
                                                                                     

 
 
 

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION  
Vienna International Centre, P.O. Box 300, 1400 Vienna, Austria 

Tel: (+43-1) 26026-0 · www.unido.org · unido@unido.org 

 

 

 

 

OCCASION 

 

This publication has been made available to the public on the occasion of the 50
th

 anniversary of the 

United Nations Industrial Development Organisation. 

 

 

 

 

 

 

 

 

 

 

 

 

 

DISCLAIMER 

 

This document has been produced without formal United Nations editing. The designations 

employed and the presentation of the material in this document do not imply the expression of any 

opinion whatsoever on the part of the Secretariat of the United Nations Industrial Development 

Organization (UNIDO) concerning the legal status of any country, territory, city or area or of its 

authorities, or concerning the delimitation of its frontiers or boundaries, or its economic system or 

degree of development. Designations such as  “developed”, “industrialized” and “developing” are 

intended for statistical convenience and do not necessarily express a judgment about the stage 

reached by a particular country or area in the development process. Mention of firm names or 

commercial products does not constitute an endorsement by UNIDO. 

 

 

 

FAIR USE POLICY 

 

Any part of this publication may be quoted and referenced for educational and research purposes 

without additional permission from UNIDO. However, those who make use of quoting and 

referencing this publication are requested to follow the Fair Use Policy of giving due credit to 

UNIDO. 

 

 

CONTACT 

 

Please contact publications@unido.org for further information concerning UNIDO publications. 

 

For more information about UNIDO, please visit us at www.unido.org  

mailto:publications@unido.org
http://www.unido.org/




MICROCOPY RESOLUTION TEST CHART
NATIONAL HI IMF; Al I Of MAN DAHfV-.M ANOAMP MfJ f Mf NNf MA I f H l A| 1010,?.■ A N M -if.! I'M if.! r ,HAR 1 N> ■ i'i



DEVELOPMENT OF 
CAPITAL GOODS INDUSTRIES

DP/TUR/76 /  034

Technical Report No.vill  ̂ Diesel Engine industry in Turkey , V



UNITED NATIONS DEVELOPMENT PROGRAMME IN TURKEY

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANISATION

I

RESTE If 

APRIL I 

English

DEVELOPMENT OF 

CAPITAL GOODS INDUSTRIES 

DP/TUR/76/034

Technical Report No.VIII : Diesel Engine Industry in Turkey

by

M.M.Luther

Chief Technical Adviser

Capital Goods Development Project in Turkey

TED

dp,;1

The views expressed in this paper are those of the author and do not necessarily 
reflect the views of UNIDO. This document has been reproduced without formal editing.



DEVELOPMENT OF

CAPITAL GOODS INDUSTRIES 

DP/TUR/76/034

Technical Report No. VIII : Diesel Engine Industry in Turke



Birlegmif Milletler Kalkinma Programi

D E V E L O P M E N T  P R O G R A M M E  I N  T U R K E
CAPITAL GOODS DEVELOPMENT PROJECT IN TURKEY

0 )

CONTENTS

Page

CHAPTER I - Introduction .......................................: 1

CHAPTER II - Summary ............................................ : 4

CHAPTER III - Domestic demand ....................................: 11

CHAPTER IV - Export ............................................. : 20

CHAPTER V * Capacity for production of vehicles and engines 22

CHAPTER VI - Pol*cy considerations ..............................: 42

CHAPTER VII - Licence agreements .................................: 49

CHAPTER VIII- Conclusions and recommendation .....................: 55

U N I T E D  N A T I O N S  N A T I O N S  U N I E

<’.N. BU1LDINO. 197 ATATORK BULVAR1 P O  BOX *¡>7, ANKARA CABLES : UNDEVPRO TEL : N  M U  TELEX : 4:



Birleçmig Milletier Kalkmma Program!

D  E V E L
C A P I T A L

U N I T E D

TABLP I 
TABLE 2

TABLE 3

TABLE 4 
TABLE 5 
TABLE 6

TABLE 7

TABLE 8

TABLE 0

TABLE 10 
1A6LE 11

N i i T i O N S N A T I O N S  U N I E S
P M E N T P R O G R A M M E  I K  T U R K E Y
G O O D S  D E V E L O P M E N T  P R O J E C T  I N  T U R K E Y

(ii )

LIbT OF TABLES

Production capacity W  l'.ght-duty vtnicles ........

Anticipated demand and supply for light-duty engines

(favourable conditions) ...... .... .............
Anticipated demand and simply ~o ig..c-duty engines

(minimum demand condition;. ........................
Production plans of engine;, oy BMC, 0T0SAN and MAN ..
Production capacities for trucks and buses .........

Anticipated demand and supply fcr medium-duty engines

(favourable conditions) ...........................
Anticipated demand and supply for medium-duty engines

(minimum demand conditions) .......................
Availability of T0M0SAN Tractor engines to other

M.̂ .iufacturers till 1986 ...........................
Master plan for diesel engine industry in Turkey
up to 1990 .............. .........................
Average annual domestic demand for diesel engines ... 

Five main projects undertaken by TOMQSAN ...........

Page

23

24

25 
28 
30

33

35

40

At

Vi
4

U N . BUILDINO. 1W ATATÜRK BUI.VART ■'O Ml * - .7 . ANKARA OABI.BS : U N D E V niO  T EL  : M  M tS  TELEX : 42M4



\

D E V E L O P M E N T  P R O O R A 1I M 1  I N  T U R R E T
CAPITAL GOOOS DEVELOPMENT PROJECT IN TURKEY

(iii)

APPENDICES Page

Birlegmlf MiUetler Kalkinma Program

U N I T E D  N A T I O N S  N A T I O N S  U N I E S

1. Data used in regression analysis .............................. : 70

2. Predictor equations used for projecting vehicle parks ..........: 71

3. Projection of 6NP for minimum demand conditions and

favourable conditions ................................   : 72

4. Projections of vehicle parks ..................................  73

5. Past sales of vehicles (imports included) .....................; 74

6. Projection of domestic demand for minibuses ................... 75

7. Projection of domestic demand for pick-ups .................... 76

8. Projection of domestic demand for trucks ......................: 77

9. Projection of domestic demand for buses .................... . 78

10. Distribution of light-duty diesel engine demand into HP

ranges (minibus and pick-up) ..................................  79

11. Distribution of truck production into pay-load ranges .......... : 'J

12. Distribution of truck demand into HP ranges.................... : 8

13. Distribution of bus production into HP ranges (midibus and bus;: "e.
14. Distribution of bus demand Into HP range ...................... 83

15. Medium-duty diesel engine demand (favourable conditions)......  84

16. Medium-duty diesel engine demand (minimum demand conditions)...: 85

17. Domestic demand for heavy-duty engines (Deslyab) ............. : 86

18. Domestic demand for tractor diesel engines ...................  86

VM.  K nU H N O . 1(7 ATAT0RK BULVAIU P.O. BOX «07. ANKARA CABLES : UNDEVPKO TEL : M M 85 TELEX : 42684



B ir1e§rm§ M illotler K k in m a  P rogram i

D E V E L O P M E N T  P R O G R A M M E  I N  T U R K E YI
CAPITAL GOODS DEVELOPMENT PROJECT IN TURKEY

P a g e  1

U N I T E D  N A T I O N S  N A T I O N S  U N I E S

CHAPTER I

1.1 Diesel engine industry was identified as ' ~e of the priority sub-sectorh 

by SPO for Capital Goods Development Project. Medium-duty and light-duty 

diesel engines were dealt with at length In technical r ports no.Ill and 

VI while tractors and tractor diesel engines *^re covered in report no. 

V. Special consideration was given In these reports to the following 

points:

i- previous projections of demand.

Li- demand in the economic environment now anticipated for the period 

1933 - 90.

iii- capacity available and anticipated for diesel engines and user

vehicles -

iv- level of integration achieved and anticipated.

1.2 Recommendations were made in these reports for filling up anticipated 

gaps, with special reference to Tumcsan projects. In crder to ensure 

full utilisation o' installed capacity, recommendations took into 

account the: minimum possible demand levels.
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1.3 OBJECTIVE

In this report, conclusions and recommendations of previous three 

reports have been brought together to present a co-ordinated picture 

of diesel engine industry in Turkey.

1.4 BASIC DATA AND METHODOLOGY

1.4.1 For the sake of uniformity;

and annual replacement demands were worked out on

the basis of past sales.

(iii) Additional demand of tractors however has been calculated 

using parameters of agricultural income», relative price

for tractor:; and bank credits.

(i) 1966-80 park figures were used and double logarithmic

regression methods applied in all cas^s of automotive 
vehicles t'° project park levels.

(ii) For rc-olacenents, a 12 year useful life of automotive

vehicles and tractors wag assumed in all cases

U.N. BUILDING, 1#7 ATATÜRK BULVAM Ci HO K « 7 . m'IKAK, CABLES . ONDEVPRO
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2.1 Diesel engines as power units have a *'de field of use. Primary uses 

are on agricultural tractors ana or c^me cial vehicles including 

pick-ups .minibuses,buses,t - ci.s taw M.l types of heavy trucks. There 

are in addition,a number ? -■ i ; pheral uses among which the more

important are marine vehicles, construction machinery and stationary 

applications in power generators and water pumps.

2.2 The importance for agriculture and tra. ^nort sectors of Leal manufac

ture of diesel engines has been recognised in successive plans and

this issue has occupied a prominent place in the development strategy 

of Turkey S>r the i.-iot f ifteen years. The Government set up .'umosan In 

1976 with the objective of establishing facilities for the manufac

ture of diesel engines,transmission units and agricu..^ :ial tractors 

in the public sector.

2.3 Tumoean’s investment iu under цау at two sites in Central Anatolia in 

Aksaray (Nigde) and Konya.Total investment to date is 6 billion TL 
(book value). Assembly production in tractor engine plant started in 

March 1981. Production of tractors is planned for the end of 1982.In 

other projects,namely light-and medium-duty diesel engines,trans

missions and support projects (foundry,forge, and central tooling

U N BUILDING, 197 ЛТЛТСЧК BULVARI . u . BOX 107. n ;..,rtrtA CABLE» : UNDEVPRO TEL : M M (S TELEX г 42M4
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{ lily),however, there Is little or no progress because of non-avai

lability of funds.

2 4  Renewed forecast for diesel engines greater than 50 HP) indicate that 

total domestic demand will be at an a w  rage level of 120 000 per a'.man 

in 1983-86 period a vil\ re to above 180 000 by 1990. This

level of domestic a rand. tc 'e-ber with export potential estimated at 

10% of local market,is sufficient tor local manufacture on an econo

mical and internationally competitive basis.

2.5 Production of engines and transmissions, aim.’.d at integral manufacture 

of vehicles and tractors,Ls supported by several other factors:

i- It would enhance the /alue added and promote real technological 

growth both (f « >ch re low In the case of "assembly industries" 

dependent on large scale imports.

ii- These industries are rich in "external economies" i that the 

technical and management skills required by sub-suppliers would 

be an asset in developing other engineering industries.

iii- Expert potential created by i itegrated production of trucks and 

tractors would more than offset the cost of imports and hence 

make this sector self-dufficient in foreign currency developing 

into a net export eerner.

2.6 Present state of the automotive and tractor industries and of

U.N. BUILDJNO, 187 ATATÜUK BULVAL, P.P  HuX 407. ANKARA CABLES . UNDEVPRO TEL : 2» M 85 TELEX : «1584
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Tumosan project- and nrivate sector projects have been examined and 

recomm. -dations pui Lorvard for this industry to develop as a 

healthy sector reaching 00^ localisation by 1990.

2.o.l 'R/’CTOR ENGINES

The a ;;ree of integration is l.;.-- • : t present tractor industry

in whic.il eight fir.:, ; '1 \ tr.r : gnv ••■mt firm) operate. The 

total installed rapacity is ..ported as 122 500 but actual pro

duction has been far short < " this figure (maximum level reached 

is 37 000 tractor in 1976). an equally critical aspect is that of 

the degree of integration which varies greatly among manufacturers. 

Onl’ three of the present producers (TOT,BMC and Turk Traktor- 

total rapacity 39 500) have attained a fair degree of integration, 

and a fourth (Burtrak) is understood to be investing. All others 

are "assemblers'1 wi.) ■ almost no integration and hence heavily 
dependent an the availability of foreign exchange for CKO.Demand 

for tractors is expected to be between 65 000 and 85 000 unit* pa 

(including exports).pfesent practice of each manufacturer assembling 

its own engine from CKD and some local bought-out parts from sub

suppliers is uneconomical and would place a heavy foreign exchange 

burden On the economy of the country.

Tie only private sector for tractor engines is BMC with a capacity 

of 6000 units pa (for its own use).Tumosan should therefore 

expeditiously complete the first phase of its project to create 

a capacity of 50000 tractor engines pa on 2 shift basis. Simulta

neously,however ,steps will need to be taken by tractor manufacturers

U.N. BUILDING, 167 ATATÜRK BULVAR1 P.O. BOX -n~ ANKARA CABLES ; UNDEVPRO TEL : 24 34 43 TELEX : '42344
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tc adapt Tunosan engines to their products. This will need Governmental 

ac.ion which may include phased reduction of imports of CKD engines.

2.6.2 MCUT-DUTY ENGINES

There are presently eight firms ( all private) that manufacture 

light* auty vehicles, minib -s a-.' pich-uos. Minibuses are powered 

by gasoline engines,but twc new diesel models have recently been 

introduced by TOE and Karsar. Pick-up situation is similar in 

that although two manufacturers have diesel models (BMC and TOB) 

a very large percentage in the market stJ.l1 has gasoline engines.

Developments in local market and trends in vorld nut motive industry 

indicate that diesel powered vehicles are preferred for commercial use 

because’ of fuel economy and lower running costs. H? nee uiesel engines 

are expected to sell well if local manufacture meet*, quallf^cost and 

delivery requieements of vehicle manufacturers.

Capacity for engines presently available in private sector i9 
6000 units pa (diesel,BMC). It is understood Otosan has plans to 

enter this f ie ld with gasoline engines at a capacity of 10 000 pa 
in 2 shifts,(excluding 15 000 engines for Anadolpassenger cars), 

thus making a total anticipated capacity of 16 000 pa. As demand 

for light-duty vehicles is expected to reach a level between 

45 000 and 65 000 units pa by 1990,thesis ample scope for Tuoosan 

to go ahead with the first phase of its project,that is 20 000

U.N. DUILDINO. 1&7 ATATÜRK BULVARI P.O. BOX « 1 . ANKARA CABLES : VNOEVPRO r EL : 26 M IS TELEX : 426M
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units pa on 2 shift basis,simultaneously,however,suitable 
steps wi 11 have r.o be taken by BMC and Otosan to realise pro

duction accordii g o their installed capacity with necessary 

help and guidance from the Government.

2.6.3 MEDIUM-DUTY ENGINES

Demand is 'recast to be between 34000 and 47000 and capacity 

anticipated in the private sector is a total of 21200 units 
pa (9200 existing with BMC and 12000 planned by Otosan) thus 

leaving a gap of 13 000 under minimum demand conditions and 

26000 under favourable conditions.This size of unmet 

demand justifie.3 only one more plant,be it Tumosan or a joint- 
sector project which,it is understood,is under consideration.

The crucial aspect is that the aim of all manufacturers must 

be to achieve 100% local manufacture during the eighties. This 

indeed,should be an important condition to be set by the Government 

for approving any project.

As a fully integrated plant to produce 10-15000 engines may not 

be economical in this highly competitive Industry,non-civilian 

uses for this range of engines (not included in .demand estimates) 

should also be taken into account while taking decisions on 

capacity creation particularly since BMC and Otosan engines 

are not considered for such uses.

U.N. BUILDINO, 197 ATATÜRK BULVARI P.0 aOX 107. ANKARA CABLES : UNDEVPRO TEL ; M H I 1  TELEX : 4 2 m
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'with the background of a joint-sector project being also under 

consideration for medium-duty vehicles,the Government should 

take a policy decisi a^on implementing one of the following two 

alternatives:

Alt.l: The joint-sector project to manufacture 10-15000 engines

by. 199'! and ALSO to '.'V —> full local integration by that 

time.

