Sl 398 L 39y b Ol slﬁgwl)égT@l’m Span 2L p a0 folgs

o . AN Yoo Yo
QE)})};Mj ;ﬂ)f!@‘)‘f&:“’"(‘“"“u‘)é"}:‘“s‘:“’d%“\?‘”

shseyedmahdid6@gmail.Com ot sb 5 Obww o iils (65558 sl HLils ¢J stus ok 55 =)
Ot gl 5 Ol o215 (65598 3Ll Lkl Y
Ot s 5 Ol o515 (65,5028 3Lzl 05 & ¥

Ql:m%'}l})dl:m:nﬂ o@.’;}‘) ng)ju..f slassl ajjf -¥

Ly 16,55k R PN
o

WSy imed 49 )3 Of @lie 938 Gy SLOW g Cudgacme Cuwl dgacme Of @ilie 1)1 5 SWtd (layoulS 52 ol
JAS Lo Copte b & a8 (o0 Dl Connj e Bads g (o drwg (Cudlagg i W) (38 Cotel Comon
3 o3l b g3y (il 55 il el 135 51 (Uil Jolge (oS b qilio (nl ()6 U By 1,5 55 93 )3 b e
SIVAR Glojayed (b 3 ol Ll T 13 O @ilie Bpas (l)5 2 550 (3Ll Jolge (owyp &1 (2UaS (95 S Jote
BBl 399 b da 43 ol malio 1 (515590 s (G ki 45 WBS o0 S (LAD ywij95 Jibo gl (Cuwl uud aB 13, VAR
& 53bze 5 Cuo iU Of ilio Bpuan () a0 2 0/ o £ g +[¥Y o/ oY (50 4 o 5 41 (55,9 WiS O B e g ylisl 2
Gyan 21,5 ol5a0 39 ¢/+Q g o[+ 0 851051 & Jay liw] 5 drwgi § GG g dilpw O aslio (G paitie oS Il 45 cdiaild
o 5l o Ol gl B 11,5 1 ylolize 5 Cudio il (1,13 A yuiio g Consl ARl g, foline o i il bl of golio
LBl 391 5 42,3 el 9 CeolisS (lid 51 pw JS SIS Cawl jelme lias! I Ll b o (550U 51 S
@l @ da g b Cowl poS Ouanily 5l seoliss )3 o) GuiS g ilioo Yoline 9 Cuto O @ilio Spao (2L 2 (Ll 2
S g Joo @3 GBCALu g5 9 sl (93,5 o813 0l @lio 51 (651520 10t 93 (oSt £935 1 45 D9l s Moy o155 Comwlnw
893 ) (§3LwSB A L g (55,0l i )3 5yll (g Sy, 3l a3l g I3l 9 O dle Japemd S 53 Loyl (o

g ol QT )l oS (JLuSdd bl y3 9l U aiils ©f qulis 1 oo odlisiwl g (19248 po )3 (aw (Jlw 3

Sl 9 35 b (Sturendp ol e O gl I )00 101908
Cuslyia8 o] alio 5l it e gt ol Gl doctde
JB Ol plie cogaze 4 4595 L (Saghafi et al., 2018) Dol seike Y5 s oVep bagie L oyl
e Bylae (gl LW (19331 jg) (aljl g )98 ) (o yiwd Sgpise slosd & dgame Ol alie )y 5 o i olapiS
S i ol B 2 5 ol sleair 48 s O Cogpd i GHE 4 Jb Cman A5, (gen lelss &S
Lol cypte & A8 0 Ol plinos Ol glis Sl eolizl cllis 5 o dnwg (elanl oy 5 cuiligy paw 5|
e Gy b 3,5 i Ol lie it g e S5 (glie :

_ 595 % 9y d93me glie cpl slp |y Ol SLlE daptiss]
g Sras o P obnl polaieds e cpl p (3l (ol el
9 S5 e o pda e slaoged D9 gk Ol (el
45 ploal 3)00 ol @lia Coppte 3 JIS,SL alse s
Ansari et al., ) cul 039 (i plo Cpiomen o)lpe

(2017
o b daly 3 ;28 sbadlas gl gl 5
@bl glaisy o 0 Ol Gpas ©ld 1 Se Jalse
Lol ABS Oygo ($)9-IS g gt S bl
Jolse 5 ol o Gpme loily 5 2 el I ()b
Sl g5 (2 dlox Sl il slaiy L) ol 2 S5

8,5 ks > L (Taghizadeh et al., 2013) .S o iy
J ot Gl 0les S e Ol Cuenl 3] glaJlusias
Sly g QLIS Gl 5> pds ojgyel 2gd 0 paSuie i
P Camdy ol sl gp gy 3b) M b Gl el
o el > S5 lagtunwss] 4 5l o i lagl
2Bl gy o cuiby 5 b JlSis g48s b canl oaisls
A5 ol 4Bl g9)d 9y oo blyd by oliydely oo
Oy &S Gl 0Ad o il M 4 L0 g Cumex e
loli Ol S bpme gl ity plo & Cans (5558

