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ARTICLE INFO ABSTRACT
. . This research aims to analyze the network of institutional relationships and conflicts in
Article type: Khuzestan's water governance using a mixed-method approach. To this end, 43 water

governance-related institutions were identified as the social boundary of the network
using snowhball sampling method. To examine institutional relationships, a questionnaire
about the intensity of interactions between these institutions was distributed and
completed by the respective representatives. These institutions were categorized based
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Article history on their predominant roles, and social network analysis indicators were measured at the
. ) micro level of the network. Additionally, semi-structured interviews were conducted to
Received: 26 July 2024 examine inter-institutional conflicts. Results of the centrality indices indicated that the

N Provincial Government holds the highest out-degree centrality (90.48%), betweenness
Revised: 02 September 2024 centrality (5.1%), and closeness centrality (97.67%), indicated the significant political
Accepted: 06 September 2024 influence, control power, mediation role, independence, and access to resources and
information, thus playing a prominent role in the water governance network. Moreover,
Published online: 16 November 2024 the Khuzestan Water and Power Authority with the highest in-degree centrality of
92.86%, held the greatest political authority. The distribution of centrality measures
revealed that, despite the significant role of intermediate subgroups in facilitating
institutional cooperation, they have low out-degree and betweenness centrality, with
Keywords: asymmetric power distribution. In the conflict network, the Khuzestan Water and Power
T : : - Authority receives the highest number of conflict ties, while the Environmental
Institutional rela'_tlonshlps, Social Protection Organization has the most conflicts with others. The presence of severe
Network Analysis, Water resource iconflicts between the Khuzestan Water and Power Authority, Department of
management, Stakeholder Environment and Agricultural Jihad Organization underscore the need to resolve these
identification. conflicts and strengthen coordination in water governance decision-making.
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EXTENDED ABSTRACT

Introduction: Water plays a vital role in social, economic, and environmental systems. Inadequate water
resources governance can lead to severe water supply and access crises. Khuzestan Province, despite having
extensive surface water resources, has experienced water scarcity driven by unreliable supply, climate change,
and unsustainable management practices. The Karkheh Basin in Khuzestan province, with various actors and
institutions, has complex relationships, each with differing roles, interests, and power dynamics. The expansion
of agricultural lands beyond the Karkheh River’s capacity has significantly strained water resources, as
agriculture remains the largest water consumer in the region. Competitive demands among drinking water,
agricultural, and environmental needs, along with conflicts between upstream and downstream users of the
Karkheh River and a lack of coordination among relevant institutions, have added to the complexities of water
governance networks. This study uses a mixed-method approach to analyze the complex water governance
interaction networks in Khuzestan Province, with a focus on key actors and institutional conflicts in the Karkheh
Basin. It provides valuable insights for policymakers and water resource managers in their efforts to improve
water governance in the region.

