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CHAPTER I 
SUMMARY

1.1. Diesel engines have been identified as one of the priority sub
sectors by SPO for Capital Goods Development Project. Heavy duty 
diesel engines were dealt with in Technical Report no 3. This 
report deals with diesel engines used in tractor industry. Tractor 
diesel engines have been selected for special consideration in 
view of the importance of tractor manufacture in Turkey. In this 
context, this report deals with tractors as the relevant entity for 
projection of demand and supply.

1.2. Tractors are used mainly for agricultural purposes in Turkey. 
Transportation of agricultural products is the most important non- 
agricultural use for tractors and, only small numbers of tractors 
are employed in industry and in construction work. Thus demand for 
tractors results mainly from agricultural needs.

1.3. Earlier studies of domestic demend for tractors have given projections 
of average annual sales varying between 56150 tractors and 113350 
tractor (for period 1981-90). It was felt that a new analysis of the 
demand pattern is necessary in view of the changing techno-economical 
conditions.

1.3.1. The present tractor park of the country is around 400 000 and the 
average useful life of a tractor is 11 years. Close examination 
of sales in the past indicates that average annual replacement 
demand (for period 1981-9C) will be about 40 000.

U N I T E D  N A T I O N S  N A T I O N S  U N I E S
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1.3.2. The total number of tractors required to effectively farm the 24 
million Ha cultivated land of the country, estimated from 
agricultural needs and from comparison with other countries,
is 900 000.

1.3.3. Analysis of past behaviour show that the levels of agricultural 
income, tractor price and agricultural credits (by the Agricultural 
Bank) are the t..ree most important factors to influence tractor 
sales.

1.3.4. Prices of energy and materials are likely to keep increasing in 
future, hence the relative price of tractors with respect to the 
prices of foodstuffs are also likely to become higher every year.

1.3.5. If agricultural credits are kept at their present level and 
tractors get more expensive up to 2.5% each year, to achieve a 
given percentage increase in tractor park, a similar percentage 
increase in agricultural income is required.

1.3.6. The domestic demand is expected to be around 50 000 pa in the 
year 1983 and to gradually increase to a level 62 000 pa in 1990 
in the worst case and to 87 000 under favourable conditions. These 
favourable conditions corresponds to the agricultural income 
increasing at the same rate as GNP and leads to an average park 
increase rate of 6% while this rate is only 3% for the worst case.

1.3.7. The tractor park is expected to rise to 630 000 in 1990 under 
favourable conditions and the optimum park level of 900 000 may 
be reached only towards the year 2 000. This is on the assumption 
that no special subsidies for purchase of tractors will be 
involved.

1.4. Farm tractors have good potential for export and at least 10 % of
capacity should be earmarked for sale to Africa and Islamic countries 
including the Middle East, and suitable measures should be taken 
early. This should include a compact but live marketing organisation.

U N I T E D  N A T I O N S  N A T I O N S  U N I E S
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1.5. Production plans should include export 3nd hence should be made 
lor about 55 U00 in 1983 and 9b 000 in 1990.

1 .6. The total installed capacity lor tractors is reported as 122 300.
But this capacity is not supported by the level of production reached 
(maximum 37453 in 1976).

1.7. The degree of integration in the tractor industry appears to be 
extremely low: The total installed capacity represents capacity to 
assemble traitors when parts/ components are provided, but not 
capacity available for manufacturing.

1.8. Engine: The present practice of each manufacturer assembling its own 
engine from CKD and some locally manufactured parts (mainly from 
subsuppliers) is uneconomical. Types of engines should be reduced 
to enable economically viable and internationally competitive 
engines to be manufactured in Turkey.

1.0. Ti'ansmi ss ions (Main Parts): Total installed capacity appears to be 
about 60 000 pa and its expansion to meet the requirements of 
tractors (paragraph 1.5) requires to be urgently planned.

1 .10. Transmission.': (Gear and Shafts): Presently no organised facilities 
are available. The new llema Plant in I’olntli, with a capacity to 
cater for 60 000 tractors pa, is recommended to specialise in 
tractor gears and shafts so as to supply all tractor manufacturers. 
Hema should plan its capacity according to tractor demand projections.

1.11. Pressings and semi-complete units: Production capacities presently 
very limited. Matching capacities in ancillary industries should be 
encouraged by development banks.

1 .12. The tractor engine and tractor plants planned by TUMOSAN afford i 
good chance for t csl ruclurin̂ tlie present tractor industry to an 
cciiniilliic.il .111(1 cnilipc t i 1 i ve level.

r ■ N. UUll.M-.’O ! 57 VT.UTTIK WVLV'.R! CO BOX *07. ANKARA CABLES UNDEVPRO TEL 28 54 85 T EL EX  : 42*84
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Plan of Action

. In the interest of economical manufacture and the optimum use of 
various equipment and facilities available in the public and 
private sectors, a p I -n of action lias been proposed.

. This plan is based upon cooperation between all tractor 
manufacturers and TUMOSAN.

II I h i :. |>l.in is . i ii i - pi < <1 , il is i i i i uiiiiH inh 11 I li.i I mhI MIT
art as coordinators and issue suitable executive instructions 
for its implementation.

This rep..rt has been discussed with the management of TiiMOSAN who 
are in agr eemeii t with the cone I ns ions and recommendations.

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

M.M. Luther 
Chief Technical Adviser

h lO cJt
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CHAPTER II 

INTRODUCTION

2.1. In the Canital floods Development Project being conducted 
by SPO and UNIDO for planning the future of the capital 
goods industry in Turkey diesel and petrol engines have 
been identified as one of the priority sectors. One of 
the principal uses of diesel engines is for tractor 
industry and,as desired by SPO, tractor industry as a 
whole with snecial reference to Tiimosan's project for 
tractor manufacture has been studied.

2.2 Mr. Ali Unal of Tiimosan was deputed bv the General
Manager of Tiimosan to collect data and assist in making
projections of demand and supply aVid he had a series of
meetings with Mr. M. M. Luther,Chief Technical Adviser,
UNIDO for this purpose. Meetings were also held with the
Ministry of Industry and SPO officials who assisted in
obtaining information from the industry. Conclusions and
recommendations have been discussed with the management

I
of Tiimosan.

UN. KUII.OINCl 197 ATATÜRK BULVAB1 P O  BOX 407. ANKARA CABLKS : UNDKVPRO T O . : 28 84 «8 T tL E X  : 428*4
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2.3. CTA, UNIDO would like to place on record his npnreciation 

of the co-operation of officials of the SPO, the Ministry 

ni Industry and the management of Tamos an for thr'ir open 

minded discussions as well as for the very valuable services 

ol’ Mr. A 1 i H na I .

2.4. Tractor as a machine is desip, nod to he a productive input 

in agriculture. A survey carried out in 1978* has shown 

that it is used as such in Turkey in that, on the average 

a tractor is used 769 hours per vear for agriculture and 

related work while non-agricultural uses is onlv 267 hours. 

Tra-nspor tat ion, mainly of agricultural products, is the 

most important non-agricultural use for tractors and only 

small numbers of tractors are employed in industry and 

construction. Hence, the demand for tractors results mainly 

from agricultural needs.

i
2.3. Scope of the study.

This study covers inter alia 

( i ) P r i • v i ou s d cm a h <1 projections

(ii) Anticipated demand in the present environment in 

the period 1981-1990

(iii) Capacity available and anticipated for assembly 

of tractors

U N I T  li I) N A T I O N S  N A T I O N S  U N I E S

| I I M  IN O  I ' l l  V I A T i U U :  M M . V A R I  !•<> I ! '» :  m, A N K A R A  C A M . E H  O N P K V I 'R O  T R L  It S4 I S  T Ï I . E X  : <20 *4
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(iv) Level of integration achieved and anticipated

(v) Proposals for fillin': up anticipated gans

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

N. li!  I! O IN li. I'.n .«TA’lP R K  n rn.VA U I I ’ l l  r .o x  >"! I : A C.wil.Krt UNDEVPKO T E L  24 <4 Hi
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CHAPTER III

ANALYSIS Ol’ PREVIOUS STUDIES

FOR DOMESTIC DEMAND OF TRACTORS

3.1. A 1 t ho u t* h the first 1 of, ill move fur the mechanisation of 

farminu foes hack as early as 1862, development was quite 

slow until 1950s. In the ten years between 1950 and 60, 

the tractor fleet rose from about 10000 to 40000. However,

Lhe main slop forward Look nlace in the last ten years, 

dor inp, which lhe fieri inc reaced lour fold from around 100000 

to t lie present level of 400000. Local manufacture was started 

in I 9 5 5 with the establishment ol Turk Traktbr ve Zlraat 

Makinalari Fabrikalari A.8- in Ankara, and since then many 

other firms have come into the field and the number of locallv 

manufactured tractors rose as high as 37000 in 1976. Since 

then , however, local manufacture lias steadily fallen principally 

because of foreign exchange difficulties (required for the 

Import of OKI) parts) and an favourable market forces.

PREVIOUS DEMAND STUDIES

Tractor demand lor the years ahead have been estimated at

CM Vmt.DINU. till ATATÜRK Btll.VARI PO. BOX 407. ANKARA CABUCS : VNDBVrttO THi : 20 J4 »S TRUIX : 42084
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various times: Table 1 shows some of the more important 

forecasts. It will be noted that, the estimates of annual 

demand for the period 1981-90, has come down from around 

110000 predicted in m i d-s e vc n t. i e s to around 60000 in more 

recent studies.

In this .studv, previous forecasts will he briefly examined 

and the demand of tractors will be estimated with a view 

to define the minimum level of demand in order to schedule 

investments in the field. The influence of nrice 

and credit policies, customs duties and manufacturing 

authorisations on forecasts of demand has also been examined.

i . . 2 1 iiina y S L ud y (J 9 7'o ) : This studv appears to be an extrapolation

based on the hi •,’h demand conditions during the five years 

!o e f o r e 19 7 9.

Birlesmi? Milletler Kalkinma Program

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

3 . 2.3 Bogaziyi University_(1 9 7 5) : From Linear and logarithmic

regression anal 'esc:, hel ween tractor park and agricultural 

income and cultivated land, this studv predicts nark figures.

The 1 inear model predicts a nark figure of 362019 for the 

year 1985 while the logarithmic model predicts 946000, The 

predictions of the linear model are too low and the nark 

figure predicted for 1985 was already exceeded in 1978 (370259). 

The logarithmic model seems to predict exceptionally high

; ' :t ,Vj l i  I ’ K I*1. |,V‘WII >’ O* ‘ I , *107, . \ r J i . A iA i'M U .K S L ':n .u-;vrnu TKL : 2U 54 3D T K M - A  J Ji>84
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rigures and the differences between the t ;<j models appear 

unreconciliable.

3.2.4 SPO-Special Commission Report f.'975): In this study, firstly 

the tractor park required for the year 1990 is estimated

from agricultural requisites and a figure of 625000 is obtained. 

Then tractor demand figures are calculated for each year 

between 1977 and 1990 so as to reach the full park at the 

end of this period. The annual&emand values obtained in 

this studv are shown in table 2. Although this study assumes 

a low rate of growth of the tractor population, and its 

predictions of park figures for 1977-80 are quite accurate, 

the replacement demand has been kept excessively high and 

hence high annual demand figures have resulted. There is 

no ready explanation for replacements figures being high 

in this study which seems to be based on a reasonable average 

useful life of 12 years. On the basis of the assumptions 

made for the tractor park but using 12 vears as an average 

life, the average annual demand for the period 1981-90 works 

to around 65000 as against 92050 reported in the .study.

