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Abstract

In the 21% century, global efforts to mitigate environmental pollutants have focused on fostering a low-carbon
economy and advancing energy sources that minimize greenhouse gas emissions and energy consumption.
However, numerous challenges persist. Therefore, this research aimed to investigate and analyze the obstacles to
sustainable development in the city of Ahvaz within an environmentally non-operating context. This study was
applied in its purpose and survey-oriented while being descriptive-analytical in its methodology. Data were
gathered through document analysis, library research, and fieldwork (questionnaires and interviews). The
statistical population of the study comprised experts in the field of energy in Ahvaz with a sampling method
based on stratification. The analysis employed quantitative methods, utilizing the ARAS and VIKOR techniques.
The findings revealed that the challenges in developing geothermal, biomass, water, wind, and solar energy were
primarily environmental in nature. The VIKOR technique results indicated that solar energy ranked highest in
terms of ineffectiveness in addressing energy challenges in Ahvaz with a score of 1 followed by wind energy at
0.758 and water energy at 0.2220. Geothermal energy and biomass ranked lowest, respectively. Furthermore, the
integration results demonstrated a varying degree of interdependence between non-factor indicators and energy
development challenges contingent upon the type of renewable energy.
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Introduction

Renewable Energy Sources (RES) are gaining global prominence as a viable alternative to fossil fuels with
recent research underscoring their pivotal role in the future. Depleting reserves and the adverse environmental
impact of fossil fuels have prompted investors to consider RES for sustainable development. Conventional
energy sources, such as oil, coal, and gas, are not only dwindling in supply, but also carrying significant
environmental repercussions. A diverse array of renewable energy sources, including solar, geothermal,
hydroelectric, and wind power, have been posited as more sustainable alternatives to meet both current and
future energy demands. Despite their potential to furnish affordable and clean energy, adoption of renewable
energy has encountered varying degrees of governmental policy support and market uptake.

Materials & Methods

This study was classified as an applied research due to its focus on assessing the development of renewable
energies and examining non-functional defense indicators. Methodologically, it adopted a survey-based and
descriptive-analytical approach. Data were collected through documentary analysis, library research, and
fieldwork involving questionnaires and interviews. The statistical population consisted of experts in the field
with their number determined through a systematic review of resumes and statistics within the renewable energy
and passive defense sectors. A minimum number of 50 individuals was selected based on this criterion. The
sampling method employed in this research was proportional stratified sampling, wherein a percentage of the
total statistical sample was allocated to each area based on its population. Additionally, to rank the indicators
pertinent to renewable energy development, a questionnaire was distributed to other experts in the field. The
snowball sampling method was utilized to select 50 relevant experts. The analysis method utilized quantitative
models, specifically employing the ARAS decision-making method and the VIKOR model for ranking with the
results subsequently integrated.

Research Findings:

The outcomes derived from the VIKOR technique revealed that the defense indicators least effective in
mitigating the challenges of renewable energy in the city of Ahvaz were solar energy with a score of 1, wind
energy ranking second with a score of 0.758, and hydro energy securing the third position with a score of 0.2220.
A correlation existed between the non-operating defense indicators and the challenges of energy development,
influencing the feasibility of developing each type of energy and likelihood of overcoming the existing
challenges based on the conditions specific to Ahvaz. This correlation varied depending on the specific type of
renewable energy. Furthermore, biomass and geothermal energy ranked lowest, respectively. The overall
conclusion of this study suggested that the development of solar energy was more feasible than those of other
energy sources. The interplay between the non-operating defense indicators and energy development challenges
determined the relative feasibility of developing each type of energy and overcoming the existing challenges
with this relationship varying across different types of renewable energy.

Discussion of Results & Conclusion

The array of challenges present in the development of geothermal, biomass, hydro, wind, and solar energy
respectively exerted a significant influence, necessitating careful consideration by relevant managers in their
planning efforts as these challenges had to be addressed concurrently, presenting a formidable task. However,
the potential for developing renewable energies varied across different energy types. According to the findings
of ARAS, geothermal energy development ranked as the lowest priority in terms of feasibility. From a non-agent
perspective, prioritizing a comprehensive and interdisciplinary approach that encompasses the broader social and
environmental impacts of energy policy and technology is imperative. This approach allows for a better
understanding of the opportunities and challenges associated with transitioning to a more sustainable energy
system, enabling the identification of effective strategies to achieve this objective. With the burgeoning
population and economy, the demand for energy in Ahvaz City was escalating rapidly. The development of
renewable energy in Ahvaz was essential to meet the ever-increasing energy demand and mitigate the
environmental impacts stemming from the city's industrial nature and heavy reliance on fossil fuels. Nonetheless,
numerous challenges existed in the path of renewable energy development in Ahvaz.



e S el s L e
1-68 o DET le ) sled A L X0 Jl

VESYVA S VYN s

Jolo st gU5 5,00, b 51sal 48 phididos Slash S A § e O

Ol Gaml Gl Ol e A oKl (630,00 5 9 Lol am JLatils ¢ F dads 05 guesus Lihas
M.mohammadi@scu.ac.ir
Ol 3lgal Glaal Ol yer g o> (5 30540b 5 5 L a3l () 99 5lewd 3 grnms
Safaee_p@scu.ac.ir
Ol gl 3lpal Gl aal Ol pem dagd ol&ENs (5325000 5 5 Wl jam sl (Obslomes Aals
n.sajadian@scu.ac.ir
Ol 3l 598l Ol ez deg otils (g 500b 2 5 Wk (5555 (s2mls (gL o
h.ebadi940@gmail.com

