescinde, componente, groups 
and outfits 

3 Welding shop and car body 
assembly chop 

4 Paint nhop 

5 Pinal  assembly 

208. Figujro 11 ohows a typical  plant with a complete production cycle,   including 

the metallurgical  baa«.    Figure  \? 3how£3 a mechanical  assembly plant similar to 

that of Figure  11, but excluding the metallurgical bane.    The forgingn and cast- 

ings-; are obtained by mean;-, of co-operation.     Figure  13 Ghette an assembly  plant 

with  it.;  own production of pre;;;ingrf   but where al!   the mechanical   group« are 

obtained  by meant; of co-operarat ion.     The:;e  three  figures apply  to medium and 

large plants  having a mi' i'-ur,   "apa ;    ;.     !    '.-••    '"ir    :>• ;    jay. 

209. Ptfure  14 shown  a small   assembly  plant  .v. i..  -¿   *    >aOity of five to ton oajre 

per day.     ill   the parto not  only the standard part-,,   out also •echanical groups 

and  pressings,   are obtained by mean« of co-operation.     The production procesa 

starts with welding the car bodies  by means of hand spot-welding equipment. 

The machines and equipment  in such an assembly plant  are not so complex  as t» 

the other planto. 
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210.  •m.B© examples of the genomi  layout« show the K-eic relationships be- 

tween the individual production pnasog,    Sxeept  for   tho baair evaluation  of 

Hh.   two main  typeB 0f plants   (the  plant wj th y    -ffl¡ lete production  rye lo   and 

th« aosembl.y plant) discussed acovc,  it   is cLfi'i-uit   tc evaluate  the advan- 

tage  Wid  diBadvant^s of  individui  onerai   la.^tr,  Bi n,-0 each manufactu- 

rer  starte with  B^cUi-  üoor.orM ;.<• t  orcanzftUoTi,   production and  population 

oonditiono which  load  him  towardc  u certr-   cvlaHor,      /hus,  each proposal 

of a now production muet be  considered i,: aotail  :*J evaluated according  to 

thi« or another paper BO thfct  tho rcoulte arc   most effective. 
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VII.   SUPPLE! »S'TARY PRODUCTION OF TRUCKS IN AUTOGOL'IT E Fl. AKTS 

Tal"~ur   i..pu+   ir   ;~r:>ducin¿;   tra,k£ 

211. Many European automotive T)í:J*I- •-•-•*.•.. 

production of trucks, but in a mta-idurM. 

car production      The  labour  inrai   ir  ¿r.di 

Load capacity 
(tons) 

2.5 

3 - 4 

5-7 
12 

Elici. 1 ivo  »n1 m? f Or 

truck ine lud. .ii- ÍOU1 id- 

TC, a;< d   f 017- ; .- ¿hor 

anuria;   passenger cars include the 

•  lower volume  than in the passenger 
4oi   ar  follows* 

Average annual 
truck production 

17r> 

350 - 400 

5OO - 85O 

1400 

20,000 

14 ,000 

10,000 

3,000 

Advantages and disadvantages in combinine* 

passenger car aad track production 

212. An important component  d:'ernri i.ir-  the  Jcci-ion regarding the production 

combination is the productioa  bare of the met al Lart ical  shope, i.e.  the  found- 

ry and fortinf shop.     The mot allure tel shops  should  be designed to produce 

semi-pro duct s also  ^or  the  trude plant.    Some  forgir-f  aggregates  for manufac- 

turing herivier forgirw-e  and  tro necessary  equipment  for heat treatment  muet 

be  supplemented,     ; he   layout  planner  for the  <-rey cast iron  foundry must con- 

sider  the increased  production, ospedali;   with respect to   larfer castings re- 

quired  by the truck marni facturera     Cart rtoei   casting could bo possibly 

supplied from co-operating factories    The vluroe of  truck production  will be 

considerably smaller  than  the volume of passenger car production. 

