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Abstract: This paper attempts to measure the impact of Turkey’s accession to the EU on the import of soybean and soy-meal using multi-product partial equilibrium model that consists of supply and demand models of soybean, broiler, and egg.  The policy simulation results indicate that EU accession will have moderate negative impact on broiler in the first four years of new regime and slightly positive impact on the supply of eggs during the next decade. Consequently soybean and soy-meal demand will be unchanged from the baseline, except for the first four years of the simulation period.    

The Impacts of EU Accession on Soybean and Soy-Meal Imports in Turkey

1. Introduction

Soybean and soy-meal import of Turkey is growing rapidly in recent years. It is expected that if current supply trend of soybean production does not change, Turkey will meet its domestic demand with an increase in import supply. Turkish soybean production has declined since 1987. It was 250 thousand metric tons (tmt) in1987. Recent statictics show that soybean production is around 40-50 tmt. Historically, Turkey has been a net importer of raw vegetable oils, soybean and soybean meal.  Its import of soybean meal has been increasing along with the expansion of broiler and egg production. Since the growth in meat consumption is directly linked to population and income growth, demand for import of protein meals is expected to escalate in coming years. This highlights the need to set accurate feed policy and trade regime for soybean and soy-meal. Given the size of area available for soybean production and its substitutes such as corn, expansion of area under soybean is not much of an option. Turkey has also been a net importer of corn since the late1980s. Import supply of corn has been increasing in accordance with the growth of poultry sector, red meat and milk production. Nonetheless, while there may be some close substitutes for vegetable oil and grain crops for feed ration, there are hardly any substitutes available for protein feeds, particularly soy-meal, for poultry sector. This indicates a continued and increasing reliance on imports to meet the domestic feed requirements. This situation also highlights an urgent need for setting up a national oilseeds policy aimed at closing the rapidly increasing gap between domestic production and consumption of oilseeds and oil meals. This reality entails to analyze future soybean and soy-meal demand of Turkey in order to keep its livestock sector in competitive environment. Because feed comprises approximately 70 percent of production cost of broiler and egg production. There are a few studies, which analyze the feed demand including soybean and soy-meal in Turkey. Among them, Yurdakul et al., (1999) estimated livestock supply and feed demand under the several policy environment and Koç et al., (1999) developed a simulation model to analyze oilseeds market under different policy regime. 

Since the upcoming evidence in near future for Turkey is the adaptation of the EU Common Agricultural Policy, the objective of this study is to estimate future import supply of soybean and soy-meal under the EU accession scenario. 

The next section describes the modeling approach used to analyze the import supply of Turkey. Policy simulation results follow the model description. The paper concludes with summary remarks and a brief discussion of the implications for Turkish feed policy.

2. Modeling Approach and Data

“Multi-Commodity Partial Equilibrium Simulation Model for Turkish Soybean Market” consists of several equations, which are soybean supply, soybean demand (crush demand and feed demand), soy-meal demand, broiler meat supply and egg supply.  Soybean supply is the sum of domestic supply and import supply. The meal supply comes from the crush model and import supply. Soybean demand consists of crush demand and feed use. Feed use is derived from broiler  and egg supply using feed conversion ratio and share of soy-meal and full fat soybean in feed ration in the broiler and layer feed. 

Soy-oil is a small percentage of domestic vegetable oil consumption and the consumption of soy-oil has been growing very rapidly since early 1980s. Considering that soy-oil is secondary or by product of crushing process, and consumers are indifferences between different vegetable oils such as cotton, sunflower and rapeseed in Turkey, we assumed that soybean crushers do not face the stagnant market for their raw soy-oil in the market. In other word, crushers can sell the raw soy-oil in the market as much as they produce. Consequently we did not include the soy-oil demand in the simulation model.  Final components of the simulation model are the broiler  and egg demand models. These models require solving equilibrium prices for broiler meat and egg for baseline projection. 

Several other price transmission equations (from world price to domestic producer or consumer and between domestic prices) are included in the model such as corn, soybean, barley, wheat, beef, eggs, and broiler. In the following section, the specification of the essential behavioral equations of the simulation model is presented. 

