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Abstract

Background and Objectives

Sustainable natural resource management in arid regions necessitates adopting novel approaches
like participatory governance, which emphasizes interaction and collaboration among diverse
stakeholders. In this context, organizational cohesion, as an indicator of coordination and
interconnectedness among relevant entities, plays a fundamental role in facilitating participatory
processes. This research aims to analyze the dynamics of organizational cohesion in Taftan
County and investigate the impact of implementing development plans on it, utilizing the Social
Network Analysis (SNA) method. By doing so, it seeks to provide a clearer picture of how
institutional cohesion contributes to achieving participatory resource governance in arid
environments.

Methodology

This study employs the Social Network Analysis (SNA) approach to examine the structure of
relationships and interaction patterns among organizations and institutions involved in
implementing the Rural Development and Progress Plan in Taftan County, which plays a vital
role in the participatory and sustainable governance of the region's rangeland and desert
resources. For this purpose, the relationships among 25 relevant organizations involved in this
plan were studied across two time points: before its implementation (2021) and after its
implementation (2023). The organizations under study were identified through a review of
relevant documents related to the Rural Development and Progress Plan for rural complexes,
using a full network sampling method. Data on the level of information exchange and
collaboration among these organizations were collected via a questionnaire utilizing a 5-point
Likert scale. The collected data were converted into a binary matrix (zero and one) and
processed using Excel for preparation and UCINET for network analysis. To analyze the
network structure and its characteristics, various SNA macro-level indicators including density,
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centralization (in-degree and out-degree), reciprocity, transitivity, and average geodesic distance
were calculated, and their changes over time were evaluated.

Results

The results of the social network analysis indicated that, following the implementation of the
rural development and progress plan in Taftan County, significant changes occurred in the
structure of the organizational relationship network. Network density increased from 42%
before the project to 59% after the project, indicating an expanded level of communication and
interaction among organizations for better coordination in natural resource management.
Furthermore, the reciprocity of ties significantly increased from 28% to 59%, reflecting the
formation of more reciprocal and stable relationships among network actors in information
exchange and collaboration pertinent to natural resources. Conversely, degree centralization
decreased in both in-degree and out-degree networks; out-degree centralization dropped from
63.9% to 52.8%, and in-degree centralization fell from 24.8% to 22.4%. This signifies a more
balanced distribution of power and influence within the network and increased participation of
more organizations in natural resource-related decision-making processes. In addition, the
increase in network transitivity from 32% to 43% and the reduction in average geodesic distance
from 1.33 to 1.25 clearly demonstrate improved structural cohesion and accelerated information
and knowledge exchange among active organizations in the region. These positive structural
changes enhance the organizational network's potential to respond cohesively to natural
resource management challenges and advance the goals of collaborative governance in this
domain.

Conclusion

The findings of this research indicate that the implementation of the rural development and
progress plan in Taftan County, by creating positive changes in the structural indicators of the
organizational relationship network, has significantly contributed to strengthening
organizational cohesion towards effective participatory governance in the management of this
region's resources. Future research could delve deeper into the mechanisms creating these
changes and their impact on the tangible outcomes of resource management and rural
development in Taftan County.

Keywords: organizational relationships, Resource management, Rural development, Social
network analysis, Stakeholder participation,.Taftan county,



s bl 5 Hlie S Sliwly 10 Slojle plrudl obgy  fudoes
(S by 153 390 4xdliao)

"ol sl 5 " ohaamme |rans g a T T S S e el s B L5 g

Yv§

olal g S ol oasls mnd e oSy ¢ Glown S 5 Sas bl sl oy S bl pe ki 55 =
mehghorbani@ut.ac.ir : S5 Sy

U‘J'l ‘Q‘J@" s@v\.«‘ .)l)T A\i.ﬁ‘.) (6;J4 Q‘}@ .\»\3 ‘d)\"”]@“‘: 9 6)\.«;& saSizsls “5)\.«;& n)_)f ‘)Ln..f..;b -y
Ol oS ol o Btils b pilis saSitils ( Glan 58 5 St bl el o5 S bl s3sm cpote al bt S asi sl sy Y

u\j‘ ‘«)‘J«" ‘k_;'-.«L c‘}w bM}} ‘L{LW}J A.’.wj; uu\.ka JSJ‘ ‘Lf“"‘“jx )LJ\.T.wl—f