0 S

R4S el bt Slags Sl a5 5 00 SpS sladl uls Jaswe lasdi VT 2alS sl Sler slacabar t S5oge 533a VY 03
orl 3V els 3 g s (630mte Sla e ol cl s Oy (Sl 53 Lol 1355 00 (53531 53 g g d o 5 SILAS SLaSIS 2alS 4 s Lol
wddas Blodsl jo b agn ol Jole o a8l 5 S50, b Slaal e 53 Sl w5 s s e 5 e o s Sl Sae )
sl ) Gl 5 GlObulS (ool | s ar ags ol 03 oY Cledbl o | Jod— s 5 Lolen (A Bl s 6008
oS gl Ha 3% ol 03 SS e bprd el (5351 5 ed Glaos s OB 1t bl Sia s Olal sl el 0l (5551 mer (alas
@l ool ods a3l ARAS, VIKOR lacssS 51 0 3 45 635 (o5 5 5UT ) comomed Sl 6508 o b mulize laib
At Gt 5 53k el 351 @3 a3 G55 (oS s G55 a5 53 i 3 g Sla L 48 gz oS 5l> OLLS tags
G pddidas (6550 gl EalS s fele b adl sla el s Ole 1S 50 0F 5l - VIKOR S s ) bl
SO o e 4B S 15 g K55 53 +/TYY Sl L sl s 3 &35 53 TIVOA Sl by ool (5 A sl A5) Sl b sed
Sl il 5 ol b Ll Gl at L o8 5ls OLE 55 (g3lmplenl sl ol 53 4 p 5ol 03 i Ft 0350y 5 2l S e
S A et (algns e | Sl S b pbitdes @550 g a0 dis (Sails opl 4 303 3gm s (Sam s o8 655 bam
3,05 oS UGl e yiale S 51 ol (6551 mw 5 Lal sl 5L 5 5lal s AS g 51 fol (653 A 5 O

S5l VIKOR ARAS | ols & il (6551 S 55 108 (slaol

s s ki 5
gls 3 S bslsal g ed pdiddas s (655 anw 5 e QG L(VERY) L (63l il Ololoen o gnms (y 50 plio (ikas el 03 (Ghazs
N85 (V) PO ams 5 asliy s Lol Jale i

2252-0910 © University of Isfahan @' BY NC

This is an open access article under the CC BY-NC 4.0 License (https://creativecommons.org/licenses/by-nc/4.0).

d 10.22108/GEP.2023.137813.1587


https://portal.issn.org/resource/ISSN/2252-0910
https://creativecommons.org/licenses/by-nc/4.0
https://doi.org/10.22108/gep.2023.137813.1587
mailto:M.mohammadi@scu.ac.ir
mailto:h.ebadi940@gmail.com
https://orcid.org/0000-0003-3928-6299

VEF Sle o) opled AY Ly 0 Jlu (Jase g4l g Ll Y.

PR
Sl Sl Olgsa Sl re—-> (Renewable energy sources) (RES) 4, & a5 mbis
ol Sl Comnl ol 55 mlie pl & das o OLES Lt sty o 21 5 ol g s Jomd slacst s
&2 L RES OIS wls jon S 555 o Easl Jund Glacst o Jaesls ) e sl 1 5 550ee i3 . ils
S8 5 Kl et Ll o (g5 b .(Blylkozkan & Guleryiiz, 2016) L, s b i w s
S5 e ) s b il (6 Sainy Jammatn 5 sl O JLisey 5 s 0,8 35008 5 00

Glr Gl sl Sl Olgen 3L G,m 5 210 (ol S e (el st (655 dha3l pdo bt

58 o005 ke (6550 5053 Ak (SlacsS il Syl ks e sdul 5 ab (5351 glasl 03,50 4
a1y (5,31 Slasll 53 il 5 Ass Glacs b 3 1 Salas 31 slite Olee 5550 00l Sy (S
Sl s ey e SBT3 Cusdome Ol sl Sl 3o, G Olgea plidides slags
ol ek ol o S8 (635 4 Wl sty sl | > 6551 el o | slaa 51 S s
Sl Sy 5 et Ol redee cad oail e (S5 A o Loty g td S S0 5 55
Sla sl S el o p e (g S Bkas Sl slapldil sbmol ol L (Herbst & Grant-Smith, 2020)

Glaodo VT 2alS ol Sler lac b Y)Y 03 55 5 e pd atlis Cudyl K Olgea LKET p0ddes

sl alS 4 e st cplaS L s sl Lguéjj}\l.«_wjijcﬁ;é:l_aﬁ(gm‘jk?u

elis 6l Loyl Lsbsl vl an 55 (Iskandarova et al., 2021) 5 45 o (5551 53 o ad o 5 SlbslS