Methodology: This study aims to analyze the networks of interactions and conflicts among water governance
institutions in Khuzestan Province, southwest Iran. The study employed a descriptive-analytical method with
practical objectives. A mixed-method approach, including a survey and semi-structured interviews, was used.
Initially, institutions were identified using the snowball sampling method. This process began with key informants
and expanded as each institution recommended other relevant entities, leading to a complete network list consisting
of 43 institutions, which defined the social boundaries of the network. These institutions were categorized based on
their roles as protective, developmental, or intermediate, as well as their functions in policy, implementing, and
monitoring. The intensity of inter-institutional relationships was assessed using a questionnaire based on a Likert
scale. Subsequently, micro-level indicators-such as in-degree centrality, out-degree centrality, closeness centrality,
and betweenness centrality-were calculated using UCINET software. These indicators help identify institutions
with significant decision-making power and influence in water governance. Additionally, conflicts among
institutions were explored through semi-structured interviews, and network diagrams illustrating interactions and
conflicts between institutions were created using network visualization tools to provide a clear representation of the
institutional landscape. This combination of quantitative and qualitative data provides a comprehensive
understanding of the Khuzestan water governance network.
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Results and Discussion: Powerful actors, due to their extensive connections, significantly influence other
actors. The results indicate that the Provincial Government and Parliament Representatives, with out-degree
centrality values of 90.48 percent, have the highest political influence and impact. Khuzestan Water and Power
Authority leads in-degree centrality at 92.86 percent, followed by the Provincial Government and the
Agricultural Jihad Organization. These actors possess high political authority, granting them access to more
resources and information. The Provincial Government also tops closeness centrality at 97.67 percent, followed
by the Khuzestan Water and Power Authority and Parliament Representatives. These metrics indicate these
actors' significant access to new resources and information due to their proximity to other actors. The Parliament
Representatives have the highest betweenness, connecting different actor groups within the network as a bridge.
Conversely, private consulting Companies and environmental NGOs focused on water advocacy have the lowest
centrality values, placing them in a marginal position. Policy subgroups exhibit the highest centrality values,
reflecting their political influence, control, mediation, and access to resources and information, while
intermediary subgroups have low centrality values across all metrics. Qualitative assessments indicate that the
Department of Environment and the Khuzestan Water and Power Authority are central entities involved in
conflicts. The Department of Environment and environmental NGOs conflict with the Khuzestan Water and
Power Authority due to the non-allocation of environmental water rights for the Karkheh River and the Hoor-al-
Azim Wetland. Agricultural associations and the Agricultural Jihad Organization also dispute with the
Khuzestan Water and Power Authority over insufficient or delayed water supply for agriculture and livestock.
Additionally, Khuzestan Water and Power Authority conflicts with the Agricultural Jihad Organization over
non-compliance with cropping patterns and inadequate farmer training. Proper conflict management is essential
for maintaining cooperation and efficiency in the resource governance system.

Conclusion: This research aims to identify key actors and understand the interactions between water-related
institutions in Khuzestan Province, as well as examine the existing conflicts. The results show that the
Provincial Government, with the highest out-degree, betweenness, and closeness centrality values, plays a
crucial role in the water governance network and controls information and resources. The Khuzestan Water and
Power Authority, with the highest in-degree centrality, also plays a significant role in water planning and
decision-making. In contrast, private companies and environmental NGOs have the lowest centrality values and
are in a marginal position. Strengthening these institutions and increasing the participation of non-governmental
stakeholders in water governance can contribute to a shift toward a more sustainable socio-ecological system.
Given the low centrality values, particularly in out-degree and betweenness, within the intermediary subgroup
and the role this subgroup plays in enhancing cooperation within the network, strengthening collaboration in this
subgroup is necessary. The results indicate that the main conflict in Khuzestan’s water governance is among the
priorities of Khuzestan Water and Power Authority, environmental goals, and farmers' access to water.
Additionally, the role of Subsidiaries of the National Oil Company in these conflicts is significant. To reduce
conflicts and improve efficiency, aligning national policies with local needs and developing joint management
programs among key institutions is essential.
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Figure 1- Location of the study area
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Table 1- List of institutions related to water governance in Khuzestan province and their roles

