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1.1

1.2

U.N. BUILDING, 187

CE-ZMER I

INTRODIOTIN

Diesel engira industry was identifled as < -e of the priority sub-sectord
by SPO for Capital Gocds Development Project. Medium-duty and light-duty
dies2l engines were dealt with at length In tec%nizal r-ports no.lII ard
VI while tractors and tractor diesel engines w<re covered in report no.
V. Special consideration was given in these reports to the f{:llowing

points:

i~ previouc projections of demand.

ii- Jdemand in the economic environment now anticipated for the period
1983 - 90.

14i- capaclity available and anticipated for diesel engines and user
vehicles.

iv- 1level of integration achieved and anticipated.

Recommendaticns were made in these reports for filling up anticipated
gaps, with spacial r:ference to Tumcsan projects. In crder to ensure
full utilisation »! installed capacity, recommendations took into

account the mininem rossible demard levels.

ATATURK ®ULY %! 3. BOX ., ANKARA CABLES : UNDEVPRO TEL : 26 4 8. TELEX :@ 42084
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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

cf diesel engine industry in Turkey.

1.4 BASIC DATA AND METHODOLOGY

1.4.1 For the sake of uniformity;

(1) 1966-80 park figures Wwere ised and double logarithmic
regression methods applied in all cas¢s of automotive
vehicl-s 0 project park levels.

(11) For reclacerents, a 12 year useful life of eutomctiv.
vehicles and tractors g assumed in all cases
and annual replacement demands were worked out on
the basis of past sales.

(1141) Additional demand of tractors however has been calculatsd
using parameters of agricultural = income,. relative price

for tractors and bank credits.

n/ .
UN. BUILDING, 197 ATATURK BULV‘.? C. BOX 407, ANVKAR: CABLES . UNDEVPRO TEL : 26 54 83 TELEX : 4;604
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CHAPTER II

S5.iMARY

Dicsel engines as power uaits have a «w'de fleld of use. Primary uses
are on a-ricultural tractors anc or c¢. mec-cial vehicles inciuding
pick-ups minibuses,bises,  'cis 2 211 types of heavy trucks. There
are in addition,a nurber o° : ripheral uses among which the more
important are marine vehicles, comstruction machinery and stationary

applications in power generatora and water pumps.

The importancea for agriculture and tra.:nort sectors of bcal manufac-~

ture of diesel engines has been recognised in successive plans and

this issue has occuvied a prominent place in the develuyment strategy
of Turkey for the last fifteen 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...iral -ractors

in the public sector,

Tumosan's investment i: under ¢ay at two 3ites in Central Anatolia in
Aksaray (Nigde) and Konysa.lotal 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 1982.1In
other projects,namely light-and medium-duty diesel engines,trans-

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

TEL : 26 34 85 TELEX : 42684
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f-~iiity),however,there is little or no progress because of non-avai-

lability of funds.

2.4 Renowed foracast for dirsel eaglnes 'preater than 50 HP) indicale that
tctal domestic demand will he at an avarage level of 120 000 per anum
in . 1983-86 paviod a - wil" ce tc atove 180 000 by 1990, This
level of domestic ¢ mand te-e:ter with export potential estimatéd at
10% of local market,is sufficlent cor local manufacture on an econo-

mical and internationally ~ompetitive 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 value added and promote real technological
growth “oth ¢ 7 w ich ~re low in the case of "assembiy industries"
dependent on large scale imports.

11- These industries are rich in "external ecogomies” 1 (har the
tecthnical and management skills required by sub~suppliiers would
be ar asset in developling other engineering industries.

1ii- Expert potential created by 1itegrated production cf trucks and

tractors would more than offset the cost of imports and hence

make thils sector self-dufficient in foreign currency developing

into a net cxport e.rner.

2.6 Present staie of the automotive and tractor industries and of

U.N. BUILDING. 197 ATATURK BULVAE, P.C* X 407, ANKARA CABLES . UNDEVPRO TEL : 26 34 8% TELEX : 42684



r ’ D v w
| N
4
Rirlegmig Milletler Kalkinma Programi
CNITED NAT!THS NATIONS UNIES
DEVELOPMENT PROGRAMME IN TURKEY
CA:P1TAL GOODS DEVELOFME' - UKOJECT ld TURKEY Page 6

2.6,

v
1

Tumosan projeci= and nrivate sector projects have been examined and
recomm-~dations pui rorward foc this industry to develop as a
Lealthy sector reachlng :00% localfsation by 1990.
'RACTOR ENCGINES
The «.;rce of integration Ze ¢ '+ 2 present tractor industry
in wkizu edght fire: {7 atc . gov.o.o-ant firm) operate, The
total installed capsgcity is ..ported as 122 500 but actual pro-
duction has been far short ¢ this figure (maximum leve! reached
is 37 000 tractor in 1976). arn equally critical aspect is that of
the degree of integration which varies ~reatly among manufacturers.
Onl- three of the present producers (TOT,BMC and Turk Traktor-
total mpacity 39 500) have actained a falr d-gree of Iintecration,
and a fourth (Burtrak) Iis understood to be investing., All others
are "assembloars' wit : almost no integration and hen.e heav..y
dependent en the avallability of foreign exchange for CKFD.Drviand
for tractors 1s expected to be between 65 000 and 85 00U units pa
(including exports).ptesent practice of each manufacturer assembling
its own engine from CKD and some local bought-out parts from sub-
suppliers i{s uneconomical and would place a heavy foreign exchange
burden on th: economy of the country.
Te 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 1its project ¢to create
a capacity of 50000 tractor englines pa on 2 shift basis. Simulta-

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

U.N. BUILDING, 197 ATATURK BULVARI] PO, BOX 97 ANKARA CABLES . UNDEVPRO TEL : 26 54 85 TELEX : 42084
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tc adapt Tuwicsan enjines to thelr products. This will need Governmental

aciion which may inciude phased reduction of imports of CKD engines.

2.6.2 LiCUT-DUTY ENGINES
Tlere ace presently eight firms ( zll private) that manufacture
11: ht- auty vehicles,minib 0 -« a0 pich-uns. Minibuses are powered
by gasoline engines ,but twe new diesel models have recently been
irntroduced by TOE and Karsar. Pick-up situation is similar in
that although two manufacturers have dicsel models (BMC and TOR)

a very large percentage in the mark-~i st1]? kas gasrline engines.

Developments in local market and trends in vorld aut-motive industry
indicate that dicsel powered vehicles are preferred for commercial use
becausc of fuel cconomy and lower running costs. Hrnce uiesel engines
are expected to sell well if local manufacturc meet- jualiiv,cost and

delivery requigements of vehicle manufacturers.

Capacity for engines presently available in private sector is

6000 units pa (diesel,BMC). It 1is understood Otosan has plans to

enter this field 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 1s expected to reach a level between

45 00G and 65 000 units pa by 1990,them is ample scope for Tumosan

to go ahead with the first phase of 1its project,tﬁat is 20 000

U.N. BUILDING, 1¥1 ATATURK BULVARI P.O. BOX 407, ANKARA CABLES : UNDEVFRO TEL : 26 54 85 TELEX : 42084
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units pa on 2 shift basis,simultaneously,however,suitable
stepgs will have io be taken by BMC and Otosan to realise pro-
duction accordiiy '~ thelr installed capacity with necessary

help and guidance from the Government.

2.6.3 MEDIUN-DUTY EN:{ !NES
Demand 1s ~>recast to e 'etween 34000 and 47000 and capacity
ar.t icipated 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 justifies only one more plant,be it Tumosan or a joint-
sector project which,it is understood,is under consideration.
The crucial aspect 1s that the aim of all manufacturers must
be to achleve 1007 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 te taken into account while taking decisions on
capacity creation particularly since BMC and Otosan engines

are not considered for such uses.

U.N. BUILDING, 197 ATATURK BULVARI P.O. 50X 407, ANKARA CABLES . UNDEVPRO TEL : 26 84 83 TELEX : 42684
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2.6.4

2.6.5

with the backzround of a joint-sector project being also under

consideration for medium-duty vehicles,the Government should

take a policy decisioy:on implementing one of the following two
alternatives:

Alt.1l: The joint-sector project to manufacture 10-15000 engines
by .1997 and ALSO te =L -~ 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
111i- full integration to be achieved by 1990

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

HEAVY-DUTY ENGINES

There 1s room for only one manufacturer in this range aad the private
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 1s recommended.

TRANSMISSIONS
There 1s 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 11zht and hzavy duty gearboxes and 42000 light duty

U.N. BUILDING, 197 ATATURK BULVARI P.O. BOX 407, ANKARA CABLES ;. UNDEVPRO TEL : 26 34 85 TELEX : 42684



- i
| ~ —wp
}
e
Birlegmis Milletler Kaikinma Programi

UNITED NATIONS NATIONS UNIES
DEVELOPMENT PROGRAMME IN TURKEY
CAPITAL GOODS DEVELOPMENT PROJECT® I[N TURKEY Page 10

rea: 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.

2.5.6 EASTINGS AND FORGINGS
Adequate and timely supply of castings and forgings is recognized tc

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 knowh even if this cannot be
quantified,and an updated report of Tumosan's minimum needs should

be preparcd and processed.

U.N. BUILDING, 197 ATATURK BULVARI1 P.O. BOX 407, 'NKARA CABLES : "INDEVPRO TEL : 26 54 85 TILEX : 42684
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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 GNP 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 sultably high for use in

projecting.

3.1.1.2 For projecting vehicle parks, two patterns of GNP growth were
congsidered. In the first pattern GNP was taken to grow at a
constant rate of 3.5% all through the period 1981-90 and this
wag taken to repte;;nt minimum demand conditions. In the second
pattern, GNP growth rite 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,

o

UN. BUILDING, 197 ATATURK BULVARI P.O. BOX 407, ANKARA CABLES : UNDEVPRO TEL : 26 54 08 TELEX : 4204
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3.1.1.3 Vehicle parks predicted by this method are given in
appendix 4 for both alternatives. [t may be noted that
minibus population has the highest coefficient of elasticity
with respect to GNP and a 3% rise in GNP results in a 7.214 R
rise in minibus park. Fick-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 alleow for variation of useful 1life.

3.1.3 TOTAL DOMESTIC DEMAND

3.1.3.1 Domestic demand hag been obtained by the addition of
replacement demand figures onto park increase figures
calculated from predictions of vehicie parks. Domestic
demand projections for each of the four types of vehicles

are given in appendices 6-9, for the period 1983-90.

oo

U.N. BUILDING, 197 ATATURX BULVARI P.O. BOX 407, ANKARA CABLES : UNDEVPRO TEL : 26 54 85 TELEX : 42084
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3.1.4.1 Light Duty Engincs (60-80 HP)

Minibuses and pick-ups were treated together and, as explained
in detail in report u: 6, 70% of picl-up demand and 33.3% of
minibus demand was allocated to 60-65 HP range. The remainder
of the demand is to be met b+ ar -=ngili.c 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 fimms
and make up 82% of all trucks manufactured. The
reason for this was that permissible axls load
in Turkey was 8 tons until recently and hence 8-
ton trucks were in wide use as the larg:ec:
capacity single-axle truck. Permissible axle
load was increased to 10 tons in November 1980
and it 1s expected that 10-ton trucks will take
a larger share of the market in future. This
w111~of course, be at the expense of 8-ton
trucks while the small 3%-ton trucks will
probably keep their share of 157. This was taken
into account in distributing truck demand into
pay~load ranges and the share of 10-ton trucks
was taken as 57 in the years 1983 and 1984 and

was increased 37 every year until 1990. Truck
U.N. BUILDING, 197 ATATURK BULVARI P.O. BOX 477, ANKARA CABLES : UNDEVPRO TEL : 26 54 85 TELEX : ;2“.4'
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demand thus distributed into HP ranges is
shown in appendix ;, for favourable and

minimum demand condi‘ ions until 1990.

