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fossil fuel resources, and environmental hazards have drawn global
attention to renewable energies. The construction of renewable power plants
plays a significant role in national energy policy. However, due to the high
investment costs of renewable power plants, selecting the appropriate type
of plant is crucial. Therefore, this study proposes a hybrid approach
combining Analytic Hierarchy Process (AHP), Enhanced Digital Logic,
Fuzzy TOPSIS, Fuzzy VIKOR, and Copeland methods to prioritize the
construction of renewable power plants in Iran, considering multiple
dimensions including technical, economic, social, political, and
environmental sustainability aspects.

Materials and Methods: First, several types of renewable power plants
with potential for deployment in Iran were identified. Then, criteria for
evaluating and prioritizing their construction were established, considering
various dimensions of sustainable development. The weights of the criteria
were determined using AHP and MDL methods. Subsequently, scores for
each power plant under each criterion were calculated. Finally, Fuzzy
TOPSIS and Fuzzy VIKOR methods were applied to rank the priority of
renewable power plant construction in Iran. The results of different methods
were integrated using the Copeland method

Results: Six renewable power plants were identified as alternatives and 25
criteria were considered for their evaluation. The results indicated that, in
order of importance, the main criteria were economic, environmental,
technical, political, and social factors. Furthermore, the final results
revealed that the priority for establishing renewable power plants in Iran is
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as follows: solar, hydro, wind, wave and tidal, geothermal, and biomass
power plants.

This research, by introducing 25 evaluation criteria for the development of
renewable power plants—categorized into five main dimensions
(economic, environmental, technical, political, and social)—helps
policymakers, managers, and investors in the renewable energy sector to
gain a comprehensive perspective and make more effective decisions
regarding the allocation of limited resources for the construction of higher-
priority power plants.

Conclusion: This study applied a hybrid approach combining AHP, MDL,
Fuzzy TOPSIS, Fuzzy VIKOR, and Copeland methods to prioritize the
construction of renewable power plants in Iran, considering multiple
dimensions of sustainable development. The results indicate that solar
power plants hold the highest priority, followed by hydro, wind, wave and
tidal, geothermal, and biomass plants. These findings provide valuable
insights for policymakers and investors, guiding strategic planning and
resource allocation for sustainable energy development in Iran.

Cite this article:

Sadady, F., Beheshtinia, M. A. (2025). A Hybrid Model for Prioritizing the Construction of Renewable Power
Plants with Sustainable Development Considerations. Managerial Modelling in Sustainable Development, 1(2),
1-26.

DOI: https://doi.org/ 10.22075/mmsd.2025.38868.1018

© 2025 authors retain the copyright and full publishing rights. Journal of Managerial Modelling in Sustainable
Development Published by Semnan University Press.
This is an open access article under the CC-BY-4.0 license. (https://creativecommons.org/licenses/by/4.0).



https://mmsd.semnan.ac.ir/article_10133.html?lang=fa
https://creativecommons.org/licenses/by/4.0

Y& -\ c\?'? JQT‘Y&E{ GY OJLQ.:U 6\0))3 ‘)‘J'il'.’: Wj:): &ﬂﬁ-\.ﬂ L_SJLwJJ..A‘\.lM

Il drugd 40 (S piito 5 b ko
Journal Homepage: http://MMSD.Semnan.ac.ir

ISSN:

d@?w&

%

drwgd Dl b p s ueni Solg 6l G sl Sl (o 5 (Joe 41!

sl

Sl lubld
Ol eOliow Oliam o&sls MBA syl wlis,I8”

fatimasedady(@semnan.ac.ir

0L g (e
O gl Ol (Olaw o5 ‘GW g °3J§ BN-HE

beheshtinia@semnan.ac.ir

o>

L4

dho Ol

5 el oolasl) olul ol dn e s adiies slassl iSaa g aala
Slalst s mlis 5508 (53 GLAE L) ot sladla 5o )1 s A8 (lamaln 5
5ol 03 S Glams plitides glagl il ol Slr g asecans Ol b 5 Jed
S e il g 55 Uy 528 (5331 i (655 e s slaelS 55 L
o855 § 5 ey STl e GlaolS 5,0 (VL (S e o slaa o e ()b
delos LSS 5 S5 S sl 4 G ) 1l Caanl Pl Sl
g Copeland 5 (36 505 (3 Gl tlssng dlizms Glate (51 ealales
dloor 3l il slal 05,5 553 b 01l 5528 55 b slaelS 55 Sl sty o)
sl sy JameeCs 5 puwlew olazml (oalal (b OlemMNe o Sl anw 55 sl
5513 35 WO 31 el Jmsley 5528 53 48 oyt (551 olS 55 5 i el 50
53S0l Sl saucs dsl 5 b S abbae e g oLl
3 e o MDL 5 AHP (5l i b Ll 0355 el 53 535 g0 o Sl dms 5 5la
TOPSIS (306 (sls s 3 asliad b Ll 55 5 0 anmbons Slno o 3 o35 a sl o
Bgdp a0l pl 535S 55 pdibde laelS 8 Sl oy sl (sthas, 4« VIKOR

338 e am LSS Calises (gla 5 g «Copeland 25, 5l eslinal b cules o

sl &,;

Ve g/ VoA :C,-.‘)li).) @)U

VECE/ VY i K55k b

JEEN )
DMLl are s

b 5
MLl dre g ole]
fopbns iz (605 sl

NS NIY


http://mmsd.semnan.ac.ir/
https://portal.issn.org/resource/ISSN/2981-2437
mailto:fatimasedady@semnan.ac.ir
https://orcid.org/0000-0001-8062-3934

Y7 OF¥F J:a_la_ LVG;\:;“. Al a)la.:' a\cjj:

eblis Ol bl o Slan Y0 5 a3 Ol g & pdididon (5550 o855 i tlaasdly
Pl 5 ol (5 ¢ Jammaran 5 (s3lal Lol (slaslas (5 5 4 S sls 0L il A
SleelS s o Sl o gl &S s e OLES Ll @L:j Oemed Lies [l 1y el oy 2iy
oy sz ook o2l R sty Sl bld o5 Ol s plides
sl 03 53 5 2o S

Axs T 03 &S e bl 0 Sl w55 b)) sl YO 5 me b Gud
OIS sl & llokd gutins (Lslotml 5 Lol 3 o lamain 5 s3lasl) Lol
5Ll Cs 4 el L3 B S e KaS pddes glagg) 5l ise OIS wle s 5 O ke
S S ol S g aelS s 0 Sl (sl 5 doms wlin anasis w53 (55 F 50 (Slapens
S 3l (s

55595 (838 sl MDL CAHP Jali oS 5 (55 S0 3l eslinal U anlllas ol 15 S aoest
GBS s L Ol s p il glaelS s ol gy sl Copeland 555 5 (550
Co sl o Gl eS8 das e OLES il als pll Il axe 5 Cilie sl
5 bl Sl sz s zae 3k (Al n eSS OF Sl 5 Ll 3 e
o3 OISl e 5 OLIIS il (5l st 5 sl i il ) 5l 515 03 5y
S5 S 5 5 e i 5 (Sl sl S bl L5 e 5 S s

bt laelS 5 0 Slul guos sl gl oS 5 Jde gl (V80 8) Jedess LS i dabl (gald alaul

DOI: https://doi.org/ 10.22075/mmsd.2025.38868.1018

Ol o815 2,30



https://mmsd.semnan.ac.ir/article_10133.html?lang=fa

L g e demes 5 (o3l La bl b pdibdes L;Lmlf},:s Sl g Sl 6l 65, e 4l

EPYSV-T

(ol ¢ asmaons § day o Olo o |y 5 diS oo Wl Il dno 55 4 olios 53 SIS 28 5 dibidas sl 5l
3 035m0k iy O gman gaulie ) oslizal (amaln ) e Sl dins o 55 b o 1) el
3158 (ST s 355 g0 (ool D15 b bl w53 5 IS (G387 el 2ol e gle B e
Beheshtinia et al., ) S s ¢SS 5 Lbddosd ab b L 4 gosls 2alS Jd sbals s s ) ST
Glacas b g osls il 11y 6551 Cuial s (s o 0 Stwls 58U 5 slagss 5l ool i 31.(2025
055 o) 33 a8l I8 e e i 2 (ol e gDle S n sl (55518 5 (515 10 e i 0 5 3 Sk Jid
25 I sl S e s Sl OSGl 5wl el (6550 o me 5 g slaat e el 3 Lol (VL
2 ossa i ila Ja¥sle cwes wn) pdidde sas) il 5o ele da 5 (Hanna et al., 2024) Epv-
e onl orimmen ins o U511 g0 sae D ol g ST Al Ly S 23 1y 03lbly 93 5 p g s Ghlie
ot (S S i o sn 5 03,8 6868 b e i 4 ol T slaJud 51 STy 6551 el L
dr 5 S a5 5 g0 Ol gty pdibitas (Slas] il g sazes 5> (Shapna et al., 2025) &g go FaY e 5 pae
5 il ol bl eolasil wi, Ol sl el 6551 sl el e 03 15 S e Jee Sl
55T r ol 55 0T (gl 1y S s S Bl

(shend GBS v Caad (VL Sl 0 O glane ydyidsdond a6 51 Sl eslinal 4 Sler 4 5 sl sladle s
GBS 4 dr g S Sl odd el AT I L Jasmean ) gla ST 5 a5l ! gl B0ty
ol 5 4 51 .(Mukhtarov, 2024) 18" Lyl age i by 4i8" (6550 b oS ol 53 pdiiion
Ll oYU (6108 4l slaat 3o Lol iyl g5 o ST (6,15 0 g0 4 3 51 5 it aen b L8 Sl p dy s
Wl ol ol S| gy Ty om0 55 5 o ys Ol ol 2y (Osman et al., 2023) =l
(s ) Slal Cgar LOT 31K p Comlin g5 DBl & 505 syl Lol 5 5l e glsl
8 on e DBl 5 (o) 2 4 (MCDMY) 0 lns i (58 ool il oo (Lo jlne) il (laair 4 aor 5 il
Ly ool o8 s ¢ a oS Wlotss @11 ghate pl 4y gilides (lacSiSG 13305 5 oo L lns I (5l4e gams 4 4 55 L
oS 5 63,55, 3 eslizal b s ol s (Sedady & Beheshtinia, 2019) dias o 5l 5 L e S ol 3
Slaslme 558 a5 55 b pdsditon (sleol8 s s ¢l Sl (Stu s il 4 0slme i (6,8 ol (5L STSS |
& AT glasbae 5 5 baslne ol 5 late pts 15 b o 453 a5 5 ol ¢ o lazrl (gLl ¢ 5
SBESSS Sl o3kt b s 05 g0 o lolid Slusl g0 5l eslizad b Ll pdydidons o 5,5 5 5 bl
588 sl pddes gl s 5 Sl gy sl 4 (FVIKOR?) (656,55 5 5 (FTOPSIS?) (536 b

.Jﬁﬁ&b}))&)ﬁ@b)@dj}ﬁl{)ﬁh @’jbﬁ)b.Jﬁ@M}\Jﬂ:coM&uusL&)W
o3litul a3l (MDL?) 5 5gs  Jizess slaie 5 (AHP?) 510 alades o ¢SS 55 51 50 bajlins 055 i (61 5 45