Ol lae somme avs pl il sl 13wl gla, o 0SSl s ) SL 65 FLE Rhddss glagl il a
s ) g ezl als dal IS8 sl 53 1y Ll (655 slaclw &5 ol aulio ol 5wl coin
YIY/O JJ"’@‘ 9 ﬂJ\.lJ‘:s‘Jo-u“ LSLALS‘}J"‘ )| <_5_‘;’L’ LB‘)-’ 6.:\-&)3 YY aala ol gé“bw 6[.&)l§ LSJ—”a)J ) u"«.ﬁls

s omomen (Iskandarova et al., 2021) ol (g3 Yo¥ o U (6551 (650 g Ol5en 5| (§hem >

Al Sl sl b el Bl cler 651 Lo 212508 S L ekl s i 53 48 55 e
G Gl w0l ol3500 S Sler ($55) o 4 35wt e gl sl wdls (g Sedar S
Mg 5l Ao 53 Y b ge gba a5 A5 L and 13 51 2000 JLe b O gSTes 51V Oade 5 WV Bl ress
Olsen yialsdl 50 0l ) 5528 55 .(Iskandarova et al., 2021) aas » OLi3 |y Jew 53 Sler Jtls allsU

S k;-»v"‘ ol —r 40 ﬂJ\iLsJ.i.l}J LSLQLSJ”J"‘) &M_‘) LSLAC,\}_}VJ )‘ 4.:}‘)‘}.' ZJLL:M‘} J’.?}‘ LSLQM.} B w:.;;@.ﬁ:

23 pdidides Glag3 Sl il eslana |5 (6550 G a a5l ang 5 J RS F0 50 4 S ed Olpsaeln 5 O
3P G pae S Fal G HBA S3le Gl Lo 5528 3 dinl) e 53 S a5 x2S 1 i bajluse sl
5 il slass il Olosle Gl duY iidies Ebe Sl xlay axa sslinal 5 (o0, W) bl 53 5
(Ll ) Olal 550 sose e Olsl 5 (Bl ) 01l 58 slass 3l Dbl aloal 5l as (Wil ) G (6550 Sos0 %

5 s bl i an s balina | 5 65 osesm GBI Saa L Ll &S 0 e B ot 4 S IS



Y\ Q‘J&o.b‘gwi?u d.\w‘:uaw }‘_,A‘ S J.:..\i.L:J:ﬁ 6“‘534’;‘ RM_,? dq;:..»b&n‘

3 &35 sl Clis Jals (g5 5l as o Sose e Sl iS5 rjﬂ Slaslw s 0o Seal 2L SL

Ll glags S obesle) wd a5 SL g pdidides G M8 lahg, Sleslanal 5 5508 55 (855 O an

5 ol 5 s e Sl b e Jele b plis s Soss a0 AL IO 8 B A oo s 2K

Coenl Jaaon s 5 o b —ola Bl Ol o 5 ole Ll i 5o eoliin | sl 5 gmm 50 Slas 5 (sl g
L 5 LSl nl (Slomas S0 5 3 5msn Glass 5l 3 ey s SLa, LU (e 303 Sl 3
gy il 5 el ie3laBl (g il bl s 3 3503 s 3 asec 3 (S5l
el Sl 3 pgne 5 Kl (655 s s i 55 sl ed onl 3 s e lasl Sl S e Cu s
Shesleuloasls 355 plidodas Glagl Sl e S by @ ax 5L Sleal o 5 s ol o ol s
(S5 M5 a3l sme ¢ Jalo oo wly gla e s Wl des 3l shate WYs 5 b udidides slas Sl
o5 03 3 ol st Gl a s bedt VT Slasl rals & Ll 5 6551 W5 aomec s sla il 2alS
oBajl Jolo b plos 5,055 L Slonl (e pdiidod Glagl il daw s (OISl b sl 0 25 S 51>

2y ey g Olnenss 5 OIS sl

SRR Ay
J)Jajaﬁw\flﬁjﬁjlsjﬁ Slegsle 3l 6)|j§1 sl rags sl éjfjb {pupt ZJJ\.lm}Jlul;.‘i
W‘oﬁwf)b-j‘_;}b%\

JA}}; ;5?3".3 Q;\&h 2“?:":'.’, 2\ J}b
Table 1: Research background

P L.
@\;‘J J’LA}}‘ (}‘3..9 JL.« 50 X

SSUl s 5 lags il 5l ealial Coanl 5 Sy o 45 Ldites Jiashy ool 53 Oliiows 1
B j/ a)/.l:.w/)pjj‘/j Coosd / )

Sl Al ple 05, 58 4 L L Slasi s Wl aulgss adl s sl LIS o ol - @

. Sl o kel & slas ) bl ‘

Asls O3 I ) gmes 53 ol 5 bty 5 (S5 aher Sl udi s ' j z
‘;a[ﬁ.&'/ 3
Slass il 5l eslazal &g (63,5l 90 sl gladde Sleslazal b g opl s v
o o slas il oS j