3.1.4.2.1.2 Use of di»scl cigines » trucks of different

capacities is of the following order:-
3% T. pay load --- 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 enginer 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.

Ao
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3.1.6.2.2.2 Midituses have gained an important place In
pass: nper transport in recent years and thus
reed to be taken into account. Production of
buses and midib: ses, shown in appendix 13,
indicate (hat <. tho 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 207 of total demand to midibuses.

3.1.4.2.2.3 Bus demand 1s distributed between HP ranges
as in appendix 14, 85 HP engine being for
midibuses and 170-210 HP range for municipallity

buses and coaches.

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 veﬁicles per annum in the four-year period
1983-86 and increases to 62 911 for the period 1987-90, as
indicated in appendix 10, 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

l/"
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~xpected to be for the smaller engine.

3.1.5.2 tirimum Domestic Demand

Minimum level of domestir demand, zppendix 10, is estimated
to average 2 3f8 in the '983-8¢ - ~iod 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 1is
estimated to gradually increase from a level of 17 500 in
the year 1983 to 45 000 by 1990, the av.rage anm al
demand for 1983-86 period being 24 952 and for 1987-90
period 42 858, appendix 15. Bus and midibus applications
take a share of about 107 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 3% 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
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fourth type, in 177-210 HP power range is required for
buses and coache: . Major portien of demand is for 130
HP engines, but 170 HP range is :xpected to increase

its market share in future as : result of the increase

of permissitle axle inad frow & 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 TRACTUR INDUSTRY

3.2.1 pomestic 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

..
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3.2,1.2

ieads to an average park growth rate of 6% and tractor
park of the country risms from th- present level of 400 000

to 530 000 in 1990.

The cultivated area of the c~unt-;, .4 million ha, corresponds
to one third of the wholc country and is thus unlikely to
significantly 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 tractcre >r
annum will be required to sustain the park. With possible
increases in the use of tractors for industrial purposes und
for construction works, this could rise te the le . :1 =f =~ nd
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.
UN. BUILDING, 197 ATATURK BULVARI P.O. BOX. 407, ANKARA CABRLES : UNDEVPRO TEL : 26 54 83 .'{E.l,i'x : 478R4
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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 for the years ahead ind the level of replacements
required at -~aivration point . should be made for 96 700

tractors per yeir (export {ncluded).

3.2.2. Minimun Domestic Demand

Baned in past trends the growih pattern for agricultural income

has heen 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 am annual average of 51 000 for 1983-86
and 59 000 for 1987+90. Under these cond{tions the tra =or fleet
grows by 120 000 to about 520 000 by the year 1990 and the averape
growth rate fo. the fleev obtained is 3.5%.
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CHAPTER IV
Eni . 'RTS
4,1, Themeds a considerable potentlal for exports 0f commercial vehicles
and tracLurs in the Islamic grecp of count tes,particularly (he Midd':
East. The cptimal geogiaphlcal :ltuatfo. - 7 Turkey to the fojsmic markets

i8 an advantage and these exp--  rkets should be fully utilized.

4,2, It 18 important that local manufs.turers should make the best use of this
potentinl because with exports,apart from gecting themselves - a place
in forelgn markets,they will also partially offset the cost nf KD parts
to he procured from licensors for thelr own msanu:! -tuare and could rha.

become self-sufficient with respect to foreign exchange.

4.3, More detailed notes on collaboration agreements are given in chapter VII,
Conslderable efforts will he necedal to set up an effective mark~ting orga-

nisation to get a foothoid in toreign markets and this wi'l incin.: not

only organisational steps by manufacturers but alsc help and a:si: :ince
by the Govermment during bilateral trade negotiationa witi pot-n! cugto
countries.

4.4. A detalled 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 thelr
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 anaum
by 1990s4this will mean that a reasonable total export target of 18 000

per annum should be set.
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4.5. It should be ensure. that there i8 no restriction in license agrecments
: tctween Turkish manufacrurers and foreign licensors concerning exporte

~f products manuractured 1n Turkey.
4.6, Another :rea which should i+ ~lcs iy .xemined is the poseihility of

supply of half-wroughkts par:-.._la:ly tucse items which are labour-in-

tensive like ca3sting and forgings to licensors and their associates.
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TUOPTER Y

RALAL .Y FOR PRODUCTION OF VEFTICLaS /%~ tNGINES

*,1 LIGHT DUTY ENGINES FOR AUTOMOTIVZ . EHICLES

5.1.1 Vehicle Production

5.1.1.1 There are presently 8 firms that ..anufaciure light-duty
vehicles, minibuses and pick-ups. Instalied capacitv tor
the mant ‘acture ni -‘niburzs 18 10 500 and that for -ick-ups
30 000, thus making a total of 40 500 for light-duty
vehicles, as given in table 1. Comparison witu t - &
indicr.es that vehicle production capacity 1s sufficient to
meet demand until 1986 under favourable conditions and dince
cap.tal 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)

..
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TABLE: 1
PRODUCTION CAPACIT: FOR LIGHT-DUTY VEHICLES
__INSTA.L®D  CAPACITY

FIRM MINIBUS PICK - UP . TOTAL

ATOSAN 5.000 7.000 12.000

CHRYSLER - 6.000 6.000

BMC - 5.000 5.900

TOE 1.000 2.000 3.000

CELTK MONTAJ - 4.000 4.000

CIFTCILER - ' 6.000 6.000

0TOBOS KAROSER! 1.C00 - 1.000

KARSAN 3.500 - 3.500

10.500 30.000 40.500
Source : Ministry of Industry and Technology
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TABLE: 2
ANTICIPATED DEMAND AND SUPPLY FOR LIGHT - DUTY ENu.NES

(FAVOURABLY CONDITIONS)

DEMAND (Units per year) igig;ﬁliion ENGINE MANUFACTURING CAPACITY ' PLANKEN PRODUCTION OF Erl
E ' ‘Capagity ‘ o ! Recomm.. . | P]gnneﬁ\ P1inned
YEARS DORLSTIC] EXPORT TOTAL (Minibus pick-up)i Existing! Planned \for v TaTAL ‘ij;;1ngf (OTOSAN | TOMOSAN
! see table 1 (BMC) ‘ (OTg)S(AN) TOMOSAN! ;; (BMC) AXy XXX | ‘
1983 | 22.910 2.290 | 25.200 40.500 6.000 | 16.000 - 116,000 2.750 | 4.000 } - e
1984 | 28.733 . 2.870 | 31.603 40 .500 6.000 | 10.000|20.000 !36.000: 3.500 | £.000 ' 5.000
1985 | 35.943 3.595 {39.538 40.500 6.000 | 10.000 |20.000 '36.000 ¢ 4.250 | 7.500  17.900
1986 | 47.776 4.780 i 52.556 40 .500% 6.000 - 10.000 | 20.000 :36.000 5 "00 | 10.000 ' 15.000
1987 | 54.797 5.480 |60.277 40.500% 6.000  10.000 | 20.000 i3€.con  5.250 | 10.000  20.000
1988 | 60.219 6.020 |66.239 40.500% 6.000  10.000 | 20.00u % 200  6.000 | 10.000 200,000
1989 | 60.017 6.000 {66.017 40.500% 6.000 : 10.0660 25.000 35.060  6.000 | 10.000 20.000
1990 | 60.881 6.090 | 66.971 40.500% 6.000  10.000 : 20.00C 35.000 ~ 6.C00 ! 10.000 20.060
Avg(1983-86) 33.841 3.384  37.225 40.500 6.000 10.000 15.0C0 31.000  3.875  6.875 10.000
~vg(1987-90) 58.993 5.900  64.893 40.500 6.000 10.000 20.000 35.500  5.813  10.000 20.00
Avg(1983-90) 46.418 4.642  51.060 40.500 6.000 10.000 17.50C 33.500  4.844  8.438 15.000

x Capital investment for vehicle production (excluuinc

therefore is not likely to be a ccistraint on demand.

O R )

!

TOTAL

6

14.

21
30

35.

36

36

35

mngines and transmissions) is not substantial and its expansion

.750

500

.750
.000

250

.000
36.
.000
20.

000

750

813
28.

282

xx Gasoline ergines. Total installe' capacity will be 20.000. Figures show anticipated application for light-duty pick-ups
and minipuses after allowing 10.{20 units ) possanger cars.

xxx Light-duty applications was taker s on- nalf of tctal production planned, the remaining half being for passenger cars.

92 23eg




ANTICIPATED DEMAND AND SUPPLY FOR LIGHT - LUTY ENGINES

TABLE: 3

(MINIMUM DEMAND CONDITIONS)

DEMAND (Units per year) Vehicle ENGINE MANUFACTURING CAPACITY PLANNED PRODUCTION OF - NGINES
Production
Capacity —- - - -
(Minibus Planned 'Kecomm. Planned !
pick-up) Existing | OTOSAN |. fur Existing! (OTOSAN) | Planned |
YEARS | DOMESTIC| EXPORT : TOTAL see table 1 (BMC) xx  jTu LSANT TOTAL (BMC) !xx, xxx | TOMOSAN ! “OTAL
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 76.000 5.000 14.500
1985 30.003 } 3.000 33.003 40.540 6.000 10.000 {20.000 [36.000 { 4.250 7.500 110.000 | 21.750
1986 35.675 | 3.570 39.245 40.500 6.000 10.000 }20.000 {36.000 } %.00C 10.000 . 1:.000 30.000
1987 40.442 | 4.040 44.482 40.500% 6.000 10.000 }20.000 B& 000 } 45.250 10.000 | 20.000 35.250
1988 43.269 | 4.325 47.594 40.500% 6.000 10.000 |{2).000 [36.000 | 6.000 10.000 120.000 36.000
1989 40.171 | 4.020 4419 40.500% 6.000 '0.000 ! 000 {36.00C | 6.000 10.000 20.000 36.000
1990 37.601 | 3.760 41.361 40.500% 6.000 10.000 0.1 Ju 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 £.009 3i.000 3.875 6.875 10.000 20.750
Avg(1987-90) 40.371 4.036 44,407 40.500 6.000 10.000 22.700 37 no0 5.813 10.000 20.000 35.813
Avg(1983-90) 34.370 3.436 37.805 40.500 6..00 10.000 <0.000 33.500 4.844 8.438 15.000 28.282

x Note: Capital investment for vehicle production (excluding engines and tran.missions) is not substantial and

expansion therefore is not likelv to be a constraint on demand.
xx Gasoline engines. Total installed capacity wiTl be 20.000, Figures show anticipated application for- light duty
pick-ups and minibuses after al..wing 17 000 unit~ for passenger cars.

ixx Light- duty application was taken as o

cars.