213. As a result of thiü,  thp technical  level  of the production equipment in 

the «rev cast iron  foundry for truck castings will  be lower than in the  cast- 

ings»   production liées  for  the parsemer cars      The production of the under- 

carriage and cat of the   truck,  as well ,-JS the  truck assembly should be  separate 

from the corrcspondirif  passenger < ¿x- production 

214. Supplementary truck production,  in the  passenger car plant has certain 

advantages in exploiting the wcrkshopc which will serve both trucks and pas- 

eaager cure.    These shops are,  after inetrllin* certain aggregates, the 
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metallurgical shops (forging chop ax.d foundry), the pleine shop,  automne 

machines'  shop,  gear cutting „hop, p.int  shop et,   ,  f ,s woll flje  coao ^ thc 

auxiliary production   8hoj.c,  e.r.     tool  shop,  meninos,  repair chop  ,r.d main- 

tenance.    A typid   shop whi o>>  is able   t^  serve  tue production  of both tvPeo 

of vehicles is  the  car bod,   pressing   shoe whore  -*e  p^sou.-er  car  bo;h" panels 

may be manufactured  alonp with  the trvck ca,;in parte     ' 4 0 -./cliinr  if   the crh 

is technically not   no  compio;: as  the woldinf  of the  passerrer car bodies.     1, 

the production of the nniorcarri ,.¿e, a ,e    e^iros,  Pear bc,0,t  rfiar «,jbfi (i::1,;) 

link etc.,   l^er parts are  a. volved o.g.,  the cylinder Hoc* will  be  produced 

by equipment which is r- combinati-• nf v.,i,»n(.. 1 ir"uc" 0I   ^ivers.d   --ne  smeio-purpooe machines 
with equipment  for  transport   between operations.     Transfer machines win not 

be employed.     The  same  applies for the pear boxee :u,l other i tome       Uenr box 

and shaft ¿ears hr.vo  larger dimensions    (:, .nodule of f, vo -c seven .vnordin€. 

to the  tonnée) and  m  some  eses heve  rrourJ   toot,  Udo*       : hi » n^nr.dly 

imposes higher requirement,  ,n the «ear  cutting  shop  end hrrdoUnp shop,  ,*d 

installation of equipment  ir  these shops must  bf: made accordingly.    The 

assembly of aggregates including the cnéines  shou_d  ,* „rßani20d  8ep,rptely for 

each group.    The Sñr.c  should be   >he case  for  the fir.a assembly „f the truck 
itself. 

215. The truck frame production requires e  specific  shoo viti, ,  i-ffr-rrnt 

technology.    At the prosont,  modern fr^e structures are manufactured by a 

complex technology of cold forming end by the utili.-tion of modorn welding 
and matericd handling methods. 

Conclusions 

216. Truck production as a supplest to passone car production hap cortMn 

advantages.    A part of tho i„itia]  tliTOnW. ,„„ ali0 bc. Mpl(lywJ fw ^ 

production, particularly in the rrcuilursical 3),o:,s (even thou*.   ,1 „ill  t,e 

necessary to supplement Mne of thc ,lt!Cded .ro,iuctio„ emiir,aert)| ^ the nj, 

body pressing Eh„p, (3ear cuUing shûp) ]uT,ìeri, p ^ ^ ^   ^ ^ 

me auxilia shops such a. the  tool shop, BachW  „prir shop,  t„d main- 
tenance ,, 

217. The production of the undercarriage for trucks ioes not cause more prob- 

lems than its production for passenger cars.     However., owir* to   the Larger 

size of the parts, it is more difficult to produce.    There will also be" 
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higher requirements for labour since the volume of production does not allow 

for a high cle¿ roo of automrtior..    Universal equipment combined with special 

purpose equipment  is utilized.    This requires workers with more  skill  and 

a higher labour input, 

218, On the other hand,  the quality of the cabin and truck bodies need not be 

as high an in the cace of the passenger car bodies,   anri  this production may 

be classified  as  simpler.     Pro,-rcssinfr specials ¡zrtiori may  create  in  a develop- 

ing country  conditions  for tuildir.f; up  c  specialized plant  for maiaifacturinf. 

trucks.    When making  this decision  it  is necessary to  tcke  into  account several 

factors:    the  state of the industri--1  base,  the situation  of regional distri- 

bution of labour,  arid the  trend of increasing  production, 

219. Truck production rr;cy  -lise be organized,  --t  the he/, inning  in  an assembly 

plant  supplied vit h  components  and  parts  from  th.^  founding plant.     Ir-  any 

case,  it is necessary to  count en  the  co-operation  of speci li zed plants for 

car accessories and supplies of material,  semi-products and products of other 

non-mechanical engineering- branches,  such as the metallurgical, rubber, glass, 

textile and chemical  industries. 
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VIIIe    5^0?'IC ASPECTS OF ESTAF.rSHINC A» AllVO^i^^^ 