VEE/ Vol b VERR/TY G VEFENY e ol b VXXVl s gl
WS>
JM} @L.o

s Jelw oS el sSHlae SaSe wsbe s s Sy, S OBa wasls Kas bl s WL@L;A BI KV RN
Sy b (Siwse 5 Siales 5l asls glsea Glile plnadl ola el 53 ols At Gl plaiiss ol 651
Ol 5> Gl pladl Wl Jobos San b (s ol a8 ) oSl Sl 3 oo o lid o255 s e
b 35t 2 abmpona A e mslinnd elamal &t s 25, 5l 0] laaey slap b sl Ab ) ol
2ps &l Sas bl 5o @L’ﬁ Solie Gl S iz (50lg plan] 158 31 L;v;w S Fortes s

Lis) 5305

s bolole gn Jols bS5 Lals, Jlsle s 4 ONA) elanl oSt Jlos 5 Sus) 5l e b Liass ool
5 She 28 &S 35b e ol ol g iy, sbasshin cd g @"D\j CJJ’ $leesly o Sl glolg
CJL ol b L e oLl YO o oy kit o) ol A8 e aikats SUle s e @Uﬂ Sl s SHles S
S aalllae 5550 ol o adldas (\F-Y W) gfl sl 5l e s (VFe e JW) CJI’ Sl 3 i (Sl o3k 5 5o
b8 Lz 6;.5“-33—“3 ohay Shesland b 5 plews, asshie oy o gb\ﬂ CJl’ b ks e SHlae 5 sl IR &b
O S b ulde b glasbizn s b 5l bbb ol e 5 Sledbl Jols ol 4 by e sloasls as pluls
Excel slasl 3l 5 5 ssliznl b 5 s (o5 o) 8k mile Ca b 4 sais)sTpas slaosls az (65lpan sl 50
e sboasle ol sl Sis 5 Kt kil Jow it aia (23l &Kt Jdos gl UCINET 5 (s3lueslal sl
Aol u«-fv\m 5 S anJlsl m;\wwﬁ Ao, 5 S2905 4m,3) S,a p-ﬂj ol N c‘“ 2 el S s
8 3l oles dsb s Ll s 5 amlone K505

Ol s O ol g 5 sy lbansliie <ty 5 ST b a5l ey S o gl eliaa) a5 Jilow gl
Sl 3 g 3l o s 08 4 b 51 8 o FY 51t (S5 el asls 5 sl Bl oSt Sl s e 15
omzed Gl b ple o e 03 s Sales ¢l Lol g oMl 5 Sbls )| e Db S samsples &S cal
St o) S o oIk s Bl Lals; 68 ISe S0y o @il (5l o 08 4 s YA 5l by (Sogmss ol e
ST 5 S5 A 93 p > ax s S ple (blie 53l b mle 4 b sl Ses 5 GBI ol s



Yvv

Folaa VY a0l o\e\ﬁﬁ@“f&@ﬁg«\&@.}ﬁ

45.;\......:) M)b""/f 4 Ao D Y¥/A )\ S99 JS‘}A-P)M)J OY/A 4 Ao D 7Y/4 )‘ fjf ;Ju 456)}244 tuﬂ\-’ u...m\S

el b Ls 6f§r““"4' sl p oo e slolole cSlae (i3l aSl 53 358 5 oW ol mis samaplad
4 V/YY 5l K ss Aol wi.‘\.:‘.ﬂ Sl 5 s PV W o YY) S gl Ll cpl L esdle ol and
onl ol adbie s Jw glaglosle oo uils 5 oMbl Jals s s bl ploedl 5o saimsplas Cx2sn /Y0
S Blanl s iy 5 wlie e G 4 Kol o Sl 6l 1 Glosle s ol cod b gl Ol i

ams e el 3 S
&S s

Cute Ol ol b gl s g 50 pliws, claasglie b e QJ\;LJ CJL sl aSams oo plas ias s cpl sbasl
S Sl SeSe i) 5o Gl pldl Cogi 4 x5 JB ssba ol by, S g sl b esle s
Ju;\a 9 A_)‘Ju.'.l U’l‘ J\Pu‘ 6\.&)\5)}\“ J»dﬁm& IR 4 M‘y‘f a.XuT L;\'hu:"h}j w\ a);&smkw b,g_‘ C\..& g,g_j.:\.d BE