. Multi Criteria Decision Making

. Fuzzy Technique for Order of Preference by Similarity to Ideal Solution
. Fuzzy Vlsekriterijumska Optimization I Kompromision Resenje

. Modified Digital Logic

. Analytic Hierarchy Process

[S NN R SR



AT IAL T4 ST STV BTV A PP Sl nw g )3 (e 5led e

shtedr 358 o oslitul aleT s 4 Glagiias; ol plex] g Copeland S e sl sl ol
3,8 o 3o Ol ) gt $aelS 5,5 1 (63550 sanlllae K 3Lt 5 s, g S5
oIkl dne 5 malr sl 5 ails 557 103 (aoma s 5 b (503l Sle) 3 3eomn day i b &S5 g5 Dl e
csobomml o esalail slal 53 shee YO Jols ajlas 51 malr oo 611 b Giond ! e ble3 S5 Bl Ol o
SIS ol Al 5 e Jaoee i S 5 ol
St oy i (oS 5 k) 5030 (S jite ) &S ar0i s nl 3 (55 el e I (5l imeen
AHP-FTOPSIS .S 5 sy Sler 31 o cnl 0o D ol gy Jslite 4y ooiles S5 salitl sl slel 2ol
€55 45, g Copeland 35, yemes s MDL-FVIKOR 5 AHP-FVIKOR MDL-FTOPSIS
L o 2 b 4 el OF Gl (8L (g 55 Gaiowd (1 S (Jool Ul ol 0 o3lizal pdy by s

5 b olol (b bl bl 03,5 B s b i lael S gl Sl sy Il -
Sl (oo ar 4 (ol

Ak 3 58 g0 00ls Gl LOT & G Jsb 53 57 (8 DY g (omas

Ctid = oo Sldo| S oot o5 5 6 5 o g OBl g (oo slme 4

Sl 6 S laylme ol 51K a ool Y

Sl 6,8 pdidy o o 5 15 Sl (g Jol ¥

Siwesly I fuol> @Lﬁj\‘dt.;u.)s&bdjjjw.aﬁ@ als G Olosl Qb 4 ¥ 25w )5 aslsl s
23 ST Slidms gl sl 5 6,8 aom Wl 53 358 0 e B 25w 53 (63550 Sanllles (535 S3lni s,

3}&5»43\)|bu;>u

PR3, A T
o lnadin (68 ool (Sl gy 3l eslinel b ity dond (slool8 s 5 Sl (S Sl oy 1 4 (hlinn Dot
wstls y Olidos pl yg,e 4 e ool 5o Llad $ b 55 jebte cpl 4 1y balas 31 (glazus &5 a5 Llastls
Py

i o8 5 s e sl (6l el s AHP (sledsy oS 5 b (Joa(2012) (rl 5Dy 5 s 3Ty pou 5l
a5 oozl G sl c(53laBl slajlan 55 5 03 b Gy M5 650k o sl sl (sl ; AHP
Slebsy Sl eslizal b ddydons o 5 5 0300 (n imlio CBsl g 2 4 (2013) OKen 5 ez Gl sl
o3kl 3 du b dows (slaol€ 5 5 ol (stny sl (61, TOPSIS 35, 51(2015) 0l,an 5 J Ko sAHP 35,
Ll ys esas o ooll oL el 5 ‘51.&‘.:...,:..» S Jl Gl gemole (YOIA) O, s S
ey Jow 5 aslee (23055 1z 636 b e 33 o )8 Ooda (50l 51 55 23, @1l oaladpe

ST osST bk 55 5 5 4y 5 Jler (63,90 andllan 555 g0 olizal ey & (guuad; ol lahols (6 28Tl



L g e demes 5 (o3l La bl b pdibdes L;Lmlf},:s Sl g Sl 6l 65, e 4l

g b oS 5 GOl g5 295 b gl Lol A atld 4y 5 o 28 S S 5 o sl 05 458
Ao ad S ks el g golaml o Jass IS jlas au g5 5 Al
u\.«'b-lﬁjj &Mdjj‘duo\fjﬁd&ﬁub&‘)JMCDM LgLadL”:Ja)lfw)j(\“\“)u\)&w})u

=l st s i ) O Sl (glaslms 5 Jol e YOVA B Yoo g ol izt dllas AD Lopllsi g 0 L OLT
Oromen 3 ST olulis |y baw § b5l gl oWl e DAL s 5 (23055 S o5 pmaden ol e
4 (Y2Y1) O80en 5 (gsliad b (s p (6531 Calinn e b a5 o la s sl 5 s s slzel (sloe o
osTpa s AHP (i) 5l aslinal b OUT cisstls 5 03,0 (sl pidyy s (5351 slay § o e Ol 5 )
el galatl 5 Sl ar ¢ s S lamen ¢ 3 Slaskan wlal 1y pditidos (550 4w 8 Jler 08 s Ol
Al o 5 )03 5V Sy gl o 5 4 VVIL L gy 5 0).A% L sl sls Ol s s S b5
313 0L oS 1y S elomrbglamil 5 oL aer (slaslas

sy 4S5 )3 s ST R IR0 SR IR AW @;)o&,@;wm(ﬁ:@(v-mob&@}J;,\
S5 =y 3 55 eslizl Fuzzy TOPSIS 5 ANP (sla i, L oslmedir (68 poanddl (slal o 33 sl 51 OLT
Sl 4 5 o el Oyster die 5 O o i o sioms el 313 QLS gl 3 503 g 1) ol sl 5s (oL
W5 @y il 6550 ple sl sl Jaa &S5 anm 5 0 (10Y1) 0L 5 e ol O8G0 0T 3 o
bl Lol C.ﬁ)l@_? ¢ VIKOR 3 AHP .S"5 53, 3l eslizal b OUT .dizstls 5 amu 5l 55 (sl 5587 53 3
@3laml s 457 Lsls OLES 5 L5 ST oL 5ol Dhre ) 0350 5 Aol slme il el 15 (i) 55 5 03 5 s
5035 5 093 45, 535k u S o me Olgea 1y T (31 (sdua ol Je s 0 1) ool oy i
S i (sla g 3leslizal b (Y YF) &S5 = (5935l 5 5alST 03,57 3 jme polemr 5 g (slaas) 53 Sy 5
dns Sl 3 bae VA Wa0T sl o 53 5l G 5 (sl o (6551 mlie (60 sl 4 o lmnnkir
\)Qa.lzsuct.eEDASju.wjz.}'\"CRITIC‘_gLadijjl{jA;:éjf)\f@\)&b:,uwj_,gow?lc‘_g:w\ (s
3 g 3 ol s 93 Iy G a5 sl 4 S i S5 33 Gy 55 (6551 5l DS g5 s S (sas
Xl )13 65 IS 5 (213 CSP sl T

(63 g Ol )3 gyl (6551 bt (6o 51 (61 o pbmankir (0 g2l dne 5 40 (V2 YF) OL5S00s 5 6 el
Uil oS s eSS slaan 8 OE L l b s TOPSIS 3 AHP (sla s, 51 eslizul b OUT .dzstls
o slme 035 kS 31 (g2 12 33 Sl Jelons 53 503 gLl 4y 0 2 Ol sty 15 6y 35 (8551 5 0587
Sl i 03 pdididas (6550 slaay 8 uula Jl 5 smp 4 (YY) 0L 5 T L as pll mls
o s 5l olaylme ulul s SWARA-MOORA-3NAG i, jl oslizal L OUT st fs 5 bl (6188 4y le
351 Ol gl a8 Gl 1) a8 ¢ Shamms SIS 5 Sl bl cgalaBl s o el @
3503 (5 Sy p 03 55 5 (63b T S5 & o 5 b L5 6l 4 B o e Ol ste s,
S B dzs sy s 3 e (6550 Ges sl al ) O (g ool 4 (Y4 YF) O 5 635 b S
oobnntiz (68 el (S5 (Sl Sl e3linal L OLT il Gioed 528 iyt (65 51 Colal 5 il 2alS CO;
L oS Ol 53 Jolse MEREC ; Fermatean fuzzy WASPAS ( dls 55, akex 1 (fadaali s 55



AT IAL T4 ST STV BTV A PP Sl nw g )3 (e 5led e

5 Sl s 550 Se3sp il sl 4 S e G0 LAT 55 NP Kunta sls 0l guls 55 S sy ol
A 0SS Jolss A e 3 ool slas el 5 Coltal

G SIS 53 Sk ka5 Gl 3 ST py 4 (Y2Y0) OLr 5 35 5l
e 4 (ARAS 5 EDAS (TOPSIS) o jlasitiz (5,5 vmnad (sl by 3 6551 5,50 05 5l olizal b 0T ksl
S5 o el 6 48 315 O3 gl sy a5 550 (85,51 GG el (81 s i ol e b B 5 5 S
SFoml cwas; ARAS SEDAS s by, 55 a5 Jl= 55 eayls 1y Cuglsl o 2 TOPSIS ) 53 (Lesein
BWRO) 5 OT o sSas jamsl 58 o 0T dorls &5 (g5 ludgr 40 (Y0Y0) 0L K 5 6,le S .Sl 03 S S
5 2ol sl VIKOR s Fuzzy AHP (gla 5, 5l OT .dastls 5 dis g 5o WS35 pdhbydos (6550 cl:.a L
S 5 45 313 Ol ol b S o3l ol ailate lgz 53 oS o BT ol o3Il 5 (6 S o St Sl
385 auA o paS U1 s Shae o jigs ps ailate 53 (6551 g3l oies 5 (6L (ST 8 Gty 5 e
W5 Sl b pdibdes s (6551 gt U505 (b (o (VYD) 0SGa 5 51,58 o )ls T
g5 4 HOMER Pro 15l 5 b (5beand 5 osbmncir (5,5 ool 3,805, 3l o3linal b T dizsls 5 05,0
(s 45 31> OLES 5 isls 5l F kot 5550 1) (5 pgsably 5 el O = 52d) 6 5L S5 053 ot
5 akgy 3 p el (1 5l 5 4t 408 (B 5 s S dammn (530l Blod 4 4l 053Ul (5 5L (e Sk ot
Ll ST 05 g s W 5

s odee DLl 3 Il pdidides (6551 Glas el s ol 5 ool 4 (Y2 Y0) BT e 5 (s
a s 351 2l bt (61 WOT (636 (gladinns 5 SAW s MOORA Jals MCDM (5 o sla sy 51 0T ksl
Sl gl owlin )12 MOORA-SAW S5 sl 0l s 387 e3lizul (6,8 wanad 15T 5 Ja 41,1 5
13 1y @ o e 4 LSS 5 5k las S0 55 5 el Sl e (5 e 0 T (g 500 2 5 g Slas 1 !
s edmie DLl 53 bl s dibded (6551 S Fl el sy sl 5 bl 4 (Y1Y0) 0K 5 Bl
e 551zl s (61 LoT 636 laasews s SAW s MOORA Jola MCDM s on sla 25, ! aoT ...\.‘.:;'\Jﬁ.
Sl gl orwlin )12 MOORA-SAW S5 sl 0l s 387 e3lizul (6,8 panad €157 5 Ja 41,1 5
15 1 2 o i 4 LSS 5 5L b Sg) 5 Sl AL e 65 e ok T (52 aab 1 5 g Slas 551l