Ormke sl bulpd 0 Wbl dib Gpas ly (b



» P Jolge wyp & (2017) Hamidirazi 4 Seyef

Fb bl b g Glaplinl 5yl Gpae wad jasla
ol zls g a3l \YVAIYAY Sloj 0)g0 o olad by
Srae Gl (glad Gow)Sdgs S & aade LS
shp cnlpl g 039 30y /00 58 Sl o 53 5]
Slogeuad 1L 5535 slaglinl )3 Gyl Gpae wid ials
4 (2017) Molaei et al .ol colaze calisee bl lp
YV game jemo = o3leg e Cunj 2L 3500 (o
28y 2 @S Sl g gl oyt b g (gl
298 Glaglinl SSE 4 ol ©hpliS Gise g0
g s> (pidgy Jlod by I esliel L jglate (s il
28y g gl g @l Sl Ol assSlle S
sl odd oy VWAYIYAY Sloj 0)0d 50 (590580
O (g0 M) 2 bl Sl & e ol L]
A rizman g 0390 Sl (gl s w9 aih
sy Olyid 5 039 Cuo (53908 5 2 ) oy Sy
delse LB el 4wl g Jelse gyg0 00 p Sl
i 3 oke oS Jolo (O] 0ol 0ii94) Ay
byl 4 (2018) Xilong et al ..ol o o8y 2334
o (CTFWE ) T Jelse JS ol Lasls s
S b asls oyl wizman izl DEA-SBM s L
e Cuj (2L 5 (GTRWME) jow Jelgs JS' (00
ok @bs ol oud dwglie (GTFWEE) s Joloe JS
onl glie 3 e O Jelpe 5l (s o am e
Sl Jelge JS D)l pas iy (lame G S5 2l o
gy jeo Jelse pbe S g 0 (syldae 58
2h8 awlbxe 4 (2021) Chen et al .l aisly als
Y 5o boshy i oo 5l oslimul b e o Gpas
Gl comizan Al YAD B Y (slollis b e ol
@lid Cag Joo o of QLS 5 S5e Lol
O Grae losily polie a5 3y lis gl .ol osd odlitul
Sl a8 adlllan 3590 0593 Jsbo 53 Lglivl (olos > giato
wsllao Cundg 4y ixio o Bpae o sl o Sola g 0oy
lesly b (ol il isn sga0 1y o (w9 ool odpn
Blazils 55 e nbo 5 855 blie 3 YU Lixio o by

Cipan iy 45 3l Ui ol Wlaily 1S ye5 o) 3bli
@bl g e g Slyjho g anog g G5 i
Wlyw Jb LabL Wy oS Jboys o) e b o e
o alie 2Ll 5 (2B Il ol g ixio Sl
3 o y3b
Judos 5, 51 edlazul Ly (2021) Dahimavi 5 Modhej
uT )l d)]aﬁbﬂﬁ PUQ.’ Y dl)lf dl)))l @ Lbb.)l) L;"““"?"
WAV=AWAA el et b ey glil (gj)slas

Ui Jdos 9 4350 (Stochastic frontier analysis)
©ySojlsl Js ¢ (Data Envelopment Analysis) ool
Ji {Slack-Based Measure) spwS it p it
550 opé o (Meta-Frontier Model) ¢j,0 Lo 5 gllasls
e b glhae (855 giaghy cpl )3 & wlesly )3 yiodi
g Wlodj (a3 j9uiS slaplisl 3 1) ol Bras gy
ol Bras il ol wlio (gy9000 Jols o] 1 S50 Jelss
| ot 9 kel dnogi s (B Cply ek Sl
oty 5 S gssse (Jb ol b Lledls 3 s 390
Sglise il blio )3 fho belge 4 arg b ol Bras
s S olad bls ) o 4l cbadllas ol
2V 0392 oy ol 2 NI, Jalge g T e spg0
g 09 |y (@lad) ol 5 Sl clpl daadlas ol
Lloslss )3