3.2.5 TSKB Study (1977): Two regression studies were made to forecast 

tractor demand until 1982. In the first, fertilizer use

per hectare was taken as the variable. The total tractc,

i r N I l l ' l l . l >i : -< . i ’ * A l . V I I I I t l .  I I I I I . VA K I  I ’ . O I SOX 407.  ANKAUA CAfll.KK CNDKVFRO TEL : 26 54 81 TELEX 428*4
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Table 2: Annual demand and park figures according to SPO (1975)

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

YEARS New demand Replacements Total demand Tractor park

1977 39660 21140 60800 304350
1978 38880 24320 63200 343230
1979 3C710 34890 65600 373940
1980 24630 43370 68000 398570
1981 22470 50830 73300 421040
1982 21930 56670 78600 442970
1983 23090 60810 83900 466060
1984 25330 63870 89200 491390
1985 27710 66790 94500 519100
1986 26300 70100 96400 545400
1987 24180 74120 98300 569580
1988 21600 78600 100200 591180
1989 18700 83400 102100 609880
1990 16010 87990 104000 625890

Avg 1981-85 24106 59794 83900
Avg 1986-90 21358 78842 100200
Avg 1981-90 22732 69318 92050

f'N ' I.I i .D IM :.  1V7 A TA -ICU K  ItM .V A R I i’ >. !> '>X «*1, ANU/tKA CAHLKÜ ' IJM D KV M tO  T K L  : ü t M N  T K I.B X  : 4M M
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population forecast is 499219 units for 1982, and annual 

demand is 9110C. In the second method, t r ac to rXiemand was 

correlated with agricultural income which gives a total 

tractor population of 410666 for the vear 1982 and annual 

demand ot 66705 units. This study is outdated, and does not 

cover the years examined in the present work.

3.2.6 World Bank Forecasts (1977): Prepared at the end of a

reconnais sauce m i s s io n by a World Bank expert, this study 

has considered various aspects of tractor demand and has 

used three alternative methods for projection.

*•2.6.1 Ke gr e s si o n Model: Forecasts are based on a model regressing

past tractor demand with agricultural production, relative 

tractor prices and fertilizer use. The equation obtained 

for new demand is:

log N - 2.4225 ♦ 1.2725 log A - 0.9502 log P + 0.3474

log

where N 

A 

P

g 2 - 0.906 and
ir.-; m u i .ih :- ''' i s  * t .v u j i : k

new demand in units of tractor

index of agricultural nroduction (1963 « 100)

relative tractor price (1963 •« 100)

fertilizer used in (1000) tons of nutrient, 
t i le  t -.a lues, are: 1.642 for A, -3.7242 for P and

IK I . V A R I  C O  l,»V  1117. A N K A R A  CABLES : UNDEVPRO TEI. : 28 M HS T E L E X  • 42684
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Repression was done between 1963 and 1475, thus avoiding 

the excessive and exceptionally high demands realised in 

1976 and 1977. World Bank study notes that tractor demand 

(new demand) is highly responsive to changes in the relative 

price of tractors in that, with a coefficient of elasticity 

of -0.95, a 10% decrease of the relative price results in 

a 9.5% increase of the tractor stock demand. The more nowerful 

variable in this study is the agricultural production A, 

since an annual increase of agricultural production of 3% 

over the period 1962-75 leads to an increase in the tractor 

stock demand of about 4% per year (elasticity coefficient:

1.27). The elasticity of tractor demand with respect to 

fertilizer use is 0.35.

To forecast the future demand for tractors using this regression 

model ,

Y/.. rale <>f growlh in A in 1 976 and 1977 and 3% thereafter,

12% rate of increase in F between 1976-82 and 6% pa. 
thereafter

was assumed. Noting that the future development of the 

relative price of tractors will depend on the agricultural 

policies pursued by the Government, three alternatives were 
cons idered f

i- relative tractor prices remain constant from 1978

UN ):t;il,UINC. I>. A ' l A l U H K  nilUVARl I’.O. BOX 407, ANKARA CABI.EB : UNDgVPRO TEI, : 28 S4 85 TEI.KX 42884
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:i i ud' concludes that the tractor park could reach a 

ii.' level corresponding to Italy in 1970, over a period 

■- nr ■ (starting from 1977). This would mean that the 

i peculation will increase 3-4 times in this period

si r, tell '>43000-1260000.

r p r o  j c i  i t o n  of annual tractor demand, World Bank study

i ~ . o  . s  t  1 1 l  t

i- from 1478 to 1982 the stock growth rate will be 10%

,j(-i .ear

' 198 3 to 1990 the stock growth rate will be 5%

;') ' ! Cl r .

■ith these assumptions, it is concluded that the tractor 

park will increase to 868000 by the year 1990 and the average 

deiiaiid between 1 981-90 will be 67000 tractors per year,

* ■'1 - I ‘ ' 9 -  T h i n  r e s u l t  i s  in 1 a i r  a g r e e m e n t  w i t h  t h a t  d e s c r i b e d

in i>. i r a e, i . i p li 3 . 2 .6 . 1 .

■ ■.' • 6_. 3 !< i: q uirements of tractors In agriculture: In this alternative 

projection, the number of tractors required to meet the 

: • eds of the agricultural sector is considered to be a function 

't th.e number of farms and the area in cultivated crops.

! n this met hod it i assumed that farms be1ow 20ha will

. MM •107 ANKARA CAIil.KS UNDUVPRO TKIi : 26 54 *5 TF.LKX 42684
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(1000)

Total Demand 
(1000)

/ 7 79
T) 9 59
Mi 11 47
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1 ! » /
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> ' 16 69
>U 18 48
! 1 19 50

12 6 5
n 14 68
i '> 16 71
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19 19 78

42 41 83
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i
use, on the average, 0.35 tractor per farm, farms between 

20-100ha will use 1.35 tractor per farn. and those over lOOha 

will use 5 tractors. With these assumptions, a total of 

471000 tractors are calculated on the basis of farm ownership 

data of 1963. Calculation is shown below:

Size of farm No . of farms
No . of tractors 

per farm tractors required

5- 20ha 853000 0.35 298500

20-100ha 111000 1.35 150000

Over lOOha 4500 5 22500

471000

This study notes that this park figure will be reached by 

the early 1980s and hence concludes that the annual demand 

thereafter would then be substantially for replacements 

only at a rate of about 40000 tractors for the agricultural 

sector.

3.2.6.4 The World Bank study concludes that:

i- The minimum annual demand for tractors until 1990

will be 40000 (results of method indicated in paragraph 

3.2.6.3 and paragraph 3.2.6.1, the latter using increasing 

price alternative).
ii- Under more favourable conditions, the average annual

UH m u i ) i : « i  I .VIA'MIIIK HULVAKI V.O. BOX 4M. ANKARA C A P h tS  : VNDKVPKO TKV : 2 t  S* US TELEX . 42684
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demand could reach 70000 (method 3.2.6.1 falling prices 
alternative).

3,2,6.5 WhiJe,conceptionally speaking, the methods employed
by the World Bank study have taken Into account essential 
aspects of tractor usage, a few corrections may be required
since:

i- the calculation of replacement demand as 3 or 
51! of the previous year's tractor population 
leads to an underestimate. Secondly applied to 
the limit of saturated park 5% replacements would 
assume the average life of a tractor as 20 years. 
The study has recommended that the average life 
should be taken as 12 years.

ii- 7arm sizes and ownership data used in method
3 is old (1963 data), more recent data (1980) 
gives a considerably higher tractor requirement 
of about 700000 as against a figure of 471000 
indicated in the report.

lii- Although the regression method used is essentially 
good, the selection of fertilizer use as a variable 
may not be appropriate since, fertilizer use 
has been on the increase all through the period 
and does not reflect the behaviour of tractor 
sales or stock demand for tractors. A different

UN. BUILDING. lf>7 ATATÜRK VULVARI P.O. BO X 407, ANKARA CABLES ; UNDEVTRO TEL : 24 M 83 T ELEX  : 42464
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variable, such as ABT* credits which are known 
to have had a strong influence on the mechanisation 
of farming, may be more relevant. There is also 
no explanation for a few apparent inconsistencies 
in the projections. For example, new demand values 
show a sharp fall in 1983 which can not be explained 
by foreseen developments in the independent variables, 
and for which no separate explanation is available, 

iv- Tractor park figures, and hence new demand values 
calculated from park increases, may not be fully 
reliable as reports of park figures by SIS and 
MAF«* show variations and inconsistencies as will 
be explained later. A possibly more reliable measure 
of demand may be total annual sales of tractors.

3.2.7 Plar (1978) : This work, carried out for TUmosan for the 
appraisal of TUmosan Tractor Project, is one of the most 
detailed among the recent studies available. It covers demand 
projections as well as type and power ranges of tractors 
suitable to the country and those preferred by the farmer.

* Equipment credits of the Agricultural Bank of Turkey
ж к SIS: State Institute for Statistics

MAF: Ministry of Agriculture and Forestry.

U.N BUILDING. 197 ATATÜRK BULVARI P.O. BOX 407, ANKARA CABLES : UNDEVPRO TEL : 2* 34 S3 TELEX : 426S4
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For projection of tractor demand, the following two approaches 
have been employed and have shown to give results quite 
close to each other.

3.2.7.1 Model Based on Agricultural Reqisites: The purpose of
using tractors in agriculture is to reduce costs while increasing 
efficiency. Accordingly, when faced with the alternatives 
of leasing or choosing among tractors having different 
characteristics, the farmer will decide on the alternative 
which minimizes overall cost. This expects a rational behaviour 
from the farmer. However, a rigid application of such an 
assumption will require that the whole agriculture be taken 
as a single enterprise. But there are numerous objective 
and subjective factors affecting rational behaviour like 
non-agricultural uses of tractors, market conditions, and 
personal factors.

The general approach of the study is to ascertain the minimum 
tractor population assuming rational tractor usage, and 
top population by considering additions due to the factors 
affecting rational behaviour, when these can be measured.

The basic assumptions of this model are:
- total cultivated area will stay constant at 2k million 

ha and products will not change.
0,1*. BUILDING, 197 ATATVRK BULVABJ P.O. BOX 407, ANKARA CABLIS : UNDSVPRO TKL : I t  M S3 TTLZX : 424M
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- 40-55HP tractors will be used in farms smaller than
500 da.

- 55-65HP tractors will be used in farms of size 500-750da.
- 60-80HP tractors will be used in farms of 750 plus da.

Birleçmi? Milletler Kalkmma Program]
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From the distribution of farm sizes in 1970, and with proper 
corrections for soil characteristics, climatological data 
etc.. Piar concludes that a total of 900000 tractors are 
required to effectively mechanize the farms of the country. 
This total is divided into power groups as follows!

Power group 
40-55 HP 
55-65 HP 
> 65 HP

No. of tractors 
750000 
98000 
52000 

Total 900000

Piar then accepts that Turkey will reach this park figure 
by the year 1995 and calculates annual stock demands assuming 
linear increases in the park and finds that the average 
annual demand will be 73554.

Tractor life is taken as 12 years.