-21f of total production planned, the remaining

its

half being for passenger

¢z 23e4
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5.1.2 Fagine Producticn

5.1.2.> Minibuses of local manufa:tur. are powered by gasoline
ens.ines. Onlv one mar: factuver (Ot ar) uses diesel evcr-. -,
but two new diesel mc '~.3 ha’e receicly been introduced to
the market by TOE and “-vssn,TOkL works in collaboration with
International Harvester and Karsan with Peugeot. Pick-up
situation is similar in that although tvo manufacturers have
diesel models (BMC and TOE), a v.- 1la: .- percentage in tha
market still has gasoline engines. Develuowents ip 1. :al
market and trends in world automotive industry indicate,
however, that diessel powered vehicles are preferred fcr
comercial vehicles because of lower running costs including
fuel economy. Hence if diesel engines b¢ 'ome ircca.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, modern 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
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20

except BMC Iirm which has attained a fair degree of localisation.
BMC is expectec 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
) tracters and balance -~ for their f:%-up production. Annual
anticipated production iz stewn o Tuza: 4.
5,1.2.3 A a-+ manufacturer of 5> * lighi-.utv gasoline engines (Otoss |
is reported to be inves. . 5ic. - vcuction in 1983 for an
installed capacity of 20 07 englnes per annum expectad to be
reached by 1986. It is undcrstood from 7PO, that in addition they
are expected to produce 12 000 numiers p.=. of mediur duty diesel
engines of 110 HP. Annual anticipated ;redvzti -~ *3 ghowrn on Tableé,
5.1.2.4 TUMOSAN:
From comparison of demand and supply, en initia® capacii <f
20 000 per anum was recommended for Tumosan. As 18 seen from
table 2, when th!: cnrpacity is created by Tumosan, inctuii-
capacity for light-duty engines will reach : total of 36 090 .-+
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
1986 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

e
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TABLL - 4

FRODT"T10N - LANS OF ENGINES P 2MC. OTOSAN AND MAN ~°

{T~ovided by SPO - 1 -:ntives Departme

i B H . 0i M A N

_I?iiij,7ﬁﬂfx 75HP**} 120 HP| 145HP :155-78-2"** 1110 HP | 180-220HP | 240-350HP
1981 ; 2312 ] 161 | 1.800 400 - - - -
"l 1 4.000 | 200 | 2.500 500 | 2.000 2.000 - -
.23 1 5.500 | 300 | 3.200 800 { 8.000 6.000 - -
23 | 7.000 | 400 | 4.000 | 1.500 | 12.000 7.000 2.13C 1.270
1985 | 8.500 { 500 | 5.000 | 2.000 | 15.000 8.000 2.600 100
1986 {10.000 | 600 | 5.200 | 2.800 | 20.000 10.000 3.350 1.950
1987 |11.000 | 700 | 5.500 | 3.500 | 20.000 12.000 3.300 3.0
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 3.5-9
1990 {12.000 | 800 | 5.000 | 4.200 | 20.000 12.000 3.050 3.950

x Figures show tctal production planned. Light-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 is used.

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

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

U.M. BUILDING, 197 ATATURK BULVARI! P.O. BOX 497, ANKARA CABLES : UNDEVPRO TEL : 20 34 88  TELEX : 42084




-—.;———.,\ Y- o
1 - T T
!
e
Birlegmis Milletier Kalkinma Programi
UNITED NATIONS L NATIONS UNIES
DEVELOPMENT PROGRAMME IN PTURKEY
CAFiTAL GOODS DEVFLOPMENT PROJECT IN TURKEY
Page 29

demand shows tha: there 1s uo danger of underutilisation
of capacity ever ' ¥ vary v~‘-vo. ble market forcea.

- ig te be noted, however, that ex...asion plans of Tumosan,
:oreseen for the yea 1936, = °- ‘sec to be changed “-om the
originally planned 46 CuQ ser annum capacity to 30 0UU in

this case of unfavourable market forces until 1990s.

5.2 MEDIUM DUTY ENGINES FOR AUTOMOTIVE VEHICLES (55-170 HP)

5.2.1 Vehicle Production

There are presently nine firms that manufacture medirm-dv' - vehiotes,
table 5. Installed capa '*, for the production of trucks {seven

firms) is 35 250, for bus=s (three firms) 2000 and for m: dibuse. i300.
Construction machinery are not yet produced in Tu: ey, but M K ba
undertaken to set up a plant to manufacture them-for the tiu. :cing 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 18 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

UM. BUILDING, 107 ATATURK BULVA:l! PO BO7 W7, A XARA CARLEA : UNDEVPRO TEL : 36 54 83 ’ 'r;:x‘.zx : 42684
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TABLE: 5

PRODUCTION CAPALITIES FOR TRUCKS AND BUSES

TRUCK BUS _c S - —

PRCCLCT. | BUS AND :
FIRM  [CAPACITY | COACH | miDIu.s TOTAL TOTAL
BMC 9.000 - - - 9.000
CHRYSLER| 3.000 - - - 3.000
GENOTO | 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
0TOYOL | 4.000 - | 700 700 4.700
TOE 4.000 - - - 4.000

35,250  2.009 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

Murce: Ministry of Industry and Technology
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British Leyland) and the firm rates its capacity at 9 000 units
per annum made '; .[ 4200 of 145 HP,and 5000 of 120HP. In addition
. tl. firm has a capscirr for 80C nos. of 75 HP(possibly for miscel-
lanous statlonary .rj;ilcaticus). Act:al production reached in 1976
was about S000.This firm us2~120 an4 145 HP engines on ™ 140 trucks
of their own production,hencz the avsilability of the englne to

ozier possible users i~ l.mited. Details are u Table 4.

5.2.2.2. All truck manufacturers,c:_=pt BMC,used io import their engines in

from 1979 onwards and since then truck manufacturers car only import
KD and assemble theilr own engines from thes- components and boughi-
out parts. As the number of engines required by each manufacturer

i1s too low to justify Investment for engines,ihe incal content

ratios are very low.

5.2.2.3. One truck manufacturer (Otesan) is reported to :e invesciae for a
separate engine plant at lnonu (Eskisehir). It is understocd tnat the
plant Is to have an instalied capacity of 12 000 d.esel = ,ju 8 [

110 HP per annum. As this firm (Otosan) alsc aanufactures trucks

(Ford D 1210) it was assumed that all englnes are inter:  £:;: their

own truck production plant and it was further assumed tha: thi- firm

will increase truck production capacity from the preseat level of

7000 t6 12 000 to match the engine capacity planned.
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I3

+ Ewisticy (BMC, 9200, »d p'aocned {Ctosan,12000) dlcsel engine production .

capa..ity thus adds up e 21 E0C,

5.0.200 LG .
Minssa has been recommend:d te Zo «hea ! with 1ts project to uln vs-
tvly produce 24 D30 engines S8 . -uaie subject to toe following
modifications:

i- Tt should manufagturs [n the first instance only a 130 HP
~ngine and go into tte question of manufzcture of other
engines after detailed navket ‘nvasitigaticns which may be
taken up in 1984-1985.

ii~ The actual purchase of wmachinery and nlz: must be phised
to suit ~.-tusl requirements. While one each «f th: <vecial pur-
pro: machinery o4 aszsa2mbly of cenginec will % necuss.tv. @
close look at all general purpose mactin-s whers ths regi.i ‘a=-
gents are for more than one should te nndevt- TR

optimém utilisation ef all assets.

5.2.2.6 La.~ 6 shows anticipated demand and supply,including the 24 000
capacity to be 'Creaged by Tumosan. It i seen that existing vehicle
production capacity will be cuf{icient to meet demand until 1987
and since capital investment for vehicle production is not subs-

tartiel, 7 expansion 18 unlikely tn be & constraint #n demand.

UN. BUILDING, 197 AVYATURK BULVARI P.O. 50X 477 ANKARA CABLES : UNDEVPRO TEL @ 26 54 85 TPLEX : 42684



TAGLE :
ANTICIPATED DEMAND AND SUPPLY FOR MEDIUM-DUTY DIESEL ENGINES (FAVOURABLE CONDITIONS)

6

Vehicle
. Producty"" | ENGINE MANUFACTURING CAPACITY PLANNED PRODUCTION OF ENGINES
DEMAND (Units per year) (Minibus Planned | Recorm. ' Ptanned
pick-up) Existing OTOSAN for Existing | OTOSAN P anrad
YEARS | DOMESTIC | EXPORT [ TOTAL | see table 5 [  BMC TOMGAN| TOTAL [BMC xx | xxx | TOMOSAN{ 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
1988 | 21.678 | 2.170 | 23.888 | 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 | 31.00¢
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 | 39.520% 9.200 | 12.000 | 24.000|45.200] 9.000 |12.000 | 24.000 | 45.000
1988 | 43.313 | 4.350 | 47.643 | 39.520 9.200 | 12.000 | 24.000(45.200| 9.300 {12.000 | 24.000 | 45.300
1989 | 44.637 | 4.460 | 49.097 | 39.520" 9.200 | '2.000 | 26.000|45.200| 9.200 |12.000 | 24.000 | 45.200
1990 | 44.736 | 4.470 | 49.206 | 39.520" 9.200 | 12.000 | 2¢.000!45.200] 9.200 |12.000 | 24.000 | 45.200
Avg(1983-86) 24.953 Z2.498 27.451  39.520 9.200  12.000  26.000 4f 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.C00 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  26.000 45.200 7.650  9.875  18.275 35.800

x Capital investment for vehicle production {axcluding engines and transmissions) is not
is not likely tu be a constraint on demand.

xx 120 and 145 HP engines from ta ie 4.
xxx Figures taken from table 4.

substantial and it s expansion

€¢ a%ed
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T2 7,V Yianned g.o- crion ef engii:s matches anticipated derand until
1984 and extr o -=d for the period 1988-1990 (about 30CS per
anaum) cap be r> v oyvectiw: working should tie mainufacturers

te able to fullv utilize the’ . ~ely.

5.2.2.0 rattern of derand 2 . : mdo [T 2
i8 shown in tuhle 7. ¢ s t0 be netad thot under (here con-
ditions vehicle produc-{en capactty and plannel procuction of

engines may be in excesa of diwmand. However,the pos _pie n2a-

clvilian use for Tumosan «:gine: nat razen inte acocuat 1n
demand estimates (since M7 and otocan ,ihes 2T¢ noh srltabiae
for pon-cdvilian uses), may {ncrease ~- (A :
Tamosan,
5.2.72.9 Tt _: underatood cihrat a2 joint gactor pr i-ct for e il
\ ¥

dlesel engines 18 also unde: conafderation.Pres -

th,ase two in the context of limited unmet demand ha o U -

Jealt with in chapter VI-Pollcey Consideration(paragraph 6,2)

5.3 HEAVY-DUTY ENGINES

5.3.1 Heavy-duty engines used for truck-tractors,construction machinery,
rowor paicra.cre and for marine applications are mot produced in

Turiey.Al) demand 1. me: by imports.

N, PULLDIMNO, 1#7 ATATURE BULV...d PGV N A AA CALLRS 0 IUNDEYPRO TEL @ 26 84 &5 ELEX . 47884




ANTICIPATED DEMAND AND SUPPLY FOR MECDIGI-UUTY uif:

TS (METMUM T MAND CONY. )

Vehicle

TUMOSANjH AL

x 120 ard 145 HP engines from table 4.

xx Figures taken from table 4.

AND fUnits per yior) Production ENGINE MANUFACTURING CAPACITY
» _ Capacity
{Minibus,
pick-up} Planned
YEARS =5TIC TeTAL see taole 5 {OTOSAN)
1587 vo256 | 1. 1 39.520 9 000
1934 PRI 20, 39.523 9 000
1987 | zv.oan o 24 39.520 9 600
1985 woaga | 27 39.520 L9 009
195 gnL T 2, 31 39.520 ; 9. 000
198 30937 |3, 33 39.52¢ 9. 000
1504 § 3:.347 13, 35, 39.520 5 000
1930 | 30.326 ' 3. 33 39.520 | GCO
Wg(1983-56) 20.478 2. 22. 39.520 9. 000
Avg(1987-90) 30.727 3 33. 39.520 9 e
Avg(1983-90) 25.604 28. 39.520 o000

|

i

¢
i
4

¢

st

PLEANED P

RUSUCTION 1

s

e o
b., ‘.4"\ .

t Pranaed

Coy HERRT | Planne
ik o LUy Ten
.000 H.000 2,607 14.8CL
5 700 7.000 8.000 20,5
7.000 SIS 16.0050 31.000
..00% 10,0430 71 440 35.400
INTE 12.000 24 .y 45.000
200 12.000 24.000 45.30°
00 12.000 24.020 45.200
.200 12.000 24,000 45.20G
5.225 .750 12.550 26.445
175 .000 24.000 45.17%
7.650 .875 10.275 35.860

¢r aleg
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5.3.2 There are two prolects fn- the production of heavy-duty engines
above 120 HP. Ore is plannc. oy Tumosan ir Aksaray (Nigde) integrated
plant and rhe other 1s by Ercan holding A.§., in which MAN of Weet

Germany ir¢ reported to be ps ticipar’ .- with a 357 forelga equity.

