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Introduction: Current agricultural production and distribution systems including
those in Kurdistan province of Iran, largely operate within a “linear economy”
framework. This approach is characterized by the exploitation of natural resources
for production, with a considerable portion of these resources ultimately lost as
waste, becoming contaminated and exiting the economic cycle. In contrast, the
Circular Economy (CE) model in agriculture seeks to recycle waste products and
recover lost inputs, reducing dependency on resource exploitation and promoting
sustainable agricultural practices. The CE model aims to minimize waste and
make optimal use of resources through a regenerative approach, in stark contrast
to the linear model typical of traditional capitalist economies. In the linear
approach, the production and consumption chain generally follow a pattern of raw
material extraction, production, consumption, and disposal, with residual waste
discarded to accommodate further consumption. Adopting a circular economy
perspective is particularly vital in agriculture and natural resource sectors,
especially as population growth continues to increase food demand globally and
the same is true for Iran, including its Kurdistan province. The urgency to adopt
circular practices is underscored by the finite availability of agricultural inputs
and natural resources, particularly water, which are increasingly scarce.

Materials and Methods: This study was conducted in Kurdistan province to
facilitate a deeper understanding of the challenges and transitions necessary to
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implement a circular agricultural economy. Following a comprehensive review of
relevant literature and expert feedback, relevant factors and components were
identified as potential obstacles to adopting a CE model in Kurdistan. These
factors were then analyzed using the Interpretive Structural Modeling (ISM)
approach, a structured methodology that assesses interrelationships between
criteria and indicators by categorizing them into multiple levels. The ISM helps
delineate the levels of interconnections among dependent and independent
indicators, either individually or in groups, allowing for a thorough analysis of the
relationships among various aspects defined for the study. Initially, the ISM
organizes the influential factors across different levels, then elucidates the
relationships among these factors across each level. For data collection, a
questionnaire based on the ISM principles was designed.

Results and Discussion: The analysis revealed that three critical factors including
illiteracy and/or low literacy levels among farmers, reliance on traditional and
subsistence farming, and the fragmented and small-scale nature of agricultural
plots in Kurdistan province were pivotal challenges within the circular agricultural
economy. As shown by the study results, the concerned factors, identified as key
variables by experts and interview participants, had the potential to influence other
variables and reduce the barriers to implementing a circular agricultural economy
in the region. A similar study by Dziedzic et al. (2022) underscores the importance
of educating and informing the agricultural workforce about the CE model.

Conclusion and Suggestions: The study findings highlighted the necessity of
involving a younger educated generation in agriculture through extensive long-
term initiatives to achieve sustainable development and effectively implement the
CE model in agricultural regions of developing countries like lIran. This
transformation requires a shift from traditional and subsistence farming to a
modern commercial agricultural framework that addresses the economic and
structural inefficiencies of small-scale farming. Such a shift would enable the
integration of innovative CE practices such as waste reduction, resource
optimization, and enhanced input-output cycles known to be essential for

sustainable agricultural systems in the long term.

Keywords: Circular Agricultural Economy, Interpretive Structural Model (ISM),
Kurdistan (Province of Iran).

JEL Classification: Q01, Q19, Q34

24



g 5 953 39Lhs slaidt

\fey J.’ﬁ\i cf OJLQ.::’ Y dl.w

ol Wl

S 329U S 30 (i 3 LS (i g g0 (wiy 9 9 (Sl
R FRICR g W

PXVSRIE NN I oy 2l 3900 ) oo ULS

VXN VY B gl VYA sl gl

845>
oobl g glenyS bl g Glnl 65)sliS (e 3 @i 9 W slesSl it ol b
(2ld Jgammo Wi g (ris mlio 5 (o)l puosps | g &S ime E)J.\J QS o Jos € Jas dlasBl 3,
553 dlatdl (6580l xigd o )1 dlatll b 2 5l Cluls g odgll @90 Jpams 5 @lie jl 53k i
o p 5Lid oS GlasgSay ols ST ad ) yum slaodlys g Jowamme Slapls I saome a3kl (55y5LiS
2950 3 g pglaie (e AS Al lied S el > o] b8 @lse g (g5 sliS 5 3 S 2
Obued,S bl (5 Lid e slail dwy Jlis! mlse o 1 il sbadie 5 Jolge cpuin Oldllas

Ol i ¢l S oSl ¢(g5ygliS 5S¢ 6 5y0liS” dlatl wlis IS (g gomisly —)

Oyl egiian ¢(ybuod S ol ¢(6 59l BuSLil ¢(g5ygliS dlaiBl 0,5 Hboliwl g Jgtune Bl g5 —Y
(Mhajirahimi@uok.ac.ir)

Ol egdiian (b )5 ol ¢65ygliiS” BuSisl «(g5ygliS slazdl 09,5 Hluisly =Y

DOI: 10.30490/etr.2025.367305.1036

Y&



‘fe)l.q...: Al de cwjjdj)}uséml

ErSone b cyslsS VEY Jlo 53 B i deliis g 2,k 515l 3590 MLl 00 syt 5 (ol
O y9liS” (odlgmeS g (3lguw o &8 B> (Ui s ol LAS JWlo g o) 2 (Sl ()L Jo ]
ladl oy galS gl il (65,5liS gl (SuSly 9 (SogS 55 g (ime g (e (55)gliS
095 oo pisiiny ¢yl dalllas glaaidly u»L.;I » ..\u‘L;o by liwd S bl (g5y0liS” sy jo pid >
Gi5 3 el 83,5 et g Slguly ey s cadled 53551 csadily 5 o MS (gl sl S5l | 45
oy pla Jooo sl s ol gLl Cuwlow o5 Casl oY onl 3 938l 2398 Cosl (65)9liS
Wiy o ey (6505 liwd )S liwl )0 mad (65)0liS p die JlABD ¢ w
/UL.«/OULM:)))/‘L;MJ)L;L‘; J.lo ;‘_5.‘,.2})} ‘_;)')}L:})/)La:;/ .'Lbaj/}.g.lf

Q01, Q19,Q34 : JEL gaivaid

.