Alt.2: Tumosan to go ahead with its project for medium-duty 

engines but with following modifications:

i- initial capacity to be 10-12000 pa
ii- master plan to be retained at 24000 pa

iii- full integration to be achieved by 1990

iv- possible non-civilian uses should be taken into account.

2.6.4 HEAVY-DUTY ENGINES

There is room for only one manufacturer in this range and the privat 

sector firm MAN who are entering the field for engines of over 

180 HP should undertake to achieve 100% integration by 1990.

Initial capacity of 7000 units pa,with provision to expand to 

11000 of this project appears to be too high and a review of 

investment plans is recommended.

2.6.5 TRANSMISSIONS

There Is at present no capacity for light-duty gearboxes and rear 

axles nor for heavy-duty boxes and axles. Tumosan's project provides 

for 57000 pa light and heavy duty gearboxes and 42000 light duty
UN. BUILDINO, 1»T ATATÜRK BULVARI P.O. BOX 407. ANKARA CABLES ; UNDEVPRO TEL : I t  54 (S TELEX : 41M4
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reai axles. There is no provision for heavy-duty rear axles. Tumosan's 

project should be expeditiously pursued and in addition it should 

also cater for heavy-duty axles.

2. 'o. 6 0ASTINCS AND FORGINGS

Adequate and timely supply of castings and forgings is recognized to 

have a vital importance for th success of diesel engine industry. 

Shortfalls in terms of technology and capacity for intricate high 

quality castings and forgings are knevn even if this cannot be 

quantified,and an updated report of Tumosan's minimum needs should 

be prepared and processed.

U N. BUILDING, 107 ATATÜRK BULVARI P.O. BOX 407. XKARA CABLES : IINDEVPRO TEL : I t  M U  TELEX : 424S4
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CHAPTER III 

DOMESTIC DEMAND

3.1 AUTOMOTIVE VEHICLES

3.1.1 PROJECTION OF VEHICLE PARKS

3.1.1.1 Double logarithmic regression analyses were carried out 

between park figures and GN? over the period 1966-80 for 

each of the four types of automotive vehicles» namely 

minibuses, pick-ups, trucks and buses. Data used and regression 

equations obtained are shown in appendices 1 and 2, respectively. 

In all four cases explanatory variables were significant and 

coefficients of determination were suitably high for use in 

projecting.

3.1.1.2 For projecting vehicle parks, two patterns of GNP growth were 

considered. In the first pattern GNP was taken to grow at a 

constant rate of 3.5% all through the period 1981-90 and this 

was taken to represent minimum demand conditions. In the second 

pattern, GNP growth rr.te was taken at 3% for the year 1981 and 

was Increased by 0.5% each year until 1985 and then was kept 
constant at 6% from 1936 onwards. These two patterns of GNP 

growth are given in appendix 3.

PO. BOX « 7 . ANKARA CABLES : UNDBVPRO TEL : M M M TELEX : 42M4ON. BUILDINO, 1*7 ATATÜK1C BULVARI
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3.1.1.3 Vehicle parks predicted by this method are Riven in

appendix 4 for both alternatives. It may be noted that 

minibus population has the highest coefficient of elasticity 

with respect to GNP and a 3-lj% rise in GNP results in a 7.212 

rise in minibus park. Pick-ups, trucks and buses have lower 

elasticity coefficients, in decreasing order, and hence 

smaller percentage growths are projected as shown at the 

foot of the table in appendix 4.

3.1.2 ESTIMATION OF REPLACEMENT DEMAND

3.1.2.1 Replacement demand was calculated from past sales of 

vehicles (appendix 5) assuming a useful life of 12 years for 

all four types of vehicles. Three-year moving averages were 

taken to allow for variation of useful life.

3.1.3 TOTAL DOMESTIC DEMAND

3.1.3.1 Domestic demand has been obtained by the addition of 

replacement demand figures onto park increase figures

calculated from predictions of vehicle parks. Domestic 

demand projections for each of the four types of vehicles 

are given in appendices 6-9, for the period 1983-90.
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3.1.4.1 Light Duty Engines (60-80 UP)

Minibuses and pick-ups were treated together and, as explained 

in detail in report iu: 6, 70% of pic!-up demand and 33.3% of
minibus demand was allocated to 60-65 HP range. The remainder

of the demand is to be met by an jngi.,e of 75-80 HP. Light

duty vehicle demand thus distributed is shown in appendix 10.
3.1.4.2 Medium Duty Engines (85-170 HP)

3.1.4.2.1 Distribution of Truck Demand

3.1.4.2.1.1 Appendix 11 shows truck production in the last

ten years by manufacturing firms and by types of 

vehicles. 8-ton trucks are produced by six firms 
and make up 82% of all trucks manufactured. The 

reason for this was that permissible axle load 

in Turkey was 8 tons until recently and hence 8- 
ton trucks were in wide use as the largì.:. : 

capacity single-axle truck. Permissible axle 

load was Increased to 10 tons in November 1980 

and it is expected that 10-ton trucks will take 
a larger share of the market in future. This 

will of course, be at the expense of 8-ton 
trucks while the small ^-ton trucks will 

probably keep their share of 15%. This was taken 

into account in distributing truck demand into 

pay-load ranges and the share of 10-ton trucks 
was taken as 5% in the years 1983 and 1984 and 

was increased 3% every year until 1990.
U.N. BUILDINO, 1#7 ATATÜRK BULVARI P.O. BOX 407, ANKARA CABLES : UN DEV PRO TEL : 2* 54 95
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demand thus distributed Into HP ranges is 

shown in appendix ^  for* favourable and 

minimum demand condl* Lons until 1990.

3.1.4.2.1.2 Use of diesel engines >; trucks of different 

capacities Is of the following order:-

3*5 T. pay loa d-Approximately 85 HP

8 T. pay load - Approximately 130 HP

10 T. pay load - Approximately 170 HP

3.1.4.2.2 Distribution of Bus Demand

3.1.4.2.2.1 Local manufacturers of buses use engine.0 of 

130-192 HP power range. Engines on lower 

side of this range are installed on municipality 

buses while those on higher side are used for 

coaches. Air-conditioned coaches which require 

even higher engine power of about 210 HP are not 

produced locally. With the Increase of 

permissible axle load from 8 to 10 tons, it is 

expected that future demand for bus engines will 

move towards 170-210 HP range both for bus and 

coach applications.

OJ». BUILDING, 1»7 ATATÜRK BULVARI F.O. BOX 407, ANKARA CABLES : VNDEVPRO TEL : 20 54 15 TELEX : 42M4
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3.1. A. 2.2.2 Mf ci I’̂a';ps have uaim-H an important place In 

pass> n;,f r transport In recent years and thus 

reed to be taken info account. Production of 

buses and midlb- aes, shown in appendix 13, 
indicate I hat c the average midibuses made 

up 21% of production (in numbers). Assuming 

that midibuses will keep their place in 

passenger carrying sector it is reasonable 

to allocate 20% of total demand to midibuses.

3.1.4.2.2.3 Bus demand is distributed between HP ranges 

as in appendix 14, 85 HP engine being for 

midibuses and 170-210 HP range for municipality 

buses and coaches.

’J N I T E D  N A T I O N S  N A T I O N S  U N I E S

3.1.5 LIGHT-DUTY DIESEL ENGINES (60-80 HP)

3.1.5.1 Domestic Demand Anticipated

Domestic demand anticipated under favourable conditions 

averages 35 670 vehicles per annum in the four-year period 

1983-86 and Increases to 62 911 for the period 1987-90, as 

indicated in appendix io. This demand can be met by two 

diesel engines, one of 60-65 HP output, the other 75-80 HP, 

and, on an average, 60% of total demand in any one year is

TEL : 28 M  15 TELEX : 42M4U.N. BUILDINO, ItT ATATÜRK BULVARI P.O. BOX 407. ANKARA CABLES : UNDEVPRO
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expected to be for the smaller engine.

3.1.5.2 Minimum Domestic Demand

Minimum level of domestic-, demand, appendix 10 , is estimated 

to average 25 3fS in the ’.983-66 _ '-iou and to increase to 

40 371 in 1987-90 period

3.1.6 MEDIUM-DUTY ENGINES (85-170 HP)

3.1.6.1 Domestic Demand Anticipated

3.1.6.1.1 Total domestic demand for medium-duty diesel engines is
estimated to gradually increase from a level of 17 500 in 

the year 1983 to 45 000 by 1990, the average ann< al 

demand for 1983-86 period being 24 952 and for 1987-90 

period 42 858, appendix 15. Eus and midibus applications 

take a share of about 10% in domestic demand and, as the 
share of construction machinery applications is very low 

(below 1%), the remainder of demand is all for use on 
trucks ranging from 34 to 10 tons in pay-load. Four types 

of engines are required to meet this demand. One of 85 HP 

for small trucks, midibuses and construction machinery, 

another of 130 HP for 8 ton trucks and medium-duty construction 
machinery, the third for 10 ton trucks and of about 170 HP. The

TEL : 28 M 85 TELEX : 42684UK. BUILDING, 187 ATATÜRK BULVARI r.O . BOX 407. ANKARA CABLES : UNDEVPRO
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fourth type, in 17~'-210 HP power range is required for 

buses and coache. Major portion of demand is for 130 

HP engines, but 170 HP range is .xpected to increase 

its market share in future as r result of the increase 

of permissible axle load from 8 to 10 tons in 1980.

3.1.6.2 Minimum Domestic Demand

Minimum level of domestic demand, appendix 16, is estimated 

to average a value of 20 478 per annum for 1983-86 period 

and to increase to 30 727 in 1987-90 period.

3.1.7 HEAVY-DUTY ENGINES

3.1.7.1 Demand Anticipated

Desiyab study (1977) foresaw domestic demand for heavy-duty engines 

as in (appendix 17).

3.2 DIESEL ENGINES FOR TR4CT0R INDUSTRY

3.2.1 Domestic Demand Anticipated

3.2.1.1 Domestic demand for farm tractors is anticipated to be

around 50 000 pa in the year 1983 and to gradually increase 

to a level of 87 000 pa by the year 1990, appendix 18 . This

DJI. BUILDING. 197 ATATÜRK BULVAR1 P.O. BOX 407. ANKARA CABLES : UNDEVPRO TEL : 20 S4 83 TELEX :

E S
E Y
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leads to an avenge park growth rate of 6% and tractor 

park of the country ri%s from th ' present level of 400 000 

to 530 000 in 1990.

3.2.1.2 The cultivated area of the c'".nt y, ¿4 million ha, corresponds 

to one third of the whole country and is thus unlikely to 

significant.1 y increase in the near future. The total number of 

tractors required to effectively farm this land is estimated 

to be around 900 000. When the park saturates at this level, 

and the average tractor life improves to 12 years from the 

present level of 11 years, 75 000 replacement tractor* j. ?r 

annum will be required to sustain the park. With possible 

increases in the use of tractors for industrial purposes dfid 

for construction works, this could rise to the lo :! ~f md 

85 000 pa. -(At a constant supply of 75 000 tractors per annum 

to the farm sector the optimum park of 900 000 may be reached 

by the year 2000).

3. 2.1.3 Farm tractors have a good chance of export to the Islamic

countries. Export possibilities should be a minimum of 10% of 

the domestic demand. Hence, production plans for tractors 

should be made for about 55 000 in 1983 and should be Increased 

to the level of 96 000 in 1990.

TELEEX : 47HR4UN BUILDING, l»7 ATATÜRK BVLVARI P O . BOX 407, ANKARA CABLES : UNDEVPRO TEL : 20 04 88
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3.2.1.4. Long term tractor production plans of the country hence
that of tractor engines^ taking into account both the demand 
forecast fot the years ahead m d  the level of replacements 
required at .iLoratlon point . should be made for 96 900
tractors per yeir (export included).

3.2.2. Minimum Domestic Demand

Based in past trends the growth pattern for agricultural income 
has been assumed conservatively at a constant 2.6% for 1981-96 period 
and 3% for 1987-90 period. Minimum demand levels calculated on this 
basis,appendix 18,indicate aa annual average of 51 000 for 1983-86 
and 59 000 for 1987?90. Under these conditions the tta tor fleet 
grows by 120 000 to about 520 000 by the year 1990 and the average 
growth rate fo*. the fleet obtained is 3.5%.

BOX 407. ANKAUAV N MUI.DINO 197 ATATORK BULVARI CABLES : UNDEVRRO TEL : M 54 83 TEI.F.X 424*4



¿ir le§m i§  M illetler  K a lk in m a  P rogram i

M I T E D  N A T I O N S N A T I O N S  U N I E S
D E V E L O P M E N T P R O G R A M M E I N T U R K E Y

CAPITAL GOODS DEVELOPMENT PROJECT IN TURKEY Page 20

CHAPTER IV

EM- ■ RTS

4.1. Tin re is a considerable potential for exports of commercial vehicles
and tractors in the Islamic gro^p of count 'es,particularly in.. Mild1- 
East. The optimal geogiaphical Ltuaf.io. ' Turkey to t M  rslaric markets 
is an advantage and these expo r kels snould be fully utilized.

4.2. It is important that local manufacturers should make the best use of this 
potential because with exports,apart from gee ting themselves a place 
in foreign markets,they will also partially offset the cost of KT) parts 
to he procured from licensors for their own manuL tire and could rhi 
become self-sufficient with respect to foreign exchange.

4.3, More detailed notes on collaboration agreements are given In chapter VII. 
Considerable efforts will he needed to set up an effective marketing orga
nisation to get a foothold in foreign markets and this will inciu.:•>. not 
only organisational steps by manufacturers but also help and a s: ince
by the Government during bilateral trade negotiations with pot n’ custo

4.4. A detailed analysis of Middle East and African markets has not been under
taken but it is felt that all manufacturers,including Tumosan,should under
take the responsibility of realising a minimum export level of 10% of their 
capacity. Exports could be either as separate engines to such developing 
countries as Saudi Arabia and Iran which have started automotive assembly 
industries,or indirectly in vehicles and tractors to be exported. Since 
domestic demand for vehicles and tractors reaches around 180 000 per annum 
by 1990s¿this will mean that a reasonable total export target of 18 000 
per annum should be set.

U N BUILDING, 187 ATATÜRK BULVARI P.O BOX 407. ANKA7,\ CABLES : UNDEVPRO TEL : 2« S4 (3 TELEX : 42M4
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4.5. It should be ensureJ that there is no restriction in license agreements 
between Turkish manufacturers and foreign licensors concerning exporte 
cf  products manufactured in Turkey

4.6. Another .rea which should hr. ics'iy examined is the possibility of
supply of half-wroughhs par: . lazly tm.se items which are labour-in
tensive like caiting and forgings to licensors and their associates.

