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I:JTRODUCTION 

STATE:,! ';;NT OF THE PROBLEM 

In a world where only the fitt~st can survive, it is 

evident that any country in the pres(mt situation of Turkey 

has to perform a rapid development in the economic and social 

aspects. 

There are many views and theories about how to perform 

this acccrnplishment. Industrialization happens to be one of 

the most popular sUg",est10ns. In the mealll/hile, it is worthwlll1e 

to 'nention that a certain amount of industrialization in the 

general sense has already been achieved. 

The choice of the first large scale industry to start 

with under the "present" circumstances has always been an 1nte­

resting SUbJect for discussion in many circles. The automotive 

industry, for a considerably long time, has attracted many 

disciples and opponents and has been the focus of attention. 

The procedure generally applied for evaluation of whe­

ther to invest is the feasibility analysis. Generally, to make 

this BllKlysla more meaningful other alternatives should be 

conoidored and a comparative analyses be m~de. These analyses 

~ro considered to be beyond the scope of this study. However, 

analyzinc the problem in this way, one inevitably neglects the 

1 
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effects of SOme indirect and/or intangible factors which :nay 

be just as inportant as the tangible ones in providing an ob­

jective study. 

The objective of this thesis, therefore, is: (a) to 

review briefly the factors leading to the choice or rejection 

of the automot1ve industry for Turkey; (b) to discuss the prob­

lems that should be considered; (c) and to suggest precautions 

that should be taken under the given circ~~stances. 

Methodology 

The auto~otive industry has been defined, its pertinent 

parameters described and the requirements on which it is based, 

are revieHed. The general development of the industry, its es­

tabliah;lant in developing countries and the problems generally 

faced are disoussed. Concrete examples are quoted. 

The development of tlle industry in Turkey is summariz'jd 

together with the existing problems. A systems approach is made 

to the economy and a model is discussed for positive future de-

velopment. 

Considering tho fact that the establishment of the auto­

motive industry 1s already under way, reco~mendations are made 

and discussed, to improve the present situation. The model is 

applied to a typioal situation based on the given recommendations. 
, 

The production data have been obtained by means of a ques-

2 

tionnaire sent to all vehicle manufacturers in Turkey, in Deoember 

1967. O~her inform~tion and data have been obtained by interviewing 
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eminent persons belonging to the ind 1.1stry. 

The fact that the author has been l10rking part-time in 

the Turkish automotive industry for the last sixteen months has 

given him the opportunity to get in close contact with hundreds 

of people Of all professions and numerous nationalities, related 

to the automotive industry. It is believed that these oonversatlon~ 

have oontributedoonsiderably, in forming a general picture of the 

complex. 

3 
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Cl'.APTER I 

GlmERAL D;~SCRIP1'ION OF THE AUTOHOn VE INDUSTRY 

Backcround 

PAGE 

The automotive industry is a net~(ork of industries 

closely knit together. In producinc a single vehicle. the out­

puts of Clany (averse industries are cO'llbined in an assembly 

line and into the f1nal prOduct. Not counting the processes for 

produoln~ the needed capital goods and tools, the sem1-f1nished 

inputs of a vehicle asse~bler are supplied by the 

Rteel Production and Alloying 
Sheet Steel For~:llg 
~:n"l11e and "neine Parts ::anufacturing 
Gnar Manufacturing 
Fblnij 
Ot~er Specialized Metal For:aing and Heat Treating 
13r<",;:e ::;quip:nent 
Linin[ ~anuf8cturing 
Chro~1e ?la t ing 
1?1nstics 
Spl'inc "'unufaoturlng 
RlvDt.Scre~ and Bolt 
Hllbber 
lenition Equip3ent 
"u!!l Injection Equ1pment 
GlaGS 
~Bters and 1~uges 
":lectronics 
,;l"ctrical Motor and Generator :·lanufactur1ng 
Ps!)er 
T'(lint 
load and Lead ~erivatlv9B 
BsarinG 
Carburatlon Equip~ent 
~ire, cable, Connector and Insulator 
Asbestos 

4 
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Car'oon Brushes 
Porcelain 
Alu.1inum producinG and ',:orking 
Lock 
Lic,hting gquipment 

and other industries, and the degree of inte0ration among these 

functions depends upon individual firm policies. All industriGs 

the outputs of which are utilized in one way or another by the 

vehicle manufacturers,are defined as "supporting Industries".l 

Since the automotive industry creates a demand for the 

products of these industries, it can be said that its establiuh­

~ent promotes investments and developments in these related 

fields, provided SOme conditions, mainly economical, are ful-

filled. 

Therefore, it is generally accepted that the Buto10tive 

industry is tile best complex of industries that ~Iill ini "iate 

an ovel'all r:.ovement towards industrialization. 

General Requirements for the llstablish:nent of 

the Automotive Industry 

The automobile itself, by nature, is a very complex prod1lct. 

It. 1s composed of hundreds of subsystems and thousa!1ds of parts 

whioh have to function tOGether towBrds a CO:"'lon foal. The totnl 

system is it.3el.f " dynamic one, and. like hydrod' .amie and aerD­

dynamic models, its performance cannot be predetermined eX2.ctly 

on the design tab~e, or by a physical model test1ng. 

lIt is difficult to define the boundl.ries of the auto­
motive imll'(ltry, eS[lecially of the SUPilort1.ng branches because 
R sunportinc function cun be cO~lmon to more tban one complex. 

I 
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This hypothesis is verified by the long change-over tin.e 

of a ,lproximately two monthS, and the occasional call-backs. 

For th~ oriGinal starting and operation of the complex, there are 

a number o~' basic requlreruents '>'lhich h'lve to be present. Thcae H:a;: 

be sUC1narized as follows. 

TecM.olog.y 

Technologioal know-how ie a must for desie;ning, nianufact"..lri,,' 

and improving a proper produot at the industrial and engineerinr 

design levels, ae ljell as at the produotion levels. A country ll',..:>t 

have its own technically oriented production personnel in order t~ I 
perform the above mentionee. functione. 

The production line of an automotive plant has several uni·i l ;3 

charactc~istics. Firet of all, eince the product is an extremely 

complex one, the number of produotion steps is extremely larL;e. 

This faot can best be visualized by oomparing the len5th of a 

typical oonsu~er durable pr~duction to a vehiole assembly line. 

For example, the sUbsystems maicinG up a refrigerator are quite 

few in numbar. This complete unit on the other hand, can serve the 

automotive industry as just a small subsystem, in the form ol' a.l 

air oonditioner. 

It can be said that the automotiv(' production consists of a 

long main assembly line supplied by still lonser numerous ab11<;liilbl/ 

lines. The capital equipment needed to malee up such a complex 

asser.lbly line is oompera blJ' very expertsi va; Therefore, even in th" 

mcet modern plants, all the aotivities are direoted to,/arde a sinc1 

assembly line, where all kinds of vehicles are produced. seeine a 

tractor followed by a pick-up, which is leading a oonvertible is 

~-----------------------------------------------------~ 
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not an uncommon in plants producing such diversified products. 

PAGIl 7 

All these products require different inputs. In addition to 

this, even silnilar automotive products are custom-made to a certain 

extent. The different colors, interior finishes, and optional equip­

ment that can be fitted into todey's automobile introduces unique 

problems into the production system. 

J.\anagerial Kno,·;-how. 

Large automotive plant are quite dL·.ferent from and siGni­

ficantly harder to manage than the small craft shops. They are not 

outsized craft shops as far as the managerial functions are concerne1 

Special kireds of experience, tra1nine;, and education are needed by 
• managers of such fir,us. The fUnction of production planning and prog-

rSC1'T\1ug gains utmost i:nportance, due to the need for perfect synch­

ronization. The cost of an error is very high. Since the product 

itself and its components are bulky and heavy, a misplaced unit on 

any assembly line becomes a manace, and blocks the operation of the 

whole plant for a oomplete cycle. 

The industrial desi,n of the product is also of prime im­

portance. Since international compatibility and competition is the 

major character~stic of the industry, the appearanoe and the extras 

gi.ven by the manufaoturer become marginal end crucial elements of 

success. 

The labor input to the indUstry is substantial, even if a 

l>1rge amount of 8ut0'1a tion is em',lloyed. In epi 10e of the fact that 

most of the factories use automatic ma(;llinery and equipment, the 

large number of operations force the industry to e!nD~ ~- 1<trge number 
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of workers. The kind of labor 1s i'~portant is also important. and l.,. 

order to perform a cOMpatible fUllction to the mentioned tasks of' t,j(j 

manaGement, a spccislly trained and exp«r1.enced labor force is re­

quired. Tllrkey, in thi~ respect, 1s in an advantageoua position due 

to the larGe mt~ber of Turkish ',;orkers '.Tho are e:nployed in the Gerl'1'''':'l 

autorno bile plants, and 1-lill return to their own country in the futl.l.l:'" 

as tra ined ~Iorkers. 

support1ng Indust.ries 

The 1ndustrL,s "I'1ich ,-rere 1ntrod-uced UUd\lr the head1ne; "Gener~ 

Descrintion", as desirable autco~e9 of the auto20bile industry, ure 

at the sa~e time prerequisiten to an extent. A pro?er automobile 

industry cannot be sa~d to develop and exist unless a large percellt-

age of th" foresaid industries o,erate in the OOlmtry, 

Exarnininc: onq of the rna jor automotive industry cen-cers of the 

world, it is worthwhile to note that firms of all sizes producing 

semi-finished inputs and auxiliary parts for the vehIole manufaot-

urers are ooncentrated around the Detro~,t area, 

The problems fac8d by these supporting industl'ies are quite 

identical to those faced by the final assemblers themselves. A 

systecns 8 pproaooh to the si tua tion \-/ould reveal that these supportin 

industrles :lct as subsidiarJ' branches feedine; the main assembly line. 

Therefore , it is evident that the:r should normally produoe undB'r the 

same disci,Jline a~d at a compatible rate and quality. 

Oapi tal 

The automotive industry and its satelites require a vast sum 

of oapital investment. All the machinery employed are special purpose 

equipment desi'.ned and oriented for a particular use, This fact 

I 



I 

THESIS 
ROBER1 (,Ol.L""l UKM'C,'"lT SCHOOl. 

BEBEl<, !STASBl'L 

1nCreHl38S the lni tlel cost of' equiDmer.t 17h11c llml't1nf, 1 ts flexib Lt., 

1ty oonsldel'sbly. 011 tho other hand. in most developing countries, 

alternat1ve investment posslb11it1eG Hlth equal retell of return, 

Hh1ch require muoh smaller oapital lnvestc1CntG, disooursee the 

enterpreneurs tram b~,J1.ng a small share tolder in n lat'c;e enter;;ri!1" 

Meanwhile, sinoA 'l\ost of the neoessarv capital equipment is 

of foreien origin, large stocks of. foreir;n cure0ucy or credl.ts arJ 

needed. 

These shortaGes, together with the neceBe~tiy of oapital aCQ-

umulntion in order to inItiate the estnblishrlent of manufacturinG 

motor vehicles ,~s an industry in thA ccuntry, encouraf>es the i:1ter- I 
nationnl gidl1tG to invest in dovelopinc:; oountr'ies. 

Market Sizo 

The size of the national r.larket, Generally is indicated as t~ 

direct factor affecting the econom1c'development of a country. The 

same thing can be said for the automotive inoustry, also. In audltio. 

to the demand for the product, the size of the market affects the 

inputs to the industry. 

SUpportinf, industries, for example, which have wider markets 

for their different products oan develop faster and better, and COL 

therefore serve the automotive industry more affeotively and more 

efficiently, 

The teohnolo"ical developments, the ad,v8J1cements in mana':er1a 

know-how, the availab1lity of a large and qualified work force. an',l 

the aocumulation of capital can take place more favourably in l'lrGe 

markets. Therefore. it oan be concluded that larger countries with 

lareer markets have a distinct advantae;e over others in establis,linC 

the co:nplex. --------------------
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CHAPTER II 

DEVELoprr.ENT OF AUTOlf:OTIVE INDUSTRY AND ITS ?EQUIRE~ml'TS 

IN SPECIFIC SITUATIONS 

Orieinal Development of Autol~otive Industry 

and Developed Countries 

It is practically impossible to visualize the original 

develop;~c'lt of the auto'llotive industry sepera tely fror:l the 

industrial development histories of the economic leaders of the 

twentieth century, mainly because the evolution of the auto'l\O­

tive industry itself has talcen place in a similarly evolving 

environment. 