—h"iCal  ünd ^^^^ 

220. The luildinf  up of the  fioranti vo  ir.au m    , «• -i-,.,,... .   , 
•     ., ,!j   !"   ' '••VU ;:  ^r;'vo  Interventen 
in  the economy  or the country  even  u.  the   c,-*o nf  „. .,:,,}  1r.M.piH   ,   .        +k •*-11   '   'i etnei t ion ir OK tho 
assembly of imp,rted co^ponoM.,   -o production of lc,f   ,nmpi(>x ...rts      Th 

mie scerei.ty   ¿P ,. K-xBi,  t,r+   ..     ,-f .       . «npH- ,„* t.,.    Tho econo- 
,; '      U]" *"* "     ilie  M,d ot^'  -  ''-to  amr.u.,1  of human and non- 

human sources  in on  hand  to nro-U-c  -i   ÜT,i+r.l  •„. -     +     ,• Mü  a-°  "'   ^n»i + e-l   ^.mut oí   each  und every   picce 
oi   goods,    l-'ith thiF  in «ri nil    + \c ,-r,.,,,,4       .,- A, 

'    "£ iT Vlt"   <A   th0 '<«rf =-¡o.: to  build  üp the auto- 
motive industry bocones quit«  aurarant. 

«I. A,,  i,nportOTt quoñtlüh mrt ,,s rBlMdi     EhouU nt  the UiHted   B^ee be 

e*P cited in another ,^,  ..,.   rv i.provih, acculturai techares,  for .„. 
t,bnelu,tt „, lmtastrj 0l0Mljr ci„inectea uith the io|ai rK ^^ ^ 

or should the, not   », exploited tc „ ^ „^  fM. ^   ^ 

Whlch instruct,,,!  projects ralg),t   be „„„.„.„  Sürvi!lf,   further .„^ 
OP.» ?    The «,„,, Met be m;sdfl Eolel,y or  tJle ba8is o¡. 3  aumcimt ^tas 

of «U.M. data, marlBd ,:   tasi(-  indir,.eE„     ,,, ^ 

planning would be ae  follov.f »*««"<« or 

(e)    A technical  prerequi rites study- 

(b) A technical  feuriHlity study and  aimlyais 

(c) An economic  fe;isi'rilit¿   study  and   analysis 

(d) Analysis of economic  interrai afir rr. <T1  +>,„ „ < . 
ûTiBinp fror, automotive píodu"^,^ tl0nal •00»«^ % 

Technical prerequisites  study 

cal prerecruisites «11  be rcp,,^ „    )(!l,,opirr thc a_ 

study includes a discussion   M   th. ,„,,.....       A , 

aie,  componente.  mrchin^r  • > ri + ^~u« i 
„, „ -e..hnal.>glral  oouipmsm .  spare part»,   conation 

ener«,, „aste  disposa,,   transport,   lalwiP   ,ore,;r   ,pcl,„11.t       m<1  ^     ' 

These prero^islte, OTe d^ided in,0 the .adivtdual ph,,eE of p.^,,  1Iltro. 
auctxo» „f product,,,.    wirdillt ,„ ihiB dlvlEio, f tta eBtmate sho 

.va,uaUo„ uf site alternatives, smae a .Ue w„o„„„ .t.Jd, Bight prtm 
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too coolly il tho renultr of the leohtuca*  prerequtaitt« ff«u4>  frove te to «##»- 

ti ve.    J or the earn«  rencor.,  *K   ceti »tete   >f   c-^ti   »iwuìi *M   he f sandte <"»r   tra»» 

intr;,   premorir   ,-mcì  J;JXJ  H'i^ti... r,   hi*   r> *>,t-i   ->*    r» K.itr   ^   emétti -«i<r*tiinU ma 

derived fnw PÌron-ìy renl»'e.í  '-'-»»«»-j   •! 

to entrust this futility  1A       •,,•:,«tf»r •  rnr.e.H  »! 

»   t- *   «>* »    •'-'   'har**       H   it  -*évit.«t>Ie 

JV _.nit   *   t  ; -u' . ' .\   : '   ; 

223. T^o  tc".hni<vl   f Vir il .li'     ' •    ..    <-•    . 

ih© prorecnÜBi^ei   for   ,   tv t •- .   ,   •<,. 

techiijf'1   'j:"!fur.4it,i'(•:•  ;*    :    v.   ,;     •    , ;- , 

in  thti  .-va   try      A,    , ,j. ,?* ,  ì   r  j-     , 

ht*.e  u.   1, f'urr.   (;    ,     t. ;,t     ••.',..>•*(»      J*   «fu,- 

ooneHcr no or .J     \u-vi   u.-  ;,*.,.     • rr    • 

• -.   '   i-v  in,-*  *É%t|:o4*,     H "^a^Tij*ee 

<   vf   ur- î •*••*  t     M.-ined frur.  *he 

f   *•• 0   ui   •*»       '.<!   »t«   , f,       ••   r. ti*»--    » 

