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Figure (1) Water efficiency in agriculture subdivision by province during 2005-2015
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Table (2) The shadow price of irrigation water during the period under study (2015-

2005)
aeS Adon Sl slule s/ Jle
1182.30 1254.24 1195.25 1384
1180.48 1252.31 1182.37 1385
1182.75 1254.72 1196.16 1386
1596.95 1694.12 1615.16 1387
731.37 875.87 739.95 1388
1345.76 1427.64 1360.11 1389
797.80 846.34 806.36 1390
860.59 912.96 870.96 1391
996.39 1057.02 1007.93 1392
1048.08 1111.86 1074.85 1393
1117.76 1185.69 1131.29 1394
1094.56 1161.16 1107.33 Average

Source: Research Findings Gebos sloadl taie
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Table (3) The shadow price of irrigation water in the provinces of the country during
the years 2005-2015

slule cwld bl slule cwld bl
Shadow price Province Shadow price Province
6 . =
1123.75 o) 1129.54 s olmld!
Fars Azarbaijan shrgi
1102.83 293 1117.26 wf obmly3
Gazvin Azerbaijan gharbi
1094.56 Gom 3 1096.84 Ardebill .o )|
1098.44 olws, 1110.39 Oleie
Kordestan Esfahan
1112.72 Kerman ;L. 1096.22 llam e30)]
1113.67 olisle s 1098.26 Ay

Kermanshah Bushehr
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Table (3) The shadow price of irrigation water in the provinces of the country during
the years 2005-2015

1100.72 "}“"")'.’.9‘. 9 “S'L‘S'?; 1102.02 6)L.¢3-7'°. 9 JL"")L@’ )
Kohgiluyeh and Boyerahmad Chaharmahal and Bakhtiari
1102.50 Golestan ,ts 1103.30 Tehran o 45
1161.16 oS 1096.60 iy Ol
Gilan Khorasan jonobi
1101.30 Ok 1115.97 sy, okl
Lorestan Khorasan Razavi
1153.48 ohske 1099.11 o ol
Mazandaran Khorasan shomali
1126.47 Markazi (535 o 1110.95 Khuzestan i s>
1098.09 Hormozgan (|5 ;s ,» 1099.68 Zanjan lx;
1104.17 Hamedan jloes 1098.55 Semnan Lo
1101.41 2 1097.55 Otzsh 5 Gl
Yaz Sistan and Baluchestan
Source: Research Findings Goios glaaidl aie

shesliinl g ceel)y isu s 5o gkl ol cwd g OF (Lol (o bLSI ()2
55 b yite obal (o) & boye @l 28,5 plail abgiye slogyges] i oS laosls
(st s 0 il s 4 5 45 el T (6LsS gl sl 0 o0l (L (F) Jgaz
29 3Sliee bl 55 (g2 9550 Gl senie sa0n I 05l 0 0, T mhaw o b s
Bl wnlg3 352y (Sil (s )Ty 95 Jlanol Az

=S 5 sBosls usly ad ) (yeo3l i (F) Jeuo
Table (4)Root test results of the combined data unit

Condition Level Variable
0} -2.20 o ol T G e _
(0.01) Irrigation water consumption
0) -17.59 Ol sl Caoss
(0.00) The price of water shadows
0) _4.44 oslys il uagd
(0.00) Prices of other inputs
10) -7.68 Celyy ase Sladgs o)l
(0.00) [The value of agricultural products
0 -12.02 RECI Y
(©) (0.00) Technical efficiency

b e P-value G pee 3l J30s olael s glaasil sae
The numbers in parentheses represent the P-value.  Source: Research Findings
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Table(5) Results of F-Limer test

shore Gl it s oese
Standard deviation Coefficient Variable
#2466 b
0.86 =
Fixed
0.04 -0.05 b._J Slule el
The price of water shadows
0.07 #*_0.17 L.M_»lﬁ; plo ;M_s
Prices of other inputs
0.06 0.06 Cely; G oy (35
The value of agricultural products
1.62 *.3.01 6_‘_9 gsz‘;_lf_
Technical efficiency
prob= /- F= 152.31**
Source: Research Findings Significant at 1% level ao ol maw o b lse T o gbhauily ixe

ol 5la 5 cpan (sl eansS 5 slbonls by, a5 ot 5eil ol ygej bl 51 ey
03 L)l"" (9) st.\? L QMLQ U}A)" LY Jos,v).o @L..: o eolarw! u.o.wl.b U?’A)] gél..m lJ
(W) O)90 o)Lo] P-Value 41;..)‘ aQ 5.9-9) l.: c(;’ Jj.\?) OJ.AT Cawd L G’Lu LgLH.A > R

