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SUIILARY

1. Prior to thc cstablishment of an automotive industry in a developing
country, a systematic review oi all fuctors influcncing 1its development 18 nec-
essary. The pre-investment studics to be carried out are

(a) Pr.rcquicsite studiss or merkst roscorch, avarlabrlity of raw mote: nle,
degree of industrializotion in the country, ~=nd governmentsl policy

€
e

(b) Technicel and aeonomicnal foasibility stadios,

(c) Studics on the influcrce of the intraduction of the automotive induc-
try on thc natiorcl coonomy cte.

* This i85 a sumnary of . paper iscucd under the same title ac ID/WG.l}/lL.

l/ The views and opinione cszpreesed 1in thic paper =ra thoe: of thc authors and
do not nncessarily reflect the viows of the sceretariat of UNIDO.
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2. In the pre-invesiment phase, eoonomic and political decisions must be made.

3. Investirations must be undertaken and criteria formilated in order to
select the type of vehinle to be produced and to define the optimal production

capacity.

4. The demand for labour, raw materials, automotive components, anergy,

machines etc. must be determined
5. Indices for the assessment of investment costs are given.

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

layout of the automotive piant

7. The erection of an automotive plant in o developing country should be en-

trusted to experienced i.tomotive manufacturers.

8. The antomotive industrv shoild be established with the participation or

support of the Government .

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

stage.




e

We regret that some of the pages in the microfiche
copy of this report may not be up 1y the proper
legibilityv standards, oven though (he beet possible
COpY was used tor preparing the master fiche.




ID/wa.13/11
Page 2

Politieal sng oonomia motiv g

Tuochnical -~.ud economie preroqiisitos

Advantages nnd disadvantages of n plont with
a complete production sycle wnd of a finnl
assombly plant co-opernting with spocialiscd
plants

Work org mization nnd plant operation
Requirements for m~terinls and components

Labour requircments, troining nand tuchnical
agsistanc:

Bnergy supply nocds

General layout of = plan® with 2 compluete
production cycl: and an assembly plent with
main production flows

Facilitice outside the plant
Housing centre wid cervices for employcos

Transport tion problons

II.  ALTOMOBILE COMSTRUCTION AND PRODUCTION

Sclection of swoprt volume

Engine loconation

Gear box locntion
Driving axl: location
Enginc dosign

Goar box desipn

Axlo design

Brakcs deasign

Car accessorics

Car body

Tires

Tendencics in car dosign

Influence of construction on the basic tachnology

and the devclopment of mcchanization and automa~
tion

i1

i2
14
14

15
15

i
R
iy




R e i L T T
i ™

L

Betablishing th  .omwd for ~utmobiies v
dutemining th  oeadu tion »op oity

Bffaet of prodotion copcitly on pro toesive
production sronizatiom

Bffuct of prodistion sapnaity un production
teohnique sad 1te ralationahip to labour
productivity nad Livostments i ¢ chaionl
equipmont

O -
Bffoot of production capacity on tho
induztrial bna. and its orazwnigrtion
Comparison »f plant types

v,

')

Tabor

Raw materials, materials and compononts
Tnorgy t
Arecs

Investments

Y.  PRERBQUISITES FOR AUCOMOTIVE PRODUCTION

Technicnl nssistance from cxpericnced foroign
manufacturor:

Matorinl bas: of important scmi-products
Other industrics and co-operative plounts
Gradunl development of production

Car maintenancc, distribution and sevvioce
network

¥I.  PRINCIPLIS OF PLANT DESIGH
Layout plinning

Layouts and tlow-shects of typical plants

VII. SUPPLEMINTARY PRODUCTION OF TRUCKS IN .UTOMOBILE PLANTS

Labour input in producing trucks

Advantages and disadvantag:s in combining
passcnger cor and truck production

Conclusions

For

£ 3

84
871

92

92
93

38 H

§

RV



$ho oani e b ey

Taohniosh pro s e’ e abuly

Tanbmiont 7 pibiiite ot uly

Partiots tiw f b povarnaonat o aetabllshing
" TS A SOV TP 8 TEAMES 4 4]

Pryeto ]l suppert of th. vworne at
sointateativ. support of th. govarament

1,

2.
3.
4.
5.
6.
1.
8.
9.

10,

1.
2,
3

Inhabitants per prugoamer oor in various sountries,
1954-1961

Finimur mnul sapacity ot veorious saetions
Opepatin s nod aarvoey
Timoe Hundn' suevey

Pargonnc! in =saonbiy plant

Personnel in nochrnical ngsembly ploat

Porgonnel in plont with conplote production oyole
Bagiec indices Tor nn indngtrind nlant

Installad electriorl co=acity and eluetrical oneray
conswaptinn indicues

Phages of production
Samplc _Tnable

Economic fensihility roport

Tigares

Plant with sonploete producticn cyole
Assembly plant

Dependence of cquipment ond productivity in manufacturing
passcnger cars

TS

53

35

61

17
19

38




1.

9

10,
11,
12,
13.
14.

Intarrsiationdhip of be iwlisee "iebe Lo
inrerigunt s

Beomomio cinomum capee (i F o bapet i
i ous gk A%g;igg wilhy pes ot & % ¥
of irvietnm 8wy off

Dependens: S spoa o ndne oo Aaboati b
Deoroawme f crerntiv e nden er e

nap

Dependonc: ~1 vac o Joe? amd of dp@r i i av S NNNNTE
an pPodatl oy capee vy

Jequeo 1o Ainge  wirls rradustios
Plant wite st oo ettty o, wEnle
Morhanicr ] ~maombl, 1wy

Asgembly riant with prosaing shop

Seall asseably piant

Bhowws |

s

823338 ¢







AR i

[n/ . 13/11
Do

1

ALC AND 1GCHNICAL PR RMUSSIT S OF AUTOLOTIVE PRODUCTION -
T LT 4{“?1‘ D o o ALL P0MLTiS

S - -~ —

e production of ot aohiles ane lorriee e o challensring task from the
At of view of rgrrgzation tovanolo wid economiocu, since 1t is a typical
represenata e ol o meod oty Cerditoong vy vadely in the developing
b riee U4k rempec’ 0 level Hf acvelorment, nrtural resources, number of
~Habifaltla, sfen i o8 mel  UO08s 4 ail of the developine countriess are
cadky o bafm Snildiag sotoset v induplirice itie davelopgent 1o lumited to
vodlEl 7 the Lalee asd csiat sl richo o countriae whiol posmese a cartain
wrwl of proabustise, ey ool stendard o1 |oving. ecause of these reagong ,
S R Sk r wopiey o oo cbedieal apptond Vo Lthie wopk, showing the
resae » o ocabdest oie aod o lage Rieh mat b omdertaken cefore and duing
s MR EWEE o 3w o Bt ke tredleation plaat The (igures and ssampl s
be o8 e calm Flhallios el sl bacie Yo e suthops.
faty sBesdance® Secl @ sl detad o Puely seplesstary sad s lleetralive, el
o oa vembad Bl s B Stapin,. Bl ame etse ow WL b st

B Bendiy Baml Sl

e i b oof bawhae <sihEs &
AR bR s od 5 s 08 Be TERL g s R b st mebile dumadt el
I % ke oF ok suiiee g ko
wd B w oomsk s We cEeRbEE 58 2 et erts ebamelive
Mprnl , ol Pbbed caBabt Piak,

e

i . B W
chagtetee el
#E Ehy . Pl o owES R o, AP SRR LRNRE Sl Rl

TRt , Be BaWic . SRS R MELY B Rk e, b Laled Ve
oegiag 8 Mast P B el 7 4% SeNL e e

A Flams Bhess, s sebBoBRe s 40 LB wes SeER sBSabed G Khe BN
B i R e N Iy o T
twsst o Bha Gy ow de oFibed Seoa

ol ey o Tk Beed

T T

wl s tas Per 88 coasisiaeat

iif Bintmen: A8 e b8 s Rey, Pt A
S WP 3 §

(B} tnnepssonest -




ID/wWa.13/11
Page 8

(¢) Government poliny supporting the development of the automotive
industry;

(d) naw materia' base inclading energy;

(e) "xistence of mechanical »ngineering and other industries able
to co-operats ~au 1 g.nplv components

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

decidinz to =stablish on aatocmotive indusiry.

4. Before makins this decision, it is nccessary to study the experiences of
countries vith a developed autometive industry and to search for analogins
between the prooloms of a scriain country and the home country. The grovth of
averase demand is indicated ty tne numbter of inkabitunts for each motorcar.

These datz wnd cramples of determinias the capacity are included in chapter III.

5. Automotive industries should be established only in countries that have
reached at least w: averare l:avel <f industrialization and standard of living.

Such countrics are usuully alle tc solve the provlom of their ownm industrializa-

tion, employment, specialization et~

6. The doeision to create an automotive industry in a developing country
gshould he accompanica by s2curing fiscal, commercial and political measures of
a' supportive, rostrictive or even =~ prohilbitive character. The main tool used
by the ~sovernment in a siven countrr 1s the restriction of automobile imports
or a complete prohibition of importing a -ertain automobile, The local govern~
ment can thereby force the Tfore:~ antomotive manufactursr to begin production

in that country, providins the narkst is sufficiviatly attractive.

T. If a foreim manufacturcr is reluctant to introduse production i1 a develo-
ping country, it is most »ften for :conomis reasons. He faces higher production
costs than at home if the manafacturine« sannot oo carriad out on sustom=built
machines in laree quuntities, The axperisnces of some of the lareer automotive
manufacturing nlanis shov that ith a corraspondia; nroduction in a developing

country may inerezse the produstion sosts as much as 5C per cent,

8. Yhen the fereim manulocturer begins production in -~ developing country,

his first step is to sct up an assembly plant with an import of 100 per cent

of the componente,
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9. The foreign manufacturer very often reserves tae right to return those
vehicles produced in the assemtly plany, and later on in the automotive pro-
duction plent, to theo =X153in3y seles aetvwork of his om country. le algo
ingists oa checking the Quaiity of srcducticn so tnot the reputation of auto-

mobiles with his traasmark w11l not OC impuirad,

10. TFor supplying the technolosy needed (tochnical know~hor, production docu-
mentation, enginzaring etc. ), the foreim manufacturer demands either a flat

8um as remunsration, or 2 tertoin rercentn~e of the value of cach produced

item, or a combination of thsy tro systems. In costablishin: the actomotive
industry in 2 socizlistic countiy in collaboratcion with a fereism mannfacturcr,
general contracts cre often signed for a lump-sum price if eninecring know-how,

technical assistance and spesial machine equipment are included.

11. Tlore ulvanta~eons conditiong ars present vhen the produced automobiles
are destined for tre marcct of the devzlopiae couniry. If these cars are to
be exportced, the munifacturer Julte frequently demands further supvlementary

fees for his part in supplyiny the tesimelegy,

12. Under taese circumstiances, it i5 not surprisin-~ that the foreign manufac-
turer dozs not cipress o snaeya) vitlinmmass to fincace #radual production in
the developing cownti tt 15 rore asrecable to him uler the financin,: is
ensured by the mrnufncturer himecl? in tha “ountry 1u ¢f.estion. Should he be
forcad by Sompetition, houvover, to chan e his standpoliat, then iL'usually makes
no difference to him thetrer he is offered the financin, in the form of credit
or in the form of capital partizipetion dn the neuly orszunized antomotive
industry.

13. From the poin% of view of ije usveloping couniry, there iz usually an

effort to require the direct finmncing or tne ansineerin: now-hov and compon-

{

ents from the foreisn manufactnrer, at 1.ast as an latermediary, ns in case of
the credit transaction. The invesionr i1 tne dev:ioping country muct consider
carefully whether i credit transastion or the sapital participation of tie

foreign manufacturer is more advantageous for hig

14. Another prerequisite for Lhe developineg country, -ven before deciding to
begin assenbly or gradnal preouction of automobilas or lorrics, .s a technical
and economic feasibdility study. The conclus.ons of %his study indicate whether

or not the technical and cconomic conditiong of the country are advantageous
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for industrialization of this ‘ype. The aconomic portion of this study renders
data resarding the expected factory and the nationol-economy profitableness of
establishin~ the automotive industry. The calculctinn of this profitableness
is decisive 1in considerins th2 2xpediency of the investnent, and ruides in
evaluatin- the results expect2d vy the maaufaninrcer. In the national-economy
profitetleness, the influence of distorting factoes is oliminated.  Such
factors ire various tox and customs bencfits, 'wireal rote of exchange of the
local curroncy and s on,  Un the other nana, pnencmena accompanyins invest-
ments of t.ais type are alsc c¢onsidered. OJuch pheaomenc arce higher consumption
of fuels cad lubricwits brinsias tar 1ncom: int~ the treasury, and favourable
factors influencin: tne employment of the so-operovi.s industrial plants (e,g.
taxes and iasurance). “The study shoiudd b2 conductad by an iudependent consultant
who would recommend the most suitaole vahicl: for che market in question and
sugaest o corresponding trade maric.  Ther next question is vhether the manufac-

turcer of the rzcommonded trade merk will Le willing: to collaborate.

15. Durin~ the consideralincn of the above process, tue authors paid particular
attention to exrericnces ottained from the building of the Czechoslovak auto-
motive indusiry. I2iur2 the Jecond VYorid Var, this industry was quite scattered
in Czechoslovakia and uac ~herscterizad by o predomiuacace »f manual 'rork. The
development of the onresert mechanized larse-scile productisn industry trith an
output of about 4CC cars o-r da;, oiTered munr probloms similar to those in a
developing country with a ~ood level of iandustrialization and » cood purchasing
power of the population. The only diifference is ithet the production documenta-
tion is of Czechoslovak origin, zo the costz for submitting technolosxy were
minimal. ‘xperiences of tho developing cowairies ind accessible knowledgze from

vorld-renouaed aatomotive manufacturing plonts uere taken into consideration.

16. The recommondations in this paper concentrate on the productiorn of passen-
ger cars since this ic the focal point of the automotive industry. Production
of trucks is considered & supplementary production and will be described in
chapter VII.
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Technical and economic prerejuisitcs

17. After considarin~ rolitical rnd economic factors, 1% is usually nccesser
to ocarry out studi=s on th2 s:l.ction of the tvss of vohicle and tho opt imum

production capacity.

18. One criterion for s.lection of th» vohicle tyna is the datermination of
the engire capacity besi cuited to tle specifi: cowmtrv. Othor sar parameters
are a useful ciide in Luiv determinstion These wre desceribed in ntail in
chapter II.

19. The criteria for determining the cptimum production cepacity of an auto=
motive plant aro:

(=) liarketin; possivilitices at home and abroad (sales at homo from
thac poiat of view of the main trend >f notor development, sales
abroad from tnc point of view of = rati, of costs ner product,
anc present and future sxport prices):

(b) Availability ol ruw materials, parts and ~rouns within the
frameuoris »I tae aaticuni economy, d>r umport possibilities;

(¢) Rational production yrranization:

(d) Influence ~f tecimology on productivity, ~apacity and invest-
menis in t:chnolostical ecquipment, and *leir relcotion to 2ach
other;

(e) Consumption »¢ enar v, fua! and water, and the evaluuation of
covarare uvith resosect to o chosen hranch of construction;
(f) Transperiation nscsililitiogg
(g) mxploitation of iioour frou nertai. resions;
(h) Production dictrimtion into saveral nlants, and the develop-
men* of a4 supplementars savacity for the newly desimed plant.
20. Some of the above points are limitine ariteria (or the determination of
the plant cepacity. It 1. not the task >f this stady to evaluate in detail
all the mentiored influsnces decisive for d2terminine the optimum capacity
limits; however; consideration of tie basic crituria aiding this determination

is included in chapters III. IV, and V.
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Advantagzes anc disadvantazes of a plant with a complcte production
gycle and of a f*nal»a gembly plant co-operating vith specialized plants

21. Aftor determuinin: the plaaned car cejquirement ad lhe optimum production
capacity, it in necosuawy to ctady various techniscal and economic nroblems of
the plant constructin:. The develcoracnt of the automo*tive industry will pro=-
ceed from a plani assembling - 1roensed avtomo™ile vith a gradually increasing
content of locelly produced ~ompsaznts torards 2 plent having a complete pro-
duction sy:l:. This -~onceairated manner of produciioa is not typical for the
daevelopin ; countries. Ouch piants are no. generally found even 1in the more
developed countrias  ‘coromic, technical and orranizational problems lead
instead to the est blishmoat of specinlized plancs. To point out the basic
problems of dcveloping one or cmnother itype of production (final assembly plant
or plant vith a coaplict2 production cyole), all the probvlems involved in the
automobilc plant construction arc ligted in the following specifications of
the two basic types of plants. The main characteristics, and the advantages
and disadvantases of cach arc given in such o way that the entire link may be

studied.

22. A plant with a complete production cycle {concentrated production) usually

includes the {ollovinz shope:

(a) Grey iron and mallcable ivon foundries, steel and light alloy
Joundries, torriae and hot prassine shops:

(b) Metalworkin< shone far 'h: production of ~11 .inds of boxes,
. rotaly and «3nr cheel parts and sc oong

(¢) Cold rresein, suous, includin; a largz car body jressing shop,
pressing chops Jor medinoy sae small staipings, voriksshops for
volume forminge, welding shops, hard2aing sinops, surface shops
for treavment wnd upholoiery production;

(d) Shope [or *tie assembly of sub-groups, car bodies and the car
itgelf.

23. The advanta.zes of the complete producticn cycle plant are:

(a) Basic semi-products nade to asasurs in the plant's own
specialized vorrsih:ops cnsuring high quality;

(b) liinimun tcransportation aistarces hetween the production
areas;

(c) Naximum usc of metal-scrap materials comiaz from th: mechani-
cal shopg and pressinz snons to the foundries;

(d) Accurate on-the-spot planning so thot the plant is not as ine
fluenced by the supplier rossibilities and variations in
maerket prices (particularly important in developing countries
vhore timely ~nd ~ood quality co-opsration is difficult to
obtain).
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24, The disadvantases of plants of this type are tiaat they require:

(2) Higher qualifications tor thc personnel in various pro=-
fessions;
(t) Hirher level of production control and quaality checring;

(c) A rather uish production capacitv for 2 sreat variety of
parts.

25. A final assombly plaut vsually includes a :-r btody :ldingz shop, car body

assembly chop, puint shop wed final assembly shon. It nost be sufficiently
equipped with ziorase arcas. 1t co-operates with several specialized produc-
tion units ¢mosraphically dispersed which supply the central assembly plant

with parts.