* ! - * •'    " i«'    , • •«-»   tH !«•   * ;    >    vHh, :¡ 

• t»*r       >*     i    m:j' i*'   t « « a» r*   **• 

'     !«     '-    Í'      ì       •   !    • •'   t,    'U-     •-• ,iì'„*i f 

ttt  «ftch,   -j.-ì   :>tv -oi-t   'Vi    r.:FU*r   v*      t»i,    %»!-*.    'ì   i«r»rtì . 1 . * •,   r!'4        *•    'r«r 

very i-ip-r*;}.+   fw *i >r.    1   tut   rtudj.   4 »,  *iv .»í«Ií»-.    •••,•:   =*f  •».» r--¡*iul*.     î 

the §rn<1j, J   i.-*.r.-'durtï u.     í       1 .t.. -., i«   pr--ft  ', iti-  reer« ••   t *   •.»•* i?u--wt 

ilari   r-pprnt;.   ,•«<(   ,*r  poerilìc   ^>w«t.   I-.T j > »•   • •«   ;--ri » ï     Í      . rin-.#   • ». >»iixi#e> 

in  di l'io re. •   yr<: i t< * j   .   •«-» ,    T ,.Jt-       ..    • *,   r   , • ^ t   i »...,.,    lf,   tv>)..      ? •„ 

vrri.-i/i-e   i>    *hv  •-•*.-  -11 -,   ir-,     i».<   U'i'.ti.'n 

Bfelce  tv r.f;,li Lì'I«I     :i    Mu.    i - •   i   •. rs*«;' '••••io 

ed,     0>.c   B'!.i(i H    ¡î»,*!   M    i!t   ,   LIMI i i tv    -i' p. .f,{ 

fk>Wf*vev   tim moni   i «": r * •^*ts,-,e  ti.  ¡ .•     »    , >u* ¡  i,.  *     rti 

nt  the  ver,..   'H.ri,.,,;!,     ..   ih,    vr     •,- •   •-    'h  IXM*-      t    nv   »%  t    ..     »ir   i*»* 

diatrii-nii.ji    i:    t.i„    rt-, i -t lì    'Kr   .i   •    t   vwtil,,   thi>-    i*    ,i    ì«,»«.I» jty 

to  rum li   ,•:    -^TCff'fiiit   ;,iil    »hi-   fri..f    m..»   .f'-.,-t   j*«t   il      ••;• »r    i ¡ U-l   P-   *hf>,t 

th» («-imi -r-turor .   j    lì-orj >r<-.v   M.t   ? r ••$> *-« i  .-ehi- ivi   i   \    »ur n* tea network 

^%© fre.-tor  th'- r:«rt i -ip.- -f : ,r     i..'  ntcrcn     í   ••,.   s  reu,, n^utMturtr ir   «l»> 

Cttto».ti\t¡ it.di.a1r,.,   tue tiwre r<.   ¡fît    •   'in,  -¡.¡'n^ •   »i •» , '   i.« 

22*:.   Ir   the e'wnomir  io» e. •••:.*     rt   i., .     ì     M<   t-.  t,   r,,^- •  ir   u* jrt-vi »u* 

technir«»   Bt^id¿-  nil   »-C   ftv   c.-s   l,     i j   »   -    ni«    -^»«»it   .   d.   yfc,   t»«  fl».iM.c|ni 

atpiiftui'f   »f l.«   ii veltri-. -,    ,<   ,..,.      tu      ilWl., ,-   u,   |t,4il.MUl      Ttl,    ll-tgrieil| 

oamhxci .tu. «nul.«  IH.   -iff-reJ  »-.   th«  *Oï1  ^   tu,   rtudy.     Ar   in^.riunì  j^r« of 

the eooi.ir..;c «tu.i.v  u   +hc $>r- i6..*t r-nel^ia, i- *    » îy rr» ti»  t*~<iM  ,,f vte** .*f 

. ' .* -      1*=    .-•       s ,      ! i*j. %. 

f' #'J   '       i     •     --|*r :tlf»#| 
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aatlaiAalUn«! % afffT-mifWt y, ifdl^:^„gi ,;.utgff,otiy<   AtldttBtiy 

*$• n» prW4ew,   h.*Pl, |: ,„ H ,» 4r,, ,, >it   iM urw„Jlßltf   :s,id inputB 

I» *m$m*%«+  i* in» »«««tr. r^trm    ÎOr th*   o  ti ..•; t reoi„ny ui- ti» county 

