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Objective: The aim of this study is to analyze the factors influencing the
financing of renewable energy projects to achieve sustainable development
goals using a fuzzy cognitive map approach. Methodology: This applied
research was conducted in both qualitative and guantitative sections. In the
qualitative section, content analysis with a conventional and directed
approach was employed, and in the quantitative section, a causal method was
used. Data were collected through semi-structured interviews in the
qualitative phase and pairwise comparison questionnaires in the quantitative
phase. The participants were senior managers and experts from the
Renewable Energy and Energy Efficiency Organization (SATBA), selected
using purposive and theoretical sampling (a total of 21 participants).
Findings: The qualitative findings revealed key influencing factors,
including "social responsibility," "direct and indirect government support,”
"sustainable economic development,” "environmental sustainability,"
"support from financial funds,” "commercial creditworthiness of financial
suppliers,” “foresight and capital planning,” "financial capacities,"”
"investment return policies,"” "empowerment of financial institutions,"
"renewable energy development policies," "investment culture in renewable
energy,” and "optimal management of investment risks." The fuzzy cognitive
map results showed that "direct and indirect government support for the
energy industry” had the highest output and influence, while "commercial
creditworthiness of financial suppliers” had the highest input power and
susceptibility to influence. Conclusion: This study provides a comprehensive
analysis of the factors affecting the financing of renewable energy projects.
It highlights the critical roles of government support policies and the
commercial creditworthiness of financial suppliers in the success of these
projects, suggesting that improvements in these areas can contribute to
achieving sustainable development goals.

Keywords: renewable energy, financing, sustainable development, fuzzy
cognitive map.
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EXTENDED ABSTRACT
Introduction

Renewable energy (RE) plays a vital role in addressing environmental challenges such as climate
change and air pollution. As global awareness of these issues grows, countries are increasingly investing
in renewable energy projects to meet their sustainable development goals (Peimani, 2019). In this context,
financing these projects has emerged as a critical factor influencing their success, particularly in
developing economies (Le et al., 2020). Governments have established various policies to encourage the
growth of renewable energy sectors, but challenges related to securing adequate funding persist, especially
in countries like Iran (Xu et al., 2024).

China has emerged as a leader in renewable energy investment, committing $361 billion to the
sector by 2020, while India needs approximately $600 billion to achieve its 2030 energy goals (Gandhi et
al., 2022). Despite such investments, developing nations, including Iran, face financial barriers to achieving
their renewable energy ambitions (Donastorg et al., 2017). The banking systems in many Asian countries,
which serve as primary sources of funding for energy projects, have shown little interest in financing
renewable energy initiatives (Peimani, 2019).

This paper examines the factors that affect the financing of renewable energy projects in Iran,
focusing on the development of a comprehensive framework for financing such initiatives. Using a fuzzy
cognitive map (FCM) approach, this study seeks to explore key variables such as government support, the
creditworthiness of financial suppliers, and the empowerment of financial institutions. These factors are
instrumental in creating a supportive environment for renewable energy financing and, ultimately,
achieving sustainable development goals.

Methodology

This study employed a mixed-method approach, incorporating both qualitative and quantitative
analyses. In the qualitative phase, semi-structured interviews were conducted with experts in renewable
energy financing. The interviewees were selected using purposive and theoretical sampling methods,
which ensured the inclusion of individuals with significant experience and insight into the renewable
energy sector. Content analysis was employed to analyze the qualitative data and identify key influencing
factors.

In the quantitative phase, a causal model was developed using the FCM approach. The FCM
method allowed for the identification of relationships between various factors influencing renewable
energy financing. A pairwise comparison questionnaire was distributed among experts to gather data on
the relative importance of each factor. The FCM results were used to model the causal interactions
between these factors.

Findings

The content analysis of the qualitative data revealed several key factors influencing renewable
energy financing. These included direct and indirect government support, social responsibility, sustainable
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economic development, environmental sustainability, commercial creditworthiness of financial suppliers,
investment return policies, and the optimal management of investment risks.

The results from the FCM analysis indicated that "government support” had the highest output,
meaning it exerted the most significant influence on other factors. Specifically, direct and indirect
government backing was found to play a pivotal role in attracting investments and creating favorable
conditions for renewable energy projects. Meanwhile, the "creditworthiness of financial suppliers” had
the highest input power, indicating that this factor was most susceptible to external influences, such as
changes in government policy or economic conditions.