26. The advantages of such - fincl assenbly plant wres

(a) lore efiactive zgsemblia~ with no significant difficulties
(particulariy in the cosc of smaller capacitizs and less
developed production);

(b) Considerable gpecialization and a gimpler production start;

(¢) Nosaic-pattern liyout, 1 e. locating 1adividual specialized
woriishops 1n various areas with the required produceion base
and qualifi:d cmployces, whish encouiages +he iurthor indus-
trialization of verious areus of the country and th: utiliza-
tion of ~uicting cimilar olaats for the prodaction of COMpoON=-
ants;

Basier production control even thouen tile requirements for
supplying the pleant vitn components 1acrease.
disadvantnges of thisz gvsiem are:

(a) High requirements in the ro-ordination of externil supplies;

b) Larger storace arcas, the sizes of which are determined
5 B ]
the supply rycles

(c) Higher traasportation costis especially iun the cese of various
bullty or dclicate parts.
28. Tho most common nlunt is a compromise betweoan thece extreme cases. The
actual production cenditions, their complexity, the possibility of co-uperation,
labour and other factors must always be seriously considered when determining
the plant type.
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29. The sssembly plant allows the developinz countries a fast introduction of
automotive nroduction muite challen~in - and complex with regspect to investments.
Production starts by purciasin;: the licence fromn an automotive manufacturer
with lon; traditions »ad expericnec., and adoptine his methods of ormanization
and productioa, which caables au cconomicul nud ~radual davaeloping of and im-
vesting in tho automotive production in that country. fContacts with the basic
plant offerin~ the licence sradutlly decreassc and the actaal production of
components increases nrcording to the technisal and cconomic possibilities of

the developine countpy

orr ooranicetion and plaat operation

30. Yorkins hours: Dhe voricin hours are determinzd by the country's laws

and ~ustoms and vary from 22 to 47 hours per eck,

31, dumber o so1fts: Tuio numbep 13 determined by the composition of the

workshop, ponoi tlities of 1abour recaoaltment and by equipment costg. With
respect to feo ot chanves in rroduction provoked by customers! requirzments,
1t is desirabl): to aim oat o rapid equipmeat amortization., This coefficient
(number 27 h1fts) should be 1o the rans: of 1.3 to 1.95. In vorkshops with

expensive ohchinas aad ecfuipment, a1 threi-shift operation ghould be considered.

32, Morkploce fund: The workplace fuand is an annual fund in the case of two=-

shift opeertion, =inas th: vocation 57 the thole plont (usuall;’ et at two
wee'ts)

33 e exploitahl~ aanavnsl fung of machin 3 and aouipmeat:  This is cqual to

the nowniaal annual Tiad min.g » rvabere detomined by t> cocffici nt of losses
per repoirs (minimal r npairg 2l a ghare Lf the sen fal repairs).  Detailsd

descriptions of thege arobloms are [1ven 14 chant LT
»

'?equrem'cnts {or mat :rials and components

34. 'The requirem-~ats of an vitomabll e with resp et to the congumption of
various types of uatorials and prodicts of divirs: 1udvstrios are rather hizh.
The production scaaomy 1s narticularly influ nced by tac metallurgical products
and by thos: products obtain d tiiroush co-oparativrs association with other
plants
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35. The motor-oar production requires a considerable volume of:

(a) Rolled metallurgical stock (vars, sheets) purchased from
metallurgical works;

(v) Forgings and castinzs;

(¢) 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,
coolers, bearings, wheels, tires otc.)

For a detailed description of these problems see chapter IV.

Labour requirements, training and technical agsistance

36. In spite of mechanization, automation and a nigh 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. Tven 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 30 on, T~
the development of production in automotive plant; must be carried out in
collaboration with a wall-eatablished automobile manufacturer who offers:

(a) A licence for a technicall perfect product backed-up by m
Yy Yy many
Yyears of experience;

(b) Production documentation with verified and practice-provad
production technology;

(¢) Production docunentation with the basic materials needed for
realization of production;

(a) Training and education of gelected catagories of employees,

For a detailed description of these problems gee chapter V.

-nergy supply needs
37. The consumption of various forms of energy in an automotive plant is high,

The types of energy are as foliows: etcam, electrical power, industrial wate.

compressed air and toim gas. Other indugtrial gases, ¢. 7. acetylene and oxygen,

ore consumed only in smaller volumes. The consumption of energy depends on ti.s
type and capacity of production, type of plant, production technology, degrec
of production mechanization and automation, climate conditions, working en-
vironment, culture and hygiena.
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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 conswaption of the diffarent types of enerqy. In the first phases of

plant construction, tnere are waally very few concrete basic date on hand, '
Therefore, it is necessarv to start uwith the ascertained and well-proved indi-
ces of other plants vhicn arz roadered nore precise in the course of further
work. The indices wusuall, retor to a production unit: one manufactured car

to one employec and ons sauar: metre 5 floor space. For a detailed descrip-
tion of these provlems uee cbhantor TV,

General layout of a rlant with a complete production cycle
and an assemtly plant vith main production flows

39. The dravings introduc:d in fimire 1 as examples of oeneral layouts and
main production flous refer ia all cnses to medium or lar:e plants co-o0oerating
with suppliers to the normal extent and producin~ cars of common construction

with enzines of low or medium cmpacity.

40. The uidth of the pre-production arcn is determined by the pressin~ sghop,
whereas thc width of the finishing zon> is determined by the car tody shop.
The cross-irige production lineg, csresially tae drring ovens and paint booths
with a lensth of about 170 to 190 metres, determine tine width of the building
(about 200 metres). This ensures tae ingtallation o: the equipment in a
straizht line. The 'ridth of the mcchanical shop is equal to the width of the
car-body shop.

4l. Nou matarials are fed into the Laildings in both zones from the longitu-
dinal sides turned away from the main road of the plant. The material flows
through the pre-production sections width-wise 2t a right angle to the main
axis of the plant and continues in a similar manner through the last stages of
production, 1.2, through the mechanical shop and car body shop. By introducing
outside sidinsc and inside ronnexions hetwasn both main zones, the loop of
meterial and product movement 1ig completed. In such a manner, the shortest

route from the pre-production stage to the finishing shops is achieved.

T




ID/WG.13/11
Page 1

Figure 1

Plant with complete production cycle

Keyts 1 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 chop and car-body assembly shop, paint shop
and {inal ascembly chop

42, The mechanicul shop is fed from both sides {one side semi-produets from
metallurgical shops, the other :ide bar material), 7Thir determines the longi-
tudinal location of the ~.cen¥ly-groupc accenbly shop in the central bayo of
the building. The length of t:ro productinn lires « ceeds 60 metres. Dividing
the mechanical shop int: two parullel prodaction sz, placed at a right

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

43, The transportation of all material and supplied partc is carried out along
the sides of the buildings, turned away from the piant's main axis, The meta)

lurgical buildings, which have the largest concumption of materi.l, -are 1o cqto
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nearest the railway station. Thus, sheets for the pressing shop, metallurgical,
charging and moulding materials, o8 well as metal for the metallurgical woris

follow the shortest possible route focding into the rospective shops.

44. All motarials coming from outside the plant, includiag supplied parts,
are delivered (o the mechenical -nd car-body shop bulldings by means of a

siding At th: side turned ~way from th: mrin rond,

45. "ith buildings grouped in blochs, an important consideration is to safe-
quard the possinility of future oxtension of ~l1 the shops to koup up with the
f

expansion of production. Fixed limitines points in the mechanical shop build-

ing arc the tronsfer lincs, envine toot rooms “nd r~ear-box test rooms, and in

th

built-in cquipment ~nd m-chinery cunnot be relocated in the same way that

o

cnor-body shop huildin~, tho elding ond p~int shops. This single-purpose

other machines and cquipment in the other workchops c¢ut.  Thus, the cencral
layout his to #0 nlon~ with these fixed points vhenever cexpansion is considered.
However, expansion of thc plant by cdding new nrecs is the last step in pro=-
duction grodation.  Yith respect to the sinrle-purpos: lincs, m.chinery and
agsembly vorkplaces, thc plont must e designed 1a such a manner as to meet
production gradation without wny mejor supnlomentinry investments purcly by
speeding ap the production time, reducing the operation btime by employing
various fixtures and handling equipment, and by cxploiting the rescrves in
machincs or shifts. [n case of o considorable risc in sroduction, a rcason=-
able woy mey be found in proper speeinlization and co-operation in the produc-

tion of sclocted varts with various factories,

46, It is possible to implement other Joneral loyouts of modium and large
plants. Ia any cas., these proposals must be subjectud to the technologicel
flow of production by climinatine the return routes ~nd crossings. The organ-
ized materinl supply flow and the components and supplicd parts flov are the

decisive factors of tho proposal.




Keys 1 Pressing shop and car-body shop
la Electroplating shop
2 Paint shop and car-body accessories shop
3 Final assembly :hop and shipping department

47. The larger or smaller assembly plants have a conuiderable number of
deliveries of material and components. The latter are usrually more problemaw
tic with respect to thei~ volume, since they arrive +lready proce.:cd and
their shapes (engine, clutch, uxis) conceq - t1v re. . ire larger car-loading
areas and more care in transit. 1In *his cace, ter:0logical production flows
must be strictly observed, even though the flows are simplified and eliminate
relationships between the production of cemi-products and the mechanical

shop.




One can rcduce this to the Leosic releationships

fincl assembly & preasing shop

\-

anderearriege sroups and supplied
parts

Facilitios outuide the nlont

48. 8ince an automotive plont roquirce hi b ~mounts of encrgy and water,
public sources and facilitics muast be nv-il-tl: for the menufacturers. Re-
gearch conccrnming pubiic sourcos ~ad netvorks must be undertoken simultanzously
with the elaboration of the bolince of consumptions, since the extension or
possible reconsiruction of th: sources =n¢ natuorks is o rathicr costly and ox-
tensive matter vhich sometimes m~y cven lend to the rejection of the sclccted

gite.

Housin~ ccatr: ~nd scervices for cmploy.cs

49. The automotive plant site must b sclected with respect to the chosen

plant type and 1ts projected development. It mast have sufficient reserves in
area and o coanexion to the .ablie snersy :nd tronsportation network. In no

casc may onc neglect the housiar, rocrention nd traagsrortation of the c¢mployenas,
Great attention must boe prid to the veotortion of the cnviroanont since o plent
with a complet. prodaction syele inel iain: tao metollursic~] brse mnii:s heavy
demends on transport~tion nnd cuiges concentroted indastrind :xhousts. The
disposal of the lntter is vory importnt. The plant nlso ropuires o loege

number of cmployees. The site sel.~tion, thorefor:, mast be precoded by a
thoroush pepul~tion structur: ~nd scciolosrical survey whicn will uacover lobour

resources, their numb:r, location ~ad riilific-tions.

50. On the basis of productinn demands -nd porulztion structurce surveys, con-
clusions can be drarm regardinge housing ~nd possibl. puulic tronsportation

of empleyces. Thu construction of a houzin~ coabtre whickh inclades public,
health and cultur~l ficilitizs posaz complux prollems. s 2 rule, it is rogus-
lated by traditicn ~nd by the gt ndard of livinz an the raspective country.
The construction of housin- contres may be concentr-ted in th vicinity of the
plant or moy be digspersed to the nei-hlouring villeges up to » maximum commue
ting distence of 30 to 49 minutes by puvlic tronsport ncans. All these

points must be discussed with the authorized r2rional offices,
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Transportation protlems

§1. Transportetion is on import: ' ¢ -torp when ~ongidering the actomotive
plant locatiomn. L large voiwiz-osi.meleri i roquires o good publiec network of
roads, raiiroads and possioly wetzrwiys. Similarly, transportation of finished
automouviles cnuses a considerable volrun: o ir2i{ti=, L mossenrer car vith «
dead weighi of one tor rev:ives, including geoeop ana waxiliary noterinls,

anpout tuo tons o variour prod.ction materials. Thls means thot with an annuel

.- . e N

production :f 25,000 posevager crrs (L5000 o 0), S ,000 tons has to bo
supplied and 75,000 tous vlae non-explolioble wazte hns to be shipped.  However,
the supplied motorians wr2 ot veriong liands, ranglngs from ober materials, olooe-
trical matericls, md suoplicd componente to comploete rours, coming tfrom
differcnt plrces ta wvarisie ol nes 2ad packings.  This nonessitnatos o concrate
annlysic seording Yo types hefore the Sype of Lroncportotiorn s determiacd,

The shiprinz of the finisicd pesserger cors ic proclemelic owving to site and
irregular shippic~ schedulzs.  The shipping is sibhject to sensonnl variations
as a result of Sluctuatiors in demand,  Thus, ~dequete free spoce must be
considercd for tilc otorzg: ~f finished products, Test rwmeg o7 the numfac-
tured cars arc a burlen Tor the rleds and -cre o neantive fretor from the point
of viaw of oxlizact guecs ~nd noige. These probloms mast ve considered in
deteil :nd discussed with competent transportation officials cnd regional

offices.

Y
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II. AUTOLOBILE CONSTRUCTION AND PRODUCTION

Sclection of swept volume

52, The devclopment of automobilous in uropcan counirics shows a transition
from low swcpt volumes to the 1500 er.” snd 2200 cm3 classcs. For countrios
wishing to devilop their automoivilc industry, thc fTollowing standardized row of

passcnger cars and their enginc paramctars shows the advantagzcs:

No., of
Volume Bore/stroicc cylinders Output
(on”) (hp)
1000 g 6/68 4 45
1500 g S2/68 4 65
2200 g g2/68 6 100

A four-strokc, four-cylindcr, in-linc cngine of the 1500 cm3 class in comparison

with the higher volume class calls for a rclativcly lower technological labour
input.

Zneince location

53. The probablc development tendenci. ¢ in the passenger car construction
expected in the coming yeare werc cpecisicd aceordin; to the basic character of
the car, i.c. thc construction and loc: tion :f the cngine, ¢car tox, driving
axle, braic mcchanism, body desisn and the cxicnt of accessorics. ith ruspect
to the world passcnger car production volumc, the cngines arc catcgorized as
follows:

(a) In 82 per cont of the total vorld production, cars maintain the
classic cnginc location - at the front with a transmission shaft
to the rear drivin, axle:

(b) Only in 15 per cent of the rorld production do the cars have the
engince at rear and » rear driving axloe;

(¢) About 3 per cent of the worid production deals with engines located
at the front with a front drivin; axlc.
54. This distribution has rcmaincd basically the same and it may be presumed
that no remarablc shift vill occur in the near future. The advantagce of the
"(a)" construction lic particulaily in tho product on and cconomic field, since
the enginc locatcd ot the {ront makcs it possiblc to produce a wide scope of

car modifications rithout changing thc standard chassis structure; c.g. delivery
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car, sports car, and arbulrncc bodics.may be asscmbled., In this wey, the poscible
applications of produccd veohieles in o iven class wre crtonded. In addrtion,
good ridin. characicristics o cers rocriire a cenire ol yravit,, located in rront
of the contic,; i.c. acerer teo tic front axla,  This cad LC ashicived only by
placing the ernjine at the frornt., Thus, this ccucoption appearc as mosi advanta-

goous in the outlioon for th: fuiur..

Gcar tox_lncation

55. According itc a survey of tac rajority of produced cars, tho gear box is
located by the engive, althouga cone manufacturcrs locate the gesr box ncar the
rear axic. Froo ile poiat o vicr of ninducticn, the creation of an ascembly
group “cnginc-gerr box—-axl~’ appeors 108t afdve 1tanoous,  Yhe reouirements of a
broad scope of moiwications in car Lodi~t wonlid mean transferring the drive to
the front axlc.

driving axle location
SRR S AR il . e AR T

56. Locating thc drivinz exlc at toc vear in cars with the ongine in the front
prevails irn 32 per cen¢ of vhe werld necduction. However, in order to climinate
the transmissicer shelt tunrel Letreor the crgine anld the rear axle, some manuface

turcers introducc ci-eculaticn snefts.

Meinc design

-~

57. The classic lour-<oimke, Sn.linc potro! ratercoolsd engine, porfected to
a level of higlh quclity and pish wor~i | ryliahilily, shove no sign of being
replaced in the ncar future V7 cuziuce ¢f any otvher zoaecition. Air-coolad

I

engines account (cr lose Uhan 5 nit cent of the world production, Rotary pistion
ongines s£till recvire cor' . ir nisign and technelogical development to lessen
sealing, high -pead, and Somg returs provicenc.  Lturbine engines still requirc
the devclopment or cronune e v1tn wcooptacic themie and cconoudic effectivencss,
It is very riuky 3.0 2 pascorger ey manufaciuvrer W corryr ouw 2yperiments on
nis cusbomc:w; i :raforc, ho seeks %e improve cnginc ditailc rather chan ottempt
revolutionary chnge-. There are tendencies to ircresmse the valve diamcter, to
produce rigid consiructiion cast crankmaestds, end to improve the quality of

materials of thc past..




Gepr box dosi;n
58, Thore ic a world tendency towards th. application of automatic hydromochanic
gear boxes that arc an advantageous copbination of the prescnt mechanical ;car
boxcs and wcll-tricd types of hydrodynamic torque converters. Froof of thesc
tondencice ar the introduced desipns of hydromechanic ¢onr toxee of the Ultramatie,
Dynaflow, Fordomatic, Powcrslide, “oith-Divabus, Eydromedia .nd cspocially of the
Borg-darner 35 typc introduc. d in cars ~r the 150C to . 50C cx'r.3 class, =s voll as
the gear boxes nf the Hydromatic - fionersl hotors Corp. and the iwrcedes Dengz
automobilc. The constructional and technological complcexity of thusc gear boxes
with their cpicyclic carg, multipl. dicc clutches and hydramatic converters ic
higher thar in the case of the precent rochanical typcses doth turbinc whecls
and the corverter stator arc made of prucision steel forgings., The fcar box is
hcavier than the four-specd mechanical typce In introducing thc hydromcchanical
gear box, Curopcan nanufacturers uill also be seeking o desirable automation of

the speed control of the passenger eare ir tne 1500 and 2200 cm3 volume clasces,

59. The application of the two main typcs of axic construction, i.e. rigid and
oscillating, in Furopecan countrics in the last few yoars is shown in the following.

tables
Fedcral
Republic United
of Sermany  Kingdog Exance 3alx
(porcentages)

Rigid axles dc 87 62 69
Oscillating axles 42 5 25 19
Other axlcs 16 8 13 12

The rigid axles prevail corm:spondin: to thc cuality of roads in the lirted statos,
With additional improvements in roads of other countries, similar tendoncies are

to be expectud in axle design. According to the volume categories, the shares

‘(lol%)e

of the basic types of axles are as follows:

cm
1000 1200 4200 Larcer
(percentages)
Rigid axles 50 75 90 70
Oscillating axles 25 25 10 23
Other axles 25 - - 17
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Fapxep denigy
60, An outstandirg traner‘icr froa th. orcsent Araw brake desim to disc brakes

is aprarent. The disc brewes ar. morc circcnave, their cooling is better and

their size is mors ndvantascou: Jv is ovident that the futurc cars w11l be

.

equipped exclusively wiia is~ Lrlrg, the terarologicat cumplexity of which will
not be higher than in tiac case ot €2 oeakes.

- .
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61, Trends in prsserger cov prad wiiica Ludicat: that the buyyers?! demand for
first-rate car accoescerice ¢i'l ineciease, It is cerreot in ascume that future
ears will bts boter ~oulp-al witn 200 conditiziing cevieoo -nd other caquipment
to increasc the pavcenger ' coafsi. Tae Cenanl Tos yvher sutomatic devices will
also increasc. A1l of leis «1.! Lead tornards » hicher corctraction.l complexity
ef the ~ar, eepecinliy wn ~oply D ¢ varicoas seyvo-mechrrisms. Foralicel to this
growing complexivy, tle w.oairawenis regasding wrmublafics operation of the car,

a minimum »>f mainienince work, niaimue vphesp costs etn. will inereasc as well.