U.N. B U IL D IN O .  107 A T A T Ü R K  BtU.VARI P O  B O X  407, ANKARA CABLES : UNDEVPRO TEL : 2 (  54 65 TELEX : 426(4
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3.2.7.2 Econometric Model: From multiple linear regression analyses
of the tractor behaviour in the past, park figures are predicted 
for each vear from 1983 till 1995. This model gives an average 
annual demand of 73991 which is remarkably close to that
obtained by the first method. However, the following questions 

arise while considering this model:
- independent variables are not clearly stated
- projection of independent variables are not given, 
nor is there any indication as to what factors were 
considered in projecting them

- basis of replacement demand is not stated and figures 
considerably differ from those used in previous method, 
although the average demand values per annum are close.

This method predicts a park figure of 807404 for the year 
1995 as compared to 900000 assumed in the previous method.
With the average annual demands found bv the two methods 
being nearly identical (variation only 0.5%), a difference 
of 93000 between the two projections in 1995 park is not 
clear although there is a detailed analysis of the accuracy 
of the method.

3.2.8 Automotive Industries Association (1981-Apr11) : This Is
not really a demand study, but part of a report on tractor

U N I T E D  N A T I O N S  N A T I O N S  U N I E S
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investments, and the basis of projections is unclear. The 
domestic demand foreseen for the years 1983-1990 are given 
in table 6.

As is seen from table 6, AIA foresees annual park increases 
between 11000 and 21000, The examination of their replacement 
demand column indicates that the useful life of a tractor 
is taken 15 years which is rather high. However, AIA has 
taken into account the fact that tractors imported in large 
quantities in 1975-77 will require early replacement because 
of difficulties in servicing and In procurement of spare 
parts. The way this correction is made is not explained, 
and despite the correction, the replacement demand figures 
seem to be low because of the unrealistically high average 
useful life.

U.N. BUILDING. I&7 ATATÜRK BUI,VARI V.O. BOX 407 ANKARA CABLES : UNDKVPRO TEL : 2»  54 S5 TELEX : 42M4
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Table 6: Tractor demand according to A I A

Replacement demand New Total
YILLAR normal repl. early replac. demand demand
1983 16 500 8 000 11 000 35 500
1984 14 300 9 000 11 500 35 800
1985 0 300 11 000 12 000 31 300
1986 16 100 12 000 12 500 40 600
1987 26 300 12 000 14 000 52 300
1988 37 400 12 000 15 000 64 400
1989 30 800 10 000 18 000 58 800
1990 32 000 - 21 000 53 000

Avg (1983-90) repl. 32 087 New 14375 Toi. 46 463
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CHAPTER IV

PROJECTION OF DOMESTIC

DEMAND FORECASTS FOR TRACTORS

4.1. Replacement demand

4.1.1 Average useful life of tractors: In most of the previous 
studies the average useful life of a tractor is taken as 
12 years, for instance the World Bank study comments that 
"Maintenance is surprisingly good and many tractors over 
15 years old are still in operating condition, thus the

average tractor life in Turkey should be abort twelve years.

ABT assumes an average useful life of 10 years for the purpose 
of equipment credits granted to the farmers. On the other 

hand, the Piar survey has brought out an interesting point: 
28.6% of Turkish farmers expect a useful life of 15 years, 
11.4% expect 20 years and only 9.7% expect 10 years while 
21.7% do not know how long they can use their tractors.

A simple exercise was carried for the purpose of this study 
as follows: Assuming various values for the life of a tractor, 
the tractor population was accounted for in terms of sales 
figures reported in previ >ur; years. Since tractor park figures

(•''¡M IIN 'O . m  A TA TÜ C K  H' I.VAIH !■', i>.o A M . Ali A nNDFVT’ HO T E I, : 26 54 «5 T E I.E X  : 42604
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reported by SIS and MAF differ considerably, the exercise 
was done for both of the two park series, and the best value 
of average life was calculated. The results are shown in 
Table 7.

It will be noticed that the average life values obtained 
for SIS park series show considerable variation. Apparently 
there is some inaccuracy in this series as is exemplified 
by the high figure of 15,5 years obtained for 1979 park 
which results from the anomalous park increase of 70423 
reported by SIS for a year when the sales totalled only

MAF park series, however, gives consistent results. The 
average of 12 figures obtained is 10.5 years with a standard 
deviation of only 0.68 years. The figures also indicate 
that tractor life has improved in recent years, which is 
reasonable, because servicing conditions and procurement 
of spare parts are known to have improved. Consequently,
It is reasonable to take the average life of a tractor as 

11 years for the years ahead.

15715.
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Table 7: Estimation of average life from sales in previous years-

SIS MAP

YEARS tractor park average life tractor park average life

1979 4405502 15.5 399892 11

1978 370259 9.5 398145 11

1977 320578 7.5 376635 11

1976 281802 7.2 312323 11

1975 245066 11.2 240866 11

1974 200466 11.2 198003 11

1973 156139 8.5 171003 11

1972 136726 11.5 134165 10.8
1971 118825 > 12 108355 10

1970 - - 93358 10

1969 - - 87184 9

1968 - - 75306 9.5

V.N. BUII.DINO, 107 ATATÜRK BULVABI P O  BOX 407. ANKARA CABLES : UNDEVPRO TEL : 20 M 0» T ELEX  : 42004
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4.2 Replacement demand:

4.2.1 The number of tractors that will require replacement each 
year on the basis of the sales reported 11 years earlier 
have been calculated. To take into account the variation 

about the average of the tractor life, three and five-year 
moving averages of the sales figures were also calculated, 
the results are in table 8. The average annual replacement 
demand calculated this way varies between 40187 and 42692.

4.2.2 The replacement demand shown in table 8, should be considered 
a conservative estimate, because, as pointed out by AIA,
the large number of tractors imported in the period 1975-77 
will probably average a useful life shorter than 11 full 
yearsj due to possible difficulties in servicing and in the 
procurement of spare parts, However, this will only change 
the distribution of replacement demand into years, but not 
the annual average obtained above since all tractors imported 

get replaced before 1990. H-nce, it would be appropriate 
to take the five-year moving averages column as the replacement 
demand for the years ahead.
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Table 8: Replacement demand for the period 1983 - 90

VP\RS

Sales reported 
11 years 
r ” r1 i e r

three-year 
moving averages

IL
five - year 

moving averages

1980 14370 -

1981 8333 12868

1982 15900 16780

1983 26105 26448

1984 37338 31162

1985 30042 39846

1986 52159 53459

1987 78177 66840

1988 70185 60059

1989 31816 39239

1990 15716 22208

i noi 19093 -

20410
23544
32309
44764
53580

52476
49611

42997

(22208)

Avg( 1983-90) 42692 42408 40187
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4.3 New Demand :

4.3.1 Analysis of past behaviour:

4.3.1.1 Annual sales of tractors from 1963 to date are shown in 
fig.l. The same figure also shows the park increases (new 
demand) obtained from park figures reported by SIS and MAP 
(Annex 1). It will be seen that:

i- new demand calculated from SIS park figures are unreliable 
since in some cases (1974? 78, 79) park Increases
have exceeded annual sales.

ii- MAF park demand figures are consistent with annual 
sales, but it is difficult to ascertain the extent 
of reliability of the data.

Hence, analysis based on new demand figures calculated from 
park increases are likely to mislead. Accordingly an analysis 
using annual sales which are the most reliable statistical 
data available has been made.

4.3.1.2 Fig.2 shows the variation of three parameters, agricultural 
income, relative tractor prices and equipment credits of 
ABT, over the same period. Clearly, agricultural income and 
relative tractor prices are important parameters and s lion Id

V.N. r. lU I.D IN O . 197 A T A T O R K  B U L V A R I  P O  B O X  407, A N K A R A  C A H I.K S  : U N P K V P l lO  T K I.  : 20 54 «5 T K I. S X  : 42404
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Figure 1: Tractor sales and park increases for the period 1963-80.
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YEARS
Figure 2: Variation of the indexes of a g r i c u l t u r a l income, tractor prices and ABT 

credits over the period 1963-1980.
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be taken into account in any analysis of past behaviour.
The equipment credits of ABT, too, has been important in

the mechanisation of agriculture as shown in table 9 bv the number
of tractors bought on credit terms.

These parameters were indexed as follows:

i- agricultural income: Producers values at constant 
prices of 1968 were taken and indexed on the basis 
of 1963»100. Agricultural income is obtained in the 
autumn after the harvest. Piar survey has shown that 
57% of tractors sold in a year is bought between 
the months of January and mid-July. Hence, 57% of 
the previous year's and 43% of the current year's 
income are responsible for the total sales in any 
one year (see annex 2), i.e.

X - 0.57 X/ + 0.43 X_m  (n-iJ n

ii- the current prices of the average of two most favoured 
tractors, Fiat 480 and MF135, were divided by the 
wholesale price index for foodstuffs and were indexed 
taking 1963sl00 (see annex 3)

U.N. B W L D IN O ,  191 A T A T Ü R K  B U L V A R I K O .  B O X  407. A N K A R A CABLES : UNDEVFRO T E L  : 30 94 83 T ELEX  42M4
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Table 9: Comparison of tractors bought on ABT credits to total sales.

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

YEARS
Total sales 
no of tractors

Tractors bought 
with ABT credits

Percentage of 
tractors bought 
on ABT credits

1975 52159 9242 17.7
1976 78177 18344 23.5
1977 70185 16243 23.14
1978 31816 6884 21.6
1979 15716 1940 12.3
1980 19093 6800 35.6

a ; .•! O RK  Hi';,VAR] I’ O. IIO X 4OT. ANKARA C.MII.RS U NDEVPKO 'i'KI, : 28 54 «5 TEI.EX : 428(4
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iii — ABT equipment credits: Equipment credits also
include items for animal husbandry and irrigation, 
but the percentage of agricultural equipment credits 
to the total is about constant until 1976 and 
proper adjustment was made for the period 1976-80. 

ABT equipment credits were divided by the current 
tractor price and were indexed taking 1963 = 100. 
(see annex A).

The variation of these three parameters are given in annex 
5 together with the tractor sales over the period 1963-80.

A.3.1.3 Linear regression analyses were made to account for tractor 

sales in terms of the three parameters described above. The 
model (see annex 6) covering the whole period 1963-77 had 
a low correlation coefficient and a high standard error, 
which is considered to be a result of the high rates of import 
in tha/years 1976-77 and the high rate of inflation from 1977 

onwards. However, when the analysis was done on data between 
1965-75, a good correlation was found:

X/, = 550.36 Xt - 363.2A X2 + 7A.3 X3 -20955.5
( U 0 . 5 3 ) (102.2) ( 1A.85)

IT.fi fll.'lLD IN 'r, I 'I ; AT.VI (!!<:< HT.I.VAKT I’.O BO X №7. ANKARA CAFlt.KS : 1TNDEVPRO T E I, : 28 54 85 TF .I.EX  42684
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he ijit 1 pi !' correlation coefficient a or! the standard error 
of estimât*- values were:

P4.123 = 0.976 4.123 = ^ 3 . 7 4

The r >-.>1. . o f  the -rr relation wc 4;’ . 1 indicating a veryt’
Vi . * 1, ,f signif ic anc e .

4.3. 1.4 It will be p i;D frc;n fig.3 that i equation successfully 
pr ’.lets the jumps in total sales in the period l ° 6 5 - 7 5 .
This equation also gives reason oi j. r . *! Actions for the 
period 1976-80 as shown in t"ble '0.