2.1. Soybean Supply

Domestic soybean production is derived from sown area and yield model. Soybean sown area is specified as a function of own-lag, ratio of lagged soybean price over corn price, and dummy for climate condition.
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Yield is specified as a function of own-lag, lagged producer price and dummy incentives:  
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 Soybean production is calculated as the product of sown area and yield.

2.2. Soybean Crush Demand 

Since processors crush the seeds for oil and meal productions, crush demand 
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, as in equation [3].  
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In equation [3], Pm, PO, and, PS indicate the price of soy-meal, soy-oil, and soybean, respectively. The ( m and ( O are the conversion factors for meal and raw oil for one unit of the soybean. 

The crush margin reflects the return from the crushing business. As long as the crush margin ratio is greater than or equal to 
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, where C is the unit crushing cost, then crushing is profitable. Substituting the profitability condition into equation [3] allows us to solve for one of the output prices as a function of other output price, oilseed price, and crushing cost.   
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Equation [4] can be used to stabilize the relationship between oilseed and oilseed product prices during the simulation period and to provide projections that are consistent with joint-product profit maximization. It can be seen from the Equation [4] that in order to calculate crush margin we need prices for oilseeds, oils, and meals. Since accurate domestic prices are not available for soybean oil and soybean meal, we used international prices as proxies. 

The international prices of these commodities are converted into domestic wholesale prices by equation [5]    

[5]  
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In equation [5], 
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 is the proxy price at the domestic wholesale level for the ith commodity, 
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is the Rotterdam price of the ith commodity, exr is the exchange rate, and T is the transfer cost, which includes the cost of transportation, insurance, other customs costs, and handling costs of the ith commodity from the Rotterdam Port to the Turkish wholesale market, and t is the tariff on the oil and meal. 

2.3. Soy-Meal Demand 

Since soy-meal is an important input in the broiler and layer feed ration, demand for soybean meal has been rising steadily over the last two decades in Turkey in accordance with supply growth of these protein foods. Since the broiler and egg sectors are the primary users of soybean meal in Turkey, we derive the soybean meal demand in the simulation period from the broiler and egg supply estimates using the feed efficiency and soybean meal share of broiler and layer rations. These coefficients were inserted into equation [6] to calculate the projected demand for soybean meal in Turkey.    
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In equation [6], Qmd is the soybean meal demand, the (’s are the feed efficiency coefficients, and the (’s are the share of soybean meal in broiler and egg feeds. Qe is the egg supply and Qb is the broiler supply. The feed efficiency coefficients and share of soy-meal in the feed rations are treated as constant in equation [6].  

Theoretically more consistent model is available to derive feed demand with incorporating cross price response, elasticity of substitution between production factors and technological changes (Fuller, 1997). This more advanced model allows the adjustment within feed ration as cereals and oilseeds meal price change. For the computability and data requirements forced us to employ equation (6) for deriving meal demand without considering cross-price response in this study. Persaud (1998) estimated Japan’s oilseeds demand. He extended Beatie and Taylor’s (1985) treatment of two joint products with one allocable input and one non-allocable input. Persaud used firm’s objective function, subject to the production function for oil and meal, and converted this function to unconstrained optimization problem. 

Since the simultaneous solution of the first order condition provides the demand equation for the factors of production. Persaud’s demand specification is theoretically more consistent and appropriate for structural analysis. But, this modeling approach is not very appropriate for baseline projection and policy simulation.     

2.4.  Domestic Supply of Soy-Meal

This study derives the domestic supply of soy-bean meal in the simulation period from the crush demand estimates for soybean. Equation [7] shows that the domestic supply of soy-meal (Qdsm) is the product of the crush demand (Qcrd) and the meal extraction rate (().
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2.5. Import Supply of Soybean Meal  

The international price for soy-meal is transmitted into the Turkish domestic market through price transmission equations. Moreover, stock demands for meal is assumed to remain constant at their average level over the last five years. Consequently, the net import quantity of the soy-meal (Qism) in equation [8] is projected as the excess demand on the domestic market.

[8]
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The aggregate consumption demand for soybean, then, is the sum of the demand for crush, seed use and other uses (full fat soybean use in the broiler feed ration). 
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If we treat recent average of the stock level will be continue at the same rate, then the differences between domestic production and aggregate consumption gives the import supply of soybeans.

