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Abstract

This article presents the optimization of agricultural income for tobacco production in the prefecture of Serres in regards to agricultural income in combination with the goals of the European Union. It is a linear bilevel programming problem. The first level of the leader involves the European Union and its subsidies which are given towards the three related varieties of tobacco (Basma, S79 and Berley). The leader attempts to minimize the cost of the subsidized base of the reduced budget available. The second level of the follower involves the maximizing of the agricultural profit from the cultivation of the varieties of tobacco. The goal is to calculate the optimal cultivation of tobacco so as to acquire the greatest possible profitability. The design of the bilevel programming model involves the production capability of the three varieties of tobacco in the year 2001 in the prefecture of Serres.
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1. Introduction
The programming of agricultural production involves an important level of complexity through a constant development in the field of agriculture which is turning to larger and more specialized agricultural scales and production capabilities. These changes have motivated the development of technologically organized production based on mathematical models. The approach involves the science of business research which focuses on the improvement of agricultural production capacity.

In the agricultural field researchers have developed models in the production level in both localized and national basis. The organization and the mathematical modeling of agricultural production involves economically financed factors such as the maximization of profits and the minimization of expenditure as well as other related problems such as the stabilizing of income levels [7]. Even when producers of agricultural products are oriented towards maximizing their profits, the models demand that they realize their personal preferences in regards to the cultivated product [4].

Today farmers face both economic and environmental pressures. Product prices are in a slump, forcing farmers to lower costs of production and evaluate new alternative solutions in terms of harvesting so as to make the cultivation more profitable. This is the goal of the programming model. The target is to achieve an economically viable level of production, one which is more substantial than the previous models.

Agricultural production is a combined process which involves various procedures of decision making which in turn depend on an inter-related net of production. Certain factors such as climatic conditions, the characteristics of the soil, etc., are connected to agricultural production and can not be changed or controlled. Other factors such as irrigation, the labor force, equipment, the combination of cultivations, the policies of the EU regarding agricultural products are factors which can be taken into consideration.  These factors can be applied toward reaching the goal of maximizing productivity.

The methods of production in agricultural production depend on the type of cultivation as well as in general the following of seasonal operations.  Cultivations must take into account the seasonal nature of the operating process, the related equipment, the cost of production etc., A large number of techniques have been used regarding the programming of agricultural production and their financial situation in terms of operating restrictions. Mathematical model programming has been widely used in the field of agricultural production from the time in Heady [12] who used simple linear model programming so as to delineate distribution of land in two cultivations. Later linear models became more realistic and were used as a base for programming of production systems.

Most linear programming models of agricultural production include the maximizing of total profits within the limits of production variables.  In the case that producers orient themselves and give value to other factors, a goal programming model could be created. Goal programming includes a linear model (LP) whose objective total represents a general stabilized level of goals [16] but a delineation may be difficult in terms of successful goals to be met. [5]. Another disadvantage of goal programming is the limits which are brought about from sensitivity analysis, even though specialists have supported [7] that it can be used to create a series of programming that are worthy of research using linear programming. Many researchers have proposed mathematical programming methods which incorporate the uncertainty of programming in agricultural production [6]. A goal programming model presents all the possible levels of agricultural production taking into consideration the possible random events which could lead to changes in the forecast of production capability. By expanding the model [15] so as to adjust the forecasted factors and the various formulas used, it was proven that the model became too large in comparison to the original type. The briefcase theory has also been used to give another realm of analysis of agricultural production in combination with quadratic programming. These are used to denote the total effectiveness of the decision making process [11].

In the hierarchy system a problem is created in terms of maximum improvement which involves two levels of decision making using different factors. The first level (leader) controls the variable decision 
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 (for example transport costs, division of resources, financial investment etc.). The second level (follower) controls the variable decision 
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 (level of activity, intensity of production, alternative technology etc.). In each decision the variable 
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 is delineated by the first level, while the second level is shown through the variable 
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 improving the objective function 
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 by the limits which depend on the decision of the first level [10]. Hypothesizing that the first level recognizes well the reactions of the second level, the problem that arises is that the determining of the optimal decision of the first level, the delineation of vector 
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 which will ensure the greatest possible value of the total objective function 
[image: image7.wmf]F

x

y

(

,

)

. The problem which we are examining refers to linear objective functions and limitations thus the related problem is linear and bilevel (BLP).