«tort  i*»  »ui«r,m   »MiM.ry   t» t*   ^  Mtuin,^,    H**«v   »,  ,,M muP* qutatloa 

I«»»«»  iiwn«»..» «itt «**tt1«t tu   »iidtwtfy t»   DIU It  ir.  ìbr luihc rr privato 

•••«•*».      If   x»  «*•*•«/*•    th»   ¡«rvnfir,,    ,f fxj.ilW-,  pl.ijf.   .»i    *hin   type  in 

UltM *•***»  I*»  *-rttrt|*tt,», ^   «ctlv» ^vrrurt oí   t»w  irr. 1 f-ov«rnfiwìt 

•tta*» IH»  -«raw ttrtoi»    li, th>  iM.-oiacury cwí.tPr.   lt vur m nuowd 

le»! »t^,^»,   3JH f*««*l NM«,» m*m .»r its.» f*-*   tn.   f>r»v,n    utomobil« 

>tv*«i   I# M rt »-»ti» ,?r^*t»«i »«I-»' Uaferuut of lia»  luduitry in tht 

Hiy.    Ì»ni4«r fwfulrtr^- ^ a tul tnvttntM^ntt AI>«1 « c* rtnin lt*v*l 

itrfli» ti,*  m tr« «iweiUi  cou-try,   ti«   TOvi'JcUtn of ^»»»ugcr 

m* tmcft« %-.*#•   mm9  tirali   m*»«,,, oí,  f.fiu,.,:í     %,rirtni,f-, work 

•M    mi ^rpMfiUn,  ».   icf> * -mot *••   ••m^in.-ti lith.w*  the  oioneot 

>r»t, T     f   tfc'  ríwt*tr*.t   t.nuf.. i• i« !      Th» ,w rrowi.u   i« developing 

itti  ,   f»ïia#  «h»  .uf,,-.,,.. .,   of  . tf»l 1*î h.i.4   fl«M.i.    mu operative 

tic   t*tt»   ^i.nrh     ri    .   •   ,4î|     ....   i„v     lo,'   ,   h\A   ¡Ann  M;  nvcc*»r,nful 

•»«¡•M»»»*      r  ih*   t*ifort.*i »    f iwitr «ni Mi.ml,  «ii.i of »»redact aalea on 

Ht»  %mml mmtmt    ,•  thrm»«-t.  »*i»Tt* u-H .    TN»«V   tH»y liait  »hrmt-lv. •• to th® 

#t"#*li,<i or f./jur    i.   e-.ifi- ttiour  fot  * ¿«-»dut •  .»reduction nf vehicle« in th» 

itiy*    *»«»«•r,   il  40 «r  ***  ««»   |u,m%in.nt f»t   thr fttwlt>piii¿' < ouiitry to 

U*t  tac«* <-flnu)«i«v*    -M» *. .•       *;trt» nt to th*   ,    jjuty of the 

leti«*.    Th» ,«iv«r«ft«rt. «wit   *» #11  tía»» tu*   iw^r« of   tlt« rtation-il 

*n*rf«Nti» *M  *|w li»t*«*<t lerourri.-   . %» .t :»iblf,   -ai-l maot rtß8u»e 

f*Ufi«« tfwwrat-   %m tv 4v «rtftii&ht.' f,ut«nf.tive indu«try» 

it üH^f ©fi#f  narici »ttnport «nd/oi* 'idminiotrative Pupport. 

t»volv»p  tht* partit lpttticn (>f th# govtrnNent in 

Pttbllo a»««»  tiK*  infrr#trurtur%*ù  objí"*tivi*ri which noy moan 

U*r*Me  Bavii^« m tht   tdtal citfiiti T cort  of gri,du»lly qntsllinliing an 

«tv» tains try.    .*t th» «*iw  ti»»,  the  :i«>v»lo«M»nt <;f the infrastructure 

t ht wûmm%t>mi %m be «fat«- flwxibl» «id ch»nrf*ì)lo in j«rt«in caeo». 
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The term "development of the infrastructure" usually means  the ensuring of 

an adequate surrounding for the prospective manufacturing plant.    Sometimes 

the objectiver; of infrastructure penetrate  into the  plant   layout,   e.g.   the 

plant power station   < s  financed by the  rcvrmiient '..'it:,  th'.   provision  that a 

larger or smaller volume  of + h/   tct x capacity in megawatts  (i'.'.') "."ill serve 

íE a source of <norgy for  eor-surr-. s oí'   the specific region,    exulte often 

public me an G  finan..-    the  ulani   sidings,   accasa roftn,   river or seaport:.-,   which 

facilitate  the  supply oí   rav; mat-,i .als,  materiale ani part.:,  as v;ell  an  the 

delivery or exportation of .acrmfacturcd automobile.     In  the  framework of the 

infrastructure,  a gas  line  and a  sev;a e  sys '.em may be  built  leading to  the 

plant,   and usually ;.   part  of a housing entre for the plant»s employées along 

v/ith schools,   nurs<-rj     ,   o  a lth centres    nd  supermarkets  are constructed. 

