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The increase in water demand and the uncontrolled harvesting of
groundwater resources in the Qazvin Plain has led to a sharp drop in
groundwater levels and adverse environmental consequences. Since 2023,
the right market has been established, including productivity markets (selling
water from agriculture to industry) and secondary markets (selling water
from agriculture to agriculture) in order to increase productivity and protect
groundwater resources in the province. The study was conducted to identify
factors affecting supply, demand and supply function estimation, demand
function and water equilibrium price estimation. Using data on traded water
volume, selling price, production costs, well specifications, irrigation
technologies, annual water share, cultivated area, storage coefficient, farmer
income, and temperature from July 2023 to December 2024, supply and
demand functions were estimated using the ordinary least squares regression
method. The price coefficient in the estimated demand function is equivalent
to -0.663 and in the supply function it is equivalent to -2.091. The
equilibrium price of water in the secondary market was estimated at 4682
tomans and the results of the sensitivity analysis showed that the equilibrium
price is highly sensitive to temperature , as well as the estimated equilibrium
price in the water market is higher than the penalty for excessive water
withdrawal in this plain. This can lead to a decrease in farmers' willingness
to purchase water from the secondary market and an increase in
unauthorized groundwater extraction. Therefore, it is recommended to revise
the regulations regarding penalties for excessive water withdrawal from
authorized wells.
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Figure 2. Changes in annual unit hydrograph of groundwater in Qazvin Aquifer

Table 1. Number and quantity of discharge of deep and semi-deep wells in the Qazvin Aquifer
(Source: Statistical Center of Iran, 2001-2022)

Semi-deep well Deep well .

Year Number Discharge (MCM) Number Discharge (MCM) Total discharge (MCM)
2001-2002 6956 89 3551 1570 1689
2002-2003 6956 89 3551 1570 1659
2003-2004 8080 66 4229 1697 1763
2004-2005 5309 43 3959 1617 1660
2005-2006 5259 22 3914 1608 1630
2006-2007 5316 24 4066 1613 1637
2007-2008 5316 24 4066 1613 1637
2008-2009 5316 24 4077 1614 1638
2009-2010 5412 26 3871 1605 1631
2010-2011 3981 57 4067 1478 1535
2011-2012 5972 71 4292 1528 1599
2012-2013 5972 77 4292 1009 1086
2013-2014 5972 113 4291 898 1011
2014-2015 5948 102 4236 796 898
2015-2016 4240 148 4251 1664 1812
2016-2017 4240 148 4251 1664 1812
2017-2018 4947 54 5629 1361 1415
2018-2019 5696 58 5035 1294 1352
2019-2020 5696 58 5035 1294 1352
2020-2021 5721 59 5035 1294 1353
2021-2022 5669 58 4983 1244 1302
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Table 2. Classification of Qazvin aquifer based on electrical conductivity

Class number Electrical conductivity (umho/cm)
1 EC<250
2 EC< 750 <250
3 EC<1500< 750
4 EC<2250<1500
5 EC<3000= 2250
6 EC<4000=<3000
7 EC<5000<4000
8 EC<7000= 5000
9 EC<10000<7000
10 EC<13000<10000
11 EC>13000

Table 3. Matrix of water withdrawal coefficients per transaction

—Buyer
lSeIIer Class1 Class2 Class3 Class4 Class5 Class6 Class7 Class8 Class9 Class10 Class 11
Class 1 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Class 2 0.87 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Class 3 0.84 0.87 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Class 4 0.80 0.84 0.87 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Class 5 0.75 0.80 0.84 0.87 0.90 0.90 0.90 0.90 0.90 0.90 0.90
Class 6 0.70 0.75 0.80 0.84 0.87 0.90 0.90 0.90 0.90 0.90 0.90
Class 7 0.65 0.70 0.75 0.80 0.84 0.87 0.90 0.90 0.90 0.90 0.90
Class 8 0.60 0.65 0.70 0.75 0.80 0.84 0.87 0.90 0.90 0.90 0.90
Class 9 0.53 0.60 0.65 0.70 0.75 0.80 0.84 0.87 0.90 0.90 0.90
Class 10 0.47 0.53 0.60 0.65 0.70 0.75 0.80 0.84 0.87 0.90 0.90
Class 11 0.40 0.47 0.53 0.60 0.65 0.70 0.75 0.80 0.84 0.87 0.90
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Table 4. Trading volume and selling price of water in the market