2.6. Broiler Meat and Egg Supply

The supply component of the model is an annual model covering the production of broiler meat and egg.  Production equations for broiler and eggs were estimated using a single-equation approach based on the assumption that producers are profit maximizers.  The general form for the supply of the products is given in equation (10).

[10]
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Output prices are denoted by p and output by y.  The vector w contains prices of inputs, and Γ is a vector of lagged variables, a time trend, and shift variables. The contents of the w and Γ vectors vary by commodity since production of different products depends upon the biological constraints of the animals involved. In accordance with the indirect profit function, broiler supply was specified as a function of  “ quasi gross profit margin (QGPM) ” (11)
. Egg supply was also specified as a function of QGPM, lag of the QGPM, time trend (T) and dummy variable. The QGPM enables us to incorporate several policy variables for policy simulation. 
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2.7. Broiler Meat and Egg Demand

In this study, livestock product demand is derived from single equation demand function, because it is easy to estimate and use in the construction of simulation model. 

Per capita chicken consumption is modeled as a function of own-price, per capita real GDP (Y), and auto-regressive trend (lag of the per capita consumption). Auto-regressive trend in the equation (12) reflects habit persistence of the consumers.

[12]
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Since the purpose of this study is to measure the impact of the alternative policies on the livestock supply and soybean and meal demand, it is more appropriate to include prices of the substitute products (beef and sheep meat) as explanatory variables. To fulfill this objective, following synthetic demand equation was used in the simulation model in stead of the equation (12).      
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Where (i is the expenditure elasticity as a proxy for income elasticity, (i is the own-price elasticity, and (ij is the cross-price elasticity. The superscripts(s) indicate the substitute products prices (beef and sheep meat). 

Egg demand model is defined as a function of own-price over Consumer Price Index (CPI) and per capita GDP (Y)
.  

[14]
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Data on broiler and egg production, disappearance, and trade were obtained from Ministry of Agriculture and Rural Affairs (MARA, APK). Soybean sown area, yield, price of crops, price of feed, price of meat and egg were obtained from the State Institute of Statistics (SIS). International historical prices and projections, EU policy prices, and EU policy variables come from FAPRI (Food and Agricultural Policy Research Institute). The coefficients for the feed conversion and composition of feed ration reported in the study conducted by Yurdakul et al., (1999) has been used in the derivation of full fat soybean and soy-meal demand. Except broiler supply and egg demand equation, all of the behavioral equations were estimated by OLS in Double-Log, Lin-Log or Linear form. Primarily trials indicated that simultaneity problem exist for broiler supply and egg demand, this problem required to use 2SLS or IVM estimator to get unbiased parameters estimation. Elasticities calculated from the poultry supply and demand models are shown in Table 1. The parameter estimation and diagnostic statistics of the models (1 to 14, excluding 13) are presented in final part of the paper (see Appendix).   

Table 1. Demand and Supply Elasticities for Egg and Chicken Meat 

	DEMAND
	Elasticity

	Egg
	

	Own-price 
	-0.70

	Income 
	0.53

	Broiler*
	

	Income 
	0.88

	Own-price 
	-1.23

	Cross-price with respect to beef
	0.60

	Cross-price with respect to sheep meat 
	0.30

	SUPPLY
	

	Egg
	

	Elasticity with respect to quasi gross profit margin (t-1)
	0.50

	Broiler
	

	Elasticity with respect to quasi gross profit margin (t)
	1.88


* Note: Koç (1999) estimated the elasticity using household data. 