The large di• [erences 'or i 9.0 -/o 
ear’le.r, are attributed to - ft'

of -art.

5 I t  w i l l  be n o t e d  t h a '  lgr f f 11 ' » ' r i he h i g h e s t

c o e f f i c i e n t  o f e l a s t i c i *  / t n t h a f: a '% i nc  ■ * a g r i c u l t u r a l

i nci  ¡'l.. > 1 e. . e t .i i . a . tj. ; o i c r e a s e ' s *

•• !, i . . 17 d m ■ e a s e  i.r pr r  * 1 1 1 ■ i  i <• ! . ; t h e  s a l e s

b ? u i l t s .  >i ' t n O . 1 , 11 , 1- A ! .• , ,cl' i t •• h ■ :\ "TV l o ’-'

c o e f f i c i e n t  * e l a s t i c d i t s  - c h > v a r i ed

O v ! . ;• « n u ■ . . i t  i . S O n 1 ' .. ! • ■ t o  keep . i r : ,1 i) 1 e

•TAItil'K •* 1 VAR' n r ,  !> ’ \ f ■ ') . ri 1 u rsi.KX «W

r - 1 O'.lt
a ' i i r  h i p h r / e s
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Figure 3: Comparison between the predictions of the regression equation and 
actual sales for period 1966-1975.
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Table 10: predictions of the regressipn model for 1976-80 period.

YEARS
Index of 

Agricultural 
income

Relative
tractor
prices

ABT equipment 
credits

Sales
predicted

Sales
realised

X1 X2 X3 X4 pred. X. act* 4
1976 141.2 74.3 291 51390 78177
1977 146.9 74.0 270 53073 70185
1978 147.2 83.7 118 38422 31816
1979 150.8 132 47 17583 15716
1980 154.1 140 85 19317 19093
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in the equation.

4.3.2 Fleet required for effective faming

4.3.2,1 Method of Indices: Using the sane Indices as those employed 
in the World Bank Study on the results of 1980 agricultural 
sensus ve can estimate the tractor fleet required to effectively 
f a m  the 24 aillion ha cultivated area:

Sire of farm 
5- 20 ha 

20-100 ha 
>  100 ha

Wunber of fame 
1074035 
204012

Number of tractor 
per farm_____

0.35
1.35

Tractors
required
375913
275416
51600»

702929

It will be seen that the tractors required for the farming 
of the country is 702929 compared to the 471000 found by 
the World Bank using 1963 data on the number of farms.

4.3.2.2 Plar Approach: The assumptions of this approach were discussed 
earlier. Plar first finds that, if all cultivated areas are sown 
in the most economical way possible, 610600 tractors would 
be required to effectively farm the country. This calculation 
does not take into account the influence of farm ownership, *

* Figure taken from Plar Study.
M .  B UttWWO. Iff? ATATORK BULVARI P.O. BOX « ,  ANKARA CABMS : UKDBVr mO Т В .  : Я  И  Я  TBLBX ■ «МИ
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hence the figure obtained should be modified. Piar recommends 
a total of 900000 tractors.

^•3»2.3 HP per ha Approach: The value of HP per ha for Europe
In 1975 was 2.25 and the ideal figure for Turkey has been 
taken as 2.5. The cultivated area, excluding fallow land, 
is 19 million ha, hence a total of 47.5 million HP Is required 
to effectively farm the country. Piar study recommends an 
average HP of 52 for the ideal tractor park, which means 
that 913460 tractors will be required, which is consistent 
with the result obtained in the method referred to in paragraph
4.3.2.2. A more detailed study by Harzadin** on this basis 
has produced a very similar figure of 934415. But Harzadin 
considers that 225551 out of this total should be of smaller 
HP range more suited to horticulture.

4.3.2.4 Other Methods; Among other methods the one used most often 
is comparison with tractor parts of other countries. For 
example, Onur* * sets a target of 36.6 tractor per 1000 ha, 
the level of Italy in 1966, and taking cultivated land as 
28.25 million ha, calculates a fleet of 1034000.

*T. Onur: Tractor in Turkish Farming, March 1977.
*G.Harzadin: Proc. Symp. on Farm Tractor Industry, 1976.
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It will be noted thst there Is fair agreement on the tractor 
fleet required for farming: Although the lowest and highest 
estimates differ by a large amount, 900000 park figure seems 
to he favoured In quite a few studies.

Sales forecasts:
In forecasting future sales of tractors:

I - behaviour In the past (regression model),
I I - absolute minimum needs as represented by replacement 

demand,
III- posslble Government plans to mechanise agriculture

Bust be taken Into account. In the present study, past behaviour 
has been used for forecasting and Influence of the bther 
two factors on forecasts has been examined. As noted In paragraph
4.3.1 (table 10), the tractor sales especially, In 1976 and 
1977, were above that expected from the level of agricultural 
output,ABT credits and prices, and in 1980, there was an excess 
of 35000 tractors in the park. The sales are expected to be 

 ̂ low this year and next year, and thus this excess nay level 
off by 1983. Accordingly, sales forecasts have been made 
only from 1983 onwards (until 1990).

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

I N  T U R K E Y  

Page 44
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4.4.1 Projection of Independent Variables:

4.4.1.1 Agricultural income (Xi): The average rate of Increase
of agricultural income in the past (1963-80) has been 2.63Z.
SPO has recommended the alternative I pattern of Increase 
(table 11) until 1990, which should be considered a minimum.
A second pattern of Increase may also be considered, and; 
that is, assuming the ratio of agricultural income to GNPt»
will stay constant, and agricultural income will increase 
at the same rate as GNP. This is also shown in table if • 
together with rate of GNP increases being considered by 
SPO.

4.4.1.2 Average Tractor Prices (X?)t The price index of tractors 
a**e closely related to the total local production, as shown 
in table 12f and have got cheaper over the years. Although 
the price index rose as high as to 140 in 1980 when total 
domestic production was about the half of the 37433 tractors 
produced in 1976, it fell down to a level of around 80 this 
year. Since, even only the replacement demand in 1980s will 
run around 40000 tractors a yea;, it is reasonable to assume 
that tractor prices will have the benefit of scale economics 
in manufacturing in the years ahead. However, as the cost
of energy and materials are likely to rise, it would be

U.N. BUILDING. 197 ATATORK BULVABI P.O. BOX «7 , ANKARA CABLES : UNDBVPRO TSL : M M I t  TRLSX ■ 9MM
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Table 11: Alternative «ethods of projecting agricultural incom e.

YEARS

Alternative I Alternative II

Rate of 
increase Z

Index for 
agr.ineone 
(1963*100) X1

Rate of 
increase 

X
Index for 
agr.incoae X1

1981 2.6 159.5 157.2 3 160.0 157.4
1982 216 163.7 161.3 3.5 165.8 162.5
1983 2.6 167.9 165.5 4 172.4 168.6
1984 2.6 172.3 169.8 4.5 180.2 175.8
1985 2.6 176.8 174.2 5 189.2 184.1
1986 2.6 181.4 168.8 6 200.6 194.1
1987 3 186.8 183.7 6 212.6 205.8
1988, 3 192.4 189.2 6 225.3 218.0
1989 3 198. Z 194.9 6 239.0 231.2
1990 3 204 200 6 253.0 245.0

i. I
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TABLE 12: DOMESriC PRODUCTION vs PRICE FOR TRACTORS

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

YEARS
Total Domestic 
Production 
of tractors

Tractor 
Price 

(1000 TL)
Price
index

1963 35,5 100
1964 35,5 99.8
1965 37,58 96.0
1966 10575 39.95 96.8
1967 12933 44.48 101
1968 15281 41.23 91.9
1969 13548 41.23 85
1970 7921 45.75 91.4
1971 15660 58 101.5
1972 22819 63.5 96.5
1973 32816 63.7 79.6
1974 25616 79.8 73.6
1975 32691 79.8 62.8
1976 37453 108.6 74.3
1977 30814 132.7 74
1978 18202 218 83.7
1979 15157 512 132
1980 16936 1090 140
1981 1245 ^80

ir.tf. BUILDÏNO, 107 ATATÜRK BULVAR1 PO. BOX 407. ANKARA CABLES : UNDKVPRO TEL : 20 94 09 TELEX : 42604
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proper to assuae that tractor prices will also increase.
Por the purpose of this study, it has been assused that, 
tractor price rise will be 2.51 higher as coapared to the 
prices of foodstuffs. Taking the price level 80 for this 
year, tractor price Indexes in future as shown in table 
13, have been calculated. With this assuaptinn it is seen 
that tractor prices will rise to the level of 1963 in 1990.

A.4.1.3 ABT gquipaent Credits (Ii): Changes in ABT credits in 
the past have been ver> erratic and the average for the 
period 1963-80 is 129.1 (s - 71.92), while the average 
of the last five years is 162.2 (s > 99.4). The level for 
1980 is 85 and as discussed with SPO, it has been assuaed 
that, for projection purposes, ABT credits will not be less 
favourable in the future than it has been in the past. Under 
these circuastances, 1 *. is assuaed that Ij will stay around 
125 until the year 1990.

4.4.2 Projection of Sales:

4.4.2.1 Alternative I for the growth of agricultural incoae is 
a conservative pattern, and hence sales projections aade 
on the basis of this pattern should represent the ninlaua 
demand.

U N I T E D  N A T I O N S  N A T I O N S  U N I E S
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Table 13: Projected tractor price index

TEARS
rate of increase 
of price index X2

1981 80
1982 2.5 82
1983 2.5 84
1984 2.5 86

1985 2.5 88.3
1986 2.5 90.5
1987 2.5 92.8
1988 2.5 95.1
1989 2.5 97.5
1990 2.5 99.9

T U R R E T  
T U R K E Y  
Va*e *9
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Projections are shown in table 14: It will be seen that a 
total of 442217 tractor sales are predicted for the eight 
year period between 1983 and 1990, and the annual average 
of sales Is 55277. Since the replacement demand In the same 
period is expected to run at 40187 pa, this means that, 
even under these conditions, the tractor fleet will keep 
on growing. The growth rate, however, is low, about 3.5Z.
Under these conditions the fleet grows by 120000 to about 
520000 in 1990 from the present level of 400000 (NAP).

4.4.2.2 When alternative II is used for the growth of agricultural
income, keeping X2 and X 3 the same as in the preceding projection, 
the average annual sales rises to 66627 tractors. Under 
these conditions, the tractor park will increase by 211520 
to a level of 610000 in 1990. This will correspond to an 
average growth rate of about 6%.

4.5 A comparison with the growth rates predicted with the experiences 
of industrialised and other developing countries is relevant.

