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ABSTRACT

The efficiency of irrigation and agricultural management in irrigation associations is one of the
important indicators in evaluating the management of irrigation networks. In this study, the
efficiency of irrigation and agricultural management of each of the 20 Water User Associations
(WUAs) in Khuzestan province was estimated using data envelopment analysis and their
performances were evaluated and compared with each other. The results showed that agricultural
management and agricultural production efficiency have more priority than the efficiency of
irrigation management and water saving in irrigation schemes. Also, the findings indicate that the
technical weakness of water bodies in irrigation management is about the efficiency of their scale
and the reason for inefficiency in agricultural management is weakness in operation management
of the irrigation network and collecting water. The results also showed that the optimal efficiency
of irrigation and agriculture management depends on the management performance of water users
in the context of interaction between the executive bodies of the water and agriculture ministry.
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EXTENDED

Objectives

Agricultural production and food security are highly dependent on irrigation and optimizing water
use and so improving water use efficiency in agriculture guarantees the achievement of the
country's developmental goals. In the past half century, the irrigation network development in the
country without the necessary infrastructures for the improvement of irrigation management has
challenged the achievement of the main goals, such as optimal use of agricultural water and the
increase of water and soil resources productivity, and has led to social problems in utilizing the
network and caused the gradual degradation of irrigation structures. In the last three decades’
policies of institutional reform, decentralization and public participation in the water sector
management were followed and Water User Associations (WUA:;) regained their role in irrigation
network management structure. WUAS as new institutions in irrigation management systems of
irrigation networks, formed to improving management efficiency of irrigation and agricultural
management efficiency. The efficiency of irrigation and agricultural management in irrigation
associations is one of the important indicators in evaluating the management of irrigation networks.
In this study, the efficiency of irrigation and agricultural management of each of the 20 Water User
Associations (WUAGs) in Khuzestan province was estimated using data envelopment analysis and
their performances were evaluated and compared with each other. The WUAs efficiency in the use
of inputs and producing outputs, reflects the performance of WUAS as the new management
system. In other words, performance indicator when showing the suitability of output production
from inputs, at the same time assigning the WUAs efficiency and their success.
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Method

In performance assessment, technical efficiency evaluation is important. Technical performance
is obtaining the maximum product using a certain size of the production factors or minimizing the
amount of use of production factors at a given level of product. Technical efficiency depends on
method and type of using the technology. Technical efficiency effected by one or both factors of
management and scale efficiency. Technical efficiency is divided into managerial (net technical
efficiency) and scale efficiency. Management efficiency descripted as the optimized combination
of production factors to increase productivity.

Results

Scale efficiency means a reduction in average costs resulting from economies of scale. In terms
of irrigation management, three WUAs are completely efficient and the rest of 17 WUAs are
inefficient. The average technical efficiency for irrigation management is 0.4, indicating an
inefficiency of 0.6. In terms of agriculture management, seven WUAs are completely efficient and
the rest of 14 WUAs are inefficient. The average technical efficiency for irrigation management is
0.75, indicating an inefficiency of 0.25. The results show that the amount of water delivered to the
WUAs, the operation and maintenance status of irrigation network and proper operation
management have a great influence on the efficiency of irrigation and agriculture in the WUAs.
The results indicate that the WUAs have been mostly successful in the field of collecting water
with an average yield of 78%, as well as resolving water disputes among farmers with an average
yield of 76/3%. The results indicate that the WUAs have been success in the field of irrigation
management and the tasks assigned to them and their efficiency in collecting water with an average
yield of 78%, as well as resolving water disputes among farmers. The results showed that the
performance of WUAs with a mean score of 63% had a relative success in operation management
of irrigation networks, and also the average performance of maintenance and repair of sub-
networks was 60%.

Discussion

The results showed that agricultural management and agricultural production efficiency have
more priority than the efficiency of irrigation management and water saving in irrigation schemes.
The rate of access to inputs affects scale optimization and then the technical efficiency of WUAs
and irrigation and agricultural management. In addition to this, attention to agricultural production
efficiency, is more severe rather than water use efficiency, especially in the river basins with more
water. Also, the findings indicate that the technical weakness of water bodies in irrigation
management is about the efficiency of their scale and the reason for inefficiency in agricultural
management is weakness in operation management of the irrigation network and collecting water.
The results also showed that the optimal efficiency of irrigation and agriculture management
depends on the management performance of water users in the context of interaction between the
executive bodies of the water and agriculture ministry. The volume of water delivered to WUASs
and quality of maintenance and operation have the most effect in irrigation and agricultural
management efficiency, Therefore, prioritizing the irrigation networks located in the catchments
with huge water, it is recommended to transfer maintenance and operation affair to WUAs and
networks equipped with facilities of water volume measurement.



Oy

w59 g G)l:t‘.i Copde o8 2bsyl e S g 93 3o

Obiw 395 Olbi! Ol p T S ICE (5359Us™ 9 ST Copow (21 b 3

"0 UIeaT 9! sa5lir 3y o>

[)Uﬁ‘ ‘C_?"“li sc‘,«b_ e@': 6})3[&5 IRCEH N “53,_,&‘:5 w_,.? 0‘5)5 ‘_;JJS: ‘_;ﬁr.ie"b Al
b‘J‘.’.‘ LC_,—»‘{. gcy\.l a\i..‘..il.: Lé})jus e.\g-.v‘.} géj_)}us Jm‘ e}; JL.‘.":‘.‘J"’ gY
QYN Y i e Gl —SPINYA 10l s oy 50)

oU>

@3 6l e 2oatlE bl et s (53,5l 5 olel S pe WL

K] wl.‘a'))‘ J}EJAA..» u:..&j}i "ﬁ' PL M\é&;a ‘5)\.31 ‘5\.&4&.& )" ‘5J|.>J.30J.@a' Ca"ﬁ.\.a CLEJ
mol ST Y wen 5u0liS 5 bl Cu e o Ol ol sla S 5 Shes anlis
Losls b g oo s 8 5,50 5 bosls b g o 51 ealil b Ol g3 Oliasl O

My ml g gl lld 5o o &b 5,56 5 5 gRaLLL sl sy,

Q‘.X:JJS K) 65,;\;5 C_,.lﬁ.b &bls C,.:}jﬂ aS sl ol @L‘:a R ‘5.1._3‘93' ‘_gl.&bb

Gl G pan 33 prdd e 5 oW1 o pde 2L 5 e ol saks 5o g5 slas
25 Olpol G Sas b ol cind oS Conl OF LS LaBl (ummer ol 03 g
Ciand (65,9WES e 3 2IHSE s 5 esg T elds o e s glel o ke

2 S ol UL sl sleol oslper 5 bl A0S (515 pe e S pde o
ale 3 0ol LSS o pde s Sles @ il 55000 5 okl Copde g
sl (855508 5 O ise Jge gl ) elaws Jolas