The FCM results also highlighted that financial capacities, foresight and capital planning, and
policies supporting the return on investments were critical for the success of renewable energy projects.
These factors, when optimized, can significantly improve the likelihood of achieving sustainable
development goals.

Discussion and Conclusion

The findings underscore the importance of government intervention in promoting renewable
energy investments. As previously noted by Xu et al. (2024), government policies that provide direct and
indirect support for renewable energy can substantially influence the success of such projects (Xu et al.,
2024). In countries like Iran, where renewable energy financing remains underdeveloped, the government
must play an active role in creating a conducive investment environment. This includes offering subsidies,
tax incentives, and regulatory frameworks that encourage private and institutional investment (Donastorg
et al., 2022).

The commercial creditworthiness of financial suppliers also emerged as a crucial factor. This is
particularly relevant in developing economies, where financial institutions may face challenges related to
international sanctions, limited access to global capital markets, and domestic economic instability.
Strengthening the credit profiles of these institutions could enhance their capacity to secure funding for
renewable energy initiatives (Shan et al., 2017).

In Iran, where fossil fuels continue to dominate the energy mix, the government must develop
policies that make renewable energy projects more financially viable. This may include offering long-
term contracts with guaranteed returns, reducing the risks associated with fluctuating energy prices, and
implementing transparent regulatory frameworks that protect investors.

The study concludes that a comprehensive financing framework for renewable energy projects
must address the interconnections between government support, financial institutions, and market
conditions. By improving these key areas, Iran can enhance its capacity to attract investments in renewable
energy and contribute to global efforts to combat climate change.

The study contributes to the growing body of literature on renewable energy financing by
providing insights specific to the Iranian context. Future research could further explore the impact of
international sanctions on renewable energy investments in Iran and examine alternative financing
mechanisms, such as green bonds, that may mitigate the risks associated with traditional financial
institutions.

In conclusion, the successful financing of renewable energy projects requires coordinated efforts
between government agencies, financial institutions, and private investors. By fostering a supportive



regulatory environment and addressing the creditworthiness of financial suppliers, Iran can unlock the
potential of its renewable energy sector and move closer to achieving its sustainable development goals.

Y4
E-ISSN: 3041-8933


https://portal.issn.org/resource/ISSN/3041-8933

!

alxo <o lung

Alae a5
VT e ) 50 el 28l FE-OO amio X o )lods oY 0,90
VEY jou 508 YA Gu,b j0 ool adpdy

VFoY o0 W b o o0l yioie

AU 9 e i g Lgy o wne

o s
Ty s gement 34 st b

YR -ARYY 1 (Ssg nSdl bl

Hl anwgs Sloal gl pagasaxd 65,5 sojepm Jbo
L;}Lé o Ll duinids oj.ig.g)l.g

ool 50 IS 51 Jolge

fél%bﬂlﬂ‘dw‘j}:i;%t V@M@UU)ALS‘ Q*“Lg)iuxﬁoswt \‘S:L...iww

Ol eiaS 0y 52 e sodaal SI3T o8l o 1S Mol s azlg ¢ Srio ok 09,5 .

Ol el ool Sl5T olKtils cogiz o)l 5 Ay o aio Sy pae 09,5 .Y
Oyl el sl Sl5T olKils cogiz )l Ay o cixio Sy poe 09,5 Y
Ol el ool Sl5T olKtils cogiz )] j5 Ay o iaio Sy pae 09,5 F

m_modiri@azad.ac.ir :Jgiwwe oddiw g5 Juos|*

ouS>

i Sledo!