Contl (S5 S pelaal (ol Saze 4 oledl
el 5 olaand o,y (e Ll g S T
205 Sy ol A8 ASU e o pae al 3 o g
Dk e jF g phe J:A;mf\‘ Sl 4 Xl oo g
) ane) oS i st 5 el s bl L aSL
¢ o4k (sl CL‘“ 5 J(May., 2022; Reed., 2008)
L;\:.u:\.w PRTSICONS ‘6{....}.’ Ol & &S Syl f\’f"“‘;‘
Ll K e J;): alize laolg 5 bl 0
sbaSs aS o Wl 1, JaSe i osls slal o e
‘J;J\; J;\.J d\j. S e wjia ‘JSPM W uj\.aj\.u
; Algan., Ansell and Gash., 2008) xls & e

doddo
L QL\M DY tRaN 6@»1’ @L'-A J\J-J.\-.z. Cu pde
& ooleed (S bl sl v_ﬁ)‘,l‘,S\ g gima
YU) el 05y g e ol i 5 el 20l e
ol pase s9nS b kel &S bl ol et al., 2024
o8l Ol ew szl 3 b 5 jv\awT ) f8
S s g e gl S, Masls iiea 5,

e 51D 5 aYole (ools o el o 5y
o olasl- el g0l 5 558 ol
P 54he el cpl 5o (Upadhyay., 2020) sese, sl
2 S S ool K ol a4 SHlae eSS
53 ol 3l aey b o K 5 U el
B N O VU . SOV P T

S Qs 0 S, el sbass s (2018
sl wbE L K plsea Sl oL xlews
ISR Enl o‘;i-‘l‘ﬁ-f o g, Ll Sl
Ko J glaplsle Ol 5 pldl ol

Jafarian et al., ) ol a3 8 5| 3 4> 55 3,50 Cpame 09>
S S b 5 Ses, ol J( Gain et al., 2021; 2016
L apas o8l oMbl by 5 el b S
sl bl L) 5 b, jliale Girs 5 g

Kooiman., ) cwl 435 13 asy 5,50 loanls
.( da Silva et al., 2025;Emerson et al., 2012;2004
@by&u@\?&bés&b&uﬂjs
Dl e mlie ool e Cols) 5 ol 5y Dl anb
D3t Cailame oy lanl G 4 e
Sl M L S lse 4 sl e SHlas Sl S
A8 Jes Oloslw copae 5 oIl Gagsly 4 olaws
L sSslie | eS (Huber-Sannwald et al., 2020)




sl s (2012; Isaac., 2014; Matous., 2015;

YVA

Bataee ) s3lu g bge 1 Slane s soasli y 218 o))

iz pohe 5o plaind cSlae 5 S5 oS
L osbs slaole Cupte 5 baly sy (ke
Olidss s (Weiss et al., 2012) el o5 S Fodums
2,05 w35 Sl anle baSs sla S5y oSs Julow
Gb ) o) RS 35y e s ol (Glele ol
~°J.5@ A 2ol s)se \ﬁj on Rlsy e
el oll i ) St mhae S glapas s
S e s e LB S goslob 5 Sl
) S Lly, o s ol sbpasle 5 oy ? o
o3l 5550 o S linle Sllis gl (o) RS 5 5
Ghorbani et Bodin and Prell., 2011) x,S3 .« ,l 3
s Suss Su olys & gelamml Sz Jubso (al., 2021
23 oL Nlews e L2l Jedss s s s lianel>
St Ala )3 3l 4B 55 5 (e IS S
ssba ol 5 anb ele Copie 5 3l o slazn
; Bodin and Prell., 2011) cuul sas sslical o5 28
Gain et al., 2021; Es’haghi and Karamidehkordi.,

