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I. INTRODUCTION 

ı. In ·recent years, "the inward-oriented de.velopment strategy 

followed by Turkey has discriminated against agriculture in favor of 

industry." !J Despite this policy, the agricult:ural sector grew at arnund 

3% annually (calculated at constant 1968 US$) from 1972 to 1980. During 

this same period agricultural exports composed more than SS% of the 

country's export earnings. Although Turkey is classified as a 

middle-income country, agriculture still plays an important role in the 

country's development strategy. The agricultural sector contributes 24% to 

the GDP. It acts as: (i) a supplier of foodstuffs to domestic markets, 

(ii) a supplier of raw products to agro-industries, (iii) a foreign 

exchange earner, and (iv) a major source of employment (SS% of civilian 

labor force in 1980). 

2. Turkey's agriculture is highly diversified due to its variety of 

soils and agro-climatic conditions. It produces continental products 

(i.e., wheat, corn, barley, cotton, tobacco) as we1I as Mediterranean 

products (i .e., fruits, nuts and vegetables). All ''of which share vast 

resources of land (25 million ha of cultivated area} and labor ( 10.5 

million people are counted as "agricultural population" in 1975). In 

addition, for the 1980s land is considered as a major resource constraint 

in the expansion of agricultural sector. Experts seem to agree that the 

lateral expansion starting from the late 1960s is reaching or about to 

reach its limits and that any further development in this sector will have 

to come from the use of higher technology in the cropping practices. 

1/ Turkey: Industrialization and Trade Strategy, Report No. 3641-TU, The 
World Bank, February 18, 1982. 
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Particularly, the livestock sub-sector is running out of pasture, (44% of 

agr:lcultural land) to support it.s animal population. Due to this complex 

production structure, it would be misleading to try to analyze each product 

in isolation. 

3. The Turkey Agricultural Seetar Model (TASM) has been developed, 

on the basis of an earlier study 2;. to: 

4. 

(i) determine if Turkey has a comparative advantage in 

agriculture and if so, in which products? 

(ii) identify changes in cropping patterns under alternative 

trade policies; 

(iii) project production and trade patterns for 1990 under the 

assumptions that production techniques are using more inputs 

(labor, tractors, fertilizers) and consequently giving 

better yields and that demand structures are adjusted to 

reflect shifts in consumption pattern due to increase in 

income. 

In this report, the alternative trade scenarios are presented 

with the assumptions that: 

(i) sufficient time is allawed from the ·base year for production 

to adjust to alternative trade scenarios and technical 

assumptions, and most importantly, 

(ii) quantities shown are indicative of directian rather than 

absolute magnitude, be it production or trade, although we 

did attempt to present, in same scenarios, a more realistic 

pattern of d amestic demand and foreign trade. 
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5. This pa per is organized as follows: First, the model and the base 

solutions and their validations are discussed with algebraic statements 

shown in Appendix t and data used in the model discussed in Appendix 2. 

Second, alternative trade policies are presented. Third, projeetiona for 

1990 and related assumptions in technological changes and demand structures 

are discussed. Finally, an alternative formula~ion of the livestock 

subsector is presented. (For more detailed analysis, see Turkey -

Agricultural Development Alternatives for Growth with Exports, Report No. 

4204-TU, The World Bank, 1983.) 

, II. AGRICULTURAL S ECTOR MODEL 

Model Formulation 

6. The model used to simulate the agricultural sector is of the 

mathematfcal programıning (MP) type. An MP model is chosen be ca use: (i) if 

a model is properly specified, it can be used to check for internal 

inconsistencies in the data set and to simulate the important character­

istics of the sector, although not all characteristics can be written down 

in a mathematical formulation; (ii) if (i) can be achieved, we can hope to 

identify the causes and effects due to alternative policies and more 

importantly the constraining factors in implementing these policies. 

7. The model selected is a linear programıning (LP) model of the same 

type as Duloy and Norton's Chac model for Mexico, Kutcher and Scandizzo's 

Northeast Brazil model. It incorporates important 'features such as: (i) 

,linearized demand functions (Duloy and Norton, 1975), (ii) risk aversion 

(Hazell and Scandizzo, 1974 and 1977), (iii) price-responsive input supply 

(Hazell, 1979), and (iv) ineome effects (Norton, Scandizzo and Le-Si, 

1982). 
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Tabıe ı: CORE MATRIX OF THE MODEL 

Activity Block 

Constraint La nd Crop L.ivestock Fertilizer Production Total 
B lock 

(ısı 

(1) 

(2) 

(3) 

(3) 

(3) 

~5) 

(6) 

(7) 

(8) 

Transfer Producion Production Use Costs Production 

Objective Function -ı 1 . .-ı 
Dry Poor ı ll 
Dry Good ı ll 
Irrigated Poor ı ll 
Irrigated Go o d ı ll 
Tree Area ll 
Pasture + .......... + 

Dry Either -ı-ı ı ı 
Irrigated Either -ı-ı ı ı 

.. 
La bor +++ + + ........ + 
Requirements + + : : 

+ ++ + •••••• + 

Tractor + + + 
Requir'ements 

++ 

Animal + + + -...... -
Power + + : : 
Requirements + + + -...... -
Animal ı 

Inventory 
ı 

Fertilizer ++ + -ı 
Requirements 

+ ++ -ı 

Production ++++ + •••••••• + -ı 
Costs + + 

. . 
++++ . 

-ı 

Production + + -ı 
Balances + ++ + + . . 

+ +++ '-ı 

1. Number in parentheses indi ca tes equation number appearing in Append-ix 1. 
2. A minus aign indicates a negative number, and a plus sign indicaces a positive number. 
3. Animal power used by crop production has a plus sign, and that supplied by liveatock 

production has minus sign. 

< Land 
- Availabil i ey 

m O 

< Labor 
- Availahili ty 

< Tractor 
- Availahili ty 

< o 

( Inventory 
-Number 

-o 

m O 

-o 
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The objective function maximized in the model is the sum of the 

consumers ı and producers ı surplus, plus net export revenue, and minus the 

reı>ı:ırv~_ti0n wage of labor. R:(,şk .. costs are included as part of the 

production costs. This implies that as produc~rs get higher yield under 

...... ______ .... _c;;_ertain cropping tech_niques, thus resulting in a larger variance from the 

trend, it .l;>ecomes more risky (i.e., more costly) to plant that crop. With 

t!ıi.s fo~ulation of the obiı;:.ctive function, the optillJ'll solution will find 

supply equal to domestic plus foreign demand, and shadow prices of all 

.c.ommoditiesı equal to marginal costs of production which includes risk costs 

and labor reservation wages. 

9. The core of the model consists of the production activities and 

resource constraints, shown in Table ı. The input and output coefficients 

for crop production are specified for each unit of !and, which is one 

hectare. Besides the s ix basic !and classifications, certain crop 

rotations can be planted on !and which is distinguished only by irrigation 

(irrigated or non-irrigated) but not by type of.r~infall. This !and 

condition implies a block of activity, call_!!d 'lai:ıd' transfer ı , which makes 

the choice on what type of rainfall land to use. 

10. The basic input-output coefficients for ·e'ach single crop are 

compiled from a survey conducted by TOPRAKSU in 197-9. From these 

coefficients certain biases due to •sample size or .re\;ıional characteristics 

are corrected to reflect the aggregate production at the national level 

(For more details, see Appendix 2). The rotation set (70) used in the 

model represents the most important rotations practiced in Turkey and the 

characteristics of the nine agricultural regions (Central North, Aegean, 

Marmara, Mediterranean, North East, South East, Black Sea, Central East and 
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Central South) ı;. In addition tG land, other input requirements for crop 

production are labor, tractor, animal power and fertilizer. Labor and 

tractor are constrained by current availability. Animal power is supplied 

by livestock production activities (see para. ll). All three types of 

power are divided into four calendar quarters. This division would help in 

the identification of constraining factors when different trade policies 

are experimented. Fertilizers, considered to be traded goods, are not 

restricted by any physical limit but work through the price-responsive 

.input supply system (Hazell, 1979). For example, in the case of two 

different production techniques of the same crop where one requires higher 

fertilizer use than the other, the model would determine whether the costs 

of extra fertilizer application would be profitable considering the gain in 

the yi el d. The costs of production accounted for in the model are la bor, 

tractor, fertilizer, seed and capital (for tree crop maintenance). The 

model is given a choice of two production techniques: animal or 

mechanized. It can assign any combination of weights to these two 

techniques to produce a single crop, depending on the optimal allocation of 

resources. 

ll. The livestock sub-sector works similarly 'to the crop sub-sector. 

The explicit production cost for animal husbandry 'ls labor. Other inputs 

requlred are cereals, straws and forage, which are by-products of crops; 

alfalfa and fodder., which are produced in rotation ·with other crops; and 

concentrates which are derived from crops processed l for human consumption. 

~ As defined by State Institute of Statistics. 



Table 2: PRODUCT SELLING ~BLEAU 

Activity Block 

Processed 
Constraint Crop Livestock Total Total Product 
Block Producion Production Production Consumption Import Export Trade 

(18) Objective Function -......... - + •••••• + -+++ 

(9) Commodity - - -- ı . -ı . ı -ı • + • 
Balances -- . . • • -• . • • . ı ·-ı • ı '-ı - -

. 

(10) Consumption ı • ı . 
Balance s . . 

ı 

(ll) Fe ed ++ - - - + . 
Balances + + - -- . . . - -- i' 

(12-14) Trade ı . . . • 1 
Li mi ts 1 . . . . ı 

ı • • . • 1 

(15) Convexity 
Constraints . 

No te: Proces·sed product trade includes both import and export. Therefore a mixture of plus and minus signs. 

Demand 
Function 

+ •••••• + 

-- . . 
• --

ı ... ı . 
• 
• 

•. ı ... 1 

1 

1 

1 

- o 

> o 

> o 

< Histarical 
- Quantity 

< ı 

1 .._, 
1 
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These are given in fixed proportions. Pasture land is also required for. 

animal grazing, with the exception of poultry, to supplement livestock 

""--"-feeding. There is no cost involved in maintaining this land, but the limit 

on pasture land acts as an overall constraint on all animal types. Outputa 

from livestock production activities are meat, milk, wool and hide. In 

aqdition to these products, the sub-sector alao providea animal power used 

in crop production activities. The number of animala available are bounded 

by stock inventory. (Note the reversed aigns used' in the animal power 

requirements equations in Table 1: the aupply has minus aign and the demand 

has plus sign.) 

12. The commodities produced by the production activities are then 

distributed between different product seliing activities shown in Table 2. 

First, there are domeatic demanda which are generated through demand curves 

(Duloy and Norton, 1975). The model will de termine which segment, or 

adjacent segments, to use to maximize the producers' and consumers' 

surplus, "taking all costs in to consideration. Second, the re is a 

demand for cereals used for feeding in the livestock sector. Third, 

there are export activities at exogenous prices. And fourth, there are 

export activities through the processed product activities which take raw 

products and transform them at a certain factor and cost. On "the supply 

side, besides the domestic productio~, some commodities are allawed to be 

imported at exogenous prices. 

13. Since the data available are most reliable at the farmgate level, 

all prices and quantities used are determined at this level. Import price 

is then CIF price plus the transportation and marketing margins to bring it 

to farmgate level, and export price is FOB minus the margins. This 
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calculation applies to all commodities,, in raw or processed forms. The 

domestic demand functions are also calculated at the farmgate level: Price 

given is the price received by farmer minus pr.ocessing cost (for products 

that cannot be consumed in raw forms or for products that produce 

concentrates used in feeding animals) and the quantity consumed is the 

aggregated demand at the farmgate level. Although the correct formulation 

of the de.mand function requires t.hat price elasticities of demand at the 

farmgate level be used, the model uses the elasticities at the consumer 

'ıevel. Sensitivity analyses of price elasticities show that very little 

changes occtir within a wide range of elasticities. 

14. Table 2 shows, in addition to the commodity balance equations, 

trade limit equations which are used for model validation and as market 

absortian constraints. The convexity constraints are used to ensure that 

only one segment or at most two adjacent segments are picked. 

15. Agriculture in Turkey, as elsewhere, ls a risky activity due to 

uncontrollable elements. To make the model behave in a more realistic way, 

risk function is included as part of production costs. The technique 

developed by Hazell and Scandizzo (1974 and 1977) is more complicated than 

the one used in this model. The simplified versicih of this technique is as 

follows: (i) count only actual negative deviatiort\s from mean. revenues per 

hectare for each production activity; (ii) sum all negative deviations; 

(iii) charge this total double (to reflect full deviations from mean) as 

costs in the objective function. The. objective function cost is scaled by 

a factor phi (<f>), which is equal to 1 (average risk). The yield and price 

time series are from 1974 to 1979. 
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Table 3 • RISK TABLEAU . 
. 

Activity Block 

Constraint Crop Livestock Sum of Negative Risk 
B lock Production Production Deviations Penalty 

{18) Objective 
Function -

- - - - -- ı 

(16) Negative 
. - - - .. • > o 

Revenue - - - - -- • • 
Deviations - - - - - - - • ı 

. (ı7)· Sum of 2 ••••••••••••• 2 -ı =O 
Negative 
Deviations 

The Base Case 

ı6. The base year model (1979) is constructed as detailed in Appendix 

ı. The validation of this model is based on the comparison of production, 

consumption, trade, factor use and prices. In ord.er to reflect the trade 

constraints imposed by import quotas, export licensing and foreign exchange 

management, imports and exports of all commodities are restricted to actual 

quantities traded in ı979. International trade prices have been adjusted 

to reflect prices at farmgate level, The base model was solved with two 

foreign exchange rates: (i) TL35 = US$ı and (ii) TL47 = US$ı, which are the 

prevailing foreign exchange rates during calendar 1~79. 

ı7. Table 4 shows the obseived and simulated production :at the two 

exchange rates for all the products included in the model. The results 

indicate that both solutions compare very well to the observed production 



-ll-

Table 4: PRODUCTION (1000 MT) 

--TL35 ~ US$1-- --:-TL47 • US$1--
A B c D E 

Observed Simulated B/A Simulated D/A 
1979 1979 % 1979 .% 

W'heat !3,205 12,371.5 94 13,373.2 101 
Corn 1,242 1,242.2 100 1,233.8 99 
Rye, ete. 807 697.1 86 722.4 90 
Ri ce 225 278.5 124 269.6 120 
Barley 5,000 4,227.2 85 4,389.9 88 
Chick Pea 285 328.4 115 328.4 ll5 
Dry Bean 69 75.1 109 71.6 104 
Lentil 285 320.9 ll3 320.9 113 
Pota to 2,870 3,121.4 109 3,121.4 109 
On i on 1,000 1,108.2 lll 1,076.8 108 
Green Pepper 545 590.3 108 590.3 108 
Tomato 3,500 3,896.3 lll 3,896.3 lll 
Cucumber 500 558.6 112 558.6 ll2 
Sunflower 590 644.2 109 610.0 103 
Olive 430 436.7 102 436.7 102 
Groundnut 57.5 61.9 108 61.9 108 
Cotton 476.2 451.5 95 448.9 94 
Sugar Beet 8,760 8,768.2 100 9,055.6 103 
Tobacco 206.4 209.7 102 209.7 102 
Tea 555 623.3 ll2 623.3 ll2 
Citrus 1,147 1,271.1 lll 1,271.1 lll 
Grape 3,500 3,682.9 105 3,682.9 105 
Apple 1,350 1,431.3 106 1,431.3 106 
Peach 220 239.0 • 109 239.0 109 
Apricot 110 ll4.0 104 114.0 104 
Cherry 92 95.3 104 93.0 !Ol 
Wild Cherry 50 50.6 101 49.3 99 
Melon 5,220 5,829 o 112 5,829.0 112 
Strawberry 22 23.3 106 23.3 106 
Bana na 23.3 25.3 109 25.3 109 
Quince 45 48.9 109 48.9 109 
Pistachio 20 19.2 96 19.2 96 
Hazelnut 300 300.6 100 300.6 100 
Soybean 3.3 3.2 97 3.0 91 
Se same 26 30.9 119 30.9- 11.9 
Sheep Meat 338 338.0 100 338.0 100 
Sheep Milk 1,102.2 1,105.5 100 ı, 105.5 100 
Sheep Wool 59.3 59.4 100 59.4 100 
Sheep Hide 16.2 18.0 lll 18.0 lll 
Goat Meat 103.5 103.5 100 103.5 100 
Goat Milk 571.1 579.0 101 579.0 !Ol 
Goat Wool 9.2 9.1 99 9.1 99 
Goat Hide 3.8 4.2 lll 4.2 !li 
Angora Meat 6.5 5.1 78 4.7 72 
Angora Milk 54.9 42.9 78 40.0 73 
Angora Wool 5.8 4.5 78 4. 2 . 72 
Angora Hide . 0.3 0.3 100 0.2 67 
Beef 391 391.0 100 391.0 100 
Cow Milk 3,386.4 3,385.8 100 . 3,385.8 100 
Cattle Hide 51.6 51.4 100 51.4 100 
Buffalo Meat 34 34.0 100 34.0 100 
Buff al o Milk 296.6 296.6 100 296.6 100 
Buffalo Hide 2.7 3.1 115 3.1 115 
Poultry Meat 132 132.0 100 132.0 100 
Eggs 4,322.7 4,50!.1 104 4,501.1 104 



Tab1e 5: PRICES (USŞ/MT) 

-----TL35.• USŞ1---- ----TL47 • usş1----
Observed S1mu1ated Obse-rved Simulated Import Export 

1979 1979 1979 1979 CIF FOB 

Wheat 150.86 125.60 112.34 109.81 125.6 
Corn 168.86 121.52 125.75 96.69 
Rye. ete. 120.86 127.92 90.00 112.02 130.0 
Ri ce 540.57 216.01 402.55 173.48 383.3 
Barley 136.57 88.77 10ı.7o 47.80 ı4ı. ı 

Chick Pea 648.86 389.35 483.ı9 313.00 589.ı 

Dry Bean ı,107.43 505.4ı 824.68 4ı0.68 832.6 
ıentil 550.57 358.67 4ıo.oo 299.23 396.7 
Potata . 296.00 ı52. 28 220.43 119.48 171.4 
On i on 204.86 93.45 ı52.55 71.97 94.7 
Green Peppe_r 315.14 17 s. ı9 234.68 135.04 497.ı 
Tomato 236.29 93.75 ı75.96 72.9ı 117.8 
Cucumber 297.43 ı20.36 221.49 93.73 
Sunflower 334.86 215.92 249.36 ı 73.43 
Olive 80ı.ı4 . 639.94 596.60 496.79 680.0 
Grqundnut 809.43 620.24 602.77 489.62 709.6 
Cotton ı,417.43 ı,686.74 ı,055.53 1,371.80 ı,75ı.2 

Sugar Beet 3ı. 71 35.90 23.62 28.81 
Tobacco 1,748.00 1,642.30 ı,301.70 ı,276.39 1,908.3 
.Tea 414.29 271.72 308.51 202.61 
.!:itrus 287.14 ıo3.09 213.83 77.79 182.7 
Grape 544.00 265.60 405.11 207.22 276.6 
App1e 388.57 ı88. 21 289.36 148.20 224.2 
Peach 540.47 187.85 402.55 143.36 210.1 
Apricot 434.29 288.46 323.40 228.86 
Cherry 494.57 400.48 368.30 312.52 
Wild Cherry 448.00 438.29 333.62 345.05 
Me1on 242.00 82.53 ı80.21 64.06 86.9 
Strawberry ı,514.29 764.68 ı,ı27.66 572.75 83.3 
Bana na 2,305.43 766.41 ı,716.8ı 574.16 
Quince 412.29 158.61 307.02 113.84 ı84. 9 
Pistachio 3,186.29 3,529.84 2,372.77 2,654.63 3,760.0 
Hazelnut ı,ı28.29 1,035.42 840.2ı 778.63 1,115.9 
Soybean 295.43 280.97 220.00 229.00 
Sesame 2,094.57 795.42 1,559.79 63'7. 67 
Sheep Meat 1,625.71 1,056.71 1,210.64 786.92 2,220.0 
Sheep Milk 508.86 513.94 378.49 382.72 . 
Sheep Wool 4,842.29 4,890.68 3,605.96 4,315.80 4,3ı5.8 

Sheep Hide ı,714.86 ı,ı14.66 1,277.02 830.06 
Goat Meat 1,293.14 1,306.07 962.98 972.61 2,220.0 
Goat Milk 357.ı4 360.71 265.96 268.62 
Goat Wool 2,836.57 2,354.35 2,112.34 ı,753.24 700.2 
Goat Hide 1,714.86 ı, 114.66 ı,277.02 830.06 
Angora Meat 1,354.29 1,855.37 ı,008.51 ı,563.ı9 2,220.0 
Angora Milk 357.14 617.86 265.96 507~98 

Angora Wool 7,681.14 5,768.34 5,720.00 6,08:2.26 804.6 
Angora Hide ı,714.86 2,349.37 1,277.02 1,979~38 
Beef ı,775.14 1,792.89 ı ,321. 92 ı' 3<3'5.13 1,140.0 
Cow Milk 40.8.57 412'.66' 304.26 307~30 

Cattle Hide 75.43 76.18 56.17 56.73 
Buffalo Meat 1,727.4,3 1,433.77 1,286.38 1,ı4o.oo 1,ı4o.o 

Buffalo Milk 366.00 369.66 272.55 275.28 
Bufalo Hide 75.43 35.45 56.17 26.40 
Poultry Meat 4,614.29 2,999.29 3,436.17 2,233.5ı 762.0 
Eggs 94.29 95;23 70.21 70.92 
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quantities. Rice is the only crop that tends to over-predict by a large 

amount. This can be explained by the fact that while demand is low, 

farmera are operating with very efficient technology, i.e. farmera are 

operating below optimal level. This is also reflected in the ahadow price 

of rice which is about 40% of the price received by farmers. Comparison 

between the two solutions shows that most commodities are predicted at 

about the same levels with a closer fit for cereals in the case of TL47 and 

a slightly worse fit for Angora goat in the TL47 case. 

ıs. Table 5 shows the observed and ahadow prices at the two exchange 

·rates, and the import CIF and export FOB prices. The results here are much 

less satisfactory than the ones in Table 4. In particular, the prices of 

s ome crops; such as ri ce, dry bean, o nion, tomato., cucumber, melon, ci trus, 

grape, apple, peach, strawberry, banana, quince and sesame are at least 50% 

below their observed prices. As mentioned above, these prices reflect the 

marginal costs of production, and if there is any confidence in the 

behavior of ·the model and i ts technical coefficients' then the results 

indicate that it might be feasible to expand the production of these 

commodities. This conclusion is further strengthened by the results of the 

free trade solutions presented in the nexi: section;· 

19. Domestic consumption levels predicted in the model are within the 

range of plus or minus 10% of the observed levels, with more commodities 

over-predicted than under-predicted. Although production and consumption 

are within an acceptable range of the observed quaritities, prices of some 

commodities are far below the observed ones. In addition to the 

explanation given above (farmers operatihg below optimal level), this 

result can also be explained by the fact that these commodities have 

underlying comparative advantage in expansion over other crops. 



• 

.. 

• -14-

20. Table 6 below shows the overall indices of quantity and prices. 

The simulated gross value of production is overestimated by 2.5% in the 

case of TL35 and 3. 3% in the case of TL47. 