227* Another  ferir, of physic.1  support  ir, direct aid wuich nay  include  land 

granted without charge for  the construction or the payment  of a part of the 

construction costs.    Or the government ¡nay decide to  fi nane-', a part of  the 

investment cost:; of the  automotive plant.     Direct support  may be possible 

when the government first  suggeata the osti. ' lishmant of the automotive 

industry in   the public sector,  and then deciae-   on the basic of tec.nical 

and economic   feasibility  studies  th.o"   it would be more  advantageous and less 

expensive  to subsidize a private venture rath'-r than rim  the risk of such 

a constructton in th'   oublie sector.    The  support can be given either in one 

sum or  in  instalment    ov. r a cert in pi riod of time  with  the provision  that 

the amounts gradually uecrea.c.     It is clear that such support  is not   to be 

permanent.     It should only assist in ov rooming the  "infant diseases"  of 

the initial  ohase of automotive production and seles«, 

Administrative support of the government 

228« The administrativo  support includes various government decrees 

safeguarding the prospects of the nei.- industry  raring the pre-inveatment 

phase,   as well as^tablianlng optimum conditions for construction and 

operation.    Direct measures of tais type  include- the  following: 

(a) Duty exemptions  on machine and techonological equipment and 
components  in accordance •.•iti: the  time schedule  of the gradual 
introduction of prcdvct.ion; 

(b) Customs protection against foreign competition; 
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(e) Encouragement by tax benefits after beginning the automotive 
plant operation; 

(d) Guarantee m- lacking financial sources; 

(e) Granting financial guarantees to local and foreign creditors! 

(f) Assistane.,   in safeguarding an  effective and nttrictivo  salep 
network  and  in offering advantageous  credit for car salen rith 
minimum instalments; 

(g) Assistance   in ensuriur   s'ls,   o.g.  by t^ing •   certain number of 
passengor cars ; n<>. trucks for public  services and the army,   In 
creating a more extensive market on  the basis of atrcementr rith 
other governments; 

(h)    Granting other guarantees,  asourano- ;•, and additional sr-rvicert. 

A brief explanation of the y e measures aiding the development and operation of 

the automotive  industry follows. 

229. Machinée and  techonological equipment necessary for establishing the 

automotive industry should be exempt from duties.    This should not cause 

any great problem  for the financial authorities of  the specific country. 

They should consider this measure with respect  to future benefits,   i.< ., 

automobilen -..ill  be   taxed uoon naie  and   thereby ensure *   larger   income   i'or 

the national budget.    Nevertheless,   this taction tool should be used at  the 

same time an an  incentive  for the  future  investor.    The tax exemption  should 

be applied only  in such a case vhore the  imported machine:: and technological 

equipment will be  installed and introduceu. into operation in agreed-upon 

stages. 

230. The same principle of customs policy should be applied in  the ca3e of 

imported components,   the volume of which  is vor;/ important, especially during 

the first years after establishing the  industry.    The cuotons on components 

axe in the long run more burdensome  than customs applied to the  imported 

machines and technological equipment.    Even in  such a case,   the  customs 

exemption should be ¿-ranted only when the volume  of imported components 

decreases according to the schedule of introducing production in  the country. 

231. Measures of customs exemption alone  are usually not sufficient. 

The automotive industry requires a thoughtful  tariff protection against 

foreign competition,  at least in the phases of initial development. 
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23Î»  It is well known that during this period the production coats of locally 

manufactured automobil' n are usually higher than the C.l.F.   (cost insurance 

freight) prier,   of vehicles imported  fren ti*  traditional manufacturer:., 

ov/in¿ to the fact that the loc 1 ; production never will be  a,.- nigh at, the 

product, on with the  tr* ustionai i-amif a« turerà,    /t the be^innin^  oí production, 

the  output is usually lower than expecteu 'rid money .ruM be  paid for foreign 

specialictr. ani royalties  for patented  know-how.    The work  productivity of 

local  labour is  lower,   coat:; of rnainten.net   are higher,   the  percent, ^e  of 

waste is also more considerable,  and  so on.    /¡and in hand with the introduction 

of production,  a  service network mu: 1   be esta-imhe , with stores of spare 

parts eerving the  future own* ro of locally manufactured automobiles:.    Thin 

create en •dditienal  orr-'niz'i ionai     r.d   fin'-nr;   1  super-ntrw + ui-   which must 

be   satisfactorily hwidlec1  in ord'-r that  the automotive industry can fulfill 
ito goal. 