S Sy & Ol mle cypae oip Lo et al, 2021
2y Dleda Sax gble s bl 5ol
ol 5 ol Wl e Silae S
le L2eas Ssp 00 e UM Slge Sl
2 6oslob Gl s of mle 5l cblis (SNl zalS
Afkhami Ostrom., 1990) sl Gl o) b zs 4,
a (Y-7F) o, 5 Salehi aalls (et al., 2021;

ol SOl Sy pie 3 plasgd bli)l s s
5 s Sl a8 aas o plas 5 Al ] cuso

S oK ol b S s oL L s
NS B e sl K8 s ol
Sl adS ol Ras e b J ) bbbl
a5 ol sy SeulS 5 Sl sl
Slr oot slg onsa ol ol Sbls)l
.(Salehi et al., 2024) cu s, Hlb Co pde i
S olsen gloanl 3 jsba elusl (baSa Jos
Lo oo Gln sl psle s a5
Borgatti ) cul 4 8 ) 5 ssliral 3,50 slaxn! 5 5b s

sbsble bl 5 o 5 O b e
Bodin ) aS e SaS 850 e Sl oy ke
N olsea Gl pleusl (@nd Crona., 2009
5 Lol (Bovsy 0 ope 2B St el 5l S
Sslg b plym S il ol (SusenS 5l6,S S
s e sy o a5 S (s
3w lalllas (Motavaseli and Zabiri., 2013) &)l
Hirschi., 2010) wlasls , Sl el b)) 4
oL&a 5 Furmankiewicz .(Rahimi et al., 2023;

son &bl a5 S e L (YY)
P seS e 5o Gl on s ¢S IS
ans onl & Ul sl gl 5 Ll e bl
able SIS o wily e bSs o) & Ko,
bl e by a5 oLas o S8
sl bl 5 b 5l 1 e awi,s8 sl

o pde o35> o . Borgatti et al., 2024; et al., 2009
e 5 IS SIS ate) )3 o 5s4 ‘@Q’@\#
3,50 Olizer 5 ot ol Glos 1S Sl (oS5l
Cans o\ Ao g
.(Bodin and Prell., 2011; Bodin and Crona., 2009)
s Sas 5 okl & s el bayy ol
bocaiise 5 oS 5 ol y\d Sl LS
RARTSICTLB IR B1 @J’C\w S _pe 6‘-‘*’@4’ CnSis
Joted 5 e S L3 S e K plsea S
w5 I E pon e ebple Sl JSs
Bodin and Prell., Bodin and Crona., 2009) <.
.(2011; Cohen et al., 2012; Westley et al.,2013;
50, Lo el Gl Jlale 2E pl » el
allas 5550 30 b mlie o e e Lo sl SE
Isaac., Crona and Bodin., 2006) .l 433 |3




Yva

alllas S plyien ol gl gs S0 bty ol
2? U@.\e.x OB (o N Sas aibie S o S0
e ddms bl e JlaSe b
Bemae S tagn 5 amy LB OKe S ol
bs Jdov 4 .A.:.arUi ssba &l glalas olaas
Sas bl Silie SeSs a5 bl bl
Olseay ol gliw g S,w5 b (Glags cal b
@.\e.x eon N Sis ik S PLRCEPE O] anllas K
D3l g e Joe SlaSe saSis Sy Slesle ]
slasiss 5o Ol LUl LG S o 2 aalllas )
Sham s g8 Glslugsp Sledbl Iols ol 5 Sl
ol o el slaaesh co @'mj CJL sl
Pl s a5 elld OV 4 ol g
Jols) 6.,.._1; @\.:.a Copde o s sbaolg @\*}\M
Sl 3 s G 0l ol g (S wle ol
5 wily Qo ar (gl Chian 5 JhU b
Tlos g oSair by jails plaS s b sl
23 S ar gl C oy @‘J\J CJL sl
S sy 5 Db Dol (o, 51 Ml 6,80
L R ¥ ol el Bus Sewl e S sl (eolg
dets oo Gl plndl Gl 28 51 S
2oz S LS sble so e SHlae Sl S
Sl Ky o Gan el 4 olaws ol gl olw ga
o ui-’*u s oS Cusi sl s b,
Wolg 5 5 plaind el L)l s e slaplesle
dlﬁ\-lﬂ Je.\w 9 ailate c;-.t‘ o2 @\-'w )Ue.\e, Co g dag
saiS Cuple Lo 4 (Sis ablie 53 05 e alie
@.\-‘w 4 olaliny), Cutime was g<”w~.b ) \-“rﬁdme.)
5 limsy G (S 5 gl ) spime acd
5 Ml L sls Sopy 5l G 5 aaey s b
b copme b man8U bay 5 as, sl5 S
Llins; Gl g amw s @ly 5o Lloass o2 5o b wlis
Gl 5 dnwy Lol bis oo (Bl b Do
882 ool 3 e (Sae anb wlie 5wl &