21. Table 7 compares resources used by the model with official 

statistics. In comparing these numbers', the following not es should be kept 

in mind: 

(i) Recent World Bank estimates indicate that wheat production, 

therefore area, could be as much as 25% l~wer than official 

estimates. This,in turn, would also reduce the fallowed 

area (wheat-fallow rotation). 

(ii) The labor figure is given in terms of adult male 

equivalents, with the assumption that the entire rural 

population is participating in agricultural production. 

(iii) The tractor requirement calculated from the model is defined 

as total yearly use divided by 1500. This includes only 

hours required for activities directly related to field 

work, and it does not take into account either the· timing of 

different operations or the extensive use of tractors for 

transportation. 

(iv) Although the model does not have a fertilizer response 

function for all crops, certain crops are specified with 

alternative cropping techniques which require higher 

fertilizer application than the average. 
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Table 6: GROSS VALUE OF PRODUCTION (million US$) 

TL35 TL47 

Actual Simulated Actual Simulated 

Grains 3,104 2,888 2,311 2, 277 

of which: Wheat 1,992 1,866 1,483 1,502 

Other:s ı ,112 1,022 828 775 

Pulses 418 473 311 349 

Vegetables 3,465 3,834 2,580 2,851 

Fruits and Nu ts 3,500 3,687 2,607 2,745 

Oil Crops 644 681 480 499 

Industrial Crops 1,543 1,543 1,149 1,153 

Livestock Products 5,135 5,143 3,824 3,827 

ı:;poOo 17,809 13,262 ._/ 

ı::P0 Q 18,249 13,701 v' 

l:POo 12,770 9,937 

ı: PQ 12,873 10,127 

Note: P0 and Q0 are observed prices and quantities. P and Q are model 
generated. 
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Table ·7: RESOURCE USES 

1979 1979 Simulated 
Stocks y TL35=US$1 TL47aUS$1 

Land (1000 ha) 2; 
Cıütivated Area 25,401 17,953 19,012 
of which: Sown 16,605 12,007 12,586 

Fl;lllow 8,796 5,946 6,426 
Irrigated 2,794 2, 794 2,794 
linder Tree crops 2, 749 2,280 2,279 
Pasture 21,746 19,795 20,377 

Labor (1000 persons) 3; 6,863 5,489 5, 617 
Tractor (units) 4; 440,502 49,741 44,830 
Fertilizer (MT of nutrients) 

Nitragen 778,938 763,631 792,013 
Phosphate 659,781 781,338 816,692 

}j SIS or TOPRAKSU statistics. 

Y Wheat production- and area have been revised downward by about 25% from 
official estimates. The 1979 stocks for cultivated and fallaw areas 
are official statistics. 

11 Labor is calculated in terms of adult male equivalents of 1,800 hours 
per year, from the number of hours worked during peak season. 

!!_/ Tractor figures for simulated results are ciilculated at 1, SOO hours per 
year. The results indicate the numbers of tractors working full-time 
year round, 

22. The law shadow prices at optimal conditions reflect the 

comparative advantage of Turkey's agricultural sector. This is 

demonstrated in Table 8 which shows the Domestic Resource Costs (DRC), 

Effective Protection Coefficient (EPC) and Nominal Protection Coefficient 

(NPC) for all crops. DRC is the ratio of non-traded inputs over 

value added at border prices. EPC is the ratio of value added at domestic 

prices over value added at border prices, NPC is the ratio of the two 

corresponding prices. Table 8 indicates that, in 1979 at TL35/US$, Turkey 

had an absolute comparative advantage in all crops, with the exception of 

soybean, and that under a free trade scenario, agriculture would have 

expanded in the export market and made a positive contribution to the trade 

balance. 



-17-

Table 8: ANALYSIS OF COMPARATIVE ADVANTAGE IN 1979 (TL35 = US$1) 

DRC ••ıti>c NPC 

Wheat .513 1.634 1.201 
Corn .608 1.214 1.ooo 
Rye, ete. .532 1.369 .930 
Ri ce .487 1.950 1.650 
Barley .288 .837 .803 
Chick Pea .497 .954 • 914 
Dry Bean .495 1.163 1.104 
Le n til .421 1.707 1.388 
Pot;ato .308 1.922 1.727 
On i on .695 1.590 1.406 
Green Pe-pper .301 .256 .412 
.Tomato .534 1.411 1.304 
Cucumber .• 220 1.017 1.ooo 
Sunfloweı:·· .386 1.081 1.000 
Olive .467 .638 .720 
Groundnut .617 .850 .856 
Cotton .771 .626 .688 
Sugar Beet .880 1.143 . 1.ooo 
Tobacco .720 .601 .687 
Tea .043 1.004 ı.ooo 
Citrus .550 .574 .707 
Grape .614 ı .592 1.377 
Apple .535 .634 .780 
Pea ch .549 1.258 1.158 
Apricot .318 1;032 1.ooo 
Cherry .537 1~017 1.ooo 
Wild Cherry .668 1:048 1.ooo 
Melon .457 2.269 1.950 
Strawberry .573 .873 .912 
Banana .045 ı .007 1.ooo 
Quince .599 1.038 1.004 
Pistachio • 276 .857 • 847 
Hazelnut .727 .795 .809 
Soybean 1.280 1.039 1.000 
Se same .140 1.022 1.ooo 
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. 
23. For this type of model, the validation procedure is a very 

important step in assessing the usefulness of a mod~l in policy testing and 

projectian mo.de. Unfortunately, there is no standard procedure for this 

kind of validation. Since we are most interested in production (and 
(' 

production techniques), consumption, trade patterns, resource uses and 

shadow prices, a comparison of observed and simulated values should give a 

good indicaÜon as to the performance of the model, Considering that the 

constraints applied in the model are only physical limitations, besides 

bounds limiting trade, the model reproduces conditions of the base year 

. under either exchange rate quite closely. To further study the stability 

of the model, several tests are made by halving and doubling the price 

elasticities of some commodity groups. The results do not change 

significantly during these tests. The questions of policy testing and 

projectian mode will have to be answered by checking the results to see 

whether they are sensible or not, since there are no observed data for 

comparison purpose. 

III. ALTERNATIVE TRADE POLICIES 

24. The base solutions under the two foreign exchange regimes 

indicate ·that Turkey certainly has a comparative advantage in agricultural 

products. To explore the impact of different trade regimes on.the base 

conditions (1979) in terms of production patterns, resource allocations and 

international trade, we experiment with the following policies: 
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"Policy I". Iınports and exports of commodities are rest:dcted to 

those actually traded in 1979, but the histarical trade limits 

are removed from th,e .model (equations 12-14 are not included in 

the model, see Appendix 1). To account for physical limitations 

and other considerations, production is allawed to move only 

within the range of 50% to 200% of the observed levels and areas 

under tree crops cannot move beyond_plus or minus 25% of the base 

solution areas. This policy can al so be deseribed as "actual 

trade regime" in 1979 without restriction on foreign exchange 

management. 

"Policy II". In addition to conditions specified in Policy I, 

import possibilities are opened·to most of the commodities. 

"Policy III". This is the same as in Policy II, but with 

quantity restrictions imposed on exported commodities (equations 

12-14 are inserted back). This policy would represent more 

realistically the absortian capacity of foreign marketa for 

Turkish products. In addition, for wheat and barley, it is 

assumed that marginal export revenues decline sharply after a 

certain quantity has been reached. 

25. Tables 9 and lO show production, consumption and net .trade under 

the three trade policies for both exchange rates. These tables show that 

the lifting of trade restrictions makes a large impact on production. The 



Table 9: ALTERNATIVE TRADE POLCIES AT TL35 US$! (US$ million) 

Policy I Policy II Policy III 
Net Net Net 

Production Consumption Trade Production Consumption Trade Production Consumption Trade 

Grains 3,669 2,087 924,8 3,654 2,085 913.4 3,362 2,150 520.2 
of wlıich (+27) (-1.4) (ll) (+26.5) (-1.5) (11) (+16.4) (+1 .6) ( 6) 

Wheat 1,858 1,657 82.7 1,852 ~ 1,657 78.0 1,919 ı,704 92.5 
(-0.4) (-0.5) (J) (-0.7) ( -0.5) (J) (+2.8) (+2.3) (J) 

Other ı,8ll 430 842.1 1,802 428 835.4 1,443 446 427.7 
(+77.2) (-4.9) (648) (+7.6.3) (-5.3) (643) (+41.2) (-ı.3) (329) . 

Pulses 837 355 388.0 837 355 388.0 757 379 304.9 
(+76.9) (-6.8) (5) (+76.9) ( -6.8) (5) (+60) ( -0.5) (4) 

Vegetables 5,668 3,712 825.2 6,077 3, 713 97ı.9 4,ıı5 3,781 224.6 
(47.8) (-ı.8) (56) (+58.5) (-ı.8) (66) (+7.3) (O) (15) 

Fruits and Nuts 4,563 3,ı29 2ı5.7 4,563 3,ı29 215.7 4,065 3,129 ı86.8 ı 

(23.8) (-0.3) (5) (+23.8) ( -0.4) (5) (+10.3) ( -0.4) ( 4) N 

?· 
Oil Crops 746 550 ı65. 7 505 596 -53.6 450 596 -87.6 

(+9.5) (+5.2) (32) (-25.9) (+6.8) (-) (-33.9) (+6.8) (-) 

Industrial Crops ı,745 ı,ı4ı . 534.5 ı, 749 ı. 137 54ı. 7 ı, 909 1,159 731.9 
(+13.ı) ( -4. 7) (J) (+ı3.3) ( -5) (2) (+23.7) ( -3.2) (2) 

Livestock Products 5,225 4,321 524.6 5,2ı9 4,954 380.2 5,2ı9 4, 954 380.2 
(+ı.6) (-4.2) (5) (+ı.5) (+9.8) (6) (+1.5) (+9.8) (5) 

('. 0 

Total 22,453. 15,295 3,378.5 22,604 ıs, 969 3,357.3 ı9,876 16,148 2,26ı.2 
(+23) (-2.5) (5) (+23.9) (+ı.8) (5) (+8.9) (+3) ( 3) 

Note:. Number& in parentheSes represent percentage change from base solution. linder net trade these numbers represent ratios. 



Tab1e 10: ALTERNATIVE TRADE POLCIES AT TL47 per US$1 (US$ million) 

Policy I Policy II Policy III 
Net Net Net 

Production Consumption Tiade Production Consumption Trade Production Consumption Trade 

Grains 2,830 1,547 1,054.4 2,861 1,571 1,056. 3 2,734 1,600 784.1 
of which (+24.3) ( -4) (7) (+25.6) ( -2.5) (7) (+20.1) (-{).7) ( 5) 

Wheat 1,413 1,252 94.8 1,439 1,269 103.7 1,638 1,279 314.0 
<-s. 9) (-2.3) ( .6) (-4.2) (0.9) ( .7) ( +9.1) c -o. 2) (2) 

Other 1,417 295 959.6 1,422 302 952.6 1,096 321 470.1 
(+82.8) (-10.9) (685) (+83.5) ( -8.8) (680) (+4!.4) (-3) ( 336) 1 

N 

Pulses 623 244 411.4 623 244 411.4 556 272 307.9 
..... 
1 

(+78.5) (-12.9) (6) ( +78.5) (-12.9) (6). ( +59.3) (-2.9) (4) 

Vegetables · 4, 952 2,679 1,234. 7 4,964 2,677 1,244.7 3,060 2,811 224.6 
(+73. 7) (-4.5) (84) (+74.1) (-4.6) (85) (+7.3) (+0.2) ( 15) 

Fruits and Nuts 3,396 2,296 253.9 3,397.7 2,259 253.9 3,026 2,313 205.8 
(+23.7) (-1.7) (.6) (+23.7) (-3.3) (6) (+10.2) (-!). (5) 

Oil Crops 545 360 189.6 420 431 -9.4 422 433 -9.5 
(+9.2) ( -11.5) (4Ö) (-15.8) (+5.9) (-) (-15.4) (+6.4) (-) 

Industrial Crops 1,307 750 632.6 . ·ı,314 753 639.4 1,423 821 731.9 
(+13.4) ( -15) (2) (+14) (-14.6) (2) (+23.4) (-:-6.9) (2) 

Livestock Products 3,809 2,995 572.5 3,887 3,434 794.6 3,887 3,434 794.6 
(-{).5) (-10.1) (7) (+1.6) (+3.1) (10) (+1.6) (+3.1) (10) 

Total 17,462 10,871 4,349.1 17,466 11,369 4,390.9 15,107 11,684 3,039.3 
(+27.5) ( -6. 7) (6) (+27.5) (-2.5) (6) (+10.3) (+0.3) (4) 

Not e: Numbers in parentheses represent percentaRe change from base solution. Under net trade these numbers represent ratfos. 
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sector gains range from 8. 9% to 27. 5%. The greatest gains are made by 

pulses, vegetables, grains (barley over wheat), fruits and nuts, and 

industrial crops. These gains are much more than compensated for by a 

sharp drop in oil crops production under Policies II and III. The reversal 

of oil crops (mainly sunflower and groundnut) is due to two factors: the 

change in the cropping pattern that produces crops with high comparative 

advantage for exports, and the fact that these crops are competing for the 

same irrigated area. The high gains made by pulses and vegetables are not 

surprising since recent data show that they are being exported at a much 

higher rate during the last two years than previously. The same is 

observed with the expansion of export in barley ovıc;r wheat. It should be 

emphasized here that these results are only indicat~ve of the dire.ctions of 

the cropping patterns and trade rather than relative magnitudes, especially 

under Policies I and II. 

26. As expected consumption suffers a slight loss due to the 

expansion of exports. This loss is not unique to export crops. It also 

affects non-export crops as well. The cause for this is that non-export 

crops are competing for the same resources as export crops. It is 

inceresting to note that the availability of imports does not reduce 

consumption loss in all commodity groups (compare Policies I and II). Only 

oil crops and livestock show some gains in consumption, while other 

commodity groups losses remain constant or get worst. In Policy III when 

export bounds are imposed on most of the commodities (to portray a more 

realistic picture of the world's absortian of Turkish products), 

consumption shows an improvement over the base year·, gaining by 3% for TL35 

and 0.3% for TL47. Under this policy the largest 'cbnsumption loss is 
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registered by industrial crops in the case of TL47, otherwise consumptioı:_ı. 

losses by some commodity groups are less than 1%. With the observations 

made above, this Policy III can be regarded as 'minimum consumption loss' 

policy, i.e. expand exports with a minimum reduction in consumption. 

27. As observed previously, the alternative trade policies results 

show a sharp increase in export of pulses and vegetables. Potato and 

tomato paste are the most important export crops for vegetables in terms of 

revenue. Barley export exceeds wheat in all three policies and this trend 

is likely. to continue since FOB price for barley is about 10% higher than 

that of wheat and input requirement for barley is less than wheat. Citrus, 

apple, raisin and hazelnuts show the most gains over the base year. In the 

livestock sub-sector, sheep and goat meats and beef have the most potential 

as export commodities. In particular under TL47 for Policies II and III 

beef s hows a v.ery s trong potentiiıl. 

28. Assuming that tractor and fertilizer costs contain 25% foreign 

exchange component and that working capi.tal for orchards includes 50% 

foreign exchange, the total imported input costs for the agr1cultural 

sector is given below for both foreign exchange regimes. 

TL35 

TL47 

Policies I 

680.2 

604.3 

II 

674.8 

607.1 

III 

545.3 

515.8 (US$ million) 

This import bill is about 20% of the TL35 and 14.% ·of the TL47 net inflow of 

agricultural product trade. 

29. Under these three trade policies, the model shows an increase in 

the uses of all resources. Labor employed during the peak season is at 

about 20% higher than in the base period. The shadow prices of irrigated 

la~d under these policies is nearly double the shadow prices in the base 

solution. · 
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IV. PROJECTIONS FOR 1990 ~/ 

30. To study further the impact of alteraatiye trade policies (and, 

implicitly, technology), the agricultural seetar ıııOdel is used to project 

for the year 1990. The year 1990 is selected because it is long enough for 

market conditions to adjust to trade policies. Policy II is chosen as the. 

prevailing policy in 1990 and the exchange ra te is TL47 /US$. Briefly, the 

assumptions are as follows: 

(i) GNP annual growth rate from 1979 is 4.07% and its 

corresponding consumption rate is 4.06%. The savings rate 

in 1990 is assumed to be 22.4% (compared to 22,3% in 1979). 

The agricultural ineome multiplier is 2. Tnese assumptions 

are necessary to re-position the demand curves to the right 

to reflect changes in demand due to population growth and 

food-hasket composition. (For method used, see Norton, 

Scandizzo, Le-Si, 1982, and for equations, see Appendix 1). 

(ii) Yield increases at an annual rate ofi"1 to 2% a year. 

The fertilizer requirement increase·s· for most crops at about 

4%. Labor, animal and mechanical power increase at about 

1%. Assuming that the seetar will become more mechanized, 

animal power availability decreases 4% a year •. These 

assumptions are made with the considerations that the 

A projectian of year 1990 under Policy II with no change iu 
productivity to highlight the impact of technology is discussed in 
Appendix 3. 



Table ll: 1990 GROWTH RATES UNDER ALTERNATIVE TRADE REGIMES 

1990 Umited Selected 
1990 Free Trade Histarical 

Unrestricted and Minimum Growth Rate Ineome 
Free Trade Consumption 1975-80 Elasticities 

Wheat 0.9 ı.3 2.3 o 
Com ı.o 1.9 0.7 o 
Rye~ ete. -o., ı 0.8 -5.4 o 
Ri ce 3,0 3,8 -1.0 0.38 
Barley 6.5 4.3 3.3 o 
Chick Pea 6.5 6.5 9.8 0.6 
Dry Bean 6.5 6.5 ı.J 0.6 
Le n til -0.8 -0.6 7.6 0.6 
Pota to ı.4 2.8 0.3 
On i on 6.5 3.8 0.6 
Greert Pepper 6.5 5 .• 6 0.6 
Tomato 6.5 3.8 0.6 
Cucumber 2.9 3.1 0.6 
Sunflower -6.1 -6.1 -o.2* 0.6 
Olive -2.4 -2.4 2.4* o. 6 
Groundnut -6.1 -6.ı 0.6 
Cotton 1.6 1.7 o.s 0.5 
Sugar Beet ı. 9 2.4 -o.5 0.6 
Tobacco 6.5 5.6 3.2 0.5 
Tea 6.5 6.5 18.8* 0.5 
Citrus 4.8 .4.8 4.1* 0.75 
Grape, 5.4 2.7 2.ı o. ı 
Apple 7.5 3.9 9.2 0.8 
Peach 7.5 7.5 3.7 0.8 
Apricot 3.2 3•1 o 0.8 
Cherry 3.2 3.1 5.6 0.8 
Wild Cherry 3.2 3.1 0.8 
Melon 6.5 3.2 0.6 
Strawberry 6.5 6.5 0.8 
Banana 3.2 3.7 0.8 
Quince 6.5 6.5 4.6 0.8 
Pistachio 6.5 6.5 o.s 
Hazelnut 6.5 4.9 -5.4 0.5 
Soy be an 2.0 1.9 0.6 

_ Sesame 3.2 3.8 0.6 
Sheep Meat ı.4 ı.4 ı.2 

Sheep Milk 1.4 ı.4 0.95 
Sheep Wool 1.4 1.4 ı.ı8 

Sheep Hide 2.3 2.3 1.ıs 

Goat Meat 1.4 1.4 1.2 
·Goat Milk ı.5 ı.5 0.95 
Goat Wool 1.2 1.2 1.18 
Goat H ide 2.4 2.4 ı.18 

Angora Meat 1.4 1.4 ı. 2 
Angora Milk ı.4 1.4 0.95 
Ango"ra Wool 1.4 ı.4 ı.18 

Aogora Hide 2.2 2.2 1.18 
Beef 2.2 2.2 -6.4* 0.45 
Cow Milk 2.2 2.2 2.4 1.75 
Cattle Hide 2. ı 2. ı 1.18 
Buffalo Meat 2.2 2.2 0.45 
Buffalo Milk 2.2 2.2 ı.75 

Buffalo Hide 3.6 3.6 1.18 
Poultry Meat 5.4 5.4 0.9 
Eggs 5.9 5.9 0.85 

• 1975-78. 
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cropping rotations remain the same and gains in productio~ 

are due only to improved production techniques. Livestock 

products yield increases at 10% (70% for poultry) due to an 

increase in the feeding requirement, 

(iii) On the resources side, irrigated land ineresses to a total 

of 3,543.7 million hectares, while rainfed land decreases 

accordingly and other land remains constant. Labor would 

increase 1% annually, after taking into consideration 

migration to urban area. Animal herd size increases 6% per 

year. 

31. As shown in the previous section, free trade policy results in a 

loss to consumption. In the projections, therefore, a new policy is 

introduced: Policy IV, 'limited free trade' (Policy III) together with 

an assumption that per capita consumption balances are maintained at their 

1979 levels, }:./ Table ll shows an annual growth rate under 

these two policies. As can be seen there is little difference in 

production growth between the two policies. It is' interesting to note that 

oil crops continue to import about one-third of the domestic demand for 

either policy. Compared to histarical growth rates of 1975-1980, the model 

presents a slightly better projection, but this can be traced through the 

improvement in production techniques. 

32. Table 12 presents the value of production, consumption and trade 

for Policies II and IV in 1990, A comparison of Policy II in Table 12 and 

]j This level is calculated by multiplying the 1979 per capita consumption 
by the projected population in 1990. 



Table ı2: VALUES OF PRODUCTION, CONSUMPTION AND TRADE IN ı990 (US$ million) 

Policy II Policy IV 
Pro- Co n- Pro- Co n-
duction sumption Import Export duction sumption Import 

Grains 3,02ı ı,597 o ı ,050 2,922 2,ooı o 
of which 
Wheat ı,633 ı,259 o 3ı2 ı ,708 ı' 6ıo o 
Others ı,388 338 o 738 ı,2ı4 39ı o 

Pulses 497 324 o 202 499 352 o 
Vegetables 4,565 3,333 o 562 3,728 3,50ı o 
Fruits and Nuts 4,84ı 2, 727 o 466 3,875 2,73ı o 
Oil Crops 345 537 ı45 o 348 536 ı42 
Industrial Crops ı,730 ı ,032 o 837 ı,708 894 o 
Livestock Products 5,ı38 5,038 ı28 257 5,ı38 5,087 ıı9 

TOTAL 20' ı36 ı4,588 273 3,374 ı8,2ı7 15 'ıo2 261 

Table ı3: GAINS AND LOSSES DUE TO MINIMUM CONSUMPTION REQUIREMENT (US$ million) 

Policy II Policy IV IV-II 

Total Welfare ı/ 45,263 44,ı42 -ı,l21 

Labor Ineome 4,490 4,337 -ı53 

Non-Labor .costs . 4,0ı3 3,572 -44ı 
Value of Production 20, ı36 ı8,2ı7 -ı,919 

Consumer's Surplus 2/ 29 ,ı4o 29,497 357 
Producer's Surplus 11 ıı,633 ıo,308 -·ı,325 

ı; Total Welfare = Labor Ineome + Consumers' Surplus + Producer's Surplus 
2/ Consumer's Surplus = Objective Function - Producer's Surplus 
3; Producer's Surplus = Gross Value of Production - Labor Ineome - Non-Labor Costs 

Export 

353 

o 
353 
ı7ı 
ı82 
3ı7 

o 
732 
ı69 

ı ,662 

ı 

"' " ı 



-28-

base solution at TL47 in Table 10 shows that agricultural production gaips 

3.6% annually of which productivity change accounts for 1.7%. 2/·Grains 

gain 2.6% annually (wheat 0.8% and atlıers 5.4%). Pulses and oil crops lose 

about 3%. Vegetables, and fruits and nuts make the most gains at about 

4.4% and 5.3% respectively. Industrial crops increase 3.8% annually and 

livestock products, 2. 7%. The losses in pulses and oil crops are mainly 

due to the change in cropping patterns to support a switch in consumption 

and trading pattern. As ineome grows, there is a higher demand for high 

ineome elasticity products, e.g. livestock products; consequently, there is 

a growth in demand for feed. There is alsa a higher growth in sugar beet 

production, which makes up the largest value in the industrial crop 

category. The consumption pattern reflects ineome elasticities used in the 

model. There is growth in all categories with the exception of wheat. 