ety Sz 63,5005 G p Slided ST O 814 Ll o abie pabe Sl e
S el ST 5 Laslan 5 5 Laobas slai 5 g5 55 LOT Ll (il o S a2 pdibiidos glaol8y 0
ol Gy 4 53 (53 g o3zl b 551 g ST Y U Y 1 Dlidiond 2y 15 55 SSS Lo slnekr
WSSE (sl sz Slasl gy S e el sl ot slmel g5 s uass 4 (oS 5 0K, P U
s Sl a5 5 (b (elez el (5 Jols ool Jlme iy 0L g0 35050 Sl oSS
e b ol o o gluld (glaslme 5 5 bajlne ) S 3 dies Slre o Sl bl cal 51 S s

sl 0 1, LOT (g ylazs|



L:?M&M}L;:‘M@G

b it el 5 Dl Sy sl Sl oS 5 ke sl

Cp) (olow €y B
Cs,0) s Qr)ﬁ-‘ (O S5 Sose e
Crp) H35 ol (Cyy0) Olisabsl s

Cow) 53 (ool Sy
Crop) ol 59555 & (Kol

(Cra) 351 o Camlow oltal U (5,8 50

(C\,r) Axw g5 ¢.._J.1G

(CHF) L§).9TQ':’ Rl C"‘}G""
€y 5l o3l 5 (ilwaslel Ol ke

(Cy) slassl

Con) Gy Lama 5 30
(Capy) ooy 31 o3lizul
Coor) s s ,5G
Cor) G3e ST
(Copo) 0T Lzt

€y, Ls_)‘fAiL‘J"' Sau R
Crp) Sl yass 5 SIS 430
Crar) s e
Crop) Slhes a3
(Cyps) ko oo 2850 Ol ke

Cy) Lelaz

(Crpy) e
(Cyyy) Jlizil slo
Crop) (oloz S 5o
(Crpp) ol pm ond s
o) olozrl sblje 5 Jons (stnw 5

ol olulid glajlma 5 g Lajlma I G

Dl Cl Oole Dlades ple 4 Gl opl S5

Contl Ol in o 53,8 o0 2 53 1 e Sl slaslnn 5 (oled 48 ol (glaslne 5 5 Laolns (3 jma
MDL 9 AHP 35, 55 L 0T 51 &5 a

MDL- « AHP-FTOPSIS .S 5 i3, Jlz Jols MCDM (slaeSiSS 5l s oS 5 5,555, 4l Y
el 5 Slat sy ) g Copeland iy, spoees s MDL-FVIKOR 3 AHP-FVIKOR (FTOPSIS
R
o9
Sl (5 3l g o binn iz (68 panal ST Sl i (oS5 5 Sy S sl 4 G a3
(S oS 33 f3n gVolme 5 5 W sloms (pLald S| ey & D) g0 piy 35 g0 5y o slae 5 5
el 30 ESUST 55 8 53 1355 e eolinal baaty Gy gl g (50 505 5 (656 et Sl eSST
Ghate 5 o5y dhabir Jlos TG 93 5 55 b slns 059 eend (ST 45T 555 adeie (63555 S 4 Lalae O
Gletisy Joli a8 T o s 4 (oS 5 5 K0, F eSS ) S 5 51 o5l oo ealizal @l 350 Jliows
$See 5,555, F ol 51 &S s s MDL-FVIKOR 3 AHP-FVIKOR MDL-FTOPSIS (AHP-FTOPSIS



AT IAL T4 ST STV BTV A PP Sl nw g )3 (e 5led e

b o anw 5 Copeland ST ol (65l 4 5L g Ll 3 ins w11 ol 5,5 51 S slite (guas ) ol
ol 23 A S F ol SIS kel

ATy Sz 5B B 51 5 Laslns 35 5 basline 055 et g (o510 abds Lo 51 :AHP-FTOPSIS
3 5 g o3litl Loy 5

gz B sl 5l g bajlae 5 9 bajlne O ol S Bl 35 Sl s bt 51 (MDL-FTOPSIS
555 gn o3l ey 58 suas

Sluad s g 650 5SS Sl slas 55 baslas 055 el S (51,0 Aok L 51 IAHP-FVIKOR
38 n oslil baan 5

S 630 55 s ol 5 5 Leobas 055 et Cgr L 35 Jizws Glate 51 IMDL-FVIKOR
558 gn oslinal ey 5 suues

Wl 25 A 4 el il (slaplS

Slealizal b sy (slaely 5 Sl Joms Sl 53 1831 (glaslne 5 5 Laslns Tl 5 e 0 (‘g
O o o 5 b jlns g8 o A6 5 5 0 50 Slsl 5550 5 (SIS el

S i 5 (1alouls” Slalllas Sl eslizal b dy it o 5 5 SL O sl b slaay 3 me Y o8
o8 =

355 o JooS5 OB ot o 5 45 T o jile ol 3l 030zl b (6 8 panl s Slo oiS 5 48 ¥ 06

JooSS O 5 Lo 57 457 (55 Dlaglin s Lo sl 3l oslial by Laslone s 5 aslne 4y (23035 5F 6
.MDL s AHP (sla s, 3l 5,8 0,4 L 5555 o

bl S 5 ) e S e bl 8 sy sl 5 b0 o8

AHP-FTOPSIS MDL-FTOPSIS (AHP-FVIKOR s MDL-FVIKOR.

.Copelandui;,&})'lugf&LQ@)M:? (l?

Sl lin (sl 1 £33 9 3l (ot 13 55 o0 03l DS 635755 g anlibn p ¥ 51 G opl o
oy (Shalim p lod o3liul Lajlme 25 9 Laslns 1SS 58 055 b Cgr MDL 5 AHP 5 &7 s (255
2 Slel 03 5T Sty OT Ssuts 5 Sl otd 1L FVIKOR 5 FTOPSIS )3 (6,8 nanad o 5o JSK85 g
seibin (Slalys gdome 5 Ll 5 claslne 31 pIS 8 4 O3l sl 53 oS ol OT 51l o has 2 4 i 4w S
6 i kel aaliin Sl eslizal 5 Llods (i i (S Sy g0 4 W olae ol ply (ol SIS 3T Sl anlae 350
T 59 5 A&l bl 31 T a8 48 Wloks oSS O 13 310,85 1Y @505 &K Loy bndaliiw 4S50
0T 2l 5 Lt 3kl dolidn  dw Lo b bdond Sl 5l 055 3 L8 Il Vo (VL ail b sl 3l 5
oSl gl aslitin ;oL (pl » osdle .(Beheshtinia & Omidi, 2017) coul odds dol oty Slalllas v g
SWT s b b 35 psr sl gL s dB 000 500V (5Bl & 5 b o3 5 4 MDL 5 (55 Slaglie
s Sl AY FL S



L g e demes 5 (o3l La bl b pdibdes L;Lmlf},:s Sl g Sl 6l wff e 4l

.n;@&\)\db@}:é:l@;‘iﬁ.:ﬁﬁ)):c:ULw\JJ}»MCDMLgLAdg:;iJJdQJA:)}AJJ4.4!:!):

Sy dads o sl S ) Y

Lolns 5 5 bolae anslie g gy opl 5l ol Gl 53 5)ls HI 8 () Olawlas Glw p gy opl ol
ol 0313 Ol gls 4u 8 51 (SO L g5 1) K05 sl 4 S jlnn G (655 Ol oo A lin pn 535 55 a 03linal
D505 Ol V Jgd> s

954595 (Shus e 53 Dol 5 (S3ds Hldae ) i

SO Hlde L ¥
) S & s
v o
5 o
v b5 e S
4 S5 ok e 5

Al plh 0 8 el Lo 5 ol lons 4y S plislome Szl Cjf 5l il 5 m s slaant 4S5 510 o o
S &g Sl XN o 5o 85 S 55 Dl s 5o 6 0885, 8 pnad Dl 51 ptin e 3 5L
ACH EREAE D8 S eas sl D S 557

D
G = gD’H Cyk ()
k=1

.Aﬁuwbﬁb()wﬁﬁ;uﬁt}qu:\‘ 41>J.»
..,\5}.5ng\.wdl.a,?ﬁalfuUVL:SMEQFQMCML,\)QPJAJAaﬁ}a:l.\.cl:\‘«l:-ﬁ
S 5 53 bajlas 035 Ol gt 1y ol ol 503,57 s a1y sy 2 gl ke F Al e

Wl dgmg Jlums kiw Y LY
Shre gl &S Gl S a e35h o oslimal ¥ 5 Y ) (gode e dw I bajlas ) Gamlie lp cBay opl )3
J.éQL&)\:&AJ})\QJﬁﬁ‘jQ)M}J.J}J@OJ\JMV)J&}YLWH{)\:&A‘S‘j}\ J-LGJJC»«:QA‘VS
)lﬁw‘uﬁﬁj"ﬁrﬁQMLA)L:&A&}ﬁL@,’JMDLJ@‘d‘AHPL{MDLQ}W.-&E@M* Sde 9

Olagensss 31a5 Jlns 2 (5l 5 53T s 5 Lalns 4 Lo gy o gl Jgudor 058 pnnad 2 sll ) o
s Ol plf g\,xlomw,:(slkouuﬂfwbj:Sljtti,w%awgtw.gww\)w
S alonn (1) (slaily 51157 shme 42 s o St Sloanad (5 S0ks 3l 08 5,8 ead sl D S1.Y (8

> g
Zpt )




AT IAL T4 ST STV BTV A PP Sl nw g )3 (e 5led e

J.EJ)JLA)\:MO)}Q‘}J;44“)GJ.ATC.MJ4.:)‘.;\9‘}J:SXYLAJJ‘)LA)\:MML‘}JJAMQ‘}’QJ&KL:A VCK
REgKe
NG R A
@pjsuﬂ;ufﬂ‘};;@.k;wla.x.:uu;“\si;‘_;uﬂ;uﬁc.ﬁbér»@g%‘_;;l;‘_;)}::;\&badlp
b 5 s gaue 56 polis 4y LOT 5SS o Ol F e bl 1y oL, Slolows 4 it 355 bl
e Ly gle wb Sl A 53X Sy pie Olje Glinass 0355 g0 033 O g2 () LS (93 2ue o s pue
.5}.&@ 033 OLas (%) LS‘\-]“‘) &Lﬁa/’fz(aljaz,c%) J:“‘g_sﬂ:“LS)b

0 v x<a, or x>a,
U (x)=1(x-a))/(a,-a))V a <x<a, ()

(ay—x)/(ay—a,) V a,<x <a,

oslizal Sy Slalowe (il 53 0T o oo d 5 a3 slael B =(b),by,b,) 5 4 =(a,a,,a,) 2

e (A) G (F) b‘j)@)yéul.ég"-)‘o.\.&

A+B =(a,+b,,a,+b,,a,+b,) ()
A-B =(a,~by,a,~b,,a,-b,) ®)
A xB = (min(ab,,ab,,apb,,ab,), )
a,b,,max (ab,,ab;,ab,,ab,))