Lar toavy
LI B - 2 .

62, The production rcouir 2t a7 & . woncise un? srrarriagoe with the engine in
the front irclude = %encia, piatfrrm, or come othor molution not requiring a
sali-supportii: body. Th ronca in oeair Ay et oond towards a pancl design,
1.6, welded fram: vith 2 ude o [-osle ¢ 274 2oy chaiku-over ot the panels
in case of doformation or . mawol t of aseidenis 2tc., . raprd and ready chango-
over of the rody snere aal & r-ing i . anveoiront ot costly car- body wel: ing
equipment, Tho pen2ts il moV-ely Vo pwagend “pamonles e -clad nebal she. to
£0 that *he majoriy of -winting wosk roy be aveided. the architectural design
of tne bodies will probabus ce eroicet o corctent clhanges. The tracitional
vextile and plesiis naierdi Vs 1510 be vsed {or upholstery.

wre

o wie Grem

b

63, Tuere is a trond 4aveils wiivws ik sic2l bollo wnd o 1ow section and larsger

contact surfacc sitn the wmcoc. 4795 iupertai is increased springing and a higher

load carryirg capecily. Tas mirimin urcel diatcier poosably will not drop velow
ten inches.
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T oies in car dcsi

-

64. Te foregoing paragraphs riveal th. brgic construction conception of
passenger cars. It is possiblc to coc*inote that in the noxt ten to fifteen yearss

(a) Basic or revolutisnary chen ou in the decign of the car engine and
other unit: cannot b» capected  but a gradunl improvement of the
well-tcsted principles iz to be anticipated,

(b) The manufacturers ill soncentrate primari.y on improving the driving
propertice of the vohicles, en raising the reliability of a troublefree
operation level, on decreasing the maintenance requirements, on
inereasin, travel comfort and racsenger safety, and on reducing the
drivin;, contro® rcouiroments. Tnic wiil lead tovards a morc complex
oonstructional and technolosical car proauction labour input,

(c) There will Ye a tendercy o change tho hody design technology in such
a way that it would e prseitle to reduce the produciion costs and to
moct casily the shap chang: resnirenents (new models at a minimum oolt),

Influcnce of construvction or the baeic technology
L - ——— - . - - - v.‘
and _the dovelopment ol meshonizai.on and automation

e -

65. 1In the present autonoiiso iaductr~y, basic attoniior e concentrated on
secking ways to reduvce th body labous iuput which i concidercd to be higher

than the entire wndercorriag latous fapat. oo implementin, the panel body design
using coleurcd plastic-clad e tal heeti, the share or surface treatment (painting)
and weldin, should be consideranly reduced, Screwing on individual pancls to the
body framc would partially reploce velding, wost offective for other parts of

the car would be prosrecsive weldig methods, c.g, in COQ.

66, Trends indicatc that labsue icput {n the production of parts for the engine,
gear box, final drive ctc. will be hizher in the future than it is now, The
demands for production automation wiiy sTos  The conception of machines and
machinery couipment, c.g. trancter lines cemuosed ol standardized machinery,
checking and handling units, will not change basically in tho next fifteen to
twonty ycars,

67. The share of acsembly work will probably increase in comparison with the
present situation owing *o the changed “dy design requiring a larger volume of
assembly operations, more complex car accessories, increase in the number of
servo-mecharisms and so on. This wiil icad to necessary automation and mechani-

zation of the ussembly work,

68. 1In comparison with the present practice, it may be presum cod that, owing to

the improvemente in car accessories, tic velume of oxtermal co-operation in the
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production of car accessorics and ocuipment wiil incrcase. Th. same applies to

the producticn of sowe ass-mblicc and sub-agssemblice of the undercarriesc unito.

69. All automobile manufacturers must ctrive towards maximum offeetivencus of
the matcrials cmployed, as woll as torards reduction of the corte of parts thot
arc governed mainly by the coct of the materia'. This wttitude chould be maine
tained even if this lcads to noi constructional and tecehnologicul technioues,

It was discovercd ir autemotive production that for each ton of finished cars
therc is at leact ons ton of wastc. Thic neecocitater the oricntation of invest-
ments towards bacic production procesves, cuch aw precicion eastine nnd forging
production, cold prescing, use of cintired metals and plasticu. This should
bring about a decrease in waste and Tead to the substitution of mechanical chops
by basic production prosesecs., Basic production automation, vhich at the present
time is still in its infancy, would increase as woll., In the future, the
mechanical shope of the plant will carry out only th: precicion finishing oi the
parts. Onc effective aspect leading towards the reduction of material couts in
car production must be the rccovery of used materials. Castings made of aluminium
alloys a:d all plastic materiale which enable ncu rormin, may be considered ac
recovery materials with 2 smal’ reduction in the quality and o e valuc. It

is also necessary to make use of the tagte material from the liquidation of old
and crashed cars. In thc futurc, a new scat design will be necessary so that

seats arc airy, hyrienic, light and comfortablc, particularly in w rm seasonc.

70. The technology of the future car must be adjusted in cuch - manner that the
requirements tor thc manufacture of partc would be reduced by the proper sclection
of scmi-product types and therc would be minimur material allowances. It wiil
also be necescary to reducc cousiderably the costs of couipment, such as car-

body presses, multiple spot weldore and so on,
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11T, DETERMINING OPTINMU: CAPACITY OF A PLANT

Tl. After the basic deliberations in the previous chapter, it scems to be
necessary to discuss in morc detail the production capacity and to consider the
economic compatability of the capacity. The latter will be discussed with respect
to rational production orfanization, production cquipment, labour productivity,
investmentc and resources, raw materials, materials, transportation, labour,
encrgy and services. All requirements originating from this capacity will be
discussed in chapter VI,

Lstablishing thc demand for sutomobilcs
and determinine the production capacity
T2« VWhen determining the demand for automobiles, it is necessary to consider
the following bacic factors and influcnces:
(a) Existin, vchicle flect;
(b) Growiry number of passcnger car ovners;

(¢) subctitution of used cars;

(d) Increase in average family income enabling the purchase of a
passengcr car;

) (e) Extent and influence of public transport services;

(f) shift ir populations

(g) Import -o.d export,
A oountry uvhich docides to manufacture passenger cars must concentrate on the
production of n car vhich will suit thc demands of the majority of the people in
a financial pouition to buy 2 car. Typce of cars in lesser demand should be
imported.

73. The pumber oi cxistin. care must be determined on the basis of statistical

data regardin. 1o iotered cars in the country. It is advantageous to chart the
data in the tolio 1y manner:

Pgsscnlcr Carss:

Age up to 5 years
Age ', - 10 ycars
Age 10 - 15 years

Ago over 1Y years
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;ggabitants and owncrs 2f oars

Numboer of Qwners of

inh-bitaats anrs perccntame

having an ~vir~se annucl
incone of:

up to .l monotory unis

) -7 " "
- D f "
aver D "w o -

This dnta will wvable detemin-tion of the oxilsting vehinle flect, classificom

tion according to cnr awe ~nd owmerts ineonc, and will onwrnl. recomizing

treonds in incronse of demend., It should not be o difficalt t-sk to aht ain

dato regardinz the cge of the cara ~ot thoeir mamber. Hore comvlex i Lhe prob-
lem of dividing this number acsording $o the ~nuunl incones of the oumors. [t
is probnble thot dats of this %ype will nat oo ~vail-bl.. Dhe lotiore iy a=B,

C=D rnd D stand for typicnl incon: ertcgorics of *he onr owners in tho country.

74. The growing nunber of passcnger cor owicvs mey be derived from proper
statisticnl survays. T-ble 1 is a guide for predictine thc congsumption in o
developing countey whieu proper indices braod on puriance do not oxist,

75« The substitution of usod 2arg lepends on the usaful lifc of the cors whioh
in turn depends on thos

(2) Trpe wnd construction of the vohiole;

() Number of kilomotres travelled per year;

(¢) Level of survieess

(d) Quality o. the ro~ds;

(e) %Weather conditions.,
Substitution of usod cars is nlso influenced by the econonic situation of the
country, ty the incones of th. inhcbitants (consumur units), wnd by the intr -
duction of new modals. The ascd ears arc an invort~nt fretor nffecting the
demand for now cnrs.  The moaufroburers aguadly toke guch enrg <8 particl poy-
ment for new cars which gpecds up srles of now ors.  The usec oars are then
repaired and sold 1o less wenlthy sastomers in the indictrinl sontres op nsrhaps
to customers in poorir, loss dovelopad rerinne of the country,  In the firgt
phasos of development, this nethod nids dyn-uid~ :xponsion of demand for

passenger curs ~nd o ogradunl decrons: of the worsew e of they oare The cstie

®

mote of the average -anutl substitution ir Lnsud on tho avernge Lifo of o any
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usually between six and ten years. During this period the vehicle usually
changes owners two or three times, while the number of kilometres travelled by
the first owner in .3ially the highest at an average rate of 10,000 - 25,000
kilomctres por year. The older the car, the low>r the number of kilometres
travellced by subsequent ownors.

iabl. !

S ——

Inhabitants por passenger car in variows countrics, 1454-1964

Inh«titants per

Countgx Labocitonts [3sogor Sop
(in millions)
(Lc1) Lod iyl 19el 1964
(a) Germany (Federal Republic) 545 16 21 10 7
United Kingdom 52,7 16 12 ) €
Prance 42.8 16 11 7 6
Italy 50.5 64 39 20 1
(b) Belgium S 8.5 20 17 11 8
Denmark o 4.5 23 17 10
Netherlands B ' 9,6 49 29 19 11
dustria | 7.1 7% 31 15 10
Czechoglovakia 14.4 - - - 34
(=) Portugnl Y 8.9 97 82 56 -
Groeca . 8.4 a1 225 - -
Spain L 30.4 247 192 104 89
Turkay K1 21.3 820 743 546 -
Yugoslavia 18.5 1,534 743 238 136
Poland 29.7 741 364 220 148

Notggs (n) Countries with a developed industrial base, a local automotive
industry and a larec population with good purchasing possibilitiesy

(1) States with a developed industrind buse, o less complex production
of vassenger cars (not includin: liconso nssembly plants) and a
amadler population with on0d purchagin s powers

(c) Statoa with minima) or average developed industrial buse, non=
exintont or minimal ~utomotive iadustry, and a population with
miuimal or medium purchasing powor.
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76« The average family income (consumer units) is based on statisticul data
and depends on ihe increase of national income and its division among the
typical income classes of the population. This matter is sut rect to ntional
economy considerations of a very complex nature: the future development of
the country, increases of the inhabitants' incomes according to individual
categories, distribution of the inhabitants! incomes, and ceparate 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 developed European
countries, the United States of America and Canada. One wict aluo note how
the national income in the developing countries iv distrituted. In Lhe

ma ority of these countries a major group of the population conicts of thoue
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, they 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. adequate meuls, oceniional
vacations, entertainment, smoking, books, education for their children rte.
The number of families that may afford a second-hand car or a new car i thus
limited. The incomes are divided up unevenly as may be seen on Lorenz':s

Diagram below:
Income Inequalities

Per l%).bnt, of income 1 Sweden
[
‘‘‘‘‘‘ 80 X
60 L
40 L
20

€ United Ltutes of Americy
3 Ceylen

b ity e ‘

0 20 40 60 RO 100

Per cent of people (1965)

On the horisontal axis of this dingram, population percentage is plotted from

the poorest to the richest level::, whereas on the vertical axis, the percent-

ages from the total income volume are plotted. From the diagrum one can
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conclude that the income distribution is more even in Sweden than in the United
States (it approaches more the diagonal) whereac Ceylon, a representative of
the developing counirias, shows a far ~reator inequality. T i3 fact must be
taken into consider tior wren carryviies oat comparison ctudies of the number of

autonobilen per copl ool s aatrias

7. The extent nd in’lience of Luille tr-ngnort cervisss is another factor

which affeccic the o Lsirer sap svicth, G m =4 s~k thuat +he developient of
private troncnortclon oo e saly for Dozcstments in the antomotive industry
itself bLut 2lce i other 1ndotolal brancheas (recescary nmacninery and equipment
may have to he Inported), ronds and services,  Thoese Lavestmeits generally are
scveral times higher than the investments in the -utomotive indastry. Thus,
available, inexpenziv: piviie trongportition, combined with private transporta-
tion, will be most ecsnomizal and hysieni: in o developing —ountry.

3. The shift 1n pop.iiustion towards the ~ity appears hand in hand with the

progressive industrialization of the scoun'ry owins to the concentration of
industry 1+ ne citles and suburban areag of larg: cities. This phenomenon
liereases t-ix purchasiage power o€ poputation classes and the necessity of
private car ownership., The oxteat of thic chift rnust be carefully considered
vith all its ~frects o sur sonsumption,  The oxample of =z rapid increase in
population of the subirban lndus*rial regions may be seen on the tfollowing

chart from the United Stateg:

Increase in porulztion, 19240-1950 In the city In its vicigitx
(;ércentage,

Z“JC'&‘.’ YGI":". 4.7 2206
San Francisco 21.8 104.3
12 large cities 3.6 34.8

79. This phenomenon naturally evokes an increased demand for passenger cars,
especizlly as a result of increased distances between the home and plant. 4t
the same time 1t ic necescars to study the presumcd classification of car

ownership according to the annual income of the population as in the oxample

from tnited Jtates dating back to 19%5z:
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’ Cers per 100
Income per consum:r uni t& Consumer unit Cars consumer units
’ (US dollars: pcr year) (percentage)

Under 2,000 27.9 1244 37
2,000 ~ 3,000 17.5 14.7 68
3,000 - 5,000 32,5 19,5 101
5,000 - 7,500 14,4 20.6 119
Over 7,500 7.3 12.3 146
Total -1__0.__{_)___? 100.0 83

5/ The consumer vnit is & roup of persoa: hzving =z certain relationship
and a commor. income. Hovever, parenis and : married son arc tuo units,
althoug ‘they wure orc family., Thus, - concumes uni* ic lezo than a
family, ouiv this aunber will Ye higher than th: nunber of families,

80. The influence of impori and c:mort must be projected into the number of

demands in such a marner that recl number: regarding domestic production can be
deduced, 4 developing country will ;eaern’l; choore to produce a certain type
of car for the videst Zcenswier range ot the populustion, Other car typee will
usually continuc %o b inportea se i the total demand for carc must be
decreased by these numtiors in order so oliairn the proper productiorn capa~ity.
In the firsi phase of cs.abiishing the automotiv: inductry, licence production
will be consiucred. Ofter the manufacwure:s submittin: the licence insivts that
the carc produccd iu the siver country accoraing, to hie licence are not o be

exported. This was describel in the introductcry chinter.

8Y. The total result of lhe partinl rirveys, annlyses and zonciderations

mentioned lcads to the detcmmination of the_demand for motor cors., The following

example shows a sinplificd cgle dation:

No. of inhaoi’lants iv miiiions o 5 5 9 10 10 10
Projected no. of inhabtitants

per car b 100 5 - 20 100 50 20
Average uceful life »1 car in )

years e 1C 10 10 10 10 10
Anmual car denand® d 5000 10000 2500C 10000 20000 50000

g/ Calculated according to the formula: d = _a
bxo
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The number of inhabitants per car as well ae the average useful lifc of a car
must be determincd 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 averas ¢ sized countri:s there is a comparatively little
annual demand for cars, cven in the cose of a desirable but not ensily obtainable
low projectcd number of inhabitants per car. Thus, in thesc developing countries,
assemb.y plants for a licensed motor car production uill protably be the first

phase,

Bffect of production capacity on

progrcssive production organization

382. The introduction of a most rational and cffective production organization
in an automotive plant presumce a production capacity whcre it is possible to
specialize operations, introduce special single-purpose machines, automate
production lincs, mechanize processes, and thercby eliminate alternations in

the production of parts on machines ~nd on lines, and ¢liminatc repcated adjust-—
ing and incident time losses. Guch regquirements correspond to a typical mass
production with an unintcrrupted product.on flow, i.e¢. flov production. Batch
production ics lesc effective since the machine investment cyploitation does

not usually cxceced 50 per c.ont. In floo production the ecuipment cxploitation
reaches 80 per cent. This means that the flow production tcchniocues cnable not
only a highly effective production but =n increasc in the c¢ffectivencss of the
investments as wcll, The cvaluation of the capacity optimum of an automotive
plant cannot bc carricd out for the pl-rt as a whole but for scparate technologi-
cal scctions only, cince the conditicns for introducing a continuous production
flow will differ in the individual s.ctions. @ hen determinin,. the optimum, it
is neccssary 1o divide the ntire production according to the mein technological
groups of machines and couipment. One must start with the relationship for the
scries production, cxpressed by the follovring formulas

t,

I = e = j..—'- N

T T

where tk = time of th: opcration carricd out on the part in minutes,

N = number of products produced in a period of T minutes.
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This cocfficient k_ for a continuous production flow aqunls 0.5 = 1 9 i snge

i

of theoreticnlly balanced operations  If k_ =1, the number of productz produced

in onc minutc, N', is thon determined by the inllowing rotio:

% B N : e e e e
where tk will cqual the average operation tim> in minutes.

The smollest cconomic number of products (N min ) produced in a continuous

production flow is then dutermived by the relntionghips

with theoreticrlly balonced operntions with regard to time.

FV46 = annual cxploitable timc fund of n machine or‘equipmant in

affective hours

Aocording to this consideration it is possible to calculate the minimum ~nnual

capacity of the separ~te socctions according to avorage operational times.

e PR Y
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Teble ¢
¥inimum annual copacity of varjous scctions

Annual cxploit-  Opncration timc

able tim. fund ty in min, for

of a4 mrchin in longust oporo—- (inimum oconomic
Production scction hours [VV (2 tion copacity N min,
Automatic machinc shop 4,500 0.82 330,000
Extrusion 4,500 0.15 1,800,000
Gear cutting 4,500 0.95 284,000
Gear box and rcar axle 4,500 0.95 284,000
Enginc and clutoeh 4,500 1.33 203,000
Undorcorriagc assembly 4,500 2.00 135,000
Smz1l prossing shop 4,500 0.05 5,400,000
Car-body prcssing shop 4,220 0.20 1,270,000
Blectroplating shop 4,400 1.8} 144,000
Small wcldin, chop 4,500 0.71 380,000
Car~body clding shop 4,400 \ 2.21 119,000
Imltiple peint wolding 4,400 0.50 527,000
Car-body paint shop 4,400 4,00 66,000
Final acscmbly 4,500 2.00 135,000

@/ Thc valucs arc calculated for annual cxploitable time funds with = 46

hour vor'zing weck. If the worlking weok length differs, thc results must

be adjusted.
83, Tablc 2 shows the apparcent basic difference in thc minimum capacitice of the
individual typcs of workshops. Thc minimum capacity for thc production of under-
carriagc roupe is in thc range cof cbout 200,000 to 300,000 cars per year. In
car-body production, thc decisive scetior is the car-body pressing shop vherce the
highest minimunm may be recached, 1,706,000 cars per ycar, and the car-body welding
shop wherce, by cxploiting cffcective multiple-poirt wclding machines, the minimum
is about 500,000 cars per ycar. The other car-body production scctions are not
as dccisive cince they involve the same repeated operations in parallcel lines,
According to the analysis, the minimum cupacity in undercarricgc ;roups producCe
tion is approximatcly 200,000 to 200,000 cars per year, and the minimunm capacity
in car-body production iz about 600,000 curs per year if, on cacih linc of the

body pressing shop, tio diffcerent 'zinds of stamping products arc alternatively

produccd. In rccently established plonts, vhere the car-body pressing shop is




oquipped with moderm presscs having run-out tables reducing the time for resctting
the line for the other part, » ninimum capacity sf the same range as th: under-

carriagc groupc, i.c. 300,000 cars per yeor, may be oxpecicd,

84. The rtatcd thooretical consideratinns show the minimm capacities for the
most cffcctive production. ihese hirh numbeirc cannot usualiy be reached in the
developing countrics. It is therefor: nccessary tc calculate with o lees
effective production ~nc rith detrverics of tle more sophisticated comporcnts

(e.g. undercarriacc ~roups -nd suempin o).