@S ladlas (Sl @ & e sl ) S
bl Coxdas g Lad dx 0l d ang J o Ol slasl
ool Bpas Gl i > il e 3ble o byssS
—sbonl el b kS & cul pSes Lol okl
2 ol Gpae G5 LAl o] bxe g (solaid]
cod Cusl pSas bylyd ol cazaly byl oglxe (el
S el g 0,8 )15 Jomen laglial byl 6
Ma et al il oad o)lil gade ol 3y50 3 Lo img
o3)5 Jbi b cpe 3 Ol eslisl oL ) 4 (2016)
&S amd e ol )] gols ulaslyy Jaoe oy collasMe
Sglite sl g lagliwl cpo )3 cpe 53 o ool LS
b ol p3 Of 5l eslizal ol (Jle g ol
blse ol 515 Slaclinl 5 5T (255 BB oo 55
oLl drwgi Jols aiiS o S8 Ol ool )8 4 oS
olge g sl ol yo ol (g 5l a2y g (55l iy
Mo (o Hlbe 5 O Sl eslatul LI 5 56 e
@bl OlBl lp 93 AU Gl e 5290 5
O gmwo 3l i g Mb e ol ole ) eolatl
G 5 il o oLl ()35 b a3 o5yl dng iy
4 (2017) Zhao et al .S Sy 3L, clacsysly
g Cdgiome €08 ol glie ame Gy @S (o2
DEA- Jso jl odliwl b cpa 3 (oldd 3oy <l g Jaoxe
0SS o amse ol byl mls 5 aslb, SBM
L sl lid 5 gl s O abie 51 o150
5 madiwe SlEl ) 15 jobre 3ble il cou (3ble
9 3k 4y ol Bpae o cul o]l (Sb it d
S ale @b 2 S5 Jolss ) o J3Le 5 oLl
5 g ol wlio I (6)lspopme ol dgup yelaieds 3L o
ey ( Sl el wile oo oy g9y 1l Mg
S5 58 ixtao Yl i g o B


http://iiesj.ir/browse.php?a_id=774&sid=1&slc_lang=fa&ftxt=1
http://iiesj.ir/browse.php?a_id=774&sid=1&slc_lang=fa&ftxt=1
http://iiesj.ir/browse.php?a_id=774&sid=1&slc_lang=fa&ftxt=1
http://iiesj.ir/browse.php?a_id=774&sid=1&slc_lang=fa&ftxt=1
http://iiesj.ir/browse.php?a_id=774&sid=1&slc_lang=fa&ftxt=1

Caz ol 5l g Cusl (3L S30000 5 Ubgy 2 e ekl
5 (4232) Mg 5y dlone (gl 45 39800 0aal (el LU
&b £9 @ oS & el (o ogly ) bl s pSeslul
b9y Conly 2 & Gluwlre o9 (p 5 gl s (o0l
Zusl (DEA) boosls ;518 Lo (39 il oo golas y55 5
olgg duw I e Dyg0 g Sl bl jlre o LS
4 A pore Al Cusl oud iy yai ABly oailius A & Al
Bia e slyp d)h (Kiwy (DMU) aeuas ouis 3s] asly
worsSlo b 3l o3l 51 odlitl (gjlupesize Slgi e DMU
Zhao et al., ) wsb ansm 03,8 Bl b g il osibiw )8
(2017

g 0dd 48,8 (s las clgl (olad swslaidl )
ol plgise 9 2950 Loy byt il (Ko 4 Sl
5 @l (Sen 35 L (plad (Sudy ousle coo )
Ly ol o sy b sle b ol leasl
ol g oldls Jlol b slacals cas S 5 oxuwlas]
25le Canyd byl b olad  srwedlasdl gl Lol o)ls las
wlaosls ;> (Anselin, 1995) coul ol b  sewwslasdl oglis
b GgesSy ool ol (oldd (Stsemss )l
2 b Gl @l oyl 4 e sl (Ses (poges
Aiasly it Sl 4 Ay oL2S (Sdlatl owlid by
sl il lab Sty s ales b g sy sl e
(Zhao et al., 2017) 555 0 gyl Jglite L2b sl oo
oges Jao Jold (oldd (e 5398 laie (IS 55k 4
Pl5 Csme)S s lad Jue (SAC) ol (g o5
o > (alad (Stuvendss L Jowe S5 Joo (SAR)
wilbe (SDM) gmyss (lad Juo 5 (SEM) P
.(Salami and Nemati, 2014)

woges S (oldd g S Jde (p el
P =P 4 bdue plo o cul (SAR) (oLad Sge 5 )55
wbedgize (0,5 5lg b aS gyebay B8 o )3 Jae oyl
sl plo Ol Jhe ol byl oy »
Jbo ol IS USS gl ey 1) oldd g S 06
il o 031 Ui ) O yguody

A=06=0)->y; =1Yj1 +pWY; +
BXir + o + v + uje
()

e Y s o i |y Sloj oygd t g glasia i o ,5 a8

oo Wiy (rdgi sl yite )5 0bles X el pie ||
ol ol ) 51 gylap sims lis B osiiwa lad slayie
Aol g Cunl olad  Siuweddsd o pd odmdlis p
e cpl sl las Oes o oldd  Suweddsd o s

pla dcgemmoy) S b plad a5 db s gl sl y
“o WS pogad socS b (65ylaS Ol wlis Sl gl e e
sbes s Gl gnle bpope pla oees a3l
hpoye plls o 25 5 slel laaSis 5yl
2313 1y S e oyl M slasists 3 ol 28

g odly ide Jubos 9 4525 L (2022) Song et al
Ol e 51 oolimul loily g pSojlal 4 olad v sladl
s Azl YOA B YooY o Jlo b o 0l YAS
b Jss sble » aoe JB joba oL a5 ob las
(olail  dawg (pl g oMo ] Cglite g
S Gad gmie dawgi ol 2)B )l 4le s
B b Ol Gpme il 5 Cumen o515 g Jacme
ol 42l O G yuae whS gy

