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Abstract

This study projected the oriental and non-oriental tobacco demand in Turkey during 2000-2010 using partial equilibrium model. Study results indicate that the total tobacco demand in Turkey for cigarettes consumption will continue to grow and reaches 134 thousand tons in 2010, conditional of the realization of macro-economic and world price projections used in the simulation model. But, the share of the oriental tobacco in domestic use will decline from 63 thousand tons in 1999 to 47 thousand tons in 2010. Simulation results show that non-oriental tobacco importation of Turkey will continue to grow and reach 86 thousand tons at the end of the decade. Import in 2010 will be 1.75 times greater than the import in 1999. According to the projection, 64 percent of the total tobacco used for domestic cigarettes consumption will be captured by imported non-oriental tobacco in 2010. The own-price and income elasticity of cigarettes is –0.13 and -0.25 and 0.18 and 0.35 for short and-long-run respectively. Income elasticity indicates that tobacco is necessity in Turkey. Elasticity measures confirm that population and per capita income growth is the main demand shifter in the domestic tobacco market. According to long-run own-price elasticity, real cigarettes price is a significant economic tools to reduce the cigarettes demand in Turkey. The long-run supply elasticity of tobacco is 1.25 from aggregated estimates that indicates tobacco supply is very sensitive to real price changes. 

1. Introduction 

 Although Turkey has been an important producer of oriental tobacco and it has been self-sufficient in tobacco, the country has become an importer of non-oriental tobacco during the last decades and its tobacco importation will likely continue to grow in the future. The share of Turkey in world oriental tobacco production has been around 30 to 45 percent during the last decade. Turkey removed restriction on cigarettes import in 1984 in order to prevent smuggling that caused unfair competition. Furthermore state monopoly on cigarettes production was deregulated in 1989. Following the import liberalization, cigarettes import increased and reached 15 thousand metric tons (tmt) in 1993 and thereafter cigarettes import declined. Currently Turkish cigarettes import is almost zero, because most of the globally well know brand is produced in Turkey with Joint Venture Corporation by private sector. Following the import liberalization, private and state monopoly has started to import non-oriental (flu-cured, burley and others) tobacco. The state monopoly (called TEKEL) has also been importing non-oriental tobacco since late 1980s for its cigarettes production. The share of TEKEL in total importation has been very high because TEKEL introduced new cigarettes brands to consumers in late 1980s and early 1990s that include non-oriental tobacco in its blend. Total non-oriental tobacco import of Turkey reached 49 tmt in 1999. Turkey has also been an important exporter of oriental tobacco. Turkey’s annual average processed leaf tobacco exportation was 96 thousand tons during 1979-83 periods and reached 129 thousand tons during 1995-99 periods. Turkey has also exported cigarettes since 1994 and its annual average exportation has been 9.7 thousand tons during 1995-99 periods. Domestic demand of cigarettes has almost doubled from 59 thousand tons in 1980 to 115 thousand tons in 1999. The share of cigarettes with filter has also increased from 63 percent in 1980 to 99 percent in 1999. Imported non-oriental tobacco share in cigarettes production was 6.7 percent in 1989 and reached 40 percent in 1999. Although domestic demand of tobacco (cigarettes) has been increasing, the use the processed leaf tobacco from domestic production declined from 74 thousand tons in 1980 to 54 thousand tons in 1999. 

TEKEL’s share in domestic cigarettes market has been declining since 1990 and  private firms’s market share reached 30 percent in 1999. Evaluation of recent data indicates that Turkey has been a net exporter of tobacco and cigarettes since 1993 (Figure 1). Turkey’s net gain from tobacco- cigarettes exportation was 268 million U.S dollar in 1999, However, the tobacco import bill and export gain of Turkey was 293 and 561 million U.S. dollar in 1999 respectively.    
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Currently, excess supply of tobacco causes excess carryover stock of tobacco that subject to reduce by Government in order to reduce budget outlay that has been a hot debate in Turkey’s tobacco policy. The development trend in the tobacco market during last two decades suggests that substantial part of growth in total tobacco demand in future will be captured by imported tobacco. This implies that demand for domestic oriental tobacco will further decline and the current level of quota will further be lowered, ceteris paribus. 

   These events motivated us to analyze the tobacco market in Turkey in order to provide more eloborated quatitative information on future supply, demand, trade, and stock of tobacco that may help to current debate on tobacco market reform and better supply management in the future. The next section describes the modeling approach used to analyze the tobacco market in Turkey. 

The study developed a simulation model based on partial equilibrium in order to derive supply, demand and trade projections for oriental and non-oriental tobacco. Study also presents impact of additional cigarettes tax on total, non-oriental tobacco demand and carryover stock.  Baseline projection and policy simulation results follow the model description. The paper concludes with summary remarks and a brief discussion of the implications for Turkish tobacco policy. 
2. Tobacco Partial Equilibrium Model 

Tobacco market model consist of five behavioral equations that are domestic supply, import supply, domestic demand, export demand, and price transmission. Tobacco carry over stock is obtained from market closure condition. The specification of the each behavioral equation is briefly explained as follows.   