oA g pb &,
Sl lasye slacsiytely g sl (985 (liwjgd Gl )3 (aojn g (raw slac] Jgie Olwisd G g ol plojls )
5)5}5 9 g.j C,wil.))g dLmdaUﬁ C;)Ué} wbles glacdls d‘/ql dl).g Ui».mlo.m 9 JM.SLo)'L» ‘LS}.{)‘V’U)-! g,a] C{L'w )‘l d)b).gcﬂg 9 cblas &55&» v
o Sl g e (510055 5 6000 )lma s catls ) Ol jgs oyl
laedg bl g @)l g pmejpm Ginlel g (Simyd elosl (3ladl pyaaby p )l g (Salon Gl (s5)aeby g Copta Glojle v
Sl Oliwigs
0ybyd oo LIS & Sdwy bl olal oKy o @ly b oled el sl Lo ooyl
V)3 (P ©h 2 Sy bl 2l ¢ 22 Chye g wlgd Ll p (ib g &) g il il JS o) -
&bl wladss
5 oMl 5 O clbcsley) gjloa 1455 drwgs ¢ 35 5 ol Sawels] T (pels ]
PRV s fi)d{%id)*’?;" y' ELEPRN g ot s e oMb O bl 0
Ol @j9 9 JUnl ad (51 g (gilute sojgp sl g OMSL aiai  oling,
u] éJLuO )L\)b Axwgl LSI)’ Lm.)Lpe L d)&a.m ‘u] é)[m Cupdo yd uw].) )Lm.)‘ 9 u»)?ai (B8>S LA;)L:AO _
) ) Sloal oyl e dupd ool 5
by slacsslis g
Slades Mol coles il 3 g5yl ol ooyl 138 sl 3 ydols
PP Ik 9 WY ) um ’) ;&))9 Ad caadlS IS 9.15) = 3~ dﬁf .)J. i il 659l Sloa lojls v
93l 5 8555LiS (o9l Wil e(5)9liS Y guazme oy 5 (IS ke o o 2)l3L g5ysliS
Slbolio Lo lo> < c3yqliS (cla, Solas - Kod Cogts « by, Solas o Slo zélo 5l sléd
9 2wy &l d;)'s '\ d I O d'; ,w .gﬁ ) «59*“ 9"‘5 & “; & s il s o5 olajla A
&59UiS Y gane b)lib g paasS g (S8 ((Boi> slacules g (g0
st dbxl 5 e 3l eyt sl bkt @lye da JSin clnl g Lain (apb qlie Cupde g cbilis bl ylbpoul 5 mb alie JS o))
bl » oSl Ol
Sroncsil 9305 el g5 ais (s pSnle o drwg sl @l Lais g Cupte ol il S S o)l ).
T et . Z _ . . ut.wl «_mm.g)]a.:.’xn cbles Jf a)lb‘
Loyl (S35 g cuy50 3l 65 sls 5 59dS b (loolKin jl Culye i jlases jl cblas i A}
OS>
Colos g Y lajomme jodo ¢ Jixe g xino culd Gl g (65540l p ¢ gimio o yiou arwg il Cylog g dee o ylojl W
sy slassly ) Oluwje>
sl jl colas (g)5kd 5 aloyw Cla Jutud (s ldg sladsly 4 Glosd &)l cixio s oy dbo) Ol ixio S b oS i Wy
ol B Olisjos
Ol Copde il clacdls  Salad o )l wuiol g plas Laas ( ogas slacwoluw )yl Ol jes (5l V¥
Ay guey sleil u..cb g 0Ly lyyte ax )l Copie 5 (o) Cosi S il glyal oyl liwl slaxsloldy g I8 ¢ yglss IS o)l “
OS5 AVl djeiwd JBlis o ¢ slainl old) 5 415 ¢ olei b ba po (sbayozdil g (o (sbaoles Oliwjo>
g o 5okl p S8 (eele — 458 5ol 050 iSa; g (oyll lwaSus jo T mjer g Jsl omel 48,8 (ool 4 51 gyl o yp0 8y 5
S 3 9 Sl )LaS 5 055 (gl 51 ST e (slaaiy o 2y o 29948 5
&l W H o oyl 5 oolups  Jl [FS ol daol, dawg 9 il
932 29e 9 g)»&/ < 0)9)?. »© dﬂw’ La 2 Sl 'C)J“ Ls/» ol drwg g i ol ibaed ol S ol WY
s g olS55 (o b (9 54 0900 UB 9 o> sloaSd (525 g (gilwdie 5ol 0540
5795 05l e Sl 1 ol s i g ooges g J Calon 5 gt copled by o gl olinl JS S A
(swd mluo g (og GYgame ((Sipyd gladligy dyuin g Ol (K505 Wged bl Byre g wd mlio (( Kib s ey lojle @
i 5 Singd s Sl g Bl b s e lolis pliuss glid K8
8 lame sglbs Jelie oo (oloyd ey )l (Sloym(iligy Sloss gl Gl plil cublagy 555 &
258 oSl (631455 5 prasd g dawg (G jido 4 B @jef Slesd Wl lisjes bl 5 g9y @iF S Y
Sl s 55900 S o)
. e R ot el T i . Ol B9 9 URj9e )
anolx b Jolai 5 ()93 9 (g0l (sl B CotS (U5 ¢ bjg0l (sldoliyy (905 s vy
OS>
adlale )d G Canlio dawg g (85 wlie Jl gyl 0 slacdld plxl cd e e gladegatne vy
lolSios &y asdg wllasl calyyy g clinl o (goladl glacyled  Sinlon (odlaidl lacuwluw pdais bl bl 5 (gdlaidl jgel S o bl -
Uty Oliwjgs
S8 Slge 5 SEMbI LA I g cieb iy Oliwjgs 5 o Slopw 9 o vo



https://dor.isc.ac/dor/20.1001.1.24235970.1403.12.3.8.5
http://jircsa.ir/article-1-557-fa.html