Folaa VY a0l O\i\:ﬂﬁc“fQWgJ&Qﬂ

S5 sl lyy same Jdow atesls bl s o las
5 LN Grizas dmes o i pas S50 S8s
oo olaind Lly, Jdos sl psmsle (Y21Y) oS
28 b Ll Glsg L sslesl slaess
Oladnd (B Sosme R 5 )b 1St S5 6,5
s Mcllwain aS oo a1 b S cysi o
Cob oy 4555 & Wb plas (Y-YF) LK
L sl e o8Il S50 53 68 e Nl e
oad 0l At 4 5 b i3 5 ams 5 sl cos
L (Ye70) oL\Kas 5 Afkhami s S lebs |,
Wl o a4 sl S s S
Ay 3 ol g 5o gl el plaiis elenn
ol el Sl GLeSs cusi gl LSl b
JRP Ve R T [ NN A B POE N
5 el Oolize ki, ol 5o eSSl ol Solal
S N R\ W P SV P Vet R
L) Sl aSis o adS i ol 31 5 S, 5ba
! wle w SLool Cog o ptesn o) S
SASe Glaasl sl 5 Gy 55 5 NS ke s
4 s S g0 4 a5 b osls ST Sl
5l b gl a8 s Sl 4e pame slaals
35 Sl K55 ools ol s elamal cbaSs Juloo
{Ghorbani et al., 2021) 5,15 glo s cuenl plo Jsb
5 Bl mon Pl Slole plnadl ol S5
Bl olSan ol Jolo pome platnd o Ole
2 Sl Gbolg e S i Glaal 5 slasl (el
Sl ol b ol o oo ol
5 555l 815 o a8 lapls 4 w5
plrdl plis R ol b3 S S8 sl

9 Lﬁ‘j) )L».:-L.u B g_)‘Jo.é.a oA L;L;M A @LA)'L.H
o L ulews glaslg 5 bl ol el s S
Sl s J8 gl Cla.u 9 o ol gle e (S
el iy laaeshie 0y 5 ST £ b 6l



Gan b iy, slaashie cé oy g"é\j C«J’
e slolg (o slaplole das ) iz slasly
ol pliw g oo VFee L s gl sblss
Natural Disasters Research Institute, ) sz |2l
S5 SIS sl ast L b ) (2023
T RS RPN J N CN W K e
w0l s Solae a8 cyi sl 53 Saa
Sblol ol (b mlie 51 5l Gols e Jlis
b o sl g 5 s QLSRN o olazn]
Slsad o S0 bty ool ol e oLl
o N ol gl o 5o b sbiglsle Ly,

2 ol bl Gl sssn 5 Sl Sl LUy
bbb ol oLt cnl (S alan Sl oS e
e va..é 6\-“,&3) Lo g_;\’“ C“ﬁ’-' clk 0 e
.)JS;“)) L A.ama.n u—'\ u‘\f\-‘-’ 5.o\.~s~\.l o3l )\Js T o

Sbr b b s et s bl 5 e

BT

2 slesle r\ewi\ TPV KV T Py e
5o Owlews gbslg 5 Lol n Ll S
s sbasshn oo ay @\J\J CJL’ Silwesly
A ol Ses adhie K plsie 4 ol gl g
Slasl Giss ol St ol osill cd b ol
ol Dl ane s 5wl o 5o Sl Sl aSe
Ly, Oon ol 4 plaws gl ol sas \’\'?""\ ol g
O el 3k 50 00 bl b s e oLl YO
JL) o Gl 51 g s (VFee JL) 2 b ol )
el Sa Jdes 5 S, @b 5l OVFY
el ke 4w 8 s ol a3 8 )5 adla
doshi £ b L Lo Sl s sl (galS ol Sas
D g Ol ol g 5 ol