Initially the BLP and researched mathematical program from Bracken and McGill (1973,1974) [9] has become a detailed search over the last two decades due to the numerous applications available. If the objective function of the follower is the negative of the leader, the BLP is limited to a linear maximum-minimum problem of which can be solved by the methods which have been studied over the last three decades. In general, the bilevel problems of linear programming are quite complicated, hiding many traps. Many are the methods being offered by the bibliography for the solution of such problems, some of which lead to a differentiation, or inaccurate solution or perhaps lead to a localized optimal solution (some of these mistakes have been mentioned by Ben Ayed (1993) [8]). A recent study of these methods of solution to bilevel problems are given in the study [17].

In this study the first level of the leader involves the EU and its subsidies which are given for the three varieties of tobacco. (Basma S79 and Burley). The leader attempts to minimize the cost of the subsidized base of the reduced budget available. The second level of the follower involves the maximizing of the profits of farmers from the cultivation of tobacco varieties. The level of the follower desires to evaluate the highest quality cultivation of tobacco so as to have the highest possible profitability. The design of the original bilevel program involves the production capability of the product of the three varieties of tobacco in the year 2001in the prefecture of Serres.

2. Basic Characteristics of Tobacco Production

Before we mention the specific factors in the field of tobacco production such as the costs of production, other economic models, profits and agricultural income, it is necessary to mention the basic characteristics of production capabilities of tobacco. The basic characteristics of production of tobacco are as follows: The production of raw tobacco, domestic consumption of tobacco, the sale of tobacco, its prices, the cultivated land, expenses, the average subsidy, the occupation of cultivation and manufacturing.

For the years 2000, 2001, 2002, the average world-wide production of raw tobacco was 6.400.000 tons and the EU’s 15 (EU -15) was 348.013 tons. The average production of Greece and Italy was 132261 tons and 130.274 tons respectively. For the year 2001 the domestic consumption of raw tobacco in EU-015 was 587.000 tons (total imports/ domestic consumption). In terms of the sale of raw tobacco the average import for the years 1999, 2000, 2001 was 530.000 tons, while the exports were 182.000 tons. Another basic characteristic of the production of tobacco is the price. The unit value of imports and exports for the year 2001 was from 5 – 7,44 euro/kilo and 2.9 – 4,25 euro/kilo respectively. The total cultivated land of tobacco for the year 2000 was 125.420 hectares. The cultivation of EU 15 in terms of tobacco for the year 2000 was 79.510 hectares. Also the expense budget for 2002 was 963 million euro with an average subsidy of 2.900 euro/ton.

Tobacco is cultivated in eight member states, two of which Greece and Italy concentrate 75% of the EU production. In the member states where tobacco is produced, there exists high agricultural concentration. Within 12 areas 72% of the total production is located. The amount of cultivations is small (1.3% of the total European cultivation) and its size is also small with and average of 1,6 hectares of tobacco and 9,4 hectares of utilized agricultural land. The cultivation of tobacco is mainly based on the contribution of family run businesses (100.000 units yearly labor, 80% of the total). The cultivation of tobacco is of integral importance to the economy of tobacco production areas as well as in the reinforcement of the labor force. The economic capabilities which are directly related to the production of tobacco account for a total of 245.267 positions in the workforce -offering full time employment, a value which directly represents 6,1% of the total workforce. 5,5% of which is the total workforce and 3,5% of the working population of Greece. The sale of tobacco is also important. Of the 350.000 tons of raw tobacco which is produced in the EU, 55% is exported. The EU imports over 500.000 tons equal to 160% or its production. In contrast to most European agricultural products, domestic prices fluctuate between 1/3 and 1/2 of international prices (with exception the Greek tobacco of eastern type).