L‘ﬂ&‘j&‘bd‘f&ﬁ.}w‘w‘@i\.@)éw‘a.,\,i:%&lijﬁ.&.&.l;ﬁ ) D /,/\

. cla gl 00 Sl b 4o o

iy S U osls (ials Ol 5o 1) aedg Nl Ol SU slag5 )l anw s 5 Gutos 3 z
el -
3 bl 03 s el i (OISl By bl (65 b 3Ll L j

. . ) S s ol Ll / NES

o Smlie Sldy i (653 Obe nl 534S 3l ol bt (6550 s Al A b e oz

. 4 . o . 9 5o 0 e 43 i J1z
el O o Okl 53 e bl sl slagss il obasl 5 IR I 02 oA
)

1. www.satba.gov.ir



VEF Sl ) oyled AF b F0 Sl e g5l 5 Wi i
&l:%
@L‘.’S J&j}; b‘ﬁ JLMJB-MJ:\
slaobastle gl edaniles gla gl 53 dge St Sz selowsas @B L Glae | b L dog sl en B
Q\ﬂwwli)zélf)\plg;?w;wbCﬂw‘u%uj]a)\.g;;jjb‘& C,JLJ)",,«L,«/)JLJLM“}L«/,JE \‘qg
.. = - . . P N 2
sl s seds o elesdn sl gl 5o b b SG slaolentle gl e 55 (655 5 oS il o sy 2 55 bl
‘C,\M\&I'&jé}figj;;_-a;_-)b\'\oQ@;‘-Qijl_,\g}gjl;_-:\zjs\/\'C,.@;.- JL@M,’(_S)J}AJ&/{AA)ATJJL]G '."\ -
K
Gilsal 5 sgdipe e bl
g.;’JL?a":":‘::’,
z . o
oo slas L (V3300 It JUY WO W 5 dde O adlae opl o slag Lo o4l I3V
Sl slad e 5 5 S eslinad G35 S el o 5 USE S Sl (Sl 5L q
e bl sl eddonlinal (slaslne 305 b5sl aay 5§ 6 A (g5l oS s jaass sladie jloslézal b pdlsdoe? E
)
<

O S35 S 5 5 Slodnl B e i (55548 51 OLES ey cnl b
bt ety OSLS Iy eals dalyr olantl 3 woodn] 53 G s gl a1y

x)‘ééjf\cujé ng:.;ywuidam;@ba}l)%

Coiol g _plolidaed slacs s il

‘f::':-l:'-" ° ij"/

Brahim
(2014)

TR P v VR PR TR C S C‘f" e ol aS s e OLAS G ol C,u

oLlis U’:“A}}n' L;;lSl} CLL:"WM)J\J b Q,.ljjjl JJ,S.QSA))JCM«.L) L;)’J.,\J;A.ub!

e (57 el Sl sl

Kabak &
Dagdevire
(2014)

& i el /A0 055 b (galiaml jlme 51 pul (gl slrs w3 45 Aad e WSS el
Syls aslae ple g s

caladl (b la S5y oS 5 5o @l UG 5 e ol oS Sl S _ . =
. . . SpSpad 2l Gl S M=

st @l cml b el (alane 5 RER) wSle U3l sladie b slazarl  uilow T S -l
Pl 2 e B lajl 5 =

ANP , DEMATEL sladas s 5 LRER - seite Ot w 4S5 55 0L < 23S
: : , : : s 2 o
-t m oa

Al She s LSS O sen

G351 e 4 o Glacs s S L JUml 8350 cdalys s glay siS 3 b o e

Lalys a8 ey 528 o3 blies S o SOLal (63b slagss Sl o5 st Oode plydbdons B i =

L Kadlé) 4 o35lss o

Gl o Bl ol 5 ol S 3 e G ey Jlo Bl 35088 L ol ‘ - )

Ol (slas il @

Wile e ot g (5550 b b gl s 03 55 (551 51 LaypiS ol 53 oS &
235 (6 S Sl Kadle

bl sl BES) (Sl 655 s3loe 5 lacustd Sbsl sy ool 00 | ilee s slagsslis oL Q

—

S T i LIS R I e sl €ES) < T ol N

Z. Z . . . 4. =

Jelse oms Y eoju;;aéu:)&_})Q_itmduﬂlg-b:;@}ﬂé)&—\ dlls) pidiksdzer (slacs s i =

_ -

adya sla ey 5 2l g5 ol PL! sl 8 Sk 152,50 ;

(ostmzsn YL/ %%

A e ealgdy ol G 6ol 6801l

e S35 Anlllas e S5 iz als Slazed 48 a5 0L s onl 5o Ol
(omamed 355 g Il gl g ) Sl 4 ol jolas (555 OLesiS o 5l
DL glaean T O s 55 JIu 8 Sl s e sl S 65 1y olaely o lazul ol

a4l kS g5kt

S 585 S5 355 s 1012
OlaiS 3 L solsad s> 5
sl

Bloomfield
(2019)

OB, A

g




Yy f)‘)&o.b 9 4&...’;? 03 (Ghaswe ‘;d:..a.a }‘_,A‘ S J.:..\i.L:J:ﬁ 6“‘534’;‘ RM_,? dq;:..»b&n‘

c(\v‘\-\)db&.& 9 QL&HS ‘(\VQO)oJ\)QLw.l_w 9 ngx_..p\ Lguu:,a)} PLY bj_&da UM \ J)Jo- @ 4;-‘}.7[.:

Q)j..a U‘l‘b fJJ\J &LAC))LLT 9 QSJI.;*.A Ll ﬁ\;— U’:”A-ﬁ}»’ L’ (\Vd\/\>>\}w> 9 6}5‘ ‘(\VQV)Qb&.@.& 9 )UJL

QTJJ‘&S@|JEM&S:J§UJ&Q)}44{} Sass sl a a5 (WWA0)esl30bde 5 (g | Jags 5 &S

sl 3 Oliises (om0l ol ol gla g )8 w08 K s 5 slagss )
ks o (55 g5 0l y Su sl &S (osbas tllesls 13 I s 53 1y 6ol 5 bt Glas Sl dan s
5 OLeblS Jtags ol ol b iy Glapl Il L ol tass iluplesl 5 oS 5 ol 0T ool slis a5 Ul
Wl O g slaed VT 2alS O Gta 48 sl ol plol La jgd 038 pdycnms s sl L3 1TV
GIL 5 L G 5 glaa b OF ja 15 enls ST 23 | g b Glgniy o8 a3l Lo b andllas b j2assy ol
OF sl Ll sl ol a5 i slags3 il dam 55 lapl ) Olgioar (48 (ST (2alS 5 ooy s
3 el (goladl (ol 51 01, 5 slaal ( S 5 ald il oS (6 sbas tol ol o) il slal Sl
bt it ISl Sl (hasn 3 Qe iz s D (JalS sba WS Lae s (aib
Sle s 3l el By 1 OLer 5 0LBS (o lgins 5 Lles S s 1y 35 A5 gl
axy . Llod o g o lands L;;Wsdu&;i:;\ﬁ' - s 5 Olages bl clis S eslann | e 5Lz 3|
3y g Olids ol |y ccl S 5,0d3 L3l ol s L (VA0 5 5650 rags nls

S Gl sl e Bl Ll sleal b gd ol aS Klesls rt?v.;‘ O 50 8 gl

S p e Glagl il ple 4 G (el (S5 4w s e 0L B35 Gl iy S 45 0kes
o> molr haghy plpls fCaw lodd (G 0S A g Sy ge At olo | i GlagS 5l gl 4 |
Slaiasy nlo b ol tags glaosls Koo 5l asl sbd ol sl bty 5l las same O 3 &8 355
Sy 2l s oo bl oz g pdikidod Gl jl o 53 (oS5 b & s 51 et
o ol | oyl e 5l el 1y e Sl op zi (g5 g5 oMS 53 La il g pluS 55 eals Ola oSyl
G 3 oS 355 ey bl 43S o (S3lmplenl 5555 e b Cmal B3 (a6l a3l opieen
53 S5 oS sladde 3l eslizal (w8153 Sl €58 Saal it Glacsd Sl dam s 3 se sl b Zoenl
el 3 g Sty b b ol ras 5l sl 5 S S s s e
S Gosba s e DL placald 5 Culd o 5 alie )b Glatagh Lo Jlash Al
Wang ) cowl alis axy 31 0L S ol eslital o lasdir (6 S mamad sla 2, 5 0L 5 SSly Jhas o
Slas3 a5 sl 53 35 go o Jemily 5 Lot Lol 5 ol sl Ol sl a5 Ll <(et al., 2010
otk 5 «(Brahim, 2014) syls sl assn b oosly cals coale Llxdsl 50 Bl e
ool el o Ll sl Lol sl ol w3l Jule b dblay 5,05, b oS ol (550 sl 5 e Ll

Kabak ) vb'\e:)s L;.L;C,._:Jjﬂ b J._:‘Jg.li..l}d' LS)J" CLA J..:J.Jg\:) ;SL:LS u:.uh)}i BE) Oladse .ol rL>u\ U‘;)‘))



VEF Sle o) opled AY Ly 0 Jlu (Jase g4l g Ll \

S8 ulie Ol sl am g Lol 65415 wlid o b Jagn b e WS Sy, bl ol ol «(& Dagdevire, 2014

S jf.l}cla”);f,bbﬂjkb\f.mmb fb,u’HJJj;'- ﬁ;k@;)ﬁsckwng@JT\ﬁjfwl&Kﬂ
Ol s a s Asgedal Gla iy Lol on 35 50 (6o Jomily 5 anw 5 Sla il sla ol (pizman o]
Aol la sy 5l T s soal Ssline Jol= s b 5s, Blodsl 58 50 08 5 Sap Shash ol

o &bl sl S, 3l =Bl s 55 Olddss Ll «(Bliylik€ozkan & Giileryliz, 2016) Lles S oslar ol

0 0353165, | s (Best, 2017) syl STi | ol Lasle 3l o b= hash b s o Shagh Ll S
el Glsal gd 55 dd slass Sl 5l eslanal le\S) S S TR SN Ry VAPV O | I RPN VI R U @t.a
g}':"hjj-'l ).} QULE.>|-.& 45 L;l?-JJ ‘(BeSt, 2017) w\ c.L.: (l}u‘ L;,LA) 6&0)}5 u,ul.w‘f LA).:)L..W g:,......;. g)’:"hﬁj'.'. J.}