2.1. Domestic Supply (Processed Leaf Tobacco): 

Domestic supply is derived from domestic raw tobacco production using conversion factor from raw tobacco into processed leaf tobacco. The domestic raw tobacco production is the sum of regional production that is obtained area by multiplying yield. 
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where,
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 Is the total raw tobacco production in current year (t1=1980,……., and t20 =1999), 

A1, t is the area devoted for tobacco in the first region in current year (Aegean),  

V1, t is the tobacco yield per hectare in the first region, 

A2, A3, A4, V2, V3, V4, are tobacco area and yield in Marmara, Black Sea, and Central-South- Eastern Regions respectively. Note: Qs needs to be adjusted with conversion factor.       
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where, 
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 is the per hectare gross-return of tobacco (yield multiplied by producer price) 
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 is the price received by farmers for per kg of tobacco, 

 D is the dummy variable (represent rainfall in yield equation and production quota in the area equations) 

2.2. Domestic Tobacco Demand

The domestic tobacco demand is derived from cigarettes consumption in the domestic market using a conversion factor that is the content of oriental processed leaf tobacco in total cigarette production. In the demand model, cigarettes consumption is calculated per adult person that the adult person is assumed more than 14 years old and over. Per adult cigarettes consumption is specified as a function of habit persistence (lag of the consumption), real price, and per capita income.             
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where, 
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is the per adult annual cigarettes consumption, 
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is the weighted arithmetic average of cigarettes price (deflated by CPI), 

Y  is the per capita annual GDP at1987 price.  

2.3. Tobacco Export Demand
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where,
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 is the annual processed tobacco exportation 
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  is the tobacco export price 

Exr  is the exchange rate (Turkish Liras Per U.S $)   

 2.4. Tobacco Import Supply

Tobacco import supply is specified in term of the domestic cigarettes demand and trend variables. It can be re-specified if both side is divided by cigarettes demand. Thus, dependent variable in the new equation is the ratio (import tobacco / domestic cigarettes demand) and independent variable is trend.     
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2.5. Price Transmission

In this study, it is assumed the domestic tobacco price is exogenous and proportionally changes with world price that implies unit price transmission elasticity (Bredahl et al., 1979).  Although Turkey exports a biggest percent of oriental tobacco in the world, its share in total world tobacco trade is very small. Thus, Turkey is a price taker in the world tobacco market.  
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Where,

P is the price and superscripts D and W indicates domestic and world prices respectively. 

t is the import tariff on tobacco import,

Note: Flue-cured price of the USA is assumed a world price since the USA is the biggest tobacco exporter in the world market.  

2.6. Carryover Stock  

Since supply, demand and price is determined by behavioral equations, carry over stock can be determined as a residual equation from market closure condition.     

 (6)  
[image: image16.wmf][

]

)

(

)

(

1

Im

st

t

EX

t

d

t

t

s

t

st

t

Q

Q

Q

Q

Q

Q

-

+

+

-

+

=


where,
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is the stock level in current year. 

3. Data and Estimation

The cigarettes consumption, processed leaf tobacco for cigarettes production, processed tobacco exportation, non-oriental tobacco importation, cigarettes production, and cigarettes exportation data obtained the annual program of the State Planning Organization in Turkey. Regional tobacco sown area, yield, production, and cigarettes price data obtained from State Institute of Statistics (SIS) in Turkey. 

Other macro data including population, CPI, WPI, exchange rate obtained various publications of the SIS. The tariff on tobacco importation and tobacco trade regime is obtained from Under Secretary of Foreign Trade. Flue-crude tobacco price obtained from the USDA. Some other variables such as cigarettes production and market share of different brands obtained from General Directory of State Tobacco Business. All of the behavioral equation was estimated using Ordinary Least Square estimator (OLS). The coefficients and statistical fits of the models are reported in the tables are given in the Appendix.  

4. Elasticity of Tobacco Demand and Supply 

As seen in the Table 1, own-price and income elasticity of cigarettes is –0.13 and -0.25 and 0.18 and 0.35 for short and-long-run respectively. Income elasticity indicates that tobacco is a necessity in Turkey. Elasticity measures confirm that population and per capita income growth is the main demand shifters in the domestic tobacco market. According to long-run own-price elasticity, real cigarettes price is not negligible economic tools to reduce the demand in the market however 100 percent increases in real price will lead to 25 percent decline in the cigarettes demand in the long-run. The tobacco demand elasticities are estimated in this study is comparable with previous studies. Tansel (1993) estimated own-price and income elasticity as –0.21 and –0.37 and 0.41 and 0.71 for short and-long-run respectively. Tansel’s study used the data that covers 1960-1988 periods while the current study used the data belongs to 1980-1999 periods. The differences in the size of elasticity seem reasonable since both study used different time series for tobacco demand. At regional and aggregate level area response elasticity with respect to own-gross return and own-price yield elasticity of tobacco is seen in Table 1. Own-price yield elasticity for some regions is not reported in the table due to insignificant coefficient estimates of the models. Sum of the area and yield response elasticity can be assumed as own-price supply elasticity of tobacco. According to this assumption, the long-run supply elasticity of tobacco is 1.25 from aggregated estimates that indicates tobacco supply is very sensitive to real price changes. Inelastic demand and elastic supply suggest that production quota is inevitable for tobacco production in Turkey. In this case, production quota is the least costly among the alternatives such as deficiency payment and support price without production quota (Gardner, 1987). Otherwise excess supply will dramatically lower the producer price unless government does not make support purchasing. 