The Impact of the EU Accession Scenario on the Turkish Soybean and Meal Market 

As known baseline projection is necessary to measure the impact of the alternative policies for ex-post period. Baseline projection requires the future values of the macroeconomic variable that are presented in Table 2.  The macroeconomic variable is consistent with the agreement between Government of Turkey (GT) and International Monetary Found (IMF) on Turkish macroeconomics indicators. International prices used in the model for historical and ex-post simulation periods were taken from FAPRI. International prices for baseline projections include cereals, soybean, beef, and soy-oil. The prices of these goods in domestic market were derived using price transmission equations from international price projection of the FAPRI to domestic producer prices. In the price transfer model, we have also considered the import tariff for cereals, beef, meal, and soybean. It was assumed that import tariff of these commodities will be the same as current level during the simulation period. In this simulation model, broiler and egg prices are solved within the model using the market equilibrium or clearing condition. In other words, the prices, supply, and per capita consumption of broiler and egg are determined simultaneously for the projection period. The baseline projection starts from 2000 and is calibrated from 1999. In this paper, the baseline projection of the main component of the simulation model was not directly reported, but the percentage change from baseline of main component is presented together with EU accession scenario results (Table 2 and 3).  The EU accession scenario uses several changes on the prices of output and input of broiler and egg. The prices of the other meats are also included in the scenario. These policy variables for the EU accession scenario consist of the production aid for oilseeds, feed subsidy, intervention prices for cereals, compensatory payment for cereals, beef intervention price, sheep meat intervention price, and producer price of broiler. 

Feed subsidy was converted into per kg feed basis and subtracted from feed price for simulation period. Oilseeds production aid was also converted into per kg basis and added to baseline producer’s price. Intervention prices of cereals were considered for the raw material prices for the feed industry during the simulation period.  

The result of the scenario is reported in the Table 3 and 4.  As seen in the Table 3, broiler producer price will decline 8 percent on average in the first four year of the scenario period. After 2008, producer price will be the same as the baseline price. The feed price will also decline around 40 percent during the entire simulation period. The net result of output and input price changes can be seen from the QGPM that will be 10 percent above the baseline margin. The broiler supply will be below the baseline in the first four year of the simulation period and it will start to increase after 2005 and excess the baseline level in the last five years of the new regime. Since the prices of the substitute products also determine the demand of broiler, decline in the substitute products prices will pull down the broiler demand up to 25 percent below the baseline during the policy simulation period. The feed use of soybean will proportionally change with the production change of the broiler. Since the new policy reduces the soybean feed demand, the soybean import will be below the baseline first four years of the simulation. But it is not proportional with broiler supply.  The supply growth of the eggs due to new policy will prevent to larger decline of the soy-meal use, and the import supply of the soy-meal will be moderately lower than the baseline in the first four years of the scenario. The import supply of the soybean will be slightly higher than the baseline in the last four years of the simulation period.  As reported in the Table 3, both producer prices of egg and layer feed price will decline during the policy simulation period. But, decline in feed price is substantial (49 to 54) and this will make egg production more profitable relative to baseline. Although the egg production is more profitable, in-elastic demand will restrict the large growth in the supply of eggs. 

Conclusions and Policy Recommendation

This study quantifies the possible impact of the adaptation of the EU Common Agricultural Policy in Turkey on the poultry sector, soybean, and soy-meal market. The impact of the new policy is significant on broiler market, particularly broiler demand. The results of the study show that broiler producers will be worse off in the first four years of the simulation period relative to baseline and they will recover their baseline position at the end of the period. Although the broiler consumption will decline with new policy regime, the consumer may be better off due to compensating their meat consumption, because decline in the prices of substitute meat reduce the broiler consumption.  

Both the baseline and policy scenario result indicate that Turkey will be significant importer of soybean and soy-meal during the next decade. Soybean and soy-meal import in Turkey will reach 424 and 664 thousand metric tons respectively by the new policy regime that are slightly higher than the baseline. 

In the light of the simulation results, we can conclude that the sector will continue to grow in competitive market environment. But, it is important to keep in mind that this simulation analysis does not consider the transaction cost, product differentiation, and consumer health concern. The competitiveness may also require reducing transaction cost in marketing channel in order to stay in the market. Food safety requirements and health concern of consumers should also be considered for the competitiveness.     