5.3.3 Tumosan has a license agreement with Volvo of Sweden, and intends to
manufacture these engires in the Luilding erscted 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 Exrcan Holding foresees an initial capacity oi 000
engines pa and the planr is "¢ he located within provincial beomnd:ries
of Ankara. The project has been issued with an incentive certificst.
and this certificate stipulates ‘the {nvestment to -zart !n I..st if
of 1981 and plant fully commissioned by the end of 1983. The engin-: to
be produced are in 180-350 HP (D 25 series of MAN) and the project
foresees bus ané 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;l? ) which predicts an average market of 3665 engines

pa for the périod 1983-86 could better represent the size of this

o

U.M. BUILDING, 197 ATATURK BULVARI PO, BOXZ 407, ANKARA CABLES : ""NNPVPRO TEL : 20 54 83 TELEX : 426M
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market. Neicher estimate however has looked at the saturation

point when th. Jdemand will be primcipally for replacement.

n
(5]
&

. The size of heaj -duty engine market dces not allow two engine
-anufacturers to operate on intevactionally competitive and
evonomic production levels. Thie . - 1d mean that only ome of

tne projects should he ~iloror

5.4 TRACTORS AND TRACTOR ENGINES

5.4.1. Tractors

5.4.1.1. The level of integratisn iu the present tractor industry

models are too many and the production level ~‘ rany of the
manufacturers are too low to permit economical manufacture.
Degree of integration varies greatly among manuiacturers:
On:y thir> of the present producers (Turk Trakte: .P:.C and
TOE; have attained a degree of integration and a fourtk,
Burtrak,is understood to be investing. All otlhe: pro:-ucers
are "assemblers" with almost no degree of incegration,and
hence heavily dependent on the availability of foreign
exchange of CKD.

5.4,1.7. The total installed capacity reported, 122 500,is 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

U.N. BUILDING, 197 ATATURK BULVARI P.O. BOX 407, AHXARA CLBLES : UNDEVPRO TRL : 26 84 05 TELEX : 42004
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facilitree. Total instali. cap:icity (including Burtrak) for transmissions
app-avs to be between 43 0(2-%" 300 pa* -and |  i- onderstood that Hema
plant in Polatli will be abie to supn v gears and shafts to the same
extent. £xcept BMC, there is almost »~o . 12 minufacturing faclliviests
and the production level of eact ~apufaciurer is tuo low to enable them to
set up their own units. fhe tota' capacity reported, 122 500, 1is
essentially the capacity to assemhle tractows when parts/components/
semicomplete units are available. It appear: that matching capacities for
pressing, and semicomplete units are also nc¢. evaiiable. This adds to the
imbalance in this industry.
5.4.2, Tractor engines

§.4.2.1The present practice oi cach manufacturer assembling its own enpine from
CKD and some lenally manu.actured parts (malnly from sub-s'op.ler.
uneconomical. Types of engines should be reduced. tor this purpore, tha
engines manufactured in Konya by Tumosan should be fully utiiize .. 1t ie
understood that Tumosan started engine assembly in March 1981 on a 50 000
pa capacity assembly line and is zonsidering expansion to 100 000 pa.
Expansion plans of Tumusan 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 usca engine of own manufacture, 30 HP, 6000 pa. Tltor uses locally

manufactured small engine (about 10 HP).

..

U.N. BUILDING, 197 ATATURK BULVARI PO, 72 0T, ANKARA CABLES : ' ' DEVPRO TEIL. : 28 34 83 TELEX : 42884
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3.4.3, TUMOSAN B a0 T

S.4.3. 1. In the intezes

initial

delivery,wiil

FOR TRACTORS AND TRACTOR ENGINES

t of eccrnoxir :1 manufacture of engines,cr-

Al Bt

Yoo M . appears to be ju_.i 1.

(83

ak - v oo de the markst will denapd oo vl
- engines o>y other tractor manufa:zturers
sue vhich,beside z-pects of price and

irvolve consideration of commitments wizh

UN. BUILDING,

licensors and technical/econnmical feacibillty of £h=

adaptation of these «- lass o thelr trictor designs.

+

The restructuring of thes r.:vcr 1. lustr-oviach 1. hadls

needed,is dependent on ~ronomical mapufact -2 and marinu

standardisation of main par--. Tmc. . plaa T.oke  at

with this background and subject to suczer 7ol negocisriors
with other tractor assembler/manufac:nrers shoald,for
the tir.- wi 2 wa limited to

25 00N tractors in 2 shii ¢ and

SO 000 tractor en~ .es in 2 ¢h' €

5.4.3.2, With the above background table 8 shows the numt. - of

197 ATATURK BULVARtU

Tumosan engines that is expected to be available to other
tractor manufacturers. It will be seen that in 1982,83
84 and 85,the ergines manufactured will be just sufficient

for Tumnsan and Turk Traktor.

PR 40T A LLARA CARLES . UMDEVPRO TEL : 26 54 8% THTV X 1A
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VRTE: B
i UABIL. . OF THMCSAN TRACTIR ¥l oy v TN MANUFACTUBIRS TILL 19445
.
Nimoer 7 Ny Voo RN
Fretnes ¥ ‘ o 1 = g
by ThyoLan Plaanc Y i Fe e
> 15060 (e L0 Ri sov L fent Jor
dr b o r
B 74,000 8.000 s
tY 4 25.030 11.000 PR " i
85 39,500 15,600 2 LG " "
BRI 2 000 17,400 38,4 0 S aatiatle
.
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5.4.3 0.2 enpginos may be avall:.tie for aizpted use in 1985 depending
cn the production programm: of urk Traktor f{c3racity 22 500 tractors
per arn.vj, bot real avatllabilic: will come in 198%: «h:n Tumosan's
engine proo ~cdon can rise to ‘¢ ¢ wil rvertime working. Since
total tractor demand in 1.2%5 is ¢ *ad te be between 54 000 ana
62 000 (see App. 18 ), it would =:.~7ar that Tumosan will be ahle to
provide all the engines needed. I+ 18 nresumed that there are no
other plans for the manufacture of tractor engines ‘n Turkey a:-d
hence from 1986 onwards Tumosan should plan en~in¢ -iaction so as

to meet the requirements of all tractor marafa u:

UN. BUILDING, 197 ATATURK BULVARI FO 2K 40T AN AR CABLE3 : {NDFVPRO TGl : 26 54 88 TelLBEX © 68
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CHAPTER VI

POLICY CONSIDERATIONS
6.1 GOVERMMENT POLICY FCR AUTOMOTIVE SFOTOR

6.1.1 Local manufacture of engines . d transmissions,first foresaee:.

in the second five-year dev-lepment plan (1967-7?) has been
occupving : orom's nr nlace ia tlic 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 enterprised.

6.1.2 Production of engines and tramsmissiois,aimed at integral
manufacture of vehicles and tractors in Turkey,is supported
by several factors:
i-It would enhance the value added and promote rc: ¢ ° rhno-

logical growth both of which are lovw in the case c® an
assembly industry dependent on large scale .:pc.ts
11-The domestic market together with potential exports
(estimated at 10% of local market) can support plants of
economic sizes.
i11-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 integmated production of

U.N. BUILDING, 197 ATATURK BULVARI PO BOX 407. ANKARA CABLES : UNDEVPRO TEL : 28 54 85 TELEX : 42684
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trucks and .t ~tors would more than offset the cost of imports
. and hence mak :+is sector self-sufficient in foreign currency

develophng into .. net :xpocrt earmer.

6.3.1 Wnile finanial constraints hsv2 c¢°me in the way of rhysical
reczlisation of the Tw.w °n pr- . ts originally concelved,
today there are tws f - rs which have emerged on the scene
and are relevant to the future of Tumosan projects and indded
the future of diesel engine industr- in Tutkey.These are:
i~ There 1s a downward revision of total demand for the types

of engines envisaged by Tumosan and
11~ Private sector has shown interest an’ a- producsd nland
to step in to augment capacity for engine mar:fact-.re

in Turkey.

6.2 MASTER PLAN FOR DIESEL ENGINE INDUSTRY
6.2.1 In order to take an objective loak at tile 'totality of deman:
and capacity for diesel #ngines,an integrated chart has been
prepared with the help of SPO (Tesvik ve Uygulama Dairesi)

Table 9.

. 6.2.2 It will be noted from this that

1~ Them is a substahtiai 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
engimes which as recommended in technical report no V,may

be set up for 30 000 units pa in the first instance,

U.N. BUILDING, 197 ATATURK BULVARI P HOV 40 ANKARA CABLF8 : UNDEVPRO TEL . 26 54 8% TELEX : 42684
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7) See comments In paras 5.2.
Abbreviations: Ot
3

“D: tarse o
- )
L] -

Production nlann

Capacity plano-a or ox's

IR

|

"TABLE 9 MASTFR PIAN FOR DIESEL ENGINE INDUSURY .4 T EA1V]
: — ‘ o , ‘ R,
| TRACTOR ENCINES ]y LIGHT-DUTY ENGINES : MEDLILM-Du LY 7' NEs i HEAVY-DUTY ENG{FES i
1981 951380 1957002 a8 1933-856 1987—90_LL381 Pe83-36 1987 0 1981 19d3-86 1987 90 1 L. o .. o
- - —— e e e e ————— e - R IRkl i~ F<u! . ' )
T —psmand i 56 P31 | 003 46607 20506 3o SPTR P T
i } ' i
~IRMS T\QP\\\ RENY el.-wu 35,478 37,255 54,841 i 27 .40 A7 .10y
-~ st — i SO S e e e e e e
T e 1eao 6.000 o0 | o
P ey BT 5.08 Jua ~ B i X
i . e ) 6.1 6.0 e.0L : ,
2 i ' i i R w1
P e SR RS I SN 6.006 | ; or ' ‘
- foo j 8u) 00 598 | i .
S 7A . : S A FOY starlon. ry
: i Pe | 16 600 IR SrarIen Ty
| i - f | B . appl.
Foys be . 15,0002  5.L00 S.0uu U cor B vt ks
R R (1,554 5,000 5.000 o ST
! b : | i4.200, 4,000 4.200 o -
P ‘e ' ARPTECU 1 a0 o E‘i’__ Jowom ti“:-
e U006 10,0066 CCroe e taps and
iy 10066 10.0uG G ' minl. s
SAN 1 4 ' R .
L S < 120 12,900 o
CLif i p L0 ot Yoo 4 oLon touoks
S . S e e o B G S e e e
Lsa-a2q © . ; ! 3.050 3.050 14 ron trucks
e PRET=SSp ‘ i‘ . SINF) 3059y | buses
e ‘ i (AT 950
240-350! g ! ) : f)& i 3;; i track croccors
i RSSO - e [P, LONUUEPEPE S e S S
49-38 ; C 50.000 50.000 } or tractors
65-76 | P 58.000 58000 .
" - C 20.000 . Codor rekeups and
MOSAN =7 : . . . - .
SWMOSAN - 63-79 p 15..00 a0 L h) | minibusws
.- C 2ot s " trucks buscs.
83108 f P : 21,50 24.000 i | midibuses
) .
250-2501 § , ‘; ‘
— - B At o/ < T
3o ¢ | 8.000 56 000 56.000 EUSRE P AN NN 7.000 7.000
ToTabie 0 683 63000 h4.003 W e 400 k6D | 5.300 7.000
1) Average annaal Jdemand for 1937 .
2) Averagze annuai demand for (9- e
3} Including export demand at ' n.o d s
4) Excluding 15.030 gasoline - ar i Tper
5) Figures from Mintstry of ! - nn
6) Figures from Desival study [ 1 ! T 1rons chedand aet fa ar-t coaditlons uot available
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ii- ®ak.ng inte account the anticlpatea eapacity for light-
duty d'+.= . engines with BMC and that planned bg
Otasan,t .cce '3 ar ¢ justification for another plant

-

with a cavacity of 00 030 4 op (wo shift “a..3 a»
recoudnen.lea kr Lo . Y- DY LS PV SEIRT A
114~ Wi.h projectdon of capacity for medium-duty engines
as 12 000 «of 1i0 HPQ nlannecd by Otosan and 9200

existing with DMC (excluding 800 for starifomarv appii-

catlions), unmet dew:.n Lo 1990 e anticivited to
1 ]

be 13 000 under mirim:: rema cond s aad 20 000
under favecurable conditions, :r - '3 ¢ v;om for one
more plant. For thisg plant to ¢ erom - an
cirrver! ive 1in export markete,lt ~culd v - part of

a larper dlesel engine plant of 30-4u 000 pa ti:cal
capacity in which case addiri.-al . res aent +1 be
m2inly for tooling and auxilliary units w.il he shared.
It i3 understood that in addition to Tumosan Mddium-—
Duty ¥ngine Project,a joint sector project for medium-
duty vehicles,trucks and buses in particular,is under
roasdderation.