Table 1: Basic Information in the field of Tobacco

	
	Year
	Value or percentage

	Production of raw tobacco



	Worldwide production

Production EU-15of which:

Italy

Greece
	Average 2000-2002

Average 2000-2002

Average 2000-2002

Average 2000-2002
	6.400.000 tons

348.013 tons

130.274 tons

132.261 tons

	Domestic Tobacco Consumption
	2001
	587.000 tons

	Total imports/domestic use
	2001
	43%

	Imports

Share of Worldwide Imports

Exports

Share of worldwide exports
	Average 1999-2001

Average 1999-2001

Average 1999-2001

Average 1999-2001
	530.000 tons

36%

182.000 tons

11%

	Prices



	Unit value of Imports

Unit value of exports
	2001

2001
	5-7,44 euro/kilo

2,9-4,25 euro/kilo

	Cultivated land with tobacco EU-15
	2000
	125.420 hectares

	Share of total agricultural land
	2000
	0,1%

	Cultivations of EU-15 with tobacco
	2000
	79.510

	Percent of total manipulations EU 15
	2000
	1,3%

	Expenses of budget
	2002
	963 million euro

	Average subsidy
	1999
	2.900 euro/ton


The highest production of tobacco occurs in one area of Spain, one area of Italy and in three areas of Greece. The production of tobacco in these areas fluctuates between 20.000 and 50.000 tons. At this point we must mention that no data is available for German. We notice how important a role Greece plays in the production of tobacco in relation to other European member states. Also in the area of Central Macedonia, in which Serres is located, we have one of the highest productions of tobacco not only at a national level but also in the EU.
2.1 The production of tobacco and its varieties

According to the EU regulation 2075/92, the various varieties of tobacco are grouped into 8 basic groups, according to their drying process. In Greece varieties are produced which belong to 6 categories of the eight various groups as shown in the following chart. Specifically, classic varieties of Eastern type tobacco are cultivated, (Basmas, Katerini and Kamba – KouLak classic), varieties of Eastern varieties ( Tsepelia and Black), as well as non – Eastern type varieties (Burley and Virginia).

In the year 2000, the cultivation of tobacco in Greece covered 57.549 hectares, which represents 2% of the total utilized agricultural and land of the total 61.387 tobacco cultivators, 12.4736 tons of tobacco, of all varieties, were set on the market. It is obvious that the production today has fully adjusted to the needs of the policies of the percentages, as the maximum guaranteed amount and the system of percentages. During its first year (1991) the difference between the distributed amount (quota) and the production were quite great though the redistribution of the quota and the adjustment of the production through the application of structural programming combined to form a fairly balanced production in 1999.

Since the yield of 1993 the reformed Common Market Organization has been applied. This includes established subsidy, control system of production, orientation measures of production and established exchange of third countries [1]. The recognition of professional organizations and suggested organization control is also forecasted.   

Table 2: Cultivated land, Number of Producers, Quotas for Greek Varieties of Tobacco

	Communal Classification
	Variety Name 
	Cultivated land in hectares
	Number of Produces 
	Quotas in tons

	I
	Virginia
	9.870
	6.678
	32.548

	II
	Burley
	3.810
	2.174
	12.325

	V
	Tsepelia Black
	4.039
	6.470
	10.986

	VI
	Basmas
	20.844
	24.684
	27.023

	VII
	Katerini S 79
	11.320
	11.826
	23.389

	VIII
	Kamba Koulak Classic Elassonas
	7.666
	9.555
	18.465

	
	Total
	57.549
	61.387
	124.736


Source
: National organisation of Tobacco (temporal elements).

For prior yields the previous applications are used in combination with further measures of intervention and export returns. Recently, the European Commission filed a report focusing on the reformulation of the status quo. The commission decided on the partial adjustment of the status quo from the yield of 1999. The basic regulation of the fields is K. 2075/92. There is no commercial period for tobacco.

3. Mathematic formulation of the problem of tobacco production

The profitability of tobacco production in the prefecture of Serres was studied with the goal of maximizing profits in agricultural productivity. In the past tobacco cultivators focused on the experience and intuition so as to gain the highest profit from cultivating tobacco. Currently, though they have been forced to follow the common Agricultural Policy of the EU. In this way we could state that Common Agriculture Policy (CAP) will mainly be the process by which the boundaries of maximization of profit of tobacco cultivation will be denoted.

The process of accumulating data has been quite demanding because of the fact that local governing bodies did not offer official organized documents or statistical reports. The data which were used are scientifically acceptable and their compilation took place by National Statistical Department of Greece, the EUROSTAT, the Department of Agricultural, union of Agriculture of Serres prefecture the central Union of tobacco and Region of Central Macedonia.