Number Transaction volume (CM) Sale price (Rial)  Number Transaction volume (CM) Sale price (Rial)

1 67376 50000 21 37931 43000
44001 20000 22 11905 54000
3 88900 50000 23 57472 48500
4 22230 47500 24 1111 60000
5 65990 20000 25 4100 60000
6 60588 50000 26 9000 50000
7 33334 50000 27 2223 60000
8 11112 50000 28 11494 56500
9 61112 50000 29 45977 50000
10 100000 50000 30 276031 32500
11 66666 45000 31 90446 50000
i 66666 55000 2 90720 40000
13 17050 58000 33 16666 55000
14 39286 40000 34 11000 50000
15 57472 48500 35 61068 50000
16 70763 42400 36 123490 45000
17 90000 43000 37 22223 60000
18 39617 56000 38 1667 50000
19 12000 50000 39 89674 50000

20 10000 50000
oo g mlo Y
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Qq = 17552.687 — 0.663P — 3.640 x 10?1 + 1.020 X 1077C0O — 7088.784S
—10259.696PU + 0.0024 + 8096.732TE + 0.291
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Table 5. Results of the demand function estimate

Variable Coefficient Std. Error t-Statistic Prob.
C 17552.690 76202.550 0.230 0.819
P -0.663 0.324 -2.046 0.049
I -3.640E-09 9.93E-09 -0.367 0.716
co 1.020E-07 1.68E-08 6.072 0.000
S -7088.785 1306.157 -5.427 0.000
PU -10259.700 12007.130 -0.854 0.399
A 0.008 0.002 3.422 0.002
TE 8096.732 5300.079 1.528 0.137
AR(1) 0.292 0.177 1.654 0.108
SIGMASQ 5.670E+08 1.550E+08 3.655 0.001
R-squared 0.752 Mean dependent var 50115.140
Adjusted R-squared 0.679 S.D. dependent var 48385.910
S.E. of regression 27396.360 Akaike info criterion 23.485
Sum squared resid 2.330E+10 Schwarz criterion 23.903
Log likelihood -471.434 Hannan-Quinn criter. 23.637
F-statistic 10.419 Durbin-Watson stat 2.063
Prob (F-statistic) 0.000
Inverted AR Roots 0.29

Table 6. Results of Breusch—Pagan test

F-statistic 1.159 Prob. F(7,33) 0.353
Obs*R-squared 8.088 Prob. Chi-Square(7) 0.325
Scaled explained SS 3.973 Prob. Chi-Square(7) 0.783
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6 Series: Residuals

Sample 1 41
5| Observations 41

Mean -269.2135
Median -4156.293
Maximum  39755.73
Minimum  -62487.95
Std. Dev. 24116.59
Skewness  -0.316533
Kurtosis 2.703946

Jarque-Bera 0.834386
0 Probability  0.658894
-70000 -60000 -50000 -40000 -30000 -20000 -10000 0 10000 20000 30000 40000

Figure 3. The results of the normality test of the residuals
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Qs = 165804.010 — 2.091P — 9.131 x 107°C0 — 4866.731WI + 0.005WR
+ 1252.239D — 12435.087TE

ol bl Jlasl g S/10Y8 F oylel sl (V) Jgao ollas oddod; opuesS SgawyS, Jdo | Jobs mls
e dw wlly g 29 0 03 syl Jatue (sl yusie bawgs diusly yuxie Glpsd Ao > DO dgds Jad o Hlis
03)S Loy yal puand o pd (093688 5 bawgie «amd (gl SHo lgicay (1998) Chin as” +/5Y 4 +/YY /N

(v e

@ &S ol odd 3y9ly YYDY oumsly — 93 o)lol sl Jho (Saimdpusy s @yl S mls
Sy i S F) S5 5 aaslagdl oo Jags oy 5 ol Lnosba Bl plon (Sipondph pic slie
olly 2929 pas 5 (S (A) Jsi 3 oL~y osesl b laosile Bl lusnl gy s g laosile B,
sl )38 03] (1035 (a5 ) 33 S (298 b Canlrosile Bl (Sl