A /B =(min(a, /b,,a, /by,a,/b,,a,/b,), ”
a,/b,,max(a,/b,,a,/by,a, /b ,a;/b,))

d =\/§[(al =by)" + (@, =b,) +(a,=b,)’] W

:(Wuetal., 2016) Csl ol oslizwl (1) (gabal, A 103 ga3 (656 ok L Gk RABLRE =

N al +a2 +a3
D) =4ttt @)
6}@ Mls LYy
Uzﬁ) L;\Actlf el (FNIS3) 6‘2"‘ dTDu\i‘ 9 (FPISZ) Sl JTav\.i\ LQLAJ>- o‘) u{.)"; g‘.gz..gl' U‘i‘ Lf.’.L’J:’J ‘.;Jaw
Cavallaro, ) Sl 15 7 4 bas 1 3l e3lizal b s 8 m sduasy Gl Gaiod cnl 53 e3lizal 358 (S5
(2010

16. Defuzzification
2. Fuzzy Positive Ideal Solution
3. Fuzzy Negative Ideal Solution



L:?M&W}L;:‘M@G

b it el 5 Dl Sy sl Sl oS 5 ke sl

aas JSCs (1) sty w5l 1y (Uaslme bl oy B kil oy 510) X (56 ool g e o

zn G 053 W) 5 Ci shme Jora 51 Ar 54 8 6455 X 5 Wokan C1,Co, o, Co caay § A Asy o A 55 sbs

C
_ n_
A | %, X, Xin
Ay | Xy Xy X 2n
. T ()
* _[x,., L .
Am _xml me . R xmn_

Al a3 ol T sl (0,0) oy s 4 (536 3ol S50 5Vl 5 il poana s Sle 08 53 Yo

:,\;,”T@@;g(\v)j(\\)L{\),&mﬂ%;ggp,;yk&wiﬁcﬁ{rj}]mx Goks Jle i (53
- a, b, c, .

rij :(_ia - 3—i ) Cj :maxi {Cij}
€ €

S

j
~ ;49
v (—,b—,—
¢, b; a

N

()

) , a; =min, {a,}

)

(\Y)
S ol sl s JSCas OF) (alaly Gollan 1 Laslns 035 ol V' = [‘7{/‘ lm 03550 Jlg o ile Yol

MDL 5 AHP jl eslizal b baslas 055 Gaios cpl 53 S 00 slas OT & bgr e glaalys 53 15 slas 52 055

Al (afj Shre 033 Wy 5 Y P Sl edeT sy oksidle 5 s Fle a3 7y Ll 0l sl

Vi =WXn W =ww,,nw ] ()
s (10) 5 (VF) Ll 51 i 5 4 5 (FINS) (636 it ITos) 5 (FPIS) (636 e JTos) ol g ¥

5 Cla JTa.Li‘ glﬁ (a‘] R A FNISJ E) FPISJ ) ufu)')\ f,a\.'&], €3 g ufuj)‘ L;Lb)l:xﬂ.].u\:"l-a.;

.Mbdﬁ olas \) 6"‘" dTau\.ﬂ u\?
FPIS ={(FPIS, =Max V| j €J)
SFPIS, =Min,V |jeJ)}, j=1..n

(f)
FNIS ={(FNIS, =Min, V| j €J)

,(FNISj =Max V, |jeJ)}, j=L..,n

(\0)
d7 sd .48 ns (W) 508) Lals,y Sloslizal U1 e JTodsl 5 oo JTodsl 1 baasy 5 (galsls .brif

il g e JTod) Ol 5 ota JTolsl Ol 5l laay 8 (5akiols ¢ poomn i i
d’ :Zl:d(\}'ij,FPISj) ,1=12,...m
=

(1)
d;:Zl:d(VNy.,FNISj) ,i=12,..,m
=

(V)
S dlone (VA) (gl 3l o3lisal 03 53 g0 0315 0L CCF L o7 1 Ai g § (S5 o ls £o8
cc’ :"'—f+ L i=1,2,..m

d; +d,

\A)



AT IAL T4 ST STV BTV A PP Sl nw g )3 (e 5led e

ol 0SCC; €1 S G5l o @35m0 Sy CC ldis glis 1y bay 5 SLL (,Lf 53 .Vrlf
S s Gakeob 5 e JTos) Jomoly 51 (6 208 (gahols 4, 454;4,)? b 5eSKn 5 s 4 CC” ara Sl
RGIATY M‘jﬁ- st JTo.li\ J:-o\) 3]
S se9.0 K
ot 4 gl (s & (5 sba (i g o (e JTol Jomoly & (S35 Ol el b slne ¢ Bss ol 53
Jols (slae gomn (23 b e mmn 5l 53 (656 5505 ! Jol e AL (633 b 4S5 (25 5 oy pllas
1l 25 A % Gl ny 4 Sm

N 5K 5 sl (6 S s Sl G nl 53 s SIS ) X (656 (68 a5 N o
) ok 0l Olas (Vv) 6@‘) &;Uﬂ.& ny ‘ML@

21K S s e Olee Sl skt iy ST e |y e JTels] 5 e JTo) (g YplE

Wl sl oS o i By = (1, my ) 5 B = my ) s e e saen O

1.* = max, xNU .
= G 350 sbre 1 2) (\4)
F~ =min, x ..
J z )
j+ = min, <, .
N G ausa Hlae 1) (Y+)
;. =max; X,

oSl ol olie b (YY) 5 (YY) Loty wlul 1y D =[JU]W” s i iledle i 36 m Sle Yol
s Ste JTo! abais 1 4y 8 godtidle 5 (65 alols (godiasilis

7 _(F; —X

S n — (].’rﬂ)l:&ﬂ‘_g‘ﬁ) (“\)
’ (uj _Ij)
. ¢ —F"
i :(xy,—i) G ausm slae 1) (v
' (uj _lj)

L s s e 0L |y Cote JTos ol 41 4 8 (K55 0ljee &8¢ S,V stos g ol eli 53 Fol€

IS acloen (YF) 5 (YY) Lyl 5l ol U 1y oS o ainion |y e JTouks) a1 4y 8 alwols a5« R, "y

roeed i o 4l MDL 5 AHP 1 aslizl U G cal 53 & ddbgn o/ Slan 035w; 5 Jalsy oal 5o
Lot a3 £ Liys R =(R!,R",R") 5 S, =(S',8",S")

$,=2(w,xd,) (YY)
j=1

R =max ;(w, del.j) (Y¥)

!, Utility Measure

2, Regret Measure



L g e demes 5 (o3l La bl b pdibdes L;Lmlf},:s Sl g Sl 6l 65, e 4l

Ol 1l a8 5555 L)l S5 03 55555 sl S aalows (Y0) s 0. ;555 yasls b

Glp $ismwV Aibs R =max, R* s R" =min, R, ¢S =max, S" «§* =min, § sl opl ;5 .45

Opricovic & ) das Lolamstl 3 4 1)) b v o ol Lly o & Sl ' 5 8 Cllan (it (5351 20l
(oas § slawm) v=m+1/2m Ll ), 5 (Tzeng, 2004

= S -S* R —-R*

Ql:V{Su—S+I:|+(1_V){Ru _§+li| (Yo)

ouasy 1y ey Q) daly 5l 6, 50,0 L O, 5505 Lasle slsissb plosit 31 g ¢Sl al e ) .9(.@

G 33,8 o 513 GV Sl 55 s oy ple 4 Lo ST 0 Slie o lay B 5 ol 4 S
Wsd g el 25 LAY S e S

u.:t”\}ﬁm)du@b‘mpmu\ngdj\éq,‘%fm Oba 33 Ay 5 Ay s S1NLb s

Q(Aa)) _Q(A(z)) 2

m—1 Y#)

sl asls R3S, sodd (33 polie ulel 1, ad, o e bl 5 sau £ YD 4
S b sl 5y g B e o {A(l)aA(z)a---:A(K)} 4 5k ao sama 3L 155 b s S
LS“"‘.J'? Olse 4 A(z) 3 A(l) LSL“:':J? ALY b s )f‘ 5T o sty (YY) galasly 1K Sldaa o i

1
A )—-0A,,)S—— (Yv)
O(A) -0 S ——

Copeland .Y
53l o 4 e Sl (San 5 S0 55 2 48 3 5 o e3linel baaty B suas s g 5800, Bl Gl 0
Calee 5 S Bk 53 LOT lacsil 5 bas sl sl p a8 olg stuas, Sy (SSSS Copeland s 43
il o 5 Doy se a0 dlie ol 55 el 6305 amw 5 Copeland ¢SSS L;La(lf - P

P48 oS Jlbs 31w 0T 3 Wij paie o dns K853 5 o 5o playmXm (o 55 Slaslin o 5o Vo
s o O 1y 3l 4y 8 4 i SV 2y )

i 4y 8 S Slabs sl OT S5 Lij paie o dns JS85 Sl o Slo pliaymXm o 55 SOlaslin o 5l Yo
P PSRy R R PCIN Jrg oW ARGV B

A e U ol SV S sy W -Lij S Sij 5131 5 ns S5 mxm g 51 ¥olE
P4y Sl gme pds i e Jss ol ST s S5 W Ll 1y Sij Jlie 5 eds g0 j au S i 4w S
D o1 1587 slin 5 LSS 2 5 55 b iy Jblis S1dns SISL ol 15 ST Sltie 5 o 4 B o s

.J.:.A.b )‘J‘;

!. Maximum Group Utility



AT IAL T4 ST STV BTV A PP Sl nw g )3 (e 5led e

(ol i OT 53 bl pl o7 (gl § ST (e s Sl alsl sl Jolis ol 1) baay S FelE

Aas g ol s 4 6 VL ol S

sl ¢

Ol 53 pdylsdons (slaelS s 5 Sl (Sl sl g (53l 5SSy S3lwesly I ol s s al s
‘)QL@.’-rﬁj&ﬁ)b\.@wi}l&&o-\.&wf‘ijgu&ycu)‘)uﬁw)ffd\ﬁ‘J}.&ksadjb‘
Glas il arm g sl 5 BB Glacd b sl ls Ol &Sl b das olasst| 555 4 IS slaj6 Lest s
LB;-’)"MJJAVUA*;L{JBRL’d\"JJJJJ:fGNQJML‘“J:“-‘LU.Qﬁ‘)‘st’\f&)"j{;é{w‘@‘_ﬁ;\iv\iv\’.ﬁ
S) eslazal (YU Josily (Sedady & Beheshtinia, 2019) 544 . el hd S g gl S Olomes osiS
)aw&na)yéxik;ﬁo\j&4{)}.’:5@‘45.\.3C,.plfcd\fl\):QTj‘3\5&;;&;»\(=VL9)J.1J\.;.\{.\>.JL5L¢L53JJ|
3 b Ol G oyl