YA-

el Kl bl s Glaaw s Aslie
Sl s s slaolg e b o el S ilen oS
BT YL I N P LU 3 | L SN e
Ll Dl (63 a5 X5y cnl Sl
el L;v}i—’ o Jaa jtags ol (os ssba
2 J slolsle o Bl 5 e b S s 5
AN 5 el by I o ol ol g mle Sy e
5 olayd cSlie gl by Oles ool LSU L AS
Al Jdow | SHlee SaSs sbagl 3 o )
L 2bs cnl 2 5o Jalse b asls st ool omizman
Loa 5 ol 6‘} @.L‘U\Sﬁ‘) ‘w\-e BN M,S &L‘\.;;: 1,
Copde 4 gl skt Sl r\-’.wﬁ\ BTN C)L*‘
Al S, Ses sble o @L'.a okl

L gy 9 dlgo
ARJLLA b‘)}ﬁ Aib.:.é

52 Ol b 5 Ol pland o @l Ol ol g2

kS AT spam sl bl b
Y RCU O I - S5 NS = R A
Sl 5 Sasan gl 5 ol b cos ol 3
s ) oS Al Sas g0 8 Wbl Gl ol 8
s394 o b C.L’A o pde a5 1) o o il
”)ﬁT Soxy 4 ol 5 oS u.j u"‘L
ax 0 YA oLl i Olase 5o adllas 550 aiate o]
s A4SV 5 axn PY Jls (o e 4l 0F/F 5 4535 YO
Lol g ool ol oas @ily B2 Jsb ast 00/)
390 3 max 5 5 VPFO Lo mhaw 51 Lo e gl
350 50 s (W0 Jle ola e oll ) FRAVE
e o) oWl oolasl el siae oS cad sls sl
el Cume cwl oo mb 5 isleS
osbte 4wl sad K1Y ojles acs s sl ol g
5 e s el able 5o Dl a4 olaes
e 3 ol A 5 35mse Sl b bl



YA\

ll‘ll 1 000" E WOE OW:W'L' 65" \';0"'.
i \s 4
|
{ %
i
¢
h §
™ N
& N
_| Legend Ji
L3 Er— i
1 | Tafcan — L
Water -
1 Ostan 0 140 280 560 840 1,120
llllllllll E SEWNE [»(FIIEID"F

Folaa VY a0l O\i\:ﬂﬁc“fQWgJ&Qﬂ

ml'm l.l“(b:ll" E
z £
£4{ Legend FE
& &

| }Tnftan P —

i - Km
| | Shahrestan 0 1020 40 60 80
ml'ﬂ'l‘ 6! I"LD!ID" E

M}L&A)J}ﬁm—\ Ji&

Figure 1- Location of the study area.
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Table 1-The list of organizations and their roles