On the other hand, government support purchasing leads to excess carry over stock that is currently criticized at the budget deficits and efficiency viewpoint.                                           

Table 1. Tobacco Demand and Supply Elasticity  

	Cigarettes Demand (Current Study) Period: 1980-1999
	

	Income (Short-Run)
	0.18

	Income (Long-Run)
	0.35

	Own-Price (Short-Run)
	-0.13

	Own-Price (Long-Run)
	-0.25

	Tansel (1993) Period: (1960-1988)
	

	Income (Short-Run)
	0.41

	Income (Long-Run)
	0.71

	Own-Price (Short-Run)
	-0.21

	Own-Price (Long-Run)
	-0.37

	Area Response 
	

	Aegean Region 
	

	With Respect to Gross Return  (Short-Run)
	0.55

	With Respect to Gross Return  (Long-Run)
	0.73

	Marmara Region 
	

	With Respect to Gross Return 
	0.59

	Annual Average Growth Rate (%)
	3.86

	Own-price (Yield)
	0.63

	Black Sea Region 
	

	With Respect to Gross Return
	0.28

	Own-price (Yield)
	0.58

	Central-South-East Anatolia Region
	

	With Respect to Gross Return  (Short-Run)
	0.50

	With Respect to Gross Return  (Long-Run)
	1.25

	Turkey (Aggregated)*
	

	With Respect to Gross Return  (Short-Run)
	0.60

	With Respect to Gross Return  (Long-Run)
	0.97

	Own-price (Yield)
	0.28

	Export (With Respect to Turkish Export Price)
	-0.07

	Tobacco Import / Cigarettes Demand 
	

	Annual Average Growth Rate (%)
	3.95

	Processed Leaf Tobacco Use / Cigarettes Demand 
	

	Annual Average Growth Rate (%)
	-3.83

	Price Transmission
	

	From World Price to Tobacco Producer Price 
	0.99

	From Tobacco Producer Price to Cigarettes Price
	1.00


Not: Yield is calculated as weighted average using area share of region in total area. 

5. Baseline Projection of Tobacco Supply, Demand, Trade, and Stock 

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 variables are consistent with the macro economic stabilization program called “transition to powerful economy in Turkey” that the program started in May 2001. Population projection is given in the table obtained from the SPO that was used for eighth-five year development plan studies. The price of the tobacco in domestic market was derived using price transmission equations from U.S flue-cured farm price projection of the USDA to domestic producer prices. In the price transfer model, it was also considered the import tariff on tobacco. It was assumed that import tariff of the tobacco will be the same as current level during the projection period. The baseline projection of tobacco covers period of 2000-2010 and it was calibrated from 1999 level. Baseline supply, demand, trade, and stock projections of the tobacco are given in Table 3. Baseline supply projection is based on the continuation of tobacco production without production quota, but the production bounded as 85 thousand tons in 2001. As seen in the table, with the recovery from economic crisis in 2001, the tobacco demand will continue to grow and reaches 134 thousand tons at the end of next decade while the oriental tobacco share in total demand will decline from 63 thousand tons in 1999 to 47 thousand tons in 2010. Simulation results show that non-oriental tobacco importation of Turkey will continue to grow and will reach 86 thousand tons at the end of the decade that the import in 2010 will be 1.75 times greater than the import in 1999. According to the projection, 64 percent of the total tobacco demand will be captured by imported non-oriental tobacco in 2010. 

It is expected that Turkey’s tobacco exportation will be stable during the next ten years around 145 thousand tons. As seen in Table 3, tobacco stock will reach 1254 thousand tons at the end of projection period unless production is not been restricted. One of the scenarios in this study is the impact of production quota on the carry over stock. As seen in Table 4, the impact of tobacco production quota on the carry over stock level will be substantial and will reduce the carry over stock 89 percent comparing the baseline in 2010. Another policy scenario result is seen in Table 5 that assumes the new tax on cigarettes such as health externality will be charged as 100 percent of current price. The scenario results show that domestic demand of tobacco will decline around 27 percent, non-oriental tobacco importation will decline around 29 percent, and carry over stock will increase 3 to 7 percent during the projection period. 