Aodo

ol (£5b sy g btilonss (£l _fBlis Cban by eolazdl 3,55 ¢ oS sy oleadl
ol o b it 3,52y blis 13 oy bus 5 i 51 s3lil 3,503, (ol ol ol
syl Slga L3 g0t Ygans B g 155 218 b 3,505 533,10 )3T g foaslep s
Sladl o 3 .l yidis B pan sliwly 1D Jaate Slows b oile 8L p31ul a0 9 8 s c)ogs
b oyt b (350 €8),0m 5 (295 sladilony «(639)9 @lio 9 Lrodles Bpas (siludiveS (o852
233t 5 253k dsome oolital s 6 4SS e b s 5 5551 5 dse sloils 3,8 S
b 3l oslatwl (gl i > Sl (5,.8,84 L (Geissdoerfer et al., 2017) 5,5 0 &0
ol oldlie .l cund Cuwj bl cbls 5 e (gylul Blial @ e o wdesds )
gaw 3 (Il (e 4 (S 2 lal (0] bwg edabul (g)lul & L5k cpl p el
OB Sy (sl (Sl ja plaia (e (l o0 9 S GEUS B pae (SN CaldeS g Span
[(Caraiani, 2012) 5,5 gasxe |, ol o lisel 3 Lials L)

s Ll g ol 1 i ol 535518 55 Sloss w5 155 (S bl
G & o] B35 5 b o gl §) g s al 5 A A oSl S o Jus
onl D9 a3l o0 Slals 5 All; Glsieas (ol dido yoe (L g ookl | g VI ul ¢ 2l
sl )3 (e LpS o 58 dame Bpas 3j90 5 Nad e (A CEye lsiea Clals
295500 Bl Gy b 55 5 o Sogl 3 5 (anbo @llo 35)) 9 (Sazed (el (s

1. circular economy
2. Linear caoitalist economy

Ys



...... J@l&kgc‘fw)j}&bu

b s o9l ol o AV gtme e 3l oyl ol I (Davoodabadi et al., 2018)
bl.’>u| 9 L;el.sy.u 9 J.A.u: 39y cu.:.....lo @L.n uﬂ.calf (Cpmed g Sk 9 19.5 4u1 L;.)?ﬂ ‘L;LMSMO-
dlazl ¢ Jas dlaidl il olagSl 1 S 0ad Ty canlio 30 o Jas dlatl 665l (gl
b @lio Sl a8 B3kl (gguas (2l )5 Bpan (15,55 51y (6l dasle Wl 0 oS el (2B 2
oS oo Bdlatwl oylal (g IS STl b Lid s dladl ST wad aw 9390 (555 g
i > dlaidl w50 4 .b o il 38l SY gz pes A3y S (GlAigS A WS o (65 ol
Wy 0 395 pof bl @ Jpaze K &S oK cwl (e JBlis 4 Gluls Giald se
g 03l byl g bnyb 1y Lol g5 oo 23945 o (6 )05 dlaidl &5 > 5> sl (ySoe oS bl b o Slgo
(Kumar & Singh, 2019) >,S" sb| (¢ i (o5, cdoms

dazee Bolaiwl g Gluls ials wgiswe gl I digy Bolaiwl id o dlaidl (g3954 dawld
1148 50 s slassl ol L @Bly ) .l (il SY guame cilo b g anl s 5 Ll )
L)"‘ 2 09)'1& e > slazdl o Lol Sl dgw d)l.ww L;bLaﬁ' ol L;Lol RV c,\...ly
i > dlasBl 045 o 48 dn gl Dy5e i 02l | eolaiwl (gilwaieS 5 Cluls Cupie (Ba
Ol a1 )3 (920 g dedle g 03938l )l (Il 4 poxie Wlgi e 0gill g0
b ygiS 5l B )0 09 bl Jid slacus 3 3yl g i ) bae (Sog)l EalS (g pluculs,
(93 ol JSiis g 5958 laludl 5 b 5l casdS dad g3 5l eope g opl eolol] Al s iy
os o3l )] (cblse 5l g plol pidu g o prdaw )3 oid o dlasdl |yl Ao > olbeJls
.(Davoodabadi et al., 2018) .l

Taw 3 iormb @l 9 ($5)9liS S 5u )3 ohagts (i 2 dLaBl 359, S Canen
(0l 48 S il ale bl gl ofiga 9090 nl sl 4B 15 drgi 0y50 S
(FAO, 2021) azcio Jlo (5558 5 ,b)lsd oylojlw o8 jlcanl Sisli8l Jls )0 diwge olie
A5y 4 9) LS o5l Ul al3dl dopd slids Glise 4 V000 Jlo Bl Sl Wy 1L
)l )iJ,\J,\JDu uj é;‘wo d.;‘),w 9 0D d&lyc ui 35‘.&5 VAW L;L’buujb L\ ul).)] i god LSI)" Ll 045
Olyass b Lgy cpl Gl a8l ialS CaSlo 5o 10+ + 1 58 4 VAD Y d4bd ) S yio 3o Can

Yy



‘fe)l.q.j: Y Jl cwjjdj)}uséml

YO LialS d @isS amd win (b g odd LadS we ) ol lie jl a5l o cudlyy g celldl
ool luebsl (¢l (Madani, 2014) cul osueloul (655l Ol a4 (g yiwnd (gduoyd
s Sl 3 ) Sl caedl o) o oMb wdgll gl il (g5l slacyld
bl sl 5L )90 O 5l asyd o b Wl o oML 1 (550 D o3kl g dshias a5 Amd o
59k slasdl 4 1S (Ebrahimi et al., 2016; Davoodabadi et al., 2018) xS el |,
il 5 £ls CO2) ()8 dusST60 58 jLil § wlio by 1 Kt (gl Blg5 oo i >
GiskiS plas 31,158 Llse cplagas b (Chang etal., 2024) S o cosis |y 5yl ) i8ay oyl
oiu ol olyer disio sl yills Lo liwd S il o ofhads i (g5y0liS & St
g Sl oS ol idimodoss 5 (oliecSasS sl )lo sty Jolb yuin dilaie cpl (5)sliS
il £ )50 5 8o y> $0 L 5 95 o paite g0 claisyslis 31 oxlil b g SlgueS ljy5liS
B3 wyind (g (olel sladilols 4 Ll 5l o yd Cann S g At [ g 5l 3 S S
ol).o.h “.JY?@DM LS)J)B 9 J‘Q"BJ“’) d]).: wl.m dl.bwl.w);) .)3...» (w‘ » 09)4.9 (SCI, 2023)
WS o ol |y ol cpy S5 (6559l Y guate Cuaud oS s jd Cgd 03 S MBI L
Cawl 03¢y ylewd S il 3 ol 5 S

GOFS Sy b By 9 (452 dLal )90 )3 598 )l 9 JBI 55 cilie Cldlas
Db oy st > W Cnpere S (B & el o plnil