Row Organization Name Role of the organization
. . L The responsibilities of this organization include planning and supervising
1 Agricultural Jihad Organization R . . . .
activities, issuing permits, and supporting production units.
- . The responsibilities of this organization include planning and supervisin
2 Ministry of Industry, Mine and Trade P o g. . P g' .p g
activities, issuing permits, and supporting production units.
3 Technical and Vocational Training This entity provides continuous specialized training in the fields needed by the
Organization region's villages.
The responsibilities of this organization include supervising labor laws,
4 Ministry of Cooperatives, Labour, and  strengthening cooperation, providing integrated management of welfare and social
Social Welfare security, promoting related civil institutions, and determining the annual minimum
wage for workers.
. The responsibilities of this organization include cooperating in the preparation and
5 Governorship . P . J . b 9 prep
implementation of development projects related to the rural system plan.
L e . This entity implements development projects (such as paving, curbing, and
6 District Administration Office Y p _p Pro) .( p_ _g J
asphalting) and supervises related affairs at the district level.
This department is responsible for the integrated conservation and management of
Natural Resources and Watershed P P . g . J .
7 L. natural resources, encompassing forests, rangelands, and coastlines. It also carries
Management Organization . . . A
out restoration measures and establishes national land ownership rights.
The responsibilities of this organization include providing support and welfare
8 Imam Khomeini Relief Foundation services to vulnerable and needy groups in society across areas like employment,
livelihood, housing, health, and treatment.
This department partners with the Islamic Revolution Housing Foundation to
9 State Welfare Organization construct rural housing for beneficiaries and needy groups under this organization's
coverage.
. . This department is responsible for protecting and introducing cultural heritage and
Cultural Heritage, Handicrafts and p_ . P P _g . g g
10 . L tourism attractions, as well as developing rural tourism infrastructure and
Tourism Organization . . .
supporting regional handicrafts and local products.
The responsibilities of this organization include developing and promoting rural
11 Ministry of Sport and Youth sports, supervising and coordinating sports activities, and creating new sports
infrastructure.
The responsibilities of this organization include protecting the environment and
12 Environmental Protection Agency natural habitats, preventing destruction and pollution, and fostering environmental
awareness and education among local communities.
This entity supports the interests of agricultural and rural cooperatives, strengthens
cooperation between them and the government, facilitates legal and technical
13 Rural Cooperatives Organization support, and provides marketing and distribution services for agricultural and
livestock inputs and products. It also registers cooperative companies of
agricultural producers and female heads of households.
. — This entity supervises water withdrawal from various sources (including rivers,
14 Water Affairs Organization . . .
springs, canals, and wells) and prevents unauthorized water consumption.
This entity is responsible for supplying safe and sufficient drinking water.
Furthermore, it develops and maintains urban and rural water and wastewater
15 Rural Water and Wastewater infrastructure, conducts wastewater treatment, and implements improvement and
expansion projects for water transmission and distribution networks with the aim
of environmental protection.
16 Electricity Distribution Management  This entity distributes electricity to subscribers, repairs and maintains networks and
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Row Organization Name Role of the organization
distribution facilities, and installs new electricity connections.
This entity provides and improves health and medical services, identifies and
17 Health Center categorizes the region's health issues, supervises health and medical centers, and
assesses harmful factors in the work environment.
This entity provides specialized financial and banking services to the agricultural
18 Agricultural Bank sector, including loans, commercial credit, account management, and electronic
payment services.
. - This entity develops educational and curriculum plans, improves the quality of
19 Education and Training . ty P . . P P i quatity
education, interacts with the community, and enhances the capabilities of teachers.
. This entity maintains public security and order, prevents and combats crime,
20 Police Force Command o . .
protects individuals and property, and enforces security laws and regulations.
This entity provides facilities for housing vulnerable groups and carries out expert
21 Housing Foundation and construction projects in rural areas, including cooperation in the rural system
plan.
. The responsibilities of this entity include providing employment and
22 Entrepreneurship Fund of Hope P . s y L. P g emp y
entrepreneurship facilities to individuals and small businesses.
. The scope of work encompasses infrastructure, social, support, and strategic
23 Haseb Foundation P P . PP g
projects.
The responsibilities of this entity include managing charity and benevolent affairs,
24 Heydar Karar Institute providing medical needs and housing for affected people, and assisting orphaned
and single-parent families.
. The responsibilities of this entity include providing support and medical services to
25 Mohkam Institute P y P g stpp

infants and children with congenital anomalies and their families.

Source: Research findings 1404
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Table 2- Metrics and indicators measured at the macro level of the network

Measured Indicators

Indicator Definition

Density

Network Centralization

Reciprocity

Shows the ratio of existing links in the network to the maximum possible links and specifies the level
of cohesion and interdependence between actors (Bodin and Prell, 2011; Scott, 1988).

Network centralization is an indicator that shows the control of information and resources is in the
hands of a few actors or organizations with a central position (Zheng et al., 2024).

Shows the extent of mutual and reciprocal relationships between actors in the network and reflects
the stability and strength of social ties (Hanneman, 2003).

Shows the probability of a link forming between two actors who are both related to a third actor and

Transitivity

Average Geodesic Distance

indicates the level of stability and structural cohesion in the network (Hanneman, 2003; Basati et al.,

2020).

Shows the average of the shortest paths between all pairs of actors in the network and indicates the
potential speed of information transfer and cooperation between them (Scott, 1988).
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Table 3- Descriptive information of respondents to the questionnaire

Network

Age (percentage)

Gender (percentage)

<40 40-50

Organizational network 15 65

50-60 >60 Man Woman
15 5 80 20
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