B Slpal g 3 e mds 4w SL 1 gl ol

SRon B Sl
S o (S s 4 L5 o (6551 & T gLl i 3 S0, S S0 S s e OLES (65 50 gLl A
“ crbub_w (WY 43\)\ b gs"ud:""‘" QT JL.::M 9 .,\_&La S LS Ca_w.:)k.:za 9 L;C‘LA.:P‘\ cJloe ‘_gLﬁo)'f-)J

opl s (Bouzarovski et al., 2017) &S WS i sl 5 Ol (65K Gty Ml daalr ¢S >

By o OIS pson ph Plas Ll a Sl atls
tamalr 5 (6551 LI 1 Sos (gl ans iy plat- elal 4 L 5l eslasal -
(5P Sl cols (s J58) (S s S185 5 (Sade 585 sla ol =Y

(55 s s slet Jlat syl s L3l e ssl8us -y

Solomon&)QMJa?sf6u6)ju6lﬁ|jéjjg|6ﬁ,uuﬁélﬁ4:;9 i sl a;érfr._ a5 -4

Sl e Goseb s IS slaas; (655 Ll ar j3 a5 il Adins pas s luly cpes 5> . (Pasoutsos, 2004

Dadier o s Sy ) Pl 5 LG5 gla lass
(3P 2ol s Goledde Gl Bl slas S5, )
fhod S g Bla o 5 e =Y
s (glag Sl (slaslbl i T
(S35 S pan Slaslll i —t
(S5 e la S (Sals -0
o kS| (955 Glaptm s 55ls0 Eomy | SUS| ;050 cAae 634 gLl S 55 b

5 ladkn 5 el Axw g lacu sl D gmle (551 e G b Auls &S i | e J s sl S



Yo a‘)&ﬁh K) 4&...’;? 0> (§hases ‘;d:..a.a }‘_,A‘ ‘5*2 J.:..\i.L:J:ﬁ 6“‘534’;‘ RM_,? dq;:..»b&n‘

ek s SO Ll (See 6515 65,5005 e 03 s e S | Al S5 Lle slaac
3550 S35 D3k 53 sl elaml JUESH 51 i Ol yeas Jad (6531 5L CaeS s 1y ol ol 28
s 31 0 b 5 O1lS ol s s Sass 5 Wslg ol o e Jolpe oy ST 583 413 oy
el S5 S Do 5 e
IS i S ls (5t Sllad slaasor ples e 36 (55 5l 53 6350 s S al b

Ly 5 o e 5 (630 YV 03 51 el (6550 s sl (5 slasil DS 5 Sl B _oloir| Oded a5

S5 A Sl oA s (Lucas etal, 2022) ol ol (5551 G me Kadir il pl Gl e ed Cumex
d.k_wvﬁf 9 Jj-é‘bj-’ LSLAJl_,..a;'ﬁ‘ dﬁjﬁb)) L;’)J J.;j.:d.: 65}"\ v.,l.@?- 6l_.,ouﬁ Sl el dl.:J (2022)QL€,>-

S5A Lol pglde Al L (Ceballos et al., 2022) ol azils iolbl sl Sl 55 s O3 5805 55

Sheslit el e 5 g (Slodiulh 5sbar LB (6551 G a5l b ey e S5 6 et

Cotten & Forehand, ) s 53 (S350 JLazl (28l 5 (6550 b pme (S)s0 2 2m 42 2wt pdpdidand (glags
sl Olss lapl il a el 55 g 5,055 G Olpea (p SeS (6550 S iy (a5 (2022
5 G 0Ll QLIS canlw (g e el s blad b cxla Lol sdd gy 5 Olda
5 JUl Sl aiey ol 53 Lles S L sledial il s b g3 2E  AST 4 go—= Olaims
S s DY S13 BLIT S ol el sS s S (Urban energy transitions) (UET) (s ¢
S b gland 5o 855 SQUEBT Sl 655 5,8 o0 505 (Il G 0 15 668 ot 5 655!
5 ESle 55 b 5 st Dldlae (55l 5 e Ldlar Sl Cilies glaand ) Sl Ol O 3
S 53lsm Gt Gl Lol esgie gzl S e Jad e 555 Iime glas Ss, L 1 0T
Grd SlAxr 3,055 L i 5l M 5 5 e 05 e pn |y el 3 IS 5 e A e b
b e b a0 ] Sler slacian & alaws 53 OIS b 5 (545 Ol pdte U Slogeas

.(Cheung & ORenbriigge, 2020) cowl sl 4t

ol S 5 1sn (Sl Gl o s o s mlie (g3 97 50 e SRalS (55 Gl B Sl 05l

L Oliss (6551 cnl s Sl 5 oed e Gll 51 20 GlaodoVT 5 glollS a8 W b w6 S
5onNe) Sl odls B ol Jod (551wl Ol SU s pdiddes glags Sl Sl esliul 4
ST Ol a3l elnze sla (Wl U1, i Ole s (6550 B e b K s, (V0 e O