5 i olasl Bpd Dlge silwJior laie b sladlae j3(Abedi, 2022) sule
CISM-DEMATEL .S 5 g, 5} o3l b (£5)5LiS oyuols 0,656 10 polas (simio )
b 035 3 38T L ploy ixko MBI 5 S Sl Cuenl 5 BB pp e
b ©3pgliS el 00055 (i 3 9 olpl 3 (S 2 slaidl (B Elge (p et «s5rgliS
035 pas g (Stuald 1A 55 g g5 jlul (slaoged (i (9> slasde § Coles pac
sl 03,8 (Byme (55,318 (el 055 )3 Jleb S 2S5
G e g Siloy 3ljle LEnlS elmol, JLooay o)l50m S 1 o lalojles 5 Cansl 00 Slas poliio
S509uS 05 > i ik 53 393 pgal g CusBge dge 9 e Pl i doxe
S (58,5 a3 ln 1) Syn e B p)lee Bl g (i g2 Sl 15 (ngi g Sl
J)L‘*’Ls“’ )ngj ol u)l.}& .)Iyo i,wo) 0 Lg)')ﬁL.ZS J.Jy 5y ) 3.}\3):5).3)) aS u)lfbwlaﬁ pis g

YA



...... J@l&kgc‘fw)j}&bu

2 iy slat] Giliseo slel ()05 Sl 5 Coanl (56 o> g, 5l edlitl b dagl Shmgly )
PHS b s (59 damloxa 9 05 oo (liwjb il (55,5l Y guanma (puals 0,555 059
Sy 95 Jele 4 3 i adllas () s (85 g0 0gils (9l gy 4 byl ||
OhE Jalse cipizmen tcusl (i 0505 Sl Slles glo p st Ml (5550 canlia
5 o9 Ol ooy ixke OBl S prea (2T pas 5 g)IS sl g (g0l
e Qi sl ) (59l Y gz (el 0255k Slles 1> we glge (ages
HIW

ilwodly &lge cpo bslgy awyp g olols & (Kiani etal., 2023) ,Ken 5 SLS
3 Nlasls s &S g oS iy 93 50 35 o53,] ddd a8 peeli 0o g3 i e Sl
oS Ui 53 9 S 5 180S0 5l Elge sanad g Elge lulid ol Hlagk (AS A
i sl p Jrans (S5 Uiy J) gl aucadsl 5 dlse cnl o Ly oSl &)l
axr 0y o VF lolis Jols &S Ljisk slaassl .ol oad solial ()l o93) 536 (glaSes
lods (Bymo (o) JIS,8T ol g S56 (5 g (s soladl glgo ¢ o 15 12

slazdl o)lyd (gjlwpsenas (NUfiez-Cacho et al., 2018) -, Sen 5 25— 5g5 &S 4
2) K86 ¢ (g T3 5l ohag albpisn b bl ) (Shles s dus o Conl (Sao (25 2
2 abl sl 13 (plojle JSTL b3 3) (e0,ml; plea b Sogilzal 5 (au]3 U5 L bLs)
ool oY L3I j1 aile e 1 1 aoy Y0 L desl Lausgs cilisee cllllas s ol
S bl (ool sladiges ax ST degl Hob iyl BMe g WHldye8 0 LiS s Slaidl
peplie 308 lomen Lol )l 3929 (95155 @lio > (i j2 wlaylSaly x5, 8 4 ) 359
Lulyd don sy dg) 5 Oy Sl & Cuwsla b sy £d9e o lpisds (i3 52 dlaid]
23l

3«53l (lpe el Julos anl 8 5l ealasl L (Kumar et al., 2022) o, Ken g jlogS
slaidl pgade dosl &S @ wn)S adlae win oliE pluo p o LiE g 5 dlaibl 30
2 e 5 035 i i s Slald 5 b SalS (sl Cpme Spnly Ky & S
Gl slp pp padls aw plgied glie Jl oo pose g elyd by Jis cuiS el ddlllas
ool 0dds glolis olie slge wlals

@393 131 Sllllas ol Wlis et oo b sl s clillas gy 5l a5l
e 3 b )S il > g e ploul (65,0liST iou o id e dlasBl b byl o lpl g

¥q



‘fe)l.q.j: Y Jl cwjjdj)}uséml

Saidl sy slo il g gl o 5 () 4 qonliinns O g0y &S Canl o 28l (sladlllas
9 $joaiS (gl cuolio byl oy ¢ yliwd ) bl Al aidly gy (6550liST i > s s
Ol il ol Colis 390 bty (i Sl oS (el 2l el Jlosl (gl S 6l 0
Sl 9 BJS> )i (oo WV 5 (55)9laS” (3] S Ggubee So Jolis )l (s YA ]
SE4S5 oS sl oy 5 (oo sla] 03,8 wlio chl ld)S il Cpizmed ol
29435 5 sl (sl ol ) cblis g ail o sledey dilaie imto g (55yslitS (sobatdl slasise
ol g arecin <55 4 prie @l ol jlas 5l Gl i po s (Jb ool bl Sl
.(Hassaniyan & Sohrabi, 2022) ¢l o (5 lb

o> Lials 1y b yills pl Wlgh o o i > dlaiBl Jguo! 3l edlaiwl b colio jlal o e
dalllae S S8 Stojly ) areann ) ()l Cusd 5 plie bl 4 luls Jials Ly
'l )3l gilo e B9y 65 B 5 (52 Sl pualie (Byee Lol LRy
Loyl s oS sl 5l ¢ pmimmans amd &6l oaiol sla il (gly (63,0)8 sla Joly 4 ol 0395 ] o
Bl Gl > e hygliS Bble I il syl LBIL Sl Glpl Gl S ol
Blgo Jlod g plulid 4 9 13L wadyl g Sisupledl (Sl (ulie ) NG 0 pol> (Budo0
S SaS )l (65)9liS drwg g (S 2 laBl b S

W g, 9 dge

9 Ohawsie Ol sl giow dsluiwy |5 9 Sl 3k jl ¢ ol aslllae (o
(i 2 dlatdl (oSl (35S g (60554 ) 29290 (SlaCudgame die 5D (55)5liS Glwlid)lS
el 485 G900 SACaglyl 5 (y

wiliseo pdaw dix 53 bajlxe 4350 b &S Canl (g (ISM) (6 s (g )5l (g5l e
Tobw o & B (g yndd (3l Jao by o b jasli g bajlxe cpl o bl oo @
Uiy o 55 & iy (S0 & cme,S b S5 Opods S Caslbyadls e blo)
iy e S sl o5 pite s o SRy o b dibssnios (ly plgie 1) ISM