[ Downloaded from jircsair on 2025-10-19 ]

[ DOR: 20.1001.1.24235970.1403.12.3.8.5 ]

Yeo 535 sl 5 (o RS CunBge Jlod

oA s pb &,

Cutligy (ol g el eold Sl lom b oj)loe g (6pSidy (J 5SSl 0y 5 coods gy (300l
9 1o meed 5 ol el lagolon b oj)le g Sy (1S ol o) e o Sled bl (Sijeels S o)l \td

3 iS5y )3 (6,138 ey dmargs ¢ 6 Sty ¢ old (slmod 9l 3 Ceodluo
Ol SMal 5 sbuwl s S 6l

Sl el ases e ol 5 610 pudle e 1 W Malas (Sl olod b j9io g Cad gt %
O)

laels b e oo o Blop; clao) 1250l plice cd)gs dlaidl  clainl Consg i)
<S) 2w ye SHWy (W) SB0)9 R (SRR s MY 9 S Sl cuog S) liwjss bl ulie spel S oyl YA
Srlis G5l glaisly il cales ol

dnoly Cslay (g9 pdy ol Lzdl 6By g ules wloss &Iyl liwjed bl aed plol sl anes” YA

, Y95 jaw 4 bodsd yesl
Cansd Jitang 5 llbogls (slacadled plos o tum shaime o 0> oges alST pialidl & )W(NGOU)O s Y.

4 ol sl Coles Cod (fhe (Shaw) lp cllas (sh._\ﬂn)".wggj gl Pluw 1> pdye 3ot 5l glds o _
olwjss ol ojo> olSadlas gee Y

e il k8 9 Bgyme
) iy Sljle vy
(iS5 g 5yl el shb des | calise Gless &)l g 0ygliie o Jlyes Sl g Wojgy (gl ——————
: : Sl plde pesige <858 VY
R g (B slbaine) )3 (g ald g gyl gul da wlbag) wdine g cblis (WMSL g Ol dha T T

siatel ©yie g ols8 sl eJlgal g 3315 Colo 2 b 0jyln g 6Kk cnges ol g el bk liwjgd il ollail 5905 (axilep YO

J5) Sl a5 5 (65105 el (0 gz 5 350 sloped O sl sl 228 o (sl e

\_Jl

. a ; i s Ao AN
Syl o)l bl ()b Jlin 00+ # )b (¢yome 0 g gyl 55ul (59 s ]

0y 5 (Sob olas Cype (6,0 )bl (65)9liS ply alor 5l b e 40 (b g (Jbo Gloss &)l liwjgd bl (655l Sk o pre YA

ShghiS anely jlcules i ol5)sliS o yeos] ¥
) ) ) I 3 Ol (oMol M ySaano 5Ly
gy 0jo> )3 (swlid) 8 saofgn pLsl pdy el HLES] (S Syl sl p3Y slag b 1)) it ¥
Q) 9>
e . _ o okl GBL clas g ae eS8 s
Ol
b S g Las! 5l Coles «(gjysliS dnwgy milgo x8y (clyy cdgs L 0,SThe ;s 3le Y
s o 5l coles «syg $ Sloe &) sl Jgd b oSlie b eges aBle (6pS st ol Sl 31 fr
337
Hd ol oy (Sinlad o) g poye 4 (0555wl «dga 3 Sas oyl g (6 )liS 5B pudomo B led > ¥Y