3.1 Goals of the Model and the Gathering of Data

The problem was modified using the policy which exists up until now in the field of tobacco. It is a linear programming model because the objective functions and the constraints are linear functions in terms of the varieties. The variables are continuous, meaning the can take any value in the space of real numbers. The decision- makers of our problem are the tobacco cultivators and the EU and their goal is the improved distribution of cultivated land so that we can achieve the maximum profit in the production of tobacco in Serres. The objective function of the second level is the total of profit of the available quantity of product, the subsidy of the its inventories, the profits of exporting, minus the quantity of costs of imports of the production and the amount of reinforcement of production.

For the formulation of the Mathematical model the following symbols will be used.

Decision Variables:
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   :Available Quantity of Tobacco ( tons ) 
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   :Inventories of Tobacco. (tons) 
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  :Amount of Exported Tobacco (tons)
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   :Cultivated land (1000 acres) 
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 :Value of Tobacco Subsidy (Euro/ton) in the total quota and in terms of EU calculations. 

Where: 

i= 123 are the varieties of tobacco which is cultivated in the prefecture of Serres  more specifically

i= 1 refers to Basma variety

 i= 2 variety S 79

 i 3 Burley variety

Parameters:
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:Market Price of Tobacco euro/ton
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:Price of exported tobacco euro/ton
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PA


:Price of imported Tobacco euro/ton
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:Price of Subsidized Tobacco euro/ton for stocks
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:Is a stabilized value of the budget of the EU for the subsidy of tobacco.
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:Amount of Imported Tobacco (tons)
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:Price of rented land (euro/1000acres)
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:Cost of fertilization (euro/1000acres)
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:Various Expenses (euro/1000acres)
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:Salary of workforce (euro/hour)
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:Cost of Utilizing equipment euro/hour
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:Hours of labor per acre
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:Hours of equipment use per acre
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:Tobacco production ton per acre
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:Total of tobacco cultivated land
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:Subsidy of Tobacco production (euro/ton) for the producer
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:Quota of Tobacco in tons (Quota is the maximum amount of produced tobacco which is regulated by the EU)
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:Percentage of rent land
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:Coefficient which takes the value 0 or 1

The coefficient 
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 takes the value 0 or 1 depending on if the production of tobacco surpasses or not the quota.  Based on tobacco policy, if producers do not surpass the quota then the coefficient 
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 must take the value 0 otherwise the value of 1 is taken because subsidies are not given for each amount produced beyond the quota.

3.2 Leaders’ Objective Function
The objective function of the leader is represented by the formulas minimizing costs of the EU, where the decision variables are mentioned by the allowed quantities in stick for the cultivated varieties of tobacco and in the value of the subsidy:
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3.2 Followers’ Objective Function
The Objective function of the follower is represented by maximizing profits from the cultivation of tobacco in the prefecture of Serres. The decision variables refer to the quantities of stock production, in the cultivated land of the three varieties of tobacco, in the supply production and in the amounts of export.
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The constraints relates to the two objective functions are as follows:

The first constraint ensures that the produced quantity of tobacco plus the imported amount must be equal to the available amount plus the stock plus the exported quantity of tobacco:
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The second constraint ensures that the sum of the cultivated land and the three varieties don’t surpass the total cultivated land of tobacco in the prefecture of Serres:
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The third and fourth constraints ensure that the amount of tobacco inventories are between 0,5% and 2% of the total threshold guaranteed [2]:
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The fifth constraint ensures that the produced quantity of tobacco does not surpass the quota.  When the produced quantity does not surpass the quota, then the coefficient 
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 takes the value of zero so that the amount of subsidy which will be given to the cultivator will be for the quantity which is produced. In the case where the produced amount surpasses the quota, then the coefficient 
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 will take the value of one with the result that the given subsidy to the cultivator beyond the quota:
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The sixth constraint denotes the highest limit of the subsidy of tobacco:
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Non-negativity constraints:
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3.3.1 Data Analysis
From the necessary data, some were found in statistical charts and others were found through certain calculations. The elements which already existed in the statistical charts are as follows: The commercial price of tobacco, the output of tobacco production, the total land cultivated, the amount of rented land, the price of exports, the price of subsidy of each variety of tobacco to the quantity of rented land and the index costs of production for each variety of tobacco. The calculation of all other data occurred because the data exists in statistical charts at an national level and not at the level of the prefecture.  Thus, we calculated for each variety of tobacco that is produced in the prefecture of Serres using the other data in a specific process which we will now mention.  In the calculation of the data we used the data for the year 2001 for the simple reason that we chose to maximize the profitability of the production of tobacco in 2001.