Db 3 asye woe g O bl &Bly 40 el =Y/+QY olre ¢ I3 dime (e adye @l 1 Caadd oy
P Ll aol il cuwdd il b asye e 39y 0 Hlasl (golkaidl Sle wluly ) 3939 wsSxe dlayly 446
Ol )38y el anle is Sy Cudgie BaiSas,e yld dgg woSae dlaily 1Sl yiled sas g3l 3L
sme sghe o 3l S Sl 23,5 o Jbl il 4d e S0 0y Sk )3 ()18l pas Sygeo 3 5 45y
b8 3l g 9 33,5 o S’ 55988 Bl T o 51031 53 (5,138T5 (s oaspMel Ol o (fne ol e
Al el (Basasie 5005 ey sriSasie Ol prw Sk Clus 4 )il pae ygo o ole
23,5 o Ol Asye byl V-AY cel cuad LialS sy SO ams o olis as e

WOV ol adye i oy Gos (sioly o (I3 L oS ol porde cl & oly Bos Jbine § Cute
sladija (Ll g ol (03 (il o olx Bos (I & |l 03905 )il Sl 593 ol (] 4 298 0 il
23,5 o ol Jlascul

Table 7. Results of the supply function estimate

Variable Coefficient Std. Error t-Statistic Prob.

o 165804.000 114431.900 1.449 0.157

P -2.091 0.781 -2.676 0.012

CO -9.130E-09 7.340E-08 -0.124 0.902

Wi -4866.731 12584.070 -0.387 0.702

WR 0.005 0.022 0.230 0.820

D 1252.239 289.875 4.320 0.000

TE -12435.090 7818.992 -1.590 0.122
R-squared 0.551 Mean dependent var 50983.590
Adjusted R-squared 0.466 S.D. dependent var 49522.400

S.E. of regression 36174.880 Akaike info criterion 23.991

Sum squared resid 4.190E+10 Schwarz criterion 24.290

Log likelihood -460.830 Hannan-Quinn criter. 24.098

F-statistic 6.536 Durbin-Watson stat 2.352

Prob(F-statistic) 0.000

Table 8. Results of Breusch—Pagan test
F-statistic 2.157 Prob. F(8,30) 0.074
Obs*R-squared 11.231 Prob. Chi-Square(8) 0.082
Scaled explained SS 10.222 Prob. Chi-Square(8) 0.116
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84 Series: Residuals
Sample 1 39
Observations 39
6 -
Mean 4.20e-12
Median -53.20889
4 Maximum  95753.87
Minimum  -51823.10
Std. Dev. 33196.34
2 | Skewness 0.800340
Kurtosis 3.703803
0 —‘ ’7 l —‘ . !—1 Jarque-Bera 4.968463
-60000 -40000 -20000 0 20000 40000 60000 80000 100000 Probability 0.083390
Figure 4. The results of the normality test of the residuals
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83211.440 — 0.663P = 150068.551 — 2.091P (} dayl,
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Figure 5. Sensitivity of the equilibrium water price to a five to 15 percent change in the parameters considered

g Col @313y o] b )3 cwep; ol (Sosd adse @b 5yl 4 (2012) Hasanshahi img 5
ol oo 03] psesS A ye b)) Ceosd oy g Cawl 03,5 odlitul ol Ause by, 5l ad,e @b )4l ol
Syare Slaye Sl (o0 5y og) 3l 5 Cosl 0ad By Ol o 40 @ (10055 & adllas ] > 5 Jlo
ol it I3l Camle Joay Cuad g g a0 olisil 4 je b 30 sl

Lo, Suid ey (w5,8 5L 45 (2024) Shabani Rouchi et al. lawgs 0ubod; pest Lold g dd e @b duslds
Sde g 331038 3591 L yians b8 O o ya j3 (gl iyl sl b1y Lolis s a5 smd oo L imgs o]
2 ey Jly TYRF Bl a5 2305 a5 5 nyins W6 o pgen i (opardsd o o 4y
lolid g of pres ik olsd olly Lol g asye wl (imgly cul )3 S Il cin gl Cusasy et
sl 005 03] (3055 LU g 4dye ljee 2 e Julgs

Ceosd 3590 0 dalllae 93 ya > dmd e ol (2011) Keramatzadeh et al. Limgh b Lisgi opl zols duslie
ot el diuge 65 opess e o] slols b (2011) Keramatzadeh et al. adllao ;> Lol wisly Jolbes
2 (Pl Cod g Cunl 0dd 03] (50 JSits g Jloy bulpd cov asys e g oyl cilisee (slacied
S sl pl > o8 oy s 00 0,00 by OVY 5 $VF Jlslis 5 Jlo bulpd 50 iy o caSose
Glp g el iy O Ll awypdy9e O il g ol onds exliwl LolE § asye ol 35910 (gl (ABlg cleMbl
sl 0 ()2 Gl 350 Lol g 4l (59 » a5 (6)50d Jelos Cunsd s 0gMe Lol 5 e i (e