B sbro 9 3 9 B slxo Lol : Jof p7 L) £

‘LSJ JAL& Q%)Lﬂ@@dbﬁrﬁ b)\j.a db}&&fc&;ﬁﬁ)#ﬁj&)}: CJL;JJ\ Mrujjf)\w
4 o dien L3 o slme 5 oty Jolb Waslme ol 5SS a8 e Jama s S 5 (gl (olazrl (gLl
woks ololis (lajlas ) 5 baylas Sl peddi jlisle ) S s .S o ¢SS Jlas a gla S5 s oSS
ol ol &1 OT g lams| slasle of o

cwlio (Sddy F olll ipgd pEY L

Sy she by ol AulS” Sl Q;M\px%,gwéudjj\jléjfoﬁ4;._.,:)',3 Olpl sl b oL5,L
Cadhe Ly ol yan Laciy 38 0¥ Jgudor Lk sl ta g3y ol 53 gy 2 BB slaay § Olsiear o 5 5 g 5 i OB
.MJ@QW\)&.JAA{‘L}:]ALSJL&-\

o 3 5 s sl Y Jgur
(g £5) by ¥ & sbais! cwdle

(Tizpar et al., 2014) oL .85

(Bozorgzadeh, 2012; Najjari & Arjomand, 2016) 75, &5 5

> > >

X

Zoghi et al., 2017) gus, 5 o5 5
Hamzeh et al., 2011) o3 5 o855

e

(Shakeri et al., 2015) . & opes o855

> > »

(Khojasteh & Kamali, 2016; Soleimani et al., 2015) %y, 5 5 150l o555

~

S5 el i lo S tpgu P71 2
&;i\4,,4?}:g.g:,,ﬂ\omwﬂ@?(.JwMmﬁjléﬂfﬁwsm;u&_&x&\mﬂauybuﬁjkaa,;
a%;fo;@\wfﬂ:&aya:f&unb b ¥ g s eyl slie s 25 b s )50 sl ylns

Wl ok a8 B i L Gillae (636 (68 el s Sle (iomnn



Q@L@&M}d:‘w@@

b it el 5 Dl Sy sl Sl oS 5 ke sl

(Chang, 2014) ;6 5,5 pess s ilo )3 (A (sl i ¥ S

(GLEES N Sl
(%) G
(,vy) Chnd

(Y,r.0,0) Cnds s
(¥,0,%) Lo e

(8,7.0,0) o s
(V,A0) o
() s

B &S s il £ S92

A, A, A, A, A, A,
" (8.5v,Y,A.07) (5,9.0,0) (r.5v,0,9.77) (¥,0,%) ((RXD)] ((RXD)]
. (r.5v,0,5.%%) (r.5v,7,v.77) (5,%,) (v,%.0,%) (vorr,e.0,8.5v) (vorr,.0,8.5v)
o (Rre0.0,5.5v) (r.5v,0,9.97) (v,A9) (v,%¥) (¥,0.6,Y) (5,%,v)
- (%,0,%) (v.5v,%,0.7) (*.5v,0,5.¥7) (¥.5v,0,9.77) (5,%,v) (8.¥v,5.0,v.5v)

(r.5v,0,5.%%)

2

(r.5v,7,v.77)

(Y.5v,7,0.7)

(r.vr,¥.0,0.5v)

(£.5v,8,v.17)

(F.5v,5,v.¥7)

(5,7,v)

(F.5v,5,v.7%)

b4
%

4
B3

(r.¥v,5.0,0.5v)
(r.¥v,5.0,0.5v)

(¥.5v,0,9.77)
(rorr,v.0,v.5v)

(¥,.5,0)
(r.¥v,5.0,0.5v)

(¥.¥v,0.0,9.5v)

(£,0,%)

(¥,0.6,Y)
(v.rv,v.0,5.5v)

C

C

C

C

C

C..  (frr0.0,5.9v) (%,v,0) (£.5v,8,v.r7) (5,v,0) (£.5v,8,v.r7) (v,£.0,%)
C.. (r.5v,8,9.¢7) (r.5v,0,8.97) (1.5v,1,%.¥7) (F.¥v,0.0,5.5v) (¥.¥r,0.0,5.5v) (v,£.0,%)
C., (%.5v,5,v.¥r) (5,%,Y) (5.7, V.0,A.5V) (¥,r.5,0) (v,£.0,%) (¥,0,%)
C., (%.5v,5,v.¢r) (5.9, V.0,A.5V) (¥.¥v,0.0,5.5v) (5,9.5,A) (V,A0) (¥,0.6,Y)
C.  (dyr5.0,v.5v) (v.5v,F,0.77) (8.¥1,5.8,v.5v) (rore,v.0,v.5v) (v,%,0) (rorr,.0,0.5v)
C., (r.2v,0,8.97) (r.5v,0,8.97) (V,A9) (rv,r.0,0.5v) (v,£.0,%) (v,%,¥)
C.x (%.5v,5,v.¢r) (F.¥v,0.0,5.5v) (¥.5v,0,9.77) (¥,0.5,) (¥.¥r,0.0,9.5v) (%.¥v,0.0,5.5V)
C., (%.5v,5,v.¢r) (v,.0,%) (V,A0) (v.5v,%,0.17) (£,0,%) (1.vv,v.0,v.5v)
C.:  (srryv.0av) (r.5v,0,8.77) (v,A9) (¥.¥v,0.0,9.5v) (rorr,y.o,v.5v) (5,9.0,0)
Ces (v.5v,5,0.¥7) (r.5v,7,v.77) (Y.5V,¥,0.¥7) (%,0,%) (£,0,%) (Y,,¥)
C,, (5,2.0,0) (v,%.0,0) (£,0,%) (¥,.5,0) (£,0,%) ()
Ci,  (srryv.0av) (¥.¥v,5.0,0.5v) (6.5V,V,A.17) (v.5v,%,0.17) (r.¥v,5.0,0.5v) (v.rr,r.0,5.5v)
C:. (¥,0,%) (8,7.6,0) (5,7.6,0) (%,0,%) (£,0,%) (\,v,)
C:: (r.5v,8,8.¥7) (v.5v,%,0.7) (v.5v,%,0.r7) (5.¥v,5.0,v.5v) (F.¥v,0.0,9.5v) (8.5V,V,A 1Y)
Cs. (8.5V,V,A.¥1) (F.¥v,0.0,5.5v) (V,A0) (v.5v,%,0.17) (£,0,%) (v,%,0)
C.., (r.2v,0,5.¢7) (¥.¥%,0.0,9.5v) (1.rv,v.0,r.5v) (8.7v,5.0,v.5v) (r.rv,r.0,0.5v) (r.rv,5.0,0.5v)
Cex (%.5v,5,v.¢r) (8.¥%,5.0,v.5v) (5,v,0) (¥.¥v,0.0,5.5v) (5.7, V.0,A.5V) (r.¥v,5.0,0.5v)
C

C

C

(,v,r)

4
o

(rorr,y.o,v.5v)

(v,v,¥)

(r.¥v,5.0,0.5v)

(rorr,y.0,¥.5v)

(v,v,%)

sl 25 9 Bobmo 039 (o ipoler U7 £ £
—aalidn 51563 g0 Sl ol 0l 45 S 0 g L ylne 055 mens Cogr MDL s AHP SCiSG 53 1 Gt ol o
coalamdl (glaslas 457 515 O ol .l oo O Jiula 55 oda] Cwsty ol s oo ol Sl 3 5 I3l sla
30 33 A 534S s o O s Lo I fole il i (Aol (Soban (n ege 5 4 (B 5 (adee S
b33 el el Ol et 5 Lls ) Coanl o 2t ol YT L1 Ol js 5 o g 5o o8 Sla kne MDL s AHP

2 el @3 5 15 Lol o ol 3 ol arle oSS Ol Dke slas AHP 55 3 i g e 4l



AT IAL T4 ST STV BTV A PP Sl nw g )3 (e 5led e

uﬁw*,@i.\gisdu@ﬁciﬁ‘u,quﬂou,-a,u,guwuﬂ,,@rﬂa@@a\MDLu;,unfgsu

o aly olas
b olns 5 slasbme 055 .0 Jgir
AHP MDL

3’ 9 E A N A ay
2y ¥ 3% 535 3 5y 33 2
D] 8 8 5 b ] 3 b
C, LY N LYY vt

Cy Y44 o) RN Y

C, C,» v 114 Y YA AY A
C Y e w0 L ¥

C. LYy e Y CoePY

Cy, CaYY 0 AT I

Ciy COAY Ceevy LA Y%

Cy Cor Y LAY ORTN eYVO +oYOA ter V)
Crg Y vy CAOA CoFF

Cro LYY4 Y YA Y

(O VY BRETY LAY ey

Cyy Cavy Y YA LovE

C, Cry Cof Y ceerY LY Ly TS
Cyy SR AT ) LYY L Y0

Ce.o Y N L \OA Lo \A

C., COF ey LAY YA

C.y CIA ¥ CYA i

C, Cir verd ceay verrA *eN0 AT vt YY
C,. LV AT Y ¥

C.. VY CoVF Y0 )

(O LYY4 YN LYY Lo OF

Cor CF o FY LAVe o FF

C, CM~ Y48 RY2 o VE Y0 Y2 vt FY
C.s L4 oo PP LAY Lo ¥

C..o N YA LYOA Lo

B4y 357 (S y iy pB7 .0 £
S 4 F g 3.5 55 gn oolinal baay (6435 S (oS 55,005 ¥ 51 G o) 55 b o581 S 65 Sl
Slesbizal b gite JTousl 5 oo JTowsl 5l 4w 8 2 alols Juls MDL-FTOPSIS 3 AHP-FTOPSIS (slgds; il
2 ol 0 o35 0L a8 (guas) a3 5 VA alaly Sl eslizad L (CC) (S5 astls OV 518 Ll
s s 2] (k5 slgals s s MDL-FTOPSIS 5 AHP-FTOPSIS (slgd s, )5 45 das o Ol # Jsid>
A1 1y Sldot oy gl o SV 5 4 e gy

(0;) ;555 ya*li Jsla MDL-FVIKOR 5 AHP-FVIKOR (slgé s, = ESSE 4 ¥ Jade 3 uomer

55555 e la (s S m Slslas yshaieas Guiss cpl 55 ol old @10 baas 5§ (dnasy 5 YO adaly Sl eslizul L



L g e demes 5 (o3l La bl b pdibdes 5uulfﬁjg Sl g Sl 6l a'ff e 4l

MDL-FVIKOR 5 AHP-FVIKOR (slgds; 53 & 4o oo QL V Sy sl .ol okd 45 8 k5 55 v =0.5

s 1y Sl Sy sl o YL 5 a0l s T et s sleals s

G ol iy 53 ey § suas, N Jeus

AHP-FTOPSIS MDL-FTOPSIS

a =, - =, a - =, a =, 3
g 3 g 3 . 3 3 3 3 3 3 . a N
a a - . : s a a . . f Y
7\"-‘)% ‘7."—31 a)qﬂ A\ 7\':)39 :,x'—‘)‘i Q)\:{D ?
A, L YYY Voordd *AAA ¥ < YF AFCAV <) ¥
Ay + \4¥F YRV + . F¥ Y DRV + YFA P Y
Ay < YFY v QA YVWY \ LYY DRV 4 YA \
Ay VY + A0V Y i \YYF DRV 4Y% Y 4
A, Y + AFf o\ [ LYY +.404 Y [
A, <\ Yo Yy v DRTA L YVE DA nA iy