V  N. BDiT.DINO 197 ATATÜRK BULVART r O. BOX ¥n, ANKARA CABLES : UNDEVPRO TEL : M M I* TELEX : «2M4
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a N I T E D N A T I O N S  N A T I O N S  I J N I E S

' ' ¡'TER V

CAI-ALui FOR PRODUCTION OF VF.FTCt.aS ENGINES 

, i LIGHT DUTY ENGINES FOR AUTOMOTIVE CHICLES

5.1.1 Vehicle Production

5.1.1.1 There are presently 8 firms that ...anuiac : are light-duty 

vehicles, minibuses and pick-ups. Installed capacitv for 

the man» ‘acture -nib'ipas is 10 500 and that for ^ck-up9 

30 000, thus making a total of A0 500 for light-duty 

vehicles, as given in table 1. Comparison vita t 2

indlcni-es that vehicle production capacity is sufficient to 

neet demand until 1986 under favourable conditions and since 

capital investment for vehicle production (excluding engines 

and transmissions) is not substantial, it has been assumed 

that vehicle production capacity will be expanded when 

needed and will not constitute a constraint on demand of 

diesel engines. Under minimum demand conditions, expansion 

may not be needed.( Ref Table 3)

TFL : 26 64 66 Tra.tfX : 42664VM m rn .D lN O . IP7 ATATÜRK Btn,VARI P O . POX 407, ANKARA CABI.E8 : ÜNOKVPRO
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TABLE: 1

PRODUCTION CAPACITY -OR LIGHT-DUT'- VEHICLES

FIRM

INSTAaEO CAPACITY

MINIBUS PTCK - UP - TOTAL

^TOSAN 5.000 7.000 12.000

CHRYSLER - 6.000 6.000

BMC - 5.000 5.000

TOE 1.000 2.000 3.000

CEL IK M0NTAJ - 4.000 4.000

Ç1FTÇÎLER - 6.000 6.000

OTOBOS KAR0SERÎ 1.000 - 1.000

KARSAN 3.500 - 3.500

10.500 30.000 40.500

Source : Ministry of Industry and Technology

V N  IWILDINO, 197 ATAT»*RK BtTLVART P.O. BOX 4m, ANKARA CABLES : UNDEVPRO TEL : M  И  M  TKJ,EX : 42*44



ANTICIPATED DEMAND AND SUPPLY FOR LIGHT - DUTY ENDUES (FAVOURABLE CONDITIONS)

TABLE: '>

YEARS

DEMAND (Units p

DOf’.r'STIC | EXPORT 
}

er year)

TOTAL

Vehicle
Production
Capacity
(Minibus pick-up) 

see table 1

ENGINE MANUFACTU

Existing! Planned 
(BMC) I (OTOSAN) 

i xx

RING CAPACITY
Recomm. ■

for ! TOTAL 
TOMOSAN!

■

p[ ANN ED

Lxn-. ting 
(BMC)

PRODUCTION
Planned I 
(OTOSAN) I
X X ,  X X X  i

i

OF EfviH,

Planned
TOMOSAN

>

TOTAL 

i.. ...
1983 22.910 2.290 25.200 40.500 6 . 0 0 0 ! 1 0 . 0 0 0 - |16.000 2.750 4.000 ! — Î 6.750

1984 28.733 2.870 31 .603 40.500 6 . 0 0 0
»!

1 0 . 0 0 0 2 0 . 0 0 0 136.000 3.500 6.000 5.000 14.500

1985 35.943 3.595 39.538 40.500 6 . 0 0 0
11 1 0 . 0 0 0 2 0 . 0 0 0 ! 36.000 4.250 7.500 1 10.000 21.750

1986 47.776 4.780 52.556 4C.500X 6 . 0 0 0 1 0 . 0 0 0 20.000 ; 3 6 . o o o 5 n0Q 1 0 . 0 0 0 i 1 :> .000 30.000

1987 54.797 5.480 60.277 40.500x 6 . 0 0 0 1 0 . 0 0 0 2 0 . 0 0 0 ; 36.COO 5.250 1 0 . 0 0 0 20.000 35.250

1933 60.219 6 . 0 2 0 66.239 40.500x 6 . 0 0 0 1 0 . 0 0 0 2 0 . 0 ÜU 36 000 6.000 1 0 . 0 0 0 20.000 36.000

1989 60.017 6 . 0 0 0 66.017 40.500x 6.000 : 10 .000 20.000 35.000 6.000 1 0 . 0 0 0 20.000 36.000

1990 60.881 6.090 66.971 i 40.500X 6.000 1 0 . 0 0 0 20.000 36.000 6 . c o o 1 0 . 0 0 0 20.000 36.000

Avg(1983-86) 33.841 3.384 37.225 40.500 6.000 1 0 . 0 0 0 15.000 3 ! .000 3.875 6.875 10.000 20.750

Mvg(1987-90) 58.993 5.900 64.893 40.500 6.000 1 0 . 0 0 0 2 0 . 0 0 0 3•> JuO 5.813 1 0 . 0 0 0 20. COO 35.813

Avg(1983-90) 46.418 4.642 51.060 40.500 6.000 1 0 . 0 0 0 1 7.530 33.500 4.844 8.438 15.000 28:282

x Capital investment for vehicle production (excluding ngines and transmissions) is not substantial and its expansion 

therefore is not likely to be a cuistraint on demand.
xx Gasoline engines. Total installe’ capacity will be 20.000. Figures show anticipated application for light-duty pick-ups 

and minibuses after allowing 10.COO units for passenger cars.
xxx Light-duty applications was taker, as on ■ naif of total production planned, the remaining half being for passenger cars.

Page



ANTICIPATED DEMAND AND SUPPLY FOR LIGHT - DUTY ENGINES (MINIMUM DEMAND CONDITIONS)
TABLE: 3

YEARS

DEMAND (Units per year) Vehicle
Production
Capacity
(Minibus
pick-up)
see table 1

ENGINE MANUFACTURING CAPACITY PLANNED PRODUCTION OF NGINES

DOMESTIC EXPORT TOTAL
Existing

(BMC)

PIanned'Recomm. 
OTOSAN {. for
xx ¡Ti: Г AN TOTAL

Existing
(BMC)

Planned
(OTOSAN)
XX, XXX

Planned
TOMOSAN TO'fML

1983 22.132 2.210 24.342 40.500 6.000 10.000 16.000 2.750 4.000 - 6.750

1984 25.656 2.560 28.216 40.500 6.000 10.000 20.000 36.000 3.500 "6.000 5.000 14.500

1985 30.003 3.000 33.003 40.500 6.000 10.000 20.000 36.000 4.250 7.500 10.000 21 .750

1986 35.675 3.570 39.245 40.500 6.000 10.000 20.000 36.000 6.00C 10.000 15 000 30.000

1987 40.442 4.040 44.482 40.500* 6.000 10.000 20.000 36 000 5.250 10.000 20.000 35.250

1988 43.269 4.325 47.594 40.500X 6.000 10.000 70.000 36.000 6.000 10.000 20.000 36.000

1989 40.171 4.020 44.191 40.500X 6.000 ’0.000 000 36.000 6.000 10.000 20.000 36.000

1990 37.601 3.760 41.361 40.500x 6.000 10.000 LO.au 36.000 6.000 10.000 20.000 36.000

Avg(1983-86) 28.368 2.835 31.203 40.500 6.000 10.000 £.000 3i.000 3.875 6.875 10.000 20.750

Avg(l987-90) 40.371 4.036 44.407 40.500 6.00Ü 10.000 20.^00 Of 000 5.813 10.000 20.000 35.813

Avg(1983-90) 34.370 3.436 37.805 40.500 6.-00 10.000 20.000 33.500 4.844 8.438 15.000 28.282

x Note: Capital Investment for vehicle production (excluding engines and transmissions) is not substantial and its 
expansion therefore is not 1ikely to be a constraint on demand, 

xx Gasoline engines. Total Installed capacity will be 20.000. Figures show anticipated application for light duty
pick-ups and minibuses after al • jwing V 000 umtf for passenger cars. ¡w

xxx Light- duty application was taken as or il f of total production planned, the remaining half being for passenger "N>
cars. ^
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5.1.2 Engine Production

5.1.?.I Minibuses of local manufacture are powered by gasoline

engines. Onlv one mar- facturer (Ot ar) uses diesel eu"1 . 

but two new diesel mr ha.-t recsi.-.cly been Introduced to 

the market by TOE and V'-'-ssn.TOt works in collaboration with 

International Harvester and Karsan with Peugeot. Pick-up 

situation is similar in that although f>-ro manufacturers have 

diesel models (BMC and TOE), a ■- Is : . percentage in the 

market still has gasoline engines. Developments in l , :al 

market and trends in world automotive industry indicate, 

however, that diesel powered vehicles are preferred for 

commercial vehicles because of lower running costs including 

fuel economy. Hence if diesel engines b» ome xcca^l e 'lable, 

they are expected to sell well. It is assumed that local 

manufacture will meet quality, cost and delivery requirements 

of vehicle manufacturers.

5.1.2.2 Vehicle manufacturers using gasoline engines assemble their own

engine from CKD and bought-out parts procured from sub-suppliers. 

But, because each manufacturer requires only a small number of 

engines, modem production facilities are not available and main 

components have to be imported consuming large sums of foreign 

currency. Situation with diesel engine users Is much the same

U.w. B U A M M O . 197 ATATÜRK BULVARI P.O. BOX 407, ANKax .A
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except BMC firm which has attained a fair degree of localisation. 

BMC is expectta to reach a capacity of 12 000 nos p.a. of 52 HP 

engines by 1988, d of this it is presumed that 6000 will be for 
tractors and balance v,J' for their -trk-up production. Annual

anticipated production it at¡••wn o-- t ¿bj.i 4,
5.1.2.3 A nr: manufacturer of 5.-; lies, gasoline engines (Otosa ;

is reported to be inves su. . t auction in 1983 for an
installed capacity of 20 0 i engines per annum expected to be 
reached by 1986. It is understood frem 2pO, that in addition they 
are expected to produce 12 000 numbers p.". of medium duty diesel 
engines of 110 HP. Annual anticipated t.rcdcc1- ' -• 13 ehowp on Table A.

5.1.2.4 TUMPSAN:
From comparison of demand and supply, er. initia' capacii of 

20 000 per nmuri was recommended for Tumosan. As is seen from 
table 2, when thJ;. capacity is created by Tumosan, inttuj.i-: 
capacity for light-duty engines will reach . total of 36 090 - r4 
will be able to meet demand until 1986. From 1986 onward', both 
engine production capacity and vehicle production capacity will 

need to be expanded to meet anticipated increases in demand and 

Tumosan was therefore recommended to examine expansion plans in 
1906 in accordance with development in the market.

5.1.2.5 Table 3 shows anticipated demand and supply under minimum demand 
conditions. Comparison of planned production of engines with

V.M. B U IL D r N O . 1»T A T A T Ü R K  B U L V A R I P.O . B O X  "0 -/, A N K A R A C A R L E fl : U N D E V P R O T K L  : 2 *  94  85 T E L E X  : 4311*4
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TABU - 4

rR0L'r-'~l0f. : LANS OF ENGINES E' 8MC, 'OTOSAN AND HAN 

;T-ovided by Sp0 - 1 ?ntives Departs

YEshj | 52HPX
B f 

75HPXX
*
120 HP 145HP

0’ • 
b5-78b?xxx no HP

M A
180-220HP

N
240-350HP

198 .312 161 1.800 400 - - - -

4.000 200 2.500 500 2.000 2.000 - -

• Î?. 3 5.500 300 3.200 800 8.000 6.000 -

i c 34 7.000 400 4.000 1.500 12.000 7.000 2.130 1.270

1985 8.500 500 5.000 2.000 15.000 8.000 2.800 ’ '30

1986 10.000 600 5.200 2.800 20.000 10.000 3.350 1.950

1987 11.000 700 5.500 3.500

ooooC\) 12.000 3.300 3.. *

1988 12.000 700 5.500 3.800 20.000 12.000 3.250 3.450

1989 12.000 800 5.200 4.000 20.000 12.000 3.150 3.^0

1990 12.000 800 5.000 4.200 20.000 12.000 3.050 3.950

x Figures show total production planned. Liqht-duty applications are expected 
to make up one half of total production ,the remaining half being for Leyland 
tractors on which a version of this engine 1s used.

xx Possibly intended for such stationary applications as a1r-compressors and 
similar machinery not taken into account 1n forecasting demand.

xxx Gasoline engines. One half of total production 1s intended for light-duty 
applications, the remaining half being for passenger cars.

U.N. BUILDING, i n  ATATÜRK BULVAR1 PO. BOX 407. ANKARA CABLES : UN DEVPRO TXL ; as 94 »» TKLtX  : 42M4
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demand shows tha». r.he<\'u is no danger of underutilisation
of capacity even ’ r very v-1 ~vo-. ble market forcea. 
r is to be noted, hcwever, that nsion plans of Tumosan,

ioreseen for the yea 1936, ' »eo to be changed from the 

originally planned 40 CIO ver annum capacity to 30 000 in 
this case of unfavourable market forces until 1990s.

5.2 MEDIUM DUTY ENGINES FOR AUTOMOTIVE VEHICLES (&5-170 HP)

5.2.1 Vehicle Production
There are presently nine firms that manufacture medi-an-d'" »• vehicles, 

table 5. Installed cape for the production of trucks (seven 
firms) is 35 250, for buses (three firms) 2000 and for m'dibuse» id00. 
Construction machinery are not yet produced in Tu ey, but MF K ha- 
undertaken to set up a plant to manufacture theift_for the t:u.t : chng a 
capacity of 470 units per annum has been assumed, thus making a total 

installed capacity of 39 520 vehicles per annum for medium-duty 

applications.

5.2.2 Engine Production

5.2.2.1 There is only one manufacturer of truck diesel engines and
this firm, BMC, has attained a fair degree of integration in 
this field. The engines produced are licensed by BMC (now
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TABLE: 5

PRODUCTION CAPACITIES FOR TRUCKS AND BUSES

Blr!e§mi§ Miltetler Kalkinma Program

U N I T E D  N A T I O N S  N A T I O N S  U N I E S

FIRM

TRUCK 
PROEuC!. 
CAPACITY

E
BUS AND 
COACH

( U S E S  

hlDb. j TOTAL TOTAL

BMC 9.000 - - - 9.000

CHRYSLER 3.000 - - - 3.000

GEN0T0 6.000 - - - 6.000

MAN 2.250 500 - 500 2.750

OTOKAR - 200 300 500 500

OTOMARSAN - 1.300 800 2.100 2.100

OTOSAN 7.000 - - - 7.000

0T0Y0L 4.000 - 700 700 4.700

TOE 4.000 - - - 4.000

35.250 2.000 1.800 3.800 39.050

NOTE: MKE plans to set up a plant of 470 units pa capacity for 

the manufacture of construction machinery 

'lure*: Ministry of Industry and Technology

О.И. BÜILDINO, W  ATATÜRK BULVARI P.O. BOX ">V ANKARA CABLES : ÜNDEVPRO TEL : W M M TELEX : 4UM
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British Leyland! and the firm rates Its capacity at 9 000 units 
per annum made T  4200 of 145 HP,and 5000 of 120HP. In addition 
th>. firm has a capacity for 800 nos. of 75 HP(possibly for miscel- 
lanous stationary , r-plicatiens). Actual production reached in 1976 
v/es about 5000. This firm usc^120 ir:-* 1-5 HP engines on TM 140 trucks 
of their own production,henca the availability of the engine to 
other possible users it lulled. Details are In Table 4.

5.2.2.2. All truck manufacturers, ^ept BMC,used to import their engines in
CBU form until recently. The government brought re?trlotions on imports 
from 1979 onwards and since then truck manufacturers car only import 
KD and assemble their own engines from these components and bought- 
out parts. As the number of engines required by each manufacturer 
is too low to justify Investment for engines,'he local content 
ratios are very low.

5*2.2.3. One truck manufacturer (OtOsan) is reported to ¡.-e invescia* for a
separate engine plant at Inonu (Eskisehir). It is understood that the
plant is to have an installed capacity of 12 000 J.esel ? s S- 
110 HP per annum. As this firm (Otosan) also nmufactures trucks 
(Ford D 1210) it was assumed that all engines are Inter f , their
own truck production plant and It was further assumed that thin firm 
will increase truck production capacity from the present level of 
7000 td 12 000 to match the engine capacity planned.

U N. B U tL D I N O . m  A T A T Ü R K  B U I,V A R I  1 * 0  B O X  « .W K .U iA C A B L E S  : tT N D E V P B O  T E L  : 34 M  15 T E L E X  : 42664
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4 E\i3tirg (EMC, 9200, id planned ÏQtosan,12000) diesel engine production 
capacity thus adds up to 21 200.