In the context of what is stated above,the Government
should take a policy decision on implementing one of
the fullowing two alternatives:

Alt,1. Trc joint sector project to manufacture

10-15000 engines pa by 19920 and ALSO to arhieve full

U.N. BUILDING, 197 ATATURK BULVARI LKA BN ANKADA “ABLF< . UNLEVPRO TEL : 26 34 85 TELEX . {2684
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local ategration by that time .

Alt.2. Tiie ac to go ehead with its project for medium-

ducy engines but with feline ng nodifications:

i- initial capaclty to kz 0 12 000 pa.

1i- =master plaa vo U .4 at 24 V0D pa

111~ fa?! intepsrst” on to be achieved by 1990

iv- poasible nor -civilizn uses should be taken into

account.

For presentation purposes,master plan for diesel engine

industry (table 9) shows ouly Tunocsan capacity of 24 000pa.
iv. Total demand for heavy-duty engi .- . ‘. antdcl.a* 1 to

reach e level of 4300 units pa by 199" and hance- there

is room ~nly for one manufacturer.Ercan Hold! .. s

entering this field with MAN project for engines of 130 HP

and over. Initial capacity of 7000 wilts pr wi' o ore-

vigion to expand to 11000 selected for this praject

apprairs to be too high ard a review of investment

plans wokld he 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 tkree firms,and heavy-duty engines by
one [ina. These manufacturers should try and reach 100%
local manufacture during the eighties, It is felt that
it will nor be necessavy to give any more incentives for
diesel engines. To ensure updated technology for design

and manufacture. H-wvever ~he market should be kept open
UN BUILDING, 197 ATATURK BULVARI B.O. BOX YI, A> XARA CALE8 . UNDEVI'RO TEL : 28 54 83 TELEX :@ 42634
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to competition. i~ m foreign marufacturers.

t..7 DESIGN
Facilities for original dezign of dlesel engines and their
assoriated subsector: like trirsriss.ons are extremely limited
. := Turkey. It is cousldsre:d crucial a2 healthy growth of the
neastry that a scrong cadr. o7 .igine rs be traied,
Tumosan and otres manufdactuare 3,it 1s fel:,should epecifically be
asked to make a plan of ac...n for this activity in ccrsultation

with thelr collaborators.

6.4. ADAPTATION OF ENGINES

6.4.1 It 13 neczssary to ensure that the presen vehicls and tractcr
manufacturers who do not have capacit- -“or =ngine winufaczture
get thelr supnlies from a Turkish manufacturer.

6.4,2 Simultaneousiy it will have to be ensured that the engires
made by local manufacturers can and will be fit: n &
variety of vehlicles and tractors and measures for auaptation
by vehicle manufacturers will be essential.

6.4.7 Whils foreisn exchange 185 belng eiven to individual manufac~
turers to import Ckd's of a pumber of models,the industry
will have bhoth immedtate and long term economBes if they
ugse a standard engine «ven in the initlal stages when the

new urit will need to import CKD.

6.5. RESEARCH AND DEVELOPMENT

A naticnal R and D organisation *« handle problems of adaptation,

U.N. BUILDING, 197 ATATURK BULVARI PO AOX &, A K AR~ CAILER - (MDEVFRO TEL : 26 54 88 TELEX : 42684




Biriegmig Mili-ilor alkiama Progmin:

UNITED NAJIUNS NAT " NS UNIES

DEVELOIPMENT PROGRAMME 1N TURKEY
CAPTTAL GGCOD 2 DeVoLOPMENT PROJECT I[N BURKEY Page 48

vrial of wew com:- - and designs, dollow up of international trends
i designe ani mao " wetvr . technologies will be desirable, Thia
could be done cith:r =y winzy of Veliol» Directorate of Armed

¥gr :o or of Tumosan.

6.6 SYATESENT OF POLIC: 'S ally ORIS.HS

In vaiew of the v ... ‘ave | wdustiiel pae _ute of
Turkey involving grearv2: ¢ 1! ace on macker icrces it 1s neccesary to
identify the course tuat sh. d s folio od o years te come by

Tumosan as well as their relutrur~n., .0 princival ue=xs parii-
cujarlv from the point cf view ~f sui.abliiry and adartation »F

former's products by rhe latter, A <loar cf conent nf o .rn.ant'a

directives will help the fndustvy te go farv i 1w s 20 aulsed

macnet and avora -erree il cagee in cliee o of rnner - 3 ror self
reliance .1 thig qoc. o

U.N. BUILDING, 197 ATATURK BULVARI r.0. i, ANK A EA COBLES oL HOReTHY, TEL . 16 34 85 TELEX - 472084

4




Biriegmis 2lilletler Xalkinma Prograni

UNIiYE.. ¥ 7iONS NATIONS UNES$
DEVEZLGCPMIT T PROGRAMME IN TURKEY
Page 49

CAPITAL G(UDS DEVELOPMENT PROJECT IN TURKEY

L PTRR VII

LICLNCE ACRECHENTS

* Yt A init.al <:. iy Las been made Ly Chief ocimiical Adviser with ferzi n
collaboraturs ‘n the context of th=s nesc v I tich industr Lo vzl
own interests to the exteon® Loszi™] - »7l2 ac o _l:ting these agr ments.

A broad outline of salien. pcirts st way be borne in mind is pt-ren

in succeeding paras. It is _elevan:z - pcint nur thzt some of these poiats
are already covered in agreements bu. to variv... - degree of »ffectiiv-usssa-
the final clauses being dependent consider-ulv on ne_stiativg stzzagoos

of both parties:

7.2 JUSTIFICATION

-

7.Z2.1 The llcense propcsal must justify the apprrur’  =negs -7 g2l oy
proposed to be acquired with specific reference o t-chnol- .,

already avallatie ir the ro:ntry. This should cover:

(i) a comparative analysis of alternative techn ‘ognies,

(1i) jJustification for the technology recommenle:,

(111) domestic market forecasts,

(iv; export forecasts,

(7 chligatinons of licensors for economical manufacture of & salable
product,

(vi) limi.:tioms /constraints (eg. availability of aid from a country)
which inhibit a wide clnice,

7.3 PRODUCTS

7.1, Tvo 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 i

the licensed products can be put.

U.N. BUILDING, 197 ATATUKK BULVARI PO BO - AN CABLES  UNDEVFRO TEL : 2d 54 85 TELEX | 47044
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7.3.3. Products should be clearly defired including major specifications.

7.4 UPDATING OF KNCW-HOW

7.4.1 The licensee should have full rights ovar design improvemerts made
by it and should be in a vpositions tc coc:in patents world-wide.
The licensor should be otliged to cteck them and comment e them
if desired by the I cens:. .+ i, 57 3. a sublicense to the

-

licensor on a royalty frer +::is during the term of the agreement.

7.4.2 The licensor must guarantee to inform the lizemzee of ail impro-
vements made 1n design or production te-hno’~gv including patented
and unpatented techniques,within 3 m  :hs - their bo ' -n adopted
in the licensor's works during the pendc.icy o. the agrc . ~nt.

7.4.3VThe licensor must guarantee that the design and prod =2tion t«~chno-
logy offered to the licensee includes the latest in use by .he
licensor himself and his associates,the choicn of degigus anc
production technology to be licensed being left tc w2 cenge s,
The data to be provided by licensor should include a comp r=tive
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
(1) Production norms for all components,subassemblies and assemblies
in terms of machine-hours and man-hours with details of their
calculation
(11) 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,
U.N. BUILDING, 197 ATATURK BULVAR! PO. BOX 4vi, ANKAKA CABLES : UNDEVPRO TEL : 28 54 83 TELEX : 42684
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designed by the licensor or his associates.
7.5.3 Industrial engireering 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. EXPCRT
7.6.1 The licensee. should have the right to expurt epeci®ically to ail

Middle tast and other Islami. zounirlie: and as far as possiblc 19 cther

developing countries.

7.6.2 1f possjple there should be an .rrangement for the liceaso: tc buy

back licensed producta from Turkigh firms at international prices.

7.7. PATENTS AND TRADE MARKS

7.7.1 The licensor should provide all legal data to supvor: the ¢ laivy

of patents and trade marks.

7.7.2 The licensee should have the right to use the tradem.rxs of ‘'t 'i-ensor,
if he so chooses. Any payment for this if desired by 11. :nsor su::.ud
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) 1t will enable the licensee to reach the specified level of production,
(c) documentation is fuil 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 ox
knew-how to others in the country. .

U.N. BUILDING, 197 ATATURK BULVARI PO 20X 407, ANKARA CABLES : UNDRVPRO TEL : 28 54 83
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7.10. ASSIGNATION AND SUB-LICENCING

7.10.1. The licensee diould be able to assign the agreement to other parties

if required by Government decree or in other cases with agreement

of licensor.
7.10.2. The licensee should have “he right to sublicense to ether firms in
the country with the lice s.r being k< 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 componénts - (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 moaitoring it

8hould be appended to the agreement.

7.12. SUPPLY OF RAW MATERTALS AND COMPONENTS

7.12.1. The licensor should be obliged to offer raw materiais an. other
purchased components and patented itema necessary to be impérted
for manufacture of liceused goods. The licensee would however be

free to order them either from the licensor of 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 poasible the know-how fees should be converted into equity holdings
upto specified limits,not exceeding 10%.

U.N. BUILDING, 197 ATATURK BULTARI P.0. BOX 07, ANKARA CABLES : UNDEVPRO TEL : 0 M4 88 TELEX : €084
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7.13.3. Payments should be specifiec in terms of
(1) lump sum fe~: if any
(i1) running rc.3aitfes
(111) total fixed fee
{iv)} payments for techalcal s2rvi <z,

7.13.4. Th. basis of these pa.z- "o = . »° Loged on 8 == far ady
production) excluiing :iuw >f impurts from licensor. Thay should
be indicated separately fo-r various items such as
Feasibility studies
Detailed project reports
Plant design
Assistance in securing,installat’~ : =.d start u» ¢f sachinary
and plant
Trainig programmes
Special design work

Technical experts from licensor.

7.14. TRAINIG

7.14.1. The visits of licensors persomnel to Turkey shou . - r-ecifi
objectives and time bound programmes and for agreed periods which
should be minimum. The licensor should aatisfy the licensee that
any experts sent hy 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 possihle taking into account
the time for absorption of technology.

U.N. BUILDING, 197 ATATURK BULVARI PO 70X 47, ANKARS:A CABLES : UNDBVPRO
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7.15. OTHER RESTRICTIONS
7.15.1. Thare should be u. u:striction on volume of production.
7.15.7. There should te no restriction cn
{1, sales (except as specifical?v agi :ed), .

(11 production,
(iii) pricing,
(iv) obtaining know-how ~on others

(v) purchase of materials and components from others.

7.16. OTHER DESIRABLE CLAUSE

7.16.1 There should be a clause for renewal of the sgreement at the sptian

of both licensor and licensee.