J.:j.)‘\.: U,L:M.eﬁ.o LSLACA?-M -W‘OJJS})A\J.)‘) ét.»béjf‘ cl...ﬂ ‘-’JJSL}'G:)b o.l...ﬂj_‘) g_JL:.J: )&}uﬂwi‘)

ad sy G55 s Ol la Ol 2021 ST 51 5 Lt sladle os caman (V60 OG5 30 5)

Sl 2 S 3 LSS 5w zee V4 oS (S den JialS Jlisw @3l g Sl S g sbe to]



VEF Sle o) opled AY Ly 0 Jlu (Jase g4l g Ll "

Il Jsbys 38 Wz 15 OF (pl Sl @ arms) ol 51 e 2022 Do 2558 55 551 Ol s s 5 A3 S35
Sba 5 55 Cad Sl A 52008 Jle s s mhaw o il s Ll 03 s e (6551 wd 2022
S5 ol Sk o sl et S g K le JLisa 1y lacd g da) 528 51 (g ols 53 Ll o) 55
Ot 3 DR i Glas i S eslina L 4 G50 s e 5 (ool B Pl Jlisay plpls 65 S 4l

QLY Ol pdoddes Slagl il emsil) A a5

3k pbae Slacis 5 5 St Glad sk Sty 23 (Lo Ol & pdpidon slagss Sl 51 o B
e 25 T 655 5 s S s JUS 3L 5 Ad s 85 e 53l s e ilese
SoA pidides wla b B e (551 IS 5l des 53 VN 50 Oler 53 0550l w1 Oler 53 i (65 )
Ol & alaslel & am gl oo b T (6550 5 ale S imes s ek eshdin g (5551 ol
e ) gadls 5o s S Sl e slagi Sl sibos Jhe Slaslow 5 Sler oISl
e 2SS sl J s vl i 5 o 3L 5 5 st S5 e ol
el 5 e S e 3l ey (g plididnd (Slagg il 3500 555 S A

Sl fl @ et glagss 5151 LIS L Slex (o S b (p e 0550l LS S0 slaBl dxn
S Sl Al o sl mn S slambeolasl 5 ekl Gbidbls oS Gl s i sl
S o LA 4 3o e (a3 B it (el Ll O O gl 51 015 o
33,5 IS Ol 551 Sl 585 6l s &2 8 a5l opl A 5 Lt | a5 5SS 2
s BT S S Wt e Sles e sl SL 551 el 53 B A e 3505 st OLSL e
S 3g dalyr SELSU S Lo 15050 (ool 03 Lleds 5ol8T Jn s slaggs Sl 5l eslize | Jasmeca 5
05,5 cpl disls JsameSS glaslasl LAl 5 cl ot ol Oldslasl 5 Cnliw 355,60 3 2 gladel s
| Sarw 5 bt Laulyy S ed s Lot o5 dnn 55 5 goltle Sbdlol il cud b 150 e > (gle sl
O (Ksl) el dalps I8 ol b 85l gl

Sl 3,555 53 pdlddad 5 pdididad (550 w53 4 a5 55 L A 5 el s ol 5o
G ROLL S pas 55 5 Ay 53 U1 Ol g xSl Al slaggl il ism o —) il dal s
SIS 3 Lk slagsssld 4 sbesls Wsar 55 pdidided slagl sl (is 53 =Y s daly el O
Conal (550 dns 33 8 53 5 ol s il Ll 13 gy Al a5 550 2t sl NS abe & 5L 5 O
Sl S8l 0l Bl 5 css Jamen 2 0T e BT 5 (6530 (6,508 51 3 sla S 0T sl 0l 3
b 6530 855705 oMl ol by 53 a5 Lol o ilb 5wy sa ola ol s b oS ol ST la s sl
Sl bl (655 mbin 5l ag Sl =) ol e 5 e e 53 T gla S G i AST
i BT 2alS =¥ ol s i slag) 5l 5l sl | Gty &S > =Y €35 40 e G e 043 Vb

Y80 (e e Glowy 5 (S S2) 6551 G pmas 31 50 Jameces 3




Yv b‘)&mﬁ 9 4&...’;? 03 (Ghaswe ‘;d:..a.a }‘_,A‘ S J.:..\i.L:J:ﬁ 6“‘534’;‘ RM_,I dqp'..»b&n‘

sl 3l iS rﬂ ol Dl el b 5508 05 S7ld 5 o glacba 5 Os s Sl el

(e ol o Ol siear) Sl sLacat bl n3 05,0y w31 L G syls ST peds cnl oSl 3 ol
sl Jole 1, S ol ) 51 Sl w2IS e Bl s el s Sl 1 03 e sl D]
e 5 ol Sl ST T Slus la 23 51 (8 sk () o mse 5 ode slaesbad L abilis 4 30
53 Sl Sast sl s JUS s Jele e I laslins 5 Jsmo | S50 ol plo sons Sl 50 5
oo S Raior 5 e S8 o3 6 JeaST ay Wil5 e 5508 e 5 Sl Sl
2ol it lony Sl s ol Sl 530S el 85l o Sl 5 (6558 Olgeay 5505 G —
L OB e 4 ol 5 phekas 3 s Camio ol a3 8 il 18 e ol A1 glac
S s e LS GeSir s s baa s ol oo 5 el (Sl S sl 8 S s
el s il sl IS sl S35 b5 Sl B s et s ol 5 6 Bl ol
Db 5 OUT A g5 ol Ol 140 B pr e GVsb whad 5 olles b (SLaolTl dlad s aidy ¢ 58