s (sl oz 6550 slacsen o el o 3851 else Julo (agsy cnl o idu
560 g5 5l G cnl tewbe gy ol o5 clis ands 0,55, bl arwss Blaal 4
910wz 5 (5 9,50, b lgtome Jlod 5l (A a5u 50 Canl oad gl (o5 5 (ST i3 99 0
Saslas G,k 5l a8 om0 bools .cwl o solaul Jolaa- e jhg, 5l o5 iz o
Lol 00l yglaez gy Sleolie sl any Gk 5l oS iSu y0 g 4l lisledss
G S35 o9 5 miymaas ol plejle )] GLls )5 g plpae Jold QeSS L
el Al . (a VY slaw) ol Cbl g,k g aiedun (5 S diged | oolaiwl by aS" wisg (Lilw)
Selinl gpiedsiea ols A5 5 sulS Jlee a5 ol olis magh S i
S aecan; g b Mlul golaBl anwg Mg iyl g b slacoles"
Syl g 6 K00 " Il slroaisS el (6, el ' b ol slaggois 5l Slocy
ol e 1 gileanals” 6l al e 053l lacwln” M b slaced b " slals
Copae’ 5" piianam 65,0 10 (6l ke o S 8" M R asas (655l Ayt slacsls” M b
5 b slacolem" a5 ol flis o3l colis and mls o "6 I8 Al S, dige
" Jle oS el o )boo Ll 5 6 008 ,5T a3 i 655 Caio | g pitiane pué
2 A5 Jelse 5l oole o @l L ol gl g S Al o 1) sy a8 G i
Gl jlel 5 cdgs nlex laciilin o5 was e olis pdinass 6550 sleojsp Jbo el
@ g Jolge ul o9 9 WS (o0 Wl Waojgp (ul Cudse )0 (coe 2B Jbo QB0 el

A5 S8 Il dxwgy Blasl 4y olows

iU ol andi Iyl dewyi o Jo u‘-"b JURVRVRT S DS VRN 5| W L3

o goi

ol 293

o ol g olcw! ogx
Jolse . (VF-Y) 7 Sbrebel  soesra]ly
$iPl seign b el ye IS
5,559, b Llasl axsgr Blaal gly pdsasass
YE-00 (), 5 5 s

@0 ok

Alie opl Ll .cal (B)odins g 4y Blae

IS b Gl Sl3T (i 5oy

sl 3,5 590 (CC BY 4.0)



https://www.dmbaj.com/
http://creativecommons.org/licenses/by/4.0
https://orcid.org/0009-0003-8122-9383
https://orcid.org/0000-0001-9694-5102
https://orcid.org/0000-0001-5904-0152
https://orcid.org/0000-0002-0665-5126
http://creativecommons.org/licenses/by/4.0
https://portal.issn.org/resource/ISSN/3041-8933

m l VP (oo 0)loud cpgun 090 515 g o Juloxi 9 bgy ke Olen g (o2l

CS 2 dgnazs Gyl 5l 655 oxe oo 4 (hoad GlaS g | (56 i lame gla SanYT L ablis sl ez
S o a0 1y oz 65591 Sy3lg 50 (5,185 wrle yeo (PEIMANI, 2019) 0l Caws ol dxwgs Blaal 4 &,k ol 5l algin B ol 03,5
Slp 1y el (ol mhw ,a b la)saS diwl, uen o (Opoku et al.,, 2024) sas o Gow piuasass 5 S (65,3 e
ol g (Leetal, 2020) aul cavs pds wazs slass il drws Slaal 4 B wlos S 121 Sb 5 (RE) pdsasass slass sl gy
L J (Yuetal, 2023) oS log Caonl (ygabe slaoladl jo Jlal anwgs Blaal 4 sliws gl (b anwg b Cosl oo coge
ly o mals S5l Cogii sl 1) plosiin Wb ia08 Slas il a2 pdiaas SlagsHl 65 aloyw 23 4 azy
(Xuetal., 2024) sls «1,1 Jlasly o, Cogis