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

U.N. BUILDING, 197 ATATURK BULVARI PO 30X 407, ANKARA
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’ CHAPT 'R VIII
CONCLUSIONS AND + .COM. “wior™ ¢ONS
8.1. CONCLUSIONS
8.1.1. Domestic Demand Levels
8.1.1,1. Diesel engines are used prim=:ily cu

agricultural tractors and on ¢mrerc 3l
vehicles including pick-ups, minlbuse=,
midibe- -, Luses, trucks and all types
heavy trucks. There are, in addition, s
number of peripheral uses among whic * e

more 1lmportant are marine vehicles,
construction machinery and stationary
applications in power generators and

. water pumps.

: 8.1.1.2. Renewed forecasts for diesc¢l 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-
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and wit: c¢isa to above 120,000 by 1990,
cable 10, ‘ar traoct ~rp-acations are
expected - ~2rev: . ii lsv-cst fileld

of use and wake up over 407 of toval
demand. Next :n importance come light
duty and medium-duty cowmerzial vehlclies
with approximat~i. 25 ©i 237 markec
shareg, respectivelr. Z.ovy~-":tv inglae
demand 1s only about 4399 p=2-r 4nnum

But they represent a much larger percs..cage
in -« : *f value and are comparable °r

marker -hare to llight and medism-~iuty engiies.

8.1.1.3. This level of domestic demand is sufficient

for local manufacture on an economical

and Iinternatienally competitive basis.

In this context it 1s important to bear

in mind that manufacture implies nearly

100% 12vel of integration with all major
components produced ! in Turkey and needs to
be @learly distinguished fyom aessembly which

gives low added value.

U.N. BUILDING, 17 ATATURK BULVARI #.0. B3O 4. ANKAPA ABLEB : UNDEVPRO TEL : 26 34 835 TELEX : 42684
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TABLE 10 : AVERAGE ANNUAL DOMESTIC DEMAND FOK DIESEL ENGINES

MINIMUM DEMAND CONDITIONS FAVDL RARTE CONDITIONS
' APPLICATION 1983-86 1987 - 90 1983 - 85 1987 - 90
period period Pe-iod period
LIGHT-DUTY
VEHICLES 28.368 40.371 35.760 62,911
(60-80 HP)
MEDIUM-DUTY
“EHICLES 20.478 30.727 24.952 42.858
(80-210 HP)
HEAVY-DUTY
VEHICLES™ 3.665 4.305 3.665 4.305
(220-350 HP)
TRACTORS 51.361 59.136 56.080 77.174
(49-100 HP)
TOTAL 103.872 134.537 120.457 187.248

x These figures were taken from Desiyab study (1977).

UMN. SUILDING, 3¢ ATATUBRK BDULVARI ¥.N. BOX 40’7, ANKARA CABLES : UNDEVFPRO TEL . 26 54 83 TELEX : 42684




Birlegmig Milletler Kalkinma Programi

UNITED NATIONS NATIONS UNIES
DEVELOPMENT PROGRAMME IN TURKEY
CAPITAL GOODS DEVELOPMENT PROJECT IN TURKEY Page 58

8.1.2. Vehicle and Tractor Manufacturin> Industries

8.2,2.1. Vehicle manufacturing in Turkey, which started
as an assembly industry in early 1960's, has
developed over :ue ycars to a stage where 1t
new meets locai demand in almost all types
of vehicles from small pick-ups to buses and
heavy lorries. The only important exception 1is
truck-tractors for articulated lorries, This
industry has also showr a certain potential
for exports in the past two years, spe Jally

in the field of cyuches.

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.
This 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

oo
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ntr components. As a result, the automotive industry
is sti1l1l an assembly ind.ustry 1n character,
productivity is low, capacity .tiiisation is also
low and consequently :vr. 28 are wuch higher then

European prices for ¢ : ar vehicles.

This low degree of integration is also observed

in the tractor industry in wihich currently eilght
firms ( 7 private, 1 government Ii:m  .~perate.

The total installed capaclty 1s reported as

122.500 but actual production has beca far shor

of this figure. An equally critical aspect is t* s »of
the degree of integration in manufacturing facllities
which varles greatly among manufactur cs. Oriv -hr.e of
the present producers have attained a falr degree o.
integration (total capacity 39.506), and a fourth

is understood to be investing. All others are
"ggsemblers"” with almost no degree of integration,
ana hence heavil& dependent on the availability of

foreign exchange for CKD's.

U.N. BUILDINO, 197 ATATURK BULVARI PO FOX 407, ANKARA CABLEH : UNDEVPRO TEL : 26 34 85 TELEX : 42684
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§.1.2.3. This structvie of the vehicle and tractor sectors
has afected the devel .pment of ancilliary
industries whic: roule . prove in speclalirn 15 5

as wel' agag -t -v.. el s, .les of sca.

8§.1.3. Diesel Engine Manufacturing Industry

8.1.3.1. Engine manufacturing faci® .:¢s5 have high capital
costs and weuld be uneconosical cn scales required
by individual vehicle manutacc re~s. Gov-rument
regulations have allowed impor: of ~ccmyplete uniis
(considerably cheaper than icca: producticn
in inirial . sg<s ) until recently and su-h *=-ort
is still permitted for bus applications. Impecsition
of restrictions on the import of €BU =2 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-supp.ier industries. The local content ratio
¢f engines so assembled 1s low and what 18 more,
it cannot be increased above about 50X . This 18
because in~-plant production 1s required for higher

local content ratios and, as pointed out above,

e
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it

tr © requires inv - :znt seemiogly beyond the apabilities

ot ‘ndigidual ficm-.

There 1 only c¢ne reht oo S0 manul ot a v 3

)]

dlesel engines. This .i; , IMC, his reacted a fair Jdegr=e
of integratiun arnd repori: --gine capscity a:r -2.000
units per annum. Out of this ¢ uocity 12.000 units zroe
fce 52 HP engines (60060 for t—-a rore =3 0030 “or vick-
ups), 800 units for 75 HF engines {(z:wr & o - =uc
miscellanecus applications) and 9200 un -5 Joy @0
145 HP engines (fur trucks). Actuval proaou .0

of the firm, hoseve - =2+ been low. and thea L. .
level regonhed In 1976 was around 507 of this installe!

rapacity.

Fng ‘nes manufactured by BMC are ingtalled onto their owm
produce of trucks, tractors ard pick-ups and hence

their availahility to other vehicle firms is veryv limited.

8.1.4. Engine Projects in Private Sector

' 8.1.4.

i. It 1s undzzsteod frow SPO that two private firms have
been issued with iancentive certificates to manufacture

enginers, Uue of these, Otosan, belongs to KOG Group

e
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an.. piang 20,000 gas-iiie &agines (55-78 HP) and 12000 .

¢lrswl engines (110 HY, in !nént, Z:owrigpehir. This firm

cooperates with Ford andi as 1-s cwn . :hicle manufecrarig .
faci.lties and it is an*tisiricec (1at the diesal e 1o xg
are for vse on their 2-to-: - :ucks (Ford D 1210). 0.t of

thhe 20.000 gasoline mnginr~ planned it 1is supposed that
10.000 are fcr their Anadol passenge+ car {(notr counsidered
in this study) and 10000 for iighr duty aprlicatienc in
plck=ups and minibuses. The other {irc Min be . onp. t-
Frcan Holding and 1s understood to be ipt - =cred Jn
heavy-duty engines of 180-350 HP range. {(1hLis tirm
collaborates with “'N - {est Germany and the forel
coliaborator is unders:cod to be conslderine providing
foreign equity)., The tentative capacity £ zure .1 ' (s
firm 1s 7000 vnits per annum. Otosan plans to start

production in 1982 and MAN in 1984,

8.1.4,2. Both O%tosan and MAN :re velicle manufacturers and it is
gsupposed that theit engines are principally intznded for

their own production of velulicles.
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8.1.5. 7!y "iN Prolects

.i.5.1. TUMOSAN was <et up by the Government in 1976
with the aim of resziuct g the automotive
industry into & driviag, 1lnstead of a retarding
gector for the e, nomy. T. SAN wag to be
effective in two ways. One wasg that local productien
and standardisafica in engines and transmissions
would bring solutions to such procblems as
declining productivity, underutliisation of capacity
and high consts that vehicle producers then faced.
The other was that TUMOSAN wou'< be instrunental
in transmitting modern technolo;y to suh-sucoilers
and large v -4 - tlon filgures would enablc
them to expand to economical capacities nasd

operation levels.

8.1.5.2. TUMOSAN started five main project§ to achieve
this goal (Table 11).

l1- Light-duty Diesel Engines Project:

40.000 engines pa capacity, Aksaray, Licensor

Mitsubishi {Japan) (65-79 HP).

ol

® Support pronjects of Tlmosan, Foundry, Forge and Central teéoling

facility are to be dealt with in a separate report at a later datey
U.N. BUILDING, 187 ATATURK BULVARI P.O. BOZ 427 ANKARA CABLES : UNDEVPRO TEL : 26 54 85 TELEX : 42684
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. 2- Medium- au. - .y Jv.- fugines Project:

w?

Aksaray (Akucsan) 44,70 & 85-168 HP medium-

. duty engines, Lic: ¢ iter-Banz
5.000 pa 250-3:. ° ,ocve b evglaes, [icensorv
Volvo (Swede: ;.

3- Tractor Engines Yoo, .=

100.000 engines p.. ioavya - =1C0 HP range,
Licensor Fiat {(Ttai ).

4- Tractor Project

ay -

50,000 farm tractors pa, Konvi.o =104

range tractors of two types, &L - -i.ur at{(Lltaly).
5- Transmissdo : ».vfect

Konya, 57.006 ¢<ar boxes pa, Licensor iF(Germauy)

42,000 rear a2xle: pa, ilvavsor T orall A

Investment 1s under way 4t two siteg in Central Anatolia

in Aksaray(Nigde) and kKouys. Total investment to date '
18 6 billion TL{(bouk value). hssembly production in
tractor enfine plant was ntacted in March 1981.
Production of tractors [« plannad for end 1982,

In all other projects, thare is little or no progress

because of non=-availabilitv of funds.

U.N. BUILDING, 197 ATATURK BULVARI v BOX ¢ AN ARA CARLES 1 LURVERO
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oot turers to adapt their products to the LIA0CAN = wili
Weed Coyvernmentsdoaction vhich mey include ohie sl v S ¢
¢ OORD eapia
BL2.1.2. 5 Dud =BTy ENGINES
UG d KL pa by

Demand 1s oexoeated teo reach a level between

.