Tu -o=>*-.i has been recommended ic go uhea ! with Its project to ult c*-

modificatlons:
1- It should manufaature In the first instance only a 130 HP 

engine and go into tie question of manufacture of other 

engines after detailed market in’-is¡ligations which may be 
taken up in 1984-1985.

ii*- The actual purchase of machinery and pi a must f>c p!usd

to suit .-.-tual requirements. While one each of the ‘pecial pur- 
p( ■ i machinery .-.-ad assembly of engines will he nect:ss<.t>•, s 

close look at all general purpose machines where the requi ■»-

j .2 .2 .6 in:.-1-> 6 shows anticipated demand and supply,including the 24 000
capacity to be created by Tuinosan. It is seen that existing vehicle 
production capacity will be "ufficient to meet demand until 1987 
end silica capital investment for vehicle productidn is not subs- 
tserial,Its expansion is unlikely to be a constraint *n demand.

5

ftly produce 24 000 engines 2 a is subject to cue following

ipents are for more than one should be undert"
optLtnta utilisation af all assets.

«JI. SU1LDINO, IVI ATATÜRéC BUX.VARI V.O BOX -ir, AMXAIM CAM,¡-a : UNDEVPRO TEL : W 54 S3 TELEX : 426S4



TAb^E : 6
ANTICIPATED DEMAND AND SUPPLY FOR MEDIUM-DUTY DIESEL ENGINES (FAVOURABLE CONDITIONS)

YEARS

Vehicle
Production
Capacity
(Minibus
pick-up)
see table 5

ENGINE MANUFACTURING CAPACITY PLANNED PRODUCTION OF ENGINES
DEMAND ( 

DOMESTIC

Units pe 

EXPORT

r year) 

TOTAL
Existing
BMC

Planned
OTOSAN

Re conn, 
for

T0MG£AN TOTAL
Existinq 
BMC xx

Planned
OTOSAN

XXX
P' anr.̂ d 
TÜM05AN TOTAL

1983 17.571 1.760 19.331 39.520 9.200 12.000 24.000 45.200 4.000 6.000 4.800 14.800

1984 21.678 2.170 23.848 39.520 9.200 12.000 24.000 45.200 5.500 7.000 8.000 20.500

1985 26.765 2.680 28.935 39.520 9.200 12.000 24.000 45.200 7.000 8.000 16.000 31.000

1986 33.794 3.380 37.174 39.520 9.200 12.000 24.000 45.200 8.000 10.000 21.400 39.400

1987 38.743 3.870 42.613 39.520x 9.200 12.000 24.000 45.200 9.000 12.000 24.000 45.000

1988 43.313 4.330 47.643 39.520x 9.200 12.000 24.000 45.200 9.300 12.000 24.000 45.300

1989 44.637 4.460 49.097 39.520X 9.200 12.000 24.000 45.200 9.200 12.000 24.000 45.200

1990 44.736 4.470 49.206 39.520x 9.200 12.000 2*.000 45.200 9.200 12.000 24.000 45.200

Avg(1983-86) 24.953 Z.498 27.451 39.520 9.700 12.000 24.000 41 200 6.125 7.750 12.550 26.445

Avg(1987-90) 42.857 4.282 47.139 39.520 9.200 12.000 24.GOO 45.200 9.175 12.000 24.000 45.175

Avg(1983-90) 33.906 3.390 37.296 39.520 9.200 12.000 24.000 45.200 7.650 9.875 18.275 35.800

x Capital investment for vehicle production (excluding engines and transmissions) is not substantial and it s expansion 

is not likely to be a constraint on demand.
nj

xx 120 and 145 HP engines from ta ie 4. &
re

xxx Figures taken from table 4. w

y
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!• untied crion sf eng.l-.i2B matches anticipated demand until 
\98d and ext- -ad for the period 1988-1990 (about 3000 per 

annum) can be r 1 overtimr working should the manufacturers

is shown in table 7. t ¿-s to he noted that under these con

ditions vehicle produi rfr-n rapacity and planned production of 

engines may be in excess of d< tianc’. However,the pot ~bie r.ru 

civilian use for Tumosan t •■g.'.neno* re ten into account 1r. 
demand estimates (since BMC and Otc-:-n Ju'e5 ore not <-si table 
for non-civilian uses),may increase «• - *"■ ” ' * "

Tumosan .

5-2.7.9 It - understood ¿hat n Joint sector pr J rcl for

diesel engines is also under considc-raf l-.n.Pros ■ •1 ■'

these two in the context of limited unmet demand hrr : :
• alt with in chapter VI-Policy Consideration(paragraph 6.2)

5.3 HEAVY-DUTY ENGINES

5.3.1 Heavy-duty engines used tor truck-tractors,construction machinery, 
povor g-riera..crs and for marine applications are not produced in 
Turkey.All demand i.i met. by imports.

be able to fullv utillre the' "tiy.

5.2-d.o pattern of dec end a

O N . PU U IK N O. 167 ATATÜRK B U LW .;,) F.O. —.!•{ '17. A * CABI.rS : i'NU EVPRO TT’L : M M M rn.EX :



TABI
ANTICIPATED DEMAND AND SUPPLY C0K MED I Ui’-DUTY ~S (MiDTM'JM DEMAND CGHU.)

Veh icle
. AND ;Units per y;-?r} Production ENGINE MANUFACTURING CAPACITY PLANNED PRODUCTION Or 1 ' ■

LapaC1Cy
(Minibus, Recomm.! P 1 ar- if,d
pick-uo) Existing Planned f a  r E - fn 010SAN N1 r.-rir»#1 .

YEARS l - -STIC EXPORT Tei Al see taole 5 BMC (OTOSAN) TOMOSAN T AL . : ,L X x> V-MCl. : JOT'T _

KST ' i. ¿56 1 .625 IT.88 i 39.520 9.200 12.000 24 .0:1" ’ 45,235 4.000 6.000 4.800 14.801-

19 M ’■5. -«9 1.875 20,524 39.52J 9.200 12.000 24.000 45.200

oof_T. 7.000 8.000 ?0.5-T'

198F ¿1, l •; 2J93 24.119 39.520 9.200 12.000 24.000 45.200 7.000 :/.on 16.000 31.000

1 «85 . Hd 3 493 27.4S2 39.520 9.200 12.000 -, , , . -, ¿-r J!XJ 45.20(j 6.000 '0.000 ?1 4 JO 15.400

1%: C ■' . -'s 3.875 31.519 39.520 9.200 12.000 45.200 4 ¡Jf; 12.000 24.GOO 45.000

Ì 9a8 j .937 3,1 99 35.185 39.52L 9.200 12.000 • < ¡no 45.2 S. 200 12.000 24.000 45.30

livj 3;.347 3.185 35.032 39.520 9.200 12.000 1 - - v n  2, 00 12.000 24T30 45.200

1990 30.326 3.033 33.359 39.520 j 9.200 12.000 : ■ .ooo 45./00 j 9.200 12.000 24.000 45.200

Avg(1983-S5) 20.478 2.048 22.526 39.520 9.200 : 2.000 24. J. 6.125 7.750 Ì2.550 26.445

Avg(1987-90) 30.727 3.073 33.800 39.520 9.200 ! ̂ ')r . 24.100 s . ^ 9.175 12.000 24.000 45.175

Avg(1983-90) 25.604 2.561 28.165 39.520 :?. of. r.'.OOC 24. r.)G 4S . 7.650 9.875 1C.275 35.860

x 120 and 145 HP engines from table A.
xx Figures taken from table 4. ¡? №

ft)
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5.3.2 There are two projects to* ti.c production of heavy-duty engines 
above 190 HP. One is planni.. jy Tumosan in Aksaray (Nigde) integrated 

plant and the other is by Ercan holding A.§., in which MAN of Wtst 
Germany arc reported to be pp .-ticipaf' with a 35% foreign equity.

5.3.3 Tumosan has a license agreement with Volvo of Sweden, and intends to 
manufacture these engires in the building erected for medium-duty 
engines in Aksaray site. Preliminary engineering work is completed 

but no machinery has yet been bought.

5.3.4 MAN project of Ercan Holding foresees an initial capacity or .000 
engines pa and the planr in o be located within provincial fcr >rv.1 ri os 

of Ankara. The project has been issued with an incentive certif ¡.cat _ 

and this certificate stipulates tiie investment to tart In i.. at ¿if 
of 1981 and plant fully comnissioned by the end of 1983. The engines to 
be produced are in 180-350 HP (D 25 series of MAN) and the project 
foresees bus and heavy-trucks as main field of applications for the 

engines. The anticipated production year by year by MAN is shown on 

Table 4.
5.3.5 Market estimates of Ercan Holding as 3191 units in 1980 and Increasing 

nearly four-fold to 11 377 In 1986 are unrealistic, apparently based on 
a GNP growth rate of 7% pa are likely to be too high. Earlier estimates 

of Desiyab (App.17 ) which predicts an average tjtarket of 3665 engines 
pa for the period 1983-86 could better represent the size of this
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market. Neicher estimate however has looked at the saturation 
point when tl.. demand will be principally for replacement.

5 3.0. The size of hea- j -duty engine market dees not allow two engine 
anufacturers to operate oil internationally competitive and 
economic production levels. ThLe Id mean that only one of 
tne projects should be nil'.'

5.4 TRACTORS AND TRACTOR ENGINES

¿atNgnilil tailletier K d lk m m a  P ro g ra m

J N I T E D  N A T I O N S  N A T I O N S  U N I E S

5.4.1. Tractors

5.4.1.1. The level of integration in the present tractor industry 
appears to be extremely lov: number of manufacturers and 
models are too many and the production level n- г any of the 
manufacturers are too low to permit economical manufacture. 
Degree of integration varies greatly among manufacturers: 
Ош / ttur ’ of the present producers (Turk Traktot ,Ei.C and 
TOE) have attained a degree of integration and a fourth, 
Burtrak,ls understood to be investing. All othei pro* ucers 
are "assemblers" with almost no degree of integration,and 
hence heavily dependent on the availability of foreign 
exchange of CKD.

5.4.1.3. The total installed capacity reported, 122 500,1s supported 
by neither the level of production reached (max 37 453 in 
1976 when installed capacity was 44 900) nor the expansion 
of rated capacities by a relative growth in the degree of 
integration of the manufacturing

O.N. BUILDING, 1»7 АТЛТОВК BULVAKI F.O. BO X 407, 7M 4ARA C'.D LM  : UNDEVPRO TXL : it И  15 TBLEX : 42M4
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facilities Total install. ' cap.-city (including Burtrak) for transmissions 

appears to be between 43 OCO-';'*' 000 pa* and : i ' understood that Hema 

plant in Pointli will be able to supp;y gears and shafts to the same 
extent. Except BMC, there is almost no , ;r:2 manufacturing facilities**
and the production level of each "■arufaeburer is too low to enable them to 

set up their own units. The tota1 capacity reported, 122 500, is 
essentially the capacity to assemble tractors when parts/components/ 

semicomplete units are available. It appear:; *hat matching capacities for 
pressing, and semicomplete units are also nc- available. This adds to the 
imbalance in this industry.

5.4.2. Tractor engines
Î.4.2.lJhe present practice ol each manufacturer assembling its own engine from

CKD and some locally manufactured parts (mainly from sub-s’-PF-ier. . .. 
uneconomical. Types of engines should be reduced. Jor this pu^po'-;;, the 
engines manufactured in Konya by Tumosan should be fully uc.ii.tz* .. it is 

understood that Tumosan started engine assembly in March 1981 on a 50 000 

pa capacity assembly line and is considering expansion to 100 000 pa. 
Expansion plans of Tumosan should however be closely monitored to ensure 

that they match the development of tractor demand.

* Assuming production facilities of firms involved are matched with the

assembly capacities reported.
** BMC uses engine of own manufacture, 30 HP, 6000 pa. Iltor uses locally 

manufactured small engine (about 10 HP).

co. ; TEI. ; 20 M  05 TEI/BX : 420040.1». BUILDINO, 107 ATATÜ R K  B IX V A R I t ANKARA CABLES : ’ ■ DEVPRO
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5.4.3. TUMOSAN Pl ' FOR TRACTORS AND TRACTOR ENGINES

'.4.3,1. In the interest oF eccncti > il manufacture of engines. tr. -
initial capa, ' t y  c. M i . appears to be j'j.n I- :

Ho'.r.. o r , the  a  ah ' -r. ; о <r th e  market v :  ti depend r r.

and this is л: :ue which,beside г.-pects of price and
delivery,will involve consideration of co-nmitments with 
licensors and technical/economical feasIHli ty of ts  ̂
adaptation of these 1г.еь о their tr-ictor designs.
The restructuring of the r • :‘cr i/dustr.-.which i-> hail; 
needed,is dependent on economical manufac* • г and eta”It,at1 
standardisation of main part-.. f  eme. p h iu  ’ . oke at
with this background and subject to jnсгег fi.J négociations 
with other tractor assembler/manufacturers aho.ild.for 
the t 'r - e i. к he limited to

5.4.3.2. With the above background table 8 shows the numb ■ of
Tumosan engines that is expected to be available to other 
tractor manufacturers. It will be seen that in 1982,83 
84 and 85,the engines manufactured will be just sufficient 
for Tumosan and Turk Traktor.

ac-cr:abili ■ r.giiies ->y other tractor manufacturers

2 5 000 tractors in 2 shif-s and 
50 000 tractor en о .:es io 2 sb.'f'

UN. BUILDING, 187 A T A T Ü R K  BULVART • ■O) 407 A.U-.AKA CABLES : UNDEVPRO TEI. : 26 M  87 TE' :<
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3.4.3 Jo.-a engines may be availstie '’or adapted use In 1985 depending
on the production programing of ark Trakt.or (opacity 22 500 tractors 

pur ar.n. ' j, but real availability will come In 198n when Tumosan's 
engine proo -.cion can rire to ‘ < f '*• wi; overtime working. Since

62 000 (see App. 18 ), it would a . .-nr that Tumosan will be able to
provide all the engines needed. It is ’■'resumed chat there are no
other plans for the manufacture of tractor engines 4n Turkey a d

hence from 1986 onwards Tumosan should plan ermine- "eduction so as
to meet the requirements of all tractor mar'ifa .u: . ,

UN. B ’JILD INO, 197 ATATÜKK BtK.VARJ r o .  i O X  V,~ AN CABLES : i.'NDEVf’ RO r s t .  : it 54 85 TE l.EX nbn*

total tractor demand in 1J86 Í9 to be between 54 000 ana
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CHAPTER VI

POLICY CONSIDERATIONS
6.1 GOVERNMENT POLICY FOR AUTOMOTIVE S^G^OR

6.1.1 Local manufacture of engines id transmissions,first foreseen 
in the second five-year de77"Lapment plan (1967-7?).has been
occupying 2 .ironir r.t place ia the development strategy of 

Turkey for the last fifteen years.The third and fourth plans 
assigned the task of leading the development of this sector 

to state enterprise^.

6.1.2 Production of engines and transmissions,aimed at integral 
manufacture of vehicles and tractors in Turkey,is supported 
by several factors:
i- It would enhance the value added and promote i. ' '•hno- 
logical growth both of which are low in the case rf an 
assembly industry dependent on large scale p,..ts

ii- The domestic market together with potential exports 
(estimated at 10% of local market) can support plants of 
economic sizes.

iii- These industries are rich in "external economies" in that 

the technical and management skills required by sub

suppliers would be an asset in developing other engineering 
industries.

iv- Export potential created by integaated production of

V.H. B T7TLDINO. 1*7 A T A T Ü R K  B U L V A K I P O  BOX 40? ANKARA C A B L E S  : U N D E V P R O TEL : 2* S4 ts TELEX : 42M4
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trucks ana .r 'tors would more than offset the cost of imports 
and hence mak cKs 3ector self-sufficient in foreign currency 
developing into • net export earner.

6.3.1 While financial constraints hs-e c ”'e in the way of r hysi'-al 
realisation of the Tu... ’o pr" t= originally conceived, 

today there are two £ ; irs which have emerged on the scene 
and are relevant to the future of Tumosan projects and indded 
the future of diesel engine industr-’ in Turkey.These are:
i- There is a downward revision of total demand for the types 

of engines envisaged by Tumosan ana
ii- Private sector has shown interest a n ’ productd n'and 

to step in to augment capacity for engine oarufact•.r«

in Turkey.