39 pdasazs 5550 s JS Ll (PeImMani, 2019) ol ool o (oo 00l )0 (55,50 0aiiS GBrae o 55 )5 lgie 4y Lol
(Peimani, 2019). ailo o casliol o (5ab ] (051 gl V5 51 oSy (prione 45 sl 0351 dusys ANY YAV Lo o L]
&l 5o 2 (Zhang et al., 2023) col ails pdasass slags sl ads 10 (6105 Glojw Yo o,LLe YV Yo Ve Jlo U op> jgiS
o)ls 5l Al g wa s slcSlu gy gl azog Yo olle £ee a4 Yo¥ JL U pdiasass 65,0 SIS Yo 4 olows
0925 opl b Lol el 05,8 sl pdsasass slass sl b lp Sl <ol S (6,108 ale s 5l w2 op! .(Gandhi et al., 2022)
(Donastorg et al., 2017; Donastorg et al., axiwa 354, Jbo ueli slo 2l § &lse b lzan olpl dlox 5 Slwl sla,gis
loosyyn azog ol e plsie 4 bl GOSTL 59,05 0 D90 LSTL B2k 51 (o (el Sl pinns S| (6l &5 (57 2022)
Syl 0l b atee ol Sal, Jlis a5 oyl pae 5 L5 jail Caws ooplply (Peimani, 2019) wleolas o)lis addle « piyasazs 635,
(Owusu-Manu et al., 2021) aias 7z 5 1) Bl (65,3 Gloosg s ;0 (6,105 Al s ¢y1,135 Asle o 457 aiS al,8 1,

(XU etal., 2024) e, 515 M5 s blee FF+ 51 ol sl pisonaos slacsi i 5o e )iy Y11 JLo o
> (Opoku et al., 2024) coul axsl (2olS o )s VY Al dws 6lo,5iS 4 Cad drwgs Jl> 50 lo,5iS 10 lag |35 aylo o Lol
Slasisl 55 e cels Lol il | ibinsns 6351 e 4 s s03b 55 0o el 3 Vb ] 35 o lillas
S a0 Slae dgs glp lbidgs slacolas a5 Wil sols las Koo Slalllas (Kim & Park, 2016) wilos,S 8,me pdsasass
byl og SBEL s a4 0gilly o))l08 e s 5l (5l a5 1> (Barroco & Herrera, 2019) coul sl pdaass sl !
(Leetal., 2020) wlos,S (5 ls055 piuasazs slass il o o el 5l oy0iS 1o Jbo g (551008 «solys

Slaine; ;o Slllae ol oad faws Glopeidss (ol ol 51 (S pdy woss Glass il o (b el Sgnte
S5 g o lie o el o alal RE i 850 50 o cpaels (gla 5], ols oale ololit gl Y shiie 4y ciliee
okas (YA) ol 5 s (i & Zhang, 2019) oS o aiwz p RE deng o0 j0 1) (b drwss (5,90 L2 (Y+19)
a5 0zl o (Vo VF) )5 5 oygele JT.(KUtAN €t al., 2018) ol 05,5 <SS RE s 4 plgms S5l 5 drlo oo o> 45 aim e
il e JLid & i lizmad w325 o2l b (Al Mamun et al., 2018) wiS o s |y Sy (6551 Litel 5 ploes sl 5l dnss

lassyl o el Sgee sl a5 Wil oS 5 OMri & Nguyen, 2014) wiva o1 o 3851 Jelse olobiss i,k 5 Jb

! Renewable Energy

)
E-ISSN: 3041-8933


https://portal.issn.org/resource/ISSN/3041-8933

S Sl alids 9,509, b Hlasly drwgi SBlasl gl pdyasand 6551 ejgn Jlo (ol 55 )35 51 Jolge m l

4 (Vasquez-Ordonez et al., 2023) ol L3 5,138 qloyw Loma (40,5 Glis> Ssk> pgas 0 i Sldlbe 4 pdhasass
Aol 3l g b Cawd 095 pdiaas gla sl drwgs Claal as ol anilg (Yo YY) goudes (5,155 (wlal oyl ) oS aSu) pgas
(UNIDO, 2022) s Is 513 oo slboss sl anwss 5 o ool sl colin (slocenlon (61,2 4

OV Lyl eSS 51 ndsssacs Slassyl ash mhe 45 aRd g0 Gl VYT Lo o ol laelSy e S ags Ll
Srae JS 5| pdonuad Gla) sl mrew 45 S9do0 (Fin 9 wilios Jed g5 51 Olnl B g5 e )e AR Sl s g Sl v
s slagss il 4 (Siwaly ol (Statista, 2024b) 5o oo 3,51, woys AT @ YoYA Lo ,5 5wl 2alS olal ps ol 63,
223 oo ylid 4l cpl ailey e gl anwgs Blanl 5 SL 65,5l pnls 50l pnl 9 995 508 a5 0wl S 8 &g a4 lio U 05 o g0
S I 5o Sl ()5 wle s Lo g 0095 3390 pdy Wazd glash il dmwg slacauliw @l 5 51 0 ) ,5aS oS
Gl YT Jlo b a0 17 4 055 (5551 S 55 5 1y 055 vz saispl e 45 3,18 1y Jomiliy el gl do 5,155 3
(Mordorintelligence, ouS o, auoyo Vo 5l G Ve VO-Y Y o ias 0,99 50 ol pdudsass slass il b 0,0 HUatil 5 oo
2024)