Despite the high domestic demand for agricultural products, foreign trade 

continues to increase at a fast rate. The net trade value goes from US$766 

million ·to US$3,374 million, representing a gain of 14.4% annually. 

33. In Policy IV where the re is a minimum corisumption requirement, 

production is reduced by nearly US$2,000 million. 'This reduction in gross 

value of production comes from a change in the cropping pattern. As can be 

seen in Table 12, wheat consumption increases by 28% and non-wheat by 16% 

(compare Policies II and IV). Consumption of other commodites is nearly 

the same. The requirement for higher production of grains (especially 

wheat) makes it unprofitable to use rotations which have higher export 

potential, e.g. vegetables. The drop in production is accompanied by a 

drop in foreign trade. Net trade value in Policy IV is registered at 

US$1,401 million, or 45% of Policy II. Gains and losses due to the 

ı; See Appendix 3. 
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minimum consumption are presented in Table 13 for both producers and 

consumers. This table shows that the minimum consumption requirement 

produces a lass of US$1,325 million to the producers and a gain of only 

US$357 million to consumers. 

34. Irrigated land is binding in either policy as in the base 

solution, with shadow prices of US$271 per hectare for land with poor 

rainfall and US$367 for land with good rainfall. Area under trees is only 

binding for Policy II with the shadow price of US$509. Labor use in the 

third.quarter is 88.4% for Policy II and 82.3% for Policy IV, compared to 

81.8% in 1979. Most of the gains in labor employment can be attributed to 

the higher labor requirement of the "improved" cropping technique. Tractor 

use is up to 94,618 and 78,653 "units" for policies II and IV, 

respectively, compared to 44,830 "units" in 1979 (Table 7). Fertilizer 

consumption is nearly twice that amount in 1979. 

35. The intensive use of tractor and fertilizer forces the 

agricultural seetar import bi_lls for inputs alone ·to increase to US$727 

million and US$619 million for Policies II and IV, further reducing the net 

foreign exchange inflaw to US$2,374 million and US$782 million, 

respectively. 

V. ALTERNATIVE LIVESTOCK VERSION (TASM-ALV) 2J 
36. The livestock sub-sector as presented in TASM is a rigid system. 

For each type of animal a fixed amount of land, feed, concentrates, straws 

J) For mo re details, see Evans, M.C. and V. Le-Si·, "Turkey Agricultural 
Seetar Model - Further Results from the Li ves to ek Sub-sector," The 
World Bank, 1983. 
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and fodder is required. There are a total of 19 inputs required per 

animal. To remove the rigidity of this system and to investigate the 

trade-off between different feeding regimes and herd composition, i.e. 

'improved' versus 'unimproved' breeds, the livestock sub-sector is 

reformulated with a feed energy unit as the only input required. The feed 

energy unit, calculated in terms of starch equivalents can come from any of 

three sources: pasture and grazing land, feed grains and concentrates, 

straws and fodder. Each of the latter two requirements can be derived from 

any number of products. The three feeding sources are only subject to a 

minimum and maximum level to guarantee a proper mix to provide a fixed 

output ratio. 

37. Instead of the six types of livestock in TASM, ten are specified 

for TASM-ALV: 'unimproved' and 'improved' sheep, ordinary and Angora goats, 

'unimproved', 'semi-improved' and 'improved' cattle, buffalo, mule and 

poultry. The technical coefficients for these new 1ivestock activities 

consist of: 

(i) labor, required for maintaining the herd; 

(ii) feed energy units, calculated in terms of kilograms of 

starch equivalents; 

(iii) output, composed of meat and milk, and animal power for 

unimproved cattle, buffalo and mule only. 

38. The feed energy can come from any of the· following three sources: 

(i) Group A: pasture and fallaw land grazing; 

(ii) Group B: Grains: wheat, corn, rye and barley; 

Concentrates: wheat, rye, barley and sugar beet; Oilseed 

cakes: sunflower, groundnut, cotton and soybean; 
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(iii) Group C: Straws: wheat, corn, rye, barley, and pulses; 

Fodder: alfalfa, sainfoin/vetch. 

Each of the products is converted into feed energy units by appropriate 

factor. From various sources of information, a minimum and maximum range 

that each group can provide towards the total energy unit required by each 

animal type is determined. This range is necessary to maintain a balanced 

diet of green and dried materials, although some degree of substitution 

between any of the three groups is allowed. The last constraint set on 

this formulation is the composition of grains. They are as follows: wheat 

10-15%, corn 10-15%, rye 5-10%, and barley 65-75%. This range is based on 

historical data. 

39. It should be noted that the estimated production of livestock 

products used in TASM-ALV is lower than in TASM. TASM production data are 

based on SPO estimates, which, by comparison with other sources 

(specifically, with the 1981 household consumption survey), seem to be 

high. The production levels in TASM-ALV, therefore, are revised downward 

by about 40%, and yields of meat and milk are also reduced. Wool and hides 

are ignored in TASM-ALV since they constitute only a small part of the 

livestock sub-sector production value. 

40. TASM-ALV is validated at TL35=US$1. The results are shown in 

Table 14. The results for TASM-ALV are similar to those of TASM with the 

exception of 'semi-improved' cattle. The 'semi-improved' cattle is not as 

. competitive as the 'unimproved' and 'improved' breeds; therefore, the 

production is only at about 22% of the .observed ·level and the gross value 

of production for the livestock subsector is more than 9% below the actual 

1979 level. TASM-ALV is then solved for three policies: (i) Policy II, 
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free trade; (ii) Policy II with sheep and cattle herd size increase and .new 

composition of these two herds (more 'semi-improved' and 'improved' and 

less 'unimproved' breeds); and (iii) as (ii) with limited trade. The 

results from these three experiments are similar to the alternative trade 

policies tested with TASM. The results on herd size composition are more 

interesting and shown in Table ıs. It can be seen clearly that the 

'improved' breed is the most profitable activity with the 'unimproved' next 

and the 'semi-improved' breed last. 

Table ı4: VALIDATION OF TASM-ALV 

ı979 TASM-ALV Predicted/ 
Actual Predicted Actual (%) 

(US$ million) 
Grains 3,104 2,937 94.6 

of which 
Wheat ı, 992 2,011 ı o ı. o 
Others ı, 112 926 83.3 

Pulses 4ı8 479 1ı4.6 

Vegetables 3,465 3,834 110.6 
Fruits and Nu ts 3,500 3,687 105.3 
Oil Crops 644 693 ıo7.6 
Industrial Crops ı,543 ı 525 98.8 

!! 
• 

Livestock Products 3,469 3,147 90.7 

TOTAL ı6, 143 ı6,302 ı o ı. o 

(1000 heads) 
Sheep - 'Unimproved' 43,725 39,796 9ı.o 

'Improved' 2,3oı 2,30ı 100.0 
Goats - 'Ordinary' ı5,ıo9 ı3, 840 91.6 

'Angora' 3,666 2,963 80.8 
Cattle - 'Unimproved • ı3,232 13,232 ıoo.o 

'Semi-Improved' 2,257 505 22.4 
'Improved' 78 78 ıoo.o 

Buffalo 1,040 ı,040 ıoo.o 
Mules, ete. 2,453 2,453 ıoo.o 
Poultry 58,939 58,939 100.0 

ı/ This value does not include wool, hair and hides. 



-33-

Table 15: HERD SIZE COMPOSITION FOR TASM-ALV 
(l 000 he ad s) 

New Herd 
Free New Herd & & Limited 

Base Trade Free Trade Trade 

Sheep - 'Unimproved' 39,796 43, 725* 33,764 31,240 
'Improved' 2,301* 2,301* 12,703* 12,703* 

Goats - Ordinary 13,840 15,109 15' 110* 15' 110* 
Angora 2,963 3,557 3,557 3,161 

Cattle - 'Unimproved' 13,232* 13,232* 13,378 13,046 
- 'Semi-Improved' 505 905 o o 
- 'Improved ' 78* 78* 430* 430* 

Buffalo 1,040* ı ,040* 1,040* 1,040* 
Mules, ete. 2,453* 2,453* 2,453* 2,453* 
Poultry 58,939* 58' 939* 58,939* 58,939* 

* These numbers reach the upper·bounds. 

VI. CONCLUSION 

41. Turkey has been following a freer trade policy during the last 

two years. Assuming that it will continue to do so in the future, the 

analyses performed with TASM permit us to draw some conclusions regarding 

the agricultural sector's comparative advantage, alternative trade policies 

and future development: 

(i) Turkey has a comparative advantage in most of its 

agricultural products. The only products that seem to be in 

disadvantage are the oil crops. The constraining factors in 

the expansion of production are mainly the irrigated land, 

areas under orchards and livestock inventory. This expansion 

also indicates the more intensive use of other resources, 

i.e. labor, tractors and fertilizer. 

(ii) With free trade policies, barley will overtake wheat as the 

most important grain exports for the current and future 
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years. Pulses' vegetables' frui ts and nu ts' industrial 

crops and livestock will continue to do just as well. 

Within the livestock sub-sector, cattle have better future 

potential than sheep and goats. 

-(iii) With the expansion of crop exports, there is a higher demand 

for imports in inputs and oil crops. This position of higher 

trade might run into capacity constraints in related 

industries, e.g. marketing and processing of fruits and 

vegetables, and gasoline and fertilizer production. (It 

should be noted agaih that no constraints on these inputs 

are imposed in TASM.) 

(iv) The projeetiona for 1990 indicate that the agricultural 

sector could average an annual increase of about 3.6%. This 

increase can accomodate the domestic demands but cannot 

sustain the rate of exports as in the early 1980's. Again 

the constraining factors are irrigated are as, are as under 

orclıards and livestock inventory. 

(v) Finally, to maintain the same level of per capita 

consumption in all commodities as recorded in 1979, the 

sector would suffer a considerable loss in foreign exchange 

(the balance still remains positive) with few gains achieved 

by consumers and larger losses suffered by producers. 
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APPENDIX ı. ALGEBRAIC STATEMENT OF THE MODEL 

INDI CES 

sı Basic Land Types 

Dry Poor Rainfall 
Irrigated Poor Rainfall 
Tree Area 

Dry Good Rainfall 
Irrigated Good Rainfall 
Pasture 

sz Land Types without Rainfall Distinction 

Dry Either Irrigsted Either 

1 Labor (Divided into 4 quarters) 

a 

m 

La bor ıq 

La bor 3Q 

Animal Power 

Animal ıq 

Animal 3Q 

Tractor Power 

Tractor ıq 

Tractor 3Q 

f Fertilizer 

Nitrogen 

d Seeds 

Wheat 

(Divided into 

(Divided into 

Rye, Oats, Millet, ete. 
Barley 
Dry Bean 
Pota to 
Green Pepper 
Cucumber 
Groundnut 
Sugar Beet 
Melon 
Alfafa 

La bor 2Q 
Labor 4Q 

4 quarters) 

Animal 2Q 
Animal 4Q 

4 quarters) 

Tractor 2Q 
Trac·tor 4Q 

Phosphate 

Corn 
Ri ce 
Chi'ck Pea 
Lentil 
On i on 
Tomato 
Sunflower 
Cotton 
Tobacco 
Pistachio 
Fodder 



o Output 

Wheat 
Rye, Oats, Millet, ete. 
Barley 
Dry Bean 
Pota to 
Green Pepper 
Cucumber 
Olive 
Cotton 
Tobacco 
Gitrus 
Apple 
Apricot 
Wild Cherry 
Strawberry 
Quince 
Hazelnut 
Se same 
Sheep Meat 
Sheep Wool 
Goat Meat 
Goat Wool 
Angora Meat 
Angora Wool 
Beef 
Cow Hide 
Buffalo Milk 
Poultry Meat 
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Corn 
Ri'ce 
Chick Pea 
Lentil 
Onion 
Tomato 
Sunflower 
Groundnut 
Sugar Beet 
Tea 
.Grape 
Peach 
Cherry 
Melon 
Sanana 
Pistachio 
Soy be an 

Sheep Milk 
Sheep Hide 
Goat Milk 
Goat Hide 
Angora Milk 
Angora Hide 
Cow Milk 
Buffalo Meat 
Buffalo Hide 
Eggs 

g Livestock Inputs from Crop By-Products* 

F - Wheat 
F - Rye 
F - Barley 
F - Alfalfa 
F - Fodder 
C - Rye 
C - Sugar Beet 

t Production Technique 

Animal 

F - Corn 
F - Rice 
F - Pulses 
Fodder 
C - lfueat 
C - Barley 

Mechanized 

* F Stands for straws and C stands for concentrates or pulps. 



-37-

c Land Choices (Either poor or good rainfall) 

Dry Poor Rainfall 
Irrigated Poor Rainfall 

i Crop Production Activities 

Dry Good Rainfall 
Irrigated Good rainfall 

15 tree crops and 70 rotations 

j Livestock ?roduction Activities 

Sheep 
Angora 
Buffalo 
Poultry 

y Year 

1974 to 1979 

n Segment 

o to ıo 

po Processed Products 

Wheat Flour 
Sunflower Oil 
Dry Tea 
Shelled Hazelnut 

e Production Cost Structure 

La bor 
Fertilizer 
Capital s 

eı As e less Labor 

Goat 
Cattle 
Mules, Camels, Horses, ete. 

Tomato Paste 
Olive Oil 
Raisin 

Tractor 
Se ed 



PARAMETERS (DATA) 

p 

Q 
Ioc 
Pcost 
Qcost 
Qq 
Proctrade 
Qdem 
Odem 
Rdem 
Concentrate 

Revcrop 

Rev li ve 

Exprice 
Imprice 
Negdevobj 
Ppprice 
Res av 
I el 
Basenetagr 
Mu 
Sr 
BaseGNP 
Basecons 
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Crop production coefficients 
Livestock production coefficients 
Land Matrix for undifferentia1ted rainfall 
Crop production costs 
Livestock production costs 
Crop used for fe ed index ( 1 = yes, O = no) 
Canversion factor for processed products 
Quantity under demand curves 
Area under demand curves 
Gross revenue under demand curves 
Concentrate coefficients derived from crop 

processing 
Negative deviation for crop production 

activity 
Negative deviation for livestock production 

activity 
Export prices 
Import prices 
Risk cos'ts 
Processed product prices 
Resource availability 
Ineome elasticities 
Base year net agricultural ineome 
Agricultural ineome multiplier 
Savings rate 
Base year GNP 
Base year consumption 



ACTIVITIES (VARIABLES) 

CROPS 
PRODUCT 
LANDC 
PFERT 
PRCOST 
TOTALPROD 
TOTALCONS 
IMPORT 
EXPORT 
PPTRADE 

DEMFCN 
TNEGDEV 
SUMNE.GDEV 
DCONS 

·coNs 
DAGRINCOME 
AGRINCOME 
DGNP 
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Crop production activities 
Livesto.ck production activities 
Land cheice between poor and good rainfall 
Fertilizer use 
Production costs 
Total production 
Total consumption 
Import 
Export 
Processed product trade (both import and 

export) 
Demand function 
T negative deviation counters 
Sum of' negative· deviation z 
Change in consumption 
Consumption 
Change in agricultural ineome 
Agricultural inocme 
Change in GNP 
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tand Constraints 

(1) 

(2) 

ı: ı: 

i t 
CROPS i ,t + ı: 

j 
Q . * PRODUCTj 
sl,j + 

[tand use by crop and livestock production] 

ı: 

c 
* LANDC c 

* [Undifferentiated 
land use] 

ı: ı: 

i t 

* [Undifferentiated land 
use by crop production] 

= ı: 

c 

for all s1 

[tand 
availability] 

* tANDC 

for all s2 

* [Total undifferentiated 
land use] 

tabor and Tractor Constraints 

(3) ı: ı: 

i t 

p 
l,i,t * CROPSi,t + ı: 

j 
Qı . ,J * PRODUCT. 

J 

[Labor use by crop and livestock production] 

Resav1 
[Labor 
availah ili ty] 

for all 1 

Equation (3) with index m instead of 1 refers to tractor constraints. 

* Undifferentiated land refers to poor and good rainfall land. 
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Animal Constraints 

(41 

(S) 

!;, !: 

i t 

p 
a,i,t * CROPS i, t 

[Animal power required 
by crop production] 

PRODUCTj 

[Livestock 
production] 

Fertilizer Accounting 

(6) !: ı: 

i t 

p 
f,i,t * 

[Fertilizer used by crop 
production] 

Production Costs 

(7) ı: ı: 

i t 
Pcost i e, , t * CROPSi,t 

ı: 

j 
* PRODUCTj 

for all a 

[Animal power provided by 
livestock production] 

for all j 

[ Animal 
inventory] 

= 

+ 

[Total 
fertilizer use] 

for all f 

ı: 

j 
Qcost j e, * PRODUCTj 

[Cost of production by crop and livestock] 

= PRCOST 
e 

[Total 
production c os t] 

for all e 



-42-

Production Balances 

(8) ı: ı:: p 
it o,i,t * CROPS1 t 

' 
+ ı: . (1-Qq ) 

j o 
* PRODUCTj 

[Products produced by crop and livestock production) 

= TOTALPROD o 

[Total 
production) 

Commodity Balances 

{9) TOTALPROD 
o 

[Total 
production) 

TOTALCONS o 

[Total 
consumption) 

EXPORT 
o 

(Export] 

+ 

+ 

+ 

IMFORT 
o 

[Import) 

ı: 

j 

for all o 

= 

* * PRODUCTj 

[Crops us.ed as livestock feed) 

ı: 

po 
(l/Proctrade

0
) * PPTRADE o 

for all o 

·[Trade of process ed products) 

+ 
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Consumption Balances 

(lO) TOTALCONS 
o 

[Total 
consumption] 

+ 

DEMFCN 

ı: 

po 
Impppind po,o * PPTRADE 

o 

[Import of processed products] 

for all o ı: 

n 
Qdem * o,n o,n 

[Quantity under the 
demand curves] 

Feed Balances 

(ll) ı: ı: 

i t 

p 
. g,i, t * 

[Feed produced by crop 
production] 

+ ı: 

o 
Conc;entrateg,o * TOTAL C ONS o 

[Concentrates derived from 
human consumption] 

ı: 

j 
* PRODUCTj for all g 

Trade Limits 

(12) 

(13) 

(14) 

' 

IMPORT 
o 

EXPORT 
o 

PPTRADE po 

(Feed required by 
livestock] 

Histarical Quantity 

Histarical Quantity 

Histarical Quantity 



Convexity Constraints 

(15) ı: 

n 
DEMFCN o,n 

[Sum of all 
segments] 

Risk Constraints 

(16) ı: ı: 

i t 
Revcrop i t y. • 

ı 

* GROPSi,t + ı: 

j 
Revliv j y, 

for all o 

* PRODUCTj 

[Negative revenue from crop and livestock production] 

(17) 

+ 

ı: 2 * 
y 

TNEGDEV y 

[T negative 
deviation 
counters] 

TNEGDEV y 

[T negative 
deviation 
counters] 

o for all y 

= SUMNEGDEV 

[Sum of 
negative 
deviation z] 



Objective Function 

(18) ı: ı: 

o n 
O dem o,n * DEMFCN o,n 

[Area under demand curves] 

E l'RCOSTe 
e 

[Production costs] 

Negdevobj * SUMNEGDEV 

[Risk costs] 

FORMULATION OF DEMAND CURVE SHIFT 

Convexity Constraints 

+ 

+ 

. ,,, ' ı ı' 

ı: 

o 
Exprice 

o * EXPORT o 

[Export revenue] 

l: Imprice * IMFORT o o o 

[Import costs] 

ı: Pppricepo 
po 

* PPTRADE po 

[Net revenue from processed 
products trade] 

\ <'' 

' ı 

(15') ı: DEMFeN o,n 1.257 + Iel * (0.292 + DCONS) o 
n 

[Sum of all 
segments] 

[Shift due to ineome 
and consumption] 

ı· i. 

for all o 



Agrieu1tura1 Ineome 

(19) ı: ı: Rdem * DEMFCN 
o n o,n o,n 

[Gross revenue under 
demand eurves] 

1000 * AGRINCOME 

[Agrieu1tural 
ineome] 

= 

Change in Agrieultural Ineome 

(20) AGRINCOME 

[Agrieultural 
ineome] 

DAGRINCOME 

[Change in 
agrieu1tural 
ineome'] 

Marginal Agrieultura1 Ineome 

(21) (1 + Mu) * DAGRINCOME 

[Change in agrieu1tura1 
ineome 

= 

ı: PRCOST 
el 

[Non-labor 
Prdd,uetion 
eo~:ı=sı 

:,' 

= 

DGNP 

[Change 
in GNP] 

+ 

Basenetagr 

[Base net '' 
agrieu1tural 
ineome] 
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Change in Consumption 

(22) [1 1 (1 - Sr)] * CONS = 

[Consumption rate] 

Consumption Growth 

(23) (1 1 Basecons) * CONS = 

[Consumption gr~wth] 

BaseGNP 

[B as e 
GNP] 

ı + 

+ DGNP 

[Change 
in GNP] 

DCONS 

[Change 
in 
consumption] 
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APPENDIX 2. TURKEY AGRICULTURAL SECTOR MODEL (TASM) DATA 

An Overview 

2.ı TASMis based on ıs types of orchards, 70 crop rotations and 7 

livestock activities. The list of inputs and outputs accounted in TASM is 

given in Appendix 4, pp. ı-2. Taking into account the two production 

techniques, namely mechanized and non-ınechanized for crop production, the 

total number of production activities specified in the model is ı76. 

2.2 The crop and livestock production activities in TASM are 

interrelated as shown in Figure ı, in the sense that they com pe te for 

common inputs and use outputs produced by some activities as inputs 

required by others. 

2.3 The data used in the model are gathered mainly from SIS, SPO, 

FAO and TOPRAKSU sources. The lack of Turkish statistics suitable for this 

kind of. modeling exercise forced the researchers to piece together the 

requi~ed data from different sources and hence·to make some adjustments to 

the raw data to construct a consistent and representative set of data. 

2.4 In the following sections we state in detail the sources and 

nature of the data, assumptions and adjustments made, and discuss the 

direction of biases that might have been introduced into the results due to 

lack of more precise and reliable data. 