Tile "General ;~otore story" wi thin the United States of 

America I S industrial development is liorth reViewing. l 

~Ir. Durand, the founder of the firm now known as G.M., 

lias already in the carriage bUsiness, havinG started as a cont­

ractor, he t'jen began assembling and finally manufacturing 

S011e components himself. Belng an able bus1nessman, he foresaw 

the future of the "Horseless Carriage" just at the time "Ihen 

Henry lord started marketine; the famous 1I:.:odel T", and bOUGht 

B bankrupt motor car factory, Buick. lcirst, mai,ing use of his 
, 

present carrh ge factory, and then as conditions changed, 

buildinG nelY plants, he became the leader of the industry in 

lA.~. Ohandler, Jr, Strr.teiiY and 8trv.ct:.,re (The M.I.T. Prees, 
Cambr1dGe, ~BBsBchu~etts, 1962), p. 114-162 •. 

I 

~--------------------.--------------------------------------~ 
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a feu years. 

Here, a point of interest, is that the "Horseless 

carr1age" industry has been rec;arded and treated as thtl con­

tinuation of the "Horsy Carriage" industry. Anyway, in those 

day~ there Nere ,"any simllarities betweea tile two kinds of 

carr1a;:;es :1entioned above except for tlle power unit. However. 

as the product developed ra ~)idly, the cl1aracter of the industr;' 

prodllc inc 1 t followed an equally inerestinc course of d evelop­

:nent and finally turned into a different ind\\»trial complex. 

Durine this evolut1on of the industry, various 1mper-

fection~, along the vertical flowlines of ~Rter1als. were detec­

t.ed.. This problem was solved by vert.ically integrating the firms 

producinG the semi-finished input.s used in the same l1ne , ex-

tent of 1nte~ration depending upon individual firm polioies. 

,{hen one focuses his attenti,on on the developed countries 

of the Jestarn World, he sees t.hat al,uost all of them already 

possess the aut.o~otive industry. A deeper survey reveals that. 

those countries have long ago satisfied the basiC requ1re~onts 

list.ed in Chapter I • Luxembourg can be listed as an example 

of a developed count.ry not possessing the automotive industry 

because of it.s diminut.ive size, and Switzerland can be oited 

as an exception in spite of its small size. 

------ -----.----,----
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The Case of the Underdeveloped Countries 

The items listed in Chapter I ,na,lely manpower, tech· 

nology, managerial know-ho,", capital, supporting industries 

and a sufficient size, are the basic requirements a develo-

ping country has to satisfy in its course of develop~ent in 

order to start its automotive industry. Generally speaking, 

underdevelopment can be described as the lack of these factors 

and therefore it can be concluded t'"at the country in question 

has to achieve a certain amount of eoononic and industrial de-

velopmfmt in order to inaiate the automotive industry and that 

the automotive industry is not the first step to take in the 

course of development. 

In the case of a developing country, a large scale in· 

vestment does force the already scarce financial resources of 

the country and in most cases necessitates the presence of 

external long-term credits. In addition to thiS, the shortage 

of experience and Know-how, and the present laws in !lIost deve-

loping cou,ltries tend to promote foreign investors to make the 

necessary ln~estment •• Oonsequently, the already established 

Butomotlve Kiants of the world become the prospective investors 

who tend to rUll the new-born branoh for t;lf~ir v3ry own benefits. 

A live exs'lIple of th1s 1s illustrated in Oh~pter III, in the 

case of Spain. Therefore, one other "?roblem faced by most deve­

loping co~ntries 1s the r1sk of lOSing national control of a 

major industry. 

<" 

• 

-------------
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CHAPTER III 

SOME EXA~!PLES OF AUTO:!OTIVE INDUSTRY IN 

D"EVELOPING COUNTRIES 

While studying a developing sector in a country, it is 

normal to exam1ne the oourse followed by the sams sector in 

other oountries which have recently passed through the same 

stage of development. The author finds it worthwhile. therefore 

to review briefly the development of the automotive industry 

in Spain, Mexioo and Ind1a. These countries possess some of the 

character1stics of Turkey's industrial development problems. 

Spa1n 

EHASA-PEGASO.- The motor vehicle industry has a relati­

vely lonG hietory in Spain. The first initiaUve came from 

Sen~r Emilio de 1a Cuadra in 1888 as a company named Compania 

de Coohes Automovl1es which started producing passenger cars. 

The activities of the firm were improved after it had 

been taken over by Hispano Suiza, in 1904. Cars manufactured 

under this name, until 1939, gained international fame as 

oonne1saeurs' oollection items. 

In 1946, Instituto Nacional de Indust:t'1a (I.N.I.) 1 

"bought" the f1rm and built a second factor;' near Hadrid. The 

name of th~ firm was ohanged to Empresa Naoional de Autocamiones 

s. A. (E.N.A.S.A.). 

lINI, is an official institution directing all state eco­
nomio enterprizes. 
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The oapital investments in the firm oonsists of: 

INI ••••••..••••.••••••••• ~ 
LGy1and Motors Corn ••••••• 
Others •....•••••..••••••• 

Total •••••••••••••• l 

31,400,000.-
2,500,000.-
1,100,000.-

35,000,000.-

Leyland Motors Corporation, besides bein~ a partner, aots 

as an adviser, a trainer and provides of lioenses to ~anufacture 

oomponents. 

The total number of e~ployees at the end of 1963 was 6930. 

The f1rm produoes heavy trucks, army vehicles, looomotives, 

d1esel marine engines and buses. In a.ddition to the above, Bosoh 

fuel pumps and Al11s Chalmers traotors are manufactured under 

lioense agreements. 

All researoh and development 1s oarried on by an indepen­

dent d1vision, Centro de Estudias Teonioos de Automooion(C.E.T.A.) 

All sales act1vities of tho, firm is handled by Commeroial 

Pegaso S.A. , an independent firm owned 75~~ by E.N.A.S.A. snd 

25% by i,eylund J;!otors Corporation. 

The production rate of tne firm beoame s1e;n1.f1oant only 

after 11)51 snd t.he produotion figures eor 1962 are 

I.iGht Truoks • • • • • • • • • • • • • 3He 
Heavy Trucks • • • • • • • • • • • • • 1366 
1i"ht li'1S<'lS • • • • • • • • • • • • • 411 
Heavy BUses · , ........... 899 

Total • ••••••••••• II 5802 

In lil63. the total product ton figure dropped to 5703 with 
, 

a correllpond1ng sales value of .!IPIlfox1mate1y &l 52,000,000.- • 

The cOlttributlon to salee, par employee, is calculated to be 

in the '"loinlty of :s 7,500.- • 

--_.-------

I 
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~.- Soc1edat l~SIJanola de Auto:uotivea de Tur1ama was 

establll>hed in ~la~' 9th, 1950 • The lr.v3sted oapital of the fir:'!! 

1s S 15,000,000._ • be1ng dlstrlbut8d aa: 

INI ••••••••••••.••••••••••• 51 ~ 
E'IA.T ........... 0 •••••••••••• 12.5% 
Oth.3r3 (';.l00'l: _jUI:"l~;!))"""" 3C',. 0;;~ 

Total .................. . 100 ;~ 

At the end of 1964, the tot::!l !lU:nber of employees was 

given aa 6344, and daily production rfltes as 

¥IAT 1400 and 1500 •••••••• 5~ 
?IAT 600 D •••••••••••••••• 20J 

wi th nN, regulat10ns S&t up by the eovern:';(Hl.t. 

Thr; sales oontd.but1on per emploY0(l L1 c",lculated as is 9500. 

and the fir" distributed a dividend of 6 to 91; fron. its net 

inoome tven at the lower production level gf 1;6Z. 

i:arralros.- Besides the above ;;ien·~1c!1r;Q. t1'10 inat1 tut1ons. -
the aut"IQrity in the field representine; pri'fate Dnteryreueurship 

is Eduardo llarreir02, a self -made mil1101lil.l.rl'l, now governing a 

is 100,000,000.- industrial complex. In November 1966, the number 

of the firms he owned or oontrolled was tVienty three, with shares 

Garreirol entered the motor business ri~ht after the 

second world war, and the f1rst diesel en:~ine (patented, but a 

"chinese-copy" of Perkins, G.B.) ran out of ilis assembly line in 

1954. Trucks ~ade by Barreiros. powerod by Barreiros started to 

i 
I 

I 
I 
I 

I 
I 
I 
) 

I 
i 

i I 
1 

I 
I 
I 
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be seen on Spanish roads since 1959. 

About this time. General Franoisco Pranco d:lcided to op,m 

Spain to foreign investment by j01nin~ the Organization for 

Eoono~ic Cooperation and Development (O.B.C.J.). One article of 

the ne~lly made Spanish regulations related to foreicn cnpital 

mnde it oompulsory that the majority of the oapital had to be 

of looal origin. so, foreign investors had to find able, rioh 

and reliable partners. At the time, nobody else. but Barreiros 

himself satisfied these requireMents and in a ,'){lort time formed 

ventures with D.V.A. , A.E.C •• David Brown, Hanomac. Gulf Oil 

and many others. He also formed E.F.I.S.A. , a finance oompany. 

in order to initiate time-payment sales. 

The oOl1parative truck 

sales of E.N .A. S.A and 

Barreiros is shown in the 

adjacent graph. In 1964, 

2000 of E.N.A.S.A.'s trucks 

included in this chart were 

absorbed by the export market. 

After saturati~g his 

share of the truok market, 

Barreiros turned to automobiles. 

7000 

6000 

5000 

1,000 

3000 

2000 

lOW 

/962 63 61, 

Not to be constra1ned to the home market suoh as S.E.A.T. , 

Eduardo Barreiros started negotiations on export rights with 

hiB proBpeotive partners. After the oollapse of negotiations 

with nUmerous firms, an agres2ent was reached in June lV64 with 

I 
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Ohrysler International S.A. Geneva. The oapital invest~ent was 

distributed among the partners as shown belo",!: 

Chrysler International ••• $ 20,000,000.-
Barreiros ................ lil 30,000,000.-

In 1965, the government established a barrier to the 

newoo~ors of the industry by imposing on eaoh new venture a 

first-year prodUction minimum of 100,000 oars; thus keeping 

other manufaoturers out. A new decree imposing an 80% local 

content delayed Ohryslers produotion for several months, however, 

the following year, in 1967, the local content was required to 

inorease to 90% and engines too, were to be locally manufaotured. 

Importing fenders and other body parts that follow the latest 

fashion of Detroit deSign has become a policy of the firm 

probably due to cost benefits. Assuming a 300-day working-year, 

100,000 oars is approximately equal to four days' production of 

the U.S. automotive industry with a production value of 7,600,o::xJ 

for 1963. Oertainly producing parts that require very heavy 

presses and extremely expensive dies would only be eoonomioal 

at such 1:,1rge rates, if the model is to be ohanged yearly. 

Near the end of 1965, Barreiros has put in a formal bid 

to buy \:.I;.A.S.A. , but was not permitted to do so. 

In n recent reorganization activity in the Barreiros 

industrbl complex; Chrysler International ~las eiven considerable 

control over all the Barreiros Group, in addltion to the produo­

tion of the Chrysler UDart"(the model manufactured in Spain). 

It is sllspeoted that this concession eiven to Chrysler 

enabled Eduardo Barreiros to aoquire stocks of Chrysler Internat.i.on:Jl 

in returnl~owever, no evidence is available to prove the argument. 

----------" . 

I I 
I I 
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Out of 126,967 passenger cars recistered in Spain in 1964, 

119,510 were manufactured locally. The number of locally manu­

factured cars registered in 1965 reachBd 159,190, which is a 

remarkably high level. Data for the years1968 and 1967 are not 

available but the level of production is known to have inoreased 

sienif lean t1y. 

Mexico 

Similar to Turkey's situation, the main factor that ini­

t1ated automotive manufacturing in Hexico is the shortage of 

foreien exchange. In order to save foreign currency and decrease 

the deficit in the balance of payments as well as help solve the 

Unemployment problem, producing cars and trucks in Mexico was 

encouraGed by the government. 

In 1962, eleven companies, including General }1otors, .'ord 

and Chrysler, were produc1ng thirt~ four different models emp­

loying 7500 with a total payroll of S 12,000,000 per year. The 

total number of cars produced 1n 1962, barely reached 40,000. 

After the government enforced a 60~; local content, addi­

tional investments of S 200,000,000.- for new plants increased 

output to 62,000 in 1964 and the measure decreased the number 

of f1rms to seven, prodUCing fifteen models. Now, 16,500 emplo­

yees are paid S 26,000,000.- per annum. 

It is a fact of interest that the manufacturing of parts 

and corn90nents was given special emphasiS at the initial stage. 