S5 o ¥
Ol OBy cpgiB b Syl e o daw ¢ ueipj o e ] gy 0 el oa 3T ol
ord (g3lloly (1938 (sl > O oo Slib ccsy90 000 GBI g ez o @lie s 4 S8 Ban b sl 035 Ly
BS & .\3|93'L;o AJ oo d)lf&%ﬁ 9 Lolas Ao ye GU oSS g Lolas e O]},,o % Job.c U.»L»Lw ol



1P+ F qoguw 0 ylowis ot 356 0450 «sybol 9 o o pto o

b )55k oS ol —+/55Y Jolao g l5 gxe ¢ e (6338 Loli b )3 Ol 59,8 Cuasd o s ol odd aidby
Ol b )5l a8 cawl =Y/+AY Joleo g jb5 sixe ( io (6348 3 )y mli 0 Cuond (b g Cannl S5,9%5 L]
Lol Jobos ol adls I3l o Ol (29,8 (gl dnle (b Sloj Cagioms (g o 1y altuus ol Sl i S5
O Cuasd Conlus g 40> 5 390y Jby FEAVS gl ol mpw 5l 3 Ol Cuasd gl 3L o asye
D5 Lod il puuss dy o 1y Gl (5 iy (ol G oS 0> Lid LS 5 ddye line 0 50 (sl il )b & s
odly L (2018) Seyedan and Ghadami Firozabadi 4 (2022) Balali and Kasbian Lal  yixg} gols oS jshailen
3 ol (ol ciadd 11 )l 229 (9L oglis )l p9lS (g9 J) (B Chnid g o5 ol (ABly b oo e
Spled duglis Gizen Al @i O ple Copte g oo GRIF P e LB Wgie ik gl
Ol 5l Il Cuasd 3915 i S0l ol ot Jb 5 O (Dol cuadd b opg38 cudd lesul o Ol el paslsl
S5 okls 20,5 Ol opes 3l 42 39y9 sl el blod Sl s lgige altue ol Culroly il el
il 8Ll (gl Slore b jlone s ol Jl gl espe cal y5iS ST Lo dadgy (918 Y 0 pad €09 iy iy ]
Gl 4 55 dbgpe delys & Canl o 4B s> 15 des s> (lgsul 4 lud p ogdle degion (slaodgixe
4 babia ggerme jlreps slacutly Ojlud 4 dep dladifr (3958 b oy o i 23500 )ly y9dS S
Glacydgize & g b ouizen b Gl sl s ol Bk 5 Jbad g sl GRlE aes BB ke
h ol (Bly o Saome 9 850 5 3 |y LoE g adye o (ad Laly) s &5 L 5 adje osl (sla e
Do 4 S 00y glay Jie | Ol Dol ceod Cpuni sl ST Olalllas > a5 395 e Slpgidis Nidd o by
) Slite slsis b apmacinss 5 (lain] (soladl gstio (slalomo 34l5 ol oS ootz (sloJso 5l odisd
slr (Seslos oo [l 2950 dvog cpl oMo NS ol )b )y (el 5 538> Gl pS el Ll e )l
slojl o 1) ddse 5 Cuond Sllwgs 508 b o pl g odlaiuwl ledi 6> yuxio jlBy 5 515 Sloj Slypusi (gjlwdndd
09 b5 & 425 e i ol g1y e Bl 5 ol Cotesly Sl 5 05,5 e il Sl
5 plaie (oBi90l sloashyy bl ool ol 9 Gl S pglaions oS 293 00 Sleitiy 9B Sl 3 Ol e ik
sz e Jold b el cpl 235 12l (Sl (s ulo 5 mlio (ligliS sl (S )lte (slaols )
5 28T Ll sl O plie b cople g Bpas (gjlwdigs (clrogas @iy (6 )5 Cusd cucnl ol b ool
5 SS9y ol iy ) (2ljwd )18 Glil 0les g (S el ol Glatied b oS Ll

b dalgd O il g 9 Lol dnwgs 4 e Coles jd a8 )b Jleisl sl JialS

Ldgig 0
. Positive Mathematical Programming
. State Wide Agricultural Production
. Nash Equilibrium
. Equilibrium Price
. Demand Function
. Supply Function
. Ordinary Least Squares
. Breusch-Pagan
. White
10. Durbin-Watson
11. Breusch-Godfrey
12. Jarque-Bera