6. Conclusions 

As verified by the scenario, declining in cigarettes demand and continuation of past production without production quota in the future will be very costly due to huge carry over stock accumulation. Inelastic demand and elastic supply indicates that Turkey needs to put production quota for the efficient supply management of tobacco in Turkey. The results of baseline and scenarios also indicate that production quota is inevitable in tobacco production in Turkey, but the level of quota will be depend on the structure of domestic cigarettes demand and the level of exportation. If the market share of the globally well-known brand of cigarettes grows more rapidly than the projected growth and Turkey’s tobacco exportation will be lower than the baseline projection level, Turkish government will further need to reduce the tobacco production. In other words, current production quota will not provide a guarantee to farmers for keeping their current quota level unless the share of oriental tobacco in cigarettes production and projected tobacco export does not hold constant.  It can be recognize from the results, government should be aware of the demand shifts in the domestic cigarettes market in favor of globally well-known brand that will reduce the oriental tobacco demand in domestic market. Projected tobacco importation will be 34 thousand tons greater in 2010 than the tobacco imported in 2000 that is not negligible quantity in terms of total domestic tobacco demand and exportation.           

  Table 2. Macro Variable and US Tobacco Price

	Variables 
	1999
	2000
	2001
	2002
	2003
	2004
	2005
	2006
	2007
	2008
	2009
	2010

	
	Percentage Change from Previous Year

	Per Capita GDP 
	-6.4
	4.5
	-4.5
	4.5
	4.5
	4.5
	4.5
	4.5
	4.5
	4.5
	4.5
	4.5

	WPI 
	53.1
	32.7
	57.6
	16.6
	8.4
	4.2
	4.2
	4.2
	4.2
	4.2
	4.2
	4.2

	CPI
	64.9
	39.0
	52.5
	20.0
	10.0
	5.0
	5.0
	5.0
	5.0
	5.0
	5.0
	5.0

	Exchange Rate 
	60.6
	37.2
	100.7
	16.6
	8.4
	4.2
	4.2
	4.2
	4.2
	4.2
	4.2
	4.2

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

	Population Over 15 Years Old (Million Person)
	41.6
	42.2
	42.9
	43.5
	44.2
	44.8
	45.5
	46.2
	46.9
	47.6
	48.3
	49.0

	US Tobacco Price
	$ /Pound

	Farm  (Flue-Cured)**
	175.5
	173.6
	179.0
	182.0
	185.0
	188.0
	191.0
	194.0
	196.0
	198.0
	201.0
	204.0


  ** Tobacco price projections obtained from the publication of the USDA (2000). 

  Table 3. Baseline Projections for Tobacco Domestic Supply, Demand, Trade, and Stock 

	
	1999
	2000
	2001
	2002
	2003
	2004
	2005
	2006
	2007
	2008
	2009
	2010

	Domestic Tobacco Production 
	259
	257
	255
	278
	288
	292
	297
	302
	306
	310
	315
	320

	Tobacco Demand 
	112
	115
	105
	102
	103
	105
	109
	113
	118
	123
	128
	134

	-Processed Oriental Leaf Tobacco Use
	63
	63
	56
	52
	51
	50
	49
	49
	49
	48
	48
	47

	Tobacco Import 
	49
	52
	49
	50
	52
	56
	59
	64
	69
	74
	80
	86

	Tobacco Export 
	129
	148
	145
	145
	145
	145
	145
	145
	145
	144
	144
	144

	Tobacco Stock 
	314
	333
	376
	446
	527
	614
	707
	805
	909
	1017
	1132
	1254

	-Cigarettes Demand 
	115
	117
	107
	105
	105
	107
	110
	114
	118
	123
	127
	132

	Stock  / Tobacco Demand 
	2.8
	2.9
	3.6
	4.4
	5.1
	5.8
	6.5
	7.1
	7.7
	8.3
	8.8
	9.4

	Import  / Tobacco Demand 
	0.44
	0.45
	0.47
	0.49
	0.51
	0.53
	0.55
	0.57
	0.59
	0.61
	0.63
	0.65

	Processed Oriental Leaf Tobacco Use / Cigarettes Demand 
	0.55
	0.54
	0.52
	0.50
	0.48
	0.46
	0.45
	0.43
	0.41
	0.39
	0.38
	0.36

	Import  / Cigarettes Demand 
	0.43
	0.44
	0.46
	0.48
	0.50
	0.52
	0.54
	0.56
	0.58
	0.61
	0.63
	0.65


  Table 4. The Impact of Production Quota on Domestic Supply and Stock  

	
	2001
	2002
	2003
	2004
	2005
	2006
	2007
	2008
	2009
	2010

	Domestic Supply
	
	
	
	
	
	
	
	
	
	

	Scenario
	185
	185
	185
	185
	185
	185
	185
	185
	185
	185

	Baseline Projection
	255
	278
	288
	292
	297
	302
	306
	310
	315
	320

	Change 
	-70
	-93
	-103
	-107
	-112
	-117
	-121
	-125
	-130
	-135

	Percentage Change (%)
	-27
	-33
	-36
	-37
	-38
	-39
	-40
	-40
	-41
	-42

	Stock
	
	
	
	
	
	
	
	
	
	