Cawj oS 5 50 Jolse 4 (2022) Norozian et al.
s Sl il b ol ol 55 LLIS e
oty gyl Chply oS amdlyy g asby  olad
WS (Jaee Canj (2B 2 gixio U3l 5 (5y5laS
JS O Gpae oS oy olis plas Sl oyl gyl me b
ety QU 5 o line 5B imio Sl 5 D
2Dy

ladie (8 slagingh & cul ol oy
b ddbite S ol (@S 5 eSS ey LS
09 bl s ced)s a3 S0y sblie 1 Jie
g Gl iy o3 e @ S ja by ol (oLl
4 s ) b i S50 o 0 & GlaglS
Zemdlazdl Glodl 3 a0l Sosen 4y )90 sla LS
bl (2 sl Jas 5 Lab an blod pue 3
bl bl glizul o (e39 glos 4 e (Petudladdl
simgss ol (Seyef and Hamidirazi , 2017) 555 .»
clil g b olpl ol glie QLS 2 350 Jelss opp
o didldy olad iy Jde jl eolatwl b g olad 5w
ol id 5 pbol B Oldllas 4 cans Hlaie cpl 5l 4 cul
il e

'Avﬁg 39 M’.o

9 0 3)5]).3 o o] o glo ol Tl imgh ol
Jolss 5B (SDM) (plisb (yypn ooy 51 odlisiel b s
dy90 il sla sy o Ol el Bpas g (oolaiBl S50

sl &85 )8 )y
Siye &g oS piline os B jl 2l alxe
Thae (Ao glaby) yolaie cpl (sl sl dna b g Wy
slaie g (IS gy 90 4 plile Shy e p &5 0ld
9 Sxebll ey lgis cod Jgl gy Slead ganaib
$yS0jlal by il oo gyl bs) ol Cod ped by



Zarra ) wmdse Ui i |y ((oUad) oy meieee et

(Nezhad & Mansouri2015
u‘.u.o.‘ol J9Aa> Lv i .)yu&o oolaswl J.>|9 dwu)) uy:)i )l le).uu.n
Bl (Susbilen oygefl plosl 4 (g5l 500 layuiia ol )
ity ogofl bl 21 3925 5 )S) (9 3 ol g
M8 i 390 P=L (B o conl gl lais (] S5y
455 )3 390 53 5 el Ll 5 y50 e i S
ke 51 (Akbari et al, 2017) wib oo biaw] a5 3590 yuiie
903l oS § glooals &y by je sy ay) ciliseo claggesl
ol g0y Sy sl plxsl (2002) Levin et al buwg o
) amige )18 Live |y JJgb (503 00 gyl Jo yg0)]
49> 9 o) eopgd ogeil IS Jae (Samati et al, 2014

AYj = aiYiat Z]P:il BijA Yitat xit & + Ugit ()

Slaws P amd o i 1y Sloj oygd t g alade i ol j3 &S
el ysizo J3, Xit § ADF 05l plosil (gl b5l (sloaiy
s9300 (28 LLC ol o a8 o laiile ) Jao (slig 2
el Gl gblie dan (3 oy o

b iy pmple (umls Soly adyy oigejl el I e
S35 S lo (3a38 Sl & ol 3l g 39 035 ezt
90 5l baddllas yidis 1> .0)l0 393 olad il Jdo o olad
Sig e dbml pslaieds Sle alolh 5 jgbre by,
Ol gl g Sl mple jd Dad e oolitwl olas
il bl 5 &S Liblis) dluen bl 4 Lib ,las
2 e g yle 50 Lol Wgd oo dgazee (Wbl il jpoen bIE
2o Bgdion (A dluar on b plSe plos (o5 4 alold
Taleblou ) cusl o0 sl Sl dlols (g, 5| Gimgh ol
J(etal, 2017

255 329 o (aldd (Stusly Sl p3Y 0sd 301 Juo 5
xSl 208 B goil 290 M Moz (Staa
N olgiie ol @ logine 5 lad (Stwamdp copd 053l 9
S Moran) s ool e il (glaolo]
loadllas ;3 3405 o3kl LM 4 (GetiS) w5 (Geary)
@lad (Samensss W 3 g ool 5l agas (58
Ol (2lad (Surendgs 3929 (158 Do ot
orsle 039 W g 3,8 0 &y90 LM 0] Lo laalie
ldd (Stusendsd 329 (55 (g pseil el (ol
2bad G5aWij e300 58 (cwy 3y90 1) M Mo (e
dyrge bl (2)lse SN sl o] 9T as)le o
odd odnlie Haie iy 4 Xj g Xi cdalllae 390 ddlato >
oanlio pilie uSile X g cawl ] g ddbate )3 4a5 390 yuiie

hls dhea (olad (Siuren g 2lad aiby (lojen g0l
.(Monjazeb and Nosrati, 2017) cel 1,5