Consequently, the b1g-three, r'ord, G.M. and Chrysler, are now 

enjoyin£ the beneflts of this emphasls by u~ing standardlzed 

transmisslons, rear axles, brakes and clutche.s although each 

~--------.--------------------------------------
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manufacture their own engines. On the other hand vehi.cle manu­

facturers' biggest complaint is that govern'1ent controlled 

prices and quotas let them barely break even. 

Ji:I. spite of this rapid development and increase in produc­

tion figures. the number of cars per 1000 [HlOple is expected to 

rise to 27 in 1970 from 24 in 1965. 

India 

The automove industry had st9rted oric:1nally in 1947 by 

C.K.D. a_sembly. Since then, significant developments in the 

supportj.nr~ ind'.'stries have been observed and at the mOment, 

257 subsidiary manufacturers produce parts such as wheels, en ·)rHl 

valves, tie rods, clutch discs, br.akinG e'lul,J~,ent, fuel injeoti,)l' 

systems, shock absorbers, pistons, radiBtora, velve guides, in-

serts, flywheels, lea! springs, elE'ctrl.cal cotI'O!1ents and oth~.r 

produots. 

At the end of 1967, six assemblers lrere pro-.\uci,.C at a 

yearly production rete of: 

33618 
31009 
10391 

pas:~encer Cars 
Truc1"1 
Jeeps 

The supply 18 far trom Aatisfvlng th0 de~Bnd and 

ousto'1lsrs have to dcpcsl.t oash ~n a bank and wait three 

delivery. At the moment, the registered veiol.cles were: 

prospect~ . .'°11 

1ear~ 1"'0,-

343221 
0'170:;0 

93000 

Passetlger C~I·q, 

Truckf.;l r:.nd 1),1.1;';36 

Jeeps 

It should be n.oted that presently. India's main problem 

is quite different in nature and marrni tude and l'ar ;,;ore severe 

than ours. 

I 
I 
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CHAPTER IV 

DEVELOPl1ElIT OF AUTOMOTIVE INDUSTRY IU 

TURKEY 

History 

The history of the automotive industry in TurKey can be 

trac ed back to 1929, when J!'ord Hotor CO:fipany opened a Completely 

Knocked Down (C.K.D.)l assembly plant in istanbul (between 

Tophane and Sallpazarl) to serve Ford' e ;iear Bastern markets. 

However, the operations had to be ceased in 1932 due to: 

1. The ideas of a politlcal pO~ler gt'Oup tnat did not 
favour the operations of foreiEU flr~ls in Turkey. due to 
her experienoe with capitulations, Bnd tended to ban their 
opera tiona. 

2. The fact that constant denovnciations2 of unknown 
persons kept the firm from opera tlng nortT,ally, 

and the firm deolded to carry the plant else.mere. Consequentl;!, 

1n 1932, the plant was moved to Alexandria aud Bucarest where 

production seemed to be more profltable. 

1 C.K.D. Completely Knocked Do~1U - The princl_ple of 1:;1-
portiaE the smallest diVisible components and aSHe~bling them 
locally. The dogree of divisibility and taus the definition of 
C.K.D. ~Bve always been controversial topios. 

S Tur~ish customs Laws offered prizes to denouncers of 
illegal activ1ties. ~ll inputs of the iord B~sD~bly plant were 
lM70rteJ tax-free. Prize-hopers kept danouncinc the govern':ent 
offLclo1M tbat the inported goods were Bold in tae local market 
inst'csd of belnf~ used as factor? in;.".:ts. 111<31'11;0 of tr,e fact taut 
no uuch evidcQce was found, officials 8cqulred an anti-Ford 
attitude and curtailed their operations. 

------------.... ..: 
-----.-------------------------------
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After an intermission of nore than twenty years, the 

automotive industry reappeared on the scene in the form of a 

different product- the Minneapolis-Moline tractor -. A s:!Ort 

analysis of the situation would reveal toe conditions that lead 

to this decision at that time. 

During the first half of the century, the largest portion 

of Turkey's G.N.P. had been a result of agricultural activitios 

which by no means were carried out in modern and efficient ways. 

The total number of tractors operating in 1938 was approximately 

3500, while this number increased very insignificantly during 

the following decade, to 4000 in 1950. 

The sudden introduction of an extremely liberal regime 

in 1950, induced the bulk import of about 40,000 tractors of 

fifty different makes into the country in a very short period 

of fcur years. Lack of planning and proper controls introduced 

luany economic and practical problems such as I 

1. The lack of "macninery concept" and general know­
ledge a:1ong the i'ar:ner users caused abuses, mis!1Emdllns 
and waste of equipment. 

2. The diversity of brands and models rendered 
trainLlg of CDsto'::ers (far:ners) uneconomical and almost 
impossible. 

3. The dlversl.ty of brands and models also rendered 
the tra'.ning of !larvice porsonnel anrl carrylng an invc:1-
tory of spare parts uneoonomical, as well as i~practlcal. 

The presence of the above factors caused a large n~ber 

of the for96&11 tractors to become inoperative 1n the next felT 

years. 

In tbe meantime, Turkey's forel~"n exc:.1ange reserves de-

creased to a very low level while the balance of payments 

-- --------~--- ------~ - -- - -----
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r< shOlied a cO!lstant deficit. However, lns'iite of the misuse of 

the previously irJported tractors, the adv2ntae;es of modern 

methode had once been demonstrated, and therefore the de;;'and 

for lr.odern agrioul tural maohinery incren::H,6 IJUbstantially. 

Taking the demand fcr tractors, t::.nir ::,arc;inal producti­

vity, the ex-pens1ve lesson learned and furl:oy'B foreign tr'lde 

position into consideration, lt was sUGGeElt.c!ll ttlat standardi::ed 

local production of tractors would be thE> ucf3t alter·native. 

The erection of the Minneapollll-::oline-TUrk plant VIas 

based on the assumption that the factory which "ould start wi to 

simple assembly work, would shortly gear itllnlf up for local 

manufacturing to achieve a target value of 80;; local proc.'Jctlo:1 

in ten years. Unfortunately this optimistio plan cou11 not be 

oarried out due to various reasons • 

. ~ ;- One other step taken tOHards est»'bllf):,ing an auto:notive 

industry in TUl."k!;y is the construction of ;3 "100 ;h Turkish" 

prototype, namely the "Devrim" which can be regarded. as en 

action of prestige to prove that oare could be manufactured in 

the country. The astronomically high ccsts of the three mlito 

made should not be inoluded in any aualys1,8 for the very reason 

that being prototypes, every component tlJ:lt ;!ent into them was 

oustom made. 

In the mean;'Ihile, following thetr8.ctor assembly plant, 

several other asse~ably plante, produc1l1S tJ'UCk.fli and buses have 

been opened - for example Otosan 1900, Chryolcr 1902, otobUs 

Karoseri Sanayii A.G. 1963 etc. 

:...-_______________ . ________ .. J 
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The Turkish Automotive Industry As It Is Today 

and Its Problems 

In order not to repeat the mistake faoed with the tracto~8 

during early 1950's, and to have positive control over all assQ,.,b­

ler!manufacturers. a decree was issued on 14th April, 19641 • Tnis 

deoree has laid the principle regulations concerning thirteen 

different products, three of which are of interest to the subject, 

namely: 

aSI 

1. Agrioultural machines 
2. Truoks, pickups and other commercial vehicles 
3. Buses 

This decree definee the "foreign exchane;e savings ratio" 

a - b 
to where 

a : Factory export price of complete produot at 
mother firm's country, 

b : ]'lIctory export price of all components uecetls6Iry 
to assemble the product ill THrkey. It is evid8l~t J 
tha t this value excludes pll.rts manufactured 100,,1:1, 

A more popular expression currently used for ior&ign ex­

Change sav1ngs ratio 1s "local percentage" aud it 1s wOl'th~11-.11e 

to note that this ratio 1s determined indireotly as: 

1 - Imported Percentage 

because it 1s rightly predioted that using looal costs for parts 

manufaotured wlthinthe country would eas11y be abused as well 

as misleading tor this purpose. 

1 T.C. Hesmt Gaz!)te. Montaj SanayU Tallm:.ltl.. 14 Nlsan 1904 
Sall, SaYl 11682. 
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The fore said deoree. nu~ber 6/2905. sets ~ini~u~ teohni­

oal. finanoial and ad~lnlstratlve faol11tv 11~its for fir~s • 

already in the "assembly industry" as "ell as those tnat will 

jOin in the future. Most important of all. obliGatory minimu'.a 

local percentages are set at a yearly increasing basiS and yearl,' 

regulations are issued list1ng parts. the importation of whioh 

1s prorl1bited. 

The minimum local percentages for cOmmercial vehicles 

have been set as: 

Years % Local 

1964 • ••••••••••••••• 20 
1905 • ••••••••••••••• 30 
1966 • ••••••••••••••• 40 
1967 • ••••••••••••••• 45 
1968 • ••••••••••••••• 50 

It is also emphasized that nawco,ere to the industry have to 

comply with all the regulations lncluding the local percentage 

at the time of t!leir entry. 

At the beginning o~. Ll08. these f1rms operating 

under the explained regulations and producing vehicles in Turkey 

can be listed as: 

Firm Products 

B.'~.C. (!z'11r) ....... ~rucks.Tractol's. LiGht Buses 
chry·sl~r ••••••••••••• •• Trnc}t.s, Pic~\.-ups 
Qellk :\onta.1 ... .. ..... P1Ck-upG. ;:otorcycles 
"lft"iler Li,'.:ht Buses '" - 'Y •••••••••••••••••• 

Genoto ••••••••••••••••• TruC~5, PiCk-UPS 
::.A.:'. ..................... Trucks 
:·Iotorlu AI'fl9lflr(lIses T')';'s plant) Trucks 
;~iYlneapolis (t'IA"') •••••••••••• Tractors 
V.K.~,.K ••••••••••••••••••••••• Tractors 
Oto '~jZt rsen . • • • • • • . • • • • • • • . • . • Buse s 
Otosan Trllcks. Ll to:ht Buses. Anadol . . . . . . . . . . . . . . . . , 

Otoyol •••••••••• Trailers,Trucks. Truck-tractors 

--"_ .. _-----_._ .. __ ._- ----------_._------_. 
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Talllt Sanay11(Mersin) •••••••• Heavy Trucks 
Uzel ••••••••••••••••••••••••• Tractors 
" unver •••••••• • •••• Truci<S, i.lsri ,e and ::3mall Buses 
Verd1 •• ••• ••••• ••••• •••••• ••• • ••• Jeel)S 
Z1ra1 DOn&.tlr:1 i\uru;nu ••••••••••••• Tractors 
fiata~(u.ses Unverl! i'lant) .... .... Land-Rovers 

Host assemblers todaj' are of t.'1e opinion that selling 

their products has not been a probl~m, but the main competition 

exists in ac~ulring the import r0r~its and foreicn exchange 

allocations for imported components from a quota. The allocationG 

are made on a point system, according to the decree. The whole 

of the quota is divided in three ~Rin groups, as indicated below 

according to the giVen percentages I 

Capital 
Labor 
Foreign 

•••••••••••••••• 
•••••••••••••••• 

Exchall~e Saving • 

35 % 
15 % 
50 % 

Then each subgroup is redivided among applying assemblers accor­

ding to their respective figures. 

It is also emphasized th'1t due to the underallocation oi' 

foreign exchange, all the plants are operating at less than full 

capaci ty. 

Inspite of all the shortcomings of the present status-quo, 

some of the benefits it has given to Turkey's industry is summa­

rized by an authority as l : 

1. It has initiated the notion of "assembly line". 
2. The lack of qualified assembly line workmanship 

has been realized. , 
3. It has heloed train qualified worker, in order to 

;neet todays modern industrial requ1ro·nente. 

1 A conference by Mr. Ahmet Bin bir, General . :anager of 
Otosan, 4th April 1968, Social Imll, Robert ColleGe. 

BO~iCI ONIVERSITFS\ KOTUPHANFS\ !.-_--_._----------_._.,---------_. __ ._. 
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The same author1ty described the Tur~lsh automotive 1n- I 
dustry by giving the followinr, values for the end of 1967. 

Total Investment T.L. 300,000,000.-
0. pi tal T.n'restment ( 1. e. -,[\ caine ry 

and equipment) T.L. 150,000,000.-

It was also added that approximately 14300 were employed 

by the a3semblers at the same time. The number of fir'lls, other 

than the assemblers, supplying the industry is quoted to be 

approximately 150 (most of them concentrated in the istanbul 

area) by the same lecturer. 

A breakdown of Turkish vehicle production figures is pre­

sented in the appendix. The information obtained 1s the result 

of a questionnaire given to vehicle_manufacturers. Strict com-

pany po11c1es kept the author from learn1ng the values in some 

cases. 