	Scenario
	306
	283
	262
	241
	222
	204
	186
	170
	155
	142

	Baseline Projection
	376
	446
	527
	614
	707
	805
	909
	1017
	1132
	1254

	Change 
	-70
	-163
	-266
	-373
	-484
	-601
	-722
	-847
	-977
	-1111

	Percentage Change (%)
	-19
	-37
	-50
	-61
	-69
	-75
	-79
	-83
	-86
	-89


  Table 5. The Impact of Health Externality Taxes on Tobacco Demand, Import, and Stock     

	
	2001
	2002
	2003
	2004
	2005
	2006
	2007
	2008
	2009
	2010

	Domestic Demand 
	
	
	
	
	
	
	
	
	
	

	Scenario
	87
	78
	75
	77
	79
	82
	85
	89
	93
	97

	Baseline Projection
	105
	102
	103
	105
	109
	113
	118
	123
	128
	134

	Change 
	-18
	-25
	-28
	-29
	-30
	-31
	-32
	-34
	-35
	-37

	Percentage Change (%)
	-17
	-24
	-27
	-27
	-27
	-27
	-27
	-27
	-27
	-27

	Non-Oriental Import
	
	
	
	
	
	
	
	
	
	

	Scenario
	41
	38
	38
	40
	42
	45
	49
	53
	57
	61

	Baseline Projection
	49
	50
	52
	56
	59
	64
	69
	74
	80
	86

	Change 
	-8
	-12
	-14
	-16
	-17
	-18
	-20
	-21
	-23
	-25

	Percentage Change (%)
	-17
	-24
	-27
	-29
	-29
	-29
	-29
	-29
	-29
	-29

	Stock
	
	
	
	
	
	
	
	
	
	

	Scenario
	386
	469
	565
	650
	742
	840
	943
	1051
	1165
	1286

	Baseline Projection
	376
	446
	527
	614
	707
	805
	909
	1017
	1132
	1254

	Change 
	10
	23
	37
	36
	35
	35
	34
	34
	33
	32

	Percentage Change (%)
	3
	5
	7
	6
	5
	4
	4
	3
	3
	3
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APPENDIX

Table A1.  Cigarettes Demand Model Estimates  (1980-1999)

	Independent Variables 
	Per Adult Annual Cigarettes Use (Kg)

	Intercept 
	-2.42

(-1.46)

	Dependent Variable (t-1)
	0.48

(2.38)

	Ln (Per Capita GDP at 1987 Price)
	0.39

(1.94)

	Ln (Wholesale Cigarettes Price (Kg / TL) / WPI)
	-0.27

(-3.03)

	Dummy Variable (D=1 1996 and after)
	0.27

(2.89)

	R2 
	0.86

	Adjusted R2 
	0.83

	D(h)
	1.41

	F
	22.3

	Theil (U)
	0.68

	Bias
	0.000

	Variance
	0.036

	Covariance
	0.964

	Regression
	0.000

	Disturbance
	1.000


In the parenthesis are t statistics and bold indicates parameters are significant at the 1 or 5 percent significant levels
Table A2.  Imported Tobacco / Cigarettes Demand Model Estimates (1989-1999)

	Independent Variables 
	Imported Tobacco / Cigarettes Demand 

	Intercept 
	0.0091

(0.22)

	Trend
	0.039

(6.37)

	R2 
	0.82

	Adjusted R2 
	0.80

	D.W
	2.38

	F
	40.6

	Theil (U)
	0.61

	Bias
	0.000

	Variance
	0.050

	Covariance
	0.950

	Regression
	0.000

	Disturbance
	1.000


In the parenthesis are t statistics. 
Table A3.  Processed Oriental Leaf Tobacco Use for Cigarettes Production / Cigarettes 

                   Demand Model Estimates (1986-1999)

	Independent Variables 
	Processed Leaf Tobacco Use  / Cigarettes Demand

	Intercept 
	1.34

(24.30)

	Trend
	-0.038

(-11.82)

	R2 
	0.92

	Adjusted R2 
	0.91

	D.W
	1.28

	F
	139.7

	Theil (U)
	0.54

	Bias
	0.000

	Variance
	0.020

	Covariance
	0.979

	Regression
	0.000

	Disturbance
	1.000


In the parenthesis are t statistics. 
Table 4.  Processed Leaf Oriental Tobacco Exportation Model Estimates (1981-1999)

	Independent Variables 
	Ln (Processed Leaf Tobacco Exportation: Tons)

	Intercept 
	3.85

(14.45)

	Ln (Export Price * Exchange Rate  / WPI)* 
	-0.066

(-2.86)

	R2 
	0.34

	Adjusted R2 
	0.31

	D.W
	2.14

	F
	8.17

	Theil (U)
	0.63

	Bias
	0.000

	Variance
	0.255

	Covariance
	0.744

	Regression
	0.000

	Disturbance
	1.000


In the parenthesis are t statistics. * Export price is a unit value as calculated dividing export value by export quantity. 