2 A o puds dlaed glajbiol jl Jad S Gjsod
@ Jits yoile g dlly joiie (L3S 4By ¢ 2L20 (yoygd JAo
odly plis (V) alasly o Jao ol (IS S g o0 8Ll Jso
olad iy ( Susg olaysie pogMe o cpl 5 ol ol
Salami and ) cul oai Jio d)ly 35 (Swdy (sl psie
(Nemati, 2014

A=0)- Y =1V +pWYj + XitB +
DXitG + oG + Yt + Uit (Y)

s 098 03 15 Hao Ll p el (V) Jaeo )5 51
Conddy (SEM) M) &Mas )3 (Stased b (Sguw )5 )39
poriinse 228 (Stuat &5 Casl o Sl Sl cpl ae
b Jl Sren oSk o)l 392y iz laglil oy
Monjazeb ) 5,38 o &0 dluon sble ) S CMes
.(and Nosrati, 2017

(p=0=1=0->Y;=X;B+aj+y+
Vit Vit = )\Evit + Uit (Yl)

bise Juo 93 o Jols (SAC) oges oliad Juo
sl 05 Sygody g Cul plad slad g Sguw)S)

(0=1=0)-Y; =tYie1 + pWY; + XiB +
o +Ye+Vie  Vie = AEvi 4 Uy ()

whad Omygd 9 2lad eS8 bl Sloj

bl opal ladle o w0l e cada 3)lulisl
W3 oo i () 2ldd (igmyS 395 cops . (T = 0) il
= O] Al puiie 1)l 5l jadn il S5y dtunly e oS
Sygo 3 owzed 9 05 e 8 4l cov e o
dibis S p0 2B Sob S (W slinl ol Siwly
9 dgu 0 s yolmo sbolio diuusly ko ) lawgio Gl ypuss &
W e sl ‘_'j oilsl (A whad s oy
s Jw ke ;I (Shahbazi & Rezaei, 2015)
Do 8l (SEM) slad clas Jso o olad  siwslazdl
(Vega and Elhorst, 2013) sl 1, (cladaie 5w iyl
9 peiitane Sl31 OIS @l eges Jho g (ola (9> Jde



W“’)K] ;dil)w 4..:] é.:Luo M)Kj ‘uLu.ol PN uT @L.n
;c\JI).w L;k>‘b oaj‘bb .).Jy M)KJ ‘ui @L.a )l d)lbﬁb%
p ) il de OV gz o0 )& o Hld e 40,5
)8 liwl o slaidl 0g b sy 13 )& dawgs 5 3ui>
i) g ailisy b Of Bpas 028 «(g5ysltS Of By
ehl olad @l ssalie § dhaie guls 4 ) <ly
lad ompgd Bl o2) 51 ol 2 S50 belse 5 ol e By
odlatwl WWAAIYAR Jloj 090 (b 50 lpl bl ¥V (gly
Sx9lsS sl @ylig 5l Se 5 (g3laidl sl yuxio (sl 0l
g9iS wlslen olojle  (Nttps://www.mayj.ir/)
)lje 5 (https:/fwww.irimo.ir)
https:// ) )y Jlel 55,0 (NttPs://WWW.Moe.gov.ir)s .
Joelitl Loy ead (syslze>  (WwWw.amar.org.ir
ol el aad 03) pesS o Jse STATA 15 jl58le 5
S5 5 opd (iplaS (Bran Ol lapio pogMe ingh
g oo dnwlre (V) Joda (ol o (g (sl yuite auis

o 9 @b

soly ady) slaggell 5l byt Qblo (yp glaies;
saly adoy geil (V) Jgto bt b oolil oS 5 (claodls
P e o 4858 &S e L ) b pste ples gl
w0 Jdo (gl puiio alS Lxy g oo 3y Wb yuxio (oliunll
@ Gl 50 jite (ol Sl (liebl Jgan b 5 035 L
035y 9 3 Sl ele g B (Saililen seil plos]
D)l dg2g

g s o eaimy L +) K5 polde. il o 0l
e cploolp Canl a8y (6o S saimd s =Y yolde
Sowd olad (4ol demg pas odidd Gl Hao Kb

D95 g0 duwloe (%) alasly &y004, .(Zha0 et al., 2017)

N N
_ Ziza Xj=a Wii(Xie—xp ) e'we

I =

i1 Wit ete ¢
Sl 2 SLll (sl et slaggell (o J)
Dy Oygo (2lad Ay Ao (s

wlol 3 5 0 )4l SEM 9 SAC Jae 93 luzl
Gard g omd ways e deite e ose)l
Jo 93 s g Bgdior dmlie b CMer )3 (Siuen
LM(Iag) 5050 53 pobel 5 5 045 3551 SAR 5 SEM
oo anlio b cole 53 5 Sl dwnlis LM (erTor) 4
Taleblou ) 54 0 Glesl Jio o0 o Jso plo LSDM
(SDM) olad oy Jieo idgh opl (et al, 2017
(Zhao, et al., 2017)555 oo gu pas o3 &0