One main problem faced by the TurK1sh vehicle manufactu­

rers tOday is the non-synchron1zed situat10n of the supporting 

1ndustr1es. r~ch 'llanufacturer, to comply with the domestic per­

centage ree;ulations, arranges facilities for produc1ng components 

locally, ho\~ever, since no co-operation and co-ordinatl1on exL.;ts, 

everyone of them tr1es to solve its own problems. Common goals, 

such as manufactur1ng radiators locally, are handled seperately 

and therefore the effic1ency and quality can not surpass a cert"ill 

level. 

One other lim1tation of the supporting industries, !IS 

quoted by an interv1ewe; is their shortage of know-how (both 

techn1cal and manager1al)and f1nancial resourcen. In some cases, 

1 An interview has 
Hold1ng CO;71pany, 1968, on . """"_ ....... "',....... ... <-----------"' ...... ""-~~ ..... - .. ~, ----~~--.-...-.. , 
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contraotors had to be finanoed, trained and their firms reorSa­

nlzed for them. Only then, it liSS emphasized, that subcontraotors 

could be dependable. 

One other shortcoming of the pres~nt system was indicated 

to be on the demand side. In the prev10ue chapters, the impor-

tanoe of oapital accUmulation was explainej and related to the 

starting of such an industry. The same factor also determines 

.the pUrchasing power of the market. The writer has been told on 

several aco~,slons that the shortage of capital has been limi tine 

the hiehly potential market from absorb1ng the outputs. It has 

also been added that at this level of output, this shortage has 

not yet been a trouble, but unless a sound financing system is 

established, automotive produotion oan not reaoh the very h1gh 

levels of produotion some of the developing countries have alrea­

dy achieved. 

~-----------------------------------------------------_. __ . __ ._ •... .. -- .. ---.. -.--- -------_._-
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CHAPTER V 

RELEVANT ASPECTS OF THE AUTOMOTIVE INDUSTRY 

IN TURKEY 

S1gn1f1cant Factors of Econom1c Feas1b1l1ty 

PMiP. 2 p 

In analyzing the economic f~:ns1bility of the automot1ve 

1ndustry as app11ed to Turkey, speoial cons1derat1on 1s to be 

g1ven to the evalu~tion of two ma1n factors, which affect the 

feas1b1lity greatly. Theee factors, which w1ll be br1efly dis­

cussed here, are demand and the var1ation of un1t costs versus 

the vOlume of production. 

Demand.- The second five year plan of the Turkish Repub-

1101 quotes the demand f1gures for motor veh1cles as: 
TABLE 1 

DE~AND ?IGUR~S FOR ~~OTOR VEHICL~S 

Ye·:;rs 190[: i"7:ib 7 lJ?2 
001:1',:1 ~,'rolal Veal-cles 
(Truc~&,rlck-ups etc. ) 14817 7500 12000 

Buses and L1e;ht BUses 3329 2000 3900 

Passenger Cara 4050 IGOOO 31000 

It 1s expla1ned that the values obta1ns:! for t.11s table are 

results of an extrapolat1on process usinc the 1nput transact10ns 

IBa·;b:\:'J'mllk Devlet Planlnma T;;·5ri:llatl, l;';~nci jeg Yllll." 
Kalklnma ~'lanl, Ankara, Kaslm 1967, p. 517, TabJ;o 330. 
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of the parkl as data. In other ~lorcls, the analysis is a projec­

tlon of supply rather than demand. It is also added tlla't, since 

the lnputs of the park were far from satisfying tile de:.!and at 

the respective times, the projections obtalned will also be co,.­

slderably lower than the real demand. A concrete eX<lrnple of this 

effect can be observed in the figures Given for tractors2• The 

demand figure given for tractors for the year 1967 is 6600, while 

the real figures of produotion for the same year apIJ~ars to be 

nearly twlce that value, lf referred to the production figures 

oited in the appendix of this thesis. In addition to this, the 

fact that long walting 11nes stl11 exist for tractors, proves 

that the market is not yet satisfied. 

A miscellaneous factor misleading the projections ~ade 

by official circles ln Turkey is the discrepancy between tl1e 

allocated nUT:lber of units and the real production fiGures. Im­

portable goods into Turkey are divided lnto two categories by t'Hl 

regime. The flrst category ls the "liberation list", the ltems 

of whlch are importable at will. The second category ls compose" 

of qucta items, lmportable only t'lrough allocations and licenses. 

SOme of the parts and components that constitute the C.K.D. in­

puts of a typical Turkish assembly plant belong to the flrst Hilt 

while the rest belong to the second, when reviewed item by item. 

Ou' lohe.other,nand. all the imported inputs of an assembly plant 

aJ.:,&\E\llo'ca,\;p.l!as explained in Ollapter1V. 

lThe purlc of a country is defined as the sum of the re,:is­
tered vehicles in operation. 

2B• D•P•T• 1k:1ncl .i3e9 Yllllk Kalklnma ?lanl, p.499. 
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In order to assemble more units than allocated, SOQe as­

semblers import only parts belonging to the second list, using 

their allocation. The rest of the material, belonging to the li­

beration list, is i'"ported norrually at the required quantities 

to complete the otherwise obtained components. 

Although this procedure is not controlled by official 

circles, few assemblers ad~it this action unofficially. 

One other analysis supporting the hypothesis that the 

real potential is substantially higher than estimations made 

us ing tlle fore sa id methods. is made .91-'-i1t&'lI~"Md;--;"ruil.ta~i;si-~ud 

ve-{l"l,!il;e.:~!1!Ii~m.-l€1Itl"'~tt-,. The per -0 a pita -inc O:n e S 0 f f lilt r t1" 'l!:H; 

countries of different eoonomic struotures and their populations 

per passeui:er car are plotted versus eachother, and a hypotheti­

cal curve is fitted to the pointsl • The data required for the 

analysis had been taken from U.N. StatistiCS, 1960. 

ASSUming no sh1ft1ng of the curve s1nce the time of cal­

culation, and substituting the current per-cap ita-income of the 

Turkish Hepublic, a theoretical answer of approximately 102 

people per car is obtained. This value is siGn1f1cantly lower 

" than tU2 actual population-car rat10 of 282". Table 2 and figu-

re 1 refleot this analysis. 

Based on the above discussion, one can conclude that the 

figures g1ven by the state Planning Organizat1on can only be 

oo~sidered as a p~ssim1stic projection. 

lr.c. Sanay'. Bakanll.Cl, Otomobll:"dUf'tri.si :::tLid 'Ie :Jru.:~ 
nizasyon ;,urulu, rilrldr'~e Oto'nobll "nd(;strisi HaKKlnda Rapor, 
EylUl, 1962. 

:3 B.D.P.T. !kinci Be$ Yl.lll.k ~alklnma Pl§nl I~zlrllk 9a1l$­
malarl., I\~I'UY olu 'l\a~~l'1aS~ naroru. 

:....--,_ ......... _-_. -------------------------
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TABLE 2 

prm-CAPITA-DJCO:{";S AND PO"ULATlom' ".'R 
CAR OJ' SIGtiIb'ICANT COUNTHBS 

PAC!' 31 

country Per-Cap ita-Income 
U.S. S 

1 i } ?opU at on Per Car -

South Korea 131.87 1921 

Pakistan 53 1.300 

India 65.62 1600 

Turkey 179.21 718 

Japan 297 290 

Greece 304.,35 208 

Spain 263 176 

Mexico 262 76 

Italy- 457 30 

West Germany 869 13.5 

Great Britain 1017.50 10.9 

France 875 9 

Equation of Hne fitted: 

1 All sizes of cars are includAd in t~Hse analyses and no 
c1iseri'1'.Llatl"n3 arp~ade bet-,!eon 0'1"<.1;) anl 1",: '.ry eRr'l_ T:lCY !lre 

,--------_ .•. 
-- -.----- . _--------------_._. __ . ----
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De:n?nrt Forec"cst for tho Tur::ioh Auto,:toblle i{artot 

"A(;B 3 3 

Taking the 1 t!Jltt~tlcns 01: the :;resently m£,de forecasts into 

consideration, it is attempted to approach tho question rro~ a 

different angle.Data provided by Otomobil R1d,i"trisi EtUd va Or;;;n -

nizasJon Kurulu ~as used [or this. 

The curve in Fleut'eI is tEsted a:-aim'·t the data obtained 
1 

for 1965, and it is seen that the rand~~lJ' cr.os(;!l nations have 

chanGed their respective places, but have fol '(n,ed the "enp-ral tren .. 

of tllG CUlT:. The large number of countriee (ll:ol:.,ely 46) contr].butb 

to the ourve is an important faotor that d~cr(lases the t.ime-seu'J- I 
l.tiV8118SS of the curve. Moreover, by 1ncludl.ne: In'lny Co\mtriell at 

different levels of development a more repr(,,,e.~t8t~ve :'icture Ol~ t,;, 

sltuatio!l h",; been given. Therefore, the re,,:e.ininc part of the ana .. 

ly:;::is ':111 OF) based on the a8~unption that no clhl.ft H1l1 oocur in 

the CUl've as a function of time, especially for a period of only 

eichtfHlU years. 

a) A 7% annual inr;rease of GNP in Tur}:9Y at 19CO constant pric,:,; 

b) It. 3;1, incl'oase in popule tion pel' Hnnlln 

c) ThllS,:'I8 d result, an incr,HHle of 4;; )81' year in the net 

per oapita income 

Turkey':3 present posit1.on. $285.00 po.!' C8::,:t!'l income and 

282 people per car, ElTA plot-:;ed on the abOve mentioned Graph. The 

reviaion; :\1'9 ah01m in F1zure Ie. It is assumed 'tha t Turkey I s po;::u­

lation per oar valu:3 ',1111 linearly (on sp.~,ilo" coordinate ax!>;) 

IDstailed data ie tabulated in the ~p~endix. 

---------------------------_._ .. __ . 
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approach tha previously obta1ned regression line, by the end of 

the third planning period (1978), since the latter can be as:;um"d 

linear in such a short interval. 

----. - ... . -

C1.) ! T'1J 
-·---1-

Year ! .Per ·~nr 
' .. -~ . 

1967 285 

1968 296 

1969 308 

1970 321 

1971 334 

1972 347 

1973 3131 

1974 376 

1975 391 

H76 40'7 

1977 423 

1978 440 

TARI,E 2a 

OALCULATION OF NET INCHEASE 
IN' TH-:;; A~TTf~~':O~'.1II:B n.~.R.:': 

- - - .. - - _.-.-

\3T ( 4.) 

Inc. pOP~lat\ln Pop • .lIlar 
1000 

i 
31,000 282 

31,900 255 

32,850 218 

33,800 185 

34,8<)0 160 

35,850 135 

36,950 115. 

38,000 97 

39,100 84 

4).300 68 

41,500 56 

42,750 46 

.. - _.- . - - . -
( 5 ) ( e ) 

--_._--_ .. 

Nc. 0:'"' Cars ~Tet b.o _ (,., 
(1000) -(1000, 

109 -
125 16 

150 25 

182 32 

217 35 

265 48 

320 55 

3n 71 

465 74 

592 127 

741 148 

g29 188 

The per capita income of Turkey betwe8n the years 1968 

and 1978 s,re caloulated at a 4% cO:r'nounded ;,'aari,v increase and 

tabulated lil"a,lc 2a above, in colo\.1:iill (2). The population is 

calculated at a 3% annual increase in colUmn (3). A line joinin~ tho 

1967 poln~,Bnd thR regression line at 1978 per capita lnco~e 1s drRj 
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with markings of yearly increments. The population per car values 

are obtained by .'enecting th., caloulatsci per oapita lncomes fro,:; 

this Itne, ano tab11.1"t"d irl CO}U"lD (4). n:ivi.di.n~· column (3) by 

oolumn (4), th" ·~ot".11 nUl!li:lllr of the '!'''':'isto!'cd C 1'8 for the :'utFl'A 

years are ohtained. in column (5). T'r1e net ll~();~nclrH; j,r, t.IIC, pr.r:: fo!' 

the year 1A onlnulated by 9ubtractln! the totml v~].'le of the pre-

vious ytlar from the present year. and is SilO'll in column (8). 

The values t'lus obtained repres,,',t the net increae" in the 

park, iihich 1", only one part of th~ total d't:"r'~l\. n;'16 replacement 

demen:l, which is the othp.!, part of the tot'll. ;Of. calculated as 

follows. 