£ffect of prcduction capacity on production techoimue nnd 1ts yelationehip
to L-bour productivity ud irvestments in tochnical cuuipment

Reiation betic o lebour oroductivity urd the cguipmint ol o naln
shift producti.n orkor

85. The charactorictice of the nrejected production techiinuco are as follows:

(a.) Concentratinr of an incrensing number of tuchrnolocicnl operations in
onc machine (agerc, ote):

(b) Creation of 2 functionaily Lound sct of machines (fransfer-lines);

(c) Automation of auxilinry operations (fceding, handling and trangportation
equipment):

(d) Partial autnmation of tcchnological process control of @ larger number of
production scections by meanys of contrcl desks and automatic programming
cquipment:

(c) Further progressive tochniques,

tiithout mentioning other aspucts, *his progreszive production technicuc lead:.

(2) Multiple increasc in ‘*he mashine performance;

(b) Increasc in the prisc »f tho mechincs owving to the growing constructional
complexity;

(¢) Decrense in the number of attending production workers.

86. Thc resulting cconomic cftect of thece three factors in that the capital
investment in lcchnical couipnment for onc preduction vorzer docs not grow propor-
tionately vwith tac ccouipment't productivity, but grovs much faster. The present
standard production technicuc is in a lincar relation with the pricec of the
technical :quipmcn® por production ~or:.r and his produclivity. A cuadratic

relation can he ~xpected in the futurc,

87. This consideration was confirmed Dy studics carrioed out for a specific casc -
an automotive plant in Czcchoslovacia. The dependence of ccuipment and productivity

in passenger car production (excepiing forgirgs and castinrs) mpy ve noted in

figurc 3.
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88. In further aiscussinon of a production worker's equipment, the mentioned
relation is considercd tn be cuadratic. The following chart indicates labour

input, preductiv:iiy ard coste of the ccvipment of thce production worker in car

productinn:
Lavour input (houvrs) L35 20 30 70 00 50 40
Labour input index (per cent) 100 & o0 52 A5 37 30
Procuctivi tv index (per cent) 100 150 159 192 224 270 337
Equipmertv (wmil. Forure) 76,2 188 240 315 a0 610 980
Equipment inde: 100 247 314 414 550 BOO 1290

89, The stetced valucs of labour input and couipment were chosern as a bacis for
further congidcecrntions of the influonce of change in the projected production
capacity and projectod labour input on total investments, and in the technical
production ciuipnent of the passcusor ear manufrcturing plant.,

Influence of chinngc in the labovr iuput on toizl investments in technical
cguipment, in the cacc of conctant conncity

90. 1If consimut covoeity 2o o bo o iniroined, further reduction of the labour
input by nco irveoumen®s L the prouucticr technirmues docs not appear to be
cconomical Since the goariygn in ooer o1 Lhe preoduciion vorkers are reduced by
the growing deopreciations and _enercl repair sosts.  This fact is even more
apparent il ¢ cousider fuc heehnolosical inwvestments nececsary for further
reduction of thce levour lnput:

Car labour input (howrs) 135 90 860 70  ©0 50 40

Total investments in the
technical cguiopment (mil.

Korunz) 3%z 563 575 660 755 915 1180

Technolosicnl investments

-

to reducc 1 2ffectiive hour
(mil. Koruna) 3.1 7.2 3.5 9.5 16 26.5
91, The progrcssive grovth of investments necded for further reduction of the

labour input ic logical and in line uith the increasing prices of more advanced
equipment.

Influence of change in labouxr input and production capacity on the total

investments in technical couipment

92, Given o certein, wchangeable labour input ner unit, an anclysis of the
capital investment in ‘cchnical ecuipment for cifferent capacitics shows that
P

the investment does not vury in proportion te capacity, btut in = digressive,

non-linecar manncr, On the basis of cxperiences _nincd while decigning mechanical
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Figure 4
m otion capacity and investments in technical oquiw_t_

with a constant labour innut:
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engineering plants, the authors have reached the conclusion that the ratio of

investment changer according to che relations

1, moyt-
5 - i.:%
Loy

vwhare 11, ]? arc the investments, Kli ﬁ? the production capacitios, and
h the exponent, reaching values of 0.57 tc 0,75 ~ccording to the type

of production aazsoriment,

93. For further considerations on the rcletion of inver tment. and capacitice
in passcnger cor production, an cxponent of n = 0.47 is selusted, in order that

the indices of iavesimentr incrcasc in relation to capacity show the tollowing

values:
Capacity 1.0 2.0 3.0 4,0 2.0
Investments 1.0 1.4 2.1 Jol 1.0

94. By calculating thé tstal capital inveetments in tecknical ecuipmont vith
respect to changes in labour input per unit and production eapacity of the pro-
jected plant, vc obtain, according to the above mentioned deductions, the follou-
ing chart indicating the relation betvecn labour input, production capacity and
capital investment in technicat cquipment:

Investments in millions o1 koruna

Labour input with a produciion capucity of

120,000 200,900 300, L0 00,000 DLu,000 700,000 1,000,000
89 eff, hours 503 705 s 16 ty3c0 1,000 2,00
8o - & 575 8ot 0L 1, v WO 1,950 2,00
70 * o €60 927  1,lyu 1,90 1,750 2,240 2,900
60 " 755 1,060 1,300 1,740 2,040 2,570 3,320
5 " " 915 1,230 1,050C 4,106 2,470 1,100 4,000
40 " " 1,180 1,050 2,120 2,720 3,180 4,000 4700

95. PFigure 5 represents axonomctricaliy the interrclationship of the indices
"labour input-—capacity-investment«', If tc the "labour input-capacity-investmonte
indices are added the calculatad meriods in which additional investments pny off,
expressing the cifectivencss of gredation in capecity nd reduction of labour
input per unit, the folloving table indicating thc economic effectivencss of

invesiments is obtaincd:
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labouk Anpus. Laeduetion canasiix

8 eff, hours Comparison Lasis

8 * 8 B,/ 7.1 Ce? 5eY 56 5.4 He2
0 - : B T v 64) 9.8 5.6 5.2
0 - . 540 Hal 509 6.6 6.2 548 53
50 11,7 9,7 8.5 R, 1.6 6.9 6.3
o y 1.8 12,7 0.0 1040 2,9 243 8.3

T™he periods in vhich ~dditional investments in technical eauipment pay off were
caloulated ir the come oapacity scope (vertically).

96, 1f we consider that the periods indicated ir this table in vhich additional
investmentc pry off vere crloulated on the bazie of provetle cavings in produc-
tion workers' ''n, ec, 1t muy be seer tivt the product l:bour input decrease is

economical only ir reascnatle oco-ordination with the productior capacity increase,

7. hanutfocturing paoionper Tart Sith o unchanged conrtruttional and techno~

logical comp o»ity, the production orker produe tivity may be ralsed cconomicall
} AT i I

and reasoniil, oniy 11 the case of the toliowin  latour input and production

capacily relations:

Necearity ith = minimum
Original !abour Reduced labour of raising annual
—bpput  _dBput ___ RESMuCHAVALY SAL capacity
(in hours) (in hours) { ) (7:) (in pieces)
135 10 4 193 400,000
135 60 25 225 700,000
135 50 63 270 1,000,000

98, These capacities considered economically at a minimum from the point of
wiew of the period in vhich additional investments pay off vill not change cone-
siderably, oven vhen dividing the plant for technological specialization, e.g.
a separate plant for undercarriage ,roups production (predominantly machinery),
a separate body manufacturing and tinal assembly plant (predominantly forming,
welding, surface treatment and assembly 1ork),




ID/Wi. 1371
Page 43

Hgure 5
Interrelationship of the indices
:}Ey_ input-capacity-ir vestnents"
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Figure 6
Boonomic minimum capacities of automotive production
with various labour inputs, with respect to
a reasonable period of investmenis pay off
Pain shift fr"'-” e i e — - Produotion
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Effect of duction capacity orn the industrial
tase ~nd itz oxgani:;tigg

99. The selection »f the produw ti- i vcoprcity =t 1.e Lo considervd from the
point of view o. cutelilching iaaustrics adceh wre L broeio af wutomotive pro-
duction., It ic poesille to dere.d for o cort 1 period o the supply »f all
parts and comporents from *the {Hrei;s mrmifurtvrey vhy o jven the licence, but it
ic not advissble to rcl; on thic irdeivd’<ly. st Jlivhin, o0 autonotive indus-—
try, it ic necessary tc consider ir - rvusponaille ronrer the potentis! of the
existing industrinl trse, ord the teositiaity of (4 eypausion -ad completion

to such an extert that it would saticfy 1.0 Lhe test manrer the needs ol the

motor car productio. for the deoiermincd caprcit, .

100, Ore of the decicive i~otors fr b re il turgr b dnaus by of the country
(accurate grey and melicable iron «cactin. o, oluminiw castings ond accurate
forgings). It would not e ecouomiznl tc obh*ain these semi-products permanently
from the co-operatirg forseirm manufocturer bessusc o the larye volume of con-
sumption, Ci nc lesz irportance ic ithe adeveloovrart of the c-r accescories
industry which hns » proauction techknoleopy. mui oo ditferent {om the motor car
production itselfl. Rerider the wechrniccl en, ineerin, vproducts, the motor ear
production recuires cuite = umber o sreducts o” aon-mecharical en, incering

branches, such as rubber, glasc, tertile, plietics and fuels,

101, It is a fuct that cowtries with ¢ certair leve) of their bagic industries
can cope more ezsily than cther cowntriec rith the irtroduction of the sutomotive
industry. They zre aquickly able to Leccme indepondent {rom the co-operating
foreign manufacturecr, wherenc countrics vhich wont te establich their ovn basic
and ancillary industry at = i1ater pericd anave vo rely on oreigr firms un.il

the necessary industrial ouce can be buiit in their on ccuntry.

102, Hequiremerts regarding mr'erial, forginge, cactings, 2s uell ac mechanica’
engineering and other co-operation, labour, ~na iavestmentc, arising when estab-
lisghing an automotive plan® arc considerable. The sorsumptions with recpect to

the selected capacity of productior are diccussca in detail in chapter I7,

Comparison of plant tyver

103. From the above considernti~ns, it ic evicent that the developing countries
start with assemtly plants. Houever, their roal chould be a gradual development

of the whole base and a graduz) transition tcwarde 2 plant with - complete
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production cycle. DIuch of these plant types has its owm specific problems which
must be congidered in the esiablishment »f the plant. The main provlems of both
types of plunts or o combiration of the 1o are evidernt from the analysis of ad-

vintages and diswiventeies i chopte:s 1. =ra Tron the follovin: considerations.

104, A _complex ~utomotive nlant 1ith o somplete production cycle includes all the

basic workshepz. Tver this type of automotive plant is dependent to a large
degree or co-operntion {rou 4ne {ncturize in ~ther tranches. The motor car pro-
duction cre:tes eonuitions for caploving - izrge number of vorters from all cate-
gories, os uell o cuglicers aad tochiical cmployees ir other plants, especially

in the car accecsorien plants,

105. At the time »f : widely developed vor's distribution and zpecialization, it
is advicable trom Lhe tochnical ~nd ccounemis ypoints of vier to separcte the
production of cor accessories {rom nctanl moter car production, even in the case
of plants with  complete produstion cycle., The development of metallurgical
shops from the production of seni-products in an automotive plent vith a complete
production cycle encures deliveiier or castings and fergings in essential volumes
on time and vith the recruired precicion. This is very important for automated

mass production,

106, Murther factors to be taken into account vhen deciding about the production
of semi-products are the aveilobility of imw materials base, transportation,
flexibility in carryire out censtruction changes, independence or semi-products
and so on, The supplicrs cre often interested in delivering heavier shipments,
since they are usu:lly pzid nccordin . io vewight.

107. The complerity of a plan* should be determined by the evaluation of all
deciscive tecihnical, organizationd ..~ oonlo Footos gy 0 pemes Ayl countoey
It appeares that the majority oi medium cnd large sutomotive plants in the vorld
have complete production cyclc, clthough it involves production distribution
among severnl planis and co-operuticn with the final mechanicol assembly plant.
This conception nas implemented succescfully by nevly developed plants in smaller

countries, e.;, iy the SKODA plant in Crechoslovakic,

108. In comparicon to the plants vith a complete production cycle, the agsembly
plants have to ostablish even iider co--operative relations. Their organizational
structure is cinpler becausc they do not have their »u metallur;ical base for

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

shops are conciderably smaller since the aecisive 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 4o worishops of some of the
surface treatment cperntions, Iarge pressings zre obtained from co-operating

factories.

109. This conception of plant structire will cnable the developing countries to
rapidly introduce c-r production which is cuite sophicticated from the investments
point of vier. In the beginning, production and or::rization:] 2¥xperierces of
plarts having many years of tradition uie uged, leading townrds ¢raducl ectablishe-
ment of and investment in the motor cor production in the covatry, nccompnnied

by gradual reduction of the co-operntion 'ith the iorci,n manufacturcer, The
establishment of specialized plants distersed over the cowitry <nablos . radual
exploitation of local resources, egnecirliy Labour, materinls, transportation

and so on,

110. A typical representative of such a plant is the Ford Company of Antwerpen,
Assembly plants with their great demands foi componerts supply are aleo estab-
lished in countries with a developed automotive industry. In such cases, the
advantages oi the existing industry of *‘he country are especially exploited by
using the existing plants for production and delivery of component:s and assemblies

(e.g. enginer, clutches, cear boxes, front and reaw axles),

111, A combinztion of Lotk type: of plaunte represents 2 certnin transitional

phase from typical insembly plurts to plants with complete production cycles.

112, The automotive manufacturcrs in the developing countries must also sttempt
to become independent as coon as possitle from the f{oreisn munufacturer. Thic
goal is met solely by gradual huildins up of co-nperative - hops to supply the
final assembly plant with parts and componentz, or Ly developing ce: tain depart-
ments in the framework of the evisting ascenbly plant. Thus, the automotive
plant in developing countiies must ' viered ns dynemic and changeable. The
plant's composition will change viuh prosressive development and the capability
of the technical personnel to master in their own factory or in new plants in
the country the production of p=rte ::nd components .hich, nt the beginning, were

supplied by the co-operating foreign munufzcturer,

113, The form and composition of the plant: cannot be 1denticnl for all countries,
since they zre influenced ty many factore, the most decisive of which iz the
ability to produce in the country, either within the framewor: of a final plant

or by building up co-operating plants,
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114, Evaluating the two types of automotive plants or a combination of the two,
the following conclusions may pe useful ror developing countries:

(a) In order to introducc such ~ technically intricate process as
automotive productiot, uvnc must choose in the first phase an
assembly plant syctem with conciderable co-operation with the
mechanical enginecrin, indusirv for the supply of parts and
components, ar well ns co-charation it other industrial
branches.

(b) According to the deyree of the country's own industrial base,

“ it is neceocsery bo exploit to tho maamum the possilbilities
of gradual transition [rcir dependine on the foreign licensing
manufacturcr to csinblicnine plants for the produciion of
parts (vithin th-» framewor’ o1 the plant itselt, gradually
appro~chiig n plant vi*h = compl i preduction cycle), or to
establish plarts iu the covntiry io produce partc for the final
asscembly plont,

(c) Even 2 finai plant u th -« conplete nroduction cycle must depend
on the supply of precducts trom co-nperating manufacturers
working in othei braaches, wcuch oz rubber, lase, textile and
plastic products, in addition to accessories which, even in
the more developed cour'ries ale obtained through co-operation,

(d) From the poirt of view of Livour resrui.ment, it is advantageous
to establich specialirzed ideally locrted plants rather than
great factories with compleie production cycies,

(e) The degrce of co--cperaticr +v1th plents rithin the country must
be deuvermined trom care to wiss, taking into consideration all
technical ~and economic factors.
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IV. LABOUR, RAW MATERIAL, RESOURCE A INVESTMENT RUAUIRMINTS

115, In this ch-ntor tne popuiromoats Top 1oty malere oy co=oneration,

energy nnd investrent wili te dertoermined, Oiver the o orueoor bakyround, this
can be ~ocomslished with cwficient (recisior s teebors mepoinfluence

the deciciong rording 2onstruction, coonumy nd focsdton, ond moy even lead
to comslete or partial ~bandonment of the plans te catsblish »lonts, A the

same time, investment, oneratinnal ~nd transport-tion opoblems must also be

discussed -~nd solved.

Labour

116. In order to caleulnte labonr ~nd sha onpactity of meehinon and oqad pe
ment, it is necccessary to determine iho mode of orveration spoeified hy the
number of shifts, th. lencth of the working dry and the nvnilable hours ner
year of workcrs, muchincs and workplaces (collod "time fund®).  The defini-
tions of thcsc coxeressions were included in ~haptor I In aalaul~ting these
datn, we ~rrive ~t tho necessar; ceauirements regerding L-bour nnd machines
from which we cnn darive arens for the main wnd wxitisry Hroduction, socinl
welfare instnallations, and the necoessary investment costi. Table 3 pives

datna for ArtTerent modes »f 5 neation,

117. The cnlsulation of the lobour requirements for minufacturing 10 por
cont of snarc oarts and 400,000 sars (1,000 amK’ four-gant, four~door, our-
cylinder water-coolad cngine »f 40 hy, rear mounted, sclf—gurvorting body
and ordinary -ccaosoric )), requering ~ Labour iupub of [ hours, is 8

follows:
450,000 x 1.1 x 75 = 32,700,000 cffoctive hours por yoor

In the casc of 2,000 cffeetive wours ver year per production worker, abouf
16,300 production workers will be nceded.  Thig number is n et~rting point

which cnables deriving other cmploycc ontegorics by means of average, 8

shown in thc following cxnmple:
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Bagic production: nroduction workers 16,500
Auxilinr production: production workers 2:200
Total vroductioa workers 19,000
Othor ~uxili~rv workers . Q'QOO
Totnl workers 28,500
Bngincers ~nd tochnicnl cmploycos 4,200
Clerks 1,700
Auxilisry ~nd attunding personncl 600
Total employecs 35,000

118, Mass production ot ~ntomobiles requires in spite of its mechanization
and automntion n large volume of labour. Tn the ease of 400,000 cars per
year, thc rcsulting total labour requirement is 35,000 cmployces, which
necessitates locnting this produstion near o eity of about 100,000 in-
habitants  As lthe range of inhabitante of medium citics is betwaen 10,000

to 30,000, it will be very difficult b9 situate such o large plant without

a wide-gcnle housing scheme.  Buildings such o plant near -~ city of’y for
example, 10,000 inhabitants, will 2111 for —normous investments in housing
construction. PFrom the point of view of labour roecruitment, it would be
more advantagcous to build up specinlized, well-allocoted co-operating

lants instond of gigantic plants with o comolote nraoduction cyels.
T 3 L l

119, When earrying out such coleulations it is neecasary to consider “he

employvecs?’ skill, the quantity of machines and cquinment ir the plant, de-
grece ol mechnniz tion of adminisctrative work, oxtont of the rescarch and
devclopment devartments, ~nd so on. It is understandablc that plants with
a smaller capacity will bave a relatively larger staff of ongincors., The
distributior of personnel in the differcnt shops is shown in t-bles 5, 6,

and 7.