4.5.1 As reported in the World Bank report, the average annual
growth rates of tractor populations in different areas during 
recent years (1962-1972) were as follows:

South America : 62

Blrle^mi? Milletler Kalkuima Program:
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TABLE 14: PBOJBCTIOH OP TBACTOB SALES

ALTBMATIVE I: Agricultural incane increases 2.6/1 pa and 3* pa.
Tractor prices increase 2.SB pa>ABT credits constant
at a level of 125

TBABS
Agricultural Tractor 

Price level
ABT equipnent 

credits
Tractor sales 
predicted

*1 X2 X3 X4
1961 159.5 80
1962 161.3 82
1983 165.5 84 125 48904
1964 169.8 86 125 50545
1965 174.2 88.3 125 52131
1966 178.8 90.5 125 53863
1967 183.7 92.8 125 56560
1968 189.2 95.1 125 57916
1969 194.9 97.5 125 60182
1990 200 99.9 125 62116

X 4*2217
(1963-90) avg 55277 tractors p.a

o n . s o iu m a . m  a t a t o b k  s o lv j c a s u s  : m n s v p n o  -m. : M  ¡4 m
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Page 52TABLE 15: PROJECTION OF TRACTOR SALES

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

ALTERNATIVE II : Agricultural incoae increases parallel to GNP
Tractor price level increases 2.5 Z pa 
ABT credits constant at a level of 125

YEARS
Agricultural

income
Tractor price 

level
ABT

credits
Tractor
Sales

predicted

xi X2 X3 X4
1981 157.4 80 - -
1982 162.5 82 - -

1983 168.6 84 125 50610
1984 175.8 86 125 53847
1985 184.1 88.3 125 57579
1986 194.1 90.5 125 62283
1987 205.8 92.8 125 67888
1988 218.0 95.1 125 73766
1989 231.2 97.5 125 80160
1990 245.0 99.9 125 86882

I 553015
(1983-90) avg. 66627 pa

O.N. BUILDtNO, IM ATATOBK BULVABI P.O. BOX m , AKKARA OABLBS : UNDBVPRO TBL : M M M TBLSX :



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

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

P«rc 51
TAMJt 14: PtOJECTIOH OF TRACTOR SALES

ALTERNATIVE I: Agricultural incase increases 2.6/2 pa and 3* pa.
Tractor prices increase 2.52 pa,ART credits constant
at a level of 125

TEAIS
Agricultural Tractor 

Price level
AST equipment 

credits
Tractor sales 
predicted

X1 X2 X3 X4
1981 159.5 80
1982 161.3 82
1983 165.5 84 125 48904
1984 169.8 86 125 50545
1985 174.2 88.3 125 52131
1986 178.8 90.5 125 53863
1987 183.7 92.8 125 56560
1988 189.2 95.1 125 57916
1989 194.9 97.5 125 60182
1990 200 99.9 125 62116

z  642217
(1983-90) avg 55277 tractors p.e

xjm amuana s i  *»■ a TML : K M

\
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PaRe 52TABLE 15: PROJECTION OF TRACTOR SALES
ALTERNATIVE II : Agricultural incone increases parallel to GNP 

Tractor price level increases 2,5 Z pa

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

ABT credits constant at a level of 125

YEARS
Agricultural

income
Tractor price 

level
ABT

credits
Tractor
Sales

predicted

X1 X2 X3 X4
1981 157.4 80 - -
1982 162.5 82 - -

1983 168.6 84 125 50610
1984 175.8 86 125 53847
1985 184.1 88.3 125 57579
1986 194.1 90.5 125 62283
1987 205.8 92.8 125 67888
1988 218.0 95.1 125 73766
1989 231.2 97.5 125 80160
1990 245.0 99.9 125 86882

I 553015
(1983-90) avg. 66627 pa
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Asia (Including Turkey): 13X
Europe • 5 *

Growth rates in some European countries during the sane 
period were:

Spain : 13Z
Italy : 10X
France: 5X

Available statistics show that high hectaifi/tractor ratios 
are related with high rates of growth in tractor population, 
and vice versa. Thus, in countries with 40-100 hectars per 
tractor, the growth rate is between 10-15X; countries with 
a lower hectare/tractor ratio tend to have growth rates 
of 5X and below.

4.5.2 The hectare/tractor ratio for Turkey in 1981 is around 60.
But, it is doubtful whether the high rates of growth, associated 
with this hectare/tractor ratio in the period 1962-72, nay 
still be achieved in the Immediate future with increasing 
prices of energy and materials. Table 16 shows the rate 
of agricultural growth required to achieve various values 
of park increase rate in four different alternative cases.
In the first case, the tractor price is assumed to rise 
2.5X per annum from 1983 onwards while ABT credits are kept 
constant at a level of 125. It is seen that to acnieve an

BirlepmJ? MOletler Kalkinma Programs
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Table 16: Agricultural growth required for various values of park increases.

Target for 
average Z 
rate of 
fleet growth

Total sales Growth rate of Xj required to achieve target
required 
for 1983-90 
period

rises 2.5Z 
p.a

X3= 125
X2 rises 1.5Z 

p.a
X3= 125

X2 rises 1Z 
p.a 

X3~  125
X = 84
X3 =  125

4 468924 3.65 3.4 3.1 2.85
4.5 490336 4.35 4.2 3.9 3.6
5 512478 5.1 4.8 4.6 4.3
6 559035 6.6 6.3 6.1 5.7
7 608770 8 78 7.6 7.3
8 661868 9.5 9.3 9.1 8.8
10 778931 12.6 12.2 12.1 11.9
12 911882 15.4 15.2 15.1 14.9
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^yerage growth rate of 10Z between 1983-90, the agricultural 
income Must increase 12.6Z per annua. The other alternatives 
consider different rates of increase for tractor prices 
and in the aost optiaistic case of constant prices, 11.9X 
annual increase is required in agricultural income. Although, 
the prices of agricultural products, hence agricultural 
incoae, is also likely to Increase in the years ahead, this 
sort of increases are considered unlikely. It is therefore 
felt that a 10Z rate of growth in tractor fleet is untenable.

4.5.3 Examination of table 16 shows that to achieve a given rate 
of growth in tractor fleet, the agricultural income must 
also increase by a similar rate, This leads to the conclusion 
that the growth pattern of agricultural income under favourable 
conditions (Alt,2 in table 11) should give the highest rate
of park increases tenable. Any higher rate of Increase would 
necessitate special Government Intervention in favour of 
the mechanisation of agriculture.

Domestic demand for tractors under these two conditions are 
shown together in table 17.

4.5.4 With the above two high and low sets of projections it has 
been concluded that it will be reasonable to plan the capacity

IM f BUILDINO. 1>1 ATATÜRK BtJLVARl P.O. BOX 407, ANKARA C A B L I»  : UNDEVFRO TEL : M M  U  T ELEX  : 420*4
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Table 17s Domestic demand under unfavourable and favourable conditions.

YEARS

Unfavourable conditions Favourable conditions

New demand
Replacement
demand Total New dem.

Replacement
demand Total

1983 25360 23544 48904 27066 23544 50610
1984 18236 32309 50545 21538 32309 53847
1985 7367 44764 52131 12815 44764 57579
1986 283 53580 53863 8703 53580 62283
1987 4084 52476 56560 15412 52476 67888
1988 8305 49611 57916 24155 49611 73766
1989 17185 42997 60182 37163 42997 80160
1990 39908 22208 62116 64674 22208 86882

(1983-87) 12811 38550 51361 17530 38550 56080
(1987-90) 17371 41823 59194 35351 41823 77174
(1983-90) 15090 40187 55277 26440 40187 66627
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for tractors on the basis of their average.

4.5.5 With tractor life anticipated to increase from 11 years in 
the study to 12 years in nineties and an optimal park of 
900000 in the country the annual requirement for replacement 
thereafter may be taken as 75000.

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

4.5.6 With this background, capacity may be planned on domestic
consumption being 75000 per annum, additional demands being
met either by imports or restricting exports which are 
recommended in chapter VI at around 7-8000 pa.
Table 18 : Supply of farm tractors in the period 1966-80.

t; N

percentage 
of demand 
met by local

YEARS Total sales
locally

manufactured imports
production

X

1966 10982 10575 407 96
1967 14690 12933 1757 88
1968 16986 15281 1706 90
1969 14370 13548 882 94
1970 8333 7921 412 95
1971 15900 15660 300 98.4
1972 26105 22819 3286 87.4
1973 37338 32816 4922 88
1974 30042 25616 4453 85
1975 52159 32691 19468 62.7
1976 78177 37453 40724 48
1977 70185 31814 40279 45
1978 31816 18202 17939 57
1979 15716 15157 1321 96.4
1980 19093 16936 3753 89

BUILDING. 197 ATATOI.K BULVARI po BOX 407. ANKARA CABLES : UNDEVPRO TEL : « H I
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CHAPTER V

CAPACITY FOR MANUFACTURE OF TRACTORr,

5.1 _ SUPPLY IN PREVOIUS YEARS

5.1.1 Table 18 shows the distribution of total sales into local 
production and imports for the period 1966-1980.

5.1.2 It will be seen that except for the four year period between 
1975-78, about 90% of the domestic demand la met by local 
production. The years 1975-78 are exceptions, because in 
these years the Government encouraged the import of tractors

U N. BUILD1NO. ItT  ATATÜKK BULVAIM P.O. BO X 407, ANKARA CABLBS : UNDSVPRO T I L  : M  54 U  T B l,B X  : 43404
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and imported tractors were made available to the farmer 
at prices around 10% higher than that of local production. 
As a result of this, the percentage of demand met by local 
production fell as low as 45 In 1977. With restrictions 
on Imports, in recent years the percentage has again risen 
to the normal level of 90%.

5.2 LOCAL MANUFACTURE

5.2.1 Installed Capacity:
Theoretical capacities of the eight manufacturers presently 
active in production are shown in table 19.

5; 2.2 Lora l Production and Capacity Utilization:
Annual production figures of the eight local manufacturers 
for the period 1968-1980 are given in table 20. It will 
be Been that out of the 285444 tractors manufactured in this 
period,

37% are Fiat tractors manufactured by TUrk TrakttSr,
30% are Massey Ferguson manufactured by Uzel,
17^ are Ford manufactured by TZDK before 1975, 

and the remaining 16% were manufactured by other firms and 
this 16% comprise 10 different models of tractors.

U.N. BUILDJtfO. 1»7 ATATÜRK UULVARI P.O. BO X 407, ANKARA CABLES : UNDEVPRO TEL : 26 A4 8A T ELEX  . 42614
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Table 19: Theoretical capacities of local manufacturers

Name of Firm Licensor
Percentage of 
Foreign Capital HP

Theoretical Capacity 
Units/year (1980)

TUrk TraktBr Fiat 25 48-64 22500
Usel Massey-Fergu-

son
Licence 47-64 15000

TZDK Steyr License ' 45 10000
Bafak 12 5000

BMC Leyland 26 32 5000
TOE Int.Harvest. 10 44-65 12000
Iltor Goldoni Licence 8000
Burtrak Ihi-Shiabura Licence 40 20000
Hema Ford Licence 47-78 25000

£ 122500

*
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TABLE 20 : ANNUAL PRODUCTIONS OF LOCAL MANUFACTURERS

YEARS TTF Uzel TZDK BMC TOE Burtrak Heroa 11 tor Total
1968 3.200 6.692 3.699 1.100 445 - - - 15.281
1969 3.944 5.550 2.824 1.046 74 - - - 13.548
1970 2.281 2.250 1.930 636 571 - - - 7.921
1971 5.087 5.750 4.319 376 123 - - - 15.660
1972 7.549 7.550 5.700 870 1.100 - - - 22.819
1973 9.533 10.149 8.500 2.574 1.650 - - - 32.636
1974 9.075 8.315 4.295 1.946 1.740 - - - 25.616
1975 12.090 9.500 5.229 3.144 2.402 - - - 32.691
1976 15.006 9.180 5.147 3.876 3.433 - - - 37.453
1977 14.075 9.270 3.243 3.218 2.008 - - - 31.814
1978 8.571 5.018 1.253 735 2.106 500 - - 18.202
1979 7.644 2.930 1.254 361 2.307 200 - 180 14.867
1980 7.710 2.832 2.204 1.633 1.240 480 600 237 16.936

TOTAL 105.765 84.986 49.588 21.515 19.204 1.180 600 417 285.444

K- Totals of rows do not add up because productions of Pancar Motor and 
Fidan (which have closed down) are not shown.
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5.2.3 Local production fell continuously after a peak In 1976, 
despite the fact that theoretical capacity was Increased 
more than two fold since then.