The scrap rates for vehicles in Turkey I'l!'(l c:iven by the Stnt' 
1 

plan~lnz Or~~nization as follows 

Por 100 vehicles registered at yenr 0 

year Scrap percentaGe -
0 0 
1 1 
2 1 
3 1 
4 2 
Ii 2 
II 3 
7 4 
8 4 
9 5 

10 II 
11 8 
l2 9 
13 10 
14 11 
15 12 
16 10 
17 6 
18 4 
19 1 
20 0 
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Th1s soale has been pl~oed w1th year 0 oorrespondinG to nact 

year's marginal increase, and the resulting replacement :iemand (;'\1-

oulated for each year, from the first to the twentieth. The total 

replacement values correspond1ng to the respective years arc: tab,,· 

lated in oolumn (4) , and the total demand in column (5) in Tabl$ 2t 

TABLE 2b 

D~1AND FOR AUTOMOB!LES - (1968-1978) 

~l) (2) (3) {41 1i! J ___ ._. _ 
ear No. of \)rs Net inc. in Cars ReDl~ ec~ 'J.ents 7ott\1 r '·.'~'i,1," 

(1000 (1000) '(1000) _(1" ' , U\,;v' 

1948 8.0 - - -
1949 10.0 2.0 - -
1950 13.4 3.4 - -
1951 1(J.4 3.0 - -
1952 25.9 11.5 - -
1953 27.6 1.7 - -
1954 DA.6 1.0 - -
1955 29.9 1.3 - -
1956 33.3 3.4 - -
1957 3e, .7 3.3 - -
1958 34.2 1.5 - -
1959 37.6 3.4 - -
1960 45.8 8.f:: - -
19t11 . ~ ~ 

0<". ~) 6.5 - -
1962 60.7 8.4 - -
1963 7:,.0 11.3 - -
1964 74.0 2.0 - -
1965 90.0 16.0 - -
1966 lOt;.O 16.0 - -
1ge7 10g.0 3.0 - -
1988 1~,5. 0 16.0 5.8 21.3 
1969 15(\.0 25.0 5.6 30.6 
1970 18i:.0 32.0 5.4 37 .1h 

1971 217. ,) 35.0 5.13 40.0 

1972 26f,.0 4' .0 6.2 5·, .13 
1973 3~O.O 5f-'.O 7.1 ()~.l 

1974 391.0 71.0 8.5 79.5 
1975 465.0 74.0 11.3 85.3 

1976 S9r .0 127.0 10.7 14".7 
1977 74.1.0 14&.0 16.4 164.4 
1978 929.0 188.0 20 • .0 208.0 

-
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'[01U.'118 and Costs.- The volume of production is a very i:­

portant factor in d&termining unit costE, especially in induGt­

rlss wilers large oapital inveGtmente (Ire required. The u81';ni tU<:4 e 

of flxed oosts are the main deterrni:lant of this phenomenon. 

Although the relationships between volu~e and costs are 

kept as strictly confidential flr,ures by most vehicle manufaotu­

rers, some figures could be obtained. In Figure 2, the data are 

presente,d in graphioal form and show the relative factory costs 

as percentages of costs at mother firm factories versus yearly 

produotion vOlumel • 

The curves :narked "ldeal" were obtained from Ford 110tor 

Company, Dagenham,G.B. for conditions prevailing in England. 

It ls reported that the curve for commercial vehicles cuts the 

lOOi~ 11ne at 60,000 units. This meanS that the firm has to pro­

duce 60,000 units per year in order to preserve the present costs 

per vehicle. 

The other curves are given by PlAT and Chrysler Interna­

tional S.A. respeotively, for 100% looal production ln Turkey. 

The differ'mee ln eosts for a given volume bet\~een Ifhome lf ope-

rations and those ln Turkey are explained by those prospective 

investors as mainly due to the difference in the prioes of dif­

ferent In::JutIi. For example, sheet steel prices in 'rurkey are 

oonsiderably higher than abroad although sheet steel is iDeally 

manufaotured. 

Another distinct differenoe of costs is observed bet\'leen 

lO'tomobll IlndUstrisl EtUd ve Oreanizasyon Kurulu, 0.,.011;. 

:..-.._-_._. __ ._-----------
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the' fiGures [iven by Chrysler and FIAT for passenGer CRrs to be 

~.anu.f\1ctured in Turkey. This difference is 631d to be Jainly d~l" 

to the fOllowing reasonsll 

1. Different natures 0"' ()fleh end )roduct, in otner 
words, the deuien f~at',cres of tht-3 n.roduc~;s are not 8ii1~.:.a:!:'11 
(Refer to Chapter VI, desicn features) 

.• ,-'lAT's policy of vertictll (oe"l1.dlls horizontill) in­
tegra tion enables tn0rn to ;:lr:l~l~)"r'·H?:'U_i.:e '10Gt .::/ ~ tlle,l.l.~ ;>; ,) ..... 

finished parta and OO~00nDnts thc~3elveB. Thi~ cOQrd1!1~'. 
tion h"lps thom decrease tile CQst,J of t:l0ir ,'in",l:r"'"';.c:ts. 
~ Bi~ilDr effect is reflected for Gon~~31 ~otcrs 1~ tile 
U.S. in oomparison to other co~p8tito~s2.J 

J. fIAT's previous expnrienoe IIRH enubled tllemto . . I 
(,;min '1 special ;<:ind of know-ho',; i.n 't1i('1 !etnJ 0;" l.n\·';il~ _ ,t •.. 
(i'or example the cases for Spain, yu.:oslavia and u.Gp.: .• ) I 

In spite ot all the explanations f;1ven in order to reti\l~ 

nalize the givenlnformatlon, th'l author is lnclin,,,,d to t!link of 

the In tter as not extremely reliable. The reason:;; belng (a) tela 

indireotness of the data and (b) the possibility of havinG a bisij 

e1 ther in the part of the prospective lnvest,)r or tile" Oto.:lobl1 

EndUstr1.si .stUd ve Organlzasyon Kllrulll" reports. 

Table 3 is also given by the Srl:ne source. It is int<mde:l 

to give the values of major co:nponents for:ninp: n vehicle, as 

percentages of the whole. The tabulated values represent tile 

means of the values obtained for different countries, and ther~~ 

fore are for a "typical" vehiole, and not necessarily applicable 

to Turkey. 

-
2A•D• Chandler Jr, Strate(;y o.nd Structure, p.114-102. 

I 
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TABLE :3 

VALUE OF ~!AJOR COHPO:nllTS AS P:CRC.',NT 1)2 TOTAL 

iJ~HICLE 

Value as '~r c c· 1:1'" of Tctal li8hj c~,:: 
Component 

passenger C!ar t1"~"'''''''' :. c .... ,t.\" i . .";.s 

Enlne 12 • r L.) 11 

Gearbox 4 !j 4 

Transmission 4 [) 4 

D1i'ferell tid 4 & 4 

Front Axla 4.5 " 4 " 
Rear Axle 0.5 " 0 v 

Wheels and Brakes 8 10 10 

Tires 4.5 7 5 

Electrical OompOAents 4 4, 4 

Fuel System :3 Z 2 

Steeri:1.p: Nechanism 5 
,. 
:.> S 

Chasls and ~1on 15 17 15 

Radiator 1.5 I) 1.6 

Body 22 ? 25 

Gaugoe 2 2 1.5 . 
Total 100.0 l~:C.O 100.0 

-

, , .. , 

--------,-_ ... -

, 
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Since the aim of this thesis is far from obtaining exaot 

solutions, and no better information is available, the model to 

be constructed will be based on the already discussed data, bearlli! 

in mind its limitations. 

Effect on the lihole Economy and 

Industrial Develop~ent 

Besides being analyzed singul~rly, a systems a~proaoh to 

and therefore promote investments, in one or more of the sUP90rtl.,., 

industries. 

In addition to the supporting industries, the need for a 

"sales and service" force is quite evident for Turkey. Pres'mtly, 

the concept of service has not Gone any far beyond the step of 

the corllershop mechanic whose technical oompetenoe leaves muoh 
j~I""~) . 

to be discussed. The potential of this ~arket should not be iG-

nored. A quiok glance at India's figures would reveal the f:;ct 

that against 50,000 employed by manufact1lrers, another 50,000 

employees work for distribution and sales,' not counting services. 

A brief l'ef,erance to Chapter III (Ind1a)would d1scloss that tM 

rna rgin ... l rl'l,~'11 tudes quoted for Ind in arll of' r\ D])!'oY.:it'la tely the ~..:v~ 

l'f"" ""01'" a'lto"o+l..ve J.",,':""t~', .. • Co"",,-, ,'" C'''', "-" ,."~~,·u,,, ~,l to L.l.v n •• _ ~ .. '" ~ ............ , .. , '.~'_'_;_" ........ ;.J~ ...... "'_- •. , .... _~ 

the soler system. ass',~:nbly being the uucleUl, and -nany dlffert:nt 
supportinc industries orbiting anound the nuoluus. 

------------------------------------
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I order of 2l.)gnitude of the de'tand of the Turlcish t:18r.cet. Toere/ol''', 

the number of employees in 1ndia's sales and distributin mif,ht he 

eXElected to form a guideline for Turkey's future sales persoll:lel. 

In short, this and similar chains of i'unctions would ini­

tiate a kind of multiplier effect which could even go as far as 

increasing tbe demand for the final product due to the illcreasad 

income levels of more people. 

One other approaching set of conditior,s 1s the entry of 

Turkey into the European COmMon Harket. The abolition of tr.riff 

barriers haEl been cited by ~embeTI! 2S B major require,,:ent for 

acceptanoe BS full member. Evidently enterinG the common market 

with a oollection of "infant industries" would handicap a cOUD~ry. 

Beoause the economical operations of the newly founded induetrlcb, 

in this oase t.he automot.lve industry, .roul(1 need E:orte tbe for 

developmclt, it is 1mperative that quick decisions and actions 

are taken in order to maximize the time span between tile start of 

the industry and the time of entry too the COItDlOn ::arket. 

Other Intangible Factors 

Tl1.e large oomplex of the automotive indU'~t.ry would certainly 

have QU effect on the sociel structure of the oountry. Some prob­

lems, such as unemploymeYlt., would tend to be favoUl'abJ.,'modifled. 

The fact that the present activities tend to cen1;ralize around 

large ~1 ties, especielly !stenbul, doee not seem very promis1nc 

to Chanl'e the present trand of the populat)on of concentrating 

at certain areas. However, this trend seer"s COmmon to most count-

I 
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I ries 1n similar oonditions and the drawbaoks and virtues of the 

latter are beyond the soope of this study. 

Needless to say, the fringe benefits of ui~il~r 13rga 

1nvestrnellts are considerable and have i:nproved eduoatio:1al. llsa1'c ", 

housing, reoreational and s1:allar benefits allover tile world. 

Another faotor in favor of the autorr!oti'!!'l industry is tiH) 

oonoept of national pride. The desire of us1n:~ a product of tile 

oountry is sign1fi03utly high and when combined 11ith individual 

pride, usually symbolized by the ownership of a car, oompletes 

the pioture from the psyohologioal angle. 

In addition to all these, the flaxible oharaoter of the 

oomplex would enable a vast increase in the prouuotlon O,,"PHlitiir 

at Oonsumer durables as well as industrial caplt31 goods. l"o:-

example, the development of a gear .and 6ear train indu:3try wo~\.ld 

not only supply the automotive industry with gearboxes, but also 

lt would serve the maohine-tool industry, the textile macl1L~ery 

indUstry. the farmlng e~u1pment industry, industrial control 

meohanisms industry, the shlpbu1ldlng industry and tue like. 

Parallel to thie, it must also be noted that the establish",ent 

of the automotive industry would have so~ne strategic (mill tslry) 

benefits whloh can even affect the Int3rnational policles of 

Turkey, by eventually decr'3ss lng her depend?aoe 011 ;nlll tary eq u ij;­

ment of foreign or1gill. 

i 
! 

--------_ •• ...! 
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A Model 

Summarizing the above discussed f.acts a.ad crit<,~'lon, one 

can be inollned to thini, that the tur:{ish automotive industry 

is doomed to operate at a lessor efficiency tlU:'1 other inuus­

trial eiH:lts abroad. Adding to this th,) law of Com;laratlve 2Id-

vantage, the -.rrone conclusion that c~n be ~~,,,ia ~'lould be to dec-

lare that th>i1 Turkish automotive industry w')'.lld oe o!,snltinc at 

8 1069 to th!'! Turkish Economy equal to the difference in effi­

ciency between Turkish and mother-fir.:n prod c'atl()n, converted 

into monstery terms. 

However, referrine; to the tangible and lnt-entible rrl.".;,·) 

benefits of having the industry establi~hed. o~e "lonld real1;:" 

that th~se benefits can not be obta1ned freo of charee. 