O©CoONOOOITDSWN P



o) Oyl 5 ros 4630 0.t/ (155 i (5390 axllao) JlF Cuand i 9 I il b g3lid] Sl

Xbo o i .f
D) 0959 Baiw g bwy xile (Sl 45 zun

Qbo Y

Abbasi, R., Sedaghati, H. R., & Shafiei, S. (2022). Proposing an economic order quantity (EOQ) model
for imperfect quality growing goods with stochastic demand. Research in Production and Operations
Management, 13(1), 105-127. (In Persian).

Abolhassani, L., Shahnoushi, N., Rahnama, A., Azam Rahmati, E., & Heiran, F. (2019). The role of water
market formation in using the water resources in agricultural sector: a case study of Mashhad Plain in
Iran. Agricultural Economics and Development, 27(2), 1-29. (In Persian).

Ahmadi, A., Zolfagharipoor, M. A., & Ebrahimi, B. (2019). Challenges and considerations of regional
water market rights, a case study: Isfahan-Borkhar Plain. Iran-Water Resources Research, 14(5), 146-
159. (In Persian).

Amouzegari, P., Panahi, M., & Mirnia, M. K. (2020). Local market analysis of groundwater resources
exchange in Alashtar watershed, Iran. Watershed Engineering and Management, 12(2), 454-466. (In
Persian).

Arellano-Gonzalez, J., AghaKouchak, A., Levy, M. C., Qin, Y., Burney, J., Davis, S. J., & Moore, F. C.
(2021). The adaptive benefits of agricultural water markets in California. Environmental Research
Letters, 16(4), 044036.

Balali, H., & Kasbian Lal, F. (2022). Economic valuation of groundwater in agriculture sector (Case study:
Hamedan-Bahar Plain). Journal of Agricultural Economics and Development, 36(1), 37-48. (In Persian).
Biniaz, A., Ahmadpur Barazjani, M., Ziaie, S., & Mohammadi, H. (2020). The impact of agricultural
water pricing on sustainability of its resources (Case study: Kohgiluyeh and Boyerahmad

province). Iranian Journal of Ecohydrology, 7(1), 195-207. (In Persian).

Bonviller, S., Wheeler, S. A., & Zuo, A. (2020). The dynamics of groundwater markets: Price leadership
and groundwater demand elasticity in the Murrumbidgee, Australia. Agricultural Water
Management, 239, 106204.

Chin, W. W. (1998). Commentary: Issues and opinion on structural equation modeling. MIS quarterly,
22(1), vii-xvi.

Cialenco, I., & Ludkovski, M. (2025). A groundwater market model. SIAM Journal on Financial
Mathematics, 16(2), SC51-SC63.

Dinar, A., & Tsur, Y. (2021). The economics of water resources: A comprehensive approach. Cambridge
University Press.

Donoso, G., Melo, O., & Jordéan, C. (2014). Estimating water rights demand and supply: Are non-market
factors important?. Water Resources Management, 28(12), 4201-4218.

Fadaei Fard, M. N., Ebrahimi, K., & Behzadpour, M. (2025). The role of water market in improving the
economic value of agricultural water resources. Water and Irrigation Management, 15(1), 55-73. (In
Persian).

Grafton, R. Q., & Horne, J. (2014). Water markets in the Murray-Darling basin. Agricultural Water
Management, 145(2), 61-71.

Grafton, R. Q., Chu, H., & Wheeler, S. A. (2018). Economics of water recovery in the Murray—Darling
Basin, Australia. Annual Review of Resource Economics, 10, 487-510.

Hasanshahi, M. (2012). Estimation of the economic supply function of water in the agricultural sector: a
case study of Arsanjan-Fars city. Journal of English Studies, 2(3), 81-94. (In Persian).

Hosseini, S. M., & Mazandarani Zadeh, H. (2022). Optimal water allocation among agricultural
consumers using crop pattern change approach to improve farmers' livelihood. Irrigation Sciences and
Engineering, 45(3), 47-61. (In Persian).

