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Abstract

In recent years, numerous policy programs are applied in the
agricultural sector in south of Kerman Ptovince to overcome
the water deficit. These include construction of dams on
surface water resources in upstream areas, rationing of water
input in the agricultural sector, installation of meters on
groundwater wells and seal of the unauthorized exploitation
wells. Implementation of these policies on the water supply
side had impacted the cropping pattern and farmers’ gross
profit of in the area and so it demands proper planning for
water resources management and agricultural production in the
region. To this end, this study firstly estimated the economic
value of agricultural land and water inputs in south of Kerman
Province using the statistical data related to crop years of 1996-
1997 and the PMP advanced economic planning model. Then
the potential impact of water supply policies on the agricultural
sector in the area was evaluated. The results showed that by
applying the water supply policies, the cropping pattern led to
the development acreage of low water and grain products. It is
also shown that onion, cotton and vegetables experienced the
greatest reduction in acreage. Under these conditions, Kerman
farmers pay about one-third of the economic value of
agricultural water in the form of costs of extraction and water
transfer. The farmers also receive a price elasticity of water
demand of 0.175. The water resources supply polices, despite
encouraging farmers to saving the irrigation water, decreased
the total gross margin of cropping pattern 0.92 to 3.46
percentage compared to the base year conditions. Finally, for
managing the water resources under these policies on the
supply side, it is recommended that these policies be applied
together with moderation plans in water demand side (balanced
pricing), removing the products with low “benefit ratio in
water” (onions, cotton and vegetables) from the cropping
pattern and allocating the production of strategic products
(such as potatoes) to regions with appropriate and profitability
conditions in agricultural sector of Kerman province.
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Table 1- Statistical information related to selected products of Kerman Province in the base year (2017-2018)
(YFE-AY) by Jlw 53 olo,S bl (1,5 Cokico Y quaso 43 bgspo (55lo] leMb! g Lasls - Jgus

Acreage Yield Price Water.req Chemical input
Products/Variables (ha) (kg/ha) (rial/kg) (m®/ha) (kg/ha)
Wheat 16540 5340 19000 3350 1220
Barley 8805 5022 16250 3000 980
Maize 5400 8397 17500 8200 2200
Potato 6891 29480 5620 7645 2560
Watermelon 5908 35042 4000 7550 2000
Alfalfa 5796 11420 870 9375 2250
Forage Corn 4551 13119 753 8140 2070
Onion 3893 24830 5250 8603 1985
Cotton 257 3684 47300 8700 1970
Vegetables 385 8250 16700 8960 2160

Reference: Kerman Province Agricultural Jihad Organization, 2018
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Fig. 2- Percentage of share of selected products in the cropping pattern
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Table 2- Comparison of farmers’ willingness to pay for limited inputs with economic value of these inputs

Lo3ls oyl (eoUaB! 1i3,l b dgasee (sodles (gl of559WiS Cald g 4 Jilod dum e =Y Jou>

Economic value
of water (rial/

Maximum allowable
water in per hectar

farmers' willingness
to pay (rial/cubic

Ratio of willingness to
pay to economic value of

Variables (cubic meters) meter) cubic meter) water (%)
Amounts 13936 420 1336 31.4
Maximum land rent  farmers' willingness  Economic value Ratio of willingness to
. (million rials/ to pay (million of land (million  pay to economic value of
Variables hectare) rials/hectare) rials/hectare) land (%)
Amounts 42.30 12.70 69.53 18.26
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Table 3- Potential effects of water resources supply policies on cropping pattern in Kerman Province
OlsS bl ;3 CuiS 5951 3 (6559WiS Of ulio ad e Byb (6,135 Cawlows 098U ,UT-Y Jouo

Acreage The Scenarios of water resources reduction policy

Products (ha) changes 0% 20 % 30 % 40 %

Amount 16817 17094 17725 19297

Wheat 16540 Percent 1.66 3.34 7.15 16.6

Amount 9071 9338 9924 11232

Barley 8805 Percent 3.08 6.11 12.8 27.6

Amount 5348 5296 5127 4673

Maize 5400 Percent -0.97 -1.93 -5.05 -13.4

Amount 6898 6906 6927 6991

Potato 6891 Percent 0.10 0.21 0.52 1.45

Amount 5907 5905 5903 5900

Watermelon 5908 Percent -0.02 -0.03 -0.08 -0.14

Amount 5676 5556 5177 4129

Alfalfa 5796 Percent -2.07 -4.13 -10.7 -28.7

Amount 4449 4347 4026 3133

Forage Corn 4551 Percent -2.24 -4.48 -115 -31.2

Amount 3831 3770 3577 3034

Onion 3893 Percent -1.58 -3.16 -8.12 221
Amount 158 59 22 0

Cotton 257 Percent -38.4 -76.9 -91.4 -100
Amount 267 149 13 0

Vegetables 385 Percent -30.5 -61.1 -96.6 -100
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Table 4- Potential effects of water resources supply policies on Kermani farmers' gross margin
S5 0l59WS QAU 033 2 (55,0WS Ol gilie 4 po Byb (g 15 Cuwlow 25801 1,51 -F Jos>

Gross The Scenarios of water resources reduction policy

Products margin changes 10 % 20 % 30 % 40 %
Amount 8.86909 8.86951 8.87036 8.87240

Wheat 8.86865 Percent 0.005 0.010 0.02 0.042
Amount 6.99980 1.00085 7.00286 7.00687

Barley 6.99867 Percent 0.016 0.031 0.06 0.12
Amount 13.2426 13.2414 13.2372 13.2246

Maize 13.3243 Percent -0.009 -0.018 -0.05 -0.145
Amount 16.4241 16.4241 16.4241 16.4241

Potato 16.4241 Percent 0.000 0.000 0.000 0.000
Amount 13.8839 13.8839 13.8839 13.8836

Watermelon 13.8839 Percent 0.000 0.000 0.000 -0.001
Amount 8.64787 8.64621 8.64042 8.61917

Alfalfa 8.64946 Percent -0.018 -0.037 -0.104 -0.35
Amount 8.61550 8.61362 8.60701 8.58200

Forage Corn 8.61730 Percent -0.021 -0.043 -0.120 -0.41
Amount 11.5346 11.5331 11.5278 11.5098

Onion 11.5362 Percent -0.013 -0.026 -0.072 -0.228

Amount 12.4367 9.89973 3.06404 14568

Cotton 13.0220 Percent -4.49 -24.0 -76.4 -98.9

Amount 9.88878 6.44156 3.08643 72641

Vegetables 10.0624 Percent -1.72 -35.9 -71.02 -93.0
Total gross margin Amount  23516.45  23292.16 20387.25 22913.54

23735.58 Percent -0.92 -1.87 -2.73 -3.46

*

and ™ According million rial/hectar and million rial
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g. 3- The policy effects of water resources supply on the economic value of land and water
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Fig. 4- The Farmers' water demand function in terms of supply policy
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1- Positive Mathematical Programming

2- Maximum Entropy

3- Dual Values or Shadow Prices

4- Support Points

5- General Algebraic Modeling System (GAMS)
6- Mathematical Programming

7- Language Compiler

8- Solvers
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