1'herefore, the loss incurred due to tIe difference in 

efficiency can be regarded as the price of obtaining the J'ore:l<.J.c 

benefits. 

rl~ure 3 illustrates the argum9nt gra:)hl.cally. The qU8li-

t1t1es used are: 

N ;: 

y II 

100 • 
A • 
C ;: 

u --

NUmber of units prodw)'?d in 'Curkey 

NUmber of unl. tB produced in 'llother-:"1rm 

Relstl.ve cost of nro.:\uet ,~_on of r:lot!H~r-firm, 
expressed as a percentao"e of itself 

Relst1ve cost of prodnc'tton correspond1nc to 

A -100, Turkey' e 106>.1 in efficiency due to 
low volume of proc1'.Jct.1 nn 

Unit cost of product in Turkey, 1n monetary 
te·rIne 

N 

I 

~--------------------------------------------



Relative 
Cost 

(%) 
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A 
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FIGURE :3 

y 

Volume of :>roduct1c,Q 
(Un1ts) 

GRAPHICAL REl'RSSENTATION m' HOD,;L 
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The differenoe in efficienoy per unit as a percentace of 

the total local cost per unit 1s 

CA· 100 -. ----A A 

Convert1ng into monetary terms, ~he abov~ ex~re5sion is 

lllul ti.j,I:U,ed by th" unit cost 

C 
- • U 
A 

Finally, L, the total economic cost1 , for N units of ve­

h1cles is given by: 

(1) 
C 

L = - • U • N 
A T.L. per year 

Ou the other hand. if all the frlll!':() .;El)leflts of ",,,tab11-

shing the automot1ve industry in Turkey H&:."e til be li,'tHli lind 

evaluated on the basis of their oontributlvl1 tc the ecolll'my.per 

year, a t~blo similar to the one below would hove originated; 

CONTRIBUTIONS 01" fRINGE "-:;'iF;FITS 

OETAINED BY ESl'ABLISHIlIG 'l'H:': 

AUTO!ftOTIVE INDUSTRY IN 'j'U?XEY - A NODEL 

Item - Contribution t~ the Leonoroy (T.L.) 

Bousl11g ••••••••••••••••••••••••• a 

Education f~cilitles 
and services .......•......••.••• b 

intcrna t lo~E'l v". hle o:f the marl' ina1 --
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TABLE 4 

Cont1nued 

Item - Contr1bution to the Scouony {T.L.l 

Tra1n1ng of ~nc1neers 
and Other T8c!mical 
Personnel •••••••••••••••••••••••• 

Tra 1n1ng of \'/orkers •••••••••••••• 

!'Ianagement Development 

Comm~1t? Development 

••••••••••• 

•••••••••••• 

e 

d 

e 

! 

iew Employment Oppor-
tunities ..... I ••• ••• •••• ••• ••••••• g 

Pos1t1ve :ffects on the 
Develop~ent of Duppor-
tina Industries ........•......... h 

Heal th and '{elfare Ser­
v1ces •••••• I ...................... . 1 

Recreat10nal Paclli ties •••••••••• 3 

Less Deyendence on Other 
Nations for V1tylly 
Ne~aed lehieles .nd Parts 
:;:.':'.;;h cay Also ;"'Jad to a 
More 1\:1 vantaceous Inter-
national Pol1tlc'.1 Status •••••••• k 

Other ~~1scellaneous Bene!1 ts •••• • 1 

Total of Contributions •••••• B T.L. per year 

The next step 1s to compare Baud (1) to see 1f Turkey 

really is at an econom1c loss. The difference between economic 

cost and the total of contr1but1ons 

L - B 

output that enn be obtained by reallocat1ng ~esourees 1n a ~ore 
opt1mal 1,ay • 

.... _---------

I 
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is the net loss to the economy due to a low volume of production. 

A negative value would mean tnat in spite of her inefficiencies 

due to a low volume, Turkey is operating on the positive side 

of the break even pOint. 

No matter what is being said for and ~GainBt the establish-

ment of the automotive industry in Turkey, intense activity for 

its development is under way. 

Therefore lt would be wlse to consider factors that should 

be analyzed and pitfalls that should be avoided while proceedl"'b 

towards this goal. This has been attempted in the next section. 
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Before gOing into specific recom~endations for the Turkish 

automotive 1ndustry, it is worthwhlle to summarize briefly hovl tl18 

other considered countr1es have solved the1r own problems of six1-

lar naturf'. 

In the case of the l~lted States, the main proble~ in the 

automo t,! V\3 field had been the non-compa tib1li ty of the sUppor'ting 

industr1es. This prOblem was solved by verticell,r l.nt"gra t inC', tl,:sG 

supporting functions lnto a single system. However, this solution 

does not seem directly applicable to Tu~tay due to the shorta~e of 

resources, especially of capital. 

The Spanish and Mexican experiences ~evBKl that the estublis ,-

ment of a proper automotive industry was 9'J3:1,:\ b~' the i::l;-J')s:i <;ion 

of 8 m1nh,um permissible do~estlc cont~nt 'oy t.he r;ovprll'llent, \I,lich 

enoouraged the vehicle rmnufacturers to invest in furth8r llrUU.,lC-

tion facilities. This ~'lasure, especially in :1(l;ci.r~o, also I'll ,,1,1 t.ed 

1n a decrease in the number of vehj,cll1 br31111s and mod ,,1 s. 

The reduc't1on of product.ion costs hQ& achiev~d by ~!,-ese ti;~) 

oountries through two different methods. S~J!,lin, hlvine a l!H't:,e 1)0-

tential market" im]1osed iii !'lini:1um crearl)" ;ll'Crt1l'\',;.on volume, 11l ord'r 

to induce a wider usp. of capitAl 6(luiJl'ent. This ;;hlft illcre",,':;d the 

volU!,i~-'31!-\"tlcity of J.ll'Clductton cos~'l and r,h,:rd'ore diminishl'd the 

I 

~------------------------------------~ 
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its severer shortage of foreign exchange aud its smaller de'~and,~Bd 

to seek an opti:nization at smaller volu:nes 0,.' production. Goa troll'<.~'~ 

vehicle prices, and bringing them to values that barely let mBnur~o­

turers break-even, induced the producers to seek :neans for incroF.lslJl 

their efficiencies. The pressures exerted by the presence of a ~ini­

mum local content have forced the larger com;1anies in ;"exico to 

share and st9ndnrdlze the funct:ons of producine: inajor and costly 

sUbsystems between themselves, therefore di~inlsn the unit cants 

of the subassemblies by increasing their v~l!l~es of pro~uct\en. All 

the mentioned measures enabled the overall efficiency of the i!D"J', ~ I 
ry to increase substantially, thus resulting in ~ reductlon of 9CO-

nO'llic coste. 

In both the ~ndiBn and ~exic~n c~ses, i~duntries producinG 

small P~1:'ts and components were r:>;i ven s ;>ecllll u~l!lhasl s !la r8 11·,1 to 

the aStiembly - industry. This hfllped them ach',eve the 1)1'''-s8t (10 \8::-

tic content ratios easily durinr; the initbl >,t.ases, ho,ievcr, ;,rcv~J 

insufflcient when the local percentage had to be incr98sed beyond 

a certBio "alue (This is a univerfl3l "robl,,'l1 3.'10 to incrc82e the 

local percentage mare than B~rroximately 50 % , lBrge-scale additi­

onal lnv~~t~ents h~ve to be medel. 
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Standardization 

The bitter exper1ence of Turkey 'tlith tractor 1mports du­

r1ng the early 1950's 1s still viv1dly 1n mind. The major error 

of overdlversiflcatlon wh10h then occured mainly due to the l~ck 

of planning, Oan have comparable results in the case of procluo'":,,,.\ 

too. To prevent this from oocuring and to brine un1t coste do~!tl 

by inoreasing the volume of product1on, standardization 1s SUi'­

gested. Standard1zat10n , in th1s section ~Iill be studied ur,de.:­

two headingsl 

1. Product Standardization 
2. Component Stancillrdiz"tion 

Product Standardizat1on.- The objective of product stan­

dardization is to standardize the end product, l,e. the true;;, 

the tractor or the oar. The spirit of tne ideo. is to deorelu;e 

the number of types offered to the market to a minimum. As a re­

sult of this, the number of manufacturers aud thus competitors 

decreases and the producer might exploit ~onopolistic opportuni­

ties,at the extreme. On the other hand,econom1es of scale tend 

to increase the eff'1ciency as the volume of' production enlarfIen:o. 

Most authors have ind1cated that makinr a comproa1se between th" 

two alternatives 1s the hardest decisionl • 

lOne 1nterestiYlF arrroElch is ,.:c,de by r;·OkQ8 Bay loud lor. ~-
11ficat1on 1;1 The Automobile l'ark of Tur,~cy. Robert College, 
Xu€;us'E 17, 1966, Part IV. 
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Component Standardiza t1on. - The second !71etn(Jd of stccndar­

dizat10n is by mean. of controlling the selni-finished inputs thBt 

go into the end product. The Mexican solution is an excellent 

example where it is observed that" the BiG l'hree" (}'ord, G.1'I. 

and Chrysler) are all uslng the same basio transmission, rear 

axle, brakes and clutch. This method hall some ,iistinct advsnta-

ges over the previous for it still perml.ta co:nIletitlon amo::J.G 

vehiole manufacturers besides creating econonlles of scale in th!O 

components industries which supply a large percentage of 'the 

output by valuel • To prevent moncpclistic actio!) of any of these 

producers. it 1s suggested that the critica). ones be o~lned co-:,­

monly by the vehicle producers. 

The question of standardization has lI,ained i:nportance i:1 

most of the oountries where the automotive industry have initi­

ated in the near past and it is observed that if left on t;leir 

own. the number of makes and models rallidly increasEll durine thi" 

first few years, then starts to decrease as ~easures are taken 

until they reach an ascemptode. Ivor example, the number Of ;']odele 

produced in Mexico was 34 in 1982. but eventnally decreas',,} to 

15 in 1955. 

To reduce the losses 1nourred by the less efficient ini­

tial period, due to many firms operating at tI very low capaoitj', 

what Turkey should do in the automot1v~ field 1s to limit the 

number of makes and encourage the manufact'..lrors to pool tht)ir 

--------------------------------------------------
lotomobil ,>ndUstrisl EtUd ve Or:!l,ni_~~ulJ'on i~uru1u h~\s oll­

culated t~Bt 10-15 % of the final produot Jnters the asse~tl~ 
plant as raw materials; 10 i; as labor, and, t.le reet as sewi-:'l­
nished components prepared and manufaoturell at otner premises. 
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resouroes in order to produoe larger volumes of standardized 

part and oomponents. 

The field of commercial vehioles is already too-much 

dlversifled wlth eleven different makes of similar-purpose trucl;s 

and flve different brands of tractore produced in 1967. 

Reallzing the advantages of standardization, one of the 

larger assemblers, T.O.E. , is worl;ing on a projeot to manufao­

ture 13 different types of diesel engine blocks ranging from 3 

to 6 oylinders and from 34 to 155 H.P., all from the same basiC 

bloOk, under an International Harvester licenSE,. Parallel to telL,. 

another concern is ,Iorking on a similar large proJect ai"iinf, to 

supply all Turkish truck assemblers with rear axles and diffe­

rentials, under an Eaton license. 

Consequently, a simplification vrill take place in the 

near future, as the osse has been in other oountries, either by 

legal aotion or by market foroes. 

Looal percentage 

The definition of local percentage is given by the "As­

sembly Industries Deoree" (Number 6/2905, April 14, 19(4) as: 

FOB Complete Unit - yo:) bported COi:ponents 
leOB Cempl Gte Jni t 

The optimization of this parameter was one of the initial 

purposes of this analysis. Further study of the topio proved it 

to be a measure of foreign exchange savings only, and not a mea­

sure of industrializat~n. due to the faoters discussed. 

------------_.-...... -
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all the raw mater1als and aux111ary 1nputs are of nat1ve or1c i n. 

As an example, a plastic part of any veh1cle 1s cons1dered to be 

a domestiC product 1f 1t 1s purchased fro~ a manufacturer w1thin 

the country; However, the assumption tnat his rSI-/ mater1al (ra;, 

plastic... pellets, 1n th1s caae) 110 of 'rurkish oriG1n 1s not neces­

sar11y correct. 

As a conclus1cn of the d1scussion about the dO";lest1c pro­

duction percentage, 1t should be ke;:>t in m1nd that the latter is 

not a meaas of measuring the ach1eved amount Of industrialization, 

but a parameter used to refJ.ect the amount of fore1gn excilar,ce 

saved, re~ardlesa of the economic cost. 