C)‘ﬁ%)i JS.:J DEA J::"’J “5)“..‘.’1 g:,.."ﬁ.’w s&bls udlﬁ})‘ :gSu\*lr 6&@3‘5

Flpoills Slegoge o5 Lol (Heydari, 2011)
o (oml) S 2L kel Cupae 59,00
5 (ool Cupse po oo ol nE) g (VL
Ogufs 90 9 om uLoLw ‘) Lerv] Ai)bté LDQLQJ 9 >
Frenken, ) 5o 5 ol sl )l 5 6ol (2,8
51 eoladl 1l .(2009; K’akumu et al, 2016
555 ,5> .(Tortajada, 2010; Ostrom, 2005 )
2 ol CodeS dge 9 oles Daeail 5 (W
SraS> slopllss ;o 055 Jelse sl LIS Gial3d
a2 dw o «g,cpl 51 .(YuNg, 2011) o,y (o lews ).».sla

Jl 50 ey O idu 0 soly Slodlol axsds

4o

ol S edeo PIY olaxsl b o el

I el SV¥game JS 5l aoyo AY (jguS (g5 5laS
Ministry of Agricultural Jihad, 2015).S oo oJgs
3 (e, AY 590>) cafe yie 3,Lle AY 4 o
okl Glp oo Jlasiw! O] caSe o o,Lle AY
Ulhassan et al, ogi o Gpae ,ei8 ol 2ol
Cu> 4 2007; Kalantari & Shabanalifami, 2008
S Cual 5 (65,0l Sladss oyl (Sl
L Gl 5 ol Bras giludigs wg)lol 4 )5aS
Slaal 4 oliws aa)¥ (65,5l idu ,o ol Brae
a5 ,eiS drwg gleasly eod o i
og walex V- Jlo 381 o g5,0kS olady



\VAA Y o)Lo..iJ He-Y o)sbo‘ﬁl ‘5))5L~5=\M5;50LA.~9| h_)LM.?UAl?(A OVA

2 Sl s Glel 0o dge 4 e lnl ColsS e ls
plxil sloyes 5 ailis, (IS Sllos pon> Coons
S)lie Ol 9 5l 90 6, Sldes 4 aidly
izl laasly -V (610 Slles jo olls o o
Olies ol 4 barpe el plie glagasls Jols
-F sl Gleas sleanie cley g lagly 88,
n_:yj.»am Q)S.Lo.c ua?Lw ‘-J-QLAAJ ‘5))5Lw5 $90 58
Sl dawlgay a5 a8 3 axs g Wdged ool
s i o pasles olal b Sgle 5 ool
s Sas oSlae (luS2b 5 Gludls 4 S
- LS)L“"] uLod.} 9 009{ 7"‘“‘“""“'" )5&‘; u.)‘ )b u‘):u]
—ge E g 0w )8 wl)l saVole g 5 s il O jg0
(2002) Moneim et .cusl 009 yige jw slopo] (5
S0y 0 Ses gaas, jshaeas Jiagh o al
o] s ol e g 5985 Ll s cuta
Uil 5o sl i )5 ol eosls iy Judos
Jold 639)9 b losles ali 09,5 g3 5l 95
SIS 5 oo slaaizr (sl 8 condg
Vlgeale 5 (o) Sl 55 ws)lnl a5
L Gloskin slogasls 5 okl 408 )0 3525e
5 ol A0 el «(55,0laS o Shos Jolis (25,5
(2013) Singh et 5405 oolizwl I slasls |3 slaas
wile elaml 5 Jbo o Sus sbaasls 5l al.
2 oy S8 e ol okl b (Sand Cunds
(2012) Wiek wlopol 30 <31 5 o bl o pote
(2010) 5 s plp g colaS sbo >Ls 5l and Larson
Jelos JS (5,50 42 Lo 4w 5| Tahbazsalehei et al.
s )lel pledily slagasly Jold o Jlae Wy
‘6)L:.J b cs‘é‘)‘ 3ol oo Cand
5 Gylopoye ey caws (Jb olaSoss
Sheme 5 bl Jsog S iunsgo dzog: 41 (5l
-l 0 slal Slaas 1 ol pslas ganecals,
oolaiwl (65,9LaS 5 s kol o pan o Shae 5l 045 sla
Q33 god
s 5o (ng slasled plyiear ool lasies
5 iyl s ol (55,5l 5 g)lal Conae

ol Goiz g ol yhe O slasled 0j9> oz ;0 dnwg
ot SSilie ilol Copde 3 alsyiS e
S50l ()5 Sgne jelate 4 O iSu j3 cogas
(Araral, 2010) cwl 485 & s Jb g)lub
5 0,8les (5l ol 1i2e(1997) Vermillion
5ol copse Sl of, 5l Ol copoe SIS
Y i aSly g 0SSl W3 (s slaeul g0
OBl giisd g aBdle b ceely 4 o1 (6,135Tg
S8y wils lo 3.5 (2015) Bayat et al. .ol pdy
ezl iy b ol 5 O Sy e (5351,
A JC PP P R PR SRCIT It RSN [ T
(2007) Bandyopadhyay et .ol o sguge ol o poe
L2 @l ool sladses o Sles )0 0 al.
Comdy Jpama o Slee Sloasls ) eolis L
o5 Sye & by )l b NS 5 e
gy Ol s olysleS 4 e ol Glie o
a5 W, azl ol 4 g 00,5 aulxe oy 0laS
(2010) .ilails S 5 oowd Sgepe Lo S
oz Sled slaglinl jo glasdlas ;5 Huang et al.
Olpol JS85 a0 Slee )5 05, j55ul 855> 0 4
ool U1y sl i JS55 5 5l 5,y
doazm ;s 5 sl pose (JUB IS (paxls
d= s sl Gler ol s (Sales
P Llmglaiehy 8 alie 5 obs)l o0 wolesle
Sy ool are g8 0l 05T (e (285 L
S s ol GBS S a0 Sliogas (JUE ot
it ol gledses golabl - claml ol
coanse Ll 5l LUK ol as wols las
clpol Gyslanz 2555 ol dse a4 s (550K
Sl 650lo 892 5 6kl (i S5 4 o
4 (2013) Mari .wslazsls (g 6 b 5 009 g
5oty plpol gladses o Sles 55l ke
Candy Cypde ol e Sleas a3ls ez
dngi ol GIS g e 5 Glal Ad (Sopd
wgai ooliiul slpol gyslaex 5 b)) (Slejle
b, (2010) Gunchinmaa and Yakubov
5 b oSl Glpel gladses oSl
ao Jols O g ) 5l ez 5l leSenb



RN

Joloe izmen 5 Gludl g9y 0 mass olnl
oIl g legie anie pelS el (So5desS
sailis ax>ly o oy lp sudy DS (o
(2 2 e aly aes e lis 1y oK awgs
oo 2l 5 (Gupse 2L Al 8 LS
Emami ) <ol ools s (V) dal, &jgod