Note: Unit value is adjusted using weight of the different tobacco in total exportation.   
Table A5.  Aggregated Tobacco Sown Area Model Estimates (1980-1999)

	Independent Variables 
	Ln (Turkey Tobacco Sown Area: Hectare)

	Intercept 
	7.11

(4.69)

	Dependent Variable (t-1)
	0.38

(3.01)

	GRt-1 (Producer Price * Yield Per Hectare / WPI) 
	0.0023

(5.50)

	Dummy (D=1 1995 and 1996 for Production Quota)
	-0.16

(-1.87)

	R2 
	0.80

	Adjusted R2 
	0.76

	D(h)
	0.58

	F
	22.4

	Theil (U)
	0.54

	Bias
	0.000

	Variance
	0.047

	Covariance
	0.953

	Regression
	0.000

	Disturbance
	1.000


In the parenthesis are t statistics. 
Table A6.  Aegean Region Tobacco Sown Area Response Model Estimates (1980-1999)

	Independent Variables 
	Ln (Aegean Tobacco Sown Area: Hectare)

	Intercept 
	8.36

(5.35)

	Dependent Variable (t-1)
	0.25

(1.86)

	GRt-1 (Producer Price * Yield Per Hectare / WPI) 
	0.00197

(5.48)

	Dummy (D=1 1995 and 1996 for Production Quota)
	-0.14

(-1.79)

	R2 
	0.82

	Adjusted R2 
	0.78

	D(h)
	0.77

	F
	20.70

	Theil (U)
	0.52

	Bias
	0.000

	Variance
	0.051

	Covariance
	0.949

	Regression
	0.000

	Disturbance
	1.000


In the parenthesis are t statistics. 
Table A7.  Marmara Region Tobacco Sown Area Response Model Estimates (1980-1999)

	Independent Variables 
	Ln (Marmara Region Tobacco Sown Area: Hectare)

	Intercept 
	8.55

(53.5)

	GRt-1 (Producer Price * Yield Per Hectare / WPI)
	0.00199

(3.07)

	Trend
	-0.039

(-2.59)

	R2 
	0.40

	Adjusted R2 
	0.32

	D.W
	2.38

	F
	5.01

	Theil (U)
	0.58

	Bias
	0.000

	Variance
	0.225

	Covariance
	0.775

	Regression
	0.000

	Disturbance
	1.000


In the parenthesis are t statistics. 
Table A8.  Black Sea Region Tobacco Sown Area Response Model Estimates (1980-1999)

	Independent Variables 
	Ln (Black Sea Region Tobacco Sown Area: Hectare)

	Intercept 
	10.36

(61.04)

	GRt-1 (Producer Price * Yield Per Hectare / WPI) 
	0.00096

(1.71)

	Dummy (D=1 1995 and 1996 for Production Quota)
	-0.16

(-1.33)

	R2 
	0.29

	Adjusted R2 
	0.17

	D.W
	1.69

	F
	2.48

	Theil (U)
	0.69

	Bias
	0.000

	Variance
	0.298

	Covariance
	0.702

	Regression
	0.000

	Disturbance
	1.000


In the parenthesis are t statistics. 
Table A9.  Central-South-East Anatolia Region Tobacco Sown Area Response Model 

                   Estimates (1980-1999)

	Independent Variables 
	Ln (Central-South-East Anatolia Region Tobacco Sown Area: Hectare)

	Intercept 
	3.71

(2.33)

	Dependent Variable (t-1)
	0.61

(3.71)

	GRt-1 (Producer Price * Yield Per Hectare / WPI) 
	0.0031

(2.43)

	R2 
	0.80

	Adjusted R2 
	0.78

	D(h)
	0.40

	F
	30.72

	Theil (U)
	0.78

	Bias
	0.000

	Variance
	0.055

	Covariance
	0.945

	Regression
	0.000

	Disturbance
	1.000


In the parenthesis are t statistics. 
Table A10.  Aggregated Yield Model Estimates  (1989-1999)

	Independent Variables 
	Ln (Turkey Tobacco Yield Per Hectare)

	Intercept 
	6.59

(69.1)

	Pt-1 (Producer Price / WPI) 
	0.74

(3.02)

	R2 
	0.55

	Adjusted R2 
	0.50

	D(h)
	0.36

	Rho*
	-0.47

(-1.76)

	Theil (U)
	0.46

	Bias
	0.000

	Variance
	0.199

	Covariance
	0.800

	Regression
	0.000

	Disturbance
	0.999


*Model was estimated using Cochrane-Orcutt iterative procedure for autocorrelation.  