Under foreign exchange sllortages. th1s :neasure 1s ·..lsed 

1nternat1onally to just1fy local assemblies and manufacture whicil 

operate at substandard eff1c1ency. 

Long and ShortJ'erm Investments 

~ visit to Turk1sh automot1ve assemblers' plants leaves 

the impression that they consist of a huge hangar with hundreds 

of wor'<:ers w1th primit1ve and mult1-purpose tools running arol.l.nc 

part 1ally completed vehicles scattered rando::lly. Job standardi­

zat1on, flow of work, llroductioll schedullne; and s1milar tecr.n1'lU'ilEl 

to increase efficiency are minimal or non-existent. It is hoped 

that with the standard1zation of parts and c9mponents resulting 

1n larger volumes of production, modern produotion management 

techniques will be implemented with a systems approach. 

In most assembly plants, dynBmo~etersl are Q luxury Bnd 

lDynumometer- A device to sl~;ulate loud ccnditions on 
encines, a power absorber. 

• 

------------~ .. -" 
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spec1al-purpose tools are show items. :rn1versal tools and eQu1p­

ment oonst1tute a 13r~e portion of facilities. It would be very 

easy. Ol.1e would be l.nclined to think, to shift production from 

automotive products to other fields such as toys, housahold du­

rabIes, steel office equipment and the like just overnight. In 

fact one of the prese"t aosemblere entered the field as a motor-

oycle manufacturer and suddenly shifted to van and pick-Up pro­

dUction, keeping the old line. 

It should also be added that no te8t1n3 for reliability 

and safety 1s performed by any assembler. and the effect of tl1is 

negllgenoe On the extremely high accident rate 1s suspectible. 

In spite of the above discussed topics, there has been 

relatively a few long-term capital invest~(J,ts in the fleld. 

because 1twould really have been uneconomical to have a mor,ern, 

fast-moving assembly line to fit together only nooo trucks per 

year. 

Ona other characteristic of th'~ rr""'~·1t allooation Slst~'1, 

prevents the vehicle manufacturers from det'-lrmin.ing the1r pro­

duction schedulee beforehand, BecaUse the 3110ca tions are made 

and announced at the beginning of each year. ThE lack of tlme ror 

plann1nG and SCheduling limits the efficiency of production and 

58 
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affects the utilization of labor Bnd capitAl invest~ents unfavo-

1. 2a9s:IB3UQ to inCr8GSe the :rcnd total of the 
quota Bub3t8~ti.lly. 

f. c,et a :'l\I,Cil flt:her toch:1lcal 8nJ fln'iucl.al l':;ci-
'.1. tt,lt ,t,:!ll;'~.!~-J"·~'~lj't, for' f1~'71S thnt w';\nt to 0; Grata 
in t~~ f181d,t~~n prcG?ntl~r ~uot0d in t;le &~~e.;lb­
l:'f j'.'cr-ee, 

3. s .. t u nin1~u"1 IGv21 Of produot} on volilUle for all 
f1r~s in the field, 

4. Inclu.de the invest·71~·;'nt~ "tty.de ~y t."j~~ \rebiolE: ~-:U~~1tt­
f~'h: t;urt:ir in SUf!'ortit4(! inO'Lhltr1es (D5D0d on tnolr 
s;-:::!r~: of c0:1tr:i?1)tio71 to tnt;' (~')1:0:~0t:t~·~ l~·t"J\).stry) 
'''!Ii co'rIU\l fi:nncitl:;; flI':~" 8srvin:: t;l'~ Ruto,:;otiv9 
1'iel:.1 (:"efeJ." t'J C~t);;t.f)r 1.'';, l~~ut ~'i;·~!·~sr~:~p::.) in 
illo.\ racor'i, to be CQU11teJ ;for n1m y;}!11e allocatin:' - .-his share, 

G. Reco,:-nizG lt411t'~d tAX eX0'lpt1ons to neH 1nvest:;~'';!1ts 
con trlbutlng to tili! outof:.ctl ve industry, 

c. :~~: Gte t::u 00.:; i.8 0:: al IQC3t ion of forelg~ excllan,::~B f 

1:1 t:\G quota. on labo::,. 

A 3~ort rDview of the lnt~rlwtlonal aato:,lotive industry 

very vi au iau~va'iuD 811d it~ appilcatlD~. Tbia result con be 

1 
i 
I 
I 

I 
I 

1 

! -_ .. -----
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interpreted as a hAndicap of ~MklDf IDr~8 capital 1nvDst~HntD 

driven into obsolesceD.co. The dlE;c-br'~ke story of t:H ',;n.'.te'd 

~urapean oompetitors start>;d .. arket1.ng a t?'c~1.-"1.1r;allj· ~·pJ.;'erior 

product before the kcericaus. At the b",!lnnhu:;, ii.". v,,'~;icl~ 'c"-

nuf:\cturers ol",1.103d tnat ~j'jeir ovm corlvS'rl.tio!l!l.l de"i;:u of t!)e 

I 
• t' ~r-·jr . .:I, •.• ~._\,.<t J.tl :18 \.,I'l~_j"S:l.l-'J';'Ao"".';i 

c:~rs are equ1pp~d I of U.S. ORrs. In 1968, a major portion uf ., '... . 

for tllose models are opticnal at extrR ODst. 

The 

1., 'Ttlt~ J.)j .... ~-:;~~t:'nt ~1.S~.{:-:::Tji)l? fiJ.A :.~.~ct":'_C2 .'~ao11it.ies b·;.:\!·~,<::'. 
f:~;a~,~ for th(~ C0~tv(~ntio!Lll bystCtb, 

~. ~t~ p!'~~pnca of a J.Rr~e ntocK of couventional 
Gup;Jli8s, 

3 • . :'·:ost l"ti"',ort~:i~1.t of p,ll~ th~:; _~:-{;1.1t t!:!;~t 1.~\,rr,f; £1':',8;,' :':~; 
<),t Ci1"J5,'t'-;1 \";ini_,; l~·~"/i)t,,t,,'·i} l.U pr\."\;,:~c~l!,jn -:"l~i;·t_-.L .t 
desiv"~ :',(. .an'ifa0t.;.;.,:r.·~3 til.a oo.~.vt.:lni·,lo::;.\l ::.;~n3te':: .. 

C" ,'" ,-.... , 



l ' L IE''-'l r , I -... ..:-, (') 

To anBlvz~ th0 oase from A vIewpoint of eff',ctiveness of GPpll-

became'10re BCllt'3 for tile Old iiorld, 

T'III mor'1j. of trill story 1s t',at eve.y c)'uc.ial cO~tljJonent 

of a vehiole should be deoigtled for t~la 

one Dies e~Bct repiic3s of ~ode19 desisn.d for conultions exls-

ti .,!: s 'Ii I~ COUll try thousands of miles auny. CartEd.nly no red eof; lfn 

prodUC).tlg l"r,;er numbers of vehicles h'ou1d of course be unwise 

witho~t ~ro~er adaptations to satisfy l~c.l requirements best. 

road condi tiona awi 

local (Lir:l.nc habits, tile anti-fade crlBracteristlc of the disc-

brnkM UyHt"~ had years ago become imperative for passen~er V~-

are: 

j3g::1it8!J the "AJ:A:JOL", the only ',,8ssano:er cur "rlade" in 

1. Chrysler's cO"lpl,·t.ely tallored-to-needs van, 
prcdured in 3reece for ~reece •. 

I 
i 

i 
I 
I 

I 
I 
! 

,------" -----.. ----'"'"""-----.----------...... --~-



THE. 

2. The \;eod'~,n body-c'ha,,:l.s of t:)'l Hor1d fan;o1<s s:'ort,i 
C ~r It·· .. or'':''~·n'' 0::' .. - -:~ '"1':. iell l' (' .., Q'I· .. ·tr)·-(! '·r(~'··"l tl" C.II :. '.,~' ~. -,~ ....... , ,,·l 1.;:1 Q '-'.}~' .'-'1 t' ~ ';;'.,.l (.' 

uned fo!' b:.a~ ... boci.y "l~lni.,l.,:~~~+:,·.:.:r:tn,:~ ;.!1 1~\1.r}::t:Y'J (';~rfj­
c l.nll:r 8..~")l.Hl:i t!'j'~ ~:,·~r.~·f.\ .!":-or?;.1, 

::1 .. ,'Ln H</;-i::"i0:0._'itlc ll tJ:~.F1St:iS:-310·rl 0': t;·~o D~~.'t:.ohH.l.;"A.~'.l! 
(DE.ff·:j~.l) i·,'~it'b. :-,:~l'~",$ r.s~ G f" t~-:o tr":u5,';7 H .. i.on 
'..'·:<;..t':i., .r:.:'<' 'lin:.', t:~~·"'OU.i·;' cetItrl::u':.all.;' (]~~.·,,~~·~~tr;<! t 

'I3rleble !"ndl:" p, ... 11~'~1'1)~ ':~"t.1 ~·(;t),VEt2g t",:.!,:: r;.:ur 
.·~~l':ll'-t 1"''';( .. \)r'''l-J.,.-'t'~r· -~,'n;' C'.r'.":''''''' (,'l"illata" tll" "') .... ' ,.. _d·,. '. ~.l. ~~\.~ .J..,-Y. ,_,_ .'::iJb'JI.,., .. J.. ,,-' j;) ,* ... 

r .. oed for i~ec.:.rbo::c~8 "'.U·: d1,f:f(jl'r~.'l,ttnl;:;, 

:lBda c~lf by en~lncarlDg ~no~how, but t~e tOQl. of the modern 

To c\:an.~lelize all t,jpse factor:;! to~"r'ta Tvr".tey IS benllfit$. 

ond govern~e~t officials should aporcve the lult~bi]ity of every 

CO"ltlntlon::ly by' tne or:'2.nization ,'or recof',rdd.n:; the count.rlel: 

~GtentlRls Bnd lmnrovinr the products • 

. -., .. _--------
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ROL!;,}<. j (~<j i \ \,,~ .. r: i" ;,:, E ~Cf1\.H,A, 

----,,---,-~-'.-.------,-.. -,---

An ApnHcation 

year "~n. TbA altel"uatlvea to be co~pBrad are (a) tl18 relative 

cost par 'ln~t as ~unuf8ctured rre,0811tly atld (b) the rel~t1ve 

cost pur unit if o011POnel1t !Jt'll~d')roJ,z?ticn 1~ ap)lieci to a cer--

are equally $t3rln~ the Market. Therefore, it con rightly be 

aSBU:1ed tllat e~ch flr~ productl$ 2')00 tr1)[;1,f) :t:'''l'' ;.rear, at a re111.-

tive coat ~erunj,:. 

en th'" (':t;.\~r :-~~l:ul, ~;.;;..:.!.t:,-ll.t:; :'l~;;Ul'~ Zj tc..' held for t;~le , 

I 
I 
• • 

I 
! 
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FIGURE 5 

Hypothetical Volume - Cost C.urve 

10 r T ruc~ Production 

In Turkey 

1000 Units, 
T r uc k Produ:tion 



RUHEl<.-r (f';! H .. t t"'::.I t "'il ~(,!'(\c\L 

PT'qi, 1:,;:' !,'(';. 

".-..•. -... -.~--"'- .. __ ._ .... __ .. _ .. -.--------_._ ... ----.---.-.. _- .. _ ... _ .... _ .... _ ... 

at ilOt.:.l.d ~-.:!. ve 

Tnst ls, by e~and&rdl.lnc 3g % of the compollents, the 

cost of thl~ ,':lc'+:',.t1I'-J'lrr'"';. 

1, ~ J,\ - 2;)0 • ~] • lJ , 
~, 

the new unit Gout U. 1s .. 
U1 • ,,00, TT 
~ • iJ 
··:,,0 

DlvldirlC. t;-;() economic cost, 'oJ t'IA n!ll1 unit cos'!;, tho ,i,nc-

ggg \\!\:'.ts 

In other words, the eco~Q~tc COlt of not standardlzinp 39 ~ 

volume of BODO trucks is 

.----.---.---".~.-----.------~------ _ •. _------,,,.'" 
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nPHrl:,. b rA~~tn:r_ PAGE 66 

;----~---.--------.--------------------, 

IndulJtrla.lization 113S rp.!1crall:r been !Ju!,;Zestcd af) a '~eans 

industrial! by abl>orbl."l,,': their o1ltPUtS. ';'he1',1,:or6, its developo:le::t 

T~. basic requlrB~ents for the eB~abl1s~1~nt ~nd operation 

I 
of the autoi<lotive induntry are (a) an gvailable active Horkinc 

foroe, (b) a certain nlni~u~ 19vel of t0c~~oloC!c91 ~nol'-how, 

vost~ents (9) t:IB pr~ee~ce of B certRin B~ount of su~portln~ In-

been f.\ :..l'~,j(lr contributor. :)n trlO otiler' ';aad. t~1e develo;ling count-
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THESIS 
ROBER', COLL'tJoJE (jH.AIlt A Tt·: SCHUOl 

BEHEl\., l':)·~·:\~Rl_·L 

riels are at a dl.S8dvantarcEl in ecbbJ.lil'linl~ an auto:lotlve ludustr~' 

since the l!i\c~ of tllo above ~':entlonod r'Nuire:,'~nts anrl resources 

are cruoh,l. 