Crop Production 

2.5 The basic input-output coefficients corresponding to the crop 

production activities ~/ for mechanized technology are gathered mainly from 

ı; In TASM, there are 46 annual crop activities (some crops may appear 
more than once, depending on soil conditions) and ıs perennial crops 
(orchards). 
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the preliminary results of the origoing "Production Inputs and Costs of 

Agricultural Crops in Turkey" research conducted by TOPRAKSU. The data in 

this research are collected by bookkeeping method on an individual crop 

basis. The farmera selected were given record books to be filled daily for 

some specified crop. The records were checked and controlled by the 

agricultural engineers on weekly visits. The records kept for the whole 

farming season were collected at the end of the harvest and marketing 

period to be tabulated. For some crops, the same procedure is repeated for 

2-4 years. 

2.6 While the data collected by TOPRAKSU is the most reliable data of 

its kind currently available in Turkey, it is nevertheless not free of 

biases, especially in its preliminary stages. The limitations and biases 

of TOPRAKSU data are briefly summarized below: 

a. The farms selected for the study are not selected by a 

syatematic sampling procedure. They are selected from thpse 

who are willing and able to cooperate in daily 

recordkeeping, and from those who, in the subjective opinion 

of TOPRAKSU experts, represent an average farmer of the 

region. It is most likely therefore that the production 

coefficients based on these farmers to have an.upward bias 

in yields and to be biased towards more mechanized 

technology. 

b. The regions for which the study has been completed or the 

study has been started may not in some cases represent 

the average production i:echniques, To da te, the regions 
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. covered in the study ha~e been fairly Üınited and producÜon 

coefficien.ts for. certain crops' ~specially vegetables and 
~~· ·~0 ;~ 

fruits are based on results from a single region. The bias 

introduced can be in either directian depending on whether 
->':: 

the region studied is below or above an average region. The 

regions covered by the TOPRAKSU study are shown in Figure 2. 

c. Furthermore, while the bookkeeping method employed results 

in very reliable data for the farms surveyed, it is a very 

labor intensive method and the number of farms studied has 

to be very small, as in the TOPRAKSU study), too small in 

same cases to conduct a meaningful variance analysis. 

Certainly when the whole project is completed with 2-4 years 

of data on each crop and in each region, this problem will 

be eliıninated to same extent. 

d. Despite the liınitations mentioned in a-c, the TOPRAKSU data 

is reliable and ~he results obtained with this data are not 

likely to vary significantly when the final tabulations are 

made on the data collected. This conclusion is based on the 

fallawing observations: 

(i) The data set is internally consistent and represents 

the relative if not the absolute ·input-output relations 

since the results are more sensitive to the relative 

values of the production coefficients than their 

absolute values. 

(ii) Even in those crops where TOPRAKSU data appears to have 

a large bi as (such as in tomato) the bi as do es not 



-52-

significantly influence the results, since both the 

input and output coefficients are likely to have the 

same biases in the same direction. Hence the biases, 

cancelling each other out and due to other physical 

constraints imposed on the model, will have at most 

only minor effect on the outcome of the model. 

2.7 The production coefficients for non-mechanized single-crop activ-

ities are given in Appendix 4, pp. 3-8. The crop production coefficients 

with the exception of rice .Y, hazelnuts Jj, tea ]J, s;,ybean and sesame !!./ 

are basically derived from TOPRAKSU data. Whenever data was available for 

mo re than one region and/or year, simple averages were taken. S ince the 

TOPRAKSU data is reported for mechanized technology only, the fallawing 

formulae are used to convert mechanized activities to non-mechanized 

activities, with the assumptions that 1 hour of tractor power is equivalent 

to lO hours of animal 
Labor N = 

iq 
Animal Power 

power. 
[Labor M 

iq 
N = 10 * 
iq 

.!/ 

2/ 

4/ 

Tractor M ] + Animal Power N 

Tractor M 
iq 

Labor N = Labor M + 9 * Tractor M 

iq ;l.q 

iq iq iq 

where, M=Mechanized Technology 
N=Non-mechanized Technology 
i=ith crop activity i=l, •••• ,.46 
q=qth quarter q=l,2,3,4 · 

Gunes, T. "Economies of Paddy in Turkey", A.U. Faculty of Agriculture, 
Pub. No. 509/281, Ankara, 1971. 

Minis try of Agriculture, Department of Planning and Re search, "Analysis 
of Hazelnut Production in the Provinces of Ordu and Giresun", Pub. No. 
SO, Ankara, 1972 

Yilmaz, D.A., "Technical Efficiency in Tea," Seminar Paper submitted at 
METU, Ankara, 1981. 

Soybean and sesame yields are from SIS "The Summary of Agricultural 
Statistics," 1979. 
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Crop Rotation Activities 

2.8 Seveuty crop rotations lf are generated from the 46 annual crop 

activities for each of the two technologies. The rotation activities are 

computed by linear combinations of the single crop activities. The list of 

crop activities used is given in Appendix 4, pp. 10-12, together with the 

appropriate land types. In practice, using rotations in production (if 

properly selected) results in higher yields and/ or saving s in input cos ts. 

Thus combining single crop activities linearly, due to lack of data, 

results in a downward bias in rotation yields and upward bias in rotation 

input use. When these rotations are specified together with the single 

crop activities in the model then one of the set would be redundant. 

Single crop activities ,are less restrictive, in allowing the model to 

choose any combination with any weights, than rotation activities which 

combine crops in specific ratios. 

2.9 To resolve the question of which set to use, we have experimented 

with using single crop and rotation activities simultaneously by 

incorporating additicnal constraints on single or rotation activities, as 

well as with using single and rotation activities separately. The final 

version of the model for which the results are presented in this report 

specifies only rotation activities and single crop with fallow activities 

(cereal crops). Another advantage in specifying only rotation activities 

is the incorporation of agronomic constraints that cannot be specified by 

mathematical equations. For example sugarbeet can 'only be planted on the 

same land no more than two years in a row. 

l/ These are determined by the study team and agronomists in the Ministry 
of Agriculture and Forestry to be the most important rotations 
practiced in Turkey. 
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Livestock Activities 

2.10 Seven livestock activities are specified in TASM. The production 

coefficients are pieced together from SIS, SPO, TSKB and the World Bank's 

Agricultural Sector Study Mission. The 7 livestock activities include 

sheep, ordinary goat, Angora goat, cattle (cow, oxen, bull, young cattle), 

buffalo, mule (horse, mule, donkey) and poultry (hens, cocks, turkey). On 

the input side, besides outputs and by-products from crop activities (feed-

grains, forages, fodder and concentrates), pasture land and labor are 

required. The outputs of the livestock activities .. include meat, milk, 

. wool, hide and eggs in addition to animal power provided to crop production 

activities. 

2.11 The labor requirement coefficients are taken from A. Erkus. ~/ 

The feed, forage, fodder and concentrate inputs are estimated by updating 

the results of N. Demir et al 2; with the assumption that the same 

proportion of crop production will be used for feed, forage, fodder and 

concentrate in 1979 as in 1970, and further, the distribution of the inputs 

among the livestock activities will remain the same· between 197ü-1979. 

2.12 The livestock ·yields are based on SIS figures, with modifications 

in meat yields and milk yield for cattle and buffalo based on Agricultural 

Sector Study Mission estimates. 

I/ 

2/ 

Erkus, A., "Principl)"s and Methods of Planning in Agricultural Enter­
prises and Their Application to Agricultural Projects," PP• S-6, 
Ministry of Village Affairs, Ankara, 1974. 

Demi.r, N., et al, "Agricultural Planning Studies (Iİıput-Output and 
Consumption), Projeetiona in Turkey 1977," SPO Pub. No. 1341, pp. 
80-82, Ankara, 1974. 



Inputs 

2.13 Six groups of inputs (land, labor, animal power, tractor, 

fertilizer and seeds) are incorporated in TASM. Labor, animal power and 

tractors are introduced on a quarterly basis, the quarters being the 

calendar year quarters. 

2.14 Seven classes of land are identified. The classification on 

coverage of the land input is shown below: 

Name Land Type 

DRY-POOR Rainfed land with 
low rainfall 

DRY-GOOD Ra!nfed land with 
good rainfall 

DRY-EITHER Rainfed land 

IRR-POOR Irrigated land with low 
rainfall 

IRR-GOOD Irrigated land with good · 
rainfall 

IRR-EITHER Irrigated la nd 

TREE-LAND Tree Land 

Characteristics 

600 mm or less 
per year 

more than 600 
mm per year 

No rain distinc­
tion (DRY-POOR + 
DRY-GOOD) 

600 mm or less 
per year 

More than 600 mm 
per year 

No rain distinc­
t i on ( IRR-POOR + 
IRR-GOOD) 

Vineyards, 
orchards, o li ve 
groves, tea, hazel­
nut and pistachio 
gardens; 
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2.ı5 The labor input is measured in man-hour equivalents and shows the 

actual time required for a given activity on the field. The weights used 

to convert labor into man-hour equivalents are given below: 

Age Sex Weight 

0-6 Male-Female o.o 

7-14 Male-Female 0.5 

ı5-49 Mal e ı. o 

15-49 Female 0.75 

50-65 Mal e 0.75 

5ü-65 Female 0.5 

65+ Male-Female o. o 

Unfortunately, TOPRAKSU data does not report the labor associated with the 

usage of tractors as la bor hours, but only report s the tractor hours. 

Therefore, whenever tractor hours are reported in 'the data, the respective 

labor hours .are imputed and assign~d by the researchers, assuroing that ı 

tractor hour requires 2 hours of labor in planting and harvesting and only 

ı hour of labor in other activities. 

2.ı6 The tractor hours correspond to the usage .of tractors in actual 

production and transportation directly related to the production 

activities. 

2.17 TOPRASKU data reports the non-labor power used in terms of the 

'dominating' power. Therefore, since the 'dominating' technology in the 

sample surveyed used tractor power, no animal power was reported. In the 

non-mechanized activities, animal power is computed by the researchers, 
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assuming that 1 hour of tractor power is equivalent to 10 hours of animal 

power (see page 5 for the canversion formulae). 

2.18 Two kinds of fertilizers, namely Nitragen (N) and Phosphate 

(P2o5), The fertilizer inputs are measured in terms of nutrient contents. 

2.19 In the case of annual crops amounts of seed input required 

are calculated as production costs (for green peppers, tomato .. , tobacco, 

seedlings are specified instead of seeds). For non-annual or perennial 

crops (grape, olive, quinces, apples, apricot, cherry, wild cherry, 

peaches, strawberry, banana, citrus, pistachios and tea) fixed investment 

costs are assigned (see pg. 23 in Appendix 4) instead of seed or seedling 

costs. 

Crop Yields 

2.20 Output from crop production activities are divided 'into three: 

crop yield for human consumption, feed yield for animal consumption !_!, and 

forage yield or crop by-products for animal consumption. In addition 

concentrates are derived from the processing of raw materials' for human 

consumption, The list of crops falling into this category is listed in 

Appendix 4, pp. 1-2 and 22. 

2.21 The yield reported in the original TOPRAKSU data !ncludes both 

the output for human consumption and feed for animal consumption, ·but does 

not report the forage yield. Therefore, forage yield is imputed by the 

reseachers using the following formulae: 

Let Yt = TOPAKSU Yield 

Ym = Model Yield for Human Consumption 

Yf = Model Feed Yield for Animal Consumption 

1/ These two yields are combined into one in the model. 



-59-

Ys ~ Model Forage Yield for Animal Consumption 

F ~ Ratio of crop output used as feed 

G ~ Ratio of forage output to total crop output 

Ym = Yt - F Yt = (1-F) Yt 

Yf = F Yt 

The ratios of F and G are from N. Demir et al (1974, pp. 8ü-8l). 

They are given below: 

Feed Yield/ Forage/ 
Crop Total Yield Total Yield 

Wheat 0.02 1.2 
Corn 0.25 2.0 
Rye, Oats, Millet, S pe lt 0.80 1.2 
Paddy ı. 2 
Barley 0.65 1.2 
Chick Pea 1.2 
Dry Bean 1.8 

"Lentil -- 1.125 

2.22 The histerical crop yields (1974-1979) used for risk calculations 

are given in Appendix 4, pp. 15-16. The histerical yield data is basically 

from SIS statistics, except for vegetables and tree crops, which are not 

presented, and had to be imputed using the following procedures: 
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Vegetables 

Let Y~i = Yield of ith vegetable given by TOPRAKSU in 1979 

P79 
= Production of ith vegetable given by SIS in 1979 Si 

= ~ = Area imputed for ith vegetable in 1979 

= s79 = Percentage of area covered by ith vegetable in 1979 Mi 

th Assume that the percentage of the area covered by i vegetable remained 

unchanged between 1974-79, then 

where 

= = Yield usedin the model for ith vegetable in year j, 

Aji = S 79 * l:Aj = Area of ith vegetable in year j , and 
-"M Mi i Si 

~~.i = Total vegetable area for j th year given by SIS. 

To impute the histarical yields for vegetables, P~i and tA~i are 

79 based on SIS figures and YTi are based on TOPRAKSU figures. 

Tree Crops 

Let 
75 . th 

RSi = Estimated number of trees per hectare ratios in 1975. for i tree 

crop used by SIS 

Total number of trees of ith tree crop in year j reported by SIS 

P~i = Total production of ith tree crop in year j reported by SIS 

j 
j PSi . th 

YTMi = ---j~~~~~7~5-- = Yield for i tree crop in year j used in the model. 
(TSi RSi) 
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prices which were computed by converting the per head prices given by SIS 

to per kg prices, using the canversion factors from TSKB (1980, pg.30).lj 

2.28 SIS gathers output prices on a bi-monthly bssis, the prices re-

ported in their publications are claimed to be the simple arithmetic means 

of the bi-monthly prices. This certainly might distort the relative farm-

gate prices. Therefore, to investigate the size and directian of biases, 

we have collected the bi-monthly farmgate prices for 1979 from unpublished 

SIS files and constructed a weighted farmgate price set for all commodities 

included in the model, using the weights used by the Turkish Agricultural 

, Bank to construct i ts own weighted prices. This exercise resulted in two 

very iateresting observations. First, although SIS claims that their 

annual farmgate prices are simple arithmetic averages (see SIS Statistical 

Yearbook 1981, pg. 36.1) of the bi-monthly data, the simple average of their 

raw data does not match with the published average price. ll Second, the 

weighted farmgate prices computed from the raw data are fairly close to the 

simple average farmgate prices report ed by SIS, more so than the calculated 

simple averages and the reported prices. What apparently might have 

happened is that SIS adjusted its simple average farmgate prices by a 

method not reported in their publications. Therefore, we have decided to 

11 Kilicoglu, A., "Livestock, Meat and Meat Products," TSKB Pub. No. 30, 
Istanbul, 1980. 

11 The difference approaches 25% in some crops. In other cases, the 
simple average price is outside the range of the reported monthly 
prices. For example, red lentil and green lentil prices are given to 
be 1543, 1660, 1701 and 1584, 1638, 1743 (kuruslkg for the months 
July_-August, September-October, November-December) with published 
average prices of 1944 and 1910 respectively. · 
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use in the model the "unweighted prices" reported by SIS, which actually 

represented the weighted prices. 

Inputs Costs 

2.29 The 1979 costs of labor, tractor, fertilizer, seed/seedling for 

annual crops and ·fixed capital for perennial crops are given in Appendix 

4, pp. 23-24. With the exception of sugarbeet seed prices (gathered by the 

Sugar Company) the input cost data are from TOPRAKSU' s "Production Inputs 

and Costs of Agricultural Crops in Turkey" survey, 

Resource Availability 

2.30 The 1979 resource availability data are given in Appendix 4, pg. 

25. These include labor, tractor, land types, livestock and tree stocks. 

2.31 The data for tree land and pasture landj)iire from the TOPRAKSU 
·' ... ,. 

Statistical Bulletin 1980. )_/ The land types by j_irrigation and rainfall 

distinction are imputed using TOPRAKSU (1981) and SIS (1982) data. While 

TOPRAKSU repores provincial data with irrigated and rainfed distinction, it 

does not distinguish land by rainfall. On the other hand, while SIS 

repores provincial data with rainfall distinction, it does not distinguish 

for irrigation. The two sets of data are pieced together by classifying 

the provinces for rainfall using SIS data, and then re-aggregating the 

TOPRAKSU data for irrigated and rainfed land with rainfall distinction. 

2.32 Labor resource availability for 1979 is computed by converting 

the agricultural labor force in 1979 to man-ho~r equivalents, with the 

1/ Ministry of Village Affairs and Cooperatives, General Directorate of 
TOPRAKSU, "Statistical Bulletin of TOPRAKSU 1980", Ankara 1981, pp. 
17-83. 



assumption that there are 294 w0r~ing daysina year and 5 working-hours in 

a day lJ as shown below: 

1975 Agr. Pop. 

12-14 
15-49 
50-65 

TOTAL (1975) 

Ratio of 
1979-1975 

TOTAL (1979) 

Man-Hours (1979) 

1,019,656 
7,245,891 
1,513,382 

9,778,929 

1.08 

10,561,243 

Weights 
(Male/Female) 1/ 

• 5/.5 
1/.75 

• 7 5/.5 

Male Equiv. 
1975 Ag. Pop • 

509,828 
6,340. 155 

945,866 

7,795,849 

1.08 

8,419,517 

12,353,804,000 

ll It is assumed the male and female population constitute equal 
ahares of the total agricultural labor force. 

2,33 Available tractor hours for 1979 are calculated by assuming 300 

working days and 5 working. hours for each tractor~ The numbers of tractors 

in 1979 are 440,502. The number of hours is 440,502 x 5 x 300/4 = 

165,188,250 hrs/quarter, 

2.34 Livestock inventory data comes from SIS' "The Sumınary of 

Agricultural Statistics 1979," PP: 13-14, 

2.35 Tree stock in 1979 covers areas of both bearing and non-bearing 

trees. The figures here are computed using the technique outlined in 

para. 2.22. 

Processing Costs and Factors 

2.36 The fallawing crops are processed for consumption: Wheat, corn, 

rye, ri ce, sunflower, o li ve, soybean, sesame, sugarbeet and tea. Their 

1/ Madran, N., "Agricultural Guide Book," Istanbul, 1970. 
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respective processing conversion factors and associat~d costs are given in 

Appendix 4, pg. 2ı. The conversion factors for soybean and sesame are from 

FAO's Technical Canversion Factors for Agricultural Commodities, and the 

rest are from N. Demir et al (ı974, pp. 60-6ı). The processing costs are 

computed using the following formula, with the assumption that the profit 

margin in processing is 20% for all crops: 

Processing Cost = [(Export Price of Processing Product)-(Export Price of 

Raw Product))(0.80)[Processing Factor), 

The processing costs for sugar and tea are based on the World Bank 

Agriculture Sector Mission and Sri Lanka "Tea Subsector Memorandum V," 

Annex ı, Table S, pg. ı, Nov. 1979 respectively. 

Concentrates Coefficients 

2.37 Concentrates are by-products of processing for human 

consumption. The concentrate coefficients are taken from N. Demir et al 

(1974: pp. 58-61, 82-83), and are given on page 22 of Appendix 4. 

Crop and Livestock Production in ı979 

2.38 The crop and livestock production data used in TASM are given in 

Appendix 4, pp. ı9-20. The data come mainly from SIS "Agricultural 

Structure and Production ı979." The production data for wheat, dry beans, 

barley, corn, and rye, oats, millet were deflated and the production data 

for lentils and chickpeas were inflated slightly based on the findings and 
. 

new estimates produced by World Bank's Agricultural Sector Study Mission. 

2.39 In view of the central position which wheat occupies in the 

Turkish agricultural economy, it is appropriate ·to explain in a little mor e 

detail how the base year figures used in TASM are derived. The basic 

problem with the SIS estimates of total production (ı7.5 million mt for 
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ı979) is that it is difficult to account satisfactorily for the 

disappearance of this quantity without assuming very high levels of human 

consumption. Estimates from Turkish sources for annual per capita 

consumption of wheat and wheat-based products within the last ten years 

range from ı60 to ı88 kg of wheat flour equivalent (200 to 235 kg in terms 

of raw wheat). Taking in to account al so the additional, though small, 

amounts of other cereals also consumed by the human population, the result 

is a proportion of cereal in the diet which is much higher than in most 

semi-industrialized countries. In Turkey, this tends to be explained in 

such terms as the traditional eating habits of the people and the high 

proportion of bread which is thrown away uneaten. These reasons are not 

entirely convincing in the absence of good corroborative statistics. The 

only direct estimates of consumption (as distinct from feed balance 

studies) available are the Nutrition, Health and Food Consumption Survey 

ı974 and the household consumption survey of 1981 which is discussed in the 

Turkey Agricultural Seetar Study Mission 's report. Jj The earlier survey 

pr.oduced a fiture of ı66.2 kg/person/year as the national average of 

consumption (in wheat flour equivalent) for wheat products. ~/. 

Preliminary analysis of. the first round only of the later survey indicated 

a higher level of ı82.9 kg/person/year. Assuming that complete analysis of 

the results of the ı98ı survey confirms this figure it is difficult to 

explain why per capita consumption of wheat should have increased so much 

during the period between the two surveys. 

ı; Report No. 4204-TU, Annex 2. 

2; This figure assumes that ı kg of bread in the original data is 
equivalent to 0.8 kg of wheat flour. 
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2.40 A reasonable view is that per capita consumption of wheat in all 

forms lays in the ı60-ı80 kg range (in wheat flour equivalent) in ı979. 

Most estates of the amount of raw wheat needed for animal feed in this 

year fall in a range of 400,000 to 600,000 mt, though s ome agricultural 

economists beiieve the figure could have been higher. The proportion of 

the total harvested crop which is lost or wasted is put at 4-8% by most 

experts, while the proportion retained for seed is calculated to be 

ıo-ı2%. Excluding export demand and stock changes, these values indicate a 

producton level in the range of ı0.65 to ı3.07 million mt of raw wheat in 

ı979 ı/, Net exports of wheat and wheat flour averaged ı.23 million mt 

during 1978/ı979 and ı979/80 and stock changes - 100,000 mt (i.e., a 

draw-down), although this latter figure is very speculative. For the 

purposes of defining base year production in TASM, the following values 

were adopted: 

Human consumption (kg/head/year) ı70 (wheat flour) 212 (raw wheat) 

Animal consumption ( '000 mt/year) 660 

Exports ('000 mt/year) ı, 23ı 

Lo.ss & Seed (proportion of total 

production) 16% 

Stock change (' 000 mt/year) -ı o o 

ıl Assuming the population was 43.8 million and that ı kg raw,wheat is 
equivalent to 0,8 kg of wheat flour •. 



Thus total production is estimate~ as follows: '000 mt 

raw wheat 

Human consumption 

(212 kg x 43.8 million) 9,286 say 9,300 

Animal consumption 660 

Exports ı ,231 

Stock draw-down -100 

Total requrements from dom~stic 

production, before seed and loss ll ,091 

·Total production after allowance for 

seed and loss at 16% = 13,204, say 13,205 

Given the ranges of the estimates for the various components of wheat 

distribution, a production figure of 13.2 million mt for 1979 is to be 

regarded as conservative. However, it is equally clear that a figure as 

high as 17.5 million mt is much less plausible Jj. 