1. Interpretive Structural Modeling (ISM)

Yo



...... J@l&kgc‘fw)j}&bu

Lee, ) uS o yasuin Al solaw ;0 9 Blads glasSa Ty Jolse ol oy baslg)y ¢ o 085 o
.(2007; MacArthur, 2013; Warfield, 1974

oo Slp &S Cunl (B9 it b bS53 (sl puiite (12 6yl ()3 Lo o ()1
295 ©gldB (o Cunl €igpnd® gy nl )13 38 505 o pate o o pusie 1S o il
Oy ol (Jb o 2 5 b oh dgrg polis (ul G labaly U &S a8 e e G131 ]
b jusie 1 odmn (slasgoomo Sl a8 Cunl (g yulipoo L8l S5 Lasly) (bl g2 el € s L»
S Bt Jld) CALD g Copde )3 (& (5Bl (gilw e I ol o0 Cunl 0ad 7l Sl
3,8 ol i 2 dlatdl @lge (o) 3)90 3 dlex

Cox 3)50 £9:590 4 bgrpe (Sl yuiite (Lol L (ISM) (60 ()l b (g5l Jio S
S Selgs Sl Slole Jae (phb sl adllas 3)50 lajiie ol ddlas > 5800 g9y
lords 15l g Mol K56 Lawg 5 slolis e bausgs

')kl lolidg i ile )3 bajite cpl (0355 3)ly @ Cug bojie Lol Sl
g 3 s 3 85 Canli it Sl & g o S, (SSIM) 5L Labings o o
g o pasedio glwdlad by 555 b ite (99 4 9 by olSST g o 1S5 (o iy oyt ] Ul
ololis 55 b asls g skl e Llyy callas (elaasls g sl ololis §) g (Joe ol 5o
(SSIM) (g,lsle Jolesags s ylo .Ngd o Judoo Koy yomio?  soshio dlasly 1 ookl b o
e e St Losgio Lalg) b Jlgn 5l oslizl b Lol duglis 5 adlas (slayasli 4 sl ;)
g0 J1aSS gy A1 Glaasis § (5 18 b e le ]

rolis 5l zgj o om dgrge daly sl p (ren 3155 Sl (29)5 65 el (18
sy 5 oditl b (rox (38l5 51 0dlitl pguye lSaly Sy 250 ezt B g A il
(Bl b e L) B paic » A yuaie blus 3,90 13 1y 35 (sl 55 N azsliy ol 5,5
o o 1) G 1 Lt &S 05 anlgs Sl B g A el esglas o 51 elalal, sl ol
sy p Gedaio (ISM) (gpts g)lisle (gilu s Glate ol auisly «58le» day,
S oo Jos b Slglh8 )5 de (glie 2 5 S alLL

Malek-Saeedi & Memarbashi, 2023; Kumar ) iy cldles jg50 (wlol s

Jole 033l canlias 350 1850 5,95 5L o (€T A, 2022; Kiani et al., 2023; Abedi, 2022

1. Structural Self-Interaction Matrix (SSIM)

™\



‘fe)l.q.j: Y Jl cwjjdj)}uséml

5wl le a8 wisd el olod,S ol 5 oty slasdl b s Jlais] glye olsica
«$r9biS gilie (SHSIn 9 (SasS (OlingliS dlgw 15 9 SNy Sinme 9 (S ($5ygliS
shate o laaill «dgd bawgi (55)9liS Y guate Caond 098 puo «55ygliS Mg (b (233L
I Joolnt g canpdl oolitul (¥ game S Scud b 395 g 5 395 slaodles &
bl Gind ¢ Jig fox (slo)id b Cind (383 (55)9liS i SIS «sjyslaS slaosles
Cind «55y9liS )3 02330l Sladl (g9 dg1aS (Sl SMugd 9:a8” iyl g (bl
Jyae Oluls dbil 5 Joas ool )8 3908 ¢ 5l559liS b ()9l 9 90l g liios bl
(559U 5 oligy OB (clowlsduiuss 3g1aS

3o oghaie cpde b plsl (IS0 Aol b (i3 B9y (elil y Waedls (gj0ls,8
by Ol gy @S olal p (o252 dlail (538 (6l osill glo o3pls olulid
A Jgi alie labil dslidun p o B 3 Jelge ol 0adoly Jolge sapdaw 5 Jilos 6l
V, ) oad B yme sladles 51 (SO s (5,55 5 il bl 5 U ad diwlgs 850 51 g 00ls 41,8
il wtly b J 1 e azsliy o 05 s bsSly ly S sl |y (A, X, O
sl Al dygurgd dlasly g ] puiie 1M oMo sl axily p3b i ] jwite 81V codMe
doliduwyy 68 0lddl Joao 3)lg ) O oMo il il 3935 (gldlaly axilis 4 X cwdle
2 sl Ollng g el o g el )L Jae )il oSl 1 ookl b oad )b
ol S g od S oKl (655LiS 018l ele cid (sliael 1 45 o Jlis] 0 VEAT Lo
©hlai g 48 03l )18 plil (65)9liS” (i (B8 plgiea il cnl (655LaS Sl lojl 1))
Lo (giloJde gy el p sdelcuwnday SleMbl g (6y913,5 osbol dolidiwp B ) Ll
wpla o ud 248 S5 (SSIM) ()bl Jolisgs s le 5 (sdiage (ISM) (6 pnsts
ol 3 sllaly sl ool (o b wSep b) B paie p A paic blud 3y90 0 1) 395 (6l 5N
sl azals 8l dlaly o b 1] i ) s oS 05 amles Bl B g A (el lacgls

S @ 3l elidgs G le fad jles)lisle obisgd upile LS5 1 g
23 s le ol il sl il o Candty gl gt G plo €S g sho (359> L yile
290 oMl 5 ael8 5l gyl lolizgd u plo jlaw o
)b Jolidg g yilo )3 (g 91 slaw (IW Joxe (o (1) 62919 & (Syge > -