After reviewinc the course of developlont 0: t.IS 9UtOdotlvp 

industry in T'lr,wy, the procent dentlna estl;;llltiona are fo\!nd to 

cost~ and volu;ne of yrod~.c·;ion dlsclo;)Gli tho fact taht U,).it co .. t.: 

a broad u ut) to the ,nall volume Coacc:.';).(d and expensi va in,;uts. 

revealed that the potential of the inJuotry to cr"ate nu~ [101·:u 

of e~I'loyjelt, and other frinSebeneflts 3UCQ as tiD provi~ion of 

:nisceJ.laneoue servio(?s and f£ciliti~s 'JtJould be considered as trw 

major oh~ective offsetting t,je inore .• c.tdl co~tB o£ oJ9~atinG at 

a lOller production rute tban l::.r~~er and~ol'e efficient .n.l'~H; 0.0-

road. 

After a brief comparison with ~roJuct standardization. 

latter roducos thO risk of a monopoly in the [ianl proiuct. More-

over, producing several end-products l·li.th slie)1tly dlffero;,t ohr.-

rac ttH'is tics would still bE) posa1ble O!l.'~ pl'efen'" ,"le for it C!l.r. 

sAtisfy bu~an desires better. 

U~on discussing the coucept of locaL ~ercontqi~s. it 1s CDn~-

luded tiwt tne stnndard used for evaluation of the uuto.lotiv" ill-

dustry 1s not a measure ot' lndu,]"trializutlon, bnt a .!leaS1.!re of 

foreign exchange savings only. Tnls :nua..,uz'", :to,;et'ler with t'le 
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THESIS 
ROBER'1 (UI LEbL f,h \11(' .. \'11.:. SCHOOL 

lll:nr, I' , hTA~'~t:L PM'" 68 

inevltnbl0 c'·"·reoteristlcs of the forelr,n trade re.':,lClEl, has been 

e~?loyed to five incentives to local producers. 

timt should be ta,ren to promote lonc;-ran in'.f(Hlt'lO;1ts in tho :field 

in !ur~~el 11UVu to ~e {~lven soaclal cous1d~ratlon, 8~d the reqa~rc~ 

(:O~\Vd'tl.n'~ thil above to ph,Ys,tcaJ. ,,-nits, it is .rl~,ureJ out 

03u .!H'O vo t.aRt provl.ded ti1St 

I 



THESIS 
ROIll:.R'j U.:.l1.LL\I!: \....:H.,\lll __ .\Tl. ~CHt.)Ol. 
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::.ible friu!;e bene f1 te 0 C ssta bl1s'11ni; the industry ta.ken into conM 

s1deratLon, tbe devalo'~Act of the Buto~otlve lnduatry ~yy render 
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THESIS 
ROBeRT U.,'Ll..b~Jl~ C;R.-\).1, "/\ I I.~ SCHDOI. 

RFBU<, t Yr,\.~,' HI: L 

TABLE A 1 

I " ""'RK"'YO , ! J.. I.. ~ ,J 

Total 

1948 80H 11403 2622 22037 

1949 1C071 132'.11 3la5 f,!6457 

1050 1;AC5 15404 3755 02564 

HIS1 10487 18356 45e9 ~9352 

19f)~ 25938 24722 5510 54.170 

1952} 27('92 27549 5933 01174 

1954 28599 30250 6671 65520 

19&5 299'10 34429 6848 71247 

1956 33377 35070 7914 76361 

1957 30755 36919 8291 81965 

1958 34244 39721 8065 82030 

1959 37e1e 48094 8881 94501 

1l/eO 45755 57460 109131 IHr~()8 

1ge1 52381 6470e 1395tl 131043 

19C2 607:31 ?'l: '?.,~ '7:. o.Jut::.0 16437 150491 

1963 12034 806:)5 1:);::69 171998 

190'1 7g449 75379 20412 175210 

a 
SourcI:,:lrayollqrl Gone1 ·;UdUrlUEU. :;araloll~rl Rehber1. 
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MAK2R & ADDH2SS 

B'~~" Cf-""'!>vt rrI~""!""'';'""''T' A r J..<.J urlJ.\c.r'l...oL..t... ve _ ' ...... ' \. _..... • ~. 

Gazi Bu1van !ro:471'+9 
P.K. 260 - iZMIR 

CfffiYSLER SAN!\yr A.~. 

P.Y.. $3 - Kadlkoy. 
iSTANBUL 

"'OTORLO ARA:;'LAR TICA'nT A.~. 

B" "kd ' ~ ,- 23 llyU... ere l.,;a·.~. ~· ... o: 

~i§li - iSTANBUL 

.. , ~.- '.- ---_ .. 

TABLE A 2 

TURKISH VEHICr.r: PiWDjC7ION 

MAY"". ).lO;;;:L AND l<=NGINE 

Bi/e TI' 13$ Bl'1C $.7 Litre 
ENG 10/60 Tractor 
BMC $.7 Litre Diesel Engine 

Dodge - Desoto - Fargo 
D 100 Pick-up (Petrol) 4x2 
W 100 Pick-up (Petrol) 4x4 
D 100 To'Wn Panel 
D 300 Light Truck 
D 406 Truck, Perkins 613$4 
D $00 Truck 
D 600 Truck 
KN 700 Truck 
PD 600 Truck 

Int~rnationa1 Harvester 
Loadstar 1700 ~"rucl{,Petro1 and ::liesel 
Loadstar 1703 Bus. Petrol and Diesel 
Loadstar 1800 Truck,Perkins 613$4 

~--- ----_ .. ---_._- --_. 

-, 
~~ 

-., 
." 
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¥CAKER 8. ADDRESS ¥.AK:., MODEL AND SNGINE 

OTOI'.AK Tijrn: TtCARET LTD. ~'I't. Commer }1inibus (Petrol) 

Biiylikdere Cae. 110 : 6, Cor:;,'er 6 Ton Diesel Truck 

3eyaZld Fan, Hecidiyekoy BZ 669. Perkins 6/354 
iSTANBUL Cor.llr.er 7 Ton !)isel Truck 

VBAi-: 762. Perkins 6/351+ 

TfJRKlYE ZiRAi DONATIM KURUMU 

ADAPAZARI 

MiNEAPOLis-¥COLINE TURK 

TRAKTOR ve Zi~AAT 

P.K. 2'+ - ANKARA 

ARGELIK A.~. 

}'.AKi:W~~.A. ~. 

SlitlUce. Karaaga~ Cad. 2-'+ 

Hall.cJ.oglu - ISTANBUL 

GELIK M0NTAJ TiC.ve SAN.A.~. 

Sirkeci. &mirIer Sok.Xo:311 

iSTANBUL 

Fordson 5000 Diesel Tractor 65 HP 

Fordson 2000 Diesel Tractor 37 HP 

Fiat Diesel Tractor '+ cyl. 

Innocenti Lambro,200~3 wheel 2 stroke van 

Epplo-BtJ.xbaum SP 100 Combine Harvester. 

Perkins '+/236 

Skoda 1202 Pick-up 

Jawa 250 cc motorcy1e 

CZ 125 cc motorcycle 

Stadion 50 cc motcrcyle 

-~,-,-,-, ,,-,--,' --,-.,--,,-,~- ,----------

PRODUCTION 

1966 1967 1968 

l41~ 102 

100 60 

'+It 2'+0 

'+00 
2748)'+000-5000 

2700 '+000 7500 

600 

950 1900 

3000 5000 

3800 5500 

3850 

--------"'-

I 

I 
I 

I , 
I 
I 
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;; 
'" " '--: 

:. -i 
'" T 
~ , 

~ m 
(j) 
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lJAK,m & ADDR8SS 

'1' ,cT'" S "" Y f , " ~.11.':}"'-A. ;...;1'1.(" • .1 .1-'\ •• '.,. 

EUyijkder~ Cad & T}PI' Han, 

Mecidiyekoy - iSTAr;BUL 

UZEL LTD. ~f. 

Kl~la Cad. No:1, 
Rami - iSTANBUL 

MATA§ 
Unver Sanayi Tesis1eri 
Bahge1iev1er, 
Baklrk6y - iSTANBUL 

Uver Sanayi Tesis1eri 
Baklrk6y - iSTANBUL 

VERDI Tie.LTd.~tl •• 
Cu~huriyet Cad. Pegasus Evi, 
Harbiye - iSTANBUL 

Wd<],. >,10 DE LAND ,,;}; r;T N E 

ley land heavy Trucks 
(Super Relver) 

Massey-Ferguson Tractors 
MF 135 
MF 165 

Land-Rover 

Magirus - Deutz Bus 
Renault 

Jeep 

PROD,j eTIOn 

1966 1967 1968 

250 250 

4797 7350 
988 650 

250 (Estimated 

360 

~ __ ,,_ ~_ _ ____ ._~ _____ ~.-_ ~ __ ._. __ ~~ _~~,_.-__ A ____ ______ _",-", __ • .., ",_,_~_ .... <'"~,,_ 

'" m 
.~ 
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?: 
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::; -1 
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I - rn 
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0- (f) 
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!-~AYVR & ADD!:;-~2S 

OTOSJ\!\ 

0.., ()H.r') r, t r ~ t. ~~ "V~ 
-I.. _; L')\_ L, o.J \....11"\1 ,J',":' ~ A. ~. 

P. r. 102 - Kad~koy, 

iSTANBlJL 

GENOTO - General Otomotiv 
SA:ayt va T~CARET ,~. ' .• 

Kurtulu~ Deresi Sckak, 
Dolapdere - iSTA:mUL 

lIi,;:.;, l':CD:1.A!;D E:JGINE 

Fori D 750 Trucks 
Anadol Cars 

Bedford Diesel Trucks 

NOTE : Figures for 1968 reflect the production schedules 

SOuRCE : Questronnaires sent to vehicle manufacturers. 

:. --~~ - ..... ---.~-----,. '-'--~---<-~------ -----.-----~--. 

Fi{ODvCTION 

1966 1%7 1968 

(Estirna~0e) 2000 2000 

6000 

2000 

a: . .., 
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THESIS 
R(~eU{l ~.I'l.[H;r C.d~_\; t .\'le ;)Clh)t..)t 

nr:HH .... ~\·l.l,:-,::l·L 

TABI .. :;; j\ 3 

DATA i~OR \t:'~?'_I·;1!CA?r01'; ,)i: '~H iij~;}RB~~f~IOI: Y .. I:L~ 1-""/11 ,':'~::';i'! .F01'ULATrOI; 

Japan 

Sit Korn&. ;:~?,1.~4 
~ 1/'10/50) 

~ ""'~1- ~i,·" ~"''''''c) J:'an..L. '" ~s.\~ i..\..< _. r.:: /;. uiJ . 
. , 

'1.'" /"') \ . ( ."".J.. i ,.) ... 

lI"ranoe, .(~E), '~:~?8 

Spa.tn 

t s r, ) 
.. lQ., ":~ :::0 

/P'!'/#,l",r,' 
:. (/ ,-/Ut~ j 

o ~, , (180 
r (~:- " , " 

i 

Pl~:< CA.l)~ AlH} :;T~R OJ. 'iTA I~i'~)(\l,';}· 

16.3 

12' .'3 
(Of)) 

9,800.0 
't',r,) 
\ v'· 

7 , ~)()d • J 
{Gn 

9011 .1 
(~,: ) 

fil6"7.0 
(Col) 

lOL1.3 
(f s) 
4 ') .'3 
(b1) 

785.0 

771.1 

101 

105 

108 
( (0) 

114 

105 

lOr! 

104 

1-3~ 45. C) 

.I.. 

1:1.0 
~Q5) 

146 

H:: 
{G4} 

117 

1780./) 

u.l 

0 ... ) 

85.0 

-1< .;:'; 

55 ... J 

;:;75 

?95 

_. __ . ___ .. ______ l _____ -l ____ ..... __ --J _____ ...... ___ .,...,. __ 

a -

:......_-----------------, 
-_ .. _-- .... _--
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