Table 2. Macroeconomic Variables Assumptions 

	
	1999
	2000
	2001
	2002
	2003
	2004
	2005
	2006
	2007
	2008
	2009

	
	Thousand Turkish Liras

	Population (Thousand)
	64385
	65311
	66229
	67140
	68043
	68938
	69825
	70703
	71572
	72431
	73279

	Per Capita GDP at 1987 Price
	1708
	1785
	1852
	1932
	2017
	2107
	2200
	2299
	2403
	2512
	2627

	CPI (1968=100)
	9972
	13811
	16476
	18074
	18951
	19870
	20834
	21844
	22904
	24015
	25179

	WPI (1968=100)
	14037
	20255
	24712
	27430
	28939
	30530
	32209
	33981
	35850
	37822
	39902

	Exchange Rate (TL/ $ U.S)
	418
	573
	737
	805
	843
	882
	923
	966
	1011
	1058
	1107

	
	Percentage Change From the Previous Year

	Population
	1.5
	1.4
	1.4
	1.4
	1.3
	1.3
	1.3
	1.3
	1.2
	1.2
	1.2

	Per Capita GDP 
	-6.4
	4.5
	3.7
	4.4
	4.4
	4.4
	4.5
	4.5
	4.5
	4.5
	4.6

	CPI (1968=100)
	53.1
	38.5
	19.3
	9.7
	4.9
	4.9
	4.9
	4.9
	4.9
	4.9
	4.9

	WPI (1968=100)
	64.9
	44.3
	22.0
	11.0
	5.5
	5.5
	5.5
	5.5
	5.5
	5.5
	5.5

	Exchange Rate (TL/$ U.S)
	60.6
	37.2
	28.6
	9.3
	4.7
	4.7
	4.7
	4.7
	4.7
	4.7
	4.7


Table 3. Scenario Product Prices

	
	1999
	2000
	2001
	2002
	2003
	2004
	2005
	2006
	2007
	2008
	2009

	
	Million Turkish Liras Per Metric Ton

	Broiler Feed Price
	110
	149
	109
	119
	134
	143
	154
	163
	175
	187
	201

	Percentage Change from Baseline
	0
	0
	-36
	-40
	-39
	-39
	-39
	-39
	-39
	-40
	-40

	Broiler Producer Price
	509
	769
	914
	1007
	1080
	1154
	1231
	1312
	1400
	1494
	1594

	Percentage Change from Baseline
	0
	0
	-8
	-10
	-7
	-5
	-3
	-2
	-1
	-2
	0

	Broiler Consumer Price
	926
	1429
	1675
	1850
	1987
	2126
	2272
	2423
	2590
	2768
	2958

	Percentage Change from Baseline
	0
	0
	-6
	-7
	-4
	-2
	0
	2
	3
	3
	5

	Quasi Gross Profit Margin
	399
	619
	805
	888
	946
	1011
	1078
	1149
	1225
	1307
	1393

	Percentage Change from Baseline
	0
	0
	8
	10
	10
	10
	10
	10
	10
	10
	10

	Layer Feed Price
	77
	108
	63
	66
	73
	78
	84
	89
	96
	102
	109

	Percentage Change from Baseline
	0
	0
	-49
	-54
	-53
	-53
	-53
	-54
	-54
	-54
	-54

	Eggs Producer Price
	421
	630
	708
	859
	924
	1023
	1120
	1213
	1326
	1423
	1546

	Percentage Change from Baseline
	0
	0
	-8
	-5
	-6
	-5
	-5
	-5
	-5
	-5
	-5

	Beef Consumer Price
	2581
	3980
	4154
	4201
	4400
	4609
	4828
	5057
	5297
	5549
	5812

	Percentage Change from Baseline
	0
	0
	-24
	-32
	-31
	-29
	-26
	-25
	-27
	-31
	-31

	Sheep Meat Consumer Price
	2417
	3386
	3968
	4152
	4368
	4595
	4833
	5080
	5361
	5658
	5964

	Percentage Change from Baseline
	0
	0
	-12
	-19
	-17
	-15
	-12
	-10
	-12
	-15
	-15

	Soybean Producer Price 
	133
	170
	221
	251
	281
	298
	320
	337
	364
	386
	415

	Percentage Change from Baseline
	0
	0
	11
	9
	7
	7
	7
	6
	6
	6
	6

	Corn Producer Price

	71
	88
	130
	138
	145
	151
	159
	166
	174
	182
	191

	Percentage Change from Baseline
	0
	0
	19
	11
	7
	5
	3
	1
	-1
	-4
	-6


Table 4. The Impact of the EU Accession Scenario on Broiler and Egg Supply and Soybean and Meal Demand