D90 0313 )13 jho (1, 1) 63909 3 9 2 (11) 53959 53 eyl (g yiwd p lo 3 ASLV

¥r



...... J@l&kgc‘fw)j}&bu

gl (o> G lo )3 Bl A (o)l (Jolddgd e 3 (1)) 52909 45 (Gage > -
Dedise 0303 518 S (1, 1) 93909 ) 5 s (14 ]) w2955 2
gl (o> lo p3 Bl X (L8 Lo (Jalaisgs s ilo )3 (i) 399 &5 (Shge > -
Db o0 0303 )18 G 35 (1) 69959 2 9 S (T41) 52959 22
gl (g ytwd g ple )3 a3b O (g)lidbe elsidgd o 5lo 3 (I, ]) 53909 45 (Fyge > -
Dy oo 0303 )8 o 5 (1,1) 3909 % 9 s (I41) 53959 2
033 51,8 o gl (g ptod (p ple (63959 ) uisle Jlad )3 (im) MBL ] & (Syee > -
(Azaret. al., 2013) 595 o
blsjl p oo b (1) 5145 g0 ooty sl oad gl (V' Jgaz ) (alod (oo pwd e ple 3 )8
Azaret. al., ) og xnlgs bl > oa b (i, K) o1 cansl awsls alaly oo b (j, K ) o 5 a2l
&S oolael Canl o 03> L 55 ke o Stusly yliee 5 3985 ya8 ¢ o yilo ol 53 (2013
JJM d)lf)lw )l oM 9 00 ).O.Ao <\J91 (% ywd uw))Lo 20 &S b o u'-AMJ ‘,\le)f # Cuwdle
C pxio 4y yomio o B puxie 5390 B yusie 4 yowin A yustio (ST ciged (gl ool S d0e
LU sl 1,8, cdb cpl awyiwd G ple 33 )51 00d C jusio 4 e 38 A o LU g
sl )5 Bk ey wiss il ookl B ) &S Laly, g 395 Mol e yile
P18 ine cn 298 S8 468 Laulg) b (oliselol sl sl 0ad dloiidiy ilise slag b,
Lulgy wlol p ST dm 995 C 4 yomie A b ol55] 4 C &y yoie B g 395 B &y oo A
s Jin b sl ooliag 3l ol s 5 Lol 5 adl ond Ll miiiens @l il ayly g gil
o ple LSis 5l g g 00l lis 1% coMe b by Jodo 50 Wilg o 45l alaly 4 2940
Lo 539)9 dcgarme 9 o 29)5 dsgarme L o)l (chispraw g Lulgy (s (sl 2lod (o piawd
2le g sl 395 Jold b 293 dcgeome 9 gyl (g pod (i plo I Jkae 2 (6l
26 ol g 8l plajlino g lne 353 Jolis ace3g)9 degoone Wipdye b ol ) oS
A5 smlgd jastie Coglgl Jol gdaw il (aisdgyg) (wpiwd B dcgeme b ply acgece
» bape pite Bl ply (ogg)d) pade dsgerme g lagdg)y degecme Shuil axsls
S baye jline o (s 5l g 25 00 )8 e (VL 3 ISM o 5o il jealdes
9 b e39y9 (sladcgerme ;500 Jb 03,8 Bls dcgamme oled | (Jodo 1D ok polae ] pdaw

Py



‘fe)l.q.j: Y Jl cwjjdj)}uséml

asldl by o plos canpdaw U8 cpl ] so Caunddy (gdm puito paw codld S5 1) o g5

s yid g ple $9) 3l |y e Jla5 3590 (5l3 Lo Jio Jlages (o5 o0 siadaw Sl g b

oy s Hhigs Ky SO L bl atily dgn9 byl | juiie g1 jusie oy 510,85 dbol Sl

Lee, .\Juﬁ Canddy Zolaw pusd iSu jledlatwl b g gaw slacdls Bl b ol jlges 45 0

(2007)

sl ) 0ud Jloel gblite 458 ©pd o yile oS S Gy Jolye plosil 5l g

Coalnailye Sy S35 3 3555 S350 5 5 syt o] Bn oS 355 plol (SacSee

e Jaos & Cunl (650 (LS 8595 o Aruslone ¢ alad (o yiod ( lo S5t Ay )3 &S

llo Juo sl 8 5] sy Jolge a4y ol o (Stuly (5o 9 Jolse aidy o Jole o o8

aiwd e @ b ysie ¢ Julod cpl ) wCanl o pbosl EXEL Hl38le 5 50 cluslrs g 0391 (6 s

)1 1) LS i plUS” 2 g Wb oo ol (IS

Oliwe) (Knly (59568 vadlie Sl awod ol 3t Glisadgd lapiior Jols Jol wwws -
(olse a4 Jale o (Sanly (l3) 3985 (590 ccmizmod 9 (Jolgs a5 Jolo y 355
Jos wias 55 e ©pgots Loyl o5pS (o0 )8 atws (pl 3 & lbadle sl in
A3 b badlye ol Lol aly 53 9 35,0 baadlie o 9y 31 iz boadle ol S o
Gl 550 g 290000 Loy adlho

b yusio Lol el Camss 3985 (5950 cdiwd (pl 53 ] Kol (gl s Jols pod atwd -
5055 5 adge plo dr Cond 3Vl (Sily g8

203338 b yusite (pl (Sl (595 35 9 298 (S90Sl €s gy (sl ppaio? Joldb pous atwod -
DSy plosl &5 dxe (pdy igyee jladdy Ol g pladdle by piie () > )>
Slgieo )5 oo Sl adlie b quaiiune yoloey aSu) 2 0gMe dmadle () 3)90 > (o3l
28l 535 5 55 adlge 095 Laadlze plo 50,655k B )

Lol el (568 adlge Do (595w cdiwd () jd ] « oo (glapxio» Jolis pylos atwd -
dagl )3 s 3ol b g sz (G5 i yuitio (ol cgly 53 gt Cinds Ll (Sl (g9

il 3 s ysio a4 g5 o

1. Matrix of Crossed Impact Multiplications Applied to a Classification (MICMAC)

Ve



...... J@l&kgc‘fw)j}&bu

cadgs jl (S5 1y badlse (oloi g oo daadlie (Siunly ©pa8 g de0 ya8 yusd | e
Sy blE .l diod Yoo cpl oy jpe (05 (et phe S5 G bl (0 0 )8 sl Al
(Kumar & Singh, 2019) cuslaadye sl 1Ske | 55,5 soly S =\/9‘,,‘»

Ui 1y Jelge (g93augd lbls,l g45 puni 5> dnbian 390 ol )l @l ks Ao V Joas
e 293 s Gl I o)led canbiae 3590 (o)l )35 (o 5l a5z a5 i A3 0
sl bglad o] 5l glabaly casdly ool @yl ) (Sl b o b) B ole 2 A Jule blus
3805 sy o L LT G 1 i o 03 algs sl )kl Lebingd L yile ;3 B g A
Asb asly

sl gl o pted uple 0adsl Sygody ()L (elbsg u ple JS Sl
el Codty ¥ Jgar gyt S g ja0 (o55)ls0 il Sy )L lolaidgs L yile