WS Culeals QLIS é(fjo|j.:|&;>,- FEE NG FRN VA PEE R PR PRA S IEY 6L¢ol_<:..,;>ﬂv.:.5:_m.eﬂ.&«
5 shs) L sl e T T a4 aS | Sl U sl ahes 31 G glacny 5 sl glakas daolSy 0

A Al g ale e ps L O

Bt B LEX
5 GG Caale & 5L 5y ol Sl ica ] (938 e il s s ccaals Blday o - ey
Sl e Sl caalslys o Lol ol | 63,008 5 o= ieo 5 Lias 5l Liash ol o3 axdlas slals
Oalsplamil S8 5 i3 g S5s 3l oo 5 Olo b e 5 03l | (g3l = glilinlis” lalllas 51 (g ks
5 Men Sl 3 s el eSS sl opimad 0l i a5 0l 03 )08 4 e O
o153l 5 sl Jebond ol a4y O o s walitin y 55 5 OGS L b r (158 0 2S00 sla ooy
ol ool o ealinal (Jale b Bl 5,80 55 L pdhdbdes slas5 il dnn 5 o e Cano s iz Sl )
s 5 S A laadje  Fege ml Al s sddpladl Slaia sy 5 el ol @ aarl o Sl ey il
Ly delidns 5 o5 b s A 0305 513 st O 05,8 Slast] 55 5 g e ol andllas 35 5des
Olseas 1 Ll o S Ln puie 31 oS pa s 8055 b B At an ol 5 OG0 51 wblize (5 1S 31 s 5o
o b Slsal el 5o Jale e WSl 5,505 b s Gl il a5 glalis, SIS ST Ol o bs
oo Sl 5 Jale b il 5SSl B 5 S s e e sty S

‘v-:j:;mﬁ L;IM;.U W}\MM f.a&fhbwm‘j&li‘))\ &ﬁ))omrﬁ]&i (LTI SJMSM



VEF Sle o) opled AY Ly 0 Jlu (Jase g4l g Ll YA

o cilime glatns 5 03 Dby jolie op Jpge dapald o lralr o b dowlone 5 0sdll olinns 2
el slias a5 s o a5 eddanlllas 555 O ot 1) Lol iass (bl dmale (5S4 gai 85L,0 S b e
ke 5 sl o soa Jale e I OB L 5 pditides el i 8 Ress 5 allel ol
(St e glaans 5 3 Lael&ails Olsl |31 L8 Y) i 00 Blus (g bl dmslr w0 ax 5l As asi s
5 Gl Joms Jad e slaobesle Jlo Olebis )8 5 Ol pde L5 Yo 5oy 3l el (LWlanr (5 ed G4k,
Slib (5 S sni Bl s 53 (6 S e bt LS Ol (51 85 O 5 O 51 (L
adlain 0T a4y ool L gad JS 51 oo 53 035 A Comer b o L &5 O po (il 3 W sad pm b o L
Bl il Slal il A 5 sl 1) 53 e pastls (gad s Sl oz (3L Aal g ola
ol L a5 s el | 3l IS (6,800 g0l s 51 O ot &gl slad end (sl A i (6 K00 O
3G 3l el Ol s (gl B as Ol Jhash ol 635 b s e 8 ot 51 8 00 slaas (O
Se & 533 T e axpa oS it eslin ol £Lis S WD Slne s bl Shami (slaslne (505 s
Sl glssS W las Cola i 5 0351 508 5363 Fa03 (Simed 5 2l Olpee s a0l ASL S
comimmat o | daliiie 5 3L UL sasOlis a5 Clodel s 0 Ao 5340 ol ol Jiash deliiow
5 AR Wl 5 skl Yo 515 00 Oleys w35 b ol hass alse Dl i ol
ol sy e s ol e el (5 4 O S e 5 645 S e O 15 5 Olaasis 1,8 Y
A ol 0 03Lizal VIKOR Jus 5 ARAS (5,5 vaal S, 5l (seiuads sl 8 0350 oS sladite ulul

St I OO S o = ol plesl 35 glail 5 laasls n (Sals Olpe anlls 51 ol 5l




Y4

O\Kes 5 aezr 03 (gharme Alanas S8 St ot Sas5 S a5 ISl

Jolo e g3 3,555 b 5108l 5t i Slas Sl A g (in IS

&35
L p .
L SleMbIb 5
Ll | )
( L N\
@ &5l Wl
\ | J
by ( )
" bl 050,
J
|
.
Jole yud aidlay 0,509,
\ J
\\4

9 lb)&b')
olgiuion

(VBRI aie) hag Oalsplon sl p s
Figure 1: Research process
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Figure 3: Ranking results of Aras model in measuring energy efficiency
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Figure 4: Comparing the challenges of energy development in each type of renewable energy
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Table 3: Final results of the VIKOR model
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Figure 5: The dependence of passive defense and renewable energy
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Table 6: The results of the dependence between defense indicators and energy challenges
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