In the evaluation of the model we used the export and import quantities of tobacco.  The export and import occurred at the national level and not at the level of the prefecture.  As a result we made a reduction in the quantity of exports and imports of tobacco in the prefecture of Serres.

The calculation of the amount of exports of each variety of tobacco occurred in the following manner: We calculated a coefficient which was the quantity of production of each variety of tobacco in the prefecture of Serres in terms of the production of eastern type and Burley at a national level depending on the variety. Next we multiplied that quantity by the total exports of each variety of tobacco so as to calculate the amount of export of each variety of tobacco in Serres.  Therefore, for the year 2001 to quantity of production of Basma was (55.116,911/66.379) = 0,0771.  The amount of exported tobacco of eastern type was 51.252 tons, so the amount of export of Basma was 0,0771*51.252=3.950,827 tons. For S79 the amount of export was (1.884,855/66.379)*51.252=1.455,319 tons.  And finally, for Burley it was (17,234/12.310)*8.766=12,272 tons of export.  The data we used for the previous calculations ore in statistical charts [3].

An analogous process was followed in the calculation of the imported value of each variety of tobacco within the prefecture.  The amount of produced Basma was 0,0771 and the amount of imported eastern type was 6.882,309 tons. So the imported tobacco in the prefecture of Serres was 0,0771* 6.882,309=488,644 tons.  For the S79 it was 0,0283*6.882,309=194,77 tons of import and for the Burley it was (1,4*10-3)*18.147,439=25,406 tons.

To calculate the average price of imports of each variety of tobacco we divided to amounts from the statistical charts. These to amounts are the average total cost of imports in each variety of tobacco and the total amount of imports of each variety of tobacco. Thus the cost of import towards the total amount of import will give us the average import of each variety of tobacco in euro/ton. The price of import of Basma and S79 is 4.141,245 euro/ton. The reason they have the same price of import is because they belong to eastern type of tobacco. The Burley type has an import price of 3.622,692 euro/ton.

The quota of each variety of tobacco, since it is not available at the prefecture level, was calculated using the quantity of production of each variety in the prefecture of Serres in terms of the production in all of Greece. We then multiplied the specific quantity by the quota of the relative variety of tobacco at a national level. Thus for the Basma we have (5.116,911/26.803)*26.330=5.026,611 tons For the S79 (1.884,855/6,570)*6.414,364=1.840,205 tons. And for the Burley type (17,234/12.310)*12.400=17,36 tons.

For the cultivated land we have the data both at the prefecture level and the national level. Despite this, we do not have data for each variety. The calculation of the cultivated land of each variety in the prefecture of Serres may be possible with the calculation of the quotient of the production of each variety of tobacco in the prefecture in terms of the performance of each variety of tobacco. Using data from the year 2001 we realize that the cultivated land for Basma was 39.975,867 (1000 meters) for S79 7.756,605 (1000 meters) and for Burley 43,193 (1000 meters)

In terms of the cost of production of tobacco the data for the calculations included the following:

· the renting of land

· the cost of labor in terms of the owner and his family as well as the cost of hired help. Also included is the cost of beasts of burden as well as all equipment needed

· The expenses of variable and useable income.  These expenses include the value of useable income as well as the interest rates for the periods of time they are being used up until time of harvest and the availability of the product. These types of expenses include cost of fertilizers, agricultural chemicals

· Other expenses

As a result, for the calculation of the costs we use the following indexes:

· Cost of renting land

· Fertilizers (euro/1000 meters)

· Chemicals and insect repellants (euro/1000 meters)

· Other expenses (euro/1000 meters)

· Wages of workforce (euro/hour)

· Cost of equipment use (euro/hour)

· Hours of labor per 1000 meters

· Hours of use of equipment per 1000 meters

The previous indexes were founding charts of Central Macedonian Prefecture. Thus the index of expenses of the production of tobacco in euro / 1000 meters will include the renting of land, the fertilizers, the chemicals, and the other expenses, plus the cost of labor times the hour of labor per 1000 meters, plus the cost of using the equipment times the hours of use per 1000 meters. The data used for the solution of the model are for the year 2001. The data can be found in the following table 3 for parameters.

Some of the data of table 3 were used as given of the problem and the other were compared to the results of the solution of the problem.