5.2.4 Production levels reached In 1979 and 1980 are shown In
table 21 together with the capacity utilization ratios.

•%

5.2.5 As will be noted that the overall capacity utilization ratio 
In the last two years Is around 13% while the highest reached
by one manufacturer Is 34%. In 1981, total of planned production 
is 27216 tractors which corresponds to a planned capacity 
utilization of 22.2%.

5.3 Highest Levels of Production Realised:

5.3.1 The highest level of total production reached was in 1976 
when the total no. of tractors produced by five manufacturers 
was 37453. The theoretical capacity in the same year was 
around 44900, thus the capacity utilization ratio was 83,4%, 
the highest ever reached.

5.3.2 It is useful to examine the highest levels of production 
for each firm which are shown In table 22. It will be seen 
that, except for Uzel which had the highest production in

U N I T E D  N A T I O N S  N A T I O N S  U N I E S
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Table 21: Production and capacity utilization ratio of local manufacturers 
for the last two years.

Name of Firm
Theoretical
capacity

1 9

Production

7 9
CUR
(Z)

19 8 0
CUR

Production (Z)

TUrk Traktor 22500 7 6 A4 33.9 7710 34.3
Uzel 15000 2930 19.5 2832 18.9
TZDK 15000 1245 8.3 2204 14.7
BMC 5000 361 6.2 1633 32.7
TOE 12000 2307 19.2 1240 10.3
Burtrak 20000 200 1 480 2.4
Hema 25000 - - 600 2.4
Iltor 8000 180 2.2 237 3.0

Total 122500 14867 12.1 16936 13.8

1
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Table 22: Highest levels of production reached by local manufacturers.

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

Firm
Year of 
highest 

Production Production
Theoretical
capacity

Capacity utilisation 
ratio

Tilrk TraktBr 1976 15006 20000 75
Uzel 1973 10149 10000 101
TOE 1976 3433 4000 86
TZDK 1976 8500 10000 85
BMC 1976 3876 5000 77.5
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1973, all other firms reached theirhighest levels In 1976 
when foreign currency reserves of the country was high.
All of the manufacturers (except BMC) have extended their 
capacities since, but none has managed to raise the level 
of production. This cannot be attributed to the shortage 
of demand because in the following two years tractors had 
to be imported in quantities similar to total local production.

5.4 Level of Integration:

5.4.1 Engines : Tractor manufacturers used to import the engines
in CBU form until recently. There has been a move towards
local production of engines in order to increase the local
content of tractors produced. As a result, almost all
manufacturers now have assembly and test facilities, that
is, every manufacturer assembles his own engine from CKD
and components procured from local sub-suppliers. The local
content of engines so assembled ranges between 20-45%. No
manufacturer has yet set up facilities for the production

0

of main parts, and some of the main components such as fuel 
inject ion pumps, starter, generator, water pump and oil 
pump are imported. As facilities do not exist for machining 
the main parts (cylinder block, cylinder head, crankshaft, 
camshaft, connecting rod, etc.), local foundries and forges

tr M B L IL D IN O ,  m A T A T Ü P K  B t L V A R l  P.O. B O X  497, A N K A R A  C A B L E S  : U N D E V P R O  T E L  : 26 54 85 T E L E X  42664
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5.4.2.2 Gears and Shafts: As the manufacture of gears and shafts
require special techniques and machinery, tractor manufacturers 
do not produce gears and shafts. Some gears and shafts are 

locally manufactured, but most have to be provided by imports.
A new plant in Polatli (Hema) is about to be commissioned 
at a rated capacity to provide gears and shafts to equip 
60000 tractors pa. When this plant goes on full stream, 
the local forges will not be able to supply blanks at the 

required rates. This matter will be taken up separately 
in a report on Tiimosan's foundryt forge project later.

5.4.3 Pressings: Tractor manufacturers do not have facilities
for pressings and most of the pressings come from one supplier 
in Bursa (Coekun ftz).

5.4.4 Assembly: All manufacturers have asseoblv facilities for 
tractors and the installed capacities reported are in general 
assembly capacities. But it is difficu1t to assess whether 
these figures are actual capacities b. cause, the level of 
production since 1977 , when most of the firms expanded, has 
not reached beyond 38% at the best and have been below 20% 

for seven of the nine firms involved. None of the firms
were able to get close to the capacity bef >re expansion
and actual capacities as reported would stand a closer c'-utiny.

U.N  I l l ' I L D IN C .  IT/ 4 T A T O R K  R U L V A R I  P.O. B O X  407, A N K A R A  C A B I.K -  I N D E V P R O  TETi : 2<1 54 87 T B I.K X  424*4



Birleçmi? MiHetler Kalkmma Program)

UNI T  H I) N A T I  O N S N A T I O N S  U NI E S

D E V E L O P M E N T  P R O G R A M M E  I N  T U R K E Y
CAPITAL GOODS DEVELOPMENT PROJECT IN TURKEY fase 68

Information available on the decree of integration is summarised 
In table 23. It will be seen that in the local tractor industry:

i- the level of integration is xtremelv low
ii- reported capacities are too high compared to the 

production levels reached and hence these capacities 
could possiblv represent "theoretical assembly facilities

ill— with the imbalance between the capacity to manufacture 
rarts/components and the capacity to assemble tractors, 
present tractor industry would find it difficult 
to manufacture 122500 tractors pa even if this capacity 
is available for assembly. One of the main obstacles 

in the wav of integration is that the number of 
firms and types of tractors involved appear to be 
too large for economical manufacture of parts/components 

to meet a production demand which for all types 
mav he around 35000 In 1983 and 96000 In 1990.

: (>< a 1 Manufacturers:

5.1 l i i c  nine I oral manufacturers may 1° grouped as follows:
l- Manufacturers thai produce only tractors: In this 

croup we h a i r »  T ; ir|t.  ■ ikt.or and Burtrak. Both have 
facilities for the production of main parts in addition t 
rinaemblv r;i rk Trakthr reports an installed capacity

ff.N n rn i .m rir ;  t ' ' v ) t iRK Rtf).VARI r . n  ROT 1 ANKARA CAULKS : t/N nrVrRO  TFT, : 2« M Kl TFT LX )~AM



TABLE 23 : Degree of Integration in Turkish Tractor Industry 

Total capacity available (2 shifts)
PARIb/UNITS Machining/ Assembly REMARKS
/OPERATION Castings Forgings Forming Reported Max.achieved
1. ENGINE 50 5000 91000 (17 000) Only BMC manufactures, 

all others "Assemblers'
2. TRANSMISSIONS
2.1. Main parte
2.2. Gc.:r and 

shaf t -

22500 60000X 60000X

-

Only Tvirk Traktor has 
foundry facilities/1*

3. PRESSINGS - - - (37453) Co§xun tiz - Bursa
4. IRACTOR 

ASSEMBLE 122500 37453

Notes: 1- Total capacity available is given in "number of tractors per annum"
2- Figures shown in"castings/forgings" columns represents capacities of the manufacturers but 

not total capacity of the country. Total capacity of country will be treated in a separate 
report.

xIncludes facilities at TOE (12 000) and BMC (5 000) - both these firms may in future leave tractor 
business and concentrate on main activity of truck production. The capacity for transmissions 
(main parts) would then be 43 000 per annum.
^ema plant in Polatli to create gear and shaft capacity sufficient for 60 000 tractors pa 69
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of 22500, and Burtrnk 20000, thus making a total 
of /,2500.

ii- Automotive firms that also produce tractors: We 
"an put Uzel, BMC, TOE and TZDK into this group.
The main activity of BMC and TOE is vehicle production 
while Uzel is an automotive sub-supplier for parts 
such as springs and rims and TZDK is a state owned 
company set up to produce agricultural equipment.
These firms, except for TOE have only assembly facilities 
i.e. no production facilities suitable for the manufacture 
of tractors. TOE, does have machines specially bought 
for some tractor parts which has not yet been commissioned.

iii- Firms about to start assembly: Qukurova, Iltor and 
Hema come under this group. All three are new in
the field, and it is understood that they have completed 
construction of buildings and have had assembly 
facilities set up, but not fully commissioned.
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CHAPTER VI 

TÜMOSAN PROJECTS

6.1. TUMOSAN is investing to set up a tractor and an engine (specifically 
for tractors) manufacturing facility in the Konya Integrated plants. 
The engine plant started assembly in March 1981 and has plans for 2645 
engines this year. The tractor plant is expected to start production 
'■wards the end of 1982. Both projects are licensed by Fiat of Italy 
and the main features are described below.

6.2. TRACTOR ENGINE PROJECT
6.2.1. Products: 8000 series diesel engines of Fiat Trattori. These engines 

are specially designed for application to tractors but may also be 
used in automative industry, pumps and generators. Some of the main 
specifications of the products are as follows:

Table 24: Main specifications and applications of TUMOSAN diesel engines
Max.power range 

no of DIN 70020
Engine type cylinders HP/rpm Appiicat ijus (Direct)
8035 3 49/2400

58/2700
Fiat tractors
rtì<j 580

380,500,540

8045 4 66/2400
76/2500

Tint tractors 
and DT types

640,680,780

8065 6 100/2400 ~!af tractor >80

These engines may also be used, following Micccssmi uiaptation work, 
on tractors of suitable HP range. For example, 8035 on MF 135, Ford 
3600, IH 444, Steyr 548, JD 1130 and 8045 on ME’ 165, Ford 6600,
IH 654, Steyr 768 and JD 2030.
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6.2.2. Capacity and Investment programme: The final capacity of the plant 

is to be 100 000 diesel engines pa, and master plans are prepared 
accordingly. However, the investment is to be carried out in two 
stages. In the first stage the installed capacity will be for 50 000 
engines (expect cylinder block and cylinder head lines where phasing 
of investment is considered uneconomical) and the plant is to reach 
this production level by 1986. The second stage of investment, that is, 
the expansion of capacity to 100 000, is to be timed according to 
market conditions. Tentative timetable foreseen for this stage starts 
in 1987. The cost of investment is as follows:
First stage:

Capacity : 50 000 diesel engines per annum 
Investment cost (1000 i):

Foreign currency : 104331 
Total : 147775

Birie^mi? Milletler Kalkinma Program
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Second stage :
Foreign currency: 29 000
Total : 44 000

Production programme: Production programme for the first phase is
shown in table 25, together with the foreseen local content. It will

Table 25: Production programme and local content ratio for lUMOSAN

YEARS 3 cylinder 
8035

4 cylinder 
8045 TOTAL

Average local 
content X

1981 2645 - 2645 46.2
1982 8900 6100 15000 52.3
1983 16500 8500 25000 54.5
1984 16500 8500 25000 78.7
1985 25000 14500 39500 97.9
1986 31000 27000 58000* 99

*With overtime working
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be noted that the 6-cylinder engine, 8065, does not appear in the 
production programme. This engine is to be produced according to 
market conditions. Because the engines are of the same series, 
changes in the type of product can be easily effected and hence 
programme suited to the market conditions.