233. Oi the other hand,  it is necessary to emphasize that  these protecting 

cus tome should not be valid for an unlimited length of time  oince the consumer 

cannot be forced permanently to pay higher prices for vehicles manufactured 

in  hin own country.    The period of customs protection should correspond with 

attaining ?• commensurable profitability,  assuma-, this is  reachc    in a reason- 

able  length of time.     Should this not be   the cane,   then the   -overnment 

authorities should have access to relevant reports, an-: d; tr   so that an analysis 

Of costs and yield:- could be carried out,   the reasons for unfavourable profita- 

bility eliminated,  and measures aimed at improving this situation could be 

prospoGod.    If a  responsible fee nihility study was worked out in  the pre- 

investment period,   there should not be  the discover-/  of some inherent coot 

dit advent re after the  industry is put   into operation. 

234. Custom? protection is usually combined cith imaort control regulations 

concentratinp especially on vehicle of   f.he came or similar   technical 

parameters :r of those manufactured in  the country.    Generally vehicles of 

differing parameters continue to be  imported  into the country.    However, 

••ometimes it is recommended   thrt,   although the eutomobilee are manufactured 

in  the country,  a limited number of fore in vehicle-; of similar parame tere 

should be imported in order to achieve  a climr tc cf regulated competition 

having a favourable  impact on th- domesvic protected automotive  industry which 



ïD/wa.iv'u 
Pag» 10} 

otherviBc oould acquire monopolistic tendenciee, 

235« Another admriisira",iYr •••«.(••rinrTií-^-1   ;^-„. *• lan^i/r -tconomi^l xncentivtì improving the climate for 
introducing automotive   ;>i n-bir *i n    « •!»« +, e mo,iv_   ,»io.Uf..iva is the  tax exemption.    This tax exemption 
include G /;ener-=liy comr>ie+-.p o<> n;-r+i- i   ov*«.-*,      *• .y   . ^..,ie.e Oí  p«rti..l exam mon from incorno,  busineon,  and 
property taxée t— -  :xr-^ of < r,,n i:ut  tf   *-]fteer ,-..„..      T+   . 

A--«-   xr   ^uieet. .ycttrü.    It  is clear that 
• whole ranr* oí  alternatives exirt-j    ruh rn-n*r*-   *„ *• txi.i.,,   mil rcEper,  tn time,  extent,   decreasing 
trends  m ex-iinniir,.   -.at'   r ,   ,.,.•.     ],,  th*-,   r ,«      r.r .   , .,..,      •    . 

xnr.  ca.     ci .. u-?.a.t introduced production, 
a tax exemption  is at   the r-.-.r,   tjr.c   a distri- in'.t,  ,    -r *•, - ax8,rx..Anati'j»i ui   tii(. exirrtm,.    industry 
in the county v.^.n t:., rMK ,:   Bir,U:.r pr„duct.OT Pr0^.an„,t.    Thia in not 

th. =a6e when , !it.   lnüü.. .rtlll ,¡ajici 1:,  ^ |x Mt¡ „^ ^  ^ ^ 

Neverthele 38. the itORR t i-c  m^ucxrv   ro^uref   ir. + h<;  further  nt^s  0f 

 ;iM  °'   "'      L^,'i•i«"Ai"«i-  «'::•.  co-opt-n;tin;    plantn 
or th. adjustment of product* or. programmes of th, oziatine plant, in ouch a 

*ay that gradual production ,f automobile acre•,«,, uould be onsur,d. If 

thia happens,   the  tax *«KlpUo»n ,?m ,:e„erGliy L, aorli„d ^ to ^ 

production unit.-.      In qn-ir  .-»r +',, ,    4, 
'    Jn    • ~'e 0l  t-11Jî   tr;-x exemptions must be applied 

reasonably tu  the benefit of th', country's  xndustriali2,tion. 

236. Sometimes ^he neu auvonoti.o i^try nhow. losses,  particularly in 

the  first vearr, alter  U,  «o.^«»^.     ^  nur.h , ^   ^ ^^  ^^ 

•Slat BO thrt pa,l  ..: ,;:,c  ,ouid i>, subtracted from the present or  future 

profits if the,e  prof-, ,re „ot aut>iect  tc  tax exemption«, or advances. 