	
	1999
	2000
	2001
	2002
	2003
	2004
	2005
	2006
	2007
	2008
	2009

	
	Thousand Metric Tons

	Chicken Production 
	662
	713
	695
	707
	791
	856
	925
	997
	1079
	1156
	1276

	Percentage Change from Baseline
	0
	0
	-9
	-12
	-8
	-5
	-1
	1
	2
	2
	5

	Chicken Demand
	660
	703
	686
	690
	712
	738
	767
	803
	834
	868
	902

	Percentage Change from Baseline
	0
	0
	-9
	-13
	-16
	-17
	-17
	-18
	-20
	-23
	-25

	Eggs Production
	661
	693
	710
	758
	772
	803
	830
	852
	881
	900
	928

	Percentage Change from Baseline
	0
	0
	0
	2
	2
	2
	2
	2
	2
	2
	2

	Eggs Demand
	649
	686
	703
	751
	765
	796
	823
	846
	874
	893
	921

	Percentage Change from Baseline
	0
	0
	0
	3
	2
	2
	2
	2
	2
	2
	2

	Soybean Production 
	61
	64
	61
	61
	64
	68
	70
	72
	73
	75
	76

	Percentage Change from Baseline
	0
	0
	-5
	-2
	1
	3
	4
	5
	6
	7
	9

	Soybean Demand for Crush
	223
	213
	208
	221
	231
	232
	235
	237
	240
	242
	246

	Percentage Change from Baseline
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Soybean Feed Demand
	132
	143
	139
	141
	158
	171
	185
	199
	216
	231
	255

	Percentage Change from Baseline
	0
	0
	-9
	-12
	-8
	-5
	-1
	1
	2
	2
	5

	Soybean Import
	295
	292
	286
	301
	325
	335
	350
	364
	383
	398
	424

	Percentage Change from Baseline
	0
	0
	-4
	-6
	-4
	-3
	-1
	0
	0
	0
	2

	Meal Production
	176
	168
	165
	175
	183
	184
	186
	187
	190
	191
	194

	Percentage Change from Baseline
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	Meal Demand 
	513
	545
	544
	567
	606
	643
	681
	719
	762
	800
	858

	Percentage Change from Baseline
	0
	0
	-5
	-6
	-3
	-2
	0
	1
	2
	2
	4

	Meal Import 
	336
	377
	380
	392
	423
	460
	495
	532
	572
	609
	664

	Percentage Change from Baseline
	0
	0
	-7
	-8
	-5
	-2
	0
	2
	3
	2
	5
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Appendix

Table A1. Parameter Estimates of Chicken Demand Model, 1980 to1998

	Independent variables/ Dependent variable
	Ln (Per Capita Consumption)

	Constant
	0.46

(1.00)

	Dependent Variable (t-1)
	0.58

(6.30)

	Per Capita Reel GDP (at 1987 Price)
	0.00079

(2.78)

	Chicken Retail Price / CPI
	-10.5

(-2.83)

	DIAGNOSTIC
	

	R2 
	0.98

	Adjusted R2 
	0.97

	D (h)
	0.13

	F 
	171.0

	Theil (U)
	0.43

	Bias
	0.000

	Variance
	0.006

	Covariance
	0.994

	Regression
	0.000

	Disturbance
	1.000


 In the parenthesis are t values and bold indicates parameters are significant at the 1 percent significant levels.

Table A2. Parameter Estimates of Eggs Demand Model, 1980 to 1998

	Independent variables/ Dependent variable
	Ln (Per Capita Eggs Consumption) 

	Constant
	0.458

(2.21)

	Dependent Variable (t-1)
	0.769

(5.83)

	Per Capita Reel GDP (1987 Price)
	0.00019

(1.20)

	Lag of (Eggs Retail Price / CPI) 
	-4.596

(-2.45)

	Dummy (D1= 1 for 1989)
	-0.148

(-2.80)

	DIAGNOSTIC
	

	R2 
	0.97

	Adjusted R2 
	0.96

	D (h)
	0.25

	F
	119.7

	Theil (U)
	0.60

	Bias
	0.000

	Variance
	0.007

	Covariance
	0.993

	Regression
	0.000

	Disturbance
	1.000


In the parenthesis are t values and bold indicates parameters are significant at the 1 percent significant levels