Table 3: Table of Parameters and Variables

	
	Basmas
	S79
	Burley

	Tobacco Production 2001
	
	
	

	Average market value (euro/ton)

Production (ton/acre)

Cultivated land (acres)


	3.815,11

0,115

39.975,87
	2.494,5

0.30

7.756,61
	2.218,64

0.38

43,19

	Export of Tobacco 2001
	
	
	

	Export value (euro/acre)

Quantity of exports (tons)


	3.712

3.950,83
	3.712

1455,32
	1.737

12,27

	Import of Tobacco 2001
	
	
	

	Import value (euro/acre)

Quantity of imports (tons)
	4.141,25

488,64
	4.141,25

194,77


	3.622,69

25,41

	Cost of Tobacco Production
	
	
	

	Renting of land (euro/acre)

Fertilizers (euro/acre)

Chemicals (euro/acre)

Other (euro/acre)

Wages (euro/hour)

Equipment (euro/hour)

Hours of labor per acre

Equipment hours per acre


	13,06

2,93

22,16

3,23

3,2

21,2

170

7
	39,92

12,91

42,41

13,24

3,2

21,2

196

12
	39,91

14,67

44,31

22,83

3,2

21,2

115

14

	Subsidy of Tobacco 2001
	
	
	

	Value of payment (euro/acre)

Quantity of Production (tons)

Quota (tons)


	3.39,54

5.116,91

5.026,61
	3.663,79

1.884.86

1.840,21
	2.288,87

17,23

17,23

	Subsidy Price by EE (euro/acre)
	2.980
	2.380
	2.80


4. Results and Deductions

The solution to the problem took place by applying a heuristic algorithm which was based on a cutting plane method [13]. By applying the algorithm for the solution of the bilevel linear problem and using the data of the year 2001 we reached the results in table 4. The solution methodology which is based on a cutting plane technique, solves heuristically linear bilevel large scale problems [14].

The profit of the cultivation of tobacco in the prefecture of Serres was 14.235.250 euro, while the cost of the subsidies of the EU were 15.186.467 euro. Tobacco farmers in the prefecture of Serres for the year 2001 were 5.514. These results may seem unprofitable but we must highlight that in these profit we have not included the salary of the producer because his salary was included in the cost of production.

The cultivated land of the Basma type was 40.060,30 (1000 meters). From the data we have, the cultivated land of this variety was 39.975,867 more (1000 meters). Thus, for the maximization of profit 84,433 (1000 meters) must be cultivated. For the variety S79 the result of the cultivated land was 6.134,017 (1000 meters) while our given was 7.756,605 (1000 meters). Thus, 1.622,588 (1000 meters) less must be cultivated. And finally, for the Burley variety the result of 45,684 (1000 meters) though as a given we had 43,684 (1000 meters) thus, the maximization of profit required 2,491 (1000 meters) to be cultivated.

Table 4:  Table of Results

	
	Basmas
	S79
	Burley

	Cultivated land (acres)

Available amount (tons)

Amount of Exports (tons)

Inventories (tons)

Subsidy Price (euro/ton)

Cost (euro)

Profit (euro)


	40.060,30

5.095,578

0

0

2.976
	6.134,017

1.755,62

2.034,975

0

2.379

15.186.467,88

14.235.250,36
	45,684

8,396

0

34,37

2.378


The available quantity of Basma variety was 5.095,578 tons. The results, if compared to the given of production of the specific variety, we will notice that it is quite satisfactory seeing that the production was 5.116,911 tons. The result of the available S79 variety was 1.755,62 where in terms of the Burley type the amount was 8,396 tons in comparison to its production which was 17,234 tons. The amount of export of S79 was 2.034,975 tons while the other two varieties was nominal. The results of the inventories for the Burley variety was 34,37 tons while the variable decision for the Basma type and the S79 type the process of stock probably does not function.

The general conclusions of the results show that a readjustment of decisions in terms of production capacity of tobacco cultivation must be made. In the EU’s attempt to reduce the amount of agricultural subsidy due to its limited budget, a minimization of the subsidy has been occurring annually. The agricultural community of Greece is facing a constant reduction in income on the one hand and an intensification of production on the other. Export capabilities must be promoted in the S69 variety so that cultivated land can be readjusted in terms of other varieties so that inventory of the other two varieties can be reduced. So that both sides can be satisfied, conforming to the EU regulations is required as well as readjustment in cultivation in terms of relative varieties so as to avoid a loss in profits.
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