Raw matcerinls, materials and componcents

120, The automotive production cconomy is vwrimarily influcnced by the
industrial basc, cspocinlly by the metallergriceal industry. This is con-

firmed by the fact that there is a considerable consumption of metallurgical
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ihans

Welding and paint
shops of small parts

Car-body welding
shop

Car-body paint
shop

Final assenbly shop
and shipping

Transportation utili-
ties storage

3/ Supplied with 100 per

ff‘/‘*’fu 1 g)fll i
Pﬂ%‘u ‘);l
Table 5
Personnel in assembly plégigj .
Shop employcees Otfice employoes
rul- sub- Auxiliary lgo
production auxiliary total technicians clerks total personnel tal
220 149 465 75 10 3 10 510
980 260 1,280 60 20 80 R i] 1,3%
25 5 s 25 10 » 10 AU
1,160 05 1,365 » 19 45 4] 1,435
- MO 400 30 R i} 60 10 A0
Total employces of main production 4,185
Total employees of auxiliary production 6%
Direction, technical and engineering
staff 165
Total employces 5,600

cent of components .ith a total capucily of 165,000 cars per year.
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lghle €
22{22ﬂﬂ§' .0 _nechanical asseably glgnrgi

“ — Shop caplayies Uffice omployees

' sub sub- Auxilipy

praduction ouxiliary toiul technog are clerks  total personnal Total

Foundry 134 4y o 4, 1 L1 B oy
Forging shop W 40 1 IR 19 b 5 240
Pressurc foundry
of Al parts 120 60 180 15 10 ! 5 240
Hetal turgy-total k13 as 550 114 L) 140 1% ne
heehanical <hop 1,100 470 1,50 126 i 150 25 1,70
Pressing shop 180 120 00 75 0 3% 10 24N

Pressing, velding and
paint shops of small

parts 55 %0 825 65 20 85 0 430

Electroplating shop 130 100 280 20 5 % 5 I

Car-body “c1ding shop a60 260 1,240 0 20 80 30 1, 300

Car=body paint shap 330 50 380 25 10 3 10 400

Final assembly shop

and shipping 1,160 205 1,365 35 1) 5 25 1,43

Transportation utili-

ties, storage - 500 500 h0 35 1% 15 5')
Total employces of main production 1,655
Total employees of auxiliary production 1,845
Direction, tochnical and engineering staff | 1,410
Total employres 1,100

gf Supplied :ith 50 per cont of components uith a total capacity of 165,000 cars per year,
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Foundry
Forging shop

Pressure foundry
of Al ports

lietallurgy -total
hechanical shop

Pressing shop

Pressing, 'elding
and paint shap of

small parts

Electroplating shop

Lar-body elding
shop

Car-body paint
shop

Final assembly shop,

shipping

Upholstery section

Transportation

utilities, storage

% enp ig;gs; 1 ice i ,
e b
gragduction W liary m;z fechnic ars clorks ig!g?
270 190 50 b 1
135 120 07, ® 15 a0
220 120 50 W 19 5
685 0 NS % 50 m
2,055 %0 3,005 220 % w
370 2 505 ) 15 60
820 W 1,205 % 30 2%
210 1o 120 % 5 )
980 %0 1,240 80 2 80
325 %0 175 % 10 %
1,200 05 1,005 1% 10 s
300 % 375 10 10 2
- 190 190 0 15 %

Total esployees of sain production

114

(-]
L}
LY

Total employees of auxiliary production

(tools «tc.)

Direction, technical and engineering

staft

Total employees

3/ Metallurgical base included vith a total capscity of 165,000 cars per your.

%

LR
3,18

%.x

1,35
420

1AB

230
10,990
3,215

2,300
16,500
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aterinle, namalyt

(n) Hollod sotallurgioal saterial inolaling  reteratc Shot motal
far deor draing Por the  wollurtioe S sar bodics sl sther
ftepuings, whish e cdPehioged fros st ol lupsinr ] works,

(b) Castings A Torginee eusll orofucod Iy the #vtor.oar Dwtarion
with complet spoduet e b s thear ool disod shops -« #fay
ipon ~nd mollenbl: roe Tredries sl Aluminiuwr eregeure onBting
fourdricos

121, Automn v oroduntion inovitably romudfos VRPiue e W matorinle
from other bronchea, o 7 frar the Chemisal, te¥t:l snd consumer indusirios,
A® wcll a8 dcliverios of matopisle wd protucts from coooporating plonte wnd

looal corvoratinnes,

122. The consum tion f bagic ~nd svoerhond materinle is slwaye hish, This
is shown in the faliowing cxampl for the produntion o0 the pnssongor ear

(sith total dond weight ~mout (50 ko logeame) montioned ~bove:

Tgpe of materisl

Hotnllureio-l petorinle

«  Thin shcots 400

Other motnallurisical orofiled maturial 655
Non-ferrous ~nd light metals 32
Plagtics 12
Paints e 23
Textiles e 2
Various other mrtoriale , o ' ,éB,
Total basic materinl 1,162

123. By deriving material exoleit-tinn from the relationship

weighi of finishoed products
weight of basic materinals

x 100

wo receive 2 valuc of 70 to 75 per cent for motor-car production.




;3‘ m f"?i%%i% itene e ales m&&%‘i far the Lves sRsvled & noge g
starter, controllar, Aletributar, wul, watiers, ape sl other o

Lpi o

A commation, corburettor, facl e, thermoet o, ar Tiitor, ol filtery fusld
filtor, radiator, Ao ting Wl voutiiati oy atooring whe "oy ordiunte mat oF
siasticg, shoor obg rherd, t:=frieotim boaprlye, =1 B, 8 018, Fusy, lfad,

inner Libol®, olc , having 5 tot Poacapht e v BoLoer ol

PO Tpam thin Aate b 4@ weatl o crdenlot ovioatation oreidamug Pos
sarding the andividusl tywae o7 sncoriale sorving a2 o bwie docamont for the
madoalation of The Tranfort tufnover It ym poooggney ! srint syt thet
modern car bodi e prequirs 0,7 - G0 mm o thioh At 1y Eaeet metad fiop

deer Arawing. "he oacrrasoried guen)ioed by R sy apatinc lanta phogld sien
be firstepratc, cvstractal from fine manlity seadiotion matoriale, orhape
imported ~g 18 ofton tho onse in develapiag courtrics fo the tiret haec of
develypment . “here are alsh roquiremente roparding the quality of rime, tircs
-nd i1nner tubes {(nt 1 -8t five anite por peodaced sqr) owming to their shorter
wotul life sommared o *the useful lite of the car iteclf. Boanuse of bulkie

ncse, theme parts ~rc Aifficult to tpansort

mner Erw;
126.  The consumption of energy dercnds on the tochnionl equipment, proe
duction workshon lagouts, degroc Sf mochanization and oroduction enpacity,
A8 well a8 the level of work hyeienics and the climete conditions of the
gitc. The indices listed below serve a8 an oriantation exmaple bascd on
the data of 4 Hlant far the roductinn »f 1,000 o} mrs hevine o standard
~onstruction.  The plant in quostion has A complote sendaction svele with o
metallurgicel bnsce, henting ol-nt ~nd paint shovy which nre the most im-
nortant consumers »f gtcom, woter and clestrizal vower. he dats mg wob
be apnlied without duce ~ msidoerations, Anloulnationg ~ad check-ups Hf the
gpecifis situntion ~nd given frotors Die fom pten s s nd sizon of
plants are published from time to time in various Uorcigm technicnal magnzines.,

For example, *tho French magnzine tsincg d'aeourithul publianed somolox

data repardlng fhe Honnult {Flinz), Rennult (n12om), Simen (Poissy), Peugoot
(Sochaux—ﬁontbalimrd), Civrddr (Conves) vlauts, he Gormas magnzine

Zontralblatt fir Industricbau denlt with nlanio oo the Fodernl Republic of

Germany, and the Czechoslovak magnzinc Architckturs CSSR discusscd the Skoda

plant (Ml~dA Boleslav).




Bert fotonm ¢ not water)
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quipsent
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Industricl wtor (with.
arinking wot. r i Py ‘s i}
MORLE £ r tronn Caddtgaa]) B
writor fem o oo a2/t o0 g
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rooireal sty v welor wy osp

Compress. | -1v Tk /o (e’) 1300-1500  1200-1400 5001000
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w/m 1850

126, The comewmction of thormnl chersy for paom hont ity and or the hesting
of air for voatilation PLPPOEOB {im*z:ni;‘ for saant boathe ventilation), depcnds
on the sutside ~ir temneraturs.  The averago roquirements apc valid fop -
region with o onleoul-tod outsrde nir wintep temberature of minue 17 to minus

;

15 degrove Contipr-de.  In pogions wi'h ~ warmer slimnt: 4ho copsumption will

boe congidorably 1ower.

123, The tocmique of detcrmining nnd svalusting cnersn andices wag 1oplisd
in determining the out ut and consum tion indices of clectric »»wer in mechan-
ical onpinecring rlants. On this bagig, v-rious d-*a por prodaction unit my
be enleulated.  The processing: of this dn*~ wag srecedod by considerable ree
scarah work nd ~nalysis "reparation work for the ost-blishment >0 an ine
dustrinl ~l-at is ~ very comnlex PrOTe8s 'ts course wd suecoss depends on
whethoer or uot all the besis technical ~nd energy dntn of the »lant wore
eorrectly deternined in the documentation stoge.  In the first »hnses, the
composition of the plant is usunlly 10fr ver sufTiciently known. This wonlies
also to the technienl equirment 1t is neeessary, therefire, esnecinlly in

dealing with onergy, to stort with estimntes and comparis e with other olants.
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the main influcneing fartors:

(a)
(v)
(c)
(a)

Using the indicos nont
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Pluite witl U oome chepactorigtiog @ andiontod in group O
bat with rorcrvemonta vich coe ool 4 mogainiy, moial, plwnts
3 the toelerwmpmuntortion v a@ment awt sodis isdugte (ﬁ’ @,
mrnufcturcre 0 radiog, telophone comment ote )

med e table U, it is nocessary t aonsider

Regulntione ~oncerning electricnl onerg consumplion:
Changes cnrricd out 1n nroduction type and ~xtent;
Tochnolag ond »roduntion eontrai techriques ~ud levels;

Dogree of precision recsched in deducing thesc indicea
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141. Prom thesc basic considerations regarding arens and their nutual
rolationships, il is ocssible t° agsoes Wwproximately the ~ron requirad
for the automotive plant Sf the selee od tyre. Tor the detorminntion of
the size of the cntire site, a coverage coctticient ~f about 0,35 ghould

be considored,

Tivestnente

142, The cnpitnl investments for hc ~ut notive slant depend o the type
f the plnant, its size, machines ~al cqui-ment, =nd the orice level Hof
deliveriaes in the country. in tuc ctwls shnase, the inveetments e derived

from indiccs, The investnents cnernii, inelude:

(a) Total investuent costs ser m® { T1or sonce;

(v) Cosis »f mnchines ~nd equismant or r of €1s0r spacos

. I's -
(c) Constructior costs —~or = of floor s.noce,

143. Another woy H»f deducing invesinent costs 18 t em»loy investment cost
indices ner oroductisn worker or ser amnlojec Or »os8ivey per manufactured
car, The enlculntins re rather simsle.  However, it is very imoortant to
make thesc caleulaty g carcfully n the basis of available datn 2p, if

possible, -n the basis Hf ot oles from other sinil-r slands,

144. As ~n cxamnle, the inlices were caleoulated fHr the roduction >f the
1,000 cm} adtor-car in Cacchsgl vnkin The investment <osts from which the
indices were derived were t-kern on one hand fror roal investnent costs of a
rccently established ~utomotive sloat naving: ~ cwarlate production crele
supplied with nodern technienl cquioment, -nd from the verificd relationship
between cnnacities ~nd invertments ng deseribod in chantier 110 o the other
hand. The dependence »f the neoruing investrente om the oraduction capacity

i8 shown . the f.llowias 201 ad in figare .

145. From the fo1lowing tatle, it :s cvident that the investment growth co-
efficient for o »lant having a cnoacity of 400,000 cars oer yenr is very
good. The cnpacity grows 1.1 timea faster than the invessmonts, It 18
also avident that the investnments' structurc corrosvonds with the required
trend (68 per cent >f investaents arc made in technology nnd cnermy sunply

cquipmont).
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146, Thc amount »f "basic funds" ner main shift oroductisn worker is
nlmost constant. This mny be cxplained by the doegrec of mechnnization
and ~utomation of the technologicnl process, -chivcved oven in n slont
with - casacity of 119,000 caps. The hicher tie omdnei'y, the lower tho

specific investments. This is in line with rovi ong indooes

Trse of Soriont Uarinnt IT
rclorenec .
Ty ! v Toutor
Capacity 11,00 e, ‘ . Sy 3,0l

Technological ~nd 705 o ot L 1,08

energy surplyinz

equipment (nil. »°
Korun=)

Construction (mitl.
of Korun~) 362 452 - 1,100 -

Total (mil. of Koruna) 1,134 1,400 1.25 1,500 3,08

Total basis fuand

(mil. f Yo runs) 1,52¢ 1,716 1.19 39500 2,29

Specific investment

(in i=rua-) 13,850 12,100 0.90 Ey750 0,83

Investmert yicld 1.25 1.40 1.70
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V. PREREQUTSTTTS 102 LUTOMCTIVE PRODUCT 1O

Technicnl asgist nce tvom o sooerionced foreign nanud~cturers

147. Txpcerionces show Gt e weatrodoction of ~utonotive scroduction in

developing: 2 ovviriecs uust bo ontrusted Lo goon cxporicnced awtomotive plont
with o high {tcchiaie~l level »f jroducuinng and l1oag yenrs »f cxpericnce in
autorpbile zonstruction arnd »roductim.  Such ~ planc any cope succossfully
with such -~ tasic ‘n ~sllaudeation with ~ comdlex layout desisning orgonizne-
tior specialising in oaaorotive oreoduction,

148, The ecxgerienced nonuf~cturcr offers the following tachnical assitance
t> the ncw onleat:

(a) & license for 4 technically perfoct and tested roduct;

(b) Productisn dscumentation (construction drawings, »roduction
scquences, and standards for licensed aroducts);

(o) Project documentation,

(d) ®ducatisn and treining of workers.

Licence nd necess~ry prodaction documentobi

149. By rcceivinr o liccene: ~nd the neeessary production documentation, the

~

new olant soves the essts o rototyoes' develonnent, tests, checking scries
and clearing v mistakes which ~lwnys ~re sresent in the beginning.  The new
nlant acce  ts ot only o Seehnizally perfoect and testod »rodint, but also
benefits from vroduction exwverienses gninced thruugh lous yenrs of develop-
ment., Thus, ~ r id introduction »f productinn is made casizr in the new

nlant.

Projeet documontation

150, The ‘ryject dohcumentation crcated by ~ layout designing organization
in coi=sncration with the »lant submitting the technical nassistancc cnobles o
rationnl deveiopnment and the realization of ao progressive production technique

with cconomie offectivencss.
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151, The aroject documentation usunlly includcs:

(a) An invesiment study »f the new nlant, which clarifics the nurpese
of thc construction ~nd the scloetion f the most offcective nlior-
netive for detsrmining the ooitimun tochnnlomy and copneity. Tt
als> helps t9 detormine the loents n o the l-nt. Throuyh this
study, tho cusioacr fets ncqunint d with the nnia teohnteal nrne
meters T ihe desiemod ~lont a0l ean have at once an informative
survey of the invessrant costa. 11 0. Aot bt bhg stuly ro
correeted ~rd inrovad on b Lesis o coroultotiong with the

cust 'rior (i,¢, wity the 1. crosentativos 7 he aw 1ent) in the
next st-ge 2t the sroject doauront-t. .

('b) a rroject ifor which itunludes tho rencral Tooet o e plant
and » complex techninnl, cconomic and areitoctural »pinion os
to the e nsirustiom of the aow Hlant. [t st-tes the mnin L -
ciples »f concentin and is ~n ~yrreoment with the inv stnont
study. 7! includes swecifications 1 rnehines nnd couiment and
anterinl for orderi: - the.  The oo cct Hffor 13> contains

shccifienti s o teochnical assistance fronm tac foroigm lant,

(¢) A dctniled lInout=;r~ ent including details on technology, cone
structior. ~nl ~rorey,

Education nnd teaining o1 workors

152, In soate U nechodr oo and automation, modern mass production of
automobiles rogquives o L volwae of Iabour which must code with work on
complex droduct ion wachince and omid sment. T4 12 ncecessary 1 become ac-
quainted witi this coquiment wnd 4o onsure ~ fwltless »eration ond oerfect
mrintenance.  Thus, it is o ufmost 1mportance 1~ train sclceted workers,
technicians nnd engincers. Their ‘raining ~anl saiainge o0 production ox-

perience should raisc the stanlard of their orofessionnl qualificntion,

153. The number >f emplorecs in ~ complete orodietisn cyole automotive plant,
co-operating with car n~ccessories' suppliers and th.r bronches (chemistry,

plastics, textiles, rubber, rlass,ctc.) is ac £ol1 ws:e

Catcogorics Hf labour: Produsti = casnciby in items/year

120,000 1654000 400, 000

Workers 10,50 13,000 2 5100
Engincers, tcchnical employces 1,700 Z9 500 4,200
Clcrks and other cmployccs 800 1,000 2,700

Total number of cmployces 13,000 16,500 35,000
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154. Tochnical nssistance t> the personnel should ensure the oroper
develonment of productinon and o faultless quality of the products. The
qualifications »f ithe 7enlly reeruited ercloyecs will determine the kind
of %echnicnl nssistanece.  The cxpericencoed manufacturer will gradually scnd
leading tochnicnl cnplovecs, oiceialiste, Torenen, fitters -nd instructors
to the now Hlant. The seraanont orcieip-eion »f thesce cmloyess in suf-
ficicnt nunmber must be engured Jhroacshout the emstruciion veriod ad from
beginning: »f oroduction . o the bimc when full 2apneity is reached., The
following cem>loycos wad e~tescrics nre geoncerally involved:

Consultants t» the direstor

Chief 57 or:duction

Chicf -f rriducti-n ~lamning and eontroal

Technologists

Froduct dosimmers

Mnterial suandards' tcchniecinn

Porformanc.: st-ndards' technicinn

Tosline teehnioion

Tosl desimors

Mechonics i

Auxitinry dorartnents' tochnicians

Chicfs of workshops S

‘oreren

Instruc: :ry, s orialicts

hst oy worlkore

Techial:o nusooction workers

Chietl mei-llurglet

Hent trootment techuleinn

Flanning ~nd disontehing technician

Deonomiet

155. Tt is orosumed ‘tant nersonncl assistance for the start »f automotive
production will be about 4 £ 5 »er cont of the oresumcd totsl number of
employees in the new lanb,  The length of onnlayment will vary according

to the problems of the specific brrwch wnd funetiyn,  The groun O special-
ists montioncd will be supplemented by o mediznl duetor and necessary ~nuxiliary
personnel.  Personal assistance wn introducing lant orgaaization and control
is the work of qualified 2wmsultants and instructors f the fallowing branchoes:
) Technical speeirlicts for rgreniznation nd control

) Auxilinry scrviccs wreonization snd conbrol

) Chief f the lyi~rtnent 51 technizal scrvices

) Tustructor for the scrvice installntions

Sales (including sverc oarts managoer)
Chicf cconnmist
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156. The training programme is »fferod to enployeer in the 11> wing

categories and is sponsored by the original nmanufacturer:

(n) Orpanization air Lorees

(b) Iannging and ndministration stoff

(c) Lnrloyees whe will be regspoasible £or invegtnents
(d) Ciicfe of workships and tochnical persomcl

(¢) Forenen

(f) linator werkers nnd instructors

= O

The number 5f the ahove mentisaed employees depends on the experience of the
personncl, but it is usually about 3,5 ner cent of the total number of ome

ployees.