.(Meybodi, 2000
ke I8 =

[

(1) aba,

5 Syl ) 99 4 Sleas owias )l 5 Jpame
el (g, 51 Baions (nl 5o 09 oo plonl S el LU
cwlio 90 )5 5 sla g, 5l (o a5 lecols Jibg
S wdboe gy glaaxly SLIS dul=e sl
LS dee sloylSal) i 5 0 Sas gual,
20,5 solatuwl liwier ol Glpol la JSis
colin g SO yiel Ll (ST eosls iy Juloo
Uo)B L» as 039y LgAJ?S 6LQ~,\.>‘5 (5")5 a.a.mLZA LS‘)"
‘_gl.ﬁolii.g o)SJA.c L';’L’))‘ 6‘)‘.’ u.\.».ly é’L’ Oo9 w.sul:
L5 oo Slosle slauxly QL b)) s sl
9y P95t B S S peeal slaasly lhol o
e & o p Joiin ooy idg Juloo
TS & e ol U a5 cal 3 ghp,aelp
2 @D 2sd o0 Sl b3 (5550 adsi b g3
S)y90 EOL@‘J 9 Jyw )‘Jj.ao MLO.A d.l.‘.wjdq d>|5
(5o 00aline (n40) S50 W8 @b (s, ool
LngoQLQ,J 9 Jya?u ):J.QLBA uuL.u‘ » OBMGA ML?LA
P ‘5{1)5 ools g Sl oo ovmline
Syge slagys WS o0 Sl (Gi9 B S5 a4 S
WSS Gk 3l Jeaze booolys o gl eolail
Abdeshahi et al, ) g o SBil oz (5546l
5 oslyd (y dlayly ools sidg Judow o (2013
U’“"j) ‘s.al.v) 651” | ‘5>|)l5 BA—A—)SU—)—A—’-’ oslw

iy a8 ol ISG ol @ bools sidgy Juloo
hlizee S0l Ml Geal BB oy Cuxog

yData Envelopment Analysis (DEA)

85,98 5 6 kel Copae LS b5l sesS 5 HeF i D

UL b o ol sl JSas oLl5 anlis
32 kel laaSis 5l gls o Copde (g pllai
L plesyss pll (shpoe = ol lae 5 il

Sleigo Al ) Condg 9 slo Sl 5 poles

b 95 9 3lge

g plas o Shee 25,1 jskatedy g cnl 5o
LB als sslal lasil 5l g)ls e 0 o pae
5 dmslons Loz bl olpol glaJSis 51 S e
o,fles 2bj,l jo el oal anlie b S o b
Aol Gl i Sl ol ele ISt 2y o
0 ,Sleae 5 bles booliw adgs g aoolys 31 eolazwl o
AP G0 O)leds g valsS (o g pllad
Bl L ool 0y Comlis a5 ol el S
- s 3 o 5Lt sl ol 51 ] oyl Sleas
56 olpel S dSas g Ol 5 o Sles BuS
Ol Sl Bld 4y o5 sl asli cpl plo wil o
Aoz 5l ke se 3, LU sl 5 Laosls
o oy O8kee Dbl sl (5 5 slapasls
oolSs o, Slas b3l o (Shahnavazi, 2017) g
TR U RCHONS I ST RN N
oolitnl b Jgame i 40,9] Cawots 3l el & )le
Sl by oy Jele jl ain jlade |
e ghe 5o oy Jelse I eslinul e
S35 3l eolitul £o5 g 092 4 (B Q) Jgams
Pl sl (e 095 a5 5l Sn oK 09290
il 9o o kg oolitul s yge ulie b o e LS
@bl @ (B 2l e s Bls (2 LS
@) e (p92adpe 5l (B0 2L 5 (unae
Hosseini, 2012; Emami Meybodi, ) <l (Lwolie
elss o oS 5 Sl e LS (2000
(hS s by oo g0 oRIP sl g
@bl ogdes Jol> Cunse sl e g
Jdel buge anie falf Gedie 5o lde
SR Oileay ol plde ) LU slapgradye
32 bl Jele adsi e b oy o ol
S Hsbar wsd o wgmie Sy 80 5 2L Sl
905 el Jdo 4 55,5 oelide ) SU (slead o



\VAA Y o)Lo..iJ He-Y o)sbo‘ﬁl ‘5))5L~5=\.!.~.:5;50LA.~9| h_)LM.?UAl?(A Oy

“ ool Gl dsas o Sles vgy Sz il
Laools gy el sla e 35151 sl odal s
90 b boailiw 5 laosles 55, S8 Ol 4 atn
Ohadi et ) ,.5 oo & 90 | ,Sookin g 1 Sosles 5,555,
4l bl 4 (al, 2015., Abdeshahi et al, 2013
slagasls LU fagh cpl Gl Glados
Jood slaostin plgrear plpol sladsies oo, Sles
y9meosliw 0,50, 3l Gadod cpl o JA ol sl
mooliw 0,55, 4o el ol oolawl Wosls Jud=i o
@ g odd (B8 Sl 6 S el wly slaoole S
et oslin aigy Jlade ol&u oS LIS glate
" e slags Sl Gaios Gl )0 eizmen 09 o
laoskis 3 (@) Wosles 5 o o sl odal s
Joloe et yolaiedy Laosls (adigy Julow 5o (i)
sl ool sladSes (b S I35,
oolaial (55,5LeS oo 5 )kl Copde & gy
T USEs Yo ol eiss g bl el el 00
Slosls a4 gy liwisd vl e 4o Jlb oy
S S 51 T pgas 50 VYD Jlo 4 by
obwisr bl slaasls (glopese lacs i
S e e T S gl
by Jalos bg, b o DEA—SOLVER — LV8
R Geod Baw aS gy el lans S o6l aosls
Cupde 5 il Copse o Glpol s dSas ol
ol Sl dSas S gy o el 035 (55,5L88
olin Sloa3ll pgdge Slasl o)y (red Ol
-osliw) (29,5 5 (oled) (6955 sl als Hlsie b
0 Shae il a5 Sl (1) Jaor b s (o
-aSd (659l Ca e g )lnl Cu i o b S

b5 5 eolil 5,50 6 kol sla

Dgd oo ddgi (oolw) Jyame S slaxs «((899,9)
FE M) Ak, 5l oy Caxdy el T2l
[ oad oamlive Code laie x5 o] 50 a8 Sl drslns
Sade Wy cwl godg ddads pel Tl ooles ol
g dhis ol § ol soliw el Tooul comlie
&b J Sl as S v try silre slagjy and
il oanld culrs bg silme Oliss £ Sa

| .'II m
h‘i = ZE=LL1[.]'YH'II|I' Zi =lvi1-xh-

5 bgste (V) o)led alal, s ali ags s>

(V) ak,

slazly L Gl (V) akl; slacusgases

(Ohadi et al., 2015) wlei oo i |y 1.5 puonas
() aka,

. m
/ o
Zr:xur‘y""f Zi=LViixii =L j=LZ..n

-y =0; r=1..:5s

—vip=0 r=1..:m

oo S 5 el g, S bnosls itgy los

Solae sla Jow LB o aliis Comsg a4 ang |
sladae 5l Gdos cnl )3 0,5 o0 58 oolinul )90
ol 00l oolail Wosls iubgy Julos CCR g CCR
solital b g bolSy 8 oIS CCR Joe 5l eolizal b
ol i BB als 28 IS BCC e )
@ CR Jos ol oo L Olgin | oo (218
Zaranezhad & ) o5 awwlbxe BLC Joo I8
4o (Yousefi Hajiabad, 2010; Gheisari et al, 2007
slaJsas b5 Cundy o jshiieds (3edod ol
5 CCR Juo 53 5 5l plisjss bl ) s ol o]
(s 2l alie g 0,905 L g oo eslaw.l BCC
Bas 9o 5l hie LI 9 Al> (8 LI
Glodog (55l Copde 5 Gkl Copae