InY; = tY;_4 + pWInY;; + B;InCwat;, +
B;InEwat;; + B3Ln GDPC;, + B,InIndS;; +
Bs;LnGC;; + BgInTech;, + B,InDeco;; +
BsLn Agrwat;; + BolnDriwat Cj; +

BioLn Totwat;, + DX;0 + o + v, + uj;

(v)

LnGDPC dnEwat JInCwat JInYi i ,» «
[LnAgrwat LnDeco .L.nTech .LnGC .LnIndS
Gymo o)5 oy lis i s LnTotwat 4 LnDriwat

ORI S piio dawlxo 09 -1 J9ur
Table 1- how to calculate research variables

Variables

How to measure

Efficiency of water resource consumption
Water resources per capita
Exploitation of water resources

GDP per capita

Per capita investment in fixed assets (industrial

structure)
Cereal products per capita
Research and Development

The degree of openness of the economy of each

province

The ratio of total water consumption to GDP
Ratio of total water resources to total population
The ratio of total water consumption to total
water resources
The ratio of GDP to population
The ratio of investment in fixed assets to
population
Ratio of total cereal crops to population
R&D value ratio to GDP
The ratio of the value of exports to imports

Source: Research Finding
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Table 2 - Test results for variables affecting water use efficiency (Levin, et al., 2002)

. Probability of variables at the Statioary
Variables LLC level
Water resources per capita ) 1(0)
(Cwab 5.43 0.00
Exploitation of water resources 1(0)
(Ewat -3.51 0.00
GDP per capita ) 1(0)
(GDPC) 1.36 0.00
Industrial structure 1(0)
(IndS) -0.35 0.00
grain per capita ) 1(0)
GO 4.65 0.00
Research and development of each province - 0.00 1(0)
(Tech 0.66 '
The degree of openness of the economy of each 1(0)
province -1.43 0.00
(Deco)
Agricultural water consumption 1(0)
Agrwab -1.32 0.03
Drinking water consumption 1(0)
Driwat) 221 0.00
Total water consumption in the province 1(0)
(Totwat) 2.76 0.1
Efficiency of water resource consumption 054 0.04 1(0)
) . .

Source: Research Finding.
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Table 3- Moran diagnostic tests and Lagrangian coefficient for spatial panel model

Model Moran Geary  Getis LR Lmerror  Lmlag Lmerror - Lmlag- robust
robust
SDM 0.16 0.91 -0.16 19.69 41.24 7.6 2.62 6.35
probability  0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.01

Source: Research Findings
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Table 4- The results of estimating factors affecting the efficiency of water resource consumption with
a spatial panel model

Variable Coefficient standard Variable Coefficient standard

deviation deviation
InCwat -0.05%+ 0.02 LnTech #x%-0,09 0.03
InEwat #+(0.02 0.1 LnDeco #+x(0,31 0.85
LnGDPC -0.06 0.12 LnAgrwat ##%(,04 0.01
LnIndS 0.03 0.02 LnDriwat 0.02 0.04
LnGC -0.01 0.07 LnTotwat 0.04 0.03
Spatial 1.76%%+ 0.56 A #x+0,06 0.01

Source: Research Findings(** and *** are significant at the level of 10% and 5%, respectively)
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Table 5- Estimation of the presence of different spatial effects with the help of different specifications
of spatial Durbin models

spatial model with

spatial model

spatial model  spatial model

fixed effects Random-effects with fixed Random-
effects effects
The main Coefficient Coefficient Spatial Coefficient Coefficient
variable variable
InCwat #xx-0,05 -0.32 W*InCwat 0.004 0.0002
InEwat #x(,02 0.07++= W*InEwat 2.003 0.14
LnGDPC -0.06 -0.27 W=*LnGDPC -3.3 1w -1.95
LnindS 0.03 0.95%#+ W=*LnIndS 0.02 0.01
LnGC -0.011 -0.31xx+ W*LnGC -0.023x -0.06
LnTech #+-0,009 0.07 W*LnTech -0.023+ -0.09
LnDeco 0.03 L 0.49xx W*LnDeco 3.6 xxx 1.63
LnAgrwat +x(,04 0.007 W*LnAgrwat 0.01 -0.05
LnDriwat 0.002 0.1 W*LnDriwat -0.07 -0.01
LnTotwat 0.1 0.06 W*LnTotwat 0.005 0.23#xx
R? 0.65 0.83 Llog 0.5 0.76

Source: Research Findings (** and *** are significant at the level of 10% and 5%, respectively)