S8 5sSs Say oo bay F e, Y J9o

AHP-FVIKOR MDL-FVIKOR

2959 >l 45 ) 1999 >l 45 )
A, A v CY v
A, Y Y CAS Y
A, oY \ 9 \
Ay ..Ya4 & CYFF &
A, LY\$ o v 40 0
A, CFF ¥ VPR ¥

Copeland 3l colaiw! b byay 57 ol (Svdd ) i pE° .1 L8
e sk s ol 41 LSS woms Loy ) oslimal 5550 3 gy Fedtas o LBV 5 7 Syl oS 4 S0len
s QLA Jsdor w5 .Sl olaT A g 53 0T o165 i 5le 457 ol 0k o3lizul Copeland eSS 51 om s
b oS e s 55 e Sl ls 1 Sl Sy sl o 5VL 5 4 0T 5 sk slealS s S

Wl da gyl e 5 (93L 5lga 1

Copeland 3, 55 olg sk A J9o=

A, A, A, A, A, A, )
A, ] L L W W D Y
A, W - L Y 4 4 Y
A, W 4 - Y 4 4 ~
A, L L L ; L L >
A, L L L W . L ¥
A, D L L Y 4 - r




AT IAL T4 ST STV BTV A PP Sl nw g )3 (e 5led e

(S 5 4ol § Sy .0
Sl 5 Sl Guy sl S (S 5 3,005 &S5 s4) 4 MCDM (6laeSSS 5 oslizal b Gt ) 53
Sl Dglize 55587 pn LSl 5 il Ll b a5 ol g 1l gl Sl gl s sy pdydos
U b lee i3 5 kool slasbme 10l ) slite ol (6l y s (S3lmosly Ol 55587 53 (3lgtiny 35K 05 G ) 3 o7
(s Jols ol lan gy il 55k A b 08 s Lo 5 bajlns g5 o 5 ik el i Sl )
§ yome 53) A 13,8 5 53 slme s ey e ol slme 2 sl 5 A Dbl ame s § 5 ool ¢ 2lozl (3L
Ol 5 Y0
R T N
SN 4y Sladigy Sy90 33 S L)L) L0
laslne 039 ¢ ooy 93 o 53 43 § S FVIKOR s FTOPSIS s, 93 ¢ s dows (slaolS s 15 (stvasy (sl
4esles MDL 5 AHP (oSS Sl onlinal b bajlme 15 5 kol (slaslias 035 .35,8 jaseie 63555 Olse e AL
5 AHP-FVIKOR MDL-FTOPSIS (AHP-FTOPSIS ol .S 5 5,555 sl ey opl ouS 5 5l 5 Ao
Aps g plnil | L;J:fﬁm; AT b ol bt ¢ 5IMCDM e eSS 51 &S5 ja . o= MDL-FVIKOR
g Copeland eSS 51 oolgiin e 55 gy cpl 3l 058 (Saline a4 zmte ulg 53 Sl (See
A oslital ol (e, ES 4 gliws 5 S Glear LSS

(ealasl ol Glslas i 4 Lals 0L AHP &S5 Sl salizal b baslas 035 el Slolone gl
ST 3 o3linal b Laslns 035 s 53 ot ket L3 1y Sl ity slorm) 5 ol ¢ 5 amn s
man 513 1y el o ity a5 gl (5 o a5 cis2badl ol slasbas i i 55 MDL
Coottl d 53 035l g0 i 534S das e OLLMDL 3 AHP 3033 3 ealaial b laslma 5 5 Lasline 05 5 A s sl
Shme 3 35 4 bg e eddodalin Sl L5 el o] sty OLSG Ly 5 &GS 53 50 53 Lajbas 15 5 baslms
S 1y p33 435 Shma 5 33 A MDL S5 s el tayle o S8k 0o Soa 5 05 e 5 (651K 4 5
G O P S RV P TN WO ) p95 4i) ale C85L 0l D e 5 AHP gy 55 & - 55 0dis S
s slons Corot) ond (512 B BB slacn Solr Ol o L35 on 255 93 cal el iy 25T S 4 1 g 43
s sh o gumme AHP (2 Kol (6l grolie 4 8 cllons Sl L5 4 MDL oS 03, 54, (i o3lizel

MDL-FTOPSIS 5 AHP-FTOPSIS (slas S5 55 53 & das oo 0L5 it ooy svas,y s
Sy 3 tied Loy 5 sl 5 T st Sl s 5 i3 4 0l 3 ol s St 2y I o 5V
sy el s 5 5 4 Sl u gl o YL MDL-FVIKOR 3 AHP-FVIKOR (slas S5 55 55 ¢ 503
(Sia 5 i g bt by B MDL 5 AHP (6laeSiS 55 Lo jloms 035 el gl €] & a5 b okien (o3L 5 T3
MDL- 5 AHP-FVIKOR (gl ,; ¢ 35 52 (sros 5 ool Olns ;5 MDL-FTOPSIS 5 AHP-FTOPSIS 5 las 5§
Lo )bas 055 e ;3 MDL s AHP (la s, 6,8 )50 &5 &5 § s 0155 oo op) plo .ol B3l 55 FVIKOR



L g e demes 5 (o3l La bl b pdibdes L;Lmlf},:s Sl g Sl 6l 65, e 4l

MDL- 5 MDL-FTOPSIS s i35 5,555 I bole mls oiomes) ol Sgline KuS L FVIKOR
;T3 53 FVIKOR 5 FTOPSIS (gla i s 5l eslisial das go 0L ¢ 330 o) &7 (ol sz 08 LFVIKOR
Sl e gy & o baslne sukad s K03 Ssln 553 ol s 55 okl o e il 5 e by B (stas
ol bl 0L L5 o slns Canl o s MDL 5 AHP 55 55 8 53 53 0 Gl Sl 0T 035 cpuns
Sl b5l Gras i b Wl or OT Sl ool gl 5 3,15 (ot (55 4 (5 ey (Sl baiy B (st ol
Db Ol
W oyge 3o YN0
Coatl o YL (Lol YT HLES! Ol 5ee) 5 (Las s v 080 Solas 5 54 MDL s AHP 55, 55 53, 95 ,» 3
1 sar b 2B dy it (6551 sl gl Colo Gy sl 5 (oliol 53 shas 95 cplzBls
Ul ot SV sb s oo b (A 55 5 Ll OT Sl 508 5 15 e o o 03 0L oy 5 5o o8 lons
as 1)1 0l Jsb 5o 6 650 o33l 5 das el 1) 5SS slaapa (AST a5 1y adsl S e e
Ly Sde Y sb (650 o it & 555 bl a5 5 (Calbes glaan B 0 b a0 ¢SS Hls ol e pl ol
Lo 36 odias0las baody VT HLasl O3l jae ylss ¢ iomen (Akintayo et al., 2023; Steffen etal., 2020) Lab azils
U5 G Mg 5 Slingrd 5 oo (Cole T3 pdiod ol oo (o tml o855 s
Skl Sule 5 (el L (51 S a5 15 0d VT o 28 & (A8 5,5 S A5 o laeds VT
W5 e o S Sl gl 5 S g0 ST OE W S e 4 slme nl 5 2503 65V o sl S Lo
(Sobczuk et al., 2025). 4 Les 3,5 S 5 Jomes a0 1y T o 268 (6550

ien TG0 5 sty GE 5,5 0 by 5w S le 5 S Il s by ole o

Sk y g5 A0S 55 58,8 515 s 45558l 5 3505 (6o Caenl Ol 53 ey 5 bl 5 L
S50 2 45 3,505 ol 2B L anes bl 5 ol 5l 55 s ey 5 (655051 68 0 s 2 VU ity 1Ol
A g5 (65 3 eslizul (Ranjgar & Niccolai, 2023; Zahedi et al., 2022) &S s pmens |y WolS 5,5 ol VL
o pan 3 5 golatl y ameaoy S O i amet 53 5 358 00 b SES g 4 Sily Al L e
W5 e dasecw i 3l .(Hakemzadeh et al., 2025; Labbafi et al., 2024) b o JialS 58 5 Ci gy o
xo bl 5 s g2 0MS 530554 45 35 s len ST 5 GlallS sl lasl jtalS Eeb iy o 51 G,
o Ol e 4 (guh ) 5 (65 51 .(Schultz & Carvalho, 2022; Shahsavari & Akbari, 2018) 5,15 (sle 3 5 Coan!
588 Il a5 4y 5 ST S8 0l 53 bl 5 (65558 (uls 6l (5351 L el 4 WIS p pdy e
G55 au3a YU G adsl 518 4l s 55m 5 b copl s osMe .(Mohammadi & Yavari, 2017) tlu, s,
2h ob5S Ol e 53 o iS5l o3l g e o ge Sy Sl SV b ee 5 ol
5 shpals s osls (RIBI 65 5 ple g5 b S o e (Il s (Hakemzadeh et al., 2025)

(Razmjoo et al., 2019) &S o Co 45 |5 5548 (65 51 Cutal g s oo 2SI, (55, ;:)‘J)lﬁb.ksiﬁ;»{‘j

A



AT IAL T4 ST STV BTV A PP Sl nw g )3 (e 5led e

O pan ol ST mlin 3l oslizal | Lol 5,5 ol 15 3015 53k 5 ool 01l 53 T3 2 slael s 15 oL
LS o e |y ke 5 Dol B A5 L 5 pdibdas (95 mte SO Olse 4 e 5 sl
Wl ded Gl pu 4 Sawly talS Lo ge OT 51 G5, U5 .(Razmjoo et al., 2019; Solaymani, 2021)
G (ol ogdle (Evans et al., 2009) &S’ o <SG 528" (65 51 3Laml 54 4 4D 53 5 0dd S5 5 S
T el 650318 Sty M S ST e le o o S OT e Sy e 53 (o 28 (TG
5ol el o s T8 el s 5 55 dasealnsj L5 51 .(Schmitt & Rosa, 2024) w8 i
Lol s 5l osdhe 4 kimn 0 IS Lo lasl J2als 53 5038 Wy (6 S Sl sboanNT 36
Aas Gl e L8 55 1) S bl Wls e 5 dils 1y O e ol Slele 53 G W5 it LB
(ol oSS a5 Vb jae 0 g0 5t Slast YU adsl 40 a 355 L ool s .(Branche, 2017)
(Kaldellis, 2025) 555 o b 558 Ik dnw s gl 65,05 5 g3kl (I8 ale K w0 STG

el 9 (0w (83 il Ololgly Y0
355 sl Sl 5 (IS ale o S 03 55587 (6551 OIS ol 355 0 4 5 (s Sl 4 4 5 |
bl mlie S e clialy s 3 s 13 (ol Slay Il Olgte 0 T3 5 5 s 5 sloolS 58 anm s 5 1)
ébtﬁ))&@)f—&jj‘&é‘d;‘t{SJS‘_;)‘DJ{GJ.«)}:.{&\:;‘J.'&?‘Slﬁ‘}:m.;l:ij“&‘;‘faw“_;lﬁul;ﬁf‘}b
G55 o 4 (g T e nl oo 358 8 8 8w iy, 5 Shea ST Gble 55 TG 55 5 S
b S o (Sl b ol (55,5 T35 5 63k ety Saol 5 (oS 5 ana g G b Sl saS