*apa. ity available in the private sector is 16000 cemsrising
10047 ca=gline eagines planned by Otosan (excluding (3000 pasoline enginey
or Anadel cars) and 6000 diesel engines with BMC. There is thersfore a0

for TUMOSAR 1o go a bead with the first phase of this prejest, that is

suitable

pasis. Simultaneouslv, however,

20000 units pa on two guif’
stepe will bave te be take. by BMC and Otosan to realise produstion

rdiny to tnels dnstailed capacity with necessary help and guidanc:

o ’

from the Government,

3.2.1.3. MEDTUM=DNUTY FNGINFS
the

The demand is forecast ro reach between 34000 and 47000 and
(2w "oding 800 for siationary
26 54 88 TELEX 42784

capacity e etio o with LW e 9200 (a2x
~NKARA  CAHLES = {DDVPRO  TEL

U.N. BUILDINT, 197 ATATURY BJULVALL P.O BOA 407,
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applications} and tha. planned by Otosan 12 000 thus leaving a gap of 13 000

unde: minimum demand contiticas .nd 26 000 under favourable conditions,

There 1s thus room for oue . ~re manufacturer,be it Tumosan orf a joint sec.sr
project which,it 1s understoo?! is under consideration. The cruclal aspec-
which needs to be stressed 1s that - e aim  { all manufactuvrers mnugt be 3
achieve 100% local uaufactur » c¢urny - eighties. This indeed,it 1s felt,
should be an important conditin ‘0 be set by the Governmert for approving
any project.
It. is felt that a fully integrated plant tc preduc: i0-15 3707 angines may
not be economical in this highly competitive indvstry. 7 - possihle non-
civilian uses for this range of engines,not trke- frco acr it in gemand
estimates,should also be taken into account while takipg de.* 1 on creation
of capacity particularly since BMC and Otosan engines are act suitable for
such ases.
With the background of a joint-sector project be! -y alsc um-dnr 2¢sideration
for medium-duty commercial vehicles,it i8 recommended that . v¢ ernment
should take a policy decision on implementing one of the following two
altermatives:
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 mediumlduty engines but with

following modifications:

i- initial capacity to be 10-12 000 pa

ii- master plan to be retained at 24 000 pa

i11- full integration to be achieved by 1990

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

U3, SURDING, 197 ATATURK BULVARI P.O. BOY. 407, ANKARA CABLES : UNDEVPRO TEL : 26 54 85 TELEX : 42584
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8,2 b Y-DUTLT ENGLINES
ro is roos for ol ranufzcturer in this range and rh. prgvate
e MAN who uic vi oo “i{ald for engines of cver 130 I°
T4 to achto e U7 T te v reg b 1990, Inirial cavac. .
ol 7 Gnlts pa.with provisiom oo oxp 1 o3 Lot 0 of amr v
appeass to be to T an. o rovie et placs is oy .
Gaee .2 TRAMGMICSIONE
tor tractor gears capacity exists I[r i-me and MKEK btut it w11l fulld Snort of
demand by 1990, Car plant of Oyak has capacit:r 7o car transmis~ion irs ene e
mand of other car prodvcers appears to be unmet. Ther o is no manufact r oo e
gine timing pravs and the total umnet demand for ... v, cov Lras. . nn i
iming gears ‘n oterms of tractor goars is expected to moc. ol o
Ofgennod,
Capacitv for oodiam gear hoxes and rear axles s expociesr te be adroquar. with

Yo~ sud Fge

Trdustries.

The e 5o 527t no capacity Yor llght-duty gear hoxes and rear axles. nor

“or heave dury boxes and axles whiie Tumesan's project for transmissionz provides
For a production of S7000 light and ‘ieavy duty gear boxes and 42000 of light

duty rear axle there is nu nrevisicn for heavy duty rear axles. [t is recommended
that lumnsan's project =usuld <2 expoditiocusly pursued and in addition it should
slee cater for Yieavy duty rear axles.,

U.M. BULLIMNG,

197 ATATURK BULVAR(

T ok 4 ANMARA CAHLE® : UNMDEVIPRO TEL : 28 54 85 TELEX

. 4Lrha
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8.3.3. CASTINGS AND FORGINGS
It i8 recognised that there are shortfalls in the capacity of
castings and forgings of relati.. ly high complexity. This iz >zr-
ticularly true of the intricate high quality castings and for-
gings required for tre diesel ¢ ine industry. Wit": no piu-
visions have so far vcen made for Tumosan's Forge and Foundry
projects,it is comsidered that in this area whére gaps in terms
of technology are known even if this cannot be quantified,an
updated report of Tumosan's minimum needs forcastings and forgings

should be prepared and processed.

U.N. BUILDING, 197 ATATURK BULVARI P.O. BOX 407, ANKARA CABLES : UNDEVPRO TEL : 36 54 85 TELEX : 42684
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ArT U0
DATA USID IN . “RESSION ANALYSES »
TRUCK Bus MINLRES PICK~LP GHET ’
LTART PARK PARK _PARC AT Milin w7y
47.931 12.041 10.413 31.462 i01.204
e 56.889 13.332 16.00% 39.927 1C5.461
e £2.616 13.943 18.967 43.441 112.493
69.478 15.529 20.540 48.655 118.594
130 70.730 15.980 20.916 52.152 125.425
73.433 17.140 22.380 57,0 138,185
78.92G 18.504 25.559 62.796 14 777
L8573 89.685 20.340 31.123 65.671 156 67
1674 37.050 21.387 34.421 77.960 166,013
175 108.614 22.928 39.924 93.046 181.383
1976 124.569 24,581 w.onr e 111.930 15:.751
1977 143.664 26.261 52.610 127.253 203.358
1978 152.3%4 27.666 57.568 136.945 209,775
1979 162.667 29.313 62.178 147.138 208.343
1980 170.809 30.411 65.607 156.908 206.061

U.N. BUILDING, |97 ATATURK BULVAR] ) BOK 497, ANWARA CARLFS8 : UNLFEVPRO TEL - 26 54 85 TELEX : 42684
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. Av. 7T
IRFLCT R OEQUATTUNS USED FOR PROINCTING vEITCLe TARKS
4
)
g PREDICTOR EQUATION ‘™’ . UATURT VARIAB.
s - . N
! R? = 0.958¢
NPT in ¥ =-6.7715 + 2.0251 i~ owe ! = v
A vali ¢ :cadtain ~11.9%4
(0.5669) (0.1125) ‘ t value for cgnatai.: 1
£oie for 1 GUP 18 2
LF L n.9655
I 5 1
pes In Y = -5,3512 + 1.9183 1n GNP £ va o 1o constat I
. 67
| (0.4875) (0.0967) R~
PR __,_,_.;._, [ — = —— e e —— R - -
1 2.7008 1.1298 in C R = 0.975°
BUSES nY =-2.700 + ..1298 1 ONP R™ = 0.9753
} (0.241%) e Ghey t value f~ o o oot an
‘ t value for In NP L
- - 24 0o,
CRUCKS In ¥= =-3.0012 + 1.4969 1n GNP R™ = 0,900
(0.4588) (0.0910) t value for constant -5 .54
L t value for In GNP 16.445
* Fquations applicable wien GNP and park figures are given in units of 1000,

UN. BUILDING, 197 ATATURE BULVAR F.0O ,02C 407, ANKARA CABLRS . UVDEVPRD) TE'. : 20 54 8% TELEX @ 42484
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APPENDIX
PRC. " <TON OF GNP FOR MINLo 2 NEMAMD CONDT: -
470 FAVOIRABLR CONDI" ione

MINIMUM DEMAND CONDITIONS FAVOURABLE CONDIT @03

YRS F‘”“‘i;;é okifggf;;;e GNP in 1968 prméz: Réig_;;A;;;;géévri cor [EERa Pr»gg;

7 cer's value as lOUT(; v iwer!% val-c o, EUFT
— R S S

480 - 206,061 - ST

1981 3.5 213,273 3 E -

1982 3,5 220,737 3,5 X )

1983 3.5 | 228 A 4 ‘ £,458

1984 3.5 236,459 4.5 | 3

1985 3.5 264,735 5 ! 2 n

1986 3.5 253,301 6

1987 3.5 262,167 6 281,659

1988 3.< 271,343 6 298,559

1989 3.5 280,840 6 316,472

14990 3.5 290,669 6 335,460

U.N. BUJLDIN®G, 197 ATATURK BULVARI PG BUX 407, iNKARA CABLES : UNDEVPRO TEL : 26 54 85 TFLEX & 42884
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‘ APPEr )IX 4
PROJECTIONS (f VEHICLE PARKS
» —— g . -
MINIMUM DEMAND CONDITIONS | ¥4 vQURABLE CONDITIONS
YZARS | TRUCK BUS MINIBUS | FICK-UP TRUCK T BUS MINIBU5 | PICK-UP
1981 152,323 28,718 59,634 139,200 151,223 28,562 59,052 137,913
19:° 160,372 29,857 63,937 148,697 159,214 29,694 63,313 147,322
1955 168,847 31,040 68,550 | 158,840 168,841 31,039 68,547 158,833
1984 177,720, 32,270 73,496 | 169,676 180,340 32,622 74,928 172,827
1?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 36,815 93,080 ’ 212,223
1987 207,467 36,261 90,580 | 206,825 230,978 39,321 104,728 ' 237,329
1988 218,431 37,698 97,115 | 220,934 252,030 41,997 117,856 | 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 | £,2.106 300,063 47,906 149,227 ' 171,882
Rate of 5,287 3.96% 7.217% 6,82 7 7,91 % 5.9 7 10,857 ~.25%

park growth

per annum

".N. BUILDINQ, 197 ATATURK BULVARI P.O. BOX 407, AMKaRA CABLES : UNDEVPRO TEL : 36 84 83 TELEX : 42084
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APr.N YOS
JA3U SALES OF VEHTCLeR (AU CAre fno oo
Y®ARS TRUCK B8l o MINIBUS PICK-~{IP
‘70 5,605 709 1,108 4,68,
1971 4,247 604 (, 957 4 SRE
1972 7,602 1,031 3,792 6,049
1973 16,963 1,341 4,533 747
1974 10,992 1.234 4,565 71,076
1975 14,315 1,548 5,221 18,10,
1976 20,495 855 5,055 P,
1977 18,981 1,157 5,447 14,192
1978 12,754 781 4,287 5,530
1979 13,701 1,081 3,231 G TR
1980%) 8,412 1,098 2,103
(x> o . o . .
Importe’ venicles not included in 1980 figures.
UN BUILDING, 197 ATATURK BULVARI PO BOX 7, Aabs CABLF8 @ UNDFEVPRO TEL : 26 %4 8% TFLEX ; 42684
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APfedl . A

' FRGIFCTICN OF LOoM LOUERALT TR ot BUST S
‘ o 5 ; F __'-‘7'TLEASL{N’J}L&ZFIEIZ o B \\}f;{u'—m.iisoyg',-vmw{"“
o e REPA AT e L
GEARG | PARK DEMAND DEMAN, & caonND o DEMAND EMA
5 % £8,550 4,613 2,275 6.7 1 £8,547 5,233 2,275 7,708
S 3,496 4,946 3,419 8,20 08 <91 3,617 8.000
e i 78,798 5,302 4,303 9,6055 RY.720 7,760 L, 17,653
26 i 34,484 5,686 4,780 10,466 | €3,0%0 14, 460 4,700 )T
{247 2 96, 580 6,096 4,593 10,089 104,736 11, LR AL
RER g 97,115 4,535 5,240 11,/771117,856 13,12 A
108y iioa.Lzz 7,007 b 11.93A1132,617 14,761 Lo LAY,
1990 ‘111,633 7,51 4, 11,4:51149,227 16,610 Ly i
Avg. (1982-86) 5,147 3,625 8,822 7,442 3,b% Y
Ave . (1987~90) ¢ i1 i1,559 14,037 4,771 18,808
Avp (1083-00) 5,087 IAPEX! 10,196 10,740 4,233 14,973
.
.