(4ol 5 Oloj) &5 i I T Ggo3T -1 Jgur
Table 6- Joint effects tests (time and distance)

joint effects HO LR probability level
Spatial fixed effects There are no spatial joint 1.45 0.00
effects
Time fixed effects There are no joint time effects 0.02 0.00

Source: Research Findings
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Table 7- Direct and indirect (spillover) spatial effects resulting from the estimation of the model with
the help of the specifications of the spatial Durbin model

Indirect effect direct effect Total effect
The main coefficient coefficient coefficient
variable (probability) (probability) (probability)
InCwat 0.02(0.39) -0.08(0.28) 0.01(0.53)
InEwat 0.92(0.33) 0.1(0.48) 1.02(0.25)
Shott Term LnGDPC 1.41(0.05) 0.82(0.02) -1.34(0.05)
LnindS 0.009(0.66) 0.02(0.42) -0.01(0.55)
LnGC -0.09(0.06) -0.1(0.9) -0.09(0.05)
LnTech -0.07(0.07) -0.02(0.63) -0.07(0.05)
LnDeco 1.37(0.06) 0.17(0.4) 1.54(0.03)
LnAgrwat 0.03(0.77) 0.004(0.68) 0.08(0.47)
LnDriwat -0.02(0.55) 0.05(0.68) -0.02(0.56)
LnTotwat 0.02(0.44) 0.02(0.53) 0.02(0.38)
Loe”f‘-;’ezfsrm InCwat 0.03(0.78) -0.01(0.98) 0.02(0.54)
InEwat 0.92(0.57) 0.23(0.98) 1.02(0.26)
LnGDPC -1.81(0.05) 0.21(0.05) -1.34(0.06)
LnIndS 0.01(0.79) 0.02(0.92) 0.01(0.55)
LnGC -0.01(0.6) -0.03(0.9) -0.01(0.06)
LnTech -0.086(0.61) -0.06(0.94) -0.08(0.06)
LnDeco 1.67(0.48) 0.01(0.9) 1.84(0.04)
LnAgrwat 0.03(0.77) 0.006(0.84) 0.09(0.48)
LnDriwat -0.04(0.55) 0.07(0.92) -0.03(0.56)
LnTotwat 0.02(0.44) 0.01(0.91) 0.02(0.38)
R2 0.78 Hausman test 3421

Source: Research Finding
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Introduction

With an average rainfall of 260 mm per year, Iran is one of the dry countries in the world with
limited water resources, which factors such as population growth, the need for more food, the
need to improve the level of health and social welfare, industrial development and ecosystem
protection. increases the water demand for these limited resources day by day (Taghizadeh et al.,
2013). Also, considering the recent droughts, the importance of water as a vital input becomes
clearer. Today, humanity is facing many problems for water supply in the rapid development
process. This situation in dry climates with low rainfall, where the ecosystems involved in water
supply are more fragile, with the occurrence of droughts and indiscriminate harvesting of water
reserves, has made the planners face more critical conditions. The rapid growth of the population
and the need for more production has caused the agricultural sector to have a greater demand for
consumption than other sectors that consume water, so the most important challenges of the
agricultural sector of these regions in the current situation is how to produce more food with less
water (Saghafi et al., 2018).

Considering the limitation of available water resources in the country and the increasing
demand for various uses of water in all its aspects and as a result reaching the critical limit of
using renewable water resources, demand management is the basis of consumption control and
water resources management. In order to ensure water security, written laws will be created based
on this to create a balance between water consumption and supply. Managers' awareness of
available water resources and, in general, all relevant layers of different methods of demand
management decision, and especially the determination of its influencing factors, is considered
one of the most necessary things in water management (Ansari et al., 2017).

The fact is that in the empirical studies of spatial models of technology distribution and
efficiency, one region cannot be considered independent from other regions, because according to
Tobler's first geographical law, each place is dependent on another place and the places that are
closer to each other They have the greatest effect on each other compared to distant places. In the
econometric literature, the lack of spatial dimension in statistical and econometric experimental
modeling leads to estimation errors and incorrect statistical conclusions (Seyef and Hamidi Razi,
2016). In this research, the effective factors on the efficiency of Iran's water resources have been
investigated with regard to the effects of spatial overflow and using a spatial Durbin model,
which is novel from this point of view compared to domestic studies.