2.41 A reduced estimate of what production for the base year has major 

implications for estimates of land use. Using the official SIS figure for 

average wheat yields for 1979/80 (1.867mt/ha) implies a wheat area of 7.07 

million ha to produce 13.2 million mt. The official SIS figure is 9.4 

million ha (to produce 17.5 million mt) while the unpublished results of 

1/ FAO and IFPRI both report difficulties with constructing satisfactory 
'supply and utilization accounts' for wheat in Turkey because of the 
apparent over-estimation of production (Private communications, 1982). 
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the 1980 Agricultural Gensus give a wheat area of 6.15 million ha and a 

yield of 1.74 mt/ha. The Gensus area figure is almost certainly an 

under-estimate of the true figure, in view of the large area of 'unused' 

land also reported in the Gensus which probably refelcts reluctance on the 

part of farıners to declare all the ir la nd. 

2.42 Base year production values used in TASM for barely, com and the 

'rye group' and dry beans were set beiow the of.ficial SIS figures in view 

of the low Gensus estimates for 1980 compared with the official figures for 

that year. For the same reason, production values for lentils and chick 

peas were increased. 

2.43 For the meat output of the livestock activities, estimates of the 

above mission based on SPO figures were used rather than SIS figures which 

cover only meat produced from animala processed in municipal 

slaughterhouses, and which are likely to underestimate the production 

considerably. Estimates of milk production are also based on SPO figures. 

The animal hide production figures are based on SIS data converted from 

number of hides to kg of hides using the canversion factors given in para 

2.26. 

Foreign Trade 

2.44 The data related to foreign trade in 1979, shown on pp, 19-20 of 

Appendix 4, involves trade in unprocessed as well as processed products. 

2.45 Unprocessed Products. The quantity of exports and imports are 

from SIS Foreign Trade Statistics 1979, with the exception of wheat, chick 

pea, lentil, rye-oats-millet and livestock meat which are based on the 

estimates of the World Bank' s Agricultural Sector. Study Mission. 
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2,46 The trade prices are FOB and CIF at farmgate, All import and 

export prices given in SIS statistics are changed according to the 

assumptions taken from the Second Fruit and Vegetable Project estimates to 

reflect marketing and transportation costs. The following exception are 

made: wheat, potato, lentil, pistachio and rye have no margin and cotton 

is subsidized. The livestock trade prices are based on the estimates 

provided by the World Bank's Agricultural Sector Study Mission, 

2.47 Processed Products. Foreign trade is allawed for the following 

processed products: wheat flour, tomato paste, sunflower oil, olive oil, 

dry tea, raisin and shelled hazelnut, The canversion factors, trade 

quantities and prices for these processed products are given on pg. 20 of 

Appendix 4. The canversion factors are from N. Demir et al (1974, pp. 

60-77). The trade quantities are from SIS Trade. Statistics 1979. The 

trade prices are FOB and CIF at farmgate. 

Consumption and Demand 

2.48 The domestic consumption is defined as: Production + Import-

Export-Feed-Change in Stocks. Jj Wheat, corn, rye', paddy rice, sunflower, 

olive, soybean, sesame, sugarbeet and green tea are processed for 

consumption. The processing factors are given on 'page 21 of Appendix 4, 

2.49 The demand function relates the observed consumption. quantity to 

observed prices net of processing cos ts. The price elastici ties used in 

TASM are estimated from the ineome elasticities given in World Bank Report 

ll Given on pg. 19 of Appendix 4, under OTH-Q. 



-71-

No. 3641-TU lf using the Frisch Method. ?:./ For those products with 

negative ineome elasticities or no ineome elasticities provided, the price 

elasticities are imputed from the elasticities of similar products. Also 

for all wool and hides a price elasticity of 1.18 is assumed. The price 

and ineome elasticities used in TASM are given on pp. 21-22 of Appendix 4. 

1/ World Bank, Turkey Industrialization and Trade Strategy, Report No. 
3641-TU, February 1982. 

2/ Frisch, R., "A Complete Scheme for Computing All Direct and Cross 
Demand Elasticities in a Model with Many Sectors," Econometrica, Vol. 
27, 1959, PP• 177-196. 



- __ ..;'_ 

APPENDIX 3. RESULTS FROM TASM PROJEGTIONS TO 1990 
WITH NO -CHANGE IN PRODl!CTIVITY 

'3-.l: In the main report we present results from projections to 1990 

with the 'ııs<ıumptions that-·(i) GNP grows at 4.07% p.a. and consequently 

consumption grows and shifts to different composition; (ii) productivity in 

crop and livestock sub-sectors increases due to higher input use; and (iii) 

more irrigated !and will be available (therefore less rainfed !and), labor 

grows at 1% p.a. and animal population grows at 6% p.a. These projections 

under different trade regimes show the combined impact of both technology 

and trade regimes on the base conditions that are prevailing in 1979. To 

study the impact of technology alone on the base conditions, we project for 

1990 with assumptions (i) and (iii), with the exception that crop and 

pasture remain as in 1979. 

3.2 Table A3.1 shows production, consumption and net trade for Policy 

II with and without productivity change. Under 1 With 1 assumption, 

production increases 3.6% p.a. while it increases only 1.9% p.a. under 

1Without 1
• Pulses, vegetables and oil crops show marked differences. 

Consumption, on the other hand 1 increases at the same ra te for both 

assumptions, with the exception of livestock which'is higher under 1 with 1 

assumption. This is due mostly to the improvement in the yield of cereals 

and fodder. The difference in production is reflected in net trade 

figures. Total net trade increases by 13.7% p.a. and 4.8% p.a. for the two 

assumptions, respectively. 

3.3 Table A3,2 compares the value-added under the two assumptions. 

Value-added under 1 with 1 assumption grows about three times that under 

1 without 1 • The difference in terms of rural employment is only 0.2%. 

Consequently, the value-added per worker in the 1with' scenario is 



growing at more than 1% p.a. comp~red to less than 0.1% p.a. under 

'without'. This index shows the importance of productivity in the growth 

of the agricultural sector in Turkey. 

3.4 Table A3.3 summarizes the effects of growth due to productivity 

change in TASM projections. Comparison of this table with percentages 

given in para. 32 of main text indicates that for grains most of the 

increase come from productivity change. More than half of the gains 

recorded by fruits, nuts and livestock are due to productivity increase. 

On the other hand, pulses, vegetables and oil crops record no gains from 

productivity change but all effects are accounted by changes in trade 

regime. 
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Table A3.ı: COMPARISON OF TASM SOL~IONS IN ı990 WITH AND WITHOUT 
PRODUCTIVITY CHANGE 

PRODUCTION 
Grains 

of which 
Wheat 
Others 

Pulses 
Vegetables 
Frui t and Nu ts 
Oil Crops 
Industrial Crops 
Livestock Products 

TOTAL 

CONSUMPTION 
Grains 

of which 
Wheat 
Others 

Pulses 
Vegetables 
Fruits and Nuts 
Oil Crops 
Industrial Crops 
Livestock Products 

NET TRADE 
Grains 

TOTAL 

of which 
Wheat 
Others 

Pulses 
Vegetables 
Fruits and Nuts 
Oil Crops 
Industrial Crops 
Livestock Products 

TOTAL 

(US$ million) 

ı979 

B as e 

2,277 

ı,502 

775 
349 

2,85ı 
2, 745 

499 
ı,ı53 
3,827 

13,701 

ı' 612 

ı,28ı 

331 
280 

2,805 
2,336 

407 
882 

3,332 

ıı,654 

ı56 

155 
ı 

73 
ı5 

44 
5 

397 
68 

756 

Policy II 

WITH 

3,02ı ( 2.6) 

1,633 ( 0.8) 
1,388 ( 5.4) 

497 ( 3.3) 
4,565 ( 4.4) 
4,841 ( 5.3) 

345 ( -3.3) 
ı,730 ( 3.8) 
5,138 ( 2.7) 

20,ı36 ( 3.6) 

1,597 (-O.ı) 

ı,259 (-0.2) 
338 ( 0.2) 
324 ( 1.3) 

3,333 ( 1.6) 
. 2,727 '( ı.4) 

537 ( 2.6) 
1,032 ( ı.4) 
5,038 ( 3.8) 

14,588 ( 2.1) 

1,050 (18.9) 

312 ( 6.6) 
738 (82.3) 
202 ( 9. 7) 
562 (39.0) 
466 (23.9) 

-145(..;:36.2) 
837 ( 7.0) 
ı29. ( 6.0) 

3,101 (13.7) 

WITHOUT 

2,204 (-0.3) 

1,4ı9 (-0.5) 
785 ( 0.1) 
497 ( 3.3) 

4,565 ( 4.4) 
3,601 ( 2.5) 

348 ( -3. 2) 
1,517 ( 2.5) 
4,059 ( 0.5) 

16,791 ( 1.9) 

1,597 (-o.ı) 

1,259 (-0.2) 
338 ( 0.2) 
324 ( 1.3) 

3' 385 ( ı. 7) 
2,746 ( 1.5). 

541 ( 2.6) 
1,003 ( 1.2) 
4,235 ( 2.2) 

ı3,830 ( 1.6) 

ıo6 (-3.5) 

82 (-5.6) 
24 (33.5) 

20ı ( 9.6) 
538 (38.5) 
185 (13.9) 

-145(-36.2) 
.619 ( 4.1) 
-241( -ı4. 8) 

1,263 ( 4.8) 

Figures in parentheses represent the annual growth rate from the base case. 
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Table A3.2: CO~PARISON OF VALUE-ADDED 

Gross Value of Production 
- Total ($M) 
- Growth Rate 1979-90 (% p.a.) 

Value-Added in Agriculture a; 
- Total ( ŞM) -
- Growth Rate 1979-90 (% p.a.) 

Number Employed in Agriculture b; 
-Total ('000) Y 
- Growth Rate 1979-90 (% p.a.) 

II 

Value-Added per Worker 
- Total ($) I 
- Growth Rate 1979-90 (% p.a.) 

II 

Base Solution 
1979 

Rest~ed Trade 

13,701 

ll ,914 

S,617 

4' 173 

2,121 

2,855 

Labor Content of Total Costs (%) c; 69 

Labor Content of Net Ineome (%) ~/ 33 

Projeetiona 1990 
Policy II 

With Without 

20,136 16,791 
3.56 1.87 

16,123 13, 163 
2.79 0.91 

6,772 6,646 
1,71 ı.s4 

4,690 4 ,S81 
1.07 o.ss 

2,381 ı ,981 
1.06 -0.62 

3,438 2,873 
ı. 70 0.06 

S3 ss 

28 38 

'Value-added' = gross value of production less cost of seed, 
fertilizer, animal/tractor power and certain other working capital 
items. Thus the costs of fixed assı:ıt investment and other overheads 
are not taken into account. Values at 1979 actual farmgate prices. 

Male adult equivalents, assuming 6 hours per day are actually spent in 
the fields and 300 days are worked per year. 

I= Number on the basis of hours of employment during the peak quarter 
of the year. 

II = Number on the basis of total hours of employment during all 
quarters of the year. 

:J All labor, whether hired or supplied to the household by the household, 
·· is costed at TL25/hour. 
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Table A3.3: EFFECTS ON AGRICULTURAL SECTOR GROWTH DUE TO 
PRODUCTIVITY INCREASE 

PRODUCTION 
Grains 

of which 
Wheat 
Others 

Pulses 
Vegetables 
Fruits and Nuts 
Oil Crops 
Industrial Crops 
Livestock Products 

TOTAL 

Value Added in Agriculture 
Employment I 

II 
Value-Added per Worker I 

II 

(% p.a.) 

2.9 

1.3 
5.3 

.O 
o 

2.8 
-0.1 

1.3 
2. 2 

1.7 

1.88 
.17 
.22 

1.68 
1.64 
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Appendix 4: TASM BASE MODEL IN GAMS* FORMAT 

* General Algebraic Modeling System (World Bank Research Project 
No. RPO 671-58) 



GAMS ı;o TURKEY )Q7q AGRJCULTURE SECTDR MODEL JUNE \Q82 

3 SETS S LANO TYPESI 
4 ORY•POOR, ORY•GOOD, ORY•ElTHERı IRR•PDOR, IRR•GDOO, IRR•E!THER, 
5 TREE•LANO, PASTUREI 
b 
7 
8 
9 

10 
ll 
12 
13 
14 
15 
lo 
17 
18 
19 
20 
21 
22 
23 
24 
25 
Zb 
27 
28 
29 
30 
31 
32 
H 
JQ 

lS 
lb 
37 
38 
39 
40 
41 
42 
4] 
04 
45 
4b 
47 
48 
49 
so 
sı 
52 
53 

SI BASIC LAND TYPESI 
DRY•POOR, DRYoGOOD, !RR•PDOR, IRR•GOODı TREE•LANDı PASTUREI 

82 LAND W!THOUT RA!NfALL D!STINCTIONI 
ORY•EITHER 1 IRR•EITHERI 

l LABORI 
LABOR•IG, LA80Rw2G, LABDR•JG, LABOR•4QI 

A ANIMALI 
AN!MAL•IG, ANIMAL•2G, ANIMAL•3Gı AN!MAL•4QI 

M TRACTOR/ 
TRACTOR•IG, TRACT0Ro2G, TRACTORo]Q, TRACTORo4Q/ 

F HATILilERI 
fERT•N, fERT•P/ 

o SEEDSI 
s~wHEAT 1 
S·BARLEY 1 
S•POTHO, 
S•'CUCUMBER, 
SoSBEET, 
S•ALFALFA, 

o OUTPUT/ 
W HE AT, 
BARLEY, 
POTA TO, 
CUCUMBER, 
COTTllN 1 
C IT RUS, 
APRICOT, 
STRAWBERRV, 
HAZELNUT, 

SoMUTTON, 
G·MUTTON 1 
AoMUTTON, 
·BEEf, 
B·MEAT 1 
PoMEAT, 

G l!VESTOCK 
FoWHEAT, 
F•BARLEY, 

S•CDRN, 
SoCH!CKPEA, 
SoON!QN, 
SoSUNfLWR, 
S• TOBACCO, 
SofODDER/ 

CORN, 
CHICKPEA 1 
ON!ON, 
SUNFLOWER, 
SUGARBEET, 
GRAPE, 
CHERRY 1 
BANANAı 
SOYABEAN 1 

SoMILK, 
. G•HlLK, 

A"'MILK, 
COW•HILK 1 
B•MlLK, 
EGGS/ 

DEMAND fROM 
F•CORN, 
faPULSES, 

SoR VE, 
S•DRVBEAN, 
SwGRPEPPER, 
SoGRNUT, 
SoMELON, 

RVE, 
ORVBEAN, 
GRPEPPER, 
OL! VE, 
TOBACCO, 
APPLE, 
W!LDCHERRYı 
QUINCE, 
SE SAME, 

SoWODL, 
G•WOOL, 
A•WOOL, 

CROPS/ 
FaR YE, 
F•ALFALFA; 

SoR ICE, 
S•LENTIL, 
So TOMATO, 
S•CDTTON, 
S•P!STACH, 

RtCE, 
LE NT! Lı 
TOMATO ı 
GROUNDNUT 1 
TEA, 
PEACH 1 
HEL ON, 
P!STACHI0 1 

SoH!DEı 
GoH!DE 1 
hH!OE, 
C•HlOE 
B•HIOE, 

F•RlCEt 
FODDER, 

11/lq/82 ıots2,0U 0 ?AGE 

NEW MARGIN = 002.080 

ı .... 
"' ı 
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54 
55 
So 
57 
58 
59 
ı. o 
ol 
o2 
o3 
o U 
os 
bb 
o7 
o8 
o9 
70 
71 
72 
73 

'" 75 
7b 
77 
78 
7Ç 

80 
81 
82 
83 
au 

. 85 
8b 
87 
88 
89 
90 
91 
92 
93 
94 
95 
9o 
97 
98 
qq 
ıoo 
ı o ı 

SET 

SET 

SET 

sn 
SET 

f•FODDER, 
CoWHEITı C•RYE, 

T TECHNIQUE/ 
ANIHALı HECHANIZEO/ 

C LAND CHOICES/ 
ORY•PDOR, ORY•GOOO, 

I SINGLE CROP/ 

CoBARLEV 1 CoSBEET/ 

!RRoPOOR, IRR•GOOD/ 

WHEATwO, ~HEATFD, WHEAT•It CORN •• O, CORN~•tı RVE~••Dt RlCE••Ii 
BARLY•Dı BARLVfDı C~PEA•Oı C~PEAo!, OBEAN•Iı LENTLoD, POTATol, 
ON!ON•Oı DN!DN•lı GPEPP•Iı TOMATo!, CUCUM•lı SUNfL•Dı SUNfL•li. 
OLIVE•Dı GRNUT•!ı COTTN•Iı SRfEToi, TOBAC•Dı TEA•••Dı C!TRS•Ii. 
GRAPE•Dı GRAPE•Iı APPLE•Iı PEACHo!, APR!C•I~ CHERRoiı WCHER·I~ 
MELON•Oı HELON•lı STBER•Iı BANANo! 1 QU!NC•Iı PISTAoO, HAZELo0 1 
ALfAL•lı fODORoOı SBEAN•lı SESAHol/· 

ı ı TREE CROP/ 
OLIVE•Dı TEA•••Dı C!TRS•lı GRAPEo0 1 GRAPE•la APPLE•Iı PEACHol~ 
APRIC•lı CHERR•lı WCHER•Iı 9TBERol 1 SANAN•Io QUINCoiı P!STAoO, 
HAZEL•O/ 

R CROP ROTAT!ON/ 
ROI•R70/ 

J LIVESTOCK/ 
StiEEP 1 GOAT 1 ANGORA 1 CATTLEı BUFFALO, MULE 1 POUL TRY 1 

Y YEAR/ 
!97U•1979/ 

E PRODUCTION COST STRUCTURE/ 
LABOR, TRACTOR 1 fERT!LIZER, SEEO, CAPITAL/ 

SEG SEGMENT NUHBERI 
t•ll/ 

LH LABOR AND TRACTDRı LH(Lj:VESı LHCHi ·• YESı 

LHf LABOR TRACTOR AND fERTIL!ZERı LHf(LH)~YE3J LMF(F)~VESı 

IO ALL I•O COEffiC!ENTS EXCEPT LANOj IOCLI~YESJ IOCAl•YESı tOCH)mYfSI 
!O(f):Y[SJ lOIOl:YESJ IDCO)•YESı IOCSl•YESı 

IR S!NGLE AND ROTATION CRDPSJ IRCIII•YESJ IR(R):YESı 

!RJ ALL PRODUCTION ACTIVITIES! IRJCIR\:YESJ !RJ(J\•YESı 

11/lq/82 ıo,sa,oq, PAGE 2 

ı 
~ 

"' ı 



GAHS 1;0 TURKEY 197Ç AGR!CULTURE SECTOR HODEL JUNE 1 Ç82 11/19/82 ıo,52,o~, PAGE l 
BASIC PRODUCT!ON COfff!C!ENTS 

ı o• U6LE !DC BASIC PRODUCTIDN CDEffiCIENTS 
ı os 
!Oc WHEAT•D WHEATFO WHEAT•l .CORN••D CORN••I RVE•~•D 
107 
108 DRY•PDOR 
109 ORY•GDDD 
110 DRY•EITHER 
lll IRR•EITHER 1 ı 
112 
113 LABDR·IG ;s ıs 1 ~~ 14 88 11,2 
ı ı• LA~OR•2Q 4 27,2 2e.~ 87,~ 258~3 32,7 
ı1s LAijOR·3Q 2a;3 25,2 u5;9 75,& 177 ,o 22,3 
llb LA~OR·4Q l.lb,4 31,2 52,8 04.9 2q,2 
117 
ı ıs ANIHAL•IQ ı4 ·, ı 4 88 ll 
ı ıç iN!MAL•2G 2 2b 4 ı9,2 17 32 
120 ANIHAL•3G 27 24 43 l,o 21 
121 ANIMAL•4Q 43 30 49 35 28 
122 
123 fERT. N 75 us.~ oo;s 48 bb 40 
ız• fERT•P sı.,7 o2,2 1>7 bO ız:5 so 
125 
IZ b S•wHEAT ın; 1 18b,8 !88 
ın WHEAT 1,55 2 3;.~4 
128 f ••HEAT ı ;as 2,4 4ı:ı 
ızq S·CORN bO 1>0 ı 

"' 130 CORN 1,7 4 '7 o 
ı 

foCORN ' 131 3,4 9.~ 
ı 32 S•RYE 185,4 
lll RYE ı,s 
ı 34 f•RYE 1,8 
!lS 
llb 
137 
138 • · ·R.!CE••I · BARL VaO 
!39 

BJ.RLVfD CKPEA•D CKPEA.! DBEANal 

·ı ~o ORY•POOR 1 
141 ORY.GQOD ı 
142 ORY.E!THER ı 
ı•l IRR•EITHER ı ı 1 
144 
ı•s LABOR•IQ 2,5 8 27 14 19 
ı•b LABOR•ZQ 400 ı 38~2 56,4 289 223,7 
ı•7 LABOR•3Q ı os. ı os. ı ı Ç'Q 88,1 tbs;ıı 238,8 
ı•e LiBORoüQ 20,ı 27iil 28 14 S7,7 
149 
ıso ANIHAL•IQ 8 27 14 19 
ısı ANIMAL-20 ıoo 38 ıs lO 44 
152 ANIMAL•3Q 25 95 !8 4 ıs 31 
!53 ANIHAL•4Q 17 2b ·28 14 40 
IS4 
ı ss FE RTeN lO O 42 4o;-4 zo 27 30 



G!HS 1~0 TURKEY 1979 AG~!CULTU~E SECTOR MODEL JUNE 1982 ll/191il2 10,52,04, PAGE ~ 
BASIC PRUOUCTIDN COEFF!CIENTS 

ıso FERT-P so so 55 so lı9 b2,S 
157 
158 S•RICE 120 
159 R!CE 4~62 
ll> O F•RICE s~ss 
11>1 S•BARLEY 250 184 
11>2 BAolLEY 2,1 2 
11>3 F•SARLEY 2,6 z;a 
ll>ij S•CH!CKPEA 140 ıoo 
ı os CH!CKPEA ,9 ı ·'s 
Ibi> FoPULSES ı • ı 2 ~!lı 2,7 
11>7 S•DRYBEAN ııo 
11>8 ORYBEAN 1,5 
11>9 
170 
171 
172 • LENTL•D POTAT•I 
173 

ON!DN•D ON!DN•l GPEPPwl TOHAT•l 

IH DRY.EITHER ı ı 
175 !RR•EITHER 
171> 
171 LABOR•!Q 5 Ib !97 !97,1> 33 l2b,9 
178 l4BORo2Q o7;7 315,7 205~0 4lb,7 131~4 728,8 
ın LAB0Ro3Q 143~8 324,a S27,a soS,3 !040;2 ı 007.4 
ıso LAB0Ro4Q 10,4 l7b,2 48,1> 105,3 