P gl el Gl 3 Sole (Jelss S90S )ln g baly) eSS
2 Alad )T # coMe ¥ Jgus o &S golael .l snds plosl (Y Jgis) oled (owpiwd o Sl
e dy Jas (e glate Jlosl g (g5lo)lS5lo Jlosh 51y Ll 039 jao adgl (o pid (o 5lo
Sloas &

ool o 0313 LS Y Jodo 0 oles (ewyiwd L ylo jl oolainl b adlge (caipdaw
Sl asgeome cnl STyndl (295 5 (699)9 lods goome (i Sl g oadlle lipdaw (gl
A5 (0,8 e 2 b LSS (15 53 ol adllles (slaysS o Cundey lge I plaS o
Gt o5 S5 g g e bl U5 593,55 525  S5le e il Gl o5 e
5 Fte Jolos I Jelse 695 cnl il (sloog)S o 13 9 1)1y Jolge 4y L ]y (Sauien )
W)0)95 0 sy 3)90 E9S90 53 )18 S

oS Caslagl 2 JIS 5 gl ol g Jole o] g3 Jolis Jole o (298 asgazme F Jpi
degoime (oxed Cal (lolid BB (oled (wpid aple 3 bgrye Jlaw 53 3290 (Sl L
st )3 3290 S b o culedl )l gl elabole g bole ] 05 ol Jule 5o (59
OS2 3 (29 9 $939 Slrdsgere (pe I e ek Cul Lol LB by
MelS ol S i g gy dmgoomn o (ol it 3948 oo (e Uit 1 ISy (sl el ST
Sb B B9y ol 5 298 0 wLBlIS LS (gt (65l3 e Juo COlpealidis a8 )3 sl alie
Ao ol LSS 3T 50 b Jole op 3T ile

Yo



fe)La*: Al JLA cwjjéj)}uséml

OGS Wiyl polu! yy addllan (g U8 L loleiagsd s yilo —Y Jgu

9TV
STV

> > > > > ..
P B BB 3% 2% &%k TR a3 S mia
O O OOV X X 0 0 0 0 0O V V A (AL) rtune 5 (o (s5p5liS
-15y9lLiS” | |
O 0OV V 0O 0O 0O 0OV 0O 0 0 V o ighiS et 5 Sl
(A2)
I suS!
OVVOOUOUOVVO0 X V e S oSS
(A3) (5y5ls
sk Mg omb L
OV O O O 0O 0 0 0 X EPE e ey o
(A4)
OV O 0O 0O O O O O (AB) Jgamo Caad 58 oo
odlys a4 dhaiops cbaail,l
O 000 0O X X O el & (uinE sl
(AB) ous 5 355
GRS sl o8
A A O O O O O (A7) ey
O Vv O O O (A8) Laosles I uwyol o3lil
0O A V V 35> ilaS Sliges S
(A9)
bS] b il Gins
0 e} ) X J‘”?J" T3]
(A10)
L3l b3l Gins
Vi 0 A 9 L;L’.) [E3o)]
(ALL) csm)
A (A12) (il cMiges 39108
v 0135598l (Sl (5955 dgsaS
(A13) ;i

5 Ubisel 9 Olidos blsyl i
(AL4) S151L )5l

Cabil 5 i (slaolS S gsaS
(AL5) Jparms wluls
b claaliahas 58
(AL6) (55,518 g 2liws,

Oig sbal sisle

Y&



VS Sl s 5 bl

e

il -V Jgua

9 o S5, b Jolse adgl (ow piwsd s 3

S

Al

A2

A3

A4

A5

A6

A7

A8

A9

A10

All

Al12

A13

Al4

Al5

Al6

Al6

JuosTwono YR I Y
AL gL <
“HoOoOOOOO0O-HOOOOO
OO0 0000000000 OO0OO
THTO—TOOOOO0OOOOOOOOO
A A AT OO OO OOODOODOOO
co-HHoO000O0O0O0O-HOO
OO0 O0O—"1OA—"1O 110000
OO—T1O0OO0O0O—1000O0O—H—HOO
oOHd-HooO-HO-“OO00O00O00O
OO0 O0O0O0O0O0O—HOO-HOOOO
OO O0OO0OO0OO0OO0O—H—"1OOOOO
0000000 O-HHOOOO
OO O0OO0OO0O0OO—1OO—HOOOO
Od-HHOO000O0O0O-OO0O
ocHd-Hoo00O000OHOOHOO
coocoooco-HOO-OOwO

coo0o00O0O0OHOOHO OO

A

Uik slaasl sl
LY Jg

>

oy

o 2R (ow pud

95 5% 551 sl Sy

Jolgs byl

Al
A2
A3
A4
A5
A6
A7
A8
A9

A10

All

AlL2

AlL3

Al4

Al5

Al6

g

Al

1*

1*

1*

10

A2

1* 1*

10

A3

1* 1*

10

Ad

A5

1*

1*

A6

1* 1*

1*

A7

A8

1*

A9

1*

Al0

All

Al2

1*

Al13
Ala
Al15

0
1*
0

Al6

0

Oigh slaansl :idle

Yy



‘fe)Lq...: Al JLA cwjjdj)}uséml

Je bulgy 9 (SR )0 (lime pwlw! p Jelgs gaisrdaw —F Joso

T b ST dsgorne $29,9 45 gee oS dsgee dlpenjled 1SS
1 7 1,3,7,11,13,14 7 7
1 1,6,10,11 1,6,9,10,11,12, 1,6,10,11 10
1 3,13 1,2,3,4,5,11,13 3,13, 13 Jo!
1 1,4,511,14 1,2,3,4,5,11,13,14 1,4,511,14 14
1 15 2,3,5,6,8,12,15 15 15
1 16 2,3,5,6,8,12,16 16 16
2 3,4,5, 1,2,3,4,5, 3,45, 4
2 6,8,9,11,12, 6,8,11,12,14, 6,8,9,11,12, 6
2 ,6,8 1,2,3,4,5,6,8, 6,8, 8 93
2 6,9,12 6,9,12, 6,9,12, 9
2 1,6,11 1,6,9,11,12,14, 1,6,11, 11
3 1,12 1,2,3,5,12, 1,12, 12 T
4 3,4,5 1,3,4,5, 34,5, 3 o,k
4 34,5, 1,2,3,4,5, 34,5, 5
5 1, 1,2, 1, 1 o)
6 2 2, 2, 2 s

o le 59y 51y s (65l Lo Jao oadosk yl3905 (g5 oo pite (rigdaw I

Oigh beazl isle

Ly o) il atsly sgvg bl | ke g1 ke oo )51 &5 (laigSa 0,8 slool ol o yiwd
Josa leolainl b g gawr slacdls Gis b oles jhges g 9 ol jhcgs Ko S L g oo

Aol o Candds olaw yousd
(MICMAC) SKacSan o b5 465 i iy 48 ol i Ly Jolyo plosl ) Lug

&S G de bl p (V JKB) pols Badod gla it (Stanly g 3985 ©ja8 lyges

A e 5 Caolrddlho dliss 1Sl 5l 5555 doly S Joleo

YA



...... JL@J}‘ LXZJL..S/CBA w)ﬁ}&ul.;i

L1 ] = L
L1 ) daals L
|14 | | ® |
{ 15 | | L
| 12 | L
{11 | L
o |10 |2 '3 2 |
B ‘ —————
Ll s Ko 4als 12
& 7 ‘ & | |
{6 | 9 17 s |1a
5 | | la | | 1
a_ 810
3 | | 13
: 5 S R N . 1
7 16 | 15
1
1 2 3 4 s 6 | 7 & | 9 10 11 12 13 14 15  1¢
Smdly e