b W51 65 ol 5 AL alS

Juiced (Slg dgue 1.0

3 bl ple 53 WIS or Gaiond (2l 53 (8 ol g 0 851 (S 55 S5y 5 0k luls Glaslne i
,»,;@\Q@L@tf,,gubtL;.ggws,\jmww;um,gu 059 Ll 03,8 515 eslizal 550 la, 5iS~
Mb&)\.ﬂh)‘,&f}d@

a5 Sowly £.0
tFlorl (8 (o3lamlslal 53 ¢ st Hlae YO R PPN 6}f¢--@ I GhIL bl s
4 5wl a3 15 0T ls 5 OLME wle 5 Ol e OLME ol (615 20 10 Ol ¢ Jameaims 5 5 (oliw
Qx\j@&b&‘gl.m\:él.ijil.s&)l,.c4;..M@Mﬂiﬁu\{kﬁéuébﬂhﬁwwcb%wﬁ
Geiow pl gl cmmendiny olant| s Sl b A P P PR ple b s ¢SS 01,108 el

aie 05y cpl dmw g )3 1y 5 5iST By el Il 55,8 S5 65 e slas sl aul b Glie Ll 5
)k

Yy



L g e demes 5 (o3l La bl b pdibdes L;Lmlf,ﬁs Sl s Jl gl 6.5, e 4l

o T Olidss b 4w 0.0

LOT s T 5 03)5T Cows & 5 al 9 0 S i 05lme iy (6,8 puanad Sl by il o s (3 8 i s
ool s 5l b Kos A 5,5 e § )y 5h 88 55 ST Slike sl sl Ol gie 4 L5 o
Sl 3l s e &S Ol ge W5 o 1S o S ki Slasbme ) 5 Lasbae glulis 5 addllae 5,5

25d e oy T Slidos

o (P15
5 g O i 5 s Bl a5 48 e

ORCID
Fatima Sedady

Mohammad Ali Beheshtinia @ https://orcid.org/0000-0001-8062-3934

References

Abdul, D., Wengqi, J., & Tanveer, A. (2022). Prioritization of renewable energy source for electricity
generation through AHP-VIKOR integrated methodology. Renewable Energy, 184, 1018-1032.
https://doi.org/https://doi.org/10.1016/j.renene.2021.10.082

Ahmad, S., & Tahar, R. M. (2014). Selection of renewable energy sources for sustainable development
of electricity generation system using analytic hierarchy process: A case of Malaysia.
Renewable Energy, 63, 458-466. https://doi.org/http://dx.doi.org/10.1016/j.renene.2013.10.001

Akintayo, B. D., Ige, O. E., Babatunde, O. M., & Olanrewaju, O. A. (2023). Evaluation and Prioritization
of Power-Generating Systems Using a Life Cycle Assessment and a Multicriteria Decision-
Making Approach. Energies, 16(18), 6722. https://www.mdpi.com/1996-1073/16/18/6722

Akpahou, R., & Odoi-Yorke, F. (2023). A multicriteria decision-making approach for prioritizing
renewable energy resources for sustainable electricity generation in Benin. Cogent Engineering,
10(1), 2204553. https://doi.org/10.1080/23311916.2023.2204553

Almeida, V. V. A, Gomes, C. F. S., Pinochet, L. H. C., & dos Santos, M. (2024). Prioritization of
investment order in Brazil among renewable energy sources: an analysis using the SWARA-
MOORA-3NAG method. Journal of Modelling in Management, 20(2), 620-647.
https://doi.org/10.1108/jm2-09-2023-0208

Amiri, A. A., Wahid, M. N., Al-Buraiki, A. S., & Al-Sharafi, A. (2024). A strategic multi-criteria
decision-making framework for renewable energy source selection in Saudi Arabia using AHP-
TOPSIS. Renewable Energy, 236, 121523.
https://doi.org/https://doi.org/10.1016/j.renene.2024.121523

Beheshtinia, M. A., & Omidi, S. (2017). A hybrid MCDM approach for performance evaluation in the
banking industry. Kybernetes, 46(8), 1386-1407. https://doi.org/10.1108/k-03-2017-0105

Beheshtinia, M. A., Yaghobian, S. N., Fathi, M., Ghobakhloo, M., & Foroughi, B. (2025). Overcoming
barriers to renewable energy adoption: A decision-making framework for strategy evaluation
and implementation prioritization. Cleaner Environmental Systems, 18, 100314.
https://doi.org/https://doi.org/10.1016/j.cesys.2025.100314

Bozorgzadeh, E. (2012). Hydropower Development in Iran: Vision and Strategy. In Comprehensive
Renewable Energy (pp. 253-263). Elsevier. https://doi.org/http://dx.doi.org/10.1016/B978-0-
08-087872-0.00608-9

Branche, E. (2017). The multipurpose water uses of hydropower reservoir: The SHARE concept.
Comptes Rendus Physique, 18(7), 469-478.
https://doi.org/https://doi.org/10.1016/j.crhy.2017.06.001

Cavallaro, F. (2010). Fuzzy TOPSIS approach for assessing thermal-energy storage in concentrated
solar power (CSP) systems. Applied Energy, 87(2), 496-503.
https://doi.org/http://dx.doi.org/10.1016/j.apenergy.2009.07.009

Yy


https://doi.org/https:/doi.org/10.1016/j.renene.2021.10.082
https://doi.org/http:/dx.doi.org/10.1016/j.renene.2013.10.001
https://www.mdpi.com/1996-1073/16/18/6722
https://doi.org/10.1080/23311916.2023.2204553
https://doi.org/10.1108/jm2-09-2023-0208
https://doi.org/https:/doi.org/10.1016/j.renene.2024.121523
https://doi.org/10.1108/k-03-2017-0105
https://doi.org/https:/doi.org/10.1016/j.cesys.2025.100314
https://doi.org/http:/dx.doi.org/10.1016/B978-0-08-087872-0.00608-9
https://doi.org/http:/dx.doi.org/10.1016/B978-0-08-087872-0.00608-9
https://doi.org/https:/doi.org/10.1016/j.crhy.2017.06.001
https://doi.org/http:/dx.doi.org/10.1016/j.apenergy.2009.07.009
https://orcid.org/0000-0001-8062-3934

ATZRIAL 2% ST ST VUL PR S an 5 55 (o ke S5led s

Chang, T.-H. (2014). Fuzzy VIKOR method: A case study of the hospital service evaluation in Taiwan.
Information Sciences, 271, 196-212. https://doi.org/http://dx.doi.org/10.1016/j.ins.2014.02.118

Chatzimouratidis, A. 1., & Pilavachi, P. A. (2012). Decision support systems for power plants impact on
the living standard. Energy  Conversion and  Management, 64, 182-198.
https://doi.org/http://dx.doi.org/10.1016/j.enconman.2012.05.006

Emezirinwune, M. U., Adejumobi, I. A., Adebisi, O. 1., & Akinboro, F. G. (2025). Application of energy
balance and MCDM approach to the selection of hybrid renewable energy systems for
agricultural application. Franklin Open, 12, 100317.
https://doi.org/https://doi.org/10.1016/j.fraope.2025.100317

Ergul, E. U., & Ozbek, T. (2022). Wave-energy plant site and converter type selection using multi-
criteria decision making. Proceedings of the Institution of Civil Engineers - Energy, 175(2), 49-
63. https://doi.org/10.1680/jener.21.00087

Evans, A., Strezov, V., & Evans, T. J. (2009). Assessment of sustainability indicators for renewable
energy technologies. Renewable and Sustainable Energy Reviews, 13(5), 1082-1088.
https://doi.org/http://dx.doi.org/10.1016/j.rser.2008.03.008

Gaurav, A., Tyagi, A., Jha, S. K., & Kumar, B. (2025). Assessment using MCDM approach of renewable
hybrid energy system with hydrogen production capability. International Journal of Hydrogen
Energy, 137, 448-460. https://doi.org/https://doi.org/10.1016/j.ijhydene.2025.05.082

Hakemzadeh, M. H., Sharifi, S., Mirbolooki, H., Abedi, T., Moghadamikhomami, S., & mousavi, s. j.
(2025). Techno-Economic Evaluation of Solar Photovoltaic Power Plants in Gilan Province.
Journal  of  Environmental  Research  and  Technology,  16(9), 187-204.
https://doi.org/10.61186/jert.49655.9.16.187

Hamzeh, Y., Ashori, A., Mirzaei, B., Abdulkhani, A., & Molaei, M. (2011). Current and potential
capabilities of biomass for green energy in Iran. Renewable and Sustainable Energy Reviews,
15(9), 4934-4938. https://doi.org/http://dx.doi.org/10.1016/j.rser.2011.07.060

Hanna, R., Heptonstall, P., & Gross, R. (2024). Job creation in a low carbon transition to renewables
and energy efficiency: a review of international evidence. Sustainability Science, 19(1), 125-
150. https://doi.org/10.1007/s11625-023-01440-y

Kaldellis, J. K. (2025). Long-Term Analysis of Hydropower’s Pivotal Role in Sustainable Future of
Greece. Energies, 18(9), 2214. https://www.mdpi.com/1996-1073/18/9/2214

Karbassi Yazdi, A., Tan, Y., Birau, R., Frank, D., & Pamucar, D. (2024). Sustainable solutions: using
MCDM to choose the best location for green energy projects. International Journal of Energy
Sector Management, 19(1), 146-180. https://doi.org/10.1108/ijesm-01-2024-0005

Khojasteh, D., & Kamali, R. (2016). Evaluation of wave energy absorption by heaving point absorbers
at various hot spots in Iran seas. Energy, 109, 629-640.
https://doi.org/http://dx.doi.org/10.1016/j.energy.2016.05.054

kumari, D. S., Manoharan, P. S., Chidambarathanu, K., & Vishnupriyan, J. (2025). Optimization of self-
sufficient hybrid renewable energy source fed BWRO desalting plant through fuzzy AHP and
VIKOR MCDM techniques. Desalination and Water Treatment, 322, 101215.
https://doi.org/https://doi.org/10.1016/j.dwt.2025.101215

Labbafi, S., Labbafi, S., Heirani, H., & Sina, S. (2024). Investigation of the Economic Mechanism of
Utilizing Distributed Solar Photovoltaic Systems in Iran. International Journal of Photoenergy,
2024(1), 2812246. https://doi.org/https://doi.org/10.1155/2024/2812246

Magableh, G. M., Mistarihi, M. Z., & Abu Dalu, S. (2025). Innovative hybrid fuzzy MCDM techniques
for adopting the appropriate renewable energy strategy. Resources, Environment and
Sustainability, 21, 100234. https://doi.org/https://doi.org/10.1016/j.resenv.2025.100234

Mohammadi, M., & Yavari, G. (2017). Factors Affecting The Use and Development of Solar Energy in
Iran's Agricultural Sector [Agriculture, Renewable Energy, Fossil, Fuel, Sustainability]. 2017,
6(1), 9. https://doi.org/10.14710/ijred.6.1.45-53