157. Ixtensive studies »f workers' qualifications in -~ sertain important
automdtive plont showed thnt the ratio of fully qualificd (traincd) workors
to unqualificd workers (instructed for cortain work mly) was in the range
of 0.790 t» 0,712 in the st years.  With progressing natomation, the
training in Yurovcan automotive plants is aimed at raising the einnloyeos!
qualifications, Considerable ~ttontion is being »aid to mastoring pro-
duction sn aut matoed nachines nd cquipaent and the maintennnce f thesce

machines.,
158, Training tHllows two lincs:

(a) Norral ir-ining wirich lasts absut fHour yeors for workers who
mister tw) brsic e fessions, o.p, 1ocksmith and milling machine
ooerntor, turncr ool milling mnchine Hperntor, turncr and - rinder,
moulder and attern nker, clectrician and cloctr) mechanie,

Decianl training whi-h 18 available ©or high oobool sradustes whe
b) Swecial tr ¢ wh il1able £©or high geboel sradustes who
want t: add t: their osrofessional training exporicneces in mathe-
matics, nnturnl scicnces, clectrotechnics, technlog and forcign
longuny s,
159. These methods »f training: should serve as o0d modele Hr st motive
plant empl»oyces in devel »ing chruntrics. Attontion should be drawn to the
necessity »f comtinuous training »f emnloyees nt ol in wain odroduction
but also in the tHol shon, i.e. o workers cnimged tao ool production, and
tool designers and designors of goupes and fixturces.,  This will load to an
incrensc in the nmain production labour productivity, Xsoecinlly itnvortant
i8 the eontinuus training: of enployces who naintain the technically eomplex
production cquipment, since tho capability »f the Jlant t) meet the production

and quality demands depcnds sn the level »f production equipment mailntenance.
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160. Installation nnd assembly »f machinery and cquipment arc most coffoctive
assistonces given to the new slant by the supplicr »f nmachines and cquipment.
This assistrnce consiste maialy in eomtrol and ineocetisn of nssembly work.
Thc customer roveles auxiliary and trainet employees and the nocessary
assembly cqui aent, corried out on the bagls Hf o contract. The following

staff should Lo supplicd:
('1) assently co=ordiuntsr - chicet teoimicinneengineor

(b) Consultant in the ticld of stock reanizntion with
gpocinl reference to ~esembly oroblens,

(¢) Technical ins.cotr

(d) Tcehnician ©or installation and asscgbly of
machinery

(¢) Tnterproter
(f) Asscmbly forcmen

161. During installatiom -nd assembly of machinery and cquisment, the now
plant can gnin valunble cxooricnce in the functions Hf the machines and equip-
ment. This ~ooliecs cspocinlly 4 the Hlant's empl wyees whn bave the poissibil-
ity of getting well acmuiinted with the machines' and equipments! functions

during installation, testing wnd cooratim

Matoerinl hasc o1 imocrtant comi-rroducts

162, The aut-motive producti-a ceoromy 15 influcncal by the industrial base,
particularly by the metnllursienl Lrench,  This i emfirmed by the large
consumption of mcinllureical matoerinlg, fHr exanlo:s

() M 1led etock 1ncluding high=qual ity shceet nmctal for deey drawing

i
for c¢ar bodiecs ~nd other pressines.  This material is usunlly
bought from mctallurgical works;

(v) Cnstings;

(c) Mrgings, which like castingr, are usunlly »roduced by automotive
plants with ~ complete wroduction sycle in their specialized grey
and nallenble enst iron and in alunminiwn die cast foundrics.

In addition, the ~utomotive oroduction requires varions types of materials
from >ther branches, c.g. chemienl, textile and consumer goods industries,
a8 well ns deliverics of materinls and products from forcign co-operating

firms and locnl enterprisecs,
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163. A car (for cxnmple, n 1,000 cm3 volume passcnger car, four-scnt,
40 hp ongine, four-c;lindor roar mounted, selfesuprting body with out

frame, total net weight 745 kilogr-me) would roquirc:

I’["t!,‘[‘] ",1 C WaYrlY o

Ferrous nct-is 55 x
Non-fcrrous netnls 14
Painty »2d thinncrs 21
Smnll (etandardized) pnrte e 16
Other RS
Total basic mnterials 765

Finished comynents and sarte surpliod
in- co-yneration 293

For passenger cnr oroduction, oxploitntion of matorinle is in the rangoe
73 5 75 »ner cont.

164. The followuing t-ble shows the materinls supplicd t» a pnssongor cnr

manufacturing Hlant:

Basic mrtorinl Cagoncity of core and opare oarts
l?alnwn luwluwu
{actrie Uhs‘./;,'v:'w)
Metallurgical matorials 66,285
Rr aterin B L
aw materinls 18,10 (b k=dowr,
Nonemetal materi-ls 2,470 unkn wn)
Material ,rovided by means of
co~oporntiom 25,250
Total basic miterials T 115,526 170,000
Auxiliory materinls 33,949 60,000
Chemicals ~nd inflammable products 2,45 -
a
Coal-/ 160,000 220,000
Total other materials 216,425 280, 000
Grand total 331,950 450,000

g/ If anothor heating medium is omployed, the data will differ,
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165.
automotive uroduction.
thcy mokce un 24 or cont
up nlmost 09 ser eent.

requires thce cetnblichacnt
ensurc the high quolity »f thusc
base .f the ~utomotive industr.,

urgicnl shoos,

somi-ornducts,

arent Attt

Castings nnd forgings forn a large part Hf materinles required for
For example, in the aboyve mentioned nsacnger car,

o1 the weight ~and in o twelve ton 1orry, thoy make
Thus, air ocoimenlly etffeetive wihemotive production

of frandrics awna orses cequil vsed gy thot they will

Phen develoling the material

cntisn musth be poid L the uctall-

166, itequired foundry nnd forging capacities for tagsenger onrs (four cylinders,
1,000 cm3, 40 hw) arc as £11ows:
Metallurmical shops Capacity of cars and s ar. oarts
120,000 190,000
(me'ric tons/yonr)
Grey-irnn foundry 6,500 9,000
Mallenble iron foundry 6,700 9,000
Aluminiuwn dic cnet Coundry 4,700 6,000
Drop [orge 7,100 9,500
167. The requircneats for cnstings and forgings for n nssenger car with o
weight »f 755 kil grams and an engine with ~ swedt volume »f 1000 Cm3 arod
Stecl Groy=-iron Mallonble iron Aluminium a2lloy Humber of Weight of
castiugs castings  castinss dic castings forgings f{orgings
(kg/cnr) (kg/onr) (kagforw) Tci:Joar) (kg/car)
2 41 /1!74‘ ?7 68 Oa 2'-/11: 5
168. The roquirciments for castings and forgings for 1orrics arc:
Logding capacity Yeisht of castings Weight »f furgings
{metric tﬁnéjl (ke/lorry) (k¢/lorry)
Grey Tinlle-nle Stoel
iron iron
2.5 300 205 =/ 260 - 3009/
- /
4 550 450 - 420 - 5002
7 1,200 765 o/ 900
12 730 4 1,820 2,190

3/ In scrics »roduction of lorrics,
lorrics ~f the heaviest tonnagc.

2/ The lower figurcs d» not inelude

shnfts which can be made of cnst

cnst steel is seldom used except for

the woeight of crankshafts and came

s

iron.
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169. Ooing hand in hend sty fa0 el s v ) e A T
inslultry ie the dovel  meit of thup  larte ¢ sopviooe e 8 terialing e
mechanical cnguacoring branchoee ) which manufastur ol s i the npltoes o tie
rlants with anturtole, vomi- rodunte r sctatluroio b F baste o Lo Yain
shectem.tal, rubbur, slass, toxt l.e, lagtion ot 10 e BoRie P odacte
or producte mrnufacturcd am s vtieiizet barte poqurre boohie b gy Liffomend
from thosc uscd 1o the wetom ot owe induetey 102 1f Thotef roy thoe roe
ducts will b or vid 4 by ne=ns f o o= noratin st W TITH, O%on 18 SV

trice havinge v well=devel ol ot motive induatey,

170, The f 1lowing talle gives o olear cioturs f the meioriad roquiroments

from dlante ther than the mechanienl angincoring brancius fr the

car oxampla:

Matcerinl

Rolled material
8teel tubes

Hose steel

Drawin;: sheets
Non=-ferrrie motals
Other s roducts

Metallur;icnl industry-total

Tircs and tubes 41
Various scaling: matcorials 2
Rubber industryv-t tal 43

Paints ~nd thinners 27
Plastins lcnther with toxtilo base 5.1
8emi-products L)
Chemicnl industry-total ' 53.0
Glass industry 3 mgfeqr

171. The proaductisn of aut motive accesa rice differe in proiduction
teohnology from the ~etual oroduction of auto mobilee.  These 2lants ine
volve special clectrotechnical and technol wgieal problunms, tachniquos
calling for precision instrumonts and the usc »f 8 woinl tonting cquip=

ment.,
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172. The nccessories inciude the £ 1lwing trnisal itoms:  dynnmos,
starters, .overnors, distributors, ~.ils, batterics, lwns and sthor
elactrinnl nccoseorics, =8 well ne carburct'tre, fucl wr s, thermo-
rogulators, ~ur faltors, i1 filters, fucl filters, radint re, heating
and ventilation Squitinent, shock-~£s roore, and cnr brakee

173 The Imboue inut of the o omente fpminge » eomcicty act of
aceess rice For tne paven 1,000 Gh} cnp 18 cqunl ot mbout 56 cffuctive
hours and *h. ttal woight 13 20 kil erne.  They are manufacturcd ~

scven sconratc s wecinlized lonts,

174. Thce some 1-nts manufaectur. wccss rice £or lorrics.  For exwiple,
2 five tom lorry requires ~ovout #% ofictive hure for ¢ mplete nccossories.
The cnr ~ccess rics arc sa. lici cermauently from s ocecinlized 2lants t: the

aptomoative wlant on n o= wrrtl on besis.

175. Gradunl roduction Aevel oort s aluavs hiviicd ints several stages
rogardless f the tyoc of  Lont, Lo it o Llant with 2 2omolate oroduetion
cycle »r nn -ssumbly lant Tho stopcs must be Actormined by the layout
plannings grows of the £ ounding 1t or by ~ scoarnte 1ay at planning
rganization engyed in desi,mins ~larte. The dc3iom will be based v the
regults obtnincl frim - systomatic rescarch study, > consultati ns with
the fHrunding “l-nt, ~nd witi the ~1d f th. ur~duction caul mont Builiers
and the ecustorer,  The stares must be 50 lesifmed thet it is asible t
uvhold the quality of the  r duct and onables the sus ticr t- ffer the

customer v rLorinte guarantoos,

176, Txosericne. indicates thet 1t is ».ssille © divide the roc.es f
cquipoing nut e tive nlants int . four hascs. The ~eri @ hef ro the first
phasc is dovatel t0 o Aitailoed survey of technilogicnl, constructinal and
eneryy sources ~t th loeation of the prooosed rduction olant.,  After
finishing th. rcc arch work, ~ v icet ffer must be ropared,  Detailed
spccificting f regenrch ~nd decign will be discusecd with tho cust smer.
Productisn will be intrsduccd grndunlly depending on the complexity and
Iabour input f the em:onents, o, the r.gressing skill .f tho employues,
and on tho dev.lopment f the industrinl bnase :f the country.  In this

pnper it is wssiblc to indicats some of the :rinei;les g>verning the




D/ 4. 13/11

Pags 1

detormination of the shasce f roductin,  Dorending m the desigm, not

all chagcs noed t~ be enrricd wat in overy cnse,

V77, In the fairst shinge, the fannl assorbly bocins with finishel Harts and
components supinlicd by the founding ~lwt wiiien ~le» Hffope technienl aseis-
tance. The 81 licd 2 onenta acked an Sttovle vorsoag cnpes arc ale
ready orime ooated, and mackindd u? anctioe- iy in ptent surfooca are
nrotected by 8 cn1al menne. Tnothis first chaooy the Uirvishol orts and
commnents oy nccunt U r g ruch ~g 10t 0 o cont of the aut nobaloe,
Ty em_ lote asgertly, the vow oaafacturer 2oy 23 01y 8o wrte o orducts

which ho can gzot from hio wm o serkel, o, Yiree, tohos, rap awcosgrios,

such 18 reccumulat re, 1um, Do tlihts, startera, r 1teme which hooae

already ~bic %o credure nimsoir, oo anstallate o nomod egeadl o onnecting

mnaterials, il fills, lubricante, pointo ote, T de 0 osupsd thet the

first oh-gc will ~lre~dy wtilizo esort-an Tinished ~rooe F the now 1t
In order t> ngsurc timely aomplotion of 2 now sssembly butlbling, 1t would

be advantagerus to bogir o ostruct) noArrcotly oftor soleeting and sccuring

the L eatin ~nd aftor wreein, n the sancreal Ing bt inon.

178. Ia the sceond chase, 1t 18 possiblic to introduce gradunlly the mane-
froturing °f sim-lc carts and ¢ anooments which 4 not roguire highly skilled
aroduction workere.  The [roducsd carts build o o osufTiciont volume of

i Work=in- T Te88 ~nd corvee a8 -~ hond start bhof ro otoo rodusts? ssac ably
in the thirl ~hasd,. Irn the c.uree T the scoonl Ohnaoe, cquipnunt noccesapy
£or the introducti n of roduction £ additiomel comiononte Clanned £ tho

third phasc should b 1 livered and installo?,

179. In the third _hasc, the share  -nrta nd eompnents dclivered ty

the surplying 1ants cmtinues t l.eressc. The mmaufacturecr wquires frm
15cal surces ~dditi nal finde 4 op dducts, oroductin and auxiliary materinks
f gd qualivy, and forginss snd enstings. The reduction ot awre © e, Lux
eomnonents 18 introyduced.  Machines and oqui mont {or the laot hose oro
delivered, com:leting the deliverics of manhiqee T.r the rijectod lont
capacity. Thc =ssembling f nnchines gY uld te carricd ot oas faat e
no8sible according to - uredetermined time schedulo and with resscet to

the prosumod oroductisre in the fourth phnsc,
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180, In srder to cnsurce the aroduetion capacity im the fHurth ~hase, the
managing plant delivers comnents which have not been introduced during
the third sh-s.. Productisn of the remining oarts and components is
gr~rdunlly antroluced in the fHurth “hase 8 that the 42 cndence o de-
liverics frow the muwinging ;lant arc »t A mininun r ¢ rres,nd tH aAgroe-
monts 1nde by Lhic mnnaging mlant anl the custoner. Presuming that pro-
Jected ut ute hawe been met, o nditims will b set fHr full Hroduction
with 2 orosie~tod number f shifis ~nd capacities. Uoon rcaching the final
peoduction sinte, deliverios i components from the frunding lant tcerminate
or arc limited v these which for Longer perids will be wrovided by means

21 ¢heterntion,

181. Requircments for ensuring oroduetisn in ~ new automotive plant may
be listed in chr nolsgiecnl order, starting with the basic commercial deal-

inge and onding with production:

(1) Compilati n ~nd submiesisn >f an investment study for the
new iantg

(b) Negotiaty ons with rcsncet to the study and the eosncentim
of the slantg

(e) Wcootinti ms regarding the volume and sunplying of designing
wirk ~nd s wecificationg of materials -and dicuments roquired
for the roject and survey werk:

(d) Slaboration of the project fferg
\
(e) acccptanee of the »rojeet ~ffor and orocuring all the basie
matoriale for ity

(f) Devel pment of the pr.jcet ~ffer inoluding the gencral ;lant
Layout;

(g) Elaboratiwm f A binding .ffer with resrcet to the delivery
f machines, equipmont and technical assistance according $3
the snceificatine o1 the project;

(h) Approval of the ~roject and renching an ayrecment

(i) Contrreting for oartial dclivery f machines and oquipment for
the first ~nd sceond hascy

(J) ‘takire the specifisations morc jrocise, and contracting for
dolivery > machines and equipment £or the third and fourth
hnscse;
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(k) Flabsratisn of the tochnol >gical, constructisnal and cnergy
sart of the dotniled laymut or ogat

(1) Construrti n w ork inciading suiosly f 2Nera

(m) Troirving of Cupl oo At the anin (frandin ) Slantg

(n) Delivery »>f mnrchince ~nd cqi-ment from the friroign
suspliocr and from the courtrr's wn s urces for all
frur h-sus;

(o) Aspomily ~nd installation of machines -ud ccuionent for
the tour :h-scs;

(r Delivery € twsla £ r the four phagce,
¥

182, Owing t the dcvelopment f a mctollarmeal taee, the now plant
srogresses from -~ ure -eaenbly ol-nt to a olant with - comulete nroduction

cycle. Adcsording t the devels wment of the tndustrial basc ~ o urse towards

further s ecinliznti n nny e adnpted, This pencrally iavolves the manue-

facture »f c.mnlete ¢ mpononts in shooe ¢ in ¢Xisting lants which change

wver to the nccessary r.ducti n,

Car raintenqace, isiributi.n wnd service nety vk

183, The ey must ocanld 8. rvine network whith 2.vers the apen
whore its cars will Ve uscl, "l ¢ momny arrancce Cais Chr uch its Hwn
installatisns or wite tihe =8sit.ce f Sther ~om -nioe op .ropriet rs who
can onsurc tn. reorvonc. o the oompany's standards of first—-rote services.
A sorvice network ususlly hes th. {11 wing ihroc slassos:

(a) Lerge =monny branchoe (re,nir shovs, scrvicc, car
salas 2tc.):

(b) Concessisnaire snlie sh:s (svic s absve, but not belonging
to the com any);

(e) Dcalers (small salcs sho.s with a ninimur - scrvice or no
s.rvice at 1),
184, Scrvicing the car 2 1 very imo rtant ~etivity f ~ut omstive 2omuanics.
They must ronder first-rot: wd full-extont sorvicce sinse the customers tond
t> Judge the >m any itoclf by the qunlity f these serviscs.  Thug, it is
nocessary ever ir the reprntin chas> t- ecomsiler v o»manals for futurc

distribution and service netwirk and tho neceseary mauintcnnanco shoos,
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185. Thc extent »f the scrvices depends on:
(n) Tvie and eonstructim of the vehicles

(b) Numbcr of wvehicles in the spacific regiong

(¢) Lovel f servicos:
(d) Tyue and quality P otae road notwork:

(e) "emther conditioms.