oY)

w59 g 6)L:%T Copde o8 2bsyl e S g 93 3o

(o 9,5 5 is39,9) Olpl slodsias o Slas ) logasls 5 bayeice ) Jyur

Jgess

(oS yio Gaeka) Gl JSa5 4 (Ligms Ol v
()L:S-‘B) L’)‘);\gj s sy oS g5‘.")| e WS

i & et e
L]l =

-\;:‘:l'i_'l?_a __I__' ayna -\_I \_.I__Ta

bl ol 5

il e Sl =

el grsdaliyg J;l.—il B

LAY SR R g

st gl =14

_:TI:':I Jl-i‘-?.'—'._:- 1_-'—EI-'.,:- *.—I .\_.TI:—IT‘:

lees Lalis o glamilasy

P I it N 5
e S sl 8

PURSAE ¥ PR, et . T NP

Sl S = L Y olads do
Fab yga o ¥ Dol 2l

daylyd dla ClF ) mlaa

lalal Fase £ 0 =
* et T 1 =
=S e

Fislad gl il i

ol $°9,9

a4 ol 53,9

60609

skl ol

- Org.Lo.c
&olkol slezel el Ll

T & ,19 0 500
e 0 enln

s 8 ,Sles
SIS s

bl g e
SIS 5 g

62

ol ols,l )8 sbe &5
el it 5

s a2 =

B SR PC ) PR L
9 B} 3 el

oy |__;| :l__..- Adas

"l_l N N — J. -

B

iyl y
dal o = E [ Joemsna Zif o) mlan ® heswa o, Slas # fioases Coaf)

o > &5

Ao (65,9L88 Sal o

S &39S

©33S Zu e oBays 5l lpol gladsias oS
25 o) g g ah 4 O (509)5 03l 90 3l 5
seesd O Sdes w6l p0 o 3, Shos oolin Jloz 5 aS
AL salyo 5 ool (5 pslaen o Shoe (550K 5
(olel aSed )3 v93 Lo SVgaze Il elaS

el 00l solazw

obl olpol sladsas o Slee (Gdzs cpl o

LB 5 kel Cunse 2L oBass g0 5l liwses
(V) Jgoz 285 518 2bj)l 0590 (65,9liS Copae
O el Gde Rl slasss ) Gheoy
s ol pol GlaSis 4 bype L O o2
aS 5 9ba .Cul 00y (49,5 ailzog, )y'e_ﬂ dbe> 4O
QS adlaie Lg)l.:.ﬂ GladSils 4 oads ool gz ol
bl aibie )0 5 caSe o gl YYYIE LIy

5 buls Jels laoslys daools iy Julow o

ool adgi jslaieay ol pol JSid oS S5 e oulie
-4y 05,08 3G T o Shes yo g 05,5 coliiul a5
Lo daosls cidg Juloo mls jlel laas jglats
a5l omn 090 SUSAS G0 Sglee b b
Yong and ) 55,5 cole, booliw ¢ boslys ggezme iy
ooliw ¥ 5 ((594,9) oolgs ¥ slaws  (Chunweki, 2003
5 Golel Cupde oS g0 5l S5 se (6l (295)
m oSl elal cpl 0,5 QBT (65 )5liS o proe
Cape 5 Golal Capoe L S5l 5s 6095 sl
@ 699,52l e 93 Jold g ooy LSy (55 psleS
Aiib e oad eSS Lol colus 5 kol aSs
Bass I glpol sladsas oL e lp
(lopesty o Sles oolin bz 5l @lel Cupoe
el Gyslanzr 9,8lee ()l0S g yrans 0 )Sles
O slp g OlpeleS e oS! (> o Sles



\VAA Y o)Lo..iJ He-Y 0,99 Q‘)"‘ ‘5))5LM5 4.\..:5; 9 slazdl &_)LM.?D 41.7(A oyy

Olpel Gl sas gl )3 VTR0 Jlo s (pizmes
S ool oad caS GlSe YYVAV L al ol
CiS 59)l5 Ailag) adg> 50 o wo s B8 4 Sy
5 ol S mhaw cpl Gl as )0 B sgas Lads 5 oad
252959 (s 5o rlply Cuwl 039y (B ols dilaie
J9o0 O pom Camdg Sglis 45 09 o (6 S A
- S5 ead S Lol mhae Gaizmen g odd ool

ol 0bj ol adg> s2 50 ol Glo

-pS el 039 xS e gekia 1O/l el
50 OB ols adlaie 4y by o s Ligs Ol oz op
o Ok FIT e b ol ailbog, adl i
cog polyl Gl S ja Gl 4l 00y S
ssbar plaes Gl jo plpol GlaSas abs,
GoakiS Ol CcaSe e e VWY Jlade lawgte
L wigS adlaie jo Jlade ol aS cowl oals ools gz
9 edesly Ailate ;5 g (p b caSe e e YA/
sl 0392 (3 iaS aSo o e 011 L Sal3lecds

L3 bl Glnol (SladSiss &y 0ad 00ls Ji525 (55)5laT Sl Copndg Y Jya

u] u;’é‘)‘ u.:" >
sl a ol CS s>
LS Gise)  laSis 4 ) ailaia ol .
olre! wlsg)
oD S Ogee)
BEY) (xS o
(oS e
YAN V1Y \RATA WUA; \WUA, \WUA, NS <
59
YV/O £90) V-0 WUA; WUAs WUAs WUA, bl o2
(WUA; WUAz WUAs \WUAg .
8/4 R YAID WUA. WUAL O3l cds 435
8/4 SOYA YAID WUA WUAjg WUA;, i, ‘
_ >
WY/ Vo f SIf WUAss WUAss WUAG WUA  oBols <
VY Yryoy OYFIF o

L ooslw eyas 4O Ll 00l 4)‘)‘ =9 9
(1) gz o)z doosls oidgy Jolod slagezg >
dol @ oas Jomo alSjloz by plxil 5 o)l
bogio boslpol Gpslasr 0 ) Gedy i
O o ized 9wy YA g0 o Slas
399 3,Slas bawgio b ol )0liS (e ol 4 by
Sl JSis a5 aas co olid gl wslails as o YEIY
Coddge Gl aoye PY o Shee bwgie L ol pol
m05g: (g kel (slaaSs 51 (5100500 S e 50 (o
=8 SraSd ()l g yeeni )0 il by Jg il

ool 03508y S it Qo y0 F0 0 Slos hawgie b

2 ol Gl UKt a5l o] sbsS laazil

355 gy s ol e ya eljl 4 wigtS adlaie
S0 g guiely ddlie o JSis plp FIO 51 i
A da e lid bl oS e b, ol Bl
gl ) iz o pl sass> Sl SLs G oglis
iS5 gl 4S5 sbay sl ob; Jhs i3S 55
sl adsm plp WV o)l il asse ladses
ol mls abl o (Bl adhaie (o o> ailsog,
a0 O3S Wlog) ads> (ol sl S ans o
Copde g 5olel laaslis 4 Ol (5399 px> Ll
Selys ol wuitS maw bld a4 ee g o)L
"o 6ok Sl LIS (65,5liS Cu e 5 (55,5l
3305 Sloasly o5l asds () Jguzr jo anily