Materials and Methods:
In this research, the SDM spatial durbin model is specified as follows:

InY; = 1Y -1 + pWInY;; + B1InCwat;; + BInEwat;; + B3Ln GDPCj; + B4InIndS;; + BsLnGCj;
+ B¢InTech;; + B,InDeco;; + BgLln Agrwat;; + BolnDriwat Cj;
+ B1oLn Totwat;, + DX;:0 + oy + v¢ + uj¢
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where InYi, InCwat, InEwat, LnGDPC, LnIndS, LnGC, LnTech, LnDeco, LnAgrwat,
LnDriwat, and LnTotwat respectively indicate the efficiency of water resource consumption in
each province, the logarithm of water resources per capita, the logarithm of water resources
utilization, the logarithm of GDP per capita , the logarithm of industrial structure, the logarithm
of grain products per capita, the logarithm of research and development, the logarithm of the
degree of openness of the economy of each province, the logarithm of agricultural water
consumption, the logarithm of daily drinking water consumption and the logarithm of total water
consumption.
In order to reach logical results and observe the spatial effects of water resources consumption
efficiency and the factors affecting it, the spatial Durbin panel method has been used for 31
provinces of Iran during the period of 2015-2020. Economic and spatial variables were collected
from the Ministry of Jihad Agriculture, Meteorological Organization and Regional Water
Organization and models were estimated using STATA 15 software. In this research, in addition
to the agricultural, drinking and total water consumption variables, the rest of the research
variables are calculated based on the following table (1):

Table 1- How to calculate research variables

Variables How to measure
Efficiency of water resource consumption The ratio of total water consumption to GDP
Water resources per capita Ratio of total water resources to total population
Exploitation of water resources The ratio of total water consumption to total
water resources
GDP per capita The ratio of GDP to population
Per capita investment in fixed assets (industrial The ratio of investment in fixed assets to
structure) population
Cereal products per capita Ratio of total cereal crops to population
Research and Development R&D value ratio to GDP
The degree of openness of the economy of each The ratio of the value of exports to imports
province

Source: Research Finding

Results and discussion:

Table (2) shows the direct, indirect and total effect (spatial overflow) in the short and long
term. The results of the spatial Durbin model show that in the short term, the indirect and total
changes of GDP per capita, grain per capita and research and development on the efficiency of
water resource consumption have been negative and significant, as well as indirect and total for
the degree of openness of each economy. The province is positive and significant on the
efficiency of water resources consumption, that is, with the increase of GDP per capita, grain per
capita and research and development, the efficiency of water resources consumption will
decrease in the short term, or in other words, it will decrease in the short term. The growth of
GDP per capita, the growth of grain and the development of research and increasing the
efficiency of water resources use

The results of the spatial Durbin model in the long-term show that the direct effects of the per
capita GDP variable on the efficiency of water resource consumption were positive and
significant, while the indirect and total effects of the per capita GDP on the efficiency of water
resource consumption were negative and

The results of this research are consistent with the study of Zhao et al (2017) and also the
effects of direct, indirect and all other variables on the efficiency of water resources consumption
in the long term were not significant. The results of direct, indirect and total effects in long-term
conditions are somewhat different from short-term effects, because as the theories of
microeconomics confirm, short-term elasticities are smaller than long-term elasticities and the
opportunity to react to various shocks for economic factors in the long-term is greater than in the
short-term. and in this regard, the elasticity of the effect of the total degree of openness of the
economy of each province is positive and significant in the short and long term, and its elasticity
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will be 1.54 in the short term and 1.84 in the long term, or in other words, the elasticity of the
degree The openness of the economy is greater in the long term than in the short term.

Table 2- Direct and indirect (spillover) spatial effects resulting from the estimation of the model with

the help of the specifications of the spatial Durbin model

Indirect effect direct effect Total effect
The main coefficient coefficient coefficient
variable (probability) (probability) (probability)
InCwat 0.02(0.39) -0.08(0.28) 0.01(0.53)
InEwat 0.92(0.33) 0.1(0.48) 1.02(0.25)
Shof Term LnGDPC -1.41(0.05) 0.82(0.02) -1.34(0.05)
LnindS 0.009(0.66) 0.02(0.42) -0.01(0.55)
LnGC -0.09(0.06) -0.1(0.9) -0.09(0.05)
LnTech -0.07(0.07) -0.02(0.63) -0.07(0.05)
LnDeco 1.37(0.06) 0.17(0.4) 1.54(0.03)
LnAgrwat 0.03(0.77) 0.004(0.68) 0.08(0.47)
LnDriwat -0.02(0.55) 0.05(0.68) -0.02(0.56)
LnTotwat 0.02(0.44) 0.02(0.53) 0.02(0.38)
Loe”fgf’ezfsrm InCwat 0.03(0.78) -0.01(0.98) 0.02(0.54)
InEwat 0.92(0.57) 0.23(0.98) 1.02(0.26)
LnGDPC -1.81(0.05) 0.21(0.05) -1.34(0.06)
LnindS 0.01(0.79) 0.02(0.92) 0.01(0.55)
LnGC -0.01(0.6) -0.03(0.9) -0.01(0.06)
LnTech -0.086(0.61) -0.06(0.94) -0.08(0.06)
LnDeco 1.67(0.48) 0.01(0.9) 1.84(0.04)
LnAgrwat 0.03(0.77) 0.006(0.84) 0.09(0.48)
LnDriwat -0.04(0.55) 0.07(0.92) -0.03(0.56)
LnTotwat 0.02(0.44) 0.01(0.91) 0.02(0.38)
R2 0.78 Hausman test 3421

Source: Research Finding
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