186. All thesc factors must be eonsidered when developing the service
network prosusal. Usually they are rreceded by o systcontic statistical
analysis, on the basis f waicik l-nt stondards or cnleculating the cxtent
Of the repnirs ~nd scrvices are dAorived.  The nnin dnt~ which nust be re-
viewed ~and dctermined neccordins t v the tyvnes of rohicles arc:

(n) Nunber of 2ars menufacturcd by the comiany wmd uscd in a soecific
resion Or reonr shol zZoag, gonernlly deoendent on the number of

80ld cars ¢r yunr;

(b) Lifc of the ~ut-moibile varying o>n the car construction, quality
f mnterinls, car ~nd rond maintonnance, weather conditions ete.

(¢) Avern~: number T revnirs (esofficiont of frequency) for ~ given
time, depondings sn o the rnumber of kil meires travelled oor year
? 3 L ]
the avernse ¢ f the vehicle, nnd road coaditione;

(d) Timc for ne averape repnir, desending on o the sho o layout, the
repairs! organiz-atisn and contril, romir shyp o018 and equip-
ment, the cffcctivencss f tho rop-oir techniques, the snecial-
ization o work -nd cmnl roes! tenwork:

(c) Arca standards sor oorg |
(f) Costs or reoair,

Most ~f the c.iranice usc varisus company ai's £or determining these data
any ng ’

such ns chorts, standardized layouts and equi mout,

187. The Trench Resie Zun~ulit (3R) Comcany determines the cxten’ f ropair

work ~nd scrvices in the DHilowing nannor:

Car 1lifc 5 voors

Numbcr 51 remair work hours or ear 120 hhurs
Jer Y yoars

Average tinme per repnir 10 hours/car

Extent of pred-minant repair work 5 ) 6 hours/car




ID/¥a.13/11

Page 81
Example:
Number of cars s8»1d per yoear 150
150 x 120 = 1&,0°C hours = 3,600 hurs/ycar

188, Repnirs .ccur mre frequently ot the cnd »f the cars! life; hwever,

an average c~i be coneidored since the new cars s Ll svermy venr have a

balancing offcct Ly the weoraon yse f 211 enre

i use,
18). A worker's tim. funds A€ Toursfweek % H0 werks = 2y 300 hours fyonr,

Thirty rcr cont is 1)st time 'Wine U hondling maberiale, cloan-u), naine

tenanca, sverho-d artivity ¢tc,
? o

2,300 x 0.7 = 1,600 Lours,

Number of workers 18,000 h.urs

1,500 hours = W workers

| Add thirty per cont for ongincers, tcchnical and ~dministratiom cmployees,
= 4 cniloyeos

8pace determination for 11 workpinces:

2 2
15 m“ per car = 165 n

0 ~
(15 m“ rer passenger car, 30 m“ por
1orry)

Add:

1004 f>r handling spaece
100% for nisles, walk-wnys

%4
507 £or ~cceptanes nroas

|
\
|
| 308 for ~uxiliary shs
|
|
|
|

= 280%, i.c. 2.5 x the bagic area;

total arcn = (15 m© + 2.8 x 15 mz) x 11 workers

190. The Cermen Volkswnecea (7v) Company dctermines the extent of services
in the f21lowing m-nnor:

Number of Volkswryrins in aren

"Frequency factor" (Lercentage »f cars in arca t be serviced daily)
q : i

Aaverage repailr time per cnar

The percentrge Sf cars t. be serviced daily and the average ropir time per
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car vary with loenl conditions and might be influcnced by:

(n) Trequeney f-ctor, with roe cet b wwvernge ~nununl milenge per ear,
wirage e L oenry and rond conditions;

(v) avern,e reondre tinac ser onor, with resseet to shon l1~yout, shopn
manngement ond creenizntiong trols ~ad equioment, rechanies?
cfficicney, ~nd i b aiccializeti m ol tosnm work.

191. Extcnsive investi,ations L variousg o untrics heve shown thnats

(n) "w L thioo ner coent (f"rr,r;u\f)nf;:)f' et v two Lo three) of the
i Voliowryens “nothe Acelor's arc oone in daily for maintenance
: and roooir;

(b) ™ ~verac reonlr time oer esroie bobweon twe and half and
four hours,

Taking these fiqures o o Lasing the T1lwing sincle formalng

(@)

Vs in nrer, X averare roooir Ling oor oor fr,'quoncy f~ctor

working h usce o shos sor Ay x 100

gives n sufficiuntly nccour-t. iden °f the number of working: rlaces requiroed
for maintennace scrvice andl mechaninal and h vy reonir,  (The woirking jlacos

neceded for ~int [reoaraé vy work ~re not itxc:luclo«l,.)

172, The cxowated inercnse of the nunber of V 1kewngens in n given aron

gh uld be included in thesce letorainati ns. Tor cxrmbos

V¥s in ~rcn aocturding to officinl registration figurcs 228

Incrense cxpested in the next tws venrs (oo 5oy Do

month) 192

Aver~ge reonir Lince ser car (1‘1;‘;\11'(: ageocrtained in

the onrlicular ~ren) s 3.8 hours
Number of cors scrviced or day (frequency factor's

figure nscertrined in the rticul-p Aren) 3%
Working husce f sh: ser dny 8 hours

Number of workin: nlases required: 420 x 3.3 x 3.0 )
B 1 T 100 = 6 wrrking Hlaccs

193, There ore genernlly no npolieable rules fron which the g8 ce for rHyome
and officee cinnccted +. the working places enn he determined. This is ine
fluencoed by locol conditions and must bo slanned to suit individunl requirc-

ments,

194. Tt has been proved by cxocricnee ~nd Jractice that a acdiun-sizod

worksh:p sffers the best conditiong for -n cfficicnt and cconomical Jierntion,
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Workshops of the size ranging from 15 t» 25 working slaces are still onsy 5
to supervisc and urovide - 521id basis fr officiont control of a1l factors

that makc the s-eration rofitable,

195. Available informatiosn shows th-t tho maximum Sizc f officient and
profitable service soerationg is noproxamately 40 working places. Such n

large worksho» i¢ hindered mr a number of ngocets:

(a) Increased non-oroductive tinc swing to vehicle movement and
Iomger distances 15 carts for mechanics;

(b) Number of key corsonnel requireds
(¢) Shs- supcrvisi m;
(d) Increascd ‘verhend ex:cnses.

196, A repair sho) ¢ msisting of six working »Hlaces ropresents the smallest

8ize Jf cconomical construction for automotive repair and maintonance operations,

197. as n guide ©op estimating the required arcn, 2,000 squarc feoet
o
(approximately 200 m°

) ean be considervd rer scrvice working :lacc. This
constant includes all romg f service cperaticn as well as o sufficiently
large service court and filling Station, assuming that building restriction
lines are ten fect (threo metres) fron the foundary. However, thc ~onstant

dres not include 8"Ace 1n rescerve fop CX ansion, Hence, options fop ad joining
arceas should be acquired ot ap varly stage in case tho neecd fyr expansion should

beeome urgrent At o Iatep Anta,

198, Tt should als» be noted that it is not advieable to deviate from the
ideal shnde T the building site. Variations fron the ideal shape call for
A Bpecial layout »f buildings ~nd inercnscs the space requirements. Building
restriction lines and othor limitations may substantially reduce the usablo

area of n 194,

199. The size >f sites required by distributors olanning t5 concentrate ser-
vice, new-car wholesalo and retail business, and scentral parts dent in one
location can only be detoermined individually with respect to the busincss

volume ¢oncerned,

200. Customer satisfaction is not only dependent sn the quality -»f the work
performed, but als. to 4 large cxtent “n the interest taken in the customer's

personal welfare nnd the distance from home sr >ffice to the service shop.

For this rcason it is of vital importance in large towns to aim at docentrale
ization the service facilitics.
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VI. PRINCIPLES OF PLANT DESION

layout planning

201, The results of all previous considerations, calculations and comparisons

form a layout plan of a plant that will ensure the most effective production
flow withir the plant as & whole ard vithin the individual buildings, shops
or machine groups. The leyout plan ie basic for any type of organization or
production activity and helpe *o determine and demonstrate:

(a\ Correct location >f all needed machines and equipment:
(b) Correct interrelation of all activities:

(¢) Effective moae of -rocduction:

(d) Shortest possible route of maierials and products,

202. Each layout plan examires th.e five following production factorss
P - Product to he manufactured (motor-car);
Q = Quantity to he produced {product:on volume and uﬂmt):
R - Routing and 1te operstirrs-

B - Servicer and activiiies supporting productior, obtained
by meant o1 co-operitior-

T - Time during which all the actior must take place,
203. The methodical cequence of investment preparation, layout planning amd

installation follows basicaily the patterns seen in figure 10 and the phases
seen in table 10,
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Figure 10
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Table 10
Phuges of productior
Phase Deserijti v ot Corresponds For description,
w——— activi tr with figure 10 see chapter
I. Produ-t, npueoy te 1, ¢, 3, 4 1, 11, ILI1,
Preparatory munt, mar bty viit, IX,
determination
ard their apolyeis
Production locstion 1,1V,
11, Gererel layout 4 5,6, 7,8 1,11,
M’t of plant IV. ?I’
planning
Ceneral layout 4y 5, 6, 7, 8
of each bui'lding I, 11, 1v,
(shoy ) VI,
111,
Layout Detuiled layout 4, 5, €, 7,8 1,11, 1V
yiet of wach vi,
#hoy
1v,
Installation Inetellntion mnd 9 v
ivtro tier af
product e,

04, The invertment snd layout plm preparatios socuerce tr fimore 10 makes the
sntire preductionr artivily «apier e (adividua phases have a certair seguonce
but for & be’ter offectivensrs timy ehould sverl.

R, The greparatory thuse 18 16 i@iwe ap it bpes: Tioe the basic date detormi-
Bing Yhe Automnd v praduclion ppoft ) gl inncee . YMamisyr sttertior supt e pad i
18 this hage 1y the macapement ¢ the

Acveinging rovetrior ard by the LOWIMe
et stharytiog (RiE e seEt te faped Or gAFLOuE FOREAFER and sralyece
Which perew Ak 8 Laeie for corpiderstiong Meericed ir Yhe trevisus  haplers
FS te mivionble Vo aml Toreiss spe 18, steooneulte te A lreut planving
Buiee Faf co-operstiss 1. Yais ehase

e bogaut L ienicg phas

B M Fibed o0 VRie paper only Peush outline
Slnce hie slags e Wit Wi th o ML b 2 esber of ape ial papors publish-




Lﬂouts and flow-sheets of ty.gioal pRlants

207. For purposes of clarity, the general layout schemes include only the main
production buildings and bagic production flow:, he other auxiliary aind o=
cial administration buildings and energy resource were not included.  Theuwe

are generally located in the vicinity of the areas or departments which they

serve,

Figure ]
Plant with complete production cycle
Sanetyad oyt and comporioey b
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m [
I Presesing shop
2 Moundry, forging shop
3 Nechanical! group: manufsoture
& Welding, paint gand sssembly shop
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Figgre 13

Agsemblg plant with pressing shop

T s e L v o r——

———— - — " .

1 Pressing chop and car body pressing sh.

la Electroplating shop
¢ Paint shop and outfitting car bodiec
3

Firul acrenbly and Shipping
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Elgure 14

Small acsembl 1

Bupplied

mechaniocal group:s

PFinished car

l, 2 Btoring and preparation of
prescingc, components, groups
and outfits

3 Welding shop and car body
assembly chop

4 Paint chop

5 Final assembly

208. Pigure 11 shows a typical plant with a complete production ocycle, inoluding
the metallurgical base. Figure 12 showsc a mechanical assembly plant similar to
that of Figure 11, but excluding the metallurgical bace. The forgings and cast-
ings are obtained by meant of co-operation. Figure 13 shews an assembly plant
with i1ts own production of preivings, btut where al! the mechanical groups are
obtained by mean: of co-operaration. These three figures apply to medium and

large plants having a mirimun capas & o 10 cur oo aay.

209. Figure 14 chows a small ascembly plant w.i. = > pacity of five to ten cars
per day. All the parts not only the ctandard parts, out also mechanical groups
and pressing:, are obtained vy means of co-operatione The production process
starts with welding the car bodies by means of hand spot-welding equipment.

The machines and equipment in such an aggembly plart are not so complex as in

the other plants.
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210, These examples of the g£enersl leyoute show the bhosic relationehips be-
twoen the individusl produc*ion pnoece. Except fo1 the basic evalustior af
‘the twc main types of plants (the plarnt with o cwpvete productioe evele and
the assembly plart ) discusscd arove, 11 as difticust te evalunte the ndven—
tagee rrd discévantiges of individucl cereral ia;eute) sinee coch manufactu—
rer starts with specific QEONCEL N, argarizatior 1 production and porulation
conditions whioch lnad him towerde o eerts)- selatinr . hus, each proposal
of a new production must “c¢ corsidercd ir detarl nrd evaluated according to

thie or arother paper so that the results ar most effective,
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VII. SUPPLEITI'TARY PRCDUCTION OF TRUCKS 1IN AUTOMOLITE PLAFTS

ubenr popat ae producang ke

211. Vany Puropea: autonotive pirrtoe worfictuering pessenger cars include the
production of trucks, hLut ir o conciderithi- lover volume than in the passenger

car productior.  “he lzbowr input 10 ol ted ae tollows:

Eitective vonre o

Lo~ capacity truck ircludia; ound- Average annual
(tons) ry and forg i shop truck production
2.5 170 20,000
3-4 350 ~ 400 14,000
5«1 500 - #50 1¢,000
12 140C 3,000

Advantages «rd dissdvantegcs in combining

raggenger cor ~nd trucl production

212. An important comporcrt doterminine the Jecicion regarding the production
combination is the productic base of 1he petal birgrecal skope, i.e. the found-
ry and forging chop. ‘The metallur;icel shops should ve designed to produce
semi~-products :lgo Tor the traecr plapt. Sonme forgirg eppregates for manufac—
turing heavier forgings ard “re necesgary equipment for heat treatmerti must

be supplemented,  “he Jayout planrer for tne srev cist iron foundry must con-
sider the increased proiuction, capecisll: with respent to larper castings re-
quired ty the truck manufacturer. Cart cteel caslines could he vosslbly
supplicd from co-cperatirg fictories. The volume ~f +ruck production will be

considerably smoller thar the volume of paggenger car rproduction.

213. As « result of this, the tcehnical level of the preduction equipment in
the greyv cost iron foundry for truck custinge will be lower thar in the cagt-
ings' production lires for *he parsenper cars “be production of the under-
carricge ard cet of the truck, us well as the +ruck essembly chould be separate

from the corresponding pagselser cir productiorn

214. Bupplementary {ruck vroductior iy the paggserier cor plint has certain
advantages in exploiting the werkshops which will serve both trucks and pag-

sanger cuars., ‘“hese shops are, ~fter ingtelling certain ageregates, the
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metallurgical shops (forging shop and foundry), the pressing shop, cutomntic
machines' shop, gear cutting shop, paint shor et | s well oo gome of the
auxiliary oreduction shoig, e.c  tocl shogp, meenines, repeir shop ond maine
tenance. A tyricel ghop which is zlle t~ gerve the rroduction of both tvpes
of vehiciec iz the car bedy pressings' shor where She plescu-er car bhody panels
may be manufactured along with Lhe irick cavin parte. "ie velding ~f the eob
is technically not an comples s the welding of the passerrer car hodies. In
th@ production of the nnlercarricge, ie erires, geer beris, rear fube (a:lw)
li;k etc., larger parts arc irvalved 8efey the cylinder block will te rroduced
by equipnent which is & combirztion of urivers:l -rnc Sing le-purprse machineg
with equipmnrt for transport bhetweern cper~tions.  Troncfer meclines Vvidl ot

be employved. The szme apvlies for the geur loxec ouid other 1tems ticar hLox
and shaft ;ears heve larcer dimernisiong (v 1meduie of f4ve 1a seven according

to the tonnnge) and in some cuses hove rround tooti. Lides b neturally
imposes higher requiremc:nts orn the geer cutting shep cud herderning shop, and
installation of equipment ir these shops must be nade eccordingly. ‘The
assembly of ageregotes ircludirg the ergines shou'd .e crganized sepirrately for
each group. The seame shculd be *he case for the [inal ascembly of the truck
itself,

215. The truck frame production requireg = specific ghop vith o & fferent
technology. At tae present, moderr frame structures are manufactured by a
complex technnlogy of cold forming erd by the utiliz tion of modern welding
and materizl handling methods.

Coneclusinns
‘m’

216. Truck production ag a supplement to passcnier car production has certain
advantages, A part of the initial irvestments may alse be employed for truck
production, particularly in the metellurgical shove (even thougt 1t will be
necessary to supplement some »f the needed productior equipment), 1n the car
body preseing shop, gear cutting shop, herdenirg ghop, paint shop, and in
some auxiliary shops such as the tool shop, machines' repalr shop, «nd main-

tenance.

217. The production of the undercarrisge for tricks Aoes 10t cause more prob.
lems than its productior for pessenger cers.  However, ovirg 1o the larger
8ize of the parts, it is more difficult to produce. There will ~lso he
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higher requiremente for labour since the volume of production does not allow
for a high de¢rce of nutomrtion. Universnl eoquipment combined with speciol
purpose ecquipnent 15 utilized., Thig requires workers with more skill and

a higher labour irnput.

218, On the other hand, the quality of the cebin ond truck bodies need not be
as high ec in the case of the passenger car bodies, and this production may

be classitied uc gimpler., Proressing speciallzetion may create in o develop-
ing country conditions for twilding up o speciatized plant for manufcoturing
trucks. Vhen making this decision 1t is neccesary 4o tike into zccount gpeveral
factors: the state of th- industiisl base, the gituatior of regional distri-

bution of ilzbour, and the frerd of increusirvg production.