OYY

w59 g G)L:%T Copde o8 2bsyl e S g 93 3o

olpel G JSis 29,5 5 6995 S uiie 4 by pe slaosls =Y Jour

ST 59959
Selyo o, Sloe o, Slee o, Slae P VN e Jas 6l Olse
- o, Sles 1 L.
Silas J= Sxlaer 5 e s s S Ok ol ez
. i RS e
Joobk) o3 ol s GES8) (e
SRV -IPA DA JTE AIVO dFOY VAYIY e 555 WUAL
YRV JIAY AVY /%4 <A Yrvs VYN WS olipslas  WUA2
VAY)Y N Vs IRV V) AaTs s0/1% ey WUA3
YV JIAY “IVA 150 NEW Y¥s- ovs o oy WUAS
Ya/ CIAY R I8y NEW \OAS Y oy OS5 WUAB
F/A JIAY NE\: -I80 NEW 140 Y0 osls S5 WUAB
fAIF 9\ 9\ I5¥ R Yoo Yo sl oS WUAT
Al AVE oY <% IP¥ VA« MY oBslicds ool WUAS
FeIA -0 \ A JIA¥ VA 51V 8 cdlhe WUAQ
YO/ Aol css sl WUAL
AIAY \ Py VA Y4 o oIS 0
YyIY e WUAL
-IvF o NN 150 VAYD IV o 1
YA sl ol WUAL
“IVA 9\ Py -IVA a5 oF ST 2
INAT & WUAL1
VO - -I80 -YF vor oY 7 3
1o css  WUAL
V) - DY AIYA . YA 4
YiA ey WUAL
A \ V) e sf. aY 5
YiA e WUAL
VY Y 155 VY fe AY 6
YAIA s WUAL
I5¥ “IVA I9Y s VY54 VI 7
\iille Jses WUAL
I8y o 155 -JE) YYEY VY/A ° 8
oYY ol WUAL
IpY o -If V¥ YAy WY 9
Ye/A o5 WUA2
AVY -1 ¥ IpY \TA- AV e 0

G Sias as) g lde 2L (e 2L (3
L ) Jogad 5 kol oo dBas 5l ol nol
ol kel o pae sBwss 5l plpol slaJsas 8
ool JKas ¥ oslaws wlfass cpl 5wl oals osls
5 Oyme (Bl cls Sl olpol sle Sid)
L, elS bl USias VWV g oog LIS Sl (Sgs

IRURY

Huang et al. (2010) sleaidl L §.d0 cpl ol

‘5)91@.? ) u‘).m.j Lgl.mdim; u9_> Q)S.Lo.c P (e
5 5 (2011) Heydarian et al. .col |15 5L <loo]
o Sles (e A oK (_g)l..,.g] LW (shbs
SIS g ylopose dpe o plpol lasias
Bz Q.il sladl b as wo S gsfli})‘ Code |, &S

bl lade (F) Jooo o cwnl cond 6,850 lylo



AV SRy o)Lo..f.' He-Y 0,99 O‘)"‘ ‘5))5“ 4:....:9.' 9 slazdl ULMJU Alm INRE

Wua2o
Wual9
Wuals 47 |

Wual? 030 |

Wualo .65 |

Wuals .44 4

Wuald b | ¥
Wual3 A.00 |
WualZ2 0.Aas |

Wualil .22 |

WualO A.00
Wuag .59 |

Wuas 024 |

Wua7 0.4 |

Wuabt 02.25 |

Wual 030 |

Wuad
Wua3
Wua2
Wual

|

i

.00 .10 0.20 0.30 .40 0.50 0.60 0.70 0.80 0.90 1.00

olsip> Ol o dSas il Cupae (8 LI5S Jloges

Golal Cupae oBays 5l liwes Gliwl ool o Ses I8 -F oo

6)L.>T u.a).ad..a olfdié )l QS")lS

si‘)ls u;l‘)ls gs.’.‘)ls ji:‘
ool Sende = .
Y- ./+Q <A Y WUA;
Y N AT A WUA
V4 SNY “IAA I\ WUA;
Vo N \ 14 WUA,
N - ¥ \ - /¥ WUAs
VY “IYO \ <Y WUAs
5 -I5¥ \ <IFf WUA;
i ¥ “IYA IYE WUAs
b N \ <104 WUAs
) \ ) ) WUAw
q -/f - /A - I¥Y WUAu
A -I¥0 AW - /Y WUA:
Y \ \ \ WUA3
Y \ \ \ WUA14
Y 9ias ) “/Ff WUAs
\ ‘¥ <Y 190 WUAs
)\ /YA “IVA .Y WUAy
VY “IYY IV S\ WUAs
YA <A -1y JY WUA

VY XY . IVF IV WUA20




OYo

@5k e 2L 5 (B @bl sV gl &
S a5k o )lge cnl &S WSl s Ol iy p9748r0
Gk 3 S5 00, LIS (sl e aily syl
Slados gl o)l digy whie o 4 &S >
S>oS ie b 5l Sl g3l e (2001) Oad
Ll )bl Capise 2L 5 ol ladSias (ol
LS g el S 5l aios gl loazdly b a5 ol
JESa Ve I8 ol b ol K25 as sl
S8 Sl @yl Copde 2 St 63555 ol
4 g pladlul i) (g el jslaie 4 g 00n:
3051 el (S8 e S35 S5,
Fischhendler .55 slpis 1, olpol b JSis
Slsieay O o ppoe bl Lulie 5l 55 (2007)
(2007) Ulhassan .xss,5 ol golgs o5l 0 o410 51 (S
Sl olpl 5o ool Cavods wylxs wlul et al
Gl 4wl ool b Sis whis a5 wisls
b5 @bs cnl b Ll by (28,1 5l a5 aily
Ll Gy ez ol gloasdly