Mukhtarov, S. (2024). Oil prices and the renewable energy transition: Empirical evidence from China.
Utilities Policy, 91, 101840. https://doi.org/https://doi.org/10.1016/j.jup.2024.101840

Najjari, V., & Arjomand, M. (2016). Investigating 32 fundamental Iranian dams and efficiency of placed
powerhouse on them in 1393 [Research]. Dam and Hedroelectric Powerplant, 3(9), 55-66.
http://journal.hydropower.org.ir/article-1-134-fa.html

Yf


https://doi.org/http:/dx.doi.org/10.1016/j.ins.2014.02.118
https://doi.org/http:/dx.doi.org/10.1016/j.enconman.2012.05.006
https://doi.org/https:/doi.org/10.1016/j.fraope.2025.100317
https://doi.org/10.1680/jener.21.00087
https://doi.org/http:/dx.doi.org/10.1016/j.rser.2008.03.008
https://doi.org/https:/doi.org/10.1016/j.ijhydene.2025.05.082
https://doi.org/10.61186/jert.49655.9.16.187
https://doi.org/http:/dx.doi.org/10.1016/j.rser.2011.07.060
https://doi.org/10.1007/s11625-023-01440-y
https://www.mdpi.com/1996-1073/18/9/2214
https://doi.org/10.1108/ijesm-01-2024-0005
https://doi.org/http:/dx.doi.org/10.1016/j.energy.2016.05.054
https://doi.org/https:/doi.org/10.1016/j.dwt.2025.101215
https://doi.org/https:/doi.org/10.1155/2024/2812246
https://doi.org/https:/doi.org/10.1016/j.resenv.2025.100234
https://doi.org/10.14710/ijred.6.1.45-53
https://doi.org/https:/doi.org/10.1016/j.jup.2024.101840
http://journal.hydropower.org.ir/article-1-134-fa.html

b i e demes 5 (g3l Liblo e b pditdos el 5 St gdus Jol gl oS 5 Sk g4l

Opricovic, S., & Tzeng, G.-H. (2004). Compromise solution by MCDM methods: A comparative
analysis of VIKOR and TOPSIS. European Journal of Operational Research, 156(2), 445-455.
https://doi.org/http://dx.doi.org/10.1016/S0377-2217(03)00020-1

Osman, A. L., Chen, L., Yang, M., Msigwa, G., Farghali, M., Fawzy, S., Rooney, D. W., & Yap, P.-S.
(2023). Cost, environmental impact, and resilience of renewable energy under a changing
climate: a review.  Environmental = Chemistry  Letters, 21(2), 741-764.
https://doi.org/10.1007/s10311-022-01532-8

Perpifia, C., Martinez-Llario, J. C., & Pérez-Navarro, A. (2013). Multicriteria assessment in GIS
environments for siting biomass plants. Land Use Policy, 31, 326-335.
https://doi.org/http://dx.doi.org/10.1016/j.1landusepol.2012.07.014

Ranjgar, B., & Niccolai, A. (2023). Large-Scale Rooftop Solar Photovoltaic Power Production Potential
Assessment: A Case Study for Tehran Metropolitan Area, Iran. Energies, 16(20), 7111.
https://www.mdpi.com/1996-1073/16/20/7111

Razmjoo, A. A., Davarpanah, A., & zargarian, A. (2019). The Role of Renewable Energy to Achieve
Energy Sustainability in Iran. An Economic and Technical Analysis of the Hybrid Power
System. Technology and Economics of Smart Grids and Sustainable Energy, 4(1), 7.
https://doi.org/10.1007/s40866-019-0063-3

Ren, J. (2018). Multi-criteria decision making for the prioritization of energy systems under
uncertainties after life cycle sustainability assessment. Sustainable Production and
Consumption, 16, 45-57. https://doi.org/https://doi.org/10.1016/j.spc.2018.06.005

Schmitt, R. J. P., & Rosa, L. (2024). Dams for hydropower and irrigation: Trends, challenges, and
alternatives.  Renewable  and  Sustainable  Energy  Reviews, 199, 114439.
https://doi.org/https://doi.org/10.1016/j.rser.2024.114439

Schultz, H. S., & Carvalho, M. (2022). Design, Greenhouse Emissions, and Environmental Payback of
a Photovoltaic Solar Energy System. Energies, 15(16), 6098. https://www.mdpi.com/1996-
1073/15/16/6098

Sedady, F., & Beheshtinia, M. A. (2019). A novel MCDM model for prioritizing the renewable power
plants’ construction. Management of Environmental Quality: An International Journal, 30(2),
383-399. https://doi.org/doi:10.1108/MEQ-05-2018-0102

Sengiil, U., Eren, M., Eslamian Shiraz, S., Gezder, V., & Sengiil, A. B. (2015). Fuzzy TOPSIS method
for ranking renewable energy supply systems in Turkey. Renewable Energy, 75, 617-625.
https://doi.org/https://doi.org/10.1016/j.renene.2014.10.045

Shahsavari, A., & Akbari, M. (2018). Potential of solar energy in developing countries for reducing
energy-related emissions. Renewable and Sustainable Energy Reviews, 90, 275-291.
https://doi.org/https://doi.org/10.1016/j.rser.2018.03.065

Shakeri, A., Ghoreyshinia, S., Mehrabi, B., & Delavari, M. (2015). Rare earth elements geochemistry
in springs from Taftan geothermal area SE Iran. Journal of Volcanology and Geothermal
Research, 304, 49-61. https://doi.org/http://dx.doi.org/10.1016/j.jvolgeores.2015.07.023

Shao, M., Han, Z., Sun, J., Xiao, C., Zhang, S., & Zhao, Y. (2020). A review of multi-criteria decision
making applications for renewable energy site selection. Renewable Energy, 157, 377-403.
https://doi.org/https://doi.org/10.1016/j.renene.2020.04.137

Shapna, K. J., Li, J., & Hossain, M. L. (2025). Solar energy integration in off-grid communities:
empowering remote areas in Bangladesh for sustainable development. Discover Sustainability,
6(1), 371. https://doi.org/10.1007/s43621-025-01214-9

Shatnawi, N., Abu-Qdais, H., & Abu Qdais, F. (2021). Selecting renewable energy options: an
application of multi-criteria decision making for Jordan. Sustainability: Science, Practice and
Policy, 17(1), 209-219. https://doi.org/10.1080/15487733.2021.1930715

Sobczuk, S., Jaron, A., Mazur, M., & Borucka, A. (2025). Renewable Energy and CO2 Emissions:
Analysis of the Life Cycle and Impact on the Ecosystem in the Context of Energy Mix Changes.
Energies, 18(13), 3332. https://www.mdpi.com/1996-1073/18/13/3332

Solaymani, S. (2021). A Review on Energy and Renewable Energy Policies in Iran. Sustainability,
13(13), 7328. https://www.mdpi.com/2071-1050/13/13/7328

Soleimani, K., Ketabdari, M. J., & Khorasani, F. (2015). Feasibility study on tidal and wave energy
conversion in Iranian seas. Sustainable Energy Technologies and Assessments, 11, 77-86.
https://doi.org/http://dx.doi.org/10.1016/j.seta.2015.03.006

Yo


https://doi.org/http:/dx.doi.org/10.1016/S0377-2217(03)00020-1
https://doi.org/10.1007/s10311-022-01532-8
https://doi.org/http:/dx.doi.org/10.1016/j.landusepol.2012.07.014
https://www.mdpi.com/1996-1073/16/20/7111
https://doi.org/10.1007/s40866-019-0063-3
https://doi.org/https:/doi.org/10.1016/j.spc.2018.06.005
https://doi.org/https:/doi.org/10.1016/j.rser.2024.114439
https://www.mdpi.com/1996-1073/15/16/6098
https://www.mdpi.com/1996-1073/15/16/6098
https://doi.org/doi:10.1108/MEQ-05-2018-0102
https://doi.org/https:/doi.org/10.1016/j.renene.2014.10.045
https://doi.org/https:/doi.org/10.1016/j.rser.2018.03.065
https://doi.org/http:/dx.doi.org/10.1016/j.jvolgeores.2015.07.023
https://doi.org/https:/doi.org/10.1016/j.renene.2020.04.137
https://doi.org/10.1007/s43621-025-01214-9
https://doi.org/10.1080/15487733.2021.1930715
https://www.mdpi.com/1996-1073/18/13/3332
https://www.mdpi.com/2071-1050/13/13/7328
https://doi.org/http:/dx.doi.org/10.1016/j.seta.2015.03.006

ATZRIAL 2% ST ST VUL PR Sl dna g 53 (2 e S5led s

Steffen, B., Beuse, M., Tautorat, P., & Schmidt, T. S. (2020). Experience Curves for Operations and
Maintenance Costs of Renewable Energy Technologies. Joule, 4(2), 359-375.
https://doi.org/https://doi.org/10.1016/j.joule.2019.11.012

Tizpar, A., Satkin, M., Roshan, M. B., & Armoudli, Y. (2014). Wind resource assessment and wind
power potential of Mil-E Nader region in Sistan and Baluchestan Province, Iran — Part 1: Annual
energy  estimation.  Energy  Conversion  and  Management, 79,  273-280.
https://doi.org/http://dx.doi.org/10.1016/j.enconman.2013.10.004

Wu, Z., Ahmad, J., & Xu, J. (2016). A group decision making framework based on fuzzy VIKOR
approach for machine tool selection with linguistic information. Applied Soft Computing, 42,
314-324. https://doi.org/http://dx.doi.org/10.1016/j.as0¢.2016.02.007

Yazdani-Chamzini, A., Fouladgar, M. M., Zavadskas, E. K., & Moini, S. H. H. (2013). Selecting the
optimal renewable energy using multi criteria decision making. Journal of Business Economics
and Management, 14(5), 957-978. https://doi.org/10.3846/16111699.2013.766257

Zahedi, R., Zahedi, A., & Ahmadi, A. (2022). Strategic Study for Renewable Energy Policy,
Optimizations  and  Sustainability in  Iran.  Sustainability,  14(4),  2418.
https://www.mdpi.com/2071-1050/14/4/2418

Zandi, 1., & Lotfata, A. (2025). Evaluating solar power plant sites using integrated GIS and MCDM
methods: a case study in Kermanshah Province. Scientific Reports, 15(1), 3288.
https://doi.org/10.1038/s41598-025-87476-9

Zoghi, M., Houshang Ehsani, A., Sadat, M., javad Amiri, M., & Karimi, S. (2017). Optimization solar
site selection by fuzzy logic model and weighted linear combination method in arid and semi-
arid region: A case study Isfahan-IRAN. Renewable and Sustainable Energy Reviews, 68, Part
2, 986-996. https://doi.org/http://dx.doi.org/10.1016/j.rser.2015.07.014

12


https://doi.org/https:/doi.org/10.1016/j.joule.2019.11.012
https://doi.org/http:/dx.doi.org/10.1016/j.enconman.2013.10.004
https://doi.org/http:/dx.doi.org/10.1016/j.asoc.2016.02.007
https://doi.org/10.3846/16111699.2013.766257
https://www.mdpi.com/2071-1050/14/4/2418
https://doi.org/10.1038/s41598-025-87476-9
https://doi.org/http:/dx.doi.org/10.1016/j.rser.2015.07.014

