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The main purpose of this article was to estimate the economic value of 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 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.
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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
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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
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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)

Price . . . .

Product 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 (Thousand rial)

Product

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

Net Irrigation Requirement

Crop Type Planting and Growing Period (mm during growth period)
Wheat Planting early autumn / Harvest early spring (241 days) 420.9
Barley Planting early autumn / Harvest early spring (240 days) 368
Barley Three cuts, planting in spring and summer (365 days) 910.6
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Table 8. Water Consumption Volume of Main Agricultural Crops in Eshtehard Plain

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

Total 9,350,800




’f’f“j}/OJZo-j c’o.b-))'fé 0,99 a‘;)é,'/-j y/’dﬁﬁdo VQ

S0 pUAS g 5539l T 5 S Cud Y LY

5 Lol g asye (oolabl copte cas il S oloca O ()8 Cwd culuw  adbaswg claygiS )
oslizl O golio GBI §l 6 ySols 5 S s jlodiani Cban b ciliee Lyl s 5> o polio dinge Lanass
Y oy op 3T (sl oaiS G s o (il 0gdige dibe JolS o) Sk oyt 3 2V &S Sloj 25 00
o ceid ol g bl e Condts Loli g asye o Jol ) b e g8 o ()l5b eaid |y il 03,5 By
5 (WAY (opkss) o)l )18 cowl usly ol Mg ause ol ondadgi ssly )3T ol adiS G rme ciby 4 bl &
Ol i 4 analy 1y (65,0la8” Ol glie (5yg0 00 (LBl oKy lgisas 0l ((55y5liS My cullad S
il e 008 Wi Jgae (2lod (8] 9 Cadgicme Jole (ke Olgis

S395US ST 53Ladl i 5 51 g o plod 4ia 3 (Cunsd .F Y
o sl LolBs 5 sy Jols s Sy o ol tod 03leg b YIS S sl S5 o b (Joles o o
IS Casd Cunlow jl odliiwl 35 Ol il Copin o Lol g asye le ol bl sl (dos Kol .cwwYE
ojp g ooladl 55 n oo parde 93 4 dag dejls Of glie (IS plla 5l mone Syl O
bl o Lol gy pllss y golsl (55 93 lgiedy (el

dplne I g 5 pLsl GAMS Jl38la 55 5l oslisl b s o3l gegi (V) dslee 3 & 5090 (as (5j2ya0b 5
ol del camday Jby VAVE- pl 5ol s (5,9liS” Of caSayte o (gl Cuad Jdo prous (sl e
& il 4 Jby WAYE+ Jokes 3aasl b e (s3ghiS ol o3l 5l o (sl 45 am o ol i
b doled d8lsl cul ddlaie yl5)gliS dgm snimd i ST (33,40l p Jdo Bun

Lol siond 395 LS dulixe g T o0lg) SLolG G .0 .Y

by s 4SS ide O odleg 4 Coms @b ol 5l 39 @l oS g ¥ LodEI-0lS ol py3 5l olizal L
oy Slp o ool lols sed 293 S Coly b dwbre loli @b sdslcwnda dblxe >
2l o Candty (VA) dasly & jgots Ol ieud sl

zaxwa*r_"zﬂ (VA alal,
Ywa arn xWa rnxwa )

sioad D65 yidS pdlde YU alaly ;0 adigs g g A5 ol SV gase 4 bgype pdlie (6,00 b wcws i opl 4
b dglre 5 2 2 Jpasme o i) o Ol odles sl Lolis

Table 9. Own-Price Elasticity Values of Demand for Agricultural Crops in Eshtehard Plain

Crop Own-Price Elasticity of Demand
Wheat -1.42
Barley -1.36
Alfalfa -1.35
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. Positive Mathematical Programming (PMP)
. Exponential Cost Functions
. Constant Elasticity of Substitution
. Project Management Professinal
. Normative Mathematical Programming (NMP)
. Linear Programming (LP)
. Shadow price
. Dual value
. Maximum Entropy (ME)
10. Ordinary Least Squares (OLS)
11. I-posed
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13. Howitt, 2005

14. Cholescky Decomposition

15. Food and Agriculture Organization of the United Nations (FAO)
16. Cobb-Douglas Production Function
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