EULIET IS )L’f)-”l’ Jelse plolis jglareay
3 odel Cawody dig layie 5l lpo! e JSis
3 (if':';') ooy 51 SO y2 (sl osls gy Jolos
2 &S A len sl oads oolatul (it,.;) esliw
L (99,9 ;.)T oolgs Cawl ool ooy lis (B) Jgo
5 Slae g 60055 5 yrens o, Sloe slrooliw 5 V/5Q
250 i Vo NVE g VPY b e 4 (5 o o
ool slbdses 28 oLl )y &l sl o 1,
By 51,5 wile 4 wijls (g lol o pas olFays
s olpol S 4 (b ©f Hlaie g)lal copoe
Slrose 3 ST g el Coxdy Geizes
iyl golal Copae L) ol S0 o iy

w59 g G)L:%T Copde o8 2bsyl e S g 93 3o

Ol sladsias (8 LS ykeS 5 oo s

Ol ol 5 1oV 5V b plyy ol i 4 gy 9550
romb g Yl e aelay Ll /F Ll
d)l.a?‘ .b9>5 o‘; 45 w‘ M)«) ~/‘W Q‘)"“j Jiw;
Olwjer bl plpol sloSas o ol jlew
6ol Joaily a5 ol Q—l zlypel BB asmas el
e o Sles 4 olitws 5 (S8 QLI Gl
Lug oliwjes ol Lg)LﬁT sl o i
Al slo a5 @i len 040 8e>g Qlﬁ%j sl s
olf..\.i.) )‘ u‘).u_:—‘ dLmJimJ G’j G,l)lf Ja.w}».a
K’Akumu et al pgas pl jo 0l oo o/ Gl 4
G181y slodaly glyxl a5 wols lis (2016)
Eyoge Jo 4 oie LS (5kal slaasis ;o y e
2 Glel Copse (oml) GBL QLI Sl sl
yol> Gz glbadl L aS ol oaid jqiS oy
@bl oo A8 e oy sl o)l (Slen
Ol 090 525 ulde LI g (o pae 2L
18J JW.:L»GG <Y 9 +/4 J.g‘)g MAJ)) 4 ey e
ol 50 A5 parhe b Wl Gelde QLIS
L 5 oo e s ool S 5 b JSCis
5l @l el az )l o6Sds o )ls sgzy ook
oobie o ol pae cwl ol b Sl S
w‘oww@)lwd)b]&uaow

Solel o pae sBas 5l ol pol slaJSias 8 oS 550 &b slaoslin g laosly (Casal) (459 Lawgio -0 Jgaz

g3

S99

o)ﬂaf 039 okes (39
o, Sles (459 S9lee> 9 oS

(1y) (1) (t5)

3 Shes (59

&l 2o 00

T O3 033
S py o shes <l
(Uj ) (Ul) °l§‘-\:’.‘J }‘

\Widd AN ARTANS

/- ¥ Y/#Q okl Co pas




\VAA Y o)Lo..iJ He-Y 0,99 Q‘)"‘ ‘5))9LM5 4.\..:5; 9 slazdl s.)LM?u 41.7(A N4

S¢>9 o‘; aS ol 17 u‘).vu—‘ J&w u_v).vu.ula
QL‘;.,..;)’9:'> Ql.';...ul Q‘ﬁg..a—‘ LsL(in;l‘.S O al.;.)‘ ) ves
YA 5 <IAY plp 5 4 (65,5l pae s ugs
Jdo a8 aas o lid osls  _adgy Juloo ol oo
o olpol slbdSas 5l (Sp 50 s92ee IL
5 6,10 0 50 o e 40 L@TML@W LQ,;T > ,Slos
ol o Jsizs 56, e (2015) Senanayake al
ol slaSas dins g 65,0l L)l s 2 ol

RPN @lw L.S)Lﬁ’f] Copda yo ol

GolaS Cu e sB 0 3l b Ll

@bl 5 e QL (B LB () Jguz 50

6))9Lu5 w).:J.A olfdié )l U‘)"UT (5&&)&.“4 U‘:L.JLA
olfqio )‘ Ul)"“j (_SLQJXMQ ‘5.3 (5»‘)[5 (Y) )‘05.0.' 9
oBaus 3l ! ouls ools lid (g),8liS Cao e
MWalS (g g Dy cpmamly oy CBlas (5ol
5 Odes Nl 1y s SIS USKea Vg oog IS
S ewir Syse ool Gladsas g8 oIS o eS
9 AR 9 \ Ljﬁ‘).g w): 4 6)')5L:5 w/.:d.o olfd.g.o

olpel ladsias ol)lS -# Jsar

Sl o oBays 5l o)

e UL &b UL ji;
i oolde 2R o+
5 | | \ WUA1
Y ) | \ WUA2
V) V4 IN? < FA WUA3
VO -/164 \ -,04 WUA4
VY -|8Y \ ¥ WUAS
VF -104 ) -,04 WUAG
\ Y \ Y WUA7
q IAY JAQ VY WUAS8
\ ) | \ WUA9
\ \ \ \ WUAL0
Y \ \ \ WUA11
A /¥ /a4 -/aY WUAI12
N \ \ \ WUA13
€ \ \ \ WUA14
YA /¥ /¥ Adi WUAI5
VY -1y 150 N WUALG6
\§ <[5 /0 -0 WUAL7
V4 Ny [$) -/F\ WUAI8
Y Ny /¥4 ./¥q WUAI9
VY -/ /0 -0 WUA20




oYY

Wiual2o

w8598 g 6kl o e IS b3l isesS 9 495l @Dln

o —]

Wiualg Fo L= -
Wuals T T
Wiuald

P

Wiuals

Wiuals F o .

Wiuala

Wiuals

Wual2

Wuall

Wiualo

WMuag

Wiuas

Wiuaaw

Wuas

Wuas

Wuaa

Wiual

Wua2

Wiual

o.00 o110 0.20 o.320 o.a0

o.50 o.60 o.Fo 0.80 o.90 1.00

w95 ol ol ladSias 65,5laS o pae (8 L5 -Y Jloged

L ls opl aiyloye 5 g0l cawal 51 gLl asis
» - Bandyopadhyay et al. (2007)  slaadl
g s Candg gl & (s Ol (i cata 5B
ol olal aSis 1 b pe e Cundy 9 5SS
3ol Cunddy ol (pimed ) Slggen (8 LIS
Tahbaz Salehi et al. (2010) lbasl L g0 oyl
2 S & (g OF ploly (I3l e 5y (o
Bl g Jelos JS syp0pe 9 <l bl (adil

-w’l

S g 0 )‘*‘fr-’b Jolge ololis jglaieas

5o edal Cussas ang slags 5l ool sla S
5 (V5) bosles 31 o o sl bosls (o2dgy Jolow
(V) Jgoz b Gollae 0005 eolaiul (i) eesliw
o 38bee 5 SIS 5 e 3o laoslin
21 el i N0 5 ITE L s 4 el
ol sldses 3 ol g5 @b ok
sty 00 Ol )10 (65,5l Co e o
Jole 99 465,0liS Copoe a2 @ aliws
3 clie 6000 5 s)lal s ()l 5 rems

ESPY | A JRCNR PR LRV Qlﬁgﬂ sl sas 8 o5 550 @l soslin g laoslys (Coenl) 59 Lawsin =Y Jgoo

=T

$°99

039 SSlee 39 9,Sdes (439

o, Sles (459

el S5l 9 oo | abw 9 039
cales 1 < S0 0y . oa . |
$359 elopo RFEVAY u, CiS 2 ko o
o oy ST o ey -0 3 ysiS i