Sged 3y lgi e |y (Bolal o Bl p (e yho (858 Bl 100 5l iy

Wooldridge 4 & Toy ool OS‘“)T =6 (F) Jgus
Table (6)Hussman, Bruch Pagan and Wooldridge test results

Prob o il 093!
Statistics Test
Prob chi2=0.33 Chi2=4.62 oele
Hasman
SBlzg e 51,5Y o e
oBlzer FSY cu e
Prob LR=0.000 LR chi2=*** 348.75 Brugan Lagrangian
coefficient
Prob F= 0.000 F Wooldridge=53.43*** Wooldridge

Source: Research Findings Geiod slaasl taie
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Table (7) Results of estimation of irrigation water demand function

slane 1yl pd Joets
Standard deviation Coefficient Variable
1.43 + 3025 o
Fixed
0.02 ***_0.16 b._J Slule el
The price of water shadows
021 #*_0.60 L.M_»L@(; plo wa,s
Prices of other inputs

The value of agricultural products

471 *-8.37 6_.3 Ls_,"I)-lS.
Technical efficiency

p=0.95 F=131.67**

20,010 3 ool mhu jo s pxe oS gay ¥ g BEE L gaiod glaazdly (&
And * significant at 1% and 10%, respectively ~ Source: Research Findings
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Extended Abstract

Introduction: Optimal management and proper use of available water
resources is an inevitable necessity. Therefore, this study was conducted to
investigate the effect of irrigation water prices on its demand in the
agricultural sub-sector of Iran.

Materials and Methode: The typical methods of pricing include calculating
shadow prices for various types of water resources using mathematical
models, using the full cost of water resources, or using farmers’ willingness
to pay for water as a reference for pricing. To determine the shadow price of
water and its demand function, we use a different way from other studies by
using stochastic nonparametric envelopment of data (stoNED model). This
paper investigates the technical efficiency of Iran’s agriculture sector, and
estimates the shadow prices of agricultural water at provincial level. Then
based on the estimates of the technical efficiency and shadow prices, we
measure the price elasticity of demand for agricultural water. In order to
estimate the shadow prices of agricultural water and the price elasticity of
demand for agricultural water, we collected a provincial level input-output
dataset of the agricultural sector. Our dataset spans from of 2005-2016. The
cross-section units encompass 30 provincial administrative districts. Input
variables include labor, Pesticides, fertilizer and water.

Results and discussion: The results showed that the average efficiency of
irrigation water in the agricultural sub-sector during the study period was
equal to 83.02%. Gilan and Qom provinces had the highest (87.76%) and
lowest (81.85%) water efficiency during the study period, respectively. The
average shadow price of irrigation water among the provinces of the country
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is 1108.93 rials per cubic meter. The highest average shadow price of water
during the years was related to Gilan province with 1161.16 Rials per cubic
meter and Mazandaran, East Azarbaijan, Markazi and Fars provinces with
prices of 1153.48, 1129.54, 11126/47 and 11123/75 per cubic meter are in the
next categories, respectively. Also, the results of estimating the irrigation
water demand function showed that the irrigation water demand in the
agricultural sub-sector is inelastic (0.16) and the elasticity of water demand
to technical efficiency is equal to 8.37. Based on the obtained demand
function, the variables of water price, price of other production inputs and
water efficiency have a significant effect on irrigation water demand in Iran's
agricultural sector. Among the studied variables, technical efficiency, with
the largest coefficient, is considered as the most effective factor in irrigation
water demand.

Suggestion: This result shows the need to pay more attention to the issue of
water efficiency and efforts to improve the efficiency of irrigation water in
the agricultural sector. Also, according to the results, increasing the price of
irrigation water in agriculture sub-sector will not have much effect on
reducing demand and water consumption in this sub-sector and reducing
irrigation water consumption in agriculture sub-sector will be possible by
improving water technical efficiency. Therefore, based on the results obtained
from this study, it is suggested that the policy makers providing facilities and
incentives consider suitable conditions for farmers to accept and implement
the change of cultivation pattern towards low-water crops and the application
of low irrigation systems in lands.
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