6.3. TRACTOR PROJECT

6.3.1. Product: TtjMOSAN plans to manufacture popular Fiat tractors. Two
main groups of tractors will be produced:
Type 40 : Fiat 500 (50HP) and 540 (54HP)
\
Тур» 80 : Fiat 580 (58HP), 680 (68HP), 780(78HP), 980 (98HP).
Type 40 tractors are of customary design and specifically suited 
to the needs of the farmer while type 80 tractors are a more modern 
design suitable also for the purposes of road construction work 
and forestry work. T0MOSAN has also licensed the DT types (double 
traction) of the 80 group of tractors which have a good export potential 
and is planned to be produced according to developments in marketing 
condit ions.

6.3.2. Capacity and Investment programme: Tractor manufacturing facility, 
located in the Konya Integrated plants, is designed for a total 
capacity of 50 000 tractors per annum (two shifts), the capacity 
for the first phase of investment is 25 000 pa and expansion to
50 000 is foreseen in the year 1987. The cost of investment is as 
follows:
First stage: Capacity : 25 000 tractors pa (two shifts)

Investment cost (1000 SO :
Foreign currency : 53 000 
Total : 97 000
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Expansion (1987): Capacity : to be increased from 25 000 to 50 000 fca

Investment cost (1000 $):
Foreign currency : 19 600
Total : 28 540

Diesel engines for tractors are to be provided by the engine factory 
located in the same integrated plants (see section 2) and the tractor 
factory will have manufacturing facilities for the following parts
/units: gear box, transmission box, front axle support, rear cover,
planet gears, rear axles, rear axle housing and reductors will
be machined in flow line type of machining units. Less complicated 
parts such as shafts, forks, levers, and round castings and forgings 
are to be machined in batch type production units. (Casting and 
forging requirements of TtJMOSAN projects to be taken up in a separate 
report).

6.3.3. Production Programme:
Production programne for the first phase is shown in table 26 below 
together with the percentage of local content foreseen. As the 
production facilities in the plant are so selected as to be able 
to manufacture parts for both groups of tractors, this permits a 
flexibility in the production programme and hence types may be 
changed to suit market conditions.

Birle§mi§ Milletler Kalkmma Prognuni
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Table 26: Production programme and local content ratio for TÜM0SAN 
tractors (Local content includes he engine)

YEARS
Tractor Production

Group 40 Group 80 Total
Local 
Jontent Z

1982 4000 - 4000 6.4
1983 8000 - 8000 74.7
1984 9000 2000 11000 ' 93.3
1985 10600 5000 15600 96.b
1986 13600 5800 19400 96.6
1987 14500 10500 25000 96.6
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It will be noted that the local content of tractors will rise to 
above 95X b y 1985. This high local content is made possible by the 
integrated character of tUMOSAN projects.
The production progranme of the tractor project from 1988 onwards 
is expected to be made according to market conditions and the 
realization of the expansion tentatively planned for 1987.
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CHAPTER VII 
EXPORTS

/. 1 . There is a good potential for the export of farm tractors to the 
Islamic c "iitries particulary in the Middle East and in North 
Africa. t 8̂  tractors which are suitable for use in construction 
work is v i L ;s in farming are considered to have an increasing 
ma'ket is uhese countries have a growing construction industry.

7 . 1 .  The credit granted by the Islamic Development Bank to the tractor 
project... to the order of 10 million Islam Dinar (approx. 13 
million O S  is an acknowledgement of the importance of tractors 
to the Islamic World.

7.3. Although trpct.Tr engines, ns single units, are unlikely to be 
required, since matching assembly/production facilities are not 
yet set up in Islamic countries, automative versions of the 
engines may be exported to countries, like Saudi Arabia, which 
have started automative assembly industries. The position of Iran, 
in this respect, is uncertain be ause this country has plans for 
engine production but has been slow in setting up manufacturing 
facilities. Hence, the Iranian market, shoul. 1 'arefully watched 
for exports of automacive engines. ( C l e a r  Iran is likely to be
a good market* for tractors until they start manufacturing their own 
Massev-Ferguson tractors)

7.4. It is felt that a minimum of 10% of the tractor production should 
be earmarked for exports. The optimal geographical situation of 
Turkey to the Islamic markets is an advantage and these export 
markets should be fully utilized.
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7. S . The license agreements between TltMOSAN and the Licensor, Fiat, provide 
t o r  t he  export of both tractors and engines to Middle East and African 
countries through Fiat distribution channels. These parts of the World 
i r e ,  as pointed out earlier, likely to be good export markets specially 
lor thi tractors and the use of Fiat distribution channels will be an 
ad' ant  a g e .

1 EXPORT PROJECTIONS AND TUMOSAN’S ROI.E
A n e t ’ t i e d  analysis of Middle East and African markets has not been 
i; .riert a ken but it is felt that TltMOSAN should undertake the responsibility 
of realising a minimui! export level of 10%. It is important that TliMDSAN 
■ h(>t|Li make the best use of this potential because with exports, apart 
1 mm got! ing itself a /irm place in foreign markets, TtiMOSAN will also 
ofts* t t he  cost of KD varts to be procured from the Licensor for its 
n manufacture and cot Id thu? become self-sufficient with respect 

to t o r e ’ gu exchange.
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CHAPTER Vili
CONCLUSIONS AND RECOMMENDATIONS

8.1. CONCLUSIONS
8.1.1. The domestic demand for farm tract» rs is expected to be around 

50 000 pa in the year 1983 and to gradually increase to a level 
of 62 000 pa in 1990 in the worst case and to 87 0C0 pa under 
more favourable conditions. These favourable conditions, which 
corresponds to the agricultural income increasing at the same 
rate as GNP, leads to an average park increase rate of about 
6%, while this rate is only 3% for the worst case. The tractor 
park will rise from the present level of 400 000 to 520 000 in 
the worst case and to 630 000 under more favourable conditions 
until the year 1990.

8.1.2. The cultivated area of the country, 24 million ha, corresponds 
to one third of the whole 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 saturatesat this level, and the 
average tractor life improves to 12 years from the present level
of 11 years, 75 000 replacement tractors per annum will be required 
to sustain the park. With possible increases in the use of tractors 
for industrial purposes and for construction works, this could rise 
to the level of around 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)

8.1.3. 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. However, developments in market conditions and the low
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limit for domestic demand should be carefully watched in order to 
prevent wastage of resources.

8.1.4. Long term tractor production planR of the country should take into 
account both the demand forecast for the years ahead and the level 
of replacements reguired at saturation point and should be made 
for 96 000 tractors per yfear (export included).

8.1.5. The level of integration in the present tractor industry appears 
to be extremely low: number of manufacturers and models are too 
many and the production level of many of the manufacturers are too 
low to permit economical manufacture. Degree of integration varies 
greatly among manufacturers: Only three of the present producers 
(TUrk Traktor , BMC and TOE) have attained a degree of integration 
and a fourth, Burtrak, is understood to be investing. All other 
producers are "assemblers" with almost no degree of integration, 
and hence heavily dependent on the availability of foreign exchange 
for CKD.

8.1.6. The total installed capacity reported, 122500, is not supported by 
either the level of production reached (max 37453 in 1976 when 
installed capacity was 44900) since the expansion of capacities or 
the degree of integration in the manufacturing facilities. Total 
installed capacity (including Burtrak) for transmissions appears 
to be between 43 000 - 60 000 pa and it is understood that Hema 
plant in Polatli will be able to supply gears and shafts to the same 
extent. Except BMC, there is almost no engine manufacturing facilities , 
and the production level of each manufacturer is too low to enable
them to set up their own units. The total capacity reported, 122bOO,jn 
capacity to assembl e tractors when parts/components/semicomplete uni is 
are available. It appears that matching capacities for pressing, and 
semi complete units are also not available. This adds to the imbalance

______in this industry. ___________
Assuming production facilities of firms involved are matched with the 
assembly capacities reported and see note in caption of table 23).MXBMC uses engine of own manufacture, 30 HP, 5000 pa. Iltor uses locally 
manufactured small engine (about 10 HP).
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8..'. RECOMMENDATIONS
An> , f < onnrr'ndations for the tractor industry should take into account
f Li  r n l l o w l n g  f a c t o r s :

- optimum use of existing facilities
-• i ■ Juced dependency of manufacture on CKD imports

.  • • •- integration to lead to economic and competitive manufacture to the 
extent that export potential be effectively utilized. Various measures 
may Ho taken to rench the ultimate goal of economic and competitive 
production. Considering the present state of this industry, it is 
recommended that the following principles on the organisation of
tree for industry be followed:

8.'2. 1 . Organisation of Tractor Industry
r• •’ ■' ■ ' ■ Engine: The present practice of each manufacturer assembling its 

own engine from CKD and some locally manufactured parts (mainly 
from sub suppliers) is uneconomical. Types of engines should be 
reduced. For this purpose, the engines manufactured in Konya by 
Tt.fMOSAN should be fully utilized. It is understood that T0MOSAN 
started engine assembly in March 1981 on a 50 000 engine pa 
capacity assembly line and considers expansion to 100 000 in 1986. 
Expansion plans of TtlMOSAN should be matched with the development 
of tractor demand and all manufacturers shouLd adapt TUMOSAN 
engines to their tractors.
in the interest of economical manufacture of engines, the initial 
capacity of TtlMOSAN appears to be justified. However, their 
absorption in the market will depend on the acceptability of the 
«•ngir.i'.c bv other tractor manufacturers and this is an issue which, 
beside aspects of price and delivery, will involve consideration 
of commitments with licensors and terhnical/economical feasibility 
of ¡.ho adaptation of these engines to their tractor desings.
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F.2.1.2. Gears for Transmissions: As gear manufacturing is a special type
of production, tractor manufacturers do not produce gears. Although 
some facilities are known to be available locally, it is understood 
that most of the gear requirements are met by import. Hema Polatli 
plane, which is about to start operation at a capacity to meet 
gear requirements for 60 000 tractors (two shifts) p.a., is 
expected to fill this gap for gears. This firm should specialize 
:n the r ‘eld and should extend its capacity from 1985 onwards, or 
a new investment should be started, in parallel with demand 
•'cv'h pment for tractors. It is felt that tractor manufacturers 
•• • ■■Li not get involved with gear manufacturing

.. Pressings:Pressings could be provided by sub-supliers as is the
' > r . restntlv. However, the capacity of the only supplier in 
Bursa (Coskun Oz) is unlikely to meet the future demand. It will 
be desirable to encourage a second manufacturer to get into the 
f'eld to make available sufficient capacity and to create competitive 
marl', ting conditions.

8,.?.1.4. Forgings and Castings: The supply of good quality forgings and
castings is of crucial importance to the success of any manufacturing 
unit. This importance is only acknowledged here, as the subject 
will be treated separately affter all TilMOSAN projects are examined,

8.2.1.5. Semi complete Units: Steering box, brake, clutch and hydraulic 
lifts should be. procured from sub-suppliers. It is understood 
that only hyraulic lifts, at present, are locally manufactured. 
Production facilities of matching capacities of other semi complete 
unils in ancillany industries should he encouraged.