U N I T E D  N A T I O N S  N A T I O N S  U N I L S

6.2 MASTER PLAN FOR DIESEL ENGINE INDUSTRY
6.2.1 In order to take an objective look at tte.totality of deman;' 

and capacity for diesel tngines.an integrated chart has been 
prepared with the help of SPO (Tesvik ve Uygulama Dalresi)

Table 9.
6.2.2 It will be noted from this that

i- There is a shbstahtial demand for tractor engines ( estimated 

at a level between 65 000 and 85 000 in the year 1990) to 
justify the speedy completion of Tumosan's project for tractor 
engines which as recommended in technical report no V,may 

be set up for 50 000 units pa in the first instance,

U  N  B U IL D IN G , 1*7 A T A T C R K  B U L V A R I P H  H O v  <0' <\NKARA C A B L E »  : U N D E V P R O TEL. : 2 6  M  05  T E L E X  : 42604
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ii- Tak ng Into account the anticipated eapacity for light- 
duty d i..s I engines with BMC and that planned by 

Otasan.t cit ’.3 ar Lo justification for another plant
with a c i v a c i t y  of ','C 030 'a or two shift ' a . i a  ci.'

iii- Vi. prcjtf-'on of capacity for medium-duty engines 
as 12 000 iл £ iiO H?t> planned by Otosan and 9200 
existing with PMC (excluding 000 for staffonarv appli

cations), unmet den;..a in 1°ч0 .я anticiuiteu to 

be 13 000 under rnirim j;’: dema ‘j.nd.-t.'> ,s end 2 • 000
under favourable conditions,  ̂ s ■•;om for one
more plant. For this plant to 't  p-'o c ~ an 
cc rr; e* 1 ive in export markets,it could ■ *  ̂ part of 
a lartn.r diesel engine plant of j0-4u 000 pa tci.a.1 
capacity in which case addin . al . res merit ;1 be 
mainly for tooling and auxilliary units w.il be shared. 
It is understood that in addition to Tumosan Mddium- 
Duty Fng^ne Project,a joint sector project for medium- 
duty vehicles,trucks and buses in particular,is under 
consideration.

In the context of what is fetated above,the Government 
¡houix take a policy decision on implementing one of 
the following two alternatives:

AJt.l. The Joint sector project to manufacture 
10-15000 engines pa by 1990 and ALSO to achieve full

’•ecoujnenlec ir :a' C'-uort :c vi.

UN BUILDINO, 197 ATATÜRK В ОТ. VA RI е л  I р. ANKARA '■АВ1.ГЛ : UNUeVPRO TRL : 29 54 85 ТТХГХ : П Ш
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local ncegration by that time .
Alt. 2. T'-£i- at to go ahead with its project for medlum-
ducy engines but with foljo« 'ng modifications:
i- initial capacity to be it '2 000 pa.
ii- master plan ro a at 24 000 pa

iii- fu’l ir.tepi-.tr an to be achieved by 1990
iv- possible non-civilian user, should be taken into 

account.
For presentation purposes,master plan foi diesel engine 

industry (table 9) shows only Tumosan capacity of 24 OOOpa. 
iv* Total demand for heavy-duty eng1 L. -inticit. a*- 1 to 

reach s level of 4300 units pa by 1990 ar.d hanc- there 
is room ' nly for one manufacturer.Ercan Hold1 is 
entering this field with MAN project for engines of .’30 HP 
and over. Initial capacity of 7000 units pc wi',-, pre
vision to expand to 11000 selected for this project 
appears to be too high and a review of investment 
pla^s voild hp desirable.

6.2.3. The master plan in Table 9 is based on tractor engines 

being manufactured by two firms,light-and medium-duty 
diesel engines by tfc*-ee firms,and heavy-duty engines by 

one firm. These manufacturers should try and reach 100X 
local manufacture during the eighties* It is felt that 
it will not be necessary to give any more incentives for 
diesel engines. To ensure updated technology for design

U N  BUILDING, 137 ATATÜ R K  BULVAJU
and manufacture.However the market should be kept open

T.O. BOX W l. A- KARA CAH.BS : UNDEVI'RO TEL : M M U  TELEX : 42M4
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to competition ' "tn foreign manufacturers. 
t.,1 DESIGN'

Facilities for original design of diesel engines and their 

associated subsector:, like trrnsniss. or.s ere extremely limited 
. Turkey. It is considered. crucial ' e healthy growth of the 

•.nf'u.- try that a strong cadr. . i-.gj.ne rs be tr?.i ed,
Tumosan and otne.r manufacture, i. 11 xs fed t,should specifically be 
asked to make a plan of ac .x n for this activity in consultation 
with their collaborators.

6.4. ADAPTATION OF ENGINES

6.4.1 It i3 necassary to ensure that the presen vehicle and tractc 
manufacturers who do not have capacit- or engine lu.mufacture 
get their suprslies from a Turkish manufacturer.

6.4.2 Simultaneousxv it will have to be ensured that the engines

variety of vehicles and tractors and measures for adaptation 
by vehicle manufacturers will be essential.

6.4. : While foreign exchange is being given to individual manufac
turers to import GKD's of a Timber of models,the industry 
will have both immediate and long term economies if they 
use a standard engine even in the initial stages when the 
new unit will need to import CKD.

6.5. RESEARCH AND DEVELOPMENT

A national R and D organisation -o handle problems of adaptation,

made by local manufacturers can and wilL be fit!

U.M. BUILDJNO, lit ATATÜRK BULVART F .O  S O X  < * ! .  A . K A R A o»m .ef*  • frrinRvpico TEL : 21 M SS TELEX : C2SS4
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trial of in con- a  and designs,follow up of international trends
l.:i designs anl mar ’ e.-tv» i- :<:■ chnologi.es will be desirable, This 
could be done cilfi r wing of Vehic.1 •? Directorate of Armed
For .-.c or i. d Tumosan,

6.t statement op po n e•;:s_a h u_OBjf-'-;

In view of the r .... ;w e  , .ndustcial pi _ute of

Turkey involving gj eat an < 1 ~ace on marker forces it is ueceesary to 
identify the course that :j rf-. lie •.■-d m  years to come by

Tumosan as well as their r«iit j o i  •• a . t u  ' princioai users parti
cularly from the point cf view f sc: ability and adaptation of 
former's products by the latter, A clear r< cement of •• rr... .ant'a
directives will help the Industry to go for.v -a in ;it ¿meed
manner and avcv u .-er ■><•••• - i i-ager in the ... •, rnmne; ■ -■> lot self
reliance . > this r

iBT.W : i.NiiRl'U.N, BUILDING, 187 ATATÜRK BULVAR1 t'.O. N K P.A TJ£L M  54 85 TBLJ5X • 4 ? « 4
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• V  Ir.R VII

LICENCE ACRELiiENTS

• Au init.al iy Las been made by Chief -¡clinical Adviser with fcrei a
collaborators in the context of the n**.-.•! by • v h indnstt 1.0 ',vz. 
own interests to the exten" p.oss Is 2 la no ..ting these agr • .ments.
A broad outline of salient poirts at may be borne in mind is gi.-’en
in succeeding paras. It is .elevanc * - point on*- that some of these poL'.ls 
are already covered in agreements bn., to vsrl'j degree of effect! "-';wss - 
the final clauses being dependent considerufv or. n?^otiat ire; s* rengtns 
of both parties:

7.2 JUSTIFICATION
■ 1 The license proposal must justify the appro or- .-mess c-r a.A 

proposed to be acquired with specific reference to t '.hnol ,k,v 
already available in the country. This should cover:

(i) a comparative analysis of alternative techn fogies,
(ii) justification for the technology recornmen leo,
(ill) domestic market forecasts,
Civ) export forecasts,
<!) obligations of licensors for economical, manufacture of a salable 

product,
(vi) limitations/constraints (eg. availability of aid from a country) 

which inhibit a wide choice.

7.3 PRODUCTS

/.i.J, T’ agreements should cover the possibility of manufacture of other
products made by the licensor or products licensed by other licensors.

7.3.2. There should be no restriction In the application or uses to which 
the licensed products can be put.

U.N. BUILDING. 197 ATATOHK BULVAKI P.O BO  A N CABL&X UNDEVPRO TEL ; 2d M  IS TNI.EX : 4 ? -H
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7.3.3. Products should be clearly defined including major specifications.

7.A UPDATING OF KNOW-HOW
7.4.1 The licensee should have full tights ov±r design improvements made 

by it and should be in a positions tc ooo.in patents world-wide. 
The licensor should be obliged to c^eck them and comment nr tĥir. 
if desired by the 1 cens .- y *■.. <a sublicense to the

licensor on a royalty free - sis during the term of the agreement.

7.4.2 The licensor must guarantee to inform the licensee of all impro
vements made in design or production te hno' -gy including patented 
and unpatented techniques,within 3 m- :hs - their bt'-c adopted 
in the licensor's works during the pendency oj. Lhe agm ont.

7.4.3 The licensor must guarantee that the design and prod ction techno
logy offered to the licensee includes the latest in use by he 
licensor himself and his associates,the choice of designs a:.c 
production technology to be licensed being left to c.*e r e ; ■

The data to be provided by licensor should include a comp •■active 
analysis with at least 2-3 world-renowned competitors.

7.5 DOCUMENTATION
7.5.1 Production technology documentation to be supplied by licensor 

will include
(i) Production norms for all components,subassemblies and assemblies 
in terms of machine-hours and man-hours with details of their 
calculation
(ii) Manufacturing drawings of dies,tools,jigs and fixtures.

7.5.2 Product documentation will include besides detailed designs complete 
calculations for design of product as well as individual components,

Ü.N. BUILDING, 197 ATATÜRK  BULVAJll P.O. BO X 4.VJ. /■ NKAKA CABLES : UNDEVPRO TEL : 26 M  83 TELEX : 42664
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designed by the licensor or his associates.
7,5,3 Industrial engineering documentation will include basic data for

compilation of production norms for all equipment used for production
of licensed items in the licensor's works.

7.6. EXPORT

7.6.1 The licensee should have the right to export specifically to ail 
Middle East and other Islamic countries and as far as possible to cthet 
developing countries.

7.6.2 If possible there should be an rrangement for the licensor tc buy 
back licensed products from Turkish firms at international prices.

7.7. PATENTS AND TRADE MARKS

7.7.1 The licensor should provide all legal data to sunoorr th= .'O.y
of patents and trade marks.

7.7.2 The licensee should ha\e the right to use the trademarks of ’:e M  ensor, 
if he so chooses. Any payment for this if desired by li-: rsor s;und
be saparately spelt out.

7.8 GUARANTEES

7.8.1 The licensor must guarantee that
(a) technology supplied Is suitable for the products covered,
(b) it will enable the licensee to reach the specified level of production,
(c) documentation is full and complete,and
(d) the time schedule agreed for documentation will be adhered to.

7.9. EXCLUSIVITY

7.9.1. The licensor should have the right to transfer the technology or
know-how to others in the country.

U N. BUILDING. « T  ATATÜRK BULVARI PO . 30X  « 7 .  ANKARA CABLES : UNDBVPRO TEL : 26 M 65 TELEX 42AM
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7.10. ASSIGNATION AND SUB-LICEMCING

WWI T E D  N A T I O N S  N A T I O N S  U N I E S

7.10.1. The licensee diould be able to assign the agreement to other parties 
if required by Government decree or in other cases vitji agreement 
of licensor.

7.10.2. The licensee should have "he right to sublicense to mther firms in
the country with the lice scr being kc t informed about sublicensors.

7.11. PHASING AND ITS MONITORING

7.11.1. The phasing of the transfer of manufacturing technology must be so 
done as to minimise the period of dependence for processed materials, 
intermediate products and components - (The licensor's aim is to 
stretch it over as long a period as possible). An agreed PERT 
network for all aspects of transfer of technology for monitoring it

8hould be appended to the agreement.

7.12. SUPPLY OF RAW MATERIALS AND COMPONENTS

7.12.1. The licensor should be obliged to offer raw materials am other 
purchased components and patented items necessary to be imported 
for manufacture of licensed goods. The licensee would however be 
free to order them either from the licensor ot obtain them directly 
on his own.

7.13. PAYMENTS

7.13.1. Royalties are meant to reflect the value of input of the licensor 
to the licensee and should cover specifically only the technology 
that the licensee is acquiring.

7.13.2. If possible the know-how fees should be converted into equity holdings 
upto specified limits,not exceeding 10Z.

ОЛ . В О П Д Ш Ю , 1Г» А Т Л Т О Я К  В Щ .7 Л Ш  P.O. BOX M l .  ANKARA CABLES :  UNDEVPRO TKL :  N  M  U  TELKX : АЗАМ
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7.13.3. Payments should be speclfleo in terms of 
(1) lump sum te \= i f any 
(il) running re-, alt'es
(iii) total fixed tee

* (iv) payments for technical serv'-'c-s.

7.13.A. Th. basis of these pa.’- -!*•:. ~ '■used on s e- «ar. .loa.
production) excluding iiu<. of imports from licensor. They should
be indicated separately f or various items such as
Feasibility studies
Detailed project reports
Plant design
Assistance in securing,installaiv . a..d start vn of rschinary 
and plant
Trainig programmes
Special design work
Technical experts from licensor.

Birleçm l? M illetler K alkin n ia  P rogram !
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7.14. TRAINIG

7.14.1. The visits of licensors personnel to Turkey shou ' r'ecifi
objectives and time bound programmes and for agreed periods which 
should be minimum. The licensor should satisfy the licensee that 
any experts sent by the former answer job description which have 
been approved by the licensee.

7.14.2 The training In licensor's works must cover all facilities into 
design,planning and control,industrial engineering,production, 
maintenance and should be free of charge. The.number of experts and 
their period of training should be specified.

7.14.3. The duration should be as short as possible taking into account 
the time for absorption of technology.

O.H. BUILDING. 1*7 ATATÜRK BULVARI P .O  l O X  407, A N K A R A CABLES : UNDEVrRO TEL : 20 $4 85 TELEX : 426*4
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7.15. OTHER RESTRICTIONS

7.15.1. There should be n restriction on voluae of production.

7.15.". There should be no restriction on
(i; sales (except as specifics!17 agi*ed),
(ii production,
(iii) pricing,
(iv) obtaining know-how v ora others
(v) purchase of materials and components from others.

7.16. OTHER DESIRABLE CLAUSE

U N I T E D  N A T I O N S  N A T I O N S  U N  I L S

7,16.1 There should be a clause for renewal of the ¿igreement at the aptian 
of both licensor and licensee.

7.16.2. Effort should be made to include a ’most-favoured-licensee' clause.

O .N . B U IL D O T O , 1 ( 7  A T A T O R K  B U L V A R I P .o  ÎIOX 107. A N K A R A C A B L E S  : t 'N D E V P R O T E L  : M  M  U  T E L E X  : 41 6(4
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CHAP-! "R VIII

CONCLUSIONS AND ; o m , >^ n s

8.1. CONCLUSIONS
8.1.1. Domestic Demand Levels

8 .1.1.1. Diesel engines are used primsi H y  cr: 

agricultural tractors and on < -.>mmerc il 
vehicles including pick-ups, minibuses, 

midibc-r buses, trucks and all types 
heavy trucks. There are, in addition, a 

number of peripheral uses among whir ' e 
more important are marine vehicles, 
construction machinery and stationary 

applications in power generators and 
water pumps.

8.1.1.2. Renewed forecasts for diesel engines (greater 

than 50 HP) indicate that total domestic 
demand will be at an average level of 
120.000 per annum in the 1983-86 period

U .N . 8 U T L D I N O , 1»7  A T A T Ü R K  B U L V A R t P .O . H‘ ■. IT/, A H K A R A  C A B L E S  : U N D E V P R O  T E L  : 3 8  M  IS  T E L E X  : !2W<
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and vi\] cis* to ab vk ’ '0.000 by 1990,

^ а Ы е  10. ar- tr.-ct \ p p 1 ica t ions are 
expected _ ’-rov: . i 18 ' f s t f ie 1 e
of use and make up over ¿0% of total 
demand. Next _• n importance come light 

duty and medium-duty commercial vehicles 
with approximate! 30 1 20% market
shares, respectively. - ’ :t у engine
demand is only about 4000 p°r annum 
But they represent a much larger perc - ,'C.ige 
Jn • i >? value and are comparable : f 
marker, chare to light and med lam-duty eng ii. es .