237. Of great importance  :,   the rate of corporation  t.x-    This tax should not 
ba higher than 20 tc  30 „r c^ of the  acqtlire ; ^^   ^..^   .%  ^ 

seriously discourage   th,   sector in the  automotive  indue try who micht 

naturally be afraid  of th*   .'arable profitableness tunun,- into a  loss after 

tue period of tar exempt, ,•c. ödvwit»;,«;  passen. 

213. On the periphnry of   UxMion  encre  aie  ta;e, on exported goods.    With 

respect to the automotive  industry,  it <3 not  possible  to consider realirtically 

that e considerale  ^niit¿   of manufac turod vehicles would be exported in 

the first period after Parting production.     Jiev^rtheiecr;,   nuch *  ce; e  should 

be considered vith rertpec*  tc tor exemption and ad vantai,   of exports, 

automobile..    Tho price  o.  a specific category nf automobilen ia determined 

by the current world ori,, and posible export tuxec automatically become 

a part of the operatic» ceste. 
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239, Automobile exportation should be supported by special export premiums. 

If,  in the country '/here the automotive industry is located,   there are 

foreign exchange  limitations,   premiums received by this industry might be 

used for import)nr equipment,   componente,  material.,,  etc.,   or may be ex- 

changed for  local currency with a   bonuR equal to  the difference between 

the official and reni rate of exchange.    In any case,   the following principle 

is valid:     ¡JI industry of as  ^reat  an importance  an automobile  production 

requir< s access to adaptations of   the tax system which previously served 

predominantly  fiscal interests. 

240. If the automotive industry io built up in the private sector,   then 

auita frew ntly activo participation of the p:ovcn:ment is necessary 

especially  in  safo,,w rumy  financial sources.    Obtaining lon¿j-term foreign 

crédite comen  into   ¡uestion,   usually through industri.-, 1 development banks 

which either exist in the country or will  be established in  order  to support 

the industrialization.    An industrial bank of such a   type  offers credits from 

five to fifteen vean: usually with a lover rate  of interest  than  in commercial 

banks.     It may mobilize local  financial resource:   by  nellmp stocks on the 

free market,   issuing ruarr.ntees on  the granted  local and foreign credits 

and Bimilar measures.    Stat«.-   financial development organizationo may be 

established which have similar   time or both systems may exist at  the sane 

time.    These would be  in placo  of banks. 

241. Another problem  .orni-, ins and th- t is  the Cranting of short-term credits, 

necessary for  th<   financing; of the working capital.    It in necessary to span 

the time needeu for àeliverma the vehicles to the dealers,   and it ID quite 

often necesr.; ry t, fini .ice automobile stores at the dealers.    There are many 

possibilities  for ensuring financinr, of this sort,  and report'   er- on hand 

statinp how similar problems were  solved,  c.„.   in Turkey, and in hexico, 

where the dynamic force behind such financing is  the national Financiera 

S.A. í.nd specialized credit  areiv ies in Brasil.    /•. possible  method for 

financinr  seles  is  the discounting  of bills or bonds covering effective 

sales of automobiles with onymento  due aftei        longer  p riod  of time. 

242. An effective aid in planning and ensure sal« s nay be   the  taking ovar 

of certain quots of pasoenr/.r cars and trucks for the usa of the public 
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sector.    A measure of this sort iß not only an important publicity factor, 

but at the  same  time a guarantee of or les of a specific  part of the 

produced volume.     It  io also  important   to develop   i .it-man.  to be met by 

purchases  on the   local market by offering credits  io the  popul.-tion for 

buying passenger car:,.     Such ;ai  activity will bo rener.-.-lly undert ken by 

existing  local  financi  1  institutions which offer 3uch  ci edits usually 

for a period of t,o years.    iJom. times  they demand payment in advance end offer 

a credit  for the rert or,   evm more ndv?ntc   eous for sales,   they do not 

demand any payment in advance. 

Conclusion 

243.   It is necessary to emphasis  once {„>in thot ertablishinr an automotivo 

industry in £   developing country  in an important step on the way to industrial 

development.    It may bring benefit:,  into the country,  but it may also 

evoke difficulties or be a permanent  burden if it ha-,  not been well considered 

from all  the aspects of national  economy.    It must  be stressed th. t  the 

term "consideration" not just a mere  deliberation,  but a  systematic analysis 

of all questions in the pre-investmont phase before the  establishment of this 
industry. 






