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Article Info ABSTRACT
The main purpose of this article was to estimate the economic value of
Keyworsds: agricultural water resources by considering the role of the water market, which

has been done in international articles and researches to investigate the role of
the water market in the optimal allocation of water resources, the feasibility of
Economic Value, Eshtehard ~ setting up and investigating the efficiency of the water market, and
investigating the economic dimensions of the market. Water and its effect on
the interests of farmers have also been investigated as four main parts of this
research. For this purpose, based on the information of the crop year 2018-
2019 and the descriptive data obtained from interviews with farmers and
experts on the cultivation pattern of agricultural products in the region, the
amount of available water resources, the amounts used for production inputs
and the water input demand function were obtained. Then, based on the
positive mathematical programming model and the maximum entropy
approach, an optimization model was coded with the aim of maximizing the
profit of the farmers in the region in the presence of the water market in the
closed GAMS Software environment. After forming a Linear Programming
Model with the aim of maximizing the regional production efficiency of
farmers and solving the optimization problem, the shadow price of water input
in Eshtehard plain, Iran, was obtained as 18760 Rials per cubic meter. Then,
by adding the possibility of water exchange to the model, the area under
cultivation of crops was calculated in the presence of a water market. The
results showed that the existing difference between the shadow price of water
input and the selling price of agricultural water has caused a decrease in the
productivity of agricultural water. The absolute values of the price elasticity
of demand for water input for wheat, barley and alfalfa products were obtained
as 1.42, 1.36 and 1.35 respectively. According to the negative values of
demand elasticity in the production of crops in Eshtehard plain, it can be
concluded that agriculture in the region has high elasticity with respect to
water Input. Therefore, the use of price policies such as the water market by
affecting the amount of demand for this input by the farmers of the region will
save water consumption and plant crops with less water requirement and
increase the economic value of agricultural water and the total profit of
farmers to the amount of 4.35%. The existence of a gap between the supply
capacity and the intensity of water demand due to the limited resources and
the increasing growth of water demand along with the growth of the urban
population indicates the importance that this increase in water demand has
created a crisis and is considered one of the biggest challenges for humanity
in the current century and can be the beginning of many positive and negative
developments in the future of the world.

Agricultural Water Pricing,

Plain, Optimal Allocation,
Shadow Price, Water Market.
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L. Normative Mathematical Programming (NMP)
2. Linear Programming (LP)
3. Shadow price
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L. Dual value
2. Maximum Entropy (ME)
3. Ordinary Least Squares (OLS)
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Table 1. Summary of Agricultural Status of Eshtehard County (Agricultural Jihad Organization of Alborz

Province, 1398)

Land Type Area (Hectares) Percentage of Total Total Production (Tons)
Total Land Area 79,000 -
Total Cultivated Land 2,840 100% 27,900
Cultivated Agricultural Land 2,260 80% 23,050
Cutivated Orchard Land 580 20% 4,850

Sl S 51 A3 YI0 ssd Gl Okl C2S 5 Sl gsesme Slda)s VY il Lt 53 b os el Ol g
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Table 2 . Descriptive Information of Agricultural Crops in Eshtehard Plain

Crop Name Yield(kg per hectare) Net Irrigation(m® per hectare)
Wheat 4,098.3 3,460
Barley 3,189.6 2,930
Alfafa 10,451.8 9,190

Aas e OLiS b dle s ) s ledl s _;Lwldcb)'a\ffm.gjj)lv\b_gg;isﬁjcb.w(\”)d_g.xe-w

Table 3. Cultivated Area of Main Crops in Eshtehard Plain

Crop Name Cultivated Area (Hectares) Production (Tons)
Wheat 722 2,595
Barley 815 3,113
Alfalfa 425 4,442

Corn(silage) 110 5,250
Cotton 105 226
Canola 46 58

Total 2,223 15,684

(Source: Agricultural Jihad Organization of Alborz Province, 1398)
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Table 4 . Guaranteed Purchase Price and Market Price of Agricultural Products (Crop Year 1399-1398)

Product Price Market price (Rial) Guaranted purchase price (Rial)
Wheat 24,301 24,000
Barley 20,960 16,300
Alfalfa 23,785

Table 5 . Production Costs of Agricultural Crops in Ashtard Plain per Hectare

Total price . .
Product Total cost (Rial per hectare) Net cost (Rial per hectare)
Wheat 101,306,418 84,422,000
Barley 91,183,320 75,986,100
Alfalfa 84,902,400 70,752,000
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Table 6 . Farmers' Profit from Agricultural Activities in the Current Region Conditions
Farmers' Profit Current region conditions
Product (Thousand rial)
Wheat 12,190,549
Barley 12,385,734
Alfalfa 6,013,920
Total 30,590,203
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Table 7 . Net Irrigation Requirement of Agricultural Crops in Eshtehard Plain

Crop Type Planting and Growing Period Net Irrigation Requirement (mm during growth period)
Wheat Planting early autumn / Harvest early spring 420.9
(241 days) .
Planting early autumn / Harvest early spring
Barley (240 days) 368
Barley Three cuts, planting |g;;)sgmg and summer (365 9106
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Table 8 . Water Consumption Volume of Main Agricultural Crops in Eshtehard Plain

Water Consumption Volume (Cubic Meters) Crop
2,768,510 Wheat
2,694,390 Barley
3,887,900 Alfalfa
9,350,800 Total

L. Food and Agriculture Organization of the United Nations (FAOQ)
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Table 9 - Own-Price Elasticity Values of Demand for Agricultural Crops in Eshtehard Plain

Own-Price Elasticity of Demand Crop
-1.42 Wheat
-1.36 Barley
-1.35 Alfalfa

1 Cobb-Douglas Production Function
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