“Clw g Gl ,del e 45T Col QT sbss w0l
ok @ausliS adsi A pliejes bl GllS
4 42y Candy Aad e Cugll Ol [0 gradio
Bras §;50082 4 (AT (& Tond 4 6))sliS g
s gyt wal Oy slalog, ass o ol
S by cos olpol GladSus a5 gk
Jedoas S5 o) d)l::-fT el ()l po e
Copde bl Ol (o8 Cundy o9 canlio

ST rose GBS 10 (S pe 5 e Ll

odguze ol pol S JSas ol » kel slaases
ol ol sl ses ol cwl 38,56 Ll
Gille sl (g )lo 0500 SCS 1l SSE 4y b
"o Ol @l 285 I8 s n 0)90 (A) Jgu b
by Cou sladSis (B ol Lwgie oS ams
5 Golel Conae olays 50 5l g )lo ey sleS
ibos VO 9 o IFY plp cod 5 4 (65,9laS o e



\VAA Y o)Lo..iJ He-Y 0,99 Q‘)"‘ 6))5Lm5 4.\..:5; 9 slazdl &_)LM.?U 5 41.7(A

Jeonte g 4zl laoolgs dings b o by 3 e jialS
05 il 5] il (Mg loads LIS 5l glax o
oels e ) )-“-’l* Oy oo ol ol
sl (S i 0 glal Copae (8 SIS
Sondy S sl Sl Al gyl glaass
5o el oY Gebiie S Gl 5 skl oo
e b g 48,5 Dj50 (5 e (974 po ol B pas
SIS g prens )| g Lol ATl o OT w8
s 1y ool 5l e gl g)ll o b Al

D S ysliS DYgame i

OYA

GiS Copae @l Sk 5 Jy ST a0 o
o Glpol GladSas (Sl ojls 8 Jsl ag, o
>l g0y slaasid Gl gl po e S L ibe
pamass pae o 4 O 4 wytes bl e
3 Wied d2lge gz laogeS b 4l e
Capde 2B 505 Jsl a5, ilel Cupse
sadl L s ol b 1) Sl as, (g5,slas
Gebos o Ll el 85l (2015) Alirezaee et al.
LGS Az 5lo 03 bl wishs ol og
sl o &8> g (55 las s I slacslew

R3PY A LS)L.?).] Co pde LRV 3 ol e bl 6)L:.J loaSis 51 gylo o g &S 4 @‘)Lf -A Jgo

5! Qlﬁ;ﬂ s sus o5 .Sl
G yaliS o e oSy

ool sdses L5 Sl
LE)L:'J o pae oy

oSy

3, @"1)15 @.US c_s‘n‘)Ls

LY
=) .
(Gt

Sloas 6520 4
S Wy 61-“ i s
LéJ"IJLY gsl‘)lf ool i
- i R LS)L:?%‘
S =

AT
</NY
< IFY \
AN -

AN </AA
</AY /4
-/#4 < IFY
</YQ <IN

“ < —
—“ =t

(XY
3
INg
<Y

AN
</AA AR
<IAA < [OY
-/ AR

<IYY s_?))'g Qs)LY
99l 5 4z ,S
&z 900

S oSl

T < v <

S oooly @ LS
5 bl Copse (B oLl 053 g a4 g ubie
3 a5 s pebas .l aisle gl 1) b JSis 65,5laS
O Goloposte S A edgame skl slaasn

s.g)l.mo c)"dﬁl JuLo-:

OBl ailog; 5l o5 awl b o5 S5
GO0 ES 5 a4y S | O 4y (6o (o
sl v ol Gras S5 wwl ool (2> g 0,0
(553 opae 25 g (555l oy il
OLIEE Gleeas ol pol b JSis .l ails ials
Sb g ol Gune el o (Hgo plgie ardlee
2 kel 45l Ged os)lel ladSd mhaw o
Sl ol b olivlyan § golz glasky prus
e 2L Jya> Cuz «dgs gllae slaaiulgs o
Woler  wiojls s k!

«S$las g Ca yacko

cdgs sow 5l i Shlasl cdl s 5 gjleaalys
sasy> ;o g )lal aSs o)1 o sbbes

Wolesidan g (5 5 aati

ol glpol slodsas o Slee iagh ool 5o
@ 5 kel Copse oL oBass 9o 5l yliwjes
28,5 )18 sy 9550 (55 )3liS Zu o

ol 5 Fhe Jelse 5l ame laod)b
Gz slaasdl, cuulyl LI 5 ool sladSas
Sl ol sl JSes oglite [y Coandy sbsS
ol e 3ol Glhasy> o Jase sla e
o Jsis (Lo Ol ool ogas ;0 a5 sbay
2hl LS o sl 4 WS adlase 3 &ly Gl pol
adlate o sas plp FI0 51 Gier 055 (ibgy Cod
Syge y0 g disS e by Ol (Bolileds 5 il
o] adgm o sla St ot S o)) mha
&l Alog; 5l asg> slaSas plp V) ()8
—o ClS el e Bl adhie o &8l
L1y olpol ladses o Jase slacas b ocsb
“s0 9r9y S g ol ez albesled oleS L Sl



IR

il edgume olpol ladsas LI 5 6Ll
3 i oSl 5 ol aely g oogr LIS,
180 oo Cuglgl (65,9laS a4 Ol o oszddio
Al b il ool slaSias asshe
0 2D okl S pae 4 Cad (55)0liS Sy e
G ez ol jlade aSul 4 axgi b alails s
oo § SIS 5 el Comdg g Gl US43
g wlasls glal Copoe o5 oy 30 oy iy
Gl 5 Solol Ad ()l 5 yons Jole g0
e 4 ol o glol Gleasl 5l cle
0055 g0k ol 1 (65,0laST Cy e ag
Caglyl b ol Bpas 0 ggzabio shie 4 dd)
b Sl sl glease o @l g)lal sleass
b csline 5 o5 a0 5 &9 998 oo Sleiin 9,15
Sl SIS 5 olonoste seel SISy e
s 5 sl ool GlodSas 4 )l

el ool e s & OF oz (39,8 S 03Y

w59 g G)L:%T Copde o8 2bsyl e S g 93 3o

5 oo pd (55,liS slez o pae 5 alise 5 ]
802 5 gunass (Jolai b plgs (08,55 g lal (gloass
3 g ALblo 293 iy glausls 3.8 g 0 piey jo
Soll sloases mhw o oy Jelse oS5 g
S il 5 Nt Gl g eandsS
B3 4 azg b oS0 ol anlad ey 008,
Whlopere Jlo g elexzt jgal jo ol pol slasias
byrye S > 5 sl (6 glanz o ,Sles 25y
Sy o Slgiiny aSid mhaw 50 5 5laS o o @
Cupde g LS)L:-J] LY SR RS IRp- EA g
moxe falrl o5 ez daplinppd (65)5laS ole
$sS 2hl Gl g a5l o)l 5 sl
Pl o b Sas ol cut el ws)lel g
Sl i ()3 die) o)kl slaaSid (D pae
loasii 51 6 IS g (6510000 ol yo Ll 0 s
Lilys o5l O LS @bt Wyl walp 55,
SleaSd 5l (600 po e GBS 15 (e 5 (anoe

REFERENCES

1.