 In the parenthesis are t statistics. 
Table A11. Aegean Region Yield Model Estimates  (1989-1999)

	Independent Variables 
	Ln (Aegean Region Tobacco Yield Per Hectare)

	Intercept 
	6.91

(71.2)

	Trend
	-0.011

(-1.67)

	R2 
	0.25

	Adjusted R2 
	0.15

	D.W
	2.38

	F
	2.80

	Theil (U)
	0.63

	Bias
	0.000

	Variance
	0.344

	Covariance
	0.665

	Regression
	0.000

	Disturbance
	1.000


In the parenthesis are t statistics. 
Table A12. Marmara Region Yield Model Estimates  (1989-1999)

	Independent Variables 
	Ln (Marmara Region Tobacco Yield Per Hectare)

	Intercept 
	5.50

(11.48)

	Pt-1 (Producer Price / WPI) 
	1.83

(1.68)

	Trend
	0.056

(2.89)

	R2 
	0.57

	Adjusted R2 
	0.48

	D.W
	1.51

	F
	5.36

	Theil (U)
	0.82

	Bias
	0.000

	Variance
	0.138

	Covariance
	0.862

	Regression
	0.000

	Disturbance
	1.000


In the parenthesis are t statistics. 
Table A13. Black Sea Region Yield Model Estimates  (1989-1999)

	Independent Variables 
	Ln (Black Sea Region Tobacco Yield Per Hectare)

	Intercept 
	5.88

(18.61)

	Pt-1 (Producer Price / WPI) 
	1.38

(2.14)

	Trend
	0.014

(1.44)

	R2 
	0.44

	Adjusted R2 
	0.29

	D.W
	1.80

	F
	3.09

	Theil (U)
	0.63

	Bias
	0.000

	Variance
	0.205

	Covariance
	0.795

	Regression
	0.000

	Disturbance
	1.000


In the parenthesis are t statistics. 
Table A14.  Central-South-East Anatolia Region Tobacco Yield Model Estimates 

                    (1980-1999)

	Independent Variables 
	Ln (Central-South-East Anatolia Region Tobacco Yield Per Hectare)

	Intercept 
	6.73

(36.68)

	Trend
	0.027

(2.12)

	R2 
	0.33

	Adjusted R2 
	0.26

	D.W
	2.22

	F
	4.51

	Theil (U)
	0.63

	Bias
	0.000

	Variance
	0.268

	Covariance
	0.732

	Regression
	0.000

	Disturbance
	1.000


In the parenthesis are t statistics. 
Table A15.  Price Transmission Model Estimates (1987-1999)

	Independent Variables 
	Ln (US Tobacco Support Price * Exchange Rate) 

 (Pound / $)

	Intercept 
	0.988

(4.36)

	Ln (Turkish Tobacco Producer Price)
	0.999

(45.84)

	R2 
	0.99

	Adjusted R2 
	0.99

	D.W
	1.45

	F
	2100.9

	Theil (U)
	0.26

	Bias
	0.000

	Variance
	0.0013

	Covariance
	0.999

	Regression
	0.000

	Disturbance
	1.000


In the parenthesis are t statistics. 
Table A16.  Price Transmission Model Estimates (1987-1999)

	Independent Variables 
	Ln (Tobacco Producer Price)

	Intercept 
	-6.38

(-18.10)

	Ln (Cigarettes Wholesale Price)
	1.09

(35.16)

	R2 
	0.99

	Adjusted R2 
	0.99

	D.W
	1.45

	F
	1235.9

	Theil (U)
	0.34

	Bias
	0.000

	Variance
	0.002

	Covariance
	0.998

	Regression
	0.000

	Disturbance
	1.000


In the parenthesis are t statistics. 
Table A17.  Cigarettes Demand, Processed Tobacco Use for Cigarettes Production and 

                      Tobacco Trade  (Thousand Tons) 

	Years
	Cigarettes Consumption


	Cigarettes sold by Monopoly (TEKEL)


	Processed Oriental Leaf Tobacco Use for Cigarettes Production 
	Processed Oriental Leaf Tobacco Exportation


	Non-Oriental Tobacco Importation



	
	With Filter 
	Non-Filter
	With Filter 
	Non-Filter
	
	
	