Table A3. Parameter Estimates of Egg Supply, 1979-1998

	Independent variables /Dependent variable
	(Eggs Production)

	Constant
	-42.60

(1.40)

	Dependent variable [t-1]
	0.792

(6.86)

	Quasi Gross Profit Margin
	1854.1

(2.18)

	Time trend 
	6.35

(2.48)

	DIAGNOSTIC
	

	R2 
	0.98

	Adjusted R2 
	0.97

	D(h)
	0.22

	F 
	277.7

	Theil (U)
	0.55

	Bias
	0.0000

	Variance
	0.0045

	Covariance
	0.9955

	Regression
	0.0000

	Disturbance
	1.0000


t-values in parentheses

Table A4. Parameter Estimates of Chicken Supply, 1979 to1998

	Independent variables/ Dependent variable
	Ln (Production )

	Constant
	1.058

(2.71)

	Dependent variable [t-1]
	0.657

(4.01)

	Quasi Gross Profit Margin
	8.094

(1.47)

	DIAGNOSTIC
	

	R2 
	0.93

	Adjusted R2 
	0.92

	D-W
	1.39

	Theil (U)
	0.83

	Bias
	0.00000

	Variance
	0.00079

	Covariance
	0.99920

	Regression
	0.01098

	Disturbance
	0.98902


t-values in parentheses.  *2SLS estimation result with instrumental variable using time trend and per capita GDP as instruments. 

Table A5. Parameter Estimates of the Area Planted to Soybean, 1982 to 1997

	Independent variables/Dependent variables
	Ln (Area sown)

	Constant
	7.92

(4.39)

	Dependent variable [t-1]
	0.28

(1.75)

	Ln (Soybean / Corn producer price ratio) [t-1])
	0.47

(2.7)

	Dummy 1 (D= 1, for 1986 and 1987; incentive)
	0.82

(3.9)

	DIAGNOSTIC 
	

	R2 
	0.86

	Adjusted R2 
	0.82

	D.W
	2.08

	F 
	20.4

	Theil (U)
	0.55

	Short-run elasticity with respect to price ratio
	0.47

	Long-run elasticity with respect to price ratio
	0.65


Note: t-value in parentheses. 

Table A6. Parameter Estimates of the Soybean Yield, 1982 to 1997

	Independent variables/Dependent variables
	Ln (Yield)

	Constant
	4.03

(13.9)

	Dependent variable [t-1]
	0.47

(12.6)

	Ln (Soybean producer price/WPI, [t-1])
	0.25

(3.29)

	DIAGNOSTIC
	

	R2 
	0.94

	Adjusted R2 
	0.92

	D(h)
	1.39

	F 
	79.5

	Theil (U)
	0.34

	Short-run own-price elasticity 
	0.25

	Long-run own-price elasticity 
	0.47


Note: t-value in parentheses. 

Table A.7. Crush Demand Model Estimates for Soybeans, 1982 to 1998
	Independent\Dependent Variable
	Ln (Crush, Thousand Metric Tons)

	Constant
	4.23 

(7.29)

	Ln (Crush [Qt-1] )
	0.28

(4.49)

	Soybean Price  / Soy Oil Price 
	-1.64

 (-1.84) 

	R2
	0.69

	Adjusted R2
	0.64

	F
	14.16

	D (h)
	1.16

	Theil Forecast Statistics 
	

	Bias
	0.000

	Variance
	0.090

	Co-variance
	0.906

	Regression
	0.000

	Disturbance
	1.000

	Elasticity with respect to price ratio
	

	Short-run 
	-0.85

	Long-run
	-1.18


Note: t-value in parentheses. 

� QGPM is calculated as producer’s output price less feed price, because feed comprises about 70 percent of production cost of broiler and egg (Yurdakul  et al., 1999). 


Since the simultaneity exists in the broiler market, Instrumental Variable Method (IVM) was used to estimate broiler supply using beef producer  price and time trend as an instruments. 





� Since the simultaneity exists in the egg market, 2SLS were used to estimate model. In the first stage, egg price is determined using current year egg supply and broiler price as an explanatory variables.  


� Corn producer price is calculated intervention price plus compensatory payment. 
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