sy el s 555 Lol il b aalss axlye o bl anagi mpas 5 olal 1925 & Glagille Sl S (S
ol il o s YE/F aiis ol a4y YoYA B YAYY slalo o a5 ol A3 albb odg oi, JUas] o i s ol
B oo (ial3il ooy ¥Y 4 Yoo Jlo bl o i ogas 4 piuasass slass sl moms 93l ol cdiwoss onl L (Statista, 2024a)
sl Sl 555 et il 13y e 55l ansss Blaal 4y ot angs (sl 5550 (sla il b ablie 5 Ml il
Pl JBasS Spae G P98 Ced Sl VL Glag 5 b pdhssan slass il sy a8,m5 STes alle Yo olo )13 Sy gzmen
wloyo Sl Il b iyasass sl il de; 4o 053 Blaal 4 Goww, 6l olpl 525 Ll (Solaymani, 2021) coul a3 5 L
5 o3l Vb gloan s rse o JUnl (sile 0,08 aloz 51 S5 el jo el 95 4 s Ml G Sl 25 wiile (5,138
oles esls (Khazaee et al., 2022) coul axlge o Plae 5 (03560555 slaaisjo 55l 9 pg5 &5 Gialdl aile (goladl ailge o5l
PBlaz Wb g dbw Dl bl a5 ‘_,’JL> 30 Sl oy V1 ST YEYY Lo o ol pdiasass slass il JS adgs a5 REX P
Srae JS 5l ndynans Slas)pl mew 45 09,00 JUI Lol gt (el pdynans slass Sl @b 51V VO JLo b lnl G sl e )
o LAIBL ags 0l 45w e LS s e ooty K8 yb 5l alS sy HIAY 4 VYA JLo b ol s sl sy
Sladys AalS 4 azgi b g 2ol salgs Ml Glpl o (Saie ab) da (S iy 4 a2 bl seles Gl VYA L Gl
35 3 oriman lys 525 cul b b aalys azlse 551 e b olnl ol dngs Blasl 4 o, sl ey W slocs
slacue B i)l gl el GlagHliul b oljea 4iS lapucillo b g &lyjie g Guilsh (o laggin b pdyssans slagss
e Cad b Soaidy B 4 VY L LG By 0g3 pdhasass (6550 cad,b ol el cdgs g casl 00,5 Cules (6,105
Ol 5L ceplply o )ls 5L axogy as Wojey nl slp LYo adio VT 0g0s ogas (pl o aS ams iulidl Ol K3 Ve pdiagass
&3l olopatlys (opan cul 15 ablies Bl 53 ey o Slasiyl anegi ol I (Kol anes @ olis ol Jo
b oo ol Bl ) 3 i T 52 S35 51 Jolse 5uge 5 (alolid Gyl 51 (o comols Lams 350 (8T bt (sloenlons (51,10