Abdeshahi, A., Taki, M., Golabi, M.R., & Haddad, M. (2013). Investigating energy efficiency of wheat
crop by data envelopment analysis (Case study: Mahyar plain of Shahreza county). Journal of
Agriculture Economics, 7(4), 57-74. (In Farsi).

2. Alirezaee, M. R., Rajabi Tanha, M., & Abdollahzadeh, G. (2015). Application of balance model in
assessment efficiency of agricultural chemical fertilizer consumption in the provinces. Journal of
Agricultural Economic and Development Researchs, 46 (3), 503-516. (In Farsi).

3. Araral, E. (2010). Reform of water institutions: review of evidences and international experiences. Water
Policy, 12(1), 8-22.

4. Bandyopadhyay, S., Shyamsundar, P. & Xie, M. (2007). Yield Impact of Irrigation Management
Transfer: Story from the Philippines. World Bank Policy Research Working Paper, No: 4298.

5. Bayat, P., Sabouhi, M., Keikhah, A.A., Ahmadpour, M., & Karami, E. (2015). The concept of water
institution and an overlook at the experience of water reform in other countries. Quarterly Journal of
Strategic and Macro Policies, 7(11), 115-138. (In Farsi).

6. Emami Meybodi, A. (2000). Principles of measurement of efficiency and productivity (Scientific and
applied), (First Ed.). Tehran: institute for trade studies and research Press. (In Farsi).

7. Fischhendler, 1. (2007). Institutional conditions for IWRM: The Israeli case. Ground water, 46 (1), 91—
102.

8. Frenken, K. (2009). Irrigation in the Middle East region in figures. AQUASTAT Survey — 2008, FAO
water reports 34.

9. Gheisari, K., Mehrnu, H., & Jafari, A. (2007). An overview on fuzzy data envelopment analysis, (First
Ed.). Tehran: Islamic Azad University of Qazvin Press. (In Farsi).

10. Gunchinmaa, T. & Yakubov, M. (2010). Institutions and transition: does a better institutional
environment make water users associations more effective in Central Asia? Water Policy, 12, 165-185.

11. Heydari, F. (2011). Compilation of indicators for identifying successful agricultural cooperatives. MSc
Thesis, University of Bu-Ali Sina Hamadan. Iran. (In Farsi).

12. Heydarian, S.A., Taleshi, M., & Aliinezhad, M. (2011). Effects of irrigation management transfer process
on water user satisfaction and improvement of Moghan irrigation network management. Irrigation and
Drainage Journal of Iran, 2(5), 186-193. (In Farsi).

13.

Hosseini, M.H. (2012). Measurement of productivity changes by using data envelopment analysis and



14.

15.

16.

17.

18.

19.

20.

21,

22,

23.
24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

\VAA Y o)Lo..iJ He-Y 0,99 Q‘)"‘ ‘5))5LM5=\M5A5OLA.~9| g.)LM.?uAl?(A N

Malmquist indicator in power generation management plants. Outlook for Industrial Management, 6,
129-150. (In Farsi).
Huang, Q., Rozelle, S., Wang, J., & Huang, J. (2010). Water management institutional reform: A

representative look at northern China. Agricultural Water Management, 96, 215 — 225.

K’akumu, O.A., Olima, W.H.A., & Opiyo, R.O. (2016). Local experiences in irrigation management
transfer (IMT): The case of the west Kano Scheme in Kenya. Irrigation and DRAINAGE, 65(5), 682-690.
Kalantari, K., & Shabanalifami, H. (2008). Economics and agricultural development. (First Ed.). Payam
e Noor University Press. Tehran. (In Farsi).

Mari, F. M. (2013). Assessment of Institutional Reforms in Irrigation Sector in Pakistan: A Way
Forward. International Journal of Advanced Sustainable Development, 1(1), 1-7.

Ministry of Agricultural Jihad. (2015). Crop Production Yearbook in 2012-2013. (In Farsi)

Moneim, M.J., Alirezaei, M.R., & Salehi, V. (2002). Performance evaluation of irrigation schemes by
using data envelopment analysis (DEA). Journal of Science and technology of agriculture and natural
resources, 6 (4), 24-11. (In Farsi).

Oad, R. (2001). Policy reforms for sustainable irrigation management: a case study of Indonesia.
Irrigation and Drainage, 50, 279-94.

Ohadi, N., Akbari, A., & Shahraki, J. (2015). Appling data envelopment analysis (DEA) for stimating
efficiency of pistachio growers of Sirjan County. Journal of agricultural economic and development
researchs, 46 (1), 51-60. (In Farsi).

Ostrom, E. (2005). Understanding institutional diversity in the United Kingdom. Princeton University
Press.

Sajjadi, N. (1996). Price system and resource allocation. Allameh Tabataba'i University Press. (In Farsi).
Senanayake, N., Mukherji, A., & Giordano, M. (2015). Re-visiting what we know about Irrigation

Management Transfer: A review of the evidence. Agricultural Water Management, 149, 175-186.

Shahnavazi, A. (2017). Ranking of efficiency of irrigated crops in Iran agricultural section. Journal of
agricultural economic and development researchs, 48 (2), 227-240. (In Farsi).

Singh, H.P., Sharma, M.R., Hassan, Q., & Ahsan, N. (2013). Performance evaluation of irrigation
projects: A case study of lift irrigation scheme Sirsa Manjholi in Solan area of Shivalik Himalayas. Asian
Journal of Advanced Basic Sciences, 1(1), 79-86.

Tahbaz Salehei, N., Kouhpaei, M., & Nazari, M.R. (2010). Investigating the performance of participatory
irrigation management in Iran: A case study of Tajan water users cooperative. Journal of Agricultural
Economics and Development (Science and Technology of Agriculture), 24(2), 205-219. (In Farsi).
Tortajada, C. (2010). Water governance: some critical issues. Water Resources Development, 26(2), 297—
307.

Ulhassan, M., Qureshi, A. S., & Heydari, N. (2007). A proposed framework for irrigation management
transfer in Iran: Lessons from Asia and Iran. International Water Management Institute Working Paper,
No:118.

Vermillion, D. L. (1997). Management devolution and the sustainability of irrigation: results of
comprehensive versus partial strategies, Presented at the FAO/World Bank Technical Consultation on
Decentralization and Rural Development.16-18 December 1997: Rome.

Wiek A, Larson, K.L. (2012). Water, people, and sustainability: a systems framework for analyzing and

assessing water governance regimes. Water Resource Management, 26(11), 3153-3171.

Yong, T., & Chunweki, K. (2003). A hierarchical AHP/DEA methodology for the facilities layout design
problem. European Journal of Operational Research, 147, 128-136.

Yung, B. (2011). Dose democracy Foster Financial Development? An Empirical Analysis. Economic
Letters, 112(3), 262-265.

Zaranezhad, M., & Yousefi Hajiabad, R. (2010). Assessment of production factors productivity in
Housing bank by using Malmquist indicator. Quarterly Journal of Monetary Research, 2, 117-144. (In
Farsi).