ı 1&1 
"' 182 AN!HAL•IQ s Ib 57 87 33 57 ... 
1 18 3 AN!MAL•2Q n Sl lO 68 54 

ısij ANJHAL•3Q 52 47 3l 44 S lı 122 
ISS AN!MAL•4Q ı o ıoı 27 42 
ıso 
IS7 fERT oN 21 ~'3 70,1> bO 88,5 ııo 118 
ıs s FERT •P 8,3 84 80 ıo2 ııo 75,5 
189 
190 S•I.ENTIL 99 
191 I.ENTIL ı 
192 FoPUI.SES ı • ı 
!93 S•POHTO ısss 
194 POTA TO tl, 9 
195 S•UNION lt 22 
19o ON!ON 9,~2 t8,ı. 
197 S·GRPEPPER 3&000 
198 CRPEPPER ı ı. 
199 S• TOMATO . ho o? 
200 TOHATQ 32,4 
zoı 
202 
203 
Z04 • CUCUM•l SUNFLoO 
205 

SUNFLel o~rvE.o GRNUT•l tOTTN•l 

ZOiı ORY•EITHER 1 
207 IRR•EITHER 1 1 1 ı 



GAMS ı,o TURKEY )'179 AGRlCULTURE SECTDR MODEL JUNE ıqe2 
BASIC PROOUCT!ON COEFFIC!ENTS 

ııtl9/82 1o,sa,ou, PAGE - 5 

208 TRH•LANO 
209 
210 LABORoiQ 41 35,2 4 ı ~8 42,8 59 41 
21 ı LA60R·2Q 2&2,9 132,1 1ou,, 3b, ı 304 3!7,8 
212 LABORo3Q <ıu8;u 2ı,3 21.9 ı. 9 353~3 451,1> 
213 LAbORo•Q 34 8 13'1,1> 37ı, 5 403,7 
214 
215 ANIMALoiQ 41 34 38 30,4 57 41 
2ıo AN!MAL•2Q ıç 17 10 30,4 75 131 
217 ·AN!MALo3Q 'IS ı <ı b b4 
218 ANIHALo4Q 34 b ı9 39 41 
219 
220 FERT oN '10 30 40 1,b so !bO 
221 FERT•P '10 30 40 5,7 so 100 
222 

' 223 S•CUCUMBER s;5 
224 CUCUHBER lo,7 
225 S•SUNFLWR 10 ıı;5 
22b SUNFL.OwER ı,ıs ı.' 
227 OLIVE ,'112 
228 S•GRNUT 100 
22'1 GROUNONUT z:4 
230 S•COTTON 75 
231 CO TT ON ,925 
232 
233 ı 

"' 234 N 
ı 

235 + SBEET•I TOBAC•D TEA•••O CITRS•I GRAPE•D GRAPfol 
231> 
2!7 DRY•E!THER 
238 lRR•EITHER 
23'1 TREE•LAND ı 
240 

ı ı ı 

24ı LAHORoıQ a1;4 2b ı2 7ıt,7 158~7 203,9 
242 LAHOR·2Q 470,1> 471>,5 74 3ô8,ô 185,5 '279,2 
243 LAB0Ro3Q 184,1> ôb2,2 55 !90 347 417,3 
244 ~AHOR••Q 3&2;9 378,2 IS 515,3 7'1:9 1&2,4 
245 
c4b !N!MAL•ıQ 41,7 2& 45,6 39 
247 AN!MAL•2Q 28,9 90 2 ss 79 
248 AN!MAL•3Q 58,7 ıs 44 37 
249 AN!MALo4Q 89,3 20 45,1> 26 52 
250 
25ı FERT•N ı 53,4 28 2s~'q !52. 25 50 •. 252 FERToP 144,'1 21 7>5 152 40 eo 
253 
254 S•SBEET !O 
255 SUGARSEEY 4o;zq 
2Sô S• TOBACCO 200000 
257 TOdACCO ,9 
256 TEA &:ııb 
259 CITRUS 22,8 



GAHS 1,0 TURKEY !979 AGR!CULTURE SECTDR ~ODEL JUNE 1 <ıBZ 11/19/82 !0,52,04, PAGE b 
BASIC PRODUCTION COEFF!C!ENTS 

ZbO GRAPE 4;ozq 4,59 
2bl 
2b2 
2bl 
2bQ • APPLE•l PEACHol APR!C•! CHERRo! WCHERol MELON•D 
2b5 
Zbo DRY•E IT HER 
2b1 TREE•LAND ı ı ı ı ı 
ZbB 
269 LABOR•IQ b9,9 103,9 !07~2 25b,S ss:ı 11,7 
270 LABOH•2Q 101,2 ol,4 4!9,3 !365,7 340 28,5 
271 LABOR83Q 2ZO,b b32,S 234.t 58 ıısı:l :ıs 1, s 
272 LABOR•4Q !12,b 101,9 40 30 lO 83,5 
zn 
274 ANjHAL•!Q "137 ı o 
275 ANIHAL.•2Q bl~ b ısı !72 244 26 
27b ANIHAL•3Q 74,8 77 9 28 96 
Z77 ANIHAL•4Q 23,8 39.3 
278 
Z79 FERT•N !5,8 1>,2 40 so so lO 
280 fERT•P 30~8 23,1 so 40 80 20 
281 
282 APPLE 5,852 
283 PEACH 9,8! 
Z84 APRICDT u:oll 

' ı 285 CHERRY 4,7 "' 286 WILDCHERRY 4;3s w 
ı 

287 SoHEL.ON 6,9 
288 HEL ON 10,4 
289 
290 
291 
292 • HEL ON•! STBERo! SANANat QUlNC•l PISTl•D HAZEL.•D 
2H 
Z94 I~R•EITHER ı 
295 TREE•LAND ı ı ı ı ı 
296 
297 I.ABORwıQ 42 ıo2,4 Sb 1>6,8 ıs9 ı. ll 
298 LA~ORw2Q ı 13~7 ı58o,ı. 89ij 161,5 18 !13 
299 LABORw3Q 320,3 77,5 285 !59,4 ı7o 5'11 
300 LABORo4Q tb ası 972i5 ıos,4 154:4 lll 
301 
302 AN!HAL•ıG 42 120 
303 AN!HALo2Q 58· 8,b '13,5 18 
304 AN!MAL•lQ 98 8, ı lO lO 
305 ANIHAL.•4Q Ib 31,5 127 22,6 
30b 
307 HRT•N . 54 24,8 400 27,5 130 
308 FfRhP 1>3 240 ss 20 1,7 
309 
310 S.MEL.ON 4;5 
lll HEL ON 18,3 

-'!-%., 



GAHS 1;0 TURKEY !979 AGR!CULTURE SECTOR MODEL JUNE 1982 11/19/82 !0,52,04, PAGE 7 
BASIC PROOUCT!ON COEFF!C!ENTS 

312 STRAwBERRY u.uı 
313 SANANA 1s:6 
314 QU!NCE ô,lô 
llS S•PISTACH IS 
ll b PISTACH!O ~ll 
317 HAZELNUT ,9 
318 
319 
320 
321 • ALFAL•l FODOR.O ORY.POOil DRY.GOOD IRR•POOR XRR•GOOD 
322 
323 ORT•POOR 
32Q ORYoGOOD ı 
325 IRR•POOR ı 
32b IRR•GDOD ' ı 
3Z7 ORhEITHER ı ı 1 
3Z8 IRR·EITHER ı ı ı 
329 
330 lABORw!Q ıs 
lll LA80R•2Q 8S 40,5 
332 LABOR•3Q ı85,5· o8,5 
lll 
334 AN!HAL•ıQ ıs 
335 AN!MAL•2Q 50 35 
ll b AN!MAL•3Q 33 20 
337 ' "' 338 FERT-N ı o 30 

,. 
ı 

l39 FERT•P lO 
l"O 
3"1 S•AlfALFA 30 
342 FoALfAlfA ll 
l43 S.FOOOER 200 
34• FOODER ı 
345 FofODDER 2, ı 
34o 
307 
348 
349 • SBEAN•I SE SAM.! 
350 
lS! IRR•EITHER ı ı 
l52 
353 LABOR•2Q 188,-3 
l54 lABORolQ !02,l ııı,a 
l55 LABOR•UQ 257;7 58,9 
lS o 
l57 AN!HALe2Q s•,s 
lS B AN!HAl•lQ 50,2 21 ,s 
359 ANjHALw4Q &1,8 42 
3oO 
lbl FERT oN bO 120 
362 fERT•P 40 
301 



G•MS 1,0 TURKEY 1979 AGR!CULTURE SECTOR HDDEL JUNE 1982 11/19/82 !0,52,04, PAGE 8 
BASIC PRODUCT!ON COEFF!C!ENTS 

Jo• S•SOYA ıs 
loS SOYASEAN l~ô 
loo · SoSESAHE 70 
3o7 SE SAME 1,25 
3oB 
3b9 
370 
371 • SHEEP GQAT ANGORA, CATTLE BUFFALO MULE POULTRY 
37< 
373 PASTURE 0~17 0,17 O~!T 0,5 0,5 0,5 
374 
37S LA BOR II,S3 11,53 11,'s3 142 b5 78 ,·bb 
370 
377 ANIHALPOWR 40 bO 120 
378 
3H WHEAT ·~b s,o 7,4 18,8 2ô,2· 18,8 ~· 380 CORN 4,b 5,0 7~4 19,0 2ô,4 19,0 ~2 
381 ·RYE !,9 2,1 3,2 8 ,ı 11•2 10,7 .ı 
382 BARLEY 21,4 23,3 34,4 88,1 122,b 88,4 ı,ı 
383 FOODER O,ô 0,7 0,7 2,b 3,5 2,9 
384 
385 F••HEAT IOo,O ll ı. 7 !Zl,<ı 432,5 587,9 484,4 
38b F•CORN ıo,5 17 ·" !9~3 ô7,3 9ı ,5 75,4 
387 F•HYE 5,8 o,2 o,8 23,9 32,5 2&,7 
388 FoBARLEY 3b,2 38,2 42,2 147,1> 200,7 to5,3 1 389 FoPULSES 5 5,2 S.8 20,4 27,7 22,'1 ., .... HO F•ALFALfA 7;ı 7,4 8,3 28,8 39,< 32,3 1 

391 D•ALFALFA 4~1 4,4 a. .s - lb,9 22,'1 18. "· 392 F•fOOOER 3~2 3,4 3,8 13, ı 17,8 ıu,7 
393 O•fODDER 2,2 2,2 2,S 8,7 12 9,8 
39U 
395 C••HEAT ıl,4 ı2,4 18~3 46,9 &Sol 47,1 ,b 
3Qo C•RYE ,3 ,3 ,4 ı • ı l,b ı • ı ,o ı 
397 C•SARLEY ,os ,os ~os ,2 ,3 a2 ,004 
l98 C•SBEET 30~2 32,8 48,5 124,2 172,8 124,5 1,ı. 
399 
400 SoMUTTON 7; 34 
401 S•MlLK 24,02 
402 S••DOL ı.z9 
403 S•HIOE ,39 
404 G•HUTTON o,8s 
405 G•HlLK 38,32 
40b G_.OOL b • 407 Go H JOE . ,28 
408 hHUTTON ı:n 
409 A•MlLK ıs 
410 AowOI)L 1~58 
41ı AoHlOE ;o9 
4J2 BEEF 25,12 
41l COW•MILK 217,5 
4ı4 C•HIOE 3,3 
415 B•MEAT '32,&8 



G4HS 1;0 TURKEY 1q7q AGRICULTURE SECTDR MODEL 
BASIC PROD~CT!ON COEFF!CIENTS 

41b 
417 
418 
419 

B·MILK 
B•HIDE 
EGGS 
P•MEAT 

JUNE 1 qaz 

285,1 
3,02 

7!1,37 
2,24 

11/lq/82 !0,52,04, PAGE q 

ı 
CD 

"' ı 
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CROP ROTATION CDEfF!CIENTS 

422 TABLE RS CROP ROTATION LANO USE 
~23 
424 ROl R02 ROl ROQ ROS 
425 

RO o ROT R08 R09 RIO R!l RIZ 

42b DRY•POOR ı ı 
427 DRY•GOOD ı ı ı ı 1 
428 DRY•EITHER ı 1 
429 YEAR 2 2 4 2 2 2 a 2 2 2 2 2 
4 30 
431 WHEAToO 1 ı 1 1 ı ı ı ı 
432 •HEA TFD ı 
433 CORN••D l ı 
434 Bil'lL YfD ı 
~35 CKPEA•D ı 
~30 LENTL•D 1 
437 ONIONoO 1 
438 SUNfLoD 1 
4 39 TOBACoD 1 
u o HEi.ONoO 1 
~~ı FODDR•D 
442 
443 
444 
445 • Rl3 R!4 RIS Rio ~IT R!8 R!9 R20 R21 R22 R21 R24 
44b 
U7 ORY.GOOO ı ı 1 ı 1 ı 

1 1 "' 4~8 ORY.E!THER 1 ı ı ı ı 
.... 
1 

449 YEAR 2 2 2 2 2 ı ı 2 2 2 2 2 
450 
451 BARLY•D ı ı ı ı ı ı 1 
452 CORN••D ı ı 
453 RYE. ..... o ı ı 1 1 1 
454 CKPEA·O ı ı 
455 LENTI.•D ı 
45b SUNfL•D ı 
457 TOBAC•D 1 ı 
458 HELONoO ı 
459 FDODRoO ı 



GAHS 1,0 TURKEY 1979 AGR!CULTURE SECTOR MOOrL JUNE ı 982 
CRUP ROTATION COEFF!C!ENTS 

11/19/82 10,52,04, PAGE ll 

4ol • R25 R2b R27 R28 R29 R30 R31 R32 R33 R34 R35 R3b 
41>2 
4c3 ORY•GOOO ı ı 
41>4 ORY.E!THER ı 1 1 
4b5 !RR•GOOO 1 1 ı 
41>1> lRR·E!THER ı ı 1 ı 
4b7 YEAR 2 2 2 4 s u l 4 3 4 3 2 
408 
4b9 WHEAT•D 2 i 
470 WH[AY.! ı 1 ı 2 ı 
471 CORN••l 1 
472 RYE•••D 1 
473 R!CE••l 5 
474 OBEAN•l 1 
475 LENTL•D 1 ı ' 47b POTA To! ı 
477 ON!ONoD 1 
478 G~!.PPel 1 
479 CUCUM•l 1 
480 COTTN•l 2 1 
481 SBEET•l 1 1 1 
462 MELON•O ı 
483 ALFAL•l 1 
484 FOODR•D 1 1 ı 
485 
U8o ı 

"' 487 "' ı 
488 • Rl1 R38 Rl9 R40 R41 R42 RU R44 R45 R41> R47 R48 
489 
490 !RR•GOOO 1 1 1 1 ı ı ı 1 
491 lRR•EITHER ı ı ı ı 
492 YEAR 2 i 3 3 3 3 l 3 4 3 ·ı 2 
493 
494 WHEAT•l ı ı 1 ı ı ! 1 ı 1 ı ı ı 
495 CIJRN••l 1 
49b RICE••l 1 
497 DB EAN•! 1 
498 PIJTAY.l ı ı 
499 TOMATo! ı ı 
500 SUNFL•l ı ı 
501 GRNUT•I 2 
502 COTTNol 1 ı 1 ı 
503 SBEEY.I 1 ı 
504 M[LON•l ı ı ı 
505 SŞEANol 1 



G4HS ı,O TURKEY ı979 AGR!CULTURE SECTOR ~ODEL JUNE ı Q82 
CRUP ROTATION COEFF!ClENTS 

lltıQ/62 !0,52,04, PAGE ı2 

507 • R~Q RSO RSI R52 R53 RS~ RS5 R5b RS7 RSR R59 RbO 
S08 
509 !RR•GOOD ı ı ı ı 1 
5ıo !RR•EITHER ı 1 ı ı ı 1 
5ıı YEAR 2 3 3 2 2 2 2 2 2 4 l· 
5ı2 
Sil WHEAT·l ı ı ı ı ı ı ı ı ı ı ,s 
sı• CORN•.,I ı 
sı s RI CE•• I 
sı o OBEAN•l ,ı2s 
5ı7 ON!ON•l ı 
518 GPEPPol ,125 
519 TOMATo! • ı2s 
520 CUCUHo! ,125 
52ı SUNF~o! ı 
522 COTTNo! ı ı ı ı ı l 
S23 HELON•l ı 2 
524 ALFA~· I ı 
525 SBEAN•l ı 
52b SESAMol 1 
527 
528 
52Q 
530 • Rbt Rb2 Ro! Rb4 Rb5 Rbb R67 Ro& Ro9 RTC 
531 

ı 532 !RR•GOOD ı ı ı ı "' "' sn lRR•E IT~ER ı ı 1 ı ı ı ı 
53U YEAR ı ı ı 2 2 2 J 2 2 2 
535 
53b WHEATo! ı ı 
537 CORN·•! ,s ı ı ı 
538 CKPEAwl ı ı 
539 OHANw! ,ı25 ,125 ,125 ı su o POT AT ol ,s 
5uı ON!ON•! 1 
542 GPEPPo! ,125 ,125 ,ı25 ı . 
SU3 TOHATol ,ı25 ,ı2S ,125 
su CUCUMol ,125 ,125 ,125 
sus SUNFLol .s 
5Ub GRNUTol 1 
S47 ALfA~ol ı 
S48 SESAHol ı ı ı 



GAMS 1,0 TURKEY 1979 AGR!CULTURE SECTOR MODEL 
CROP CDEFF!CIENTS 

JUNE !982 

ss1 
552 
551 . 
554 
555 
5Sc 
557 
558 
559 
SoO 
so ı 
5b2 
5bl 
5b4 
Sb5 
Sb b 
SH 
5b8 
5c9 
570 
571 
572 
57l 
574 
575 
570 

PARAMETER P CROP PRODUCTION COEFFIC!ENTS 1 
RR CROP POTATION LAND USE 1 

Pl BASIC CROP PRODUCT!ON COEff, 

Ptıs,ı,rı = ıocıs,ıi ı 
PI(L 1 tıtAN!MALt) : !OC!L,tl 1 
Pt(ILABOR•!GI,J 1 1HECHAN!ZEDt) : 
P!(ILABOR•20t,t,•HECHAN!ZE01) • 
Pt(ILABQRo3Qt,y,ıMECHAN!ZEDt) : 
PI(ILAB0Ro4Qt,t,tMECHANIZEDt) • 
PI(A 1 ! 1 1AN!HALI) : !DCIA,!) 1 
PI('TRACTUR•IQt,I,•HECHANIZEOt) 
Pt(tTRACTOR•2Qı,ı,ıH[CHAN!ZED1) 
Pt ( 1 TRAC TDR•lG 1, 1, ı M[ C HANI ZED 1) 
Pt(tTRACTOR•4Q1 1 J 1 1MECHANIZE0t) 
Pt(F,!,Tl : IOC(F,t) 1 
Pııo,ı,rı = ıocıo,ıı ı 
PI(O,I,Tl : IOC!O,tl 1 

IOC(ILABOR•tGt,ı\ 
!OC(ILABOR•2Giıt\ 
IOC(ILABDR•lG 1,ti 
!OC(ILABORo4Qt,ı\ 

• 0,90 * IOC(IAN!HALutQt,!) ı 
• 0,90 * !OC(IAN!HALu2QI,J) 1 
• 0,90 * !OC(IAN!MAL•lG'ıll U 
• 0,90 * !0C(IAN!MALo4Qt,!) 1 

• 0,10 • 
• 0,10 • 
• o.ıo • 
• o,1o • 

!OC(IAN!MAL•IQt,I) 
!OC(IAN1HAL•2Qt 1 I\ 
!OC(IAN!MAL•3Qt 1 I) 
IOC(IANIHAL•4Gt,I) 

P!(G,!,T) : l0C(G 1 !) 1 
P!(S,tTEA•••DI,tMECHANIZEot) a O l PIC!O,ITEA•~•D'ı'HECHANlZEOt\ c O 1 

PCS,II,Tl • P!(Soii,Tl 1 
Pcıo,ıi,Tl = Plcıo,ıi,Tl , 
PCS,R,Tl = RSCS,R) 1 
P(l0 1 R1 Tl • SUM(I 1 RS(!,R)•PI(!Ot!,T\) 1 RS('YEARI,R\ 1 
RR(0 1 R) : SUM((5 1 Ili!OC(O,l), IOC(Sıii•RSCiıRI\ 1 

11/IÇ/82 10,52,04, PAGE 13 

J, 
o 
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GAHS ı;o TURKEV 1979 AGR!CULTURE SECTOR MODEL 
L!VESTOCK COEff!C!ENTS 

JUNE 1982 

579 
580 
581 
582 
553 
s sa 
585 
S8b 
587 
see 

PARAHElERS Q 
QQ 

WHEAT:I, 

L!VESTOCK PRODUCT!ON COEFF!C!ENTS 1 

INDEX OF L!VESTOCK GRAIN CDNSUMPTION/ 
CORN•I 1 RVE•I 1 BARLEY~!/ 1 

acs,Jı = ıoccs,JI r 
Q(L,Jl : lDCfiLABORt 1 J) 1 4 1 
Q(A 1 J) : lOC(IAN!MALPDWRtıJ) 1 4 1 
aco,Jı = ıocco,Ji 1 ıooo r 
QCG,J) ~ lOC(G,J) 1 1000 1 

11/19/82 10,52,04, PAGE 14 

1 

"' ... 
1 



G~MS ı;o TURKEY 1979 ACRICULTURE SECTOR MODEL JUNE 1982 
HISTORICAL. TIHE SERIES 

11/19/62 tO,S2,0~, PAGE ı~ 

591 TA~LE YIELD YIELD TIME SERIES (KC/HA! 
592 
593. 197~ 1975 t91o 1977 1978 19'19 
594 
595 WHEAT 1257 1595 1787 1785 179b !8&7 
59b CORN ı 935 2000 2ı 92 2ı81 224ı 2308 
597 RYE ıoo8 1379 !477 1412 14 If 1428 
596 RI CE 384b 42!2 4502 4377 4!79 4ol5 
599 BARLEY !2H ı 731 !SoO 1813 1827 1811 
bO O CHICKPEA 1114 1229 1241 130~ 1220 1125 
ôOI DRYBEAN 1450 1649 1559 1538 15&0 1500 
co2 LE N TIL 1026 1083 !129 1083 1015 10ao 
c03 POTA TO 12297 139 ll 15323 !555& 15278 to982 
~o~ O NION 10000 tllo7 12160 12071 12571 !4493 
~os GRPEPPER 108b2 11009 11154 ·ı 4092 !4972 1b000 
bOb TOMATO 2b675 26049 32738 33121 30841 !2407 
b07 CUCUMBER 14783 lbtb7 17000 15714 lo9b4 tbbo7 
c os SUNfLQWER 988 llo7 12Jb 1211 llM t32o 
ô09 OLlVE 1070 100 1353 490 !35b 530 
cl O GROUNONUT 2444 2222 2H8 2304 23b4 2300 
bil SOYA~EAN 2429 1089 1328 1019 !D bl 1031 
bl2 SE SAME o30 bl 1 584 748 b74 578 
cil CO TT ON 714 Tl b 8t7 140 727 178 
614 SUGARBEET 30507 lZ388 375&4 lb042 3190'i 3b511 
bl5 TOBACCO 884 828 10!7 897 '171 929 
ol b TEA 4980 520& 5787 7553 8503 I03bb 1 