8.1.1.3. This level of domestic demand is sufficient 
for local manufacture on an economical 
and internationally competitive basis.
In this context it is important to bear 
in mind that manufacture implies nearly 
100% l-vel of integration with all major 

components produced 1 in Turkey and needs to 
be clearly distinguished from assembly which 

gives low added value.

и л .  в т ь о ш а ,  i n  a t a t Or k  b u l v a r i r.O. ’,M. A N K A R A A B I.E B  : U N  D E V  P R O T E L  : I I  3 4  I t  T E L E X  : 42 W 4
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TABLE 10 : AVERAGE ANNUAL DOMESTIC DEMAND FOR DIESEL ENGINES

MINIMUM DEMAND CONDITIONS FAVOURABLE CONDITIONS
APPLICATION 1983-86

period
1987 - 90 
period

1983 - 88 
Fe“iod

1987 - 90 
period

LIGHT-DUTY
VEHICLES 28.368 40.371 35.760 62.911

(60-80 HP)
MEDIUM-DUTY
VEHICLES 20.478 30.727 24.952 42.858
(80-210 HP)

HEAVY-DUTY 
VEHICLES* 
(220-350 HP)

3.665 4.305 3.665 4.305

TRACTORS 
(49-100 HP)

51.361 59.134 56.080 7?. 174

TOTAL 103.872 134.537 120.457 187.248

x These figures were taken from Desiyab study (1977).
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8.1.2. Vehicle and Tractor Manufacturing Industries
8.1.2.1. Vehicle manufacturing in Turkey, which started 

as an assembly industry in early 1960's, has 
developed over .ne years to a stage where it 

new meets local demand in almost all types 
of vehicles from small pick-ups to buses and 
heavy lorries. The only important exception is 
truck-tractors for articulated lorries. This 
industry has also shown a certain potential 
for exports in the past two years, spe ially 
in the field of c0 ^ches.

However, - the number of firms involved
is too many (8 firms manufacture light-d ty 
vehicles, 9 firms trucks and buses, and 

2 firms heavy trucks, and all being private 
firms) and this inhibits economical production. 

Thi3 and the high cost of investment on capacity 
for engines, gearboxes and rear axles has 
prevented manufacturers from investing into this 
field. Accordingly, facilities available for 
manufacturing engines, gearboxes and rear axles 
are very limited, making this sector heavily 
dependent on imports of complete units

UJN. BUIUHNO, 1(7 ATATOKK BULVARI P.O BOX 407. ANKARA CABLES : UNDEVPRO TEL : i* M U  TELEX : 42M4
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or components. As a result, the automotive industry 

is still an assembly industry in character, 
productivity is low, capacity 'utilisation is also 
low and consequently ■ r: te ai e iruch higher then

European prices for t i at vehicles.

8.1.2.2. This low degree of integration is also observed 
in the tractor industry in which currently eight 

firms ( 7 private, 1 government firm* operate.
The total installed capacity is repotted as 
122.500 but actual production has beta far shor 

of this figure. An equally critical aspect is f e if 
the degree of integration in manufacturing facilities 

which varies greatly among manufactur rs. Orly hr.e of 
the present producers have attained a fair degree o ■. 

integration (total capacity 39.500), and a fourth 
is understood to be investing. All others are 
"assemblers" with almost no degree of integration, 

and hence heavily dependent on the availability of 
foreign exchange for CKD’s.

ÏIJ». BUILD INO, 197 ATATÜRK BULVARI I* O 407, ANKARA CABLES : UNUEVPRO TB L : 2* 94 I »  TETJOC : 429*4
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6.1.2.3. This structure of the vehicle and tractor 0«ctors 
has affected the development of ancilliary 
industries whic-.. cc- u l«-> 1.. prove in special iR > s

as wel ! a. a '’f - v e c  . les oi seal

8.1.3. Diesel Engine Manufacturing Industry
8.1.3.1. Engine manufacturing faci' .i>s have high capital 

costs and wauld be uneconois ical on scales required 

by individual vehicle manuta:. rc-s. G o v ’rmnent 
regulations have allowed import of complet* unies 
(considerably cheaper than iocai produc tien 
in initial sgis ) until recently and su h 'rmrt 

is still permitted for bus applications. Imposition 
of restrictions on the import of CBU «• *..'i s 

(and transmissions) in 1979, however, led to each 
manufacturer setting up assembly facilities 
for their own engines-. As a result now almost all 

commercial vehicle manufacturers assemble their own 
engines from CKD and/some parts made locally in 

sub-supplier industries. The local content ratio 
of engines so assembled is low and what is more, 

it cannot be increased above about 5 0 % . This is 
because in-plant production Is required for higher 
local content ratios and, as pointed out above,

V.N. BUILDIHO. I t 7  A T A T Ü R K  BULVAn: V O. BOX l„1. A N K A R A  C AD J.EK  ; U N D E V P R O  T E L  : 24  M  * J  T E L E X  : 4 2 M 4
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tr requires inv * ;:rt se* rniagly beyond the capabilities 

ai i no inldual i if"" •

u.1.3.2. Thiif ;; snly '■•eh'. - :.i "i m u . c ' -i * 3

diesel engines. This . i i , EMC- , hrs reached a fair c eg: *e 

of integration and repon girie caps < ity at -2.000

units per annum. Out of this c ■ u ■Ivy 12 .CO1' 'initfi . t* »

for 52 HP engines(6000 for tra rcii - i 6 0 0 0 ' ' i r u i c k -

ups) , 800 units for 75 HP engines 'i'.iitr ' ■. - HU7

miscellanecus applications) and 9200 i:n• a Tor i 

145 HP engines (Pc'- trucks’). Actual p f r u 1 ■' 1 '

of the firm, ho .-evr • • a b e e n  low. and the h.

level reached in 1976 was around 50% of this installed 

capacity .

Enp'nes manufactured by BMC are installed onto their own

produce of trucks, tractors and pick-ups and hence

their availability to other vehicle firms is very limited.

8.1.4. Engine Projects in Private Sector

8.1.4.1. It Is understood from SPO that two private firm3 have 

been issued with incentive certificate® to manufacture 

engines. One of these, Otosan, belongs to K0(J Group

U N. BUILDING. 1*1 AT A T ttB K  BU LVAAl i O . ’ . ...k »ra CAD'.ES • '.,'UBVPRO TKL ' U  «  «  T F L E X  :
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plans 20.000 gafirlL ' (»igin*3 'S 5 -7 8 HP) and 12000 

c 1 i s 1 engines (110 HI, In (udrr', E o k. 19 eh i r . This firm 
cooperates with Ford end has i " s own . h i d e  aanu f a f ur l , g 

facilities and it is an*, i pip u«t t i»t the die,-»! •> :•,,.. as 
are for use or. their E ton • tucks (Ford D 1210). Oo t. of 
the 20.000 gasoline ang.tnc ~ planned if is supposed that

10.000 are. for their Anadol passenger car (not considered 
in this study) and 10000 for iigh t ••duty app 1 i cat ipiu; I n 

pick-ups and minibuses. The other flrr. I. As he longo t*"

F.rcati Holding and is understood to be ipt - hi

heavy-duty engines of 180-350 HP range. (This tlrn 
collaborates with V ' N - Zest Germany and the f o l e I 
collaborator 1 understood to be considering provii In? 
foreign equity). The tentative capacity f '^ure .1 f' is 
firm is 7000 units per annum. Otosan plans to start 

production in 1982 and MAN in 1984,

8.1.4.2. Both Otosan and MAN are vehicle manufacturers and it is 
supposed that theit engines are principally intended for 

their own production of vehicles.

U N  B U H .C IN O , 107 A T A T liR K  B V L \A  HI !- '  0 7  A N J . A f ' i CABJ.EB . -TNDEVt’RO Tn.  K  H  11 Tti.ex : «2SM
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8 . 1 . 5 .  7 75. ;/.К P r o  lectB

■.1.5.1. TUMOSAN was set up by tht Government In 1976 

with the aim of resti'ict g the automotive 
industry into £ driving, instead of a retarding 

sector for the r.. nomy. 7i SAV was to be 
effective in two ways. One was that local production 
and standardisaAcл in engines and transmissions 
would bring solutions to such problems as 
declining productivity, underutilisation of capacity 
and high costs that vehicle producers then faced.

The other was that TUMOSAN мои1'’ be instrumental 
in transmitting modern technology to sub-чир ?>3iere 

and large , ■ и ■ t ion figures would enable 
them to expand to economical capacities and 

operation levels.

8 . 1.5.2. TltMOSAN started five main projec t* to achieve 

this goal (Table 11).
1- Light-duty Diesel Engines Project;

40.000 engines pa capacity, Aksaray, Licensor 
Mitsubishi (Japan) (65-79 HP).

U N I T E D  N A T I O N S  N A T I O N S  U N I E S

K Support projects of TUmosan, Foundry, Forge and Central tftoling

facility are to be dealt with in a separate report at a later date,
U.M. BUU.D1NO, 1»7 A T A T C R K  BULVARI P.O. BO>. O'? ANKARA CABLES : U RDEVPRO TEL : 24 M  13 TELEX : «2444
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2- Medium- an , . v H \ Engines Project.*

Aks aray (Akmos a;> ) d5-i68 HP medium

duty engines 1 « r -8 a r. z

5.000 pa 250 -1 t; ei-ÈÎfLi-3 , licensor

Volvo (Swede: j  .

3- Tractor Engines F r r> : .j: ;
100.000 engines p .. , ¡.nay.* -100 HP range,
Licensor Fiat (I t r, 1 / ) .

A- Tractor Project__:
50.000 farm tractors pa, iU> n v i. 4-1<>0

range tractors o f two types, I, '.u k i  a t (Italy) • 

5- Tr ansntls s io r » .■ j e_c t_ .
Konya, 57.000 g<;at boxes pa, Licensor 2F(Germany)

42.000 rear axles pa, ¡J ten so i T) : a ' <A.

Investment Is under way at two sites in Central Anatolia 
in Akaaray(Nigde) and Konya- Total investment to date 
is 6 billion TL(bouk value). Assembly production in 
tractor engine plant was started in March 1981.
Production of tractors It- planned for end 19 82.
In all other projects, th'rc Is little or no progress 
because of non-ava11abil1tv of funds.

V.N. BUILDING, 187 ATATÜRK  BULVARI V HOX ' ANHAH.» U E': : '¡:.'i;K.V!T<0 TEL . 2« «4 W  TELEX : 4 R H
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Wi r , : If .  demand L-p < \ , ’ O be : Odd . . f i r s  '

6 u 0 0 - . 70 0 0  u n i t s r.o r  f '"CS and bMC b e i n g  t h e  on ' ■.•-lY.it.- s

m a n u f a c t u r e r  f>- • t> ; ese  e n g i n e s  w U. ’ i a t a pa i i y o f  d 0 0 0  un: i. i p a ,  ' i  ”

s h o u l d  t'.'-.pefj i !  i o 'is 1 y  c o m p l o t e  t l x  r i - s t  p, a •: o  . ! t S '■ ' 7  ' ■ r ' 3

c a p a c i t y o f  5 0 0 0 0  u n i t s  p a  o f  t r a c ' ó r  . ¡ V  . :• - è  ’ 1 r '

r- ì d u L Lai; ? o u s  l v , h o w e v e r ,  s t e p s  w i l l n e e d  t o  b . 3kCe by

\ ’ • : 'i i ' f ’ r * v a d a p t  M . c i r  p r u d v e t s  t o  t h e nl . fOhVI O ;g ' ' '

tie a; >.i c o v -  r ament i a c t i o n  v h i c h. ma.y i n c l u d e  p ’n.ó i i 7 !

C.f CKD a, pi.:,
8 . 2 . 1  . 2 .  I I u i  l -Dl'TY EM. iNf . I

Demand is >■ 1 ori t o  r e a c h  a 1 eve 1 b e t w e e n  •’ jtnK; .-nel 6.,,,n ¡ a by

w T' n  •• c a p a .  i f \  a v a i l a b l e  in  t h e  p r i v a t e  s e c t o r  i s  1 6 0 0 0  conv.n i s i n g ,

i .0000 C a r o l i n e  e n g i n e s  p l a n n e d  by  O t o s a n  ( e x c l u d i n g  1 >000 g a s o l i n e  e n g i n e s  

1ol Ana Jo.*. f i t s )  and 6 0 0 0  d i e s e l  e n g i n e s  w i t h  BMC. T h e r e  i s  t h e n  f o r e  s c o p e  

f o r  TllMOSAN '• <' g o  a b e a d  w i t h  t h e  f i r s t  p h a s e  o f  t h i s  p r o j e c t ,  t h a t  i s  

2 0 0 0 0  u n i t s  p a  o n  two sn i f .  b a s i s .  S i m u l t a n e o u s l y ,  h o w e v e r ,  s u i t a b l e  

' « t e p s  w i l l ,  h a v e  to be t a k e ,  by BMC and O t o s a n  t o  r e a l i s e  p r o d u c t i o n  

o-i  r 1 ’ n p. t o  t t i "  i i n s t a l l e d  c a p a c i t y  w i t h  n e c e s s a r y  h e l p  and gu ¡ . dance  

f r o m  Lbe  G o ve r nm e nt . .

8 . 2 . 1 . 3 .  MEDIUM-DhTY ENGINES

The de mand i s  f o r e c a s t  t o  r e a c h  b e t w e e n  3 4 0 0 0  a n d  4 7 0 0 0  a n d  t h e  

c a p a c i t y  (> ; F,t. ' : . w i ' . h  b ¡0 in  (J2 0 0  (¿r.£< e d ; n g  8 0 0  f o r  s t a t i o n a r y
U.N. i.'JU.DlNO, 1S7 ATATdRK BULVARi P.O POX 107, -NKARA CABLES . .'LCVPIIO TEL M  M  S5 TELEX I W
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applications) and tha planned by Otosan 12 000 thus leaving a gap of 13 000 
under minimum demand conditions .nd 26 000 under favourable conditions,

There is thus room for oue . re manufacturer,be it Tumosan or a joint sector 

project which,it is understood is under consideration. The crucial aspec^ 
which needs to be stressed is that •- e aim f all manufacturers -nus* bt cr 

achieve 100% local y,anufactu> ’ Uu* ..ug .. eighties. This Indeed,it is felt, 
should be an important conuiti?- o be set by the Government for approving 

any project.
It. is felt that a fully integrated plant tc produce 10-15 0°° engines may 
not be economical in this highly competitive industry. 1 o possible non
civilian uses for this range of engines,not take- irte acr mt in actnand 
estimates «should also be taken into account while taking ie‘. ■ o on creation 
of capacity particularly since BMC and Otosan engines are nor suitable for 

such ases.
With the background of a joint-sector project bei -.c, also under ec e.:deration 
for medium-duty commercial vehicles,it is recommended that . uc emment 

should take a policy decision on implementing one of the following two 
alternatives:
Alt.l. The joint-sector project to manufacture 10-15 000 engines by 1990 and 

also to achieve full local integration by that time.

Alt.2. Tumosan to go ahead with its project for medlumlduty engines but with 
following modifications:
i- initial capacity to be 10-12 000 pa
ii- master plan to be retained at 24 000 pa
iii- full integration to be achieved by 1990

iv- possible non-civilian uses should be taken into account.
uji. a m m io .  in  atatOrk  bulvari p.o box m . ankara cables ; undevpro tel . u  m $s telex : K m
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8 . 2 .  . . • It ;  f -DÜ'C.  ENGINE.'.

re is row- for cv.l :rUr.if £-turer in this range and r h.. private

... rr-. MAN who . i d  y i. 1 w C . [ -iM  for engines of over 180 '.r

• . d i.HC.li 'va f . -  tO dC; ' .1. • r f - ' t { , r:- : -Û bv 1990. Inir i a l  canac ' ■<

of 7 u n i t s  p & . w i i i :  provic> i on c xp .1 c ;  K - ! . o f v Vi i . ; r - ■

apne. ' . .  ■■■'■ t o  b e  t o  ' an  r-r v:‘ p •• i--vent plan.- .  : r- ..:. y d .