	1977
	31.0
	26.5
	
	
	68.2
	61.8
	

	1978
	35.0
	25.7
	
	
	71.0
	77.3
	

	1979
	44.7
	24.1
	
	
	84.9
	91.0
	

	1980
	37.4
	21.4
	39.9
	23.2
	74.2
	83.7
	

	1981
	43.0
	22.2
	42.7
	21.4
	72.0
	131.0
	

	1982
	48.1
	15.4
	41.6
	12.4
	70.4
	104.9
	

	1983
	52.3
	11.0
	52.4
	11.0
	70.2
	69.5
	

	1984
	55.8
	8.2
	53.0
	8.2
	69.0
	69.7
	

	1985
	56.6
	6.9
	52.5
	7.0
	67.9
	102.7
	

	1986
	59.0
	6.0
	52.0
	6.4
	69.8
	82.0
	

	1987
	65.9
	5.9
	55.2
	5.9
	66.8
	106.5
	

	1988
	64.0
	4.8
	54.2
	4.8
	58.9
	77.7
	

	1989
	69.8
	4.8
	57.9
	4.8
	61.3
	116.9
	4.1

	1990
	72.8
	3.9
	57.0
	3.9
	56.9
	94.8
	3.3

	1991
	72.3
	4.4
	60.3
	4.4
	57.6
	137.3
	11.0

	1992
	73.0
	5.3
	63.1
	5.3
	55.3
	76.5
	20.9

	1993
	80.0
	4.9
	67.5
	4.9
	53.0
	91.4
	15.4

	1994
	82.6
	7.1
	72.3
	7.1
	64.4
	103.7
	20.5

	1995
	87.4
	5.1
	73.6
	5.1
	61.3
	82.6
	21.7

	1996
	95.2
	3.4
	72.1
	3.4
	57.2
	115.0
	28.0

	1997
	98.7
	2.8
	68.6
	2.8
	57.1
	162.5
	51.5

	1998
	106.8
	2.1
	72.8
	2.1
	53.3
	154.4
	40.6

	1999
	113.1
	1.4
	79.0
	1.4
	53.5
	129.1
	48.8


Source: SPO Annual Programs and General Directory of TEKEL.  

Table A18. Tobacco Producer and Cigarettes Wholesale Prices  

	Years
	Producer 

TEKEL

Price
	Producer  

Merchant or Private Sector Price  


	With Filter 
	Non-Filter
	Export

Unit Value

($ / Kg)*
	Export

Unit Value 

($ / Pound)**

	1979
	112
	118
	
	
	
	

	1980
	130
	154
	
	
	3.09
	1.33

	1981
	211
	278
	
	
	3.22
	1.37

	1982
	282
	409
	
	
	3.66
	1.51

	1983
	379
	533
	
	
	3.69
	1.55

	1984
	535
	962
	
	
	3.41
	1.41

	1985
	773
	1319
	
	
	3.62
	1.46

	1986
	1444
	1618
	
	
	3.77
	1.50

	1987
	2904
	3710
	13.2
	6.3
	3.51
	1.49

	1988
	4714
	7323
	24.6
	9.5
	3.98
	1.69

	1989
	7707
	8916
	35.2
	15.4
	4.45
	1.60

	1990
	10870
	11513
	53.8
	24.7
	5.04
	1.70

	1991
	25590
	86074
	103.4
	27.7
	5.19
	1.64

	1992
	32615
	36524
	155.5
	38.9
	5.38
	2.04

	1993
	40386
	57989
	238.3
	65.8
	5.05
	2.05

	1994
	102847
	74259
	523.1
	138.1
	4.65
	1.85

	1995
	189168
	95652
	711.4
	202.4
	3.07
	1.51

	1996
	385621
	102996
	2276.8
	451.2
	3.75
	1.67

	1997
	696387
	94064
	5474.4
	1067.3
	4.18
	1.82

	1998
	1108385
	66441
	7594.5
	2065.2
	4.49
	2.00

	1999
	1501297
	50843
	13159.2
	4620.0
	4.64
	1.68


Note: * and ** indicates unit value is calculated using foreign trade statistics of the SIS and import statistics of US (USDA/FAS data) respectively.  

Table A19.  Tobacco Traded by Turkish Tobacco Monopoly (TEKEL) 

	Years
	Export

(Thousand Tons)
	Unit Value

($ / Kg)
	Import 

(Thousand Tons)
	Unit Value

($ / Kg)

	1981
	53.5
	2.6
	
	

	1982
	58.1
	2.6
	
	

	1983
	20.1
	2.4
	
	

	1984
	23.0
	2.8
	
	

	1985
	20.2
	2.8
	
	

	1986
	11.4
	2.7
	
	

	1987
	41.9
	2.6
	
	

	1988
	26.8
	2.4
	1.8
	4.8

	1989
	20.1
	3.0
	3.4
	5.3

	1990
	14.9
	3.5
	4.2
	5.4

	1991
	53.8
	2.5
	12.0
	5.7

	1992
	34.1
	2.9
	21.9
	6.1

	1993
	27.0
	2.4
	22.5
	5.7

	1994
	26.1
	1.6
	18.0
	5.0

	1995
	79.0
	1.9
	19.2
	4.8

	1996
	91.2
	2.7
	23.9
	4.3

	1997
	82.8
	2.4
	26.7
	5.8

	1998
	50.4
	2.6
	44.2
	4.4

	1999
	34.7
	2.7
	40.3
	3.3


Source: General Directory of TEKEL

Table A20.  Import Tariff on Tobacco Importation 
Years

                  Ad-ValoremTariff  (%)*




1985




50(69)





1986




50(72)





1987




50(76)





1988




50(78)





1989




50(86)





1990




40(62)





1991




40(73)





1992




40(73)





1993




    25





1994




    25





1995




    25





1996




    25





1997




    25





1998




    25





1999




    25





2000 




    25





*Until 1993, in the parenthesis is total protection ratio including all other taxes, duties, and mass housing found were collected from the tobacco importation. Note: Tobacco found has also been charged on tobacco importation as 3000 $/Ton since 1993.







� Ali KOÇ is a Consultant and Nermin Akyıl is a research associate at Agricultural Economics Research Institute, Ankara.  
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