"' ct7 CITRUS 21937 22400 21144 23504 207&8 22o5o N 
1 

bl8 GRAPE 4210 4110 4010 4184 4425 4118 
bl9 APPLE 4939 4b39 4823 4257 4788 5786 
ıızo PEACH 8221 IOObl 93&& 8718 l0bb1 9843 
c21 APR!COT 2930 4211 3840 3b8b 3570 4015 
c22 CHERRY 3842 4101 4610 4841 4740 4b'14 
o23 WILDCHERRV 3541 3853 4176 4184 4491 4348 
b24 HEL ON 9897 I099b 12371 !0474 11395 14350 
o25 STRAwBERRY SOO& 47&5 5143 bO OO oOOO 4400 
&2o SANANA lc7&t 17004 I05V9 tc92l !6429 15533 
o27 GU!NCE 4933 5405 5733 b ISo 5&01 &OSO 
c28 PISTACHIO 9b 127 19 154 24 75 
c29 HAZELNUT 715 909 o e <ı BOb 853 7M 
o lO S•MUTTON ıo,&o 11,42 tO,bO 9,38 8,91 &,'13 
eli S•MlLK 21,7 24,1 24,2 24,2 24,0 21,'1 
1>32 S•WOOL ı, 3 "1, 3 1,3 1,3 1,3 ı ,l 
b33 S·HIDE 0,5 o,& o,o 0,5 O,b o,4 
ôl4 GoMUTTON . b,3<ı 7,31 8,b8 7,31 &,39 &,85 
o35 G•HILK 31,7 38,1 38,2 38,2 38.3 37,8 
b3b G•WOUL O,b O,b O,b O,b O,& o,& 
ol7 G•HIDE 0,2 0,3 0,3 0,3 o,ı O,l 
c. la A-MU TT ON t. 77 1,17 2,bb 2,21 ı, 77 ı .• 77 
ô.l9 hH!LK !4,'1 t5,2 ıu;a 15,2 14,8 15,0 
o40 AaWOOL l,b t,o l,b l,b l,b 1,4 
641 A-H IDE o,ı o. ı o,ı o,ı o, ı o,ı 
c42 8EEP 24,59 25,12 21,42 21,00 18,!5 25,12 



G~HS 1~0 TURKEY !979 ~GRlCULTURE SECTOR MODEL JUNE 1982 ııit9/82 tO,S2,0~, PAGE Ib 
HlSTOR!CAL TIME SERIES 

bUl CDW•MilK 210,0 208,1 2!9,8 213,8 21~,8 217,5 
bU C•HIDE 3,3 3,U 2,9 3,0 2,& 3,3 
bUS · B•MEAT 43,73 45,42 40,1>1 37,21 32,l0 32,1>6 
b4ô BoMILK 2ô7,1 2o9,2 21>3,8 219,o 275,5 265,1 
b47 B•HIDE 4,1 3,4 1,0 2,4 2,S ••• 1>48 P•MEA T 2,24 2,24 2,24 2,24 2,24 2,24 
o49 EGGS ô2,4 1>2,2 64~2 78,3 76,4 73,3 
oSO 
ı. sı 
o52 
b53 
ô54 
1>55 HBLE PRICE FARM•GATE PRICE TIME SERIES (TL/KGi 
b5b 
o57 !974 1975 !97ô ı 917 1918 !979 
o58. 
o59 WHEAT 2,30 2,61> 2~61 2,89 2;18 5~28 
c bO CORN 2,29 2,1>1 2,oı. 3,30 4.3& 5,9! 
obi RYE ı,o8 !,91 1,93 2,!8 2~9~ 4,23 
oo2 R!CE 5,18 5,27 5,40 9,35 ll,93 IB,n 
oo3 BARLEY !,88 2,07 2 •. ı o 2,41 3,35 4,78 
bbU CH!CKPEA 5,2U 5,40 6,58 11,1>9 t9~9b 22,71 
oo5 ORYBHN 8,01 9,78 ıo,u3 14,50 21>,10 38. 7b 
co o lENTIL 7,00 1,ı.ı 7 ''ı 9,56 ll,99 19,27 
1>1>7 POT ATO 1,91> 2,23 3,12 3,36 ıı,39 ıo,3o 

1 bb8 ON!ON 2,1ô 2,28 3~ ı s 3,9ô ı.,o3 7,17 "' w ôô9 GRPEPPER 2,ô0 3,24 4,!3 5,12 ıı,2o ıı,o3 ı 

o70 TOMATO 2,07 2,30 2,37 3,'11 7,02 '8,27 
o71 CUCUMBER 2,o5 2,54 3,oo 4,ô4 8,28 ıo,uı 
1>72 SUNfLOWER 4,ô2 5,22 5,77 7,07 8,2ı ll' 72 
673 O~lVE 5,97 5,82 5,38 8,o3 12,37 28,04 
oTU GROUNONUT 9,2b 8,b5 ıo,oa 14,93 ı 8,3! <8~33 
o7S SOYABE•N 2,oe 3,91 u,4o 5,39 6,'11 1 o,· 34 
oTO .SES•ME 12,97 ıcı. o o 15,50 t6,so 23~13 n~31 
o77 COTTUN 21,21 ıe,t6 2U~!8 28,U9 31 '03 49,61 
ô78 SUGARBEET o. 3b o,us o,s7 O,ôl 0,74 i ' ll 
oH TOBACCO !9,9U 2'1,91 3o,os 45,!9 48,00 bt,18 
o80 lfA &,25 7,50 8~50 ıo,oo 12,00 !4,50 
681 C lT RUS 2,81 3,!2 3,2U 4,56 7,53 ıo;os 
o82 GRAPE 3, 93 3,97 4 •• IJ4 8,35 ı2,ı.2 ı 9;04 
b83 APPLE 3,07 3,50 3,cıı 5,28 8,cıs 13,b0 
o84 PEA CH 3,07 3,59 4' 35 7,81 II,U9 ıs,92 
b65 APHlCOT 3,85 4,oı 4,62 8,55 ıı,49 ıs,2o 
oso CHERRY • s. 3U s, 5f 7,oı ı ı ,27 u,oo 17,31 
1>67 WH.DCHERRY 3,1>5 4,61 s,uz 8,20 ı•, 31 ıs;68 
ô88 ME~ON !,94 1,76 2,11 3, 30 5,1>7 8,47 
b89 STHAwSERRY 2,&7 7,7U 12~80 20,00 zs,oo 53,00 
o90 SANANA 1>,38 13,97 t9,a9 30,45 J8,oı. BO,b'l 
b'll QU!NCE 2,97 3,93 4,22 5,3b ı o, ı ı 14,43 
o92 PISTACHIO 30,9U 3!,28 3o,s7 4'1,12 5U,8S ııı,52 
1>'13 HAZELNUT ıt,o2 12,7ô 14,25 ıs, u ı 20,83 39,49 
o9U S•MUTTON IZ,ô2 13;71 lôo'94 23,24 37 .21> ıso ,·cı o 



GlMS 1~0 TURKEY 1979 AGRlCULTURE SECTOR MODEL 
H!STOR!CAL TlHE SERtES 

o95 SoM!LK 3,58 ~,96 
o9b S•wDOt. 22,02 33,!2 
o97 S•H!OE 15,oO 17.04 
c9& GoMUTTON Q.b7 10,89 
c99 Go'H l t.K 3,1 s 4,61 
700 G•wDOL 19,90 20,83 
701 G•H!OE !5,oO 17,04 
702 AoMUTTON 10,01 lı, 33 
703 AoM!LK 3,15 4,ol 
704 A•WOOL 44,78 49,53 
705 A-HlOE IS,bO 17,04 
70b BEEf 12,50 13,2ô 
707 CO .. H!t.K 3.4S 4,70 
708 C•H!OE .~b • 35 
709 BoMfAT 10,80 12,85 
710 BoMILK 3,bl 4,76 
7! ı B•HIOE ,4o ~35 
712 PoHEAT 31,70 lo,OO 
TU EGGS 0,98 l.tl 

JUNE 1982 

s: bl 7,o3 
4~: ~2 58,52 
lo;4o t8,51 
12,'U lb,49 
s;s7 5,82 

24,25 31,41 
16,40 t8,St 
13~38 19,oO 
5,57 5,82 

o4,o5 75,70 
lb,40 !8,51 
ıo,oo 24,o7 

s •. 48 o, 34 
,40 ,52 

14,49 ·,zl,t8 
s,u o, 31 
,.o ,52 

45,80 o4,90 
ı,·!b ı, 45 

9~79 17 ;81 
76,42 169,48 
33,35 60,02 
zc:oo 45,26 

6:2o 12,50 
s5:•1 99,28 
33:3s oo;o2 
28;56 •·r.~o 
8,20 12,50 

qqltQ] 266;84 
33,39 b0,02 
32,16 62,13 
10,04 14,30 
ı;2s 2,o4 

25,71 ~o,•o 
e, 78 12,81 
1,28 2~64 

107,25 ıoı,so 
2,18 1,30 

11/19/82 I0,52,o~, PAGE 17 
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GAHS 1;0 TURKEY 1979 AGRICULTURE SECTDR MODEL JUNE 1982 

71b 
717 
718 
719 
720 
721 
722 
723 
72~ 
725 
72• 
727 
728 
729 
730 
731 
732 
733 
734 
735 
7lo 
737 
738 
739 
HO 
741 
742 
Hl 
744 
HS 
Ho 
747 
748 
7Q9 
750 

DETREND PR!CES AND CALCULATE RISK fACTORS 

PARAMETER X VEAR !NDEX/197hl 1 1975~2, 197&:3 1 1977:4, 1978:$ 1 !9H:b/ 1 
SCALARS SX SUM Of X/21/ı SX2 SUH Of XX/91/ 1 EXRATE EXCHANGE RATE/35/, 

PH! RISK CDEffiCIENT/1/ 1 Pt HATHEHAT!CAL CONSTANT/3,141592&54/ 
PARAHElERS SY SUM OF V, SXY SUH Of PRDDUCT X AND y, 

AR REGRESSION tNiERCEPT 1 BR REGRESS!ON SLDPE 1 
RES!D RES!OUAL 1 OEPRICE OETRENOED PR!CE, 
ADJY AOJUSTED YlELDı REVCROP CROP NEG OEV!AT!ON OF ~EVENUEı 
REVL!VE L!VESTOCK NEG DEV!AT!ON Of REVENUE 1 
DELTA RISK COEfF!C!ENTı NEGDEVOBJ NEG DEV!AT!ON COST 1 

PRICECD 1 Y) : PR!CE(OıYl * 1000 1 EIRATE 1 
SY(O) : SUMCYı PR!CECOıY)) 1 
SXY(Q) • SUMCY, X(Yl•PRICECDıYii 1 
BRCDl : Co•SXYCO) • SX•SYCDI) 1 Co•SX2 • SX*•21'ı 
AR(O) : CSYCO)Ib\ • BRCOi•SX/o 1 
RE5!0C0 1 Yl • PR!CE(O,Yl • ARCO) • BRCOioX(Yl 1 
DEPR!CE(O,Yl • PR!CECO,•t9791) • RES!DCO,Yl 1 

DEPR!CE(O,IAVERAGEI) • SUM(y, DEPR!CE(O,Yii 1 b 
Y!ELO(O,Yl • Y!ELD(O,Yl 1 1000 1 
Y!ELDCO,'AVERAGEI) : SUM(Yı Y!ELD(OıY)l 1 o 1 
ADJY(0 1 !R,Y) : Y!ELDCOıY) * P(O,IR,IANIMAL'l 1 VXELO(O,tAVERAGE'i 1 
ADJY(O,J,Y) • Y!ELDCOıYl * Q(O,Jl 1 YIELD(0 1 tAVERAGEI) 1 
ADJY(O,!RJ,IAVERAGEI) : SUH(Y, ADJYCO,!RJ,Yll 1 b 1 
REVCROP(Y,!R,Tl : SUM(O, -DEPR!CECO,Yi•AOJyf0 1 IR,Yll • 

SUM(O, OEPRICECOı'AVERAGEI)*PCOıiR,Tii 1 
REVCROP(Y,•TEA···D•,•HECHANIZEDI) • o 1 
REVCROP(Yı!RoT\SCREVCROP(V,JR 1 T) GT O\ : O· 1 
REVLIV-E(Y,Jl • SUM(O, DEPR!CE(0 1 Y)•ADJY(O,J,Vi! • 

SUM(O, DEPR!CEC0 1 1AVERIGEI)*G(0,J)i 1 
REVLIVE(Y,J)SCREVLIVE(Y,J) GT Oj ~ O 1 

OELTA : CPI 1 bOl ** 0,50 
NEGOEVOSJ : PH! * DELTA 1 

11/19/82 10,52,04, PAGE 18 
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GA~S 1,0 TU~KEY 1979 AGR!CULTURE SECTDR MODEL JUNE 1982 
1979 PRODUCTION AND FOREIGN TRADE 

11/19/82 ıo,sz,o4, PAGE !9 

753 TASLE TRADE 1979 PRODUCTION ANO FOREIGN TRADE (!OOOMT ANO S/MT\ 
754 
755 PROaQ EXP•G EXPaP IMP•Q !MP•P OTH•Q 
75b 
757 WHEAT 13205 1231 125,·ı, b07 
758 CORN 1242 b80 
759 RYE 807 lO 130 399 
7b0 RI CE 225 22,8 383;3 
7o! BARLEY soo o o,s 141~1 Jn5 
H2 CH!CKPEA 285 so 589. ı ·lO 
7ô3 D.RYBHN ô9 0,3 8n,ı, b 
7b4 LENT!L 285 108 39&,7 •20 
H5 POTA TO 2870 12,9 171,4 
7bo 0Nl0N 1000 7b,5 94,7 
H7 GRPEPPER 545 0,4 497,1 
7b8 TOMATO 3500 25,ô ı 11 ;e 92,5 
7ô9 CUCUMBER soo 
170 SUNfL.OWER 590 e39 
771 OL! VE 430 5,4 ô80 148 
172 GRUUNDNUT 57,5 1,4 709,'o 
773 SOYAllEAN 3,3 
774 SE SAME .. 2& 
775 co; TUN ... 47ô,il t5o,o 1751 ;2 
77o SUGARBEE-T 8700 
717 TOilACCO 20b,4 &ç,·ı, 1908,3 

ı 718 TEA 555 30 "' 779 CITRUS 1147 131,5 182,7 "' ı 
780 GRAPE 3500 a,ı 27o,o 302 
781 APPLE 1350 29,7 224,2-
782 PEACH 220 0,9 2ıo:ı 
783 APR!COT ll o 
784 CHERRY 92 
785 WILDCHERRY so 
7.8~ MEL.ON 5220 23,2 eo,oı 
787 STRA•BERRY 22 o, ı 830,3 
788 SANANA 23,3 
789 QUINCE us o,ı 184,9 
79C PISTACH!O 20 O,b 37oo 
791 HAZELNUT 300 7,4 ltıs:9 282 
792 SoMUTTON 338 31 2220 
H3 S·MIL.K 1102,2 
794 S••OOL 59,3 1> 431!!,6 
HS S•HlDE 11>,2 
79b G·MUTTON 1 Ol, 5 a;a 2220 
H7 GoMlLK '571,1 
798 G••OOL 9,2 o•ı 700,2 
799 G•HIDE 3,8 
800 A.MUTTON b 0 5 o,z 2220 
801 AoH!L.K 54,9 
802 AowOOL 5,8 ı,s 804~1> 
803 A-H IDE ,3 
804 BEEV 3'11 4 1140 



GAHS 1,0 TURKEY lq7q AGR!CULTURE SECTDR MODEL 
1q79 PRODUCTION AND FOREIGN TRADE 

JUNE IÇB2 

805 
BO o 
807 
808 
809 
810 
811 
812 
813 
814 

COwoMILK 
C•HIDE 
Bo ME AT 
B·M!LK 
B•HIOE 
PoHEAT 
EGGS 

3381>,4 
Sl,b 
34 3 1140 

29b,ô 
2,7 

!32 18 1ô2 
4322,7 

815 PARAMETERS !MPRICE IMPORT PRICE 1 IMPlNDEX IMPORT INDEX, 
811> EXPR!CE EXPORT PRICE, EXPINDEX EXPORT INDEX 1 
817 
818 
819 l"PRICE(O) : TRADE(Q 1 1!MP•P') 
820 !MPINDEXCOlS!MPRICECDl : 1 1 
821 EXPRICECO) : TRADECOoiEXPoPI) 
822 EXPINDEXCOlSEXPRICE(O) ~ 1 1 
823 
8211 
825 
821> 

TA8LE PROCTRADE TRADE OF PROCESSED PRQDUCTS 

WHEAT TOHATO SUNFLDWER DLIVE TEA GRAPf 

fACTOR ,85 ,zo • 33 ~·20 ~ !9 'zs 
TPRJCE 132 b04,4 •!IBl,o 3,08 2223,·3 111>4~5 
WHEA TFLDUR 40 
TOHi.TP AS TE ıs;5 
SUNFL•OIL tl 
DLIVE•OlL n:& 
DRY•TEA s;7 
RAlSIN rs:ı. 
SH•HAZELNT 

SET PO PROCESSED PRODUCTS/ 

HAZELNUT 

,45 
2699,3 

127 

827 
828 
829 
830 
831 
832 
833 
834 
835 
Blo 
837 
838 
839 
840 

·841 
8C2 
8U3 
su u 
845 
84o 
847 
su e 
849 
es o 

WHEATFLOUR, TOHATPASTE, SUNFL•OIL 1 OLIVE•OIL 1 DRY•TEA, RAISIN; SH~HAZfLNT/ 1 

PAR4METERS JHPPPIND IHPDRTED PROCESSED PRODUCT INDEX, 
EXPPPIND EXPDRTED PROCESSED PRDDUCT INDEX 1 

851 PROCTRADE(IfACTQRioOlS(PROCTRADE(IFACT0RI 1 Q) EQ 0): 1 1 
852 lMPPPINDCPOoOlSCPROCTRADE(POoD) NE O AND PROCTRADECITPRICE1 0Q) LT O\ c 1 1 
853 EXPPP!ND(PO,OlSCPROCTRAOE(POoOl NE O AND PROCTRAOE(ITPRICEt,o\ GT Oj a ! 1 
854 PROCTRADE(PO,IPPPR!CEI) a SUM(OSPROCTRAOE(PO,OI, PROCTRADf(ITPRICEt,oii 1 

11/IÇ/82 ıo,s2,o~. PAGE 20 
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857 UBU CONSUME CONSUMPTION DATA 
858 
859 DEHANO INCOME fACTDR COST 
8o0 
Bol Wı<EAT .0,337 o o 'as 47,95 

' 8b2 CORN .o,3 o 0,90 44,55 
Bol RYf .o,c o 0~90 43,18 
BbU R!CE .o,2 o. 38 o;·os 89,77 
8b5 BARLEY -o,2s o 
8bo CH!CKPE4 .o, 31 o,ıı 
eıır ORYBEAN •0,31 o,ıı 
8&8 LE N TIL .o. 31 o,ıı 
8b9 POTA TO .o.2 0,3 
8.70 O<J!ON .o ,189 O,b 
871 GRPEPPER .o,ısq O,b 
872 TOHATO .. o,ıaq o,ıı 
873 CUCUMBER .o. ı 89 Oob 
874 SUNFLOWER •0,302 o,ıı 0''33 290,18 
875 OL IVE ' •0,305 Oob 0~20 290,18 
87b GRUUNDNUT •0,305 Oob 
877 SOYASEAN .o,305 O,b o 1 ıa 290,18 •. 878 SfSAHf •0,305 o,ıı 0;40 290,18 
879 CDTTUN .o,ı 0,5 
880 SUGARBEET .o,303 O,b o ;'ll. 98,50 
881 TOBACCO .o,ı o,s 

o;lı9 1 882 TEA .o,s o,s 241,42 "' "' 883 C !TR US •0,1971 o,rs 1 
884 GRAP[ •0,13 o, ı 
885 APPLE •O,l'l o,8 
88b PEACH .o,tq 0,8 
887 APRJCOT •0,14 0,8 
8B8 CHfRRY .. o,tq 0,8 
889 W!LDCHERRY .o,t'l o,8 
890 MELDN .0,189 O,b 
891 ST'RAw8ERRY .o. 1"4 0,8 
B92 SANANA .o,tLı 0,8 
893 QUINCE .o,t'l o,a 
B 9-" P!SUCHIO .o,'l 0,5 
895 H.ZELNUT .0,4 0,5 
89b S•HUTTON .o,s 1,2 
897 S•HILK .o,l 0,95 
898 S•WOOL .o,2 ı,ı8 
699 S•HlDE .o,3os ı • ı B 
900 G·MUTTON .o.s . ı. 2 
90 ı G•MILK .o, :s 0,95 
902 G•WOUL .o,2 1 • ı 8 
903 G•HIOE .o,lbS ı. ıe 
904 hMUTTON .o,s lo2 
905 hHlLK .o,3 0,95 
90b . A-WOOL .o,2 ı • 18 
907 A-H IDE .O,lbS ı .ıs 
908 BHF .o,&os 0,45 



GAHS ı:o TURKEY 1979 AGRICULTURE SECTOR HDDfL 
CONSUHPTION AND COSTS DATA 

CD••MlLK 
C•HlOE 
BoMfAT 
BoMILK 
B•HlDE 
PoMEAT 
EGGS 

.o,s 
•O,lb5 
.o.s 
.o,s 
•O, loS 
.o,oos 
.o,c 

1,75 
ı • ı 8 
0,45 
1,75 
1.18 
0,9 
o,es 

JUNE 1982 

909 
910 
9 ı ı 
'112 
913 
914 
915 
91b 
917 
918 
919 
'120 
921 
922 
923 
924 
925 
92b 
927 
928 
929 
930 
931 
'lll 

TABLE CONCENTRAT CONCENTRATES COEff!CIENTS 

WHEAT CORN RYE RICE BARLEY SUNfLOWER 

CowHfAT o,ıs 
C•CORN o,ıo 
C·~VE o,ıo 
C•~ICE o,ıo 
C•BARLEY o,'ıs 
C•SUNfLWR O,i!o 
C•COTTON 
C•SBEET 

CO TT ON SUGARBEET 

0,40 
o,·so 

11/19/82 ıo,s2,ot.ı, PAGE 22 
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GAMS 1,0 TUR~EY !979 AGRICULTURE SECTOR MODEL 
CONSUHPT!ON AND COSTS DATA 