TRANSMIT SION?

t tractor gears capacity exists i»~ lioma and *IKEK hut it will fall iner t <

demand b y  1 9 9 0 .  Oar plant of Oyak has capacity re  • c a r  transmian i o n  irs sr,-- ie-
mand of other car producers pppears to b e  unmet. The: is no manuf.-.ct r ■:r en
gine ti.ning grars and the total unmet demand for t. . . ' I '- .car e: ,v... . ;n; ■ r- '
timing g* ars in terms of tractor gears is expected to m. : . C'. -cr t
■s;: c.:ri,:,ri!.

Capacity for nu Jinn; gear boxen and rear axJ.es is expectec to bo ad'-duat. with 

f t end Ege Industries.

I:if o - r no capacity for 1 Lght-duty gear boxes and roar axles.nor
or hoar- <io.tv boxes and axles w'niie Tumcsan’s project for transmissions provider: 
cor a production of 57000 light and heavy duty gear boxes and 42000 of light 

duty rear axle there is no provision for heavy duty rear axles, it is recommended 

that t'umosan’s project should ■ c expeditiously pursued and in addition it should

'■Iso cater for heavy duty rear axles.

U.N BUII.WNO. IS>7 A T ATÜRK 8ULVAR, f  ‘1. •• KARA CAHLEF : UNDEV'CRO TEL : 29 H  *5 TT;LS.X . <it,M
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8.2.3. CASTINGS AND FORGINGS
It is recognised that there are shortfalls in the capacity of 

castings and forgings of relati - ly tjigh complexity. This i;- >?.r- 
ticularly true of the intricate high quality castings and for
gings required for the diesel e Ine industry. Wi.J” e no pio- 

visions have so far W e n  made for Tumosan's Forge and Foundry 
projects,it is comsidered that in this area where gaps in terms 
of technology are known even if this cannot be quantified,an 

updated report o£ Tumosan's minimum needs forcastings and forgings
should be prepared and processed.

U N. BUILDINO, 147 ATATÜRK BULVARI P.O. BOX 4Ofl, ANKARA CABLES : UNDEVPRO TEL : 24 M 15 TELEX : 42444
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DATA USED IN . -RESSION ANALYSES

TRUCK TUS MTNLPUS PICK-UP
■. . A"'1- PARK PARK PARK ■? VK (hi:;-, r,

47.931 12.041 10.913 31.462 101.204
> •,. 56.889 13.332 16.00* 39.927 1C 7.461
' . £ • > 62.616 13.948 18.967 43.441 112.493

69.478 15.529 20.540 48.655 118.594
i -I/O 70.730 15.980 20.916 52.152 125.425
2 73.433 17.140 22.380 57,uix 138.185

78.920 18.504 25.559 62.796 14° . 77 7
L m / j 89.685 20.340 31.123 69.671 i 56 4 :
!.Q7î* 97.050 21.387 34.421 77.960 i6.0! ï
it 7 5 108.614 22.928 39.924 93.046 181.383
1976 124.569 24.581 it). s ; r; 111.930 15 ;.75L
1977 143.664 26.261 52.610 127.253 203.358
19/8 152.334 27.666 57.568 136.945 209. ’" .
1979 162.667 29.313 62.178 147.138 208.343
1980 170.809 10.411 65.607 156.908 206.061

tJ.N. EUrLDrNO, IB7 ATATÜRK BUI.VARI ) B O A  107. ANKARA CABLES : UNLFVPFO T I L  :  2 «  M  I S TELEX : « M l
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AI

AIT re: R EQUATIONS USED FOR PROJECTING Jf.'MCU- T-.RKS

PREDICTOR EQUATION '

! In Y = -6,7715 +■ 2.0251 i". ONP
(0.5669) (0.1125)

"ATORV VARIAS, '

R2 = 0.958A 
t "alup for ccaita;,•_ 
t ' V' for li, GNP

, il PS In Y = -5,3512 
(0.4875)

1.9183 ln GNP 
(0.0967;

F. = 0.9655 
t va ■ ■ .■ i.o • cens rai * 
t vC jr ln G N

BUSES ln Y = -2.7008 + 
(0.24151

1.1298 lu CNP
(r. 0/w _.

TRUCKS ln Y — -3.0012 +■ 
(0.4588)

1 .4969 ln GNP 
(0.0910)

R" = 0.9753 
t value f<-'i < . ‘t
t value for !n GNP

RZ r 0.9506 
t value for constant 
t value for ln GNP

Equations applicable v! n GNP and park figures are given in units of 1000.

n  '6 f K .c

R  K  E  Y
; E y

Pa2e 71

-11.94
18 01

-6.5

- . 5<* 
16.445
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UNITED NATIONS NATIONS UN/..:

APPENDIX 3
PRO. K TON OF GMP FOR MIN1.-1 <!' DEW!!' CONDI 

A! D FAVOURABLE COND " i ',’7r

MINIMUM DEMAND CONDITIONS FAVOURABLE CON'D ! '!
v RS ! Rate of increase 1 GNP in 1968 prod,,- Rate of increase ; t.‘:r j : : ! * j h h

1 cer's value as 10°TI T f
rt'i" va \ ■ r 7 ] 0

. j30 - 206,061 _ ’ Vr. ■ . |

1981 3.5 213,273 .J ' ; 7 ;

1982 3,5 2 3.0,7 37 3,5 i

1983 3.5 228 W 4 o~ CO

1984 3.5 216,459 4.5 9
1985 3.5 24 5,735 5 ? ",

1986 3.5 253,301 6

1987 3.5 262,167 6 281,65°

1988 3, ' 271,343 6 298,559

1989 3.5 280,840 6 316,472

1990 3.5 290,669 6 335,460

Ü .I*. B U a D t N O ,  197 A T A T Ü R K  B U L V A R I P O  P O X  407. iN K A R A C A H L B 8  : U ÎJD E V P R O T K L  : 26  54 65 T F L E X  : 47884
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APPEf )IX 4
PROJECTIONS Of VEHICLE PARKS

MINIMUM DEMAND CONDITIONS 1 tOURABLE CONDITIONS

Y CARS TRUCK BUS MINIBUS FICK-UP TRUCK. BUS MINIBUS PICK-UP

1981 152,323 28,718 59,634 139,200 151,223 28,562 59,052 137,913
19.r ' 160,372 29,857 63,937 148,697 159,214 29,694 63,313 147,322
19» j 168,847 31,040 68,550 158,840 168,841 31,039 r-.mCO\D 158,833
1984 177,720 32,270 73,496 169,676 180,340 32,622 74,938 172,827
L °5 187,163 33,549 78,798 181,250 194,004 34,470 82.720 189,784
. 86 197,054 34,879 84,484 193,616 211,689 36,816 93,080 212,229
1987 207,467 36,261 90,580 206,825 230,978 39,321 104,733 237,329
1988 218,431 37,698 97,115 220,934 252,030 41,997 117,836 265,396
1989 229,974 39,192 104,122 236,006 274,999 44,854 132,617 296,783
1990 242,126 40,745 111,635 2 ,2.106 300,063 47,906 149,227 '*■’1,882

Rate of 5,28% 3.96% 7.21% 6,82 % 7,91 % 5.9 % 10.85% * - 25%
park growth 
per annum

ff.N. BUILDING, m  ATATÜRK BULVARI P.O BOX 401. AftK.iRA C A B L E S  : U N D E V P B O  T E L  : ¡9 94 IS  T E L E X  : 42084



Birte§mi5 M ilicUer K aiknuna P rogram !

U N I T E D  N A T I O N S  . N A T I O N S  U N I E S•A
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C A P I T A L  G U O D S  D E V E L O P M E N T  P R O J E C T  I N  T U R K E Y

Page 74

APR . A

.'l ! SALES OF VEHICLES (i'L'J,.)  ̂’

YEARS TRUCK 81 S MINIBUS PICK-UP

' 0 7 0 5,605 709 1,1U 4,68,
1971 4,247 604 ■ ,9)1 6 , 563
1972 7,602 1,031 3,792 6,049
1973 10,963 1,341 4,5 33 9,747
1974 10,992 1,234 4,584 1 i. . 1 ; / 6
1975 14,315 1,548 5,221 J s, 1 o .
1975 20,495 855 5,05.) 1 ', 8 1 !
1977 18,981 1,157 5,447 14,1 ù .)
1978 12,75k 781 4,287 5,5 30
1979
1980(x)

13,701
8,412

1,081 
1,098

3,231
2,103

9 -r 5

(x)Importe-’ vehicles not included in 1980 f igures,

U N BUILDl.NO, 191 A TATÜRK BULVAH1 P.O. B O X  7, V.:.st>\ CABLF3 : UNDBVPRO TEL 28 M  85 TKI.KX : 42*84



ВО ?mis .ЛОкМ-г Kalknvna l ’mgr*rm

Ü  Ы  I ï Е 0 N  /i i i O  N  J> N A T ï O  N S ; ¡ K

D Е V E I, О P M  E N Г P R O G d A M M  E I N  T U R K
С А p ; T a i, G 0 0 9 S !.. •' V E L 0 P M Y N 1' P R O J E G T IN T U R K

P.ige 7

AP Pt NX n

ÏKÜ2FCTI04 М  0Г>~1!: , ''Di Ai p, \> M  Eli,4M

1
. DEMAND CONM 10I,i * "’OURAh! 3 CONDITIONS

Ms REP1.A. V.XDN V m  ;
; .чк. PARK DEMAND DEMAND U ■ Il .'iilNi.' DEMAND DEKaN

68,550 4,613 2,275 6 , A • M ,547 5,233 2,275 7 , 60S

; ■ 3,496 4,946 3,419 8,3r i M.938 - , 391 3,413 9 . Г ■ 0

}f< 78,798 5,302 4,303 9,605 82.720 7,78? / ., D ~ 1 ? M c 5

■86 34,484 5,686 4,780 10,466 6.', i J, i n0 4,780 13

i у 8 7 9G,580 6,096 4,593 10,689 104,7.38 11 :,5X' 16', ’ '■

¡ Mñ 97,115 6,535 3,240 П./7- 117 ,856 13,1 • 8 .■-/•A 1 ■ ■
Ï9SV 1 Cm , 12 2 7,007 4.'.:;: 5 1! .636 ¡132,617 i 14,761 /« -Г" ; , 6VO

1.9 90 111,635 7,51° 4, . П., X r, 149,227 16,610 4 j ..

Av g . ( 1983- 86.» 5,137 3,695 8 .832 7,442 3,bS . ; . m 37

Avg.(1987-90) ' 3 4 771 U ,559 14,037 4,771 18,808

Avg , (IPM-M) -, /• 1"\ D 10,196 10,740 4,233 14,973

13.U. BUILDING, in ATATÜRK Г' . -JAV КО ВОГ ‘-.ABUT.- ÎIBnEVWtO TAX : W И IS ТЯ .К Х : lito»



Bit 'V.Hctlor К" K.irnna Pi varami

i: N i i и  N j\ : 1 O N S N A T I O N S  U N ■ -
H Ì . F / С г •* 7, N T  P R O G R A M M E  I N  T U R K E Y
C í г : т Л I 0 О О П S D ‘ V c I. 0 P M E N T !’ R О I F С T IN T U R K E Y

Pa<;, ’ 76

PO 0': M N  0F DoMESTTí 7 i.MAMr : ■ ' к ; а -  ' ' i  ó

MINIMO."  ' 'M. , i CONDITIONS \ . ■ • - * ' ¡-"'’ c

Nf/W r e p l a c e : . . :  ■ T " .  ’ rto, 1 u . '• ;
i ARK DEMAND DEMAND ■ARK E iMM'.'D DEN33 : PENAN

. ; , 8 4 0 1 0 , 1 4 4 _л о о 1 5 , 2 4 o 1 5 8 , S 3 i ‘ , 5 i  1 • » i 3
1 c, ;

l 1 M 6 7 6 ¡ 0 , 8 3 6 6 , 4 5 3 1 7 , 2 9 1 I M  , 6 2 7 3 , ' . , M r) ■

j ' }  ■ i 6 1 , 2  50 1 i , 3 7 4 8 , 8 2 4 2 0 , 3 9 3 l « 8 , / 0 . ' 1 , 9 i ■'

1 9 1 , 6 1 6 1 2 , 3 6 6 1 2 , 8 4 3 2 5 , 2 0 9 2 1 ? , : ; .
1

• > ■ • ' ''

1 о b 7.9 6 . 8 2  3 1 3 , 7 0 ? 1 6 , 5 4 4 2 9 , 7 5 3 2 3 7 , 7 2 9 ¿ j  , 1 ■ 1 . ; ■

! P  À 1 2 П , 9 'i 4 1 4 , 1 0 0 1 7 , 3 8 5 ¡ i  , 4 ' i4 2 6 5 , 3 9 6

m  -j 2 3 6 , 0 0 6 1 3 , 0 7 2 1 3 , 1 6 3 7 - ' 15 2 9 6 , 7 8 3 3 1 , 3 6 7 1 M  1 0

! ч9и 2 6 2 , 1 0 6 1 6 , 1 0 0 <) P •' . . '<■' 3 3 1 , 8 8 2 3 5 , 0 9 9 . 66 / i-.

Av i ; .  1 1 9 8 3 - 8 6 ) 1 1 , 2 3 o 8 , 3 0 6 1 9 , 5 3 6 1 . 6 , 2 2 7 8 , 306 . . ,  M

Дьа . Г ] 9 8 7 - 9 0  i ; 4 , 0  77 1 4 , i 10 3 8 , 8 1 2 2 9 , 9 1 3 1 4 , 1 9 0 ¿ ' . д о з

t .  . . i ! ■ 8 9 - 5 0 ) i 3 . 9 3 0 : i . ’ 48 2 4 , 1 7  3 2 3 , 0 7 0 1 1 , 7 4 8 3 4 , 3 1 8

l ' N  I l ô I I . D I N O  1 9 7  A T A T Ü R K  n U I . V / . H I  0  ; . ‘ ! - К '  С А Ь Ь К о  ' 7 A  'A  8 7  T H  Y.7. : 4 1 7 7 1



D E V E L O P M E N T  P R O G R A M M E  I N  T U R K E Y
'. V i ï A L 0 0 P D S D E V E L O P M E N T  P R O J E C T  I N  T U R K E Y

7 7

APT T X 8

Birlt$mi§ Mil’. Lier Ka'K :u,a Programi

UN[T.D NAliONS NATIONS I, N I c. S

PACTPOTION Or DOMEST! •'4S

-  -
MINIMUM ÆMAND CONDITIONS \\\ p 1J uO C O N D H i t . ' v

D E M A N D D E M A N n
: . RK NEW REPLACEMENT TOTAL FARO MEW P.EPLACID IE \ i T,>IAL

1 9 6 1 ,8 , S<*7 8 , 4 7 4 5 , 8 1 8 1 4 . 2 9 2 1 8 8 , 8 4  1 -j -, 7 4 , 8 1 8 J - '

■ 1  7 , 7 7 0 8 , 9 2 3 7 , 6 0 4 1 6 , 5 2 7 1 8 0 , 3 4 0 / , 6 0 4 1 9 . ; .  )

1 8 7 , 1 6 3 9 , 3 9 3 9 , 8 5 2 1 9 . 2 4 5 1 9 4 , G o a 1 . 0 2 ■ . , '

1 96 a : v ;  , 0  54 
—•

9 , 8 9 1 . 1 2 , 0 9 0 2 1 , 9 5 1 2 1 1 , 6 8 9 17 . M 1 2 , 0 9 0 29  . 5

1 ''■87 V ) 1 , 4 5 7 1 6 , 4 ] 3 1 5 , 2 6 7 ID , 6 8 0 2 7 0 , 9 7 8 1 9 , 2 3  ,

1 0 3 8 7 : 8 , 4 3 1 1 0 , 9 6 3 1 7 . 9  10 Dr ’ 93 2 . 3 2 , 0 3 0 2 1 , 0 5 1 1 . 7 , 9 3 0 v  9 6 )

1 9 8 9 2 2 9 , 9 7 4 1 1 , 3 4 2 1 7 , 4 1 0
,

2 / 4  , 9 9 9 2 2 , 9 6 9 1 . , 4 i J ■

i 9 9 0

_____
2 4 2 , 1 2 6 1 2 , 1 5 2 1 5 , 1 4 5 2 7 , 2 9 7 3 0 0 , 0 6 3 2 5 , 0 6 3 15 , / -

A - v  • < >- ',v i- %  ' 9 . 1 /  0 .5,841 i . 3 , 0 :  1 1 3 , 1 1 9 8 , 8 4 1 2 1 , 9 6 0

A--. /1r:,.' /~ or, 2 6 8 ' 6 , 4  13 2 7 , 7 0 6 22,093 1 6 , 4 3 8 38,531
A /t-, ( 1 9 8 1 - 9 0 ) 1 0 , 2 1 9 ! 2 , h *0 2 2 , 8 5 9 1 7 , 6 0 6 1 2 , 6 4 0 3 0 , 2 4 6

iffUN. HfLOlNO. 1<7 A T ATÜRK BÜLVAJtT PC. I-*- UNO* v̂ KO YKl. : 29 M fi3 TEÎ,SX • *2‘<>A



Birichini? ?.Lii«.;!f>r Kaìkmma Program-,

U N I T h J  K ' A r i O N b  N A T I O N S  "7 v-' , :
15 ¿1 V F L O M  i, N T P R O G R A M M E  I N  T U R K E Y
C A P  I T A !  G O O D S  r 1. " 5 L 0 P M E N 1 P R O J E C T  I N  T U R K E Y

•' i 7 6

A.