219, Truck production m~, alse be organized £t thc berinning in on essembly
plent supplied with compenents =nd prris from the founding plant. In any

case, it is necessiry to count or the co-operatinr of specilized plants for
car accessories and supplics of material, semi-products and products of other
non-mechanical engincering branches, such os the metallurgincal, rubber, glass,

textile and chemical industries.
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VIIT. FCONOMIC ASPRECTS OF ISTAPLIEHING Al AUTOMOTTVE ILDUSTRY

Techrical 2nd economi 1riterrelitions in the noltonel coonomy

220. The tuilding ap of the “uionctive Ibaustry e s lonys o gpove intervention
in the ecrnomy o1 tie country cven i the crgee O sroinl trangition from the
assem™ly of imported componeris 1o productiopr o7 leas complex ports.  The €Ccono-
mic sCercity is « tngic tret o tife and only o fi.lte amound <t human and non-
human sources i1s on hard to produce A dimited ouat of cacih snd every npicce

of goods, !ith thie in mind, tie ¢rovity of the decision to uld up the autom

motive industry becorca qJuite eprarernt.

221. An important question st Ve raised: Chould not the limiteg sources be
expleited in another FiVy €.gc I laproving agrienltur-] techniques, for ep-
tablishing an industry closely connected with the local raw material resources,
or should they not bte expleited tc o wider extert fur social »verhead, from
which infrastructural projecte might be finmced serving further ecornomic uevel-
opment? The decision mugt be made solely orn the basis »f » sufficient volume
of reliable data, summarized ir basie indices., 1In puch case, the sequence of
planning would bte us followve:

(e) & technical prerecquisites study:

(b) A technical fearibility study and annlysis

(¢) an economic feasiiility study and anrlysis

(a) Analysis of econom ¢ interrciaticns in the national economy
arising from mtonotive productiorn, %

Tecliiical prerequisites study

222, The technical prerequisiter study gives relisile date showing what techni-
cal prerequisites wil] be required i developinge the awtomotive industry. “hig
study includes a discussior o1 the volume wad quar tily of row miteriale, muteri-
als, conipcrients, michines 4 technological couipment, spare perts, corsuuption
of energy, waste disposnl, tromsport, latour forei .r specialiste, and go on,
These prercquisites are divided inte the individusl phaceg of €radual intro-
duction of productior,. According 4o this divigion, the estimate shows capital
investments of the total provect divided mto coste steted in locnl and foreign

currency and relevint coete =g yields. Thie study iocs not usually ineclude

the evaluation of site alternutives, since a site selection study might prove
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too copstly if the repultrn of the techniea. prerequisiter rtud) prove o be negre
tive. I'or ihe same reascn, the estimate ot corte mheulld +ot be frunded o1 Arawe
ings, proects and spe 1ficatione, bat prdner a0 the bagie of rough calrulatione
derived fron slrendy real,zed ~ingtry Yioemy et ler, ed charte It ig advisable

to entruet this eotivity 1o = copnetert cone it 1t

f}"}?i ool b Yo "}3 1 §;{E %*ii&

223, T™he technicel feaeil il st empi cov tdar dng wthods, 1% ~cwpares
tive predictior obteined froe the

P

the prorequisiter for . trodue, ; tie
technice) wroremuisites ¢ 4 with v iini e reg woge wd Bpecitil conditic.s
in the coutry A sapart ot gt o tWir pluls be the zite sele tior whijal
hes an 1o fluence 50 the comoritior ~f *he copte it e umusily recasiry Yo
congider nevernl wlterrste pites, copry ant s le b ien] sed eeonomge sealyeie
at each, -nd pro-ect ‘he resulte :nto the teebri 1 Teapitility study Ao ther
very importint function of tile etudy 1s the detertiiatise of *he pehedule of
the grnducl irtraduction of ~Liogeohile productoor vtk respet to the presused
plart copecity and ite preritle rrowth durire the pertod of comiarisg knowledge
in differcit prodictiov terh | yuee frothee cnpe, thare ip u.'ec e

erinnce in the copooity fra the Yechn.onl moo oo rvay bt ey a1 ‘he

B

sulee poscitilitier on the Joor ] rerket. "hepe portital.t.en re o IS F3. 8 T
ed. Onc solution Tiee v the poreici ity of & lar oo - epeci o presi s

However the mont :t,eﬁ‘f{’lﬁ‘f,'*{?ef’éus Belutzoar wauld be # resa L Pegiarr ?a;gﬂggﬁﬁgtigg
at the very bhepinnirs ol the pro et vith reppec: to prohetior rd e lee
digtribution 10 the ragl ot i1 thig g vot posgl i le, they 1% ¢ BT EEEE o1

to rench or agrecment with the Tarcig mor frotuper ot autorslbg let es that

the uenufuoturer (o incerporate the produced wohii ler 0% Ri2 Bales network.
The grector the purti-ipatisr -nd interest f the { peiss nabufacturer in the

cutomotive industry, the rore re limt.c ‘hip yrecne t would be,

€24, Ir the eoomomic torgirailit . etidy, 1. tre fatg Fownl am the previous
technical ptudy will be preected, = d Yoo reafi ! 0 leness | ds ok, the finapctianl
structure of tie irvestner'® y B the o mi Tiow el e andicates . The L en )
eoncluzions would be vifered in the text of thic ftudy, Ar inportant part of
the econonic etudy ir the pro oot snalyeie, rot rly fron the point of view of




table bolow (e o part of sunk - *ludye T IRic skt the aget
of the pre ject oo b almriead, o.fs i thses
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W% The previoue hapter: o Lt 1 det ) cat the prere wuisite and inputs
in comparison to the expeotr., tputs Yor the noty i ecanory ol thie country
where the sutmoiive indusiry 18 to o setalllancd, Howen r, one more question
Foma ine unnaswersd: should e induetzy o built in the iurlie or private
seeter, If one ~bmorve: the practices of exiertence . plints of this type in
deweloping countiive, 1t 17 olear thet the Vet oty o theove progectn wore
reniised with the % rtic:petion 2 active surrert of the tcecl government
within the rivate aector, 1 the introduc WOTY chapter, 1. vare montiored
Wt scamsiic et fiecel renssie more op iema fao« trv foreisn -utomobile
Sapmlae turer to B4 rt vith msavn) estatlishhont of Ve laduitry in the
doveleping country, Peeides requiring o tel tavestments and & e rtain level
of smduntrialis tioe in tre apecifi. country, the sroducticn of pasmenger
CaFe snd trucke wike: eyce tional wwanue on technior Awel ot ner, work
MhmRgoment d argesdration, ek connot to omagined b athout the cionest
COm@Prretl. v f the competent ionufoc o ger The ;wv rmmenty in devaloping
GOMBATL < realise the 41ff.¢uitie of ¢ stablirhirng flexti Lo snd operative
Scamamic wnite aatek ot oo Gnly oea tave boer, Yt alae uas meeesnful

arysal #sve Y othe importatia of pepte apa metsrial, and of yroduct aales on
W local market or Whreuen axportetise, Thus, they limit themcelve . to the
erextionm of fuvour b eomditions fer & gradus preduction of vehicles in the
SOURLrY. However, 1% io W .u W guverasnt of the developiiy country to
Bpure St theme condi®iars -~ ¢ steimeoat to the o writy of the
popul-tion. The  overemer. must <t all timea be awire of the national
sconaml: interente and *he limited rerource: . viidlable, and mast assume
coPrecponding policies towardr the ne (dy estetl:che cutomctive industry,

T™e lecal goverrment may ofier phyricr. sunport and/or administrative muppert.

M. &tiﬁal supsort iavolver the perticipation of the government in
finencing from public weans the infrietructurnl objestives which may mean

s oomnsiderable savinge in the total caniti ) cort of grudually =utzllisiiang an
sutemctive industry. .t the wame time, thr develu ment of the infrastructure
st be understood to be quite flexible and chanscable in certein capos.
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The term "dcvelopment of the infrzstructure” usuzlly means the ensuring of
an adequate surrounding for the vrespective manufacturing plant. Sometimes
the objectivesn of infrastructur penctrate into the plent layout, c.ge the
plent power ototim. oo finciced Ly the sovernment vit'. tho provision that a
larger or umaller volume »{ the tet L capacity in megouatts (:7!) will serve
zs a source of cacrgy for coroume.s of the specific regiol. quite often
public means finence the bland sidings, zeesse roscs, river or seaportr, which
facilitnte the supply of raw met.r.als, materizle anl part:, as well ac the
deliv:ry or export tion of .onufscturcd zutomotile. In the friomevork of the
infrastructure, = geo line 2né @ cewsn e systenm may be Luilt leading to the
plunt, znd usually © part of a housiag cenire for the plant's employecs along

with schools, nursery o, 1L 7 1th centres nd cupermarkets are constructed.

227. ianothe: form of physic.l rupport in direct 2id viich may include land
granted without chirge for the construction or the payment of z part of the
construction costc. Or the overnmenti mey decide to finenc: o part of the
investnent cousic of the autoroiive plant, Direct suprort may be possible
when the povermment first sugperte the coto liskmint of the automotive
industry ir the nublic rector, ond then decide- ou the teasis of tec mical
ond economic [eesibility studics thi* 1t would be nore advant:, ecus end less
expensive to subsidize o privite venture rath-r thin run the risk of such

a construction i1n the »ublic secter. The support czn be ;iven cither in one
sum or in in.otalment over i cert.in period of time with the provision that
the smounts graduull: uecre-:. ¢, It is clear th:i such support ic not to be
permenent. It should only nscist in ov rcoming the "infont diseuses" of

the initiel phese of mutomotive ;roluction rnd sn2les.

Administretive support of the ¢overnnent

228 . The administrative support includer vzrious government decrees
safeguarding the prospecte of the nei industry uuring the pre-inveatment
phase, ac well asastablishing optimum conditions for construction and
operation, Direct measurcc of tuls type include the foliowing:

(a) Duty exemptions on mochine ~n¢ techonologicel ecuipment and

components 1n accordance 1tit the time schedule of the gradual
introduction of rredvctiom;

(‘J) Customs proteciion «cinst foreign competition;
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(¢) Encourzgement by tox benefits after beginning the automotive
plant operation;

(d) Guoranteein lacking financizl sources;
(e) Granting financizl suarantecc to local and foreign creditorsy

(f) Assistonce in safeguarding an effective and attraciive cales
networl: ~nd 1iu offering advintageous credit for cur sales vith
minimum inst:lmento;

(g) Assistince in CNTUTLar o1, eege by tiking - certain number of
passenger cars /‘nd tiucks for public services and the army, in
creating a more cxtercive narket on the basis of ngrcementr 1ith
other governmcnts;

(h) Grenting other ,uuruntces, assurance: znd acditiconzl servicen,

A brief explanuticn of these measures aiding the development und operation of

the automotive industry follows,

229, Machires ~nd techonological equipment necessary for establishing the
automotive industry should be exempt from duties. This should not cauge

any great problem for ihe financial authorities of the specific country.,
They shculd consider this measurec vith respect to future Lenefit~, iec.,
automobiles 'ill be tozed unon sale znd thereby encure © lurper income or
the national budget. HNevertheless, this toxation tool should be used at the
same time as @i incentive for the future invector. The tax exemption should
be applied only 11 such @ cuse vhere the imported machinc: -nd technological
equipment will be installed :nd introducec inte oper-iicn in cpreed=upon

stages,

2390, The same principle of customs policy should be applicd in the case of
imported componentc, the volume of which is very imnortant, espccially during
the first years after esteblishing the industry, The custons on components
are in the lons run more burdensome than cu:stomns zpplicd to the imported
machines and ieclnological equipment, DIven in such & case, the cucstoms
exemption should be granted only when the vclume of imported componente
decreases accordi.; t- the schedule of introducins production in the country,
231, Measures of customs exemption alone are unually not sufficient,

The automotive industry requires a thoughtful tsriff protecticn ~gainst

foreign competition, at least in the phases of initial development.




TD/WG.13/11
Page 107

232. It is well known that during this period the nroduction costs of locally
manufacturcd automobilce are usuzlly higher then the C.1.F7. (cost insurence
freight) price: of vehicles imported froi the triditional manufacturer:s,

owing to the fact that the loc' 1 produciion never will be a. nizh ag the
product.on with the tr:uitionzl panufa turers. (1 the beginning of production,
the output is usually lover than cxpectew tnd money ruct be paid for foreign
Bpeci~licts and royazlties for patenter know=hot's The vork ~roductivity of
local labour is lower, cost: of mzinten: nce ore hi;her, the percent - of
waste 13 alse more consideralle, ené so on, Hand in hand yith the introduction
of production, & service network mu:1 be esta liche. :ith stores of spzre
parts cerving the future ovn:rs of locilly munufacturec zutomobilers, Thin
creates r cdlitionsl orgrnigitionsl  nd {incnes 1 super=-strv-turs vhich mugt
be suatirfrctorily hendle” in order that the automotive inductry can fulfill
its pozl,

2334 On the other hand, it 1s necessary to emphasize that these protccting
custome should not be valid for an unlimited length of time r~ince the consumer
cannot be forced permznently t» pay iigher prices for vehicles manufactured

in his own country. The veriod of customs protection should corresnon:. tith

attaining © commensurzile profitability, ~ssumin this 1s resche: in z reasone

Al

able len;th of time., Should thie not be the ci.ne, then the -ovornment
authorities shoula have access to relevent reports ant dite so that sn analysis
of costs and yield: could be carried out, the reusons for unfavourable profita-
bility eliminated, and mezsures zimed =t improving this situction could be
prosposed. If ¢ rc:ponsible fe:sibility study vwas vorked out in the pree-
investment period, therc should rot be the discover of some inherent cost

di®aavint pe ~fter the industry is put into oper-tion.

234, Custome nrotection i asually combined '1th imuort control regulations
concentroting especially on vehicli e of ‘he seme or similar technicnl
parimeters : - of those manufacturcd in the country., Cenerally vechicles of
differing parameters continue to be imported intc the country., However,
sometim: o it is recommended thrt, ' 1thoush the ~utomobilee cre marnufactured
in the country, a limited number of forei Lvehicle of similar perameters

should be imported in order to zchieve & clims te cf rerulated competition

having a favourable impact on tl.~ domesiic protected automotive industry which
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otherwise could acquire menopolistic tendenciec,

235. Another admiristirative «conomical incentive improving the climate for
irtroducing automotive production 1s the tax exemption, This tax exemption
includes pener-lly compliete or perticl exemntion from income, business, and
Property tave: 1t~ o nerisg of (pon tive 1o fifteen years. It is clear that
& whole rany¢ nt alternativesn exiris, vath respeci io time, extent, decreasmg
trends ;n EX=MNR1c W P L ooy I the coco- cf o uowly intraduced production,
a tax cxemntio: 18 &t the --r. tine 2 discririanatio of the existing industry
in the country vi*n ti: rome o eiriilar producton pro ramme, This is not
the case when » nc inau- trial tranch 13 to be eot nlich d 1n the country,
Nevertheless, the . utomet,« e MCUCATY redres in 4he further stapes of
development the oo e ont Ol L€ LpeeClalloea i, Co=operiting plants

or the adjustm=nt of nroduction prosrammes of the existing plants in such a
way thet gradusl production Hf automdbile acressoric: would be ensurcd,  If
this happens, the tax sxeuplions wll penerally be anprlid 2leo to these
Production wnit:,, In 3nive of this, tox exemptions mugst ve applied

reasonably tc the ben:fit nf th: countryv'a industrializotion,

236. Sometimes ihe neus awconntive 1ndustry showy Irsses, particularly in

the first vears after 4. coiissioni iz, In sueh - cuBe, tax meusur:: should
exist 5o thit pa.l 4 .o sould b» subtracted from the present or future
Profits if these nrofi‘., wure nol subiect tc tax exemptions or advant: .ges,
237. Of great impeitunce - the rute o1 corporitian tox. This tax should not
ba higher than 20 t¢ 30 ber cery of the acquire: rofity, ctherice it -ould
seriously discoura. r the -nvector in the automotive nductry who might
naturally be wf14id of the ‘evorrable profitablencss turning into & loss after

the period of tay exempllon ant sdvanta;e passen,

2.3, On the perichery of 4. xztion there are tares on exported goods., With
respect to the autcmotive wdvstry, it 43 not noesitle to consider realintically
that & consider: il uintity of manufac bured vehicles would be exported in

the first period after s.arting production. llevertheless, such & ci:e should
be considered -ith recpect t¢ tox exemption ard advaintar - of exported
automobiles, Tra price o, a fpecific category nf automobile:s ig determined

by the current worlg nrice and possible export tuxer automatically become

@ part of the operatien ccgte,
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239, Automobilec exportetio.. should be supported by special export premiums.
If, in the country vhere the automotive industry is located, there are
foreism exchange limitations, premiums received by tiis industry might be
used for importins ecuirm:nt, componentc, material., etc., or may be ex=
changed for lacsl currency vitn & bhonus equal to the difference betveen

the officizl and renl rate of exchange. In zny easc, the followine principle
is valid: . industry of =i ecreat an importance as automcbile production
requir s access to ~daptitions of the tux system which previously served

predominantly fisczl interects.

240, If the automotive indus'ry is built up in the private sector, then

cuite frequ ntly wctive participation of the goveriment is necescary
especinlly in safesurruins financial sourceg, ObLtainin, long=term foreign
credits comes inteo ueriion, usually through industri:l development banks
vhich either exist in the countiry or vwill be estzblished in order to support
the industrisliz: tion, /n indusirial bank of such ¢ type offers creditc from
five to fiftecn years usuclly with a lover rate of interest thar in commercial
banks., 1t m~y mobilize loci:l finaucial resource: tiy selling stocks on the
free market, issuing suarintees oin the granted local &nd foreign credite

and similir measures. State finelcisl development orgunizitlons may be
established which have sirilar .ims or both systems may exist at the same

time., These would bLe 1in place of barks.

241, another problim .emeins and thot is the gronting of shorteterm credits,
necessary for the finwucing of the working canital, It iz necessary to span
the time necded for teliver:ing the vehicles to the dealers, ~nd it 1o quite
often necesscry 1, finiace automciile stores 2t the dealers, There -re¢ many
possibilitics for ensuring financiug of this sort, ond report. er- on bhand
stating how similar problems were solved, ¢o o 1in Turkey, and in [iexico,
where the dynamic force behind such financing is the Naticnal Financiera
Sehe #nd snecinlized credit npencien in Brisile & postible method for
financiny seles is the discounting o bills or bonds covering effective

sale: of autorobiler uith nayments «ue «fter = longer p riod of time.

242, 'n effective aid in planuing and cnsuri.g salcs nay be the taking over

of certoin quota of passenscr cars und trucke for the uvse of the public
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sector. A measure of this sort is not only an important nublicity factor,
but at the same time a guarantee of gs~les of a specific part of the
produced volume., It is ~lgo important to develop 1 deman. to be met by
purchases on the local market by offeriny credits to the populi-tion for
buying passenger curn. Such o ©ctlivity will be generelly wndert ken by
exicting local financi 1 inctitutions which offer auch ciedits usually

for a period of t.oc years. Som times they demend payment in advance cnd offer

& crecit for the rect or, eveu more advint: cous for siles, they do not

demand any payment in advance.

Conclusion

243. It is necessary 1o emphasize once arain thet ectablishing an automotive
industry in ¢ developing country is wn important clep on the way to industrial
development. It may bring benefit: into the country, but it may also

evoke difficultie: or be a permanent burdea if it he' not been well considered
from all the aspects of n-iional cconomy, It musi be strenced th-t the

term "considerition" not just a mcre deliberation, tut & systematic analysis
of all questions in the pre-investmont phase before the establishment of thies
industry,