Jol (6h09,5 53 A5 (s809,5 Cijgu0 93 4 dles cpl ol ShheSs )3 15 ) slanlys caliseo (glas SIS g ln i 4 a5 b

sl (Ahmadi et al., 2019; Rahimi et al., 2023) 50 (gdipmds slazwg g (glalawly (blos atwd aw o ol
Ban g 35, 3,05 Ol wlie 5l gyl o S8 5 ol wlio coy50 il cpSols p g Miwd jlasme clacodgl o)l ( blas
cadlye Ol Gpae b b Ol conlgs )3 b ogs Glual 3 i (gl dou > aimd o 4,3 Coglgl 0 1y oolamdl (g yglogm cilanl el
é.éL’.o uj @L’.a )'l 9 il ‘_5\4:...:93’ Lglmdln)’lw J5le OESpR g Milwn u.,.\ol.b L;Ub‘_')lp)’lm )l,&;'.'él 18 %5]::\]9.‘»‘9 LngJLQJ ,\..5@
sl id 5l (S aiS o Jurewd @liBee l4159)5 L BKE 0,50 L) (Salen 5 (6)Ken dadly cpl 518 aay JB
Ol SleSs 50 15 sS4 cleMbl Wy g Sladss 5 ele Glotd (ilocud b wble Sluis Gl &8l ol s
KYN WY S WEVWAY I)?\ 9 Oyl g )l b 9 ‘_g),fwaa" 0 Lmo] e 9 e gy U»Lwl).) LmJLQJ “ﬁl )igg LgJJgoﬁ; 3
Iy bcwbuw ol olyn! sl aiS o pasuie ) (IS slacwluw ¢ (il (s )l cuwluw slaolys (Nabiafjadi et al., 2021)
4 'OECD Jgo! 5 joblon .08 0wl 1) olya! Sllos g 03,8 ol dynl 5 )l slasles 5 03,5 Slhles g den s
Shpee (©)a) byl 9 ool @) 5 (025 L2l) Gilwead b (cube) @l syt (95 oy wle 93)l5e
9 & dog b oo maw 3 g 0g Jlinl maw (wlly anaab pl sl & cwl S5 4 p3Y ((Akhmouch et al., 2020)

I- Organisation for Economic Co-operation and Development



https://dor.isc.ac/dor/20.1001.1.24235970.1403.12.3.8.5
http://jircsa.ir/article-1-557-fa.html

[ Downloaded from jircsair on 2025-10-19 ]

[ DOR: 20.1001.1.24235970.1403.12.3.8.5 ]

(VEY O sl X o)les) oyl T gl sdilolu V1

w5 a3 (5 IS el lyisar b i g 5 o lsisar A3k Sglite Sl skl ool oloils aidss
T Suss 5 ' phed S Bl NS e 58 095 Ul e 3 Ll B 5 s g5 Jdda lagleile (S iz 25 el
b b sdizeg)S yigds ol ) (Fischer & Newig, 2016) wisl awsly 3l alisee (laaiwd 4 Wy o o, KiiS ¢35 (Y2 V5)

B )5 g Sl pdaw jo 0l e iE & ds g

by 5 L il olw! gl job Gl 13 ST b b yo (S5 (guisng 5 T Jgo
Table 3- Classification of water-related institutions in Khuzestan province by roles and functions
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4- Closeness centrality


https://dor.isc.ac/dor/20.1001.1.24235970.1403.12.3.8.5
http://jircsa.ir/article-1-557-fa.html

[ Downloaded from jircsair on 2025-10-19 ]

[ DOR: 20.1001.1.24235970.1403.12.3.8.5 ]

(VEY O sl X o)les) oyl T gl sdilolu AR

D Aee 16.28
? iy L L]
S 1558
] %
3 = 1093
e 4186

} —yla LI

e, U 116

Youvs 27.96

3 3 reun Xm0
n
LR 2330

- Y a0
}. Tl ae paklll]
3 seute S0
0 Leur. 1560

3 2.7
l 5] 930
0 10 0 o a0 0 60 m 80 o0 100
Pl 2y

g3 50 adlllae 3,90 (5 lol droly Clasio =Y S
Figure 3- Characteristics of the statistical population in the research
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Figure 6- In-degree and out-degree centrality indicators in the water governance network of Khuzestan province
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Figure 8- Box plots for centrality measures (a: in-degree, b: out-degree, c: betweenness, d: closeness) in the network
of water governance related institutions
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