FR.UECTION of DOMUaTi' 'O F IR . r"

MINIMUM DEMAND CONDITIO" ' ' fAVOURAbi.E CM-Ui

D E M A N D L> F ‘. '. N [j
■ It YORK NEW REPLACEMENT TO’ U PARK NEW PETu ,v •T ■■/"AL

31,090 1,183 781 1,964 n 039 l , '14 5 3 1 .

j '■ -u 32,270 1,230 992 2,222 32,622 1,58 ■ •

’ 985 33,549 1,279 1,202 2,481. 34,470 1 , 2'8 • - -
1936 34,879 1,329 1,374 2,703 36,816 2.11 ' -* 1,719

1987 36,26 ì. 1.382 . .12 2,594 39,321 2,505 :■ ; ~
1988 37,698 1 ,437 L , , , 7 41,997 2,675 ! ;, • t 7 ■
1989 39,1 97. 1,494 931 2,415 44,854 2,8 ; '/ 3.188

1990 90.741 1,553 1,006 2,559 47,906 3,052 ì. • . V

Avf>, ( 1981-81 ’ 1 , 2 5'. 1,087 2,34 2 1,780 1,087 2,35 3

A -jy,. (1987-90; 1,44/ 1 ,084 2,551 2,773 1 ,084 3,8 54

Avr. ( 93 2-90) 1,361 1,086 2,447 2,276 1 ,086 3,362

t.o i.' xU N  lililLOINO, m  A T ATURK BULVAR ANKARA CALLF.» ' tlNDEVt’RO TEL . V. M  8J TELEX A2M»
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F. Ico-ir-j Miiletler KaiXmma Progrann

D E V E L O P M E N T  P R O G R A M M E  I N  T U R K E Y
C A P I T A :  P O O D S  D E V E L O P M E N T  P R O J E C T  I N  T U R K E Y

Page 7 9

U NITED NATIONS NATIONS vi Ï, I r. ;

■ ■- - H)
»

r 'rrT: HUILON OF LIGHT DU™ 'WW.. F.MLVF.MAN-J INTO HP 

RANGE!- V'-’B. AND PICK--*'

»

1

MINIMUM DEMAND CONDITIONS FAVONIABLF CONDITIONS

' ,,RS 60-65 HP 7:1-80 HP TOTAL 60-65 OP ”r-89 UP TOTAL

12,967 8,165 22,132 14,1 ; ■ 3,986 24,11

16,892 10,764 25,656 17,564

i 98r- 1 7 081 12,522 30,003 22,075 3' 366

1 966 21,08 16,540 ‘3,672 29,749 2 > _ .

1987 24.990 16,05?. ,0,442 34,563 23,327 ‘ ' ,9 •

1988 25,971 17,298 4 3,. 69 57,935 2 3 ‘-7 3 e :, . l

1 989 2 2,7.0 16,427 40,171 37,748 26 4,24 >

! 990 21.981. 15,620 3/,6C!L 38,3)3 27,384 6 5,69 7

A"g.(:V81-06) “..819 ! . 9 28,368 20,385 14,785 35.670

90.1 2 A . 02? 16, 149 ¿0,371 37,141 25,770 62,911

Avg.(1983.90 20,321 14,049 34,370 29,013 20,278 49,291

I ; N .  n r u . D I M ' l .  1 0 7  A T A T Ü U K  !  ' L V A K I •’u .  A l  l v - . H A i ;a;!T.,k . iindev^ho T K . v  : 2 »  M  » 5 T F . r . E J t .  A 2 M 1



APPENDIX 11

DISTRIBUTION OF TRUCK PRODUCTION INTO PAY-LOAD RANGES
►

Page 80

3 1/2 TON PAY--LOAD 8  TO N PAY - LOAD ! 10 TON PAY-LOAD
i

PFRCEN’iA." OF

YEARS GENOTO OTOYOL TOTAL BMC MAN G EN O TO T O E CHRYSLER O T O S A N TOTAL
j

TAÇIT SAN. ] MAN

r~—

TOTAL
GRAND
TOTAL 3 1/2 TON

1

8 TO:’ 1 10 TON

1970 768 768 1,858 300 348 399 533 1,275 4,713 52
i

52 5,533 14 85 1
i 971 744 747 1,135 372 - 31 639 1,179 3,406 47 - 47 4,197 18 81 1
1972 11,236

1

{
- 1,236 2,512 780 - 12 763 2,073 6,140 191 - 191 7,567 16.5 81 2.5

1973 924 - 924 3,403 1,001 344 152 1,572 3,150 9,622 268 - 2 - 10,814 8.5 89 2.5
1974 1,056 85 , 1,141 2,576 920 1,056 528 950 3,201 9,231 245 - >.' r 10,617 10.7 87 2.3
1975 1,308

|
693 2,001 3,585 976 780 377 1,921 4,207 11,846 ?  3 1 71 306 14,153 14 83.7 2.3

1976 |2,028 ! 1,250 3,278 4,933 790 l ,464 450 2,805 5,283 15,723 - 221 221 19,222 17 81.8 1.2
1977 2,232 ! 1,637 ,3,869 3,520 325 1,596 1,040 2,029 5,998 14,508 262 262 18,639 20.8 77.8 1.4
1978 , 868 897 ! 1,765 2,810 589 799 1,035 ; 419 | 4,533 10,194 570 570 12,529 14 81.4 4.5
1979 |
1980 j

1,092 1,399 ; 2,491

______

3,066 338 672 654 J 711 |i
1
t

4, o66
if
10.101

i

677 677 13,269 18.8 76 5.2

Avg. 15.23 82.37 2.40



Binesm ig M llietler K alk in m  a Program i

D E V E L O P M E N T  P R O G R A M M E  I N  T U R K E Y
C A P I T A L  G O O D S  D E V E L O P M E N T  P R O J E C T  I N  T U R K E Y

UNITED N A T I O N S  N A T I O N S  0 N ■ V. ^

Page 81

AP* MHX 12
DISTRIBUTION OF TRUCK DEM.’ NO INTO RANGES

MINTiTUM DEMAND CONDITION? T' a VOURABo ., V. T l ! ,  ,

YEARS TOTAL 85 HP 130 HP . -.,P TOTAL 8 5 HP 1 3 0  HP 170 HP

’ 98 T 14,292 2,144 11,433 715 15,445 2,317 ’ 2 , 3 5 5 77 3

*» o - ■ 16,527 2,480 13,221 826 19,103 2 , 8 6 6 1 6 , 2 8 2 91 _>

1985 19,245 2,887 14,818 1,540 23,515 3 , '• 7 1 ?  , 1? i q o i

1986 21,981 3,297 16,266 2,413 29,775 4 , 4 6 6 ■ ' : . 3 , 2 7  5

1987 2 5 , 6 8 0 3,852 18,233 3,595 34,556 5 • ' •'•• '  '< 4 . S18

1988 2 8 , 8 9 3 4,334 19,647 4,912 38,981 j , 8 4 ’/ 6 , 6 2 7

1989 28,952 4,343 18,819 5.790 40,379 6 , 0 5 7 8 , 0 7 6

1990 27,297 4,095 16,924 6,278 40,208 * . 0 3 1 929 9 , 2 4 9

Avg(1983~87) 18,011 2,702 13,932 1,375 21,960 3,294 16,945 1,721
Avg(1987-90) 27,706 4,156 18,406 5,144 38,531 5,780 25,555 7,197
Avg(1983-90) 72,859 3,429 16,169 3,260 30,246 4,537 21,250 4,459

U.M, BU1LOIMO, 1*7 ATAT0RK BUL ’AHI P.O. POX 407, ANKARA CABLES : UUDEVPftO TEL : 26 54 83 TELEX : 42664
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D E V E L O P M E N T  P R O G R A M M E  I N  T U R K E Y

C A P I T A L  G O O D S  E V E L O P M E N T  P R O J E C T  IN  T U R K E ï
P e * e  82

E ' “it . j i n  i  Mil teller K a T im n a  Program i

U N I T E D  N A T I O N S  , N A T I O N S  U N . L  S

WEND; X 1?

L.. STRIBÜ1TON OF BUS V • >ÜCTiO\ Tï 'C ' -IANG-.S 

OliDIBU"! - B! '

YEARS
BUS (130-192 HP) MIL ’ :

TOTAL
;> N . 4 J: 0' 
LU.314 ¡MIDI BUSESOTOMARSAN OTOKAR MAN TOTAL 0I0Y0L CTO i iOMARSAN TOTAL

: 9 2S4 158 62 504 154 1 154 656 24

197 l 362 70 - 432 101 22 ! " ’ *> 7 4-... 5 5 : 2?

1 ? 2 532 121 5 658 85 58 ' 143 or 1 94

■- 821 /2 110 1,003 100 70 0 70 î .

19/4 928 58 211 1,197 90 29 - 1)9 1,3 f- -
1975 1,046 37 122 1,255 17 7 - 17/ ; ,<• 13

1976 949 93 169 1,211 - 252 1.4M 1 7

1977 828 82 <,00 1,300 24 », - 212 00 1.816 '' ' 25

1976 378 190 100 815 300 - 140 440 ' .’¿y - ‘.5

1979 525 73 225 1,134 - 44 5 82 527 1,661 68 j* 2

1980 836 - -

Avg. 79 Avg,21

f

U N UUILDINO. 197 A T ATÜRK BUi VA P ' '07, ANK <IA CABLES : IW DEVPRO TEL . 24 04 49 T£U.a -ÎZ6H4



Birle§mig M iiletler K a lk m m a  Program i

D E V E L O P M E N T  P R O G R A M M E  I N  T U R K E Y

C A P I T A L  g o o d s  d e v e l o p m e n t  p r o j e c t  i n  t u r k e y

Page 83

U N I T E D  N A T I O N S  N A T I O N S  U N I E S

APPENDIX 14
DISTRIBUTION OF MLS DEMAND INTO HP RANGES

YEARS

MINIMUM DEMAND CONDITIOI favourable CONDITIONS

TOTAL
85HP

MIDIBUS
170-210 HP 
BUS AND COACH TOTAL

85 HP 
MIDIBUS

170-210 HP 
BUS AND COACH

1983 1,964 393 1,571 2,126 425 1,701

1984 2,222 445 1,777 2,575 51.5 2 .0*0

1985 2,481 496 1,985 3,050 •AO 2,440

1986 2,703 540 2,163 3,719 744 2,9-5

1987 2,594 519 2,075 3,717 743 2 ,; 24

1988 2,624 525 2,099 3,862 111 ..., 090

1989 2,425 485 1,940 3,788 7 j 7

1990 2,559 512 2,047 4,058 812 .> , F - 0

Avg.(1983-86) 2,342 468 1,8/4 2,868 574 2,294

Avg.(1987-90) 2,551 511 2,040 3,856 771 3,085
Avg.(1983-90) 2,447 490 1,957 3,362 673 2,639

U N . B U I U M R O . m  A T A T Ü R K  B U IA  A R I P .O . B O X  407, A N K A R A C A B L E S  : U N D E V P R O  T E L  : U  H  I !  T E L E X  : 42 W 4
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APPENDIX 16 W
M

MEDiUM-DUTY DIESEL ENGINE DEMAND (MINIMUM DEMAND CONDITIONS)
L
O

85 HP ENGINE 130 HP ENGINE 170 HP ENGINE 2
17 G r210 HP wCONST. CONST. CONST. GRAND

YEARS TRUCK MIDIBUS MACH. TOTAL TRUCK MACH . TOTAL TRUCK MACH. TOTAL BUS TOTAL 2!

1983 2144 393 - 2537 11433 - 11433 715 - 715 1571 16256
H

1984 2480 445 - 2925 13221 - 13221 826 - 826 1777 18749
1985 2387 496 43 3426 14818 33 14903 1540 72 1612 1985 219x6 *0
1986 3297 540 64 3901 16266 128 16394 2418 108 2526 2163 24984 S3

1987 3852 519 100 4471 18233 200 18433 3595 170 3765 2075 x3;44 KJ
O

1988 4334 525 100 4959 19647 200 1934 7 4912 170 708, 2099 31587 S3
1989 4343 485 100 4928 18819 200 19018 5790 170 5960 1 j40 31847 >

1990 4095 512 100 4707 16924 200 1 17124 6278 170 6448 . .'47 30326 2

2702 468 27 3197 13932 53 13988 1375 45 1420 1 / 4 20478 M
4156 511 100 4767 18406 200 1S606 5144 108 5314 2040 30727
3429 490 114 4033 161 127 1629? 326-.' 7? 3367 L95 7 25604 M
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DOME 5 VIC. DEMAND FOR HEAVY-DUTY r\'GT::FS < 0L8x . A.B ¡97?)

YEARS DEMAND FOR 240-340 .-f ENGINES

1983

1984

1985

1986

1987

1988

1989

1990

•>-. 3-66)
8'-90)

3425 

3585 

3745 

3905 

4065 

4*25 
4 ■> ; 5 

4545

3665 
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D 'MESÏIC DEMAND r0R TRACTOR DIESEL ENGINES

Minimum demand condition:- > -/ -m- ble conditic

Replacement Replacement
YEARS New demand demand Tata. New Demand Demand Total

! • .0 7 25360 23544 48904 27066 23544 50610
J '■> 84 18236 32309 50545 21538 32 309 r-N>TOCV-N

1985 7367 44764 52131 12315 \ 4 7 4 4 57 579
1986 283 53580 53363 8 '03 5 3 '-80 62 °? 5
1987 4084 52476 56560 1.5412 ■. ; !.. 6/838
1988 onoCO 49611 57916 24155 4i: ,11 737 66
19 8 0 1 7185 42997 6018? 37163 4 2 99/ v:'60
1990 36908 22208 02116 64674 2 /0 5 80882

Avg.(1983-87) 12811 3855 ■ 5 i A. 1 17530 ',8.550 ■ ,0
Avg.(1987-90) 17371 41823 39194 35351 ■•*1 82 3 7 17 4
Avg.(1983-90) 15090 40187 55277 26440 187 "5 3 7
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