JUNE 1962 

934 PARAHElERS COSTS !NPUT COSTS (TL PER KG OR HR) AND CAPITAL !TL PER HA) 1 
935 • TRACTOR COST US$ PER HR 
9lb • FERTILIZER COST USS PER KG 
937 
938 LASORoiQ 25 
93Q LABOR•2Q 25 
940 LASOHolQ 25 
9UI LA80Ro4Q 25 
942 
943 TRACTOR•ıa ıs 
944 TRACTOR•2Q ıs 
945 TRACTOR•3G ıs 
9Ub TRACTOR•UQ ıs 
9U7 
9U8 FERT•N ,15714 
949 FERT•P ,ı 
950 
95ı S•~HEAT b,S 
952 S•CORN 8 
953 S•RYE b 
954 S•RICE 24 
955 S•SARLEY 4,5 
951> S•CHlCKPEA 32,5 
957 S•DRYBEAN 39 
958 S•LENTIL 16,5 
959 S•POTATO ıo,s 
9b0 S•UN!ON 7,5 
9bl S•GRPEPPER 0,2 
9b2 S• TOMATO o,u 
91>3 S•CUÇUHBER 900 
'lo u S·SUNFLWR 20 
9c5 S•GRNUT 35 
'Ib b S•COTTON 10 
91>7 S•SBEET 64 
91>8 S• TOBACCO 0,02 
'lb9 S•HEI.ON 585 
910 S• ALFALFA bO 
971 S•FODDER 22,5 
972 
973 DLlVEoO !000 
97Q TEA···O 25000 
975 C!TRS•l soo o 
97b GRAPEoO 3820 
977 GRAPE~I 4310 
978 APPLE•I 3920 
n9 PEA C H• I ıosıo 
980 APRIC•I 5990 
981 CHERRoi 7590 
982 ~CHERol b130 
983 STBER•l 4b470 
984 SANAN•! 72980 
'185 QUINCol us o 

lı/19/82 ıo,sa,ou, PAGE 23 
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GAHS 1;0 

98b 
987 
988 
989 
990 
991 
992 
993 
99U 
995 
99b 
997 
998 
999 

1000 
1001 
1002 
1003 
ıoou 
1oos 
lO O b 
1007 
1008 
1009 
1010 
1011 
1012 
ı o ll 
101u 
1015 
I01iı 
1017 
1018 
1019 
1020 
1021 
1022 
IÖ23 
ıozu 

1025 
I02o 
1027 
1028 
1029 
1030 
ı o 31 
1032 
!03l 
1034 

• 

TURKEY !979 AGR!CULTURE SECTOR MODEL 
CONSUHPT!ON AND COSTS DATA 

JUNE 1982 

PIST A-0 
HAZEL•D 

PCOST 
QCOST 
lCON 
DPR! 
AlP~A 
PHAX 
QHAX 
OLEN 
OOEM 
CDEM 

2000 
2000 lı 

CROP PROOUCT!ON COSTS 1 
LIVESTOCK PRODUCT!ON COSTS, 

CONSUHPT!ON Of RAW PRODUCTS, 
DEMAND CURVE PR!CES, 

DEMAND CURVE !NTERCEPT, BETA DEMAND CURVE SLO~Er 
MAXIMUM PRICE, PH!N MINIHUM PR!CE, 
MAXIMUM OUANT!TY, QMIN MINIMUM QUANT!TYr 
QUANT!TV LENGTH, QOEM DEMAND QUANT!TYr 
AREA UNPER DEMAND CURVE, RDEH AREA UNDER DEMAND tURVEr 
DEMAND CURVE INDEX 1 

CONSUME(Or 1 fACTQRtlS(C0NSUMEIOı1FAeTORI) ED O)·~ 1 1 

COSTSILl : COSTS!LI 1 EXRATE 1 
COSTS!Dl : COSTS!DI 1 EXRATE 1 
COSTS!Il = COSTSCii 1 EXRATE 1 
PCOST!ILABOR 1 ılRıTl : SUM!Lı COSTS!Ll•PCL 1 1RıTii 1 
PCOST!•TRACTOR1 1 !R 1 TI = SUM(M 1 C0STS!HioP(MıiR 1 Tj) 1 
PCOST!•FERT!LlZERt,!R,Tl • SUM!Fı cOSTSCFi•P!FIIR,T)j 
PCOST!tSEED'ıiRıTl = SUH(Oı COSTS!Dl•P!Dı!RrTl ı 
PCOST!•CAPlTAL1 1 ! 1 Tl o SUM!Sı COSTS!l)•PISılıT\j 1 
QCQST!ILABOR'ıJ) o SUM!Lr COSTS!Li•D!LtJi) 1 

* DEMAND CURVES CALCULAT!ONS 
• 

TCON(Q) = TRADE!Oı'PRD•G'l + TRADEC0 1 1lMP.QI) • 
TRADE!Oı'EXP.Qij ·• TRADE!0 1 1QTH•Qil l 

OPR!(Ol = PRICE!o,ıtQ79tj • (CONSUMECOı'HCTOR'i•CONSUHE!O;ıcosTt)j 
BETA(Ol : DPRI!O\ 1 (C0NSUME!Oı10EHANDil • TCON!Oll 1 
ALP~A(Ol : DPR!!Ol • BETA!O) • TCON(Oj 1 
PMAX(Ol • 2 * DPRlCOl 1 
PM!N(D) : 0,2 * DPR!!O) 1 
QMAX(O) : (PM!N(Q) ~ ALPHA!Ol) 1 BETA!Ol 1 
QH!N(Ol : !PMAX(O) • ALPHA!Oll 1 BETA(Oj ı 
QM!N(0)$(PMAX(Ol GE ALPHA(D)l : O 1 
QLEN[O) • (QMAX(Dl • QM!N(Oll 1 lO 1 
QDEM!O,SEGl = QMIN!Ol + (QRO!SEGi • ~~ • QLEN(O) 1 . 
ODEM(D,SEGl = GDEH!O,SEG) • (·ALPHA!O + o:so • B~U!Ol * QOE~(O,SEGH 
RDEH(O,SEGJ • QDEH!0 1 SEGl • !ALPHA!Ol + 8ETA!Ol • QOEM!0 1 SEG)) 1 
QOEM(0 1 111)$(PMAX(Ol GE ALPHA!Dll: 0 1 
0DEM(0 1 11'lS!PMAX!Ol GE ALPHACDil :O 
RDEM(Q 1 111)S(PMAX(0) GE ALPHA(O)l ~ 0 
COEM!0 1 SEGl$QOEH!0 1 SEG) ~ 1 1 

11/19/82 !0,52,04, PAGE 24 
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GAMS 1~0 TURKEY 1979 AGRICULTURE -SECTOR MODEL 
RI~HT HAND SIDE 

JUNE 1982 

1037 TiBLE RESAV RESOURCE AVAILABIL!TY CIOOO HA, HOURS OR HEADSi 
1036 
1039 TOTAL 
lO QO 
1041 DRY•POOR !b0U7,4 
1042 DRY•GOOD b5b0 
1043 IRR•POOR 1571,9 
1040 IRR•GOOD 1221,8 
1045 TREE•LAND 2748,8 
IOOb PASTURE 21745,7 
IOU7 
1008 LABDR·IC 3088451 
ıoaq LABOR•2Q 3088051 
1050 LABOR•3Q 3088451 
ı o sı LAB0Ro4Q 3088451 
1052 
1053 TRACTORoiQ lo5188 
!054 TRACTORo2Q !b5188 
1055 TRACTOR•3Q lo5!88 
!OSb TRACTORoUQ lo5!88 
!057 
!058 SHEEP 4b02b 
!059 GOAT 15109 
!ObO ANGORA )bb b 
IObl CA TTLE 1551>7,1 
IOc2 BUffALO 1040,3 
10b3 MULE 2453 
10o4 POULTRY 58938,7 
1oos 
IOoo OL!VE•D 811 
1007 TEA• .... O 53;tı 
lO U C !TR S•! Sc;! 
l0b9 GR.tPEoO 7b5 
!070 GRAPE•I 85 
1071 APPLE•I 233,3 
!072 PEACH•I 22,4 
1073 AP~IC•I 27,4 
ı 074 CHERRol 19,1> 
1075 WCHER•l 11,5 
107b STBER•l 5 
1077 SANAN• I 1,5 
1078 QU!NC•I 7,4 
!079 PISTA-D 2c7,t 
ı o eo HAZEL•D 382,9 

11/19/82 ıo,sa,oa, PAGE i!S 
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GA~S 11 0 TURKEY 1979 AGR!CULTURE SECTOR MODEL 
. HOOEL 

JUNE 19R2 

1081 
108• 
ı o es 

.168o 
1087 
1088 
1089 
1090 
!091 
109Z 
I09l 
109Q 
1095 
I09o 
!OH 
1098 
1099 
1100 
1101 
1102 
ll 03 
IIOQ 
ll os 
1101> 
1107 
110a 
1109 
1110 
Illi 
1112 
1113 
ı ıı• 
lı ıs 
ı ı lO 
ı ı 17 
ı 118 

EGUATIONS LAND 
LANDE!THER 
LABTRAC 
ANIHALPWR 
ANIHALINV 
PURCFERT 
PRODCOST 
PRODUCTION 
COMBAL 
CONSUHPTN 
LIVFEED 
!HPORTL 
[XPDRTL 
PPTRADEL 
CONVEX 
TREVENUE 
Z!DENTITV 
SURPLUS 

POSITIVE 
VARIABLE$ CROPS 

PRDDUCT 
LAN OC 
PFERT 
PRCOST 
TOTALPROO 
TOTALCONS 
DEMfCN 
JHPORT 
E X PORT 
PPTRAOE 
TNEGOEV 
SUMNEGDEV 

VARIABLE PROFIT 

BASIC LAND tONSTRA!NTS 
LAND WJTHDUT RA!NfALL DIST!NCTIONS 
LABDR AND TRACTOR CONSTRAlNTS 
ANIHAL POWER BALANCES 
ANIMAL !NVENTORV 
PURCHASE Of fERTILIZER 
PRODUCTJON COSTS 
PRODUCTION BALANCES 
COHHODITV BALANCES 
CONSUHPTION BALANCES 
LIVESTOCK FEEO BALANCES 
IHPORT LIHIT 
EXPORT LJMIT 
PROCESSED PRODUCT TRADE LlM!T 
CONVEXITY CONSTRA!NTS ON DEMAND CURVES 
NEGATIVE DEV!AT!DN OVER TIME ' 
Z !DENTITY 
OBJECTIVE FUNCTION 1 

PRODUCT!ON OF CROP 
PRODUCTION Of LIVESTOCK 
LAND CHO!CES FOR CROPS 
PURCHASE OF fERTILIZER 
PRODUCT!ON COSTS 
TOTAL PRODUCTION !N RAW FORMS 
TOTAL CONSUMPT!ON !~ PROCESSEO FORMS 
DEMAND CURVES OF C~OPS AND LIVESTOCK 
IMPORT OF CROP AND LIVESTOCK 
EXPORT OF CROP AND LIVESTOCK 
TRADE OF PROCESSED PROOUCT 

.T NEGAT!VE OEV!AT!ON COUNTERS 
SUM OF NEGAT!VE DEV!ATION Z 1 
OBJECTIVE FUNCTION ı 

11/19/82 !0,52,04, PAGE 2b 
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GAMS ı;o TURKEV !979 AGR!CULTURE SECTOR MODEL 
MODEL 

JUNE IQ82 

1120 
ı t2ı 
ıı22 
ı ı 23 
112" 
ı 125 
ıızo 
1127 
1128 
ıt29 
1130 
ll 31 
ı 132 
1 ı 33 
1134 
ll! S 
lllb 
ı ı 37 
lll8 
1139 
11"0 
ll~ ı 
11•2 
ıı•3 
ll•• 
ı ı us 
ll4b 
11•7 
11•s 
11•9 
!ISO 
11s1 
ll 52 
1153 
1154 
1155 
ı-t Sb 
ll s 7 
lıS8 
1159 
1160 
111>1 
111>2 
ıtol 

ı ı•• 
ı ı os 
ııob 
ı ı. 7 
ııos 
ııo9 
tı7o 
ı ı 71 

LANO(Sıl., 

LANDE!THERCS2)~, 

LABTRAC(LHl,~ 

AN!MALPWR(A),, 

AN!HAL!NV(J)., 

PURCfERTCf),, 

PRODCOSTCEl,; 

PROOUCT!ONCO>i; 

COHBAL(Ol,, 

CONSUHPTN(Ol;, 

LIYFEEO(G) ,·, 

IMPORTLCO),, 

EXPORTL(Ol,, 

PPTRADELCPO),, 

CDNVEX(Ol 11 

TREVENUE ( Y),. 

SUM((!RtT), P(Sit!R 1 Ti•CROPS(!RrTi) + 
SUH(J, Q(Sı,Jl•PRODUCTCJl) + SUM(Cı !OC(SI,Cl•LANDC(Cil 
=L= RESAV(SiriTOTALt) 1 

SUM((!RıTl, P(S2,!R 1 Ti•CROPS(!RrTil :E: 
SUMCC, !OC(52rCi•LANOC!Cll 1 

SUM(!!RrTl, P(LMı!R,Ti•CROPS(!R,Ti) + 
SUH(J, G(LMrJl•PROOUCT(Jli &L: RESAV(LH;ITOTALii 1 

SUH((!RrTi~ P(A,!R,Ti•CROPSC!RtTli &L: 
SUM(J, Q(A 1 J)•PRDDUCTCJil 1 

PRODUCT(J) :L: RESAV(Jr'TOTAL'Iı 

SUM((!RrTl, P(f,!R,Ti•CROPS(!Rrlll ah PfERTCFi 

SUH((!RrTlr PCOSTCE;!R,Tl•CROPS(!RrTli + 
SUM(J, GCOST(E,Jl•PRODUCTCJil =E: PRCOSTCEi 1 

SUM((!RrTi 1 .p(o,IR,Ti•CROPS(!RtTli + 
SUM(Jr (I•GGCDii•GCO,J\•PRODUCTCJil =E= TOTA~PROO(O) 

TOTALPROOCO) + !MPINDEICD\•tMPORT(O) :Ez . 
TOTALCONS(O) + SUH(J 1 QQ(O)•GCOrJl•PRODUCTC~li + 
EXPINDEX(Ol•EXPORT(O) + SUMCPO, EXPPPINO(PO,O\• 
(1/PROCTRAOE(IfACTORt,oll•PPTRADE(PO)i ı 

TOTA,CONSCOi + SUM(PO; IMPPPINDCPO,O)•PPTRAOECPO)I 
:G: SUM!SEGr QOEM!OrSEG)•OEMfCN(O,SEGil 1 

SUM((!RrTl, P(G,IR,Ti•CRDPS(!RrT)) + 
SUM(O, CQNCENTRAT(G,oi•TOTALCON$(0)) 
:G: . SUM(Jr Q(G,Jl•PROOUCTCJil 1 

!MP!NDEX(O)•IMPORT(Oj 

EXP!NDEX(O)•EXPORT(Oj 

=L= 

=Lz 

TRADECO;ttMPwQI\ 

TRADECO,tEXP~Qt\ 1 

SUM(O, CiM~PP!NO(POrDitEXPPP!ND(PO,Oli•PPTRAOE(PO\i :Lm 
SUMCOr (fMPPPIND(PO,Oi+EXPPP!ND!POrO))•PROCTRADE(POrOii 1 

SUMCSEGr COEM(Q,SEGi•OEMfCN(0 1 SEG\) :Lz 

SUMCCIRtTl, REVCROPCVo!RrTI•CROPSCIRrTli + 
SUH!Jr REVL!VE(Y,Jl•PROOUCTCJil t 
TNEGOEVCVl :Gz O ı 

ı ' 

11/19/Si ıo,s;ı,o4, PAGE 27 
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GAHS 11 0 TURKEY 1979 AGR!CULTURE SECTOR MODEL 
MODEL 

JUNE ı982 

ı ı 72 
ı ı 7l 
1174 
ı 175 
lı7b 
ı 177 
ıl78 
1 ı 79 
ıl80 
1181 
11!2 
1183 
1184 
1185 

Z!DENTITY 11 

SURPLUS,, 

SUM(Y 1 2•TNEGDEVCYii •E• SUHNEGDEV 

SUH((0 1 SEGj, 0DEM!0 1 SEGI•DEMFCN!Q,SEGil + 
SUM(O, EXPRlCE(Ol•EXPORT(O)j • SUMCE, PRCOSTCEli • 
SUH(O, IMPR!CE(Ol•!HPORT(Oll • NEGDEvOSJ•SUHNEGOEV + 
SUHCPO, PROCTRAOE(P0 1 1PPPR!CE'l*PPTRADE(POi\ 
:E: PROFIT 1 

MODEL TURKEYI979 /ALL/ 1 
OPT!DNS l!HCOL=•It L!MROW:•1t ITERL!M:QOOO 1 
SDI.VE TURKEY1979 HAX!M!Z!NG PROFIT USING APEX! 1. 

11/19/82 10,s2;o4, PAGE 26 
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GAMS 1,0 TURKEY ı979 AGRICULTURE SECTOR MODEL 
REPORT 

JUNE !982 

ıı88 
ııs9 
ıı9o 
ı ıçı 

ı ı92 
ı ı 93 
ı ı94 
ıı95 
ı ı 9o 
ı ın 
ı ıçe 

ı ı 99 
ı2oo 
I20ı 
ı202 
ı 20 3 
1204 
ı205 
ı20b 
ı207 
1208 
1209 
ı2ıo 
ı2ıı 
ı212 
ı213 
ı2ıQ 

t2ı5 
ı2ıo 
12ı7 
ı2!8 
ızıq 

ı220 
ı22ı 
ı222 

ı223 
1224 
1225 
l22b 
ı227 
ı228 
ı229 
ı230 
ı2lı 
ı232 
ı2H 
ı234 
ı2l5 
ı23b 
1217 
ı238 
1239 

SETS CR CEREALS/WHEAT, CDRN, RYE, RICE 1 BARLEY/ 

fV FRU!TS AND VEGETABLES/ 
POTATO, ON!ON 1 GRPEPPERr TOMATO, CUCUMBER 1 CITRUS, GRAPE 1 APP~E; 
PEACH, APRICOT 1 CHERRY 1 W!LDCHERRY, MELON, STRAwBERRY, BANANA, 
GUINCE 1 P!STACH!Or HAZELNUT/ 

CTP COHMODI~Y TYPES/ 
G~A!NS, PULSES, VEGETABLES, Oll•CROPS, INDUSTR!AL, FRU!Ts; L!VESTDCK/ 

AG AGGREGATED OUTPUTS/ 
GRA!NS,CWHEAT, CORN, RYE, RlCEr BARLEY), 
PULSES,!CH!CKPEA 1 ORYBEANr LENT!LI, 
VEGETABLES,!POTATO, ON!ON 1 GRPEPPER 1 TOMATO, CUCUHBER, HELON); 
OIL•CROPS~CSUNFLOWER, OLIVEr GROUNDNUT 1 SOYABEAN 0 S~SAHEJ, 
!NDUSTRIAL,!COTTON, SUGARBEET, TOBACCO, TEA), 
FRUITS,!C!TRUS, GRAPE, APPLE, PEACH, APRICOTo CHERRY, WILOCHERRY, 

STRAWBERRY, SANANA, QUINCE, P!STACH!Oo HAZELNUT), 
LIVESTOCK;(S·MUTTON, S.H!LKr S•WDOL 1 S•H!DE, GoMUTTON 1 GoHlbK; 

G•WOOLo G•H!DE, AoMUTTON, A•H!LK, AowDOLo A•HIDE, 
BEEf! COWoH!LK, CoH!OEo B.MEAT, B•HILK, B•HIDE; P•MEATı 
EGGS 1 

TDRC /PRDoVALt PRDoVALoX, TRADED•lNP, TRAD•!NP•Xo NON•TR•YNP, 
N•IR•!NP•X, VALwADDEO, VoADD•Xı N8 1 NBoXo ORC•X, EPC, NPC/ 

PARAMETEHS PR!CES, PRODACT PRODUCTION ACCOUNTING, AREA, AVGYIELO; AVG!NP 1 

PRICESCOoii979FARMER1) ~ PR!CE(O,tt9791) 1 
PR!CES!Oo'ı979!MPORTI) : !MPR!CECOi 1 
PRICES(O,II979EXPORT') : EXPR!CE!O\ 1 
PR!CESCQ,IHARG!NALI) : COMBAL,H(Oj 1 

PRUDACT(O,ti979•PROD'l ~ TRADE(Q,tPRQ.Qt\ 
PRUDACT!O,tı979•EXPI) : TRADE(O,'EXP•QI) 
PRuDACTC0 1 tı979•!MPI) : TRADE(O,'!HPoQt) 
PRUDACT(O,IMDD·CONSUMI): TOTALCONS 1 L(Ol 
PRUDACT!Or'MOD•EXPORTI) • EXPORT,L(D) 1 
PRUDACTCOıiMOD•SURPLS') : CONSUMPTN,l!O) 
PRUDACT(O,IMOD•!HPORT') : l~PORT,L!O) 1 
PROD4CT(D,tMOO•PRODCT'): IOTALPROD,LCÇ) 1 
PRODACHPD, IMOO•TRADE t) : PPTRAOE,L(PO) 1 

ı 

1 
1 . 
• CONSUMPTN,L!01 

AVGY!ELD{O,II9791) : Y!ELDC0o'l9791) J 
AREA(Ol • SUM((li 1 T)SPCO,Iı,T), CROPS,L!II 1 T\I • 

SUH((R 1 7)$P!D 1 R1 T) 1 CROPS,LCR,T)•RR(0 1 R\/RS(IYEAR' 1 R)j + 
SUM(J$Q!O,J), !I•GQ(Ol)•PRQDUCT,LCJ\i 1 

AVGYIELD(O,IMODEL'l c TOTALPROD,L(Ol 1 AREA(O) 1 

D!SPLAY PRICES, PRODACT 1 CROPS,Lı AREA 1 AVGYIEL0 1 OEHFCN;L 1 
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ı241 
12ac 
ıc•l 
ız•• 
ı c uS 
12Ub 
12•7 
12U8 
1209 
1250 
1251 
1252 
1253 
Ic Su 
1255 
12Sb 
1257 

PARAMETER PR 1 NETINCDME 1 NET!HPORT 1 DRC 1 CULT4REA 1 

NET!NCOME(CTP) : SUH(OSAG!CTP,Qj, PR!CE(O,II979'l•TOTALPROD,L(O)\ ~ 1000 1 
NET!NCOME(IPRODCTNVALI) : SUH(CTP, NfTlNCQM((CTP)l 1 
NETlNCOME(El : PRCOST,L(El 1 1000 1 
NETINCOME('TOTALCOSTS'l • SUM(E, NfT!NCOMECE\i 1 
NET!NCOH[(IN[Tt) : NET!NCOMf(IPRDDCTNVAL'l • NETINCQM[(tTQTALCOSTStj 1 

NET!MPQRT(CTP 1 tMOD•lMPORTI) : SUM(OSAGCCTP 1 Dj 1 !MPR!CECDi•lMPORT~L!Oı~ 1 1000 1 
NET!MPORT(CTP,tHQDwEXPORTt) : SUM(O$AGCCTP 1 D), EXPR!CECDl•EXPORT;L(O l 1 1000 1 
NET!HPORTCCTP 1 tN[TI):NET!MPORTCCTP 1 1MQDoEXPORTI\oNET!MPORT(CTP;tMOOwjHPORT') 
NET!MPORT(tTOTALt 1 tHOD•IHP0RTti : SUM(CTP, NETIMPORTCCTP 1 1HDD•lHPDRT')) 1 
NET!MPORTCITOTALI 1 tMOD•EXPORTI) : SUM(CTP, NET!MPDRT!CTP,t~OD•EXPORTI)) 1 
NfT!MPORTC'TOTALI 1 tNETI) : SUMCCTP, NETIMPOR!ICTP,INETI)) 1 

O!SPLAY NETINCOHE, NETIHPORT 1 
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