CN. BUILDING, 197 ATATURK I' . JA¥' .0 BOY Gelv fep ARLY. TINTIEVPRO TEL @ 26 54 85 TFLEX : s.f84
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APT TY S

FRQIFCTION OF DOMESTV ERTRRA & S

MINIMUM DEMAND CONDLTIONS FAT T pug CONDLT AU
DEMANGU , DLMANN

PR SURE NEW REPLACEMENT ToTAL EARK HEW PE?LACTH N ToTAL

o I L
197 S6,8a7 8,474 5,618 A.297 1 165,581 w07 5,818 poo
. 5177,770 8,923 7,604 16,507 1 180,340 ... 045 ;604 1e,

‘ 57,167 9,393 9,852 16.245 ‘ 195,0u4 1.n52 B
19¢6 éieTLQSA 2,591 12,090 21,951 | 211,689 17,6~ L2,090 20,005
1787 §2U7,hﬁ7 10,413 15.267 2L 680 ; 790,978 19,20 Lt
1938 | 719,431 10,963 17,350 e uy 242,030 21,051 17,910 w9
L9891 229,976 11,542 17,414 ST | 206,999 22,969 YN :

242,126 12,152 15,145 27,297 | 300,063 25,063 s, ¢

[ AR

Arg 057078460 9.1/7) 5845 Lo, 13,119 8,841 21,960

P S T TS BT Y B VAT 27,70¢ 22,093 16,438 38,531

Ave. (1983-90) 10,219 P2, hal 72,8509 17,606 12,640 40,246

N, BULILDING, 197 ATATURK BULVASY pLC. @n LATL CARLES  UNDIVPRO TEL . 29 54 8% TELER - #2024
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Yaan TR

A.
PEOTECTION OF DOMEsT . MV FWR . e
R - D e e
MINIHMUM DEMAND CONDIT:O* ° ‘ CAUOURABLE Coriin 7 '
DEMAND S ? e PECOANL
EOLN -1 NEW REPLACEMENT 10’ | PAR: N BETT A EMTYY AL
g_,w_,__ ___!‘__ o .
oo 31,060 1,183 781 1,964 11039 [N/ e 2 1.
P73 32,270 1,230 992 2,222 32,622 1,58
1985 | 33,549 i,279 1,202 2,481 | 34,470 1.t o o
1936 : 34,479 1,329 1,374 2,703 36,816 2.:° T 1R
1987 | 36,261 1,282 a2 2,564 139,321 2,30
1988 | 37,698 1,437 i Soeth 1 41,997 2,675 s
1989 39,132 1,494 931 2,575 44,854 2,857 \ ) 3o R
1990 | 40,74¢ 1,553 1,006 2,559 | 47,906 3,052 i, TGRS
e e e -
Avg, (1987%-RM® 1,715, 1,087 2,342 1,780 1,087 2,348
Avg. {1787-90, L4 1,084 2,551 2,773 1.084 3,454
Ave (1983-20) 1,361 1,086 2,447 2,276 1,086 3,362

U.N. BUILDING, 197 ATATURK BULVAR! POOLTX 4, ANKARA CALLFE © TUNDEVERO TEL . 2¢ 34 8 TELEX 42848
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L]
i)
’
TrRETURUITIUN OF LIGAT LU S 0ass ENG, NG DEMAND TNTO HP
RANGE: "B, AND FICK-I'P
l MINTMUM DEMAND CONDITIONS | FAVOURABLE CONDTTTONS
AR5 | 50-65 HP  73-80 WP TOTAL 50-65 4P TI-R0 b TCTAT
e { 12,967 9,165 22,132 14,14 7,964 24,110
se 104,897 10,764 25,656 17,554 b
9as 17,481 12,522 30,003 22,075 NS PR
REEEHS N E 14,548 5,677 29,749 2.,
1387 t 24,390 16,052 (AR 34,068 21,377 PR
1988 | 25,971 17,298 4%, 64 37,935 25 ©7 ST
1989 | 22,744 16,427 40,171 37,748 2L by ih
1990 | 21.92) 15,620 3/ ,6061 38,3i 3 27,384 k5,697
. Mg (1UR3-86) 10A13 o9 25,148 20,885 14,785 35,670
e G n) 24,022 16,149 61,371 37,141 25,770 62,911
‘ Avz.(1983.91) 20,271 14,049 24,370 29,013 20,2718 49,291
UN. BUILDINTG, 197 ATATURK 5. LVARI e i, AL IARA LABLE. . UNDEVPRO TE, : 28 54 A5 THELER 42884




APPENDIX 11

DISTRIBUTION OF TRUCK PRODUCTION INTO PAY-LOAD RANGES Page 80
3 1/2 TON PAY-LOAD 8 TON PAY - LOAD T 10 TON PAY-LOAD PFKCENIAT OF
‘T r] CRAND | v
YEARS [GENOTO] OTOYOL| TOTAL | BMC | MAN GENOTO | TOE CHRYSLER | OTOSAN TOTAL | TA§IT §§NLJ~HMAN TOTAL | TOTAL 3 1/2 TON 8 1O 10 T9§
1970 | 768 | - 768 | 1,858 300 | 348 | 399 | 533 1,275 | 4,713 52 - 52 | 5,533 | 14 85 1
9Tl | 746 | - 747 | 1,135 | 372 - 31| 639 1,179 | 3,406 47 - 47 | 4,197 | 18 81 | 1
1972 11,236 | - [1,236 | 2,512 780 - 12 763 2,073 | 6,140 191 - | 191 | 7,567 | 16.5 81 | 2.5
1973 | eae - 924 | 3,503 /1,001 | 344 | 152 1,572 3,150 | 9,622 268 - | 20 |10,814 8.5 89 2.5
: .
1975 {1,056 i 85 1,141 |2,576|920 | 1,056 | 528 % 950 3,201 9,231 245 - 0,617 | 1007 87 2.3
1975 1,308 693 2,001 |3,585)976 | 780 | 377 L 1,921 4,207 | 11,846 23 71 306 | 14,153 1 14 83.7 | 2.3
1976 12,028 %1.250 3278 14,9331 790 | 1,464 | 450 | 2,805 5,283 | 15,723 - 21 | 2 [19,202 | 17 81.8 | 1.2
1977 2,232 {1,637 3,869 fa.szoé 325 | 1,596 | 1,040 | 2,029 5,998 | 14,508 - 262 | 262 |18,639 | 20.8 i 77.8 . 1.4
1978 , 863 897 1,765 ;2,810{ 589 | 799 | 1,035 419 4,533 10,194 - ls70 | 570 12,529 | 14 i 81.4 | 4.5
1979 11,092 1,399 12,491 j3,066{ 338 | 672 | 654| 711 | 4,066/ 10,101 - 677 | 677 113,269 | 18.8 6 5.2
s ~ , \ |
o0 | i S N | :
Avg. 15.23 82.37  2.40
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‘ AF-DIX 12
DISTRIBUTION OF TRUCK DEM:'ND INTIC RANGES
1
MIN{+UM DEMAND CONDITIONS FavOURAB.L. ) [ lpe .
YEARS TOTAL 85 HP 130 HP .. uP TOTAL 85 HP 120 dp 170 HP
19873 14,292 2,144 11,433 715 15,445 2,317 12,355 773
10x 16,527 2,480 13,221 826 19,7103 2,466 15,282 973
1985 19,245 2,887 14,818 1,540 23,515 3.%47 iR,id 1,881
1986 21,981 3,297 16,266 2,418 29,775 4. 466 PRI B 3,275
1687 25,680 3,852 18,233 3,595 34,556 50087 Y5128
1988 28,893 4,334 19,647 4,912 38,981 -, 845 Syl 5,627
1989 28,952 4,343 18,819 £.790 40,379 £,057 LTI 8,074
1990 27,297 4,095 16,924 6,278 40,208 ~£.031 24 923 3,248
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 18,4C6 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
]
1
UM, BUILDING, 197 ATATURK BUL"ARI P.O. BOX 407, ANKARA  CABLES : UNDEVPRO  TEL : 28 %4 85 TELEX : 42684
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VeoRRDIX 12

L. STRIBUTION GF BUS ¥ 0 2UCTION 7570 © RANG.S

(ITOIBJ3 = B

T Bus (130-19% HE) AJ T N N
YEARS{“OlﬂﬂARSAN OTOKAR |MAN |TOTAL [0TGY 0L sic '] xBQXEEANlTo¥ALz TOTAL fgdgg;'"jﬁiQ?;GEEE'
g f 284 158 | 62] 504! 154 - - 15 } 636 { ' i 24
1970 1 362 70 |~ | 432] 100 ! 22 - 127, 5%° E : Lo
o3 532 121 | 5 | 658 85 | 58 SR RTE i et Lse

g 821 72 |1101,003] 100 | 70 - P20 PR I P
19,4 928 | 58 [21171,197| 90 | 29 - TR § = i ;
1975 | 1,046 87 |12211,255] 177 - - 17 e = 0
1976 949 93 [169'1,210( & ! - 252 li,ar1 | Y
1977 828 82 1400 {1,360 24n - 212 458 1814 g 74 -2
1978 378 190 l100| 815|300 | - 140 o 1z o s
1979 525 73 {225,134 ] - [ess 82 527 |1,661 68 e
1980 g6 | - - | l

Avg. 79  Avg.21

U.N. BUILDING. 197 ATATURK BULVAE: L0 07, ANK. <A CABLES : UNDEVPRO TEL . 18 84 RS TELF.A - 42684
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. APPENDIX 14
DISTRIBUTION OF :i5 LEMAND INTC HP RANGES
;
MINIMUM DEMAND CONDITIGH c FAVOURABLFE. CONDITTIONS
85HP 170-210 é;r 85 HP 170-210 HP
YEARS TOTAL MIDIBUS BUS AND COACH TOTAL MIDIBUS BUS AND COACH
1983 {1,964 393 1,571 2,126 425 1,701
1984 12,222 445 1,777 2,575 515 2,060
1985 |2,481 496 1,985 3,050 10 2,440
1986 12,703 540 2,163 3,719 744 2,975
1987 (2,594 519 2,075 3,717 743 2,.74
1988 {2,624 525 2,099 3,862 772 -, 0ac
1989 {2,425 485 1,940 3,788 707 3,07
1990 |2,559 512 2,047 4,058 812 SaiG
Avg.(1983-86) 2,342 468 1,874 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 2,689

U.N. BUILIMNG. 307 ATATURK BULVARI P.O. BOX 407, ANKARA CABLES : UNDEVPRO TEL : 26 84 85 TELEX : 42884
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YEARS

1983
1984
1635
1936
1987
1988
1989
1590

2144
2480
2887
3297
3852
4334
4343
4095

2702
4156
3429

85 HP ENGINE

CONST.
TRUCK MIDIBUS MACH.

468
511
430

APPENDIX 16

MEDUM=-DUTY DIESEL ENGINE DEMAND (MINIMUM DEMAND CONDITIONS)

27
100
114

TOTAL

2537
2925
3425
3901
4471
4959
4928
4707

3197
4767
4033

130 HP ENGINE

TRUCK

11433
13221
14818
16266
18233
19547
18819
16524

13932
18406
161

CONST.
MACH.

200
2990
200
200

53

TCTAL

11433
13221
14903
16394
18433
19847
19018
17124

13988
18606
1629:

170 HP ENGINE

CONST.
TRUCK MACH.
715 -
826 -
1540 72
2418 108
3595 170
4912 170
5730 170
6278 170
1375 45
3144 108
326 77

TOTAL

715

826
1612
2526
3765
C82
3960
6448

1420
5314
3367

17¢-210 HP
BUS

1571
1777
1985
2163
2075
2099
1940

GRAND
TOTAL
16256
18749
21546
24984
8744
21537
31847
3G326

20478
30727
25604
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AF . Y17

DOM. s 1¢. DEMAND FOR HEAVY-DUTY UNGTUES nbRL . AB 1977)

YEARS DEMAND FOR 240-340 - ENGINES
1983 3425
1984 3585
1985 3745
1986 3905
L1987 4065
1988 2025
1989 Ariah
1590 4945
Aol deng) 3665
gl 2T-90) 4305

1ML 197 ATATURK BULVARI P ROX 7, ANKARA VARLER CHNDEVERO TEL : 268 "4 85 TFLEX  A2R%M
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APPENDY . 13
i
DOMESYIC DEMAND "OR TRACTOR DIESEL ENGINES
4
Mirigum demand conditions svenroble condivion
Keplacement Repl.icement
TEARS New demaad demand Totu. New Demand Demand Total
187 25360 23544 48904 27066 23544 50610
1984 18236 32309 50545 21538 32309 55847
L9485 7367 44764 52131 12515 G4 704 57579
1986 283 53580 53363 27753 8RGO 62727
14987 4084 52476 56560 1542 STt H7b3d
1988 8305 49611 57216 24155 4¢ 1 TETAG
193¢ 17185 42997 60182 37163 499/ SANANE
1999 39908 22208 62116 64674 HOVITE Rnri2
Avg.(1983-87) 12811 3855 ap.nd 17530 LELE L0
Avg.(1987-90) 17371 41823 52194 35351 418273 7174
Avg. (1983~9G) 15090 40187 552717 26440 Lt87 o7

UN. BUILDING. 197 ATATURK BULVARI P BG. v MANEARA CABLES : UNDEVPHO TEL : 28 54 85 TELEX : 426084