Keramatzadeh, A., Chizari, A., & Sharzehi, G. (2011). The role of water market in determining the
economic value of irrigation water through positive mathematical programming (PMP). Iranian
Journal of Agricultural Economics and Development Research, 42(1), 29-44. (In Persian).



1P+ F qoguw 0 ylowis ot 356 0450 «sybol 9 o o pto oy

Kiani, G. (2016). The role of market in optimal water resources allocation and efficacious factors
influencing the efficiency of water markets. Journal of Water and Sustainable Development, 3(1), 93-
102. (In Persian).

Mazandarani zadeh, H., & Hoseini, M. (2023). Investigating the effect of agricultural product price
forecasting on groundwater level using systems dynamics, in order to simultaneously maintain the
welfare of farmers and groundwater resources. Iranian Journal of Soil and Water Research, 53(11),
2565-2582. (In Persian).

Mazandarani Zadeh, H., & Hosseini, S. M. (2025). Assessing the economic efficiency of water
distribution in the agricultural sector through crop pattern modification (Case study: Qazvin Plain
irrigation network). Irrigation Sciences and Engineering, 48(1), 39-57. (In Persian).

Mirhashemi, S., Haghighatjou, P., Mirzaei, F., & Panahi, M. (2018). Evaluation of data mining algorithms in
studying and predicting the Qazvin Plain aquifer conditions. Hydrogeology, 2(2), 54-66. (In Persian).

Moghaddam, N., & Kholghi, M. (2025). Simultaneous assessment of groundwater level changes and salinity
(Case study: Qazvin Plain). Professional Promoting Scientific Journal of Aquifer, 16(1). (In Persian).

Nourani, L., Mousavi, N., & Shirvanian, A. (2022). Economic impact assessment of agricultural water
market formation in irrigation network of Ramjerd Plain in Iran. Agricultural Economics and
Development, 29(4), 177-204. (In Persian).

Parhizkari, A., Yavari, G., Mahmoodi, A., & Bakhshi khaniki, G. (2024). Establishment of a structural
institution of the local water market in the irrigation network of Tehran Province with statewide
agricultural production model approach. Agricultural Economics Research, 15(4), 28-51. (In Persian)

Qazvin Regional Water Company. (2023). Definitions, guidelines, and processes of the water right bank
and market in the Qazvin Plain. (In Persian).

Rahmati, D., Mortazavi, S. A., Najafi Alamdarloo, H., & Vakilpoor, M. H. (2023). Determining the
economic value of agricultural water: a case study of Karkheh dam transfer water in the Dasht-e-
Abbas Plain Aquifer of Ilam Province in Iran. Agricultural Economics and Development, 30(4), 217-
244. (In Persian).

Razzag, A., Xiao, M., Zhou, Y., Liu, H., Abbas, A., Liang, W., & Naseer, M. A. U. R. (2022). Impact of
participation in groundwater market on farmland, income, and water access: Evidence from Pakistan.
Water, 14(12), 1832.

Sabuhi, M., & Parhizkari, A. (2014). Analysis of the economic and welfare impacts of establishing
irrigation water market in Qazvin Province. Journal of Agricultural Economics &
Development, 27(4), 338-350. (In Persian)

Seyedan, S. M., & Ghadami Firozabadi, A. (2018). Pricing of groundwater resources of Hamadan-Bahar
Plain using spatial econometric approach. Journal of Watershed Management Research, 9(17), 258-
268. (In Persian).

Shabani Rouchi, Z., Yazdani, S., & Moghaddasi, R. (2024). Estimating the Amount of saving in water
consumption under the condition of forming a water market and examining its welfare effects: a case
study of Hashtgerd Plain in Alborz Province of Iran. Agricultural Economics and Development, 31(4),
73-101. (In Persian).

Shirzadi laskookalayeh, S., Ghaderi nejad, P., & Nematolahi, Z. (2022). The effect of water pricing on
water consumption of Iranian crops. Agricultural Economics, 16(2), 1-25. (In Persian).

Statistical Center of Iran. (2001-2023). Iran statistical yearbook: Chapter 9 - Water and electricity. (In
Persian).

Tahamipour, M. (2019). Water pricing system. Encyclopedia of Economics, 2(2), 1-3. (In Persian).

Zolfagharipoor, M. A., Ahmadi, A., & Nikouei, A. (2020). Development of inter-sectional water market
framework for improving economic efficiency of groundwater consumption. lran-Water Resources
Research, 16(1), 332-346. (In Persian).