Lbd.ﬂ}o ;'ng‘g 9 59.93 )‘.59-03 -3 .JS.M:

4l o ol adllas alBoa il slaadie | pxio 005w «ul Lled V S5 5o oS ol
g Siwly (695 adho 5l 4t ol An] o Olusd € lisedgs (ol piod ¢ m 15515 5,5 ol
1 g0ty Ly S o S8 o ol )3 o olnadle 5 Chumd 3985 (G508 c(ired
ol byl ly ) 9 3,105 badlye plo g9y 631 Gz badlhe cpl WS oo Joo g JS
Gl 550 g 290000 adlse oo b aadse

by 9 53 )3 pylez 4l 3T 9 V) (sl pusio ¢ iny Wnddlfe degoone jl adlhe du
oSl Cigmis Lgl  Siunly (695 Lol )15 (695 Dod (g0 Ud puiio 'l Nigy o sloviidy € JEuno
ooty b3S b L jito a4k 2 g5 on ol 3 e Sl L g Atk (SIS (Sl it g
5 lgwis i pow 9 Jol pgd (Soallie oy (o) 3y50 Adlge 035LE (e I A
Oliwl (65008 g)lie (SASlp g (S g iame g (e (5))9liS (ljyelS (dlguns
Hgyese by ludyS bl (65ygliS )3 (s laiBl S (S s ille (luss,S
g Blse dapiio 4 » (S e Gliee (slS Sl cul )3 s 2l b gyl |
Sy als ]y Gliws S il ) (22352 (69l slaBl (5, 1,8 sla Al

¥



‘fe)l.q.j: Y Jl cwjjdj)}uséml

5 ol Jud e )lie ()] & ) il e Gl 0aBl @l 4 g L
Sl it shie glaghyy 9 LSl (9,5 2)ly sk ) 5,0l Lige )3 038 Jpas
2l 5 olwdyS il )3 (25 2 slaidl Jao S5 clpl 1 lisabl 5 sk dnwg 4 (ol
(Dziedzic et al., 2022) o, Kan ¢ So505 lla o] lil o) asliio Loyl by 408 3holie
0320 (55,588 5w ) 595 (gilnlST 5 Ubjsel Cml il dalllas gl L llyom 5
)b st s o slasdl o

ol e 5 el g s (558 Sl dnag (s e )R8 S
4l el P Ko il pled S il 3 dgrge (s 5 (dime (55)liS LS Le
S)LS 9 Cng $59laS oS S 4 D9 (llume g (Hiw (55)9LaS & Sl oY (oS 2 olaid]
S5 o K iS558 (530 5 5 o5l ST g 4 o ] o5
s > Do g b (gilwdins «luls Lials il jgie dlaidl dlygle (srogus plesl Sl
2 b 35 ot ol (6y9p8 St (0L lp o 5l e wrlE | (2956399
iz o ol 4 35 Sisles (Ubabukoh & Imai, 2023) cclosl g o5 sobgl aline
o 39108 9 588 Bl 1 Lol it 2l)l87 9 055 o el silate lio (apass )3 (st ol )5S
Slodds pgyome bt (gla ey (655,54 ]

G eje g )l Jhme (pege (luad S (il (6598 g)lje (ST 5 (Se S
Dy oy (b 2 Bl g Jluly (65)9liS & alitwd 5 (sl (Sl 51 (S5 g (5l
€8y coolatl Gl U 4 e @i (SuSTy 5 Mg wbie GRS Jda cundy
Wil @lie d)lSy o e iged (sl 90 (ng Lol 65 ) Cudgace 5 i
S oslil 5 Jig Jo> las Shlos slaaiyin g cusl Jlsd5 0uiSTyy 9 Sao8 g)l5e 0 SB 5
3ol 0 1y oliogliS” Ul g)lse (S ol pogdle am o il 1) Y Topile
Copdo o £ly; ool wile ol slaogus 30 (slyal il @lo wdly ials yolide slaidl sblje
29 Gluls (1l g (el 00

W3l g (5 15 A2l
P &P 9 W gl sSlen Wb w)n g jeye Ol Hieg D & WS lan
O S (o0 Joo € s olaBl by lul p yidey LS bl ohgds 9 ol (55peliS
Jyame g @l 5l (63l Lisu (ol Jaame 355 g (b o Sl (g0 oy 3l g &5 (e

Fo



...... J@l&kgc‘fw)j}&bu

4l bl b lio g Sluls ol yide Ngd e g dlaidl a5 5l Sluls 5 osbedgl &g
2 iy Aol (o801 0,5 a3 )8 daome e 390 0l S C6))am gty andergll
Jgame Slals Kol ao b 4 (glaigS ey sl Gguna )bl ol 1 0 2,8 Jliday (65,5ls8
Syt (2 0l JSw glio Sl 6yl p0 00 G )b B398 da0xe oolisul 2050l (slaosles
ladl gouty <S5 p g colid cponl 4 drgi b pols adlas o9d aiby jluk 5yl
@hla by g Sldllae y9pe 5l g o cnl slp 8 ol Glws S bl ) (28 2 5yeliS
9 Slgwie (iame g (Hw hygltS Jold Jolo 035L5 ggeme )3 ol (5)5laS” (s
oSy« $5r9kiS Mg mb (233l (5ygliS lie (SS1n g (SosS (lipslaS (dlgwns
395 e 9 355 ol 4 (dhiepd claall gy bwg (65)5liS CYsame Cugd
s (S5 659l slaosled | (Jolind g Cowpdb oolial ¥ guasms (6)I0 K slacud b
Mo 39508 iyl 9 (b)) glo)ldle Cins (B o> lojliils has (555 (5)sliS
b ongls 5 Uhioel 9 Clasios blo)) o (g5ysltS 5 oadbjgel (sl g9y 29008 (SO
Ml cladili i 39me8 g Jguazme Slulds oLl o ot slaolS,1S g oliS
ol Gldys gl > (o2 slaidl (fynS Jleis] glse plyiedr (6550l 5 (oliw)
allas gols a8 )5 )18 Jdotigh 15 g () 2390 (6 (5)US Lo (658N Sl 02latul L g d
5o (SHSn 9 (S2s5g (idune g (Huw (559U (0)j)9liS (3lgnS g (Sl 0 oS 0> (LS
oy il cpl (65)9L88 > (s 2 LBl (1S (208 slaptlle (e S bl (5)5laS
H9)s