8.2.2. T'iMOSAN Tractor Plant: It is understood that ThMOSAN has already 
invested at least 1) million dollars for production facilities to 
manufacture main parts of tractors (gear box, transmission box rear 
cover and transmission box machining lines) at the rate of 50 000  

pa (two shirrs'). As there is a large gap between- the capacity for
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assembling and the capacity for part production, two possible 
solutions may be considered.
Alt. 1: TilMOSAN facilities be used for manufacturing main components/ 

parts for the existing five tractor "assemblers". However, 
this will mean that TilMOSAN will produce 9 different types 
(for five firms) in small quantities and the problems 
presently met with sub-suppliers will continue. Hence, this 
solution will not improve the tractor industry and may even 
be a hindrance.

Alt.II: TtiMOSAN manufacture tractor parts for the licensed Fiat
Tractors and give these to the "assemblers" for assembling.
This way, existing assembly facilities of these five firms 
will have been put to good use. But, some of these firms, 
especially those that have other lines of products, may 
leave tractor assembly. The gap in assembly capacity,that 
results from this could be filled up by facilities to be set 
up by TtlMOSAN. This alternative seems to be the only solution 
and has the following advantages:
- Standardisation in farm tractors
- economical manufacture
- better u.se of sub suppliers' facilities aid >"estructur ing 
of sub suppliers to higher efficiency

- ease of servicing and of spare part procurement
- export potential of tractors and servicing for exported 
tractors •

8.2.3. Proposed plan of Aci ion: To implement alternative II solution above, 
the following Line of action i- recommended.
i - Engine a d a p t a t i o n work witi> TOE and Burtrak should Le immediately 

started and a plan should be drawn out for the use of TilMOSAN 
engines by these firms. Adaptation work is not necessary for 
Turk Traktbr since they use Fiat engines. TOMOSAN's engine 
production programme does n o t  s e e m  to provide engines for others 
who need to adapt them until 198"), hence TilMOSAN should be asked
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to make appropriate changes, if necessary, in engine production 
programme to suit the agreed plans for adapted engine use. In 
parallel with this, these two tractor manufacturers should be 
requested to phase out their engine assembly work according to 
the plan.

ii- A study should be undertaken to ascertain the investments
already made by the five "assemblers" and the suitability of 
their equipment for working in accordance with Alt II. This 
study could be jointly organized by SPO and MIT in cooperation 
with TtlMOSAN, and should be completed within the next six months.
At the end of this study, the plans for manufacturing/assembly 
of tractors by all existing units can be determined. This study 
may also examine, inter alia, the possibility of other uses for 
existing equipment and, when possible, clearly, alternative uses 
are recommended.

iii- Organisation of marketing of tractors under alternative II is 
of paramount importance for the success of this scheme of 
action. MIT, SPO and TtlMOSAN should jointly decide on the 
organisation of marketing in collaboration with the present 
manufacturers. It is difficult to make a recommendation for 
this, but TZDK may, be considered as a possible unit for 
distribution, marketing and after-sales services.

iv- The relation between TtlMOSAN and the "assemblers" could take 
one of the following two forms:
(i): The assemblers to work as subcontractors to TtlMOSAN 
(ii): TtlMOSAN to sub-license the assemblers to manufacture 

Fiat tractors. Both forms will need negotiations with 
the main licensor Fiat and the existing assemblers.

In following thi - line of action, care will have to be taken 
to honour the present license agreements of the manufacturers 
and plans for the implementation of alternative II should 
allow sufficient time for adjustment.

U N I T E D  N A T I O N S  N A T I O N S  U N I E S
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v- The restructuring of the tractor industry, which is badly 

needed, is dependent on economical manufacture and maximum 
standardisation of main parts. TllMOSAN plans, looked at with 
this background and subject to successful negotiations with 
other tractor assembler / manufacturers should, for the time 
being, be limited to

25 000 tractors in 2 shifts 
and 50 00Q tractor engines in 2 shifts.

8.2.4. Availability of Ti/MOSAN Engines
With the above background table 27 shows the number of TtlMOSAN 
engines that will be available to other tractor manufacturers. It 
is seen that in 1982, 83 and 84 the engines manufactured will be 
ust sufficient for TtlMOSAN and Turk Traktbr.

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

Table 27: Availability of TÜM0SAN engines to other manufacturers.

YEARS
No of engines 
planned 

by TÜM0SAN
no of 
tractors 
by TÜM0SAN

Engines avai 
lable to 
other manufact . Remarks

1982 15 000 4 000 11 o o o

1

Just sufficient foi Tiirk Traktbr
1983 25 000 8 000 17 o o o If If II II M
1984 25 000 11 000 14 ooo If ft Il II II
1985 39 15 600 23 900 It If 1» *1 If
I 98' 58 000 19 400 38 oo 16 100 units available to others

Some engines may be available for adapted use in 1985 depending on 
the production programme of Tiirk Traktbr (capacity 22 500 tractors 
per annum), but real availability will come in 1986 when TÜMOSAN's 
engine production can rise to 58 000. Since total tractor demand in 
1986 is expected to be between 54 000 and 62 000 (see table 17), it 
would appear that TÜM0SAN will be able to provide all the engines 
needed. It is presumed that there are no other plans for the 
manufacture of tractor engines in Turkey and hence from 1986 ouvards 
If'WSAN should plan engine production so as to meet the reqiurements 
of all tractor manufacturers.
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ANNEX l : TRACTOR PARK ACCORDING TO SIS AND MAF

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

Years SIS Records MAF Records Years SIS Records MAF Records
1950 16 585 - 1966 65 103 49 846
1951 24 000 - 1967 74 982 61 415
1952 31 415 - 1968 85 475 75 306
1953 35 600 - 1969 96 407 87 184
1154 37 743 - 1970 105 865 93 464
1 '15 5 40 282 - 1971 118 825 108 355
19 3 0 43 727 - 1972 135 726 134 271
1957 44 144 - 1973 156 139 171 187
1958 42 527 - 1974 200 466 198 117
1959 41 896 - 1975 243 066 240 950
1960 42 136 - 1976 281 802 312 407
1961 42 505 - 1977 325 225 376 719
1962 43 789 44 688 1978 370 259 398 145
1963 50 844 42 463 1979 440 502 399 892
Ì964 51 781 41 123
1965 54 668 42 817

Sources : State Institute of Statistics (SIS), Ministry of Agriculture 
and Forestry (MAF)
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ANNEX 2 : AGRICULTURAL INCOME FOR PERIOD 1963 - 1980 , . .(Million TL)

Years Current Producers' 
Value

At 1968 Producers' 
Value

Index of Agricultural 
Production (1963= 100)

1963 23 727.4 28 749.9 100
1964 23 713.6 28 615.8 99.5
1965 23 226.0 27 394.8 95.3
1966 28 204.2 30 376.2 105.7
1967 29 539.4 30 273.5 105.3
1968 30 832.1 30 832.1 107.2
1969 33 054.1 31 044.0 108
1970 38 286.5 31 820.5 110.7
1971 49 373.9 35 949.3 125
1972 58 543.7 35 799.9 124.5
1973 71 958.5 32 124.7 111.8
1974 104 455.3 35 657.8 124
1975 134 737.1 39 213.5 136.4
1976 175 2S£.5 42 412.6 147.5
1977 214 678.6 41 991.6 146
1978 294 505.3 42 905.4 149
1979 45c 236.1 44 046.8 153
1980 904 778.6 44 701.6 155.5

Source : State Institute of Statistics
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ANNEX 3: TRACTOR PRICE INDEX FOR PERIOD 1963 - 1980

YEARS
Current 
A v e r a g e Price 
Ц000 TL)

Wholesale Price 
Index For 
Food Stuffs

Price Index For 
Tractor 
(1963 = 100)

1963 35.5 100 100
1964 35.5 100.2 99.8
1965 37.58 110.3 96.0
1966 39.95 116.3 96.8
1967 44.48 124.0 101.0
1968 41.23 126.4 91.9
1969 41.23 136.6 85
1970 45.75 141.0 91.4
1971 58 161.0 101.5
1972 63.5 185.4 96.5
1973 63.7 225.3 79.6
1974 79.8 305.4 73.6
1975 79.8 357.9 62.8
1976 108.6 411.6 74.3
1977 132.7 505.6 74.0
1978 218 733.7 83.7
1979 512 1092.8 132.0
1980 1090 2189.7 140.0
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ANNEX 4 : EQUIPMENT CREDITS GRANTED TO THE FARMERS BY THE 
AGRICULTURAL BANK OF TURKEY

Birleçmi? Mllletler Kiftnuw» Program

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

YEARS
Equipment 
Credits 
(Million TL)

Average Tractor 
Price Current 
value 1000 TL

Index for 
Equipment credit 
(1963 - 100)

1963 188.6 35.5 100
1964 87.ô 35.5 46.5
1965 94.5 37.6 47.3
1966 231.7 40 109.2
19*7 333.7 44.5 141.2
1968 394.2 41.2 180
1969 304.4 41.2 139
1970 179.8 45.8 74
1971 418.1 58 135.7
1972 625.7 63.5 185.5
1973 1114.2 63.7 329
1974 886.4 79.8 209
1975 1123.7 79.8 265
1976 1745.5 108.6 291x
1977 2155.9 132.7 270x
19/8 20o4.3 218 118x
1979 2996.2 512 47x
1980 8555 1090 85* i

- . _  ... .... . ... . . . . . . . ____ ______  |

Corrected for varying percentage of agricultural equipment credits 
in total credits.

Source : The Agricultural Bank of Turkey.
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ANNEX 3: TRACTOR PRICE INDEX FOR PERIOD 1963 - 1980

YEARS
Current 
Average Price 
(.1000 TL)

Wholesale Price 
Index For 
Food Stuffs

Price Index ?or 
Tractor 
(1963 = 100)

1963 35.5 100 100
1964 35.5 100.2 99.8
1965 37.58 110.3 96.0
1966 39.95 116.3 96.8
1967 44.48 124.0 101.0
1968 41.23 126.4 91.9
1969 41.23 136.6 85
1970 45.75 141.0 91.4
1971 58 161.0 101.5
1972 63.5 185.4 96.5
1973 63.7 225.3 79.6
1974 79.8 305.4 73.6
1975 79.8 357.9 62.8
1976 108.6 411.6 74.3
1977 132.7 505.6 74.0
1978 218 733.7 83.7
1979 512 1092.8 132,0
1980 1090 2189.7 140.0
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ANNEX 5 : DATA FOR REGRESSION ANALYSES

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

YEARS

!

Tractor
Sales
(units)

Index of
Agricultural
income
(1963 * 100)

Index of 
average 
tractor price 
(1963 = 100)

Equipment 
credits 
by ABT 
(1963 = 100)

! X4 X1 x 2 x3

'.963 9325 94.9 100 100
1964 6720 99.8 99.8 46.5
196 b 6791 97.7 96.0 47.3
1966 10982 99.8 96.8 109.2
1967 14690 105.5 101.0 141.2
1968 16986 106.1 91.9 180.0
1«69 14370 107.5 85.0 139.0
1970 8333 109.2 91.4 74.0
1971 15900 116.9 101.5 135.7
1972 26105 124.8 96.5 185.5
1973 37338 119.0 78.6 329.0
1974 30042 117.0 73.6 209.0
1975 52159 129.4 62.8 265.0
1976 78177 141.2 74.3 291
1977 70185 146.9 74 270
1978 31816 147.2 83.7 118
1979 15716 150.8 122 47
1980 19093 154.1 140 85

1
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ANNEX 6 : REGRESSION ANALYSIS OF TRACTOR SALES FOR PERIOD 

1963 - 1977
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