0330 «dedily g M glo g5k b a8 2 oo sy puols dalllae puls yolwl p
Sl g Cogl (G))gldS (Su p3 (lied)S el 83,5 Juass g dlgwl 5 pler Jus el
ol Sl (sl cnl 53 (003 (65)9LES" (e (SlBBS 9 (w6050 Pl S5 (sl il
4 Wlyice o (65ysliS ladsls JSuts b gl g sl sk I iomimen 390
a8l 5yt yrno 3S S Hloby (65,98 pllas S bl g bty o (ialS 5 (5590 00 )]
D9 jlgen j9iS g (lusd)S il 3 (s 2 (5yeliS

&)'}iwlw’
ol anb @l 5 (55ysliS dlga lolidyS ¢ aolKiils ode ol slacl plos )

Slge ol 221)3 53 &8 (bl (65)9liS” (i GBI Jow SBES 15 (e (izmen g (s S

F



‘fe)l.q.j: Y Jl cwjjdj)}ufém‘

izl 1) 6 )San Cagles Al gl SNy b dolin yy oS5 5 anlias 13 &l g s25550usl 5
S50 63wl Slogas

&bo

1. Azar, A., Khosravani, F., & Jalali, R. (2013). Soft operations research.
industrial Management Organization Publications, Tehran. [In Persian]

2. Abedi, M. (2022). Modeling barriers to adoption of circular economy and
Fourth Industrial Revolution in Agricultural Supply Chain using hybrid ISM-
DEMATEL methodology. MA Thesis of Industrial Management-
Performance Management, Islamic Azad University, Faculty of Humanities,
Sabzevar, Iran. [In Persian]

3. Caraiani, P. (2012). Stylized facts of business cycles in a transition economy
in time and frequency. Economic Modelling, 29(6), 2163-2173.

4. Chang, K. F., Lin, C. T., & Bin, Y. Q. (2024). Harmony with nature:
Disentanglement the influence of ecological perception and adaptation on
sustainable development and circular economy goals in country. Heliyon,
10(4), e26034.

5. Davoodabadi, M. , Sajadifar, S. H., Ghane, A., & Shalpoush, S. (2018).
Wastewater circular economy approach in sustainable development. Journal
of Water and Sustainable  Development, 4(2), 1-12. DOI:
10.22067/jwsd.v4i1.1.65197. [In Persian]

6. Dziedzic, M., Gomes, P. R., Angilella, M., Asli, A. E., Berger, P., Charmier,
A. J., Chen, Y. C., Dasanayake, R., Dziedzic, R., Ferro, F., Huising, D.,
Knaus, M., Mabhichi, F., Rachidi, F., Rocha, C., Smith, K., & Tsukada, S.
(2022). International circular economy strategies and their impacts on
agricultural water use. Cleaner Engineering and Technology, 8, Article
100504. DOI: 10.1016/j.clet.2022.100504.

7. Ebrahimi, M., Kazemi, H., Mirbagheri, S. A., & Rockaway, T. D. (2016). An
optimized biological approach for treatment of petroleum refinery
wastewater. Journal of Environment Chemical Engineering, 4(3), 3401-3408

FY



10.

11.

12.

13.

14.

15.

16.

17.

FAO (2021). How to feed the world in 2050? Available at
https://www.fao.org/fileadmin/templates/wsfs/docs/expert_paper/How_to F
eed_the World_in_2050.pdf.

Geissdoerfer, M., Savaget, P., Bocken, N., & Hultink, E. (2017). The circular
economy — a new sustainability paradigm?. Journal of Cleaner Production,
143, 757-768.

Hassaniyan, A., & Sohrabi M. (2022). Colonial management of Iranian
Kurdistan; with emphasis on water resources. Journal of World Systems
Research, 28, 320-343.

Kiani, M., Andalib Ardekani, D., Mirfakhraddin, S. H., & Zare Ahmadabadi,
H. (2023). An analysis of barriers to implementing circular economy and
Fourth Industrial Revolution in Agricultural Supply Chain: a hybrid approach
of FRM and Fuzzy DENP. Available at https://civilica.com/doc/1894198. [In
Persian]

Kumar, A., & Singh, V. (2019). Overview of interpretive structural modeling.
International Journal of Engineering, Applied Sciences and Technology, 4(5),
536-540. Available at http://www.ijeast.com.

Kumar, M., Sharma, M., Raut, R. D., Mangla, S. J., & Choubey, V. K. (2022).
Performance assessment of circular driven sustainable agri-food supply chain
towards achieving sustainable consumption and production. Journal of
Cleaner Production, 372, 133698. DOI: 10.1016/j.jclepro.2022.133698.
Lee, D. M. (2007). Structured decision making with interpretive structural
modeling: implementing the core of interactive management. Sorach,
Incorporated, 180 pp.

MacArthur, E. (2013). Towards the circular economy. Journal of Industrial
Ecology, 2, 23-44.

Madani, K. (2014). Water management in Iran: What is causing the looming
crisis? Journal of Environmental Studies and Sciences, 4, 315-328. DOI:
10.1007/s13412-014-0182-z.

Malek-Saeedi, H., & Memarbashi, P. (2023). An investigation of barriers to
green entrepreneurship development in the agricultural sector of Kurdistan

FY



‘fe)l.q...: Y Jl cwjjdj)}ufém‘

18.

19.

20.

21.

22.

province from the perspective of agricultural experts Agriculture-Jahad
Organization. Research Project Report, University of Kurdistan, Sanandaj. [In
Persian]

Mehrabi, A., Mahdipour, Z., Nisi, A., & Hessibi, P. (2022). Analysis of
sustainable supply chain barriers in agriculture sector of Khuzestan province
based on circular economy and industry 4.0. Proceedings of the Third National
and Second International Conference on Business Sustainability, Ahvaz.
Available at https://civilica.com/doc/1645150. [In Persian]

Nufiez-Cacho P., Gérecki, J., Molina-Moreno, V., Corpas-lglesias, F. A.
(2018). What gets measured, gets done: development of a circular economy
measurement scale for building industry. Sustainability, 10(7), 2340. DOI:
10.3390/ su10072340.

SCI (2023). Farm area and access to modern irrigation systems in Kurdistan
province, lIran. Statistical Center of Iran (SCI), Tehran. Available at
https://www.sci.ir. [In Persian]

Ubabukoh, C. L., & Imai, K. S. (2023). Are farmers ‘efficient but poor’? The
impact of crop choices on technical efficiency and poverty in Nigeria. Journal
of Agricultural Economics, 74(1), 191-213.

Warfield, J. N. (1974). Structuring complex systems. Battelle Monograph No
4, Battelle Memorial Institute, Columbus, Ohio, USA.

FE


https://www.sci.ir/