bl il dnms Sal (sl ndsnams 555 slaeian o el o AT Jelse (53l s wiki (b 5 ololis e



m . VP (oo 0)loud cpgun 090 515 g o Juloxi 9 bgy ke Olen g (o2l

OR93 (9

Sl anwgs Blaal gl pdiasass 65, sosgyn Jlo el dguge ol Bas a5 ailbgo (69,5 (Bas 4y axgi b Guiow
5 Cowl odd a8 5 L asl Lole ded anlas 4 S (isu [0 el oald plxil o5 g 2S5 g0 0 Guasd ol il
S5g, 53 el ol yamie Jalge 5 Jaloe gliteial s plolid 4 jls a5 (Bye slod Sa) 5l (oS 5 Iiome Jelodd ST L g
5 &5 Shodl 5l Bazme lo Cgz 5,50, 50 Ll sl 00,5 (guts diwd s g bl |; (B 53 b axlas b slaas Gime e
5 A SIS Bl 5l el 5 Jolse Caled 5 45 Gl 4555 000 oSl | Ko S ol sl s sloasiiy
2 el losas jebo ar o g ole 9,559, 5l (g oy lgiome el jo o Sz g (Boe (eSS 0,50, o ol QL (6950
Slgoe Judos lioabl cobld .08 5 o cated lacilool aslas Jsb ;0 soiiSa>las g diad oo bond ba>las wslas ol s
Ol pgas 1o 35S lae g anled agi LB ol o jlel clblB gl ol oLl Jasl collB g slezel Lol colbld ol a b
0P )l g slaaidly 5 b Llow s pdy sletel (6l 09h oy ek i) 5 Lalpd 335 job 4 pdy woed slags il Jbe
O o 9 (g Al g alas l ol alad slaosls I losen job s laaidly (6 3y JWSI Sl (gl ol oolial (58 Al
Wb Gl eadl 6 ydy JLl ol b canl ouls ploil alies o ylo) 9 by, dmlas ploxl

9 0 9 pivnaad Gl Bl plosle wl)l Ll S 5 lpae Jol (55 aies (B 53 (Gedos pFaS o5 las
ol ol s asals Gl i VY olass dy w iws )0 (6,18 g diedon Jleia )8 (65,5 diged (b, b aS ail oo (Lil) G5, 55,
O 9 410 W)l (il )5 S s Jolax oS wllge iyl Slasl g £edge b s pe 025 b g 0 3 0l 3 (olalid (555 g b
sl 6,5 @z Jle V0

Ao yo )3 31 (A By & (B S B Sl addllae sl oot glignl else g Jelge Coenl il (oS 25 5o
Sl 53 25905 dnly 0,5 1z S & i ol 1y el 5 ol 1 S b sl fiae ol 5 e ol it 5,82
sl 00 oolitwl oo gyl Jolge v Jglae— e Lalg, s (sl 5518 calis ads o Sog,

Jlite Ll 5 oduzmy bt 9,505, (nl w000 (LS S rar Ojg0 ) Gl o yeiie G bLS T (65 c bl anss
5 280 pac ploal B aws oo o3l 5 aims co lis aisS o oolaiul (6.5 penai sl oly8las LS slonld ile Jos by oyl
oo, 5 a8 wiloass JuSiis o g BT SO 5l o]l (Soopud St sla g, b el a5 aips zndgi (605 el 5o 1) Coiad
alayly & 508 saums las (b co bl ands SO o U S g s o plad | oo S halgy b b g aino oo lis 1) enlae
6)_»..}‘[.) Az, oduposlid (o38 polas g Kgd o oaly oyl «.s"l’) sl o b Ysm )39 WS o e o 4 aS ol @"Laao)? O ‘ﬁk
St 59y 4 b 0S eoliiul oy Jobo 50 s 18, (g i sl UlFier 05 o g3l JUb Lol K305 008 G &S
i il )3 eesls 69,105 sl 0,8 (st G 1y ol el 18, 5955 (sl et |y s Salins (g0 o 055 (53l Jleb S
«(V)pS 5k «(+) ),)L O9% Job» Sygo |y 0SS 0 Jelse 30 )l 8 jus a5 el oals colainl (295 Sluslie del iy 5l

30,5 aseine «(F) ol LB 3 «(F) ol 30> &(V)dawsie ,5b»

! Fuzzy cognitive map

fv
E-ISSN: 3041-8933


https://portal.issn.org/resource/ISSN/3041-8933

S Sl alids 9,509, b Hlasly drwgi SBlasl gl pdyasand 6551 ejgn Jlo (ol 55 )35 51 Jolge m l

aazsly

e )ldf)." J.nb.c C‘)M‘ 9 ‘:Lwl.....u RV 469..5 u,....?u PL Gl 00 ‘bl.?u‘ ‘505 9 &S u,....?u 99 4o > osls J...l?u 9 cb).?u

J\JM\ Lo ‘(515 )3L> Le Sl )‘b u.e:.‘> 9 ‘;).C \5...‘;;4 J.Q.L?u Q)S.l?) la )L.\Jla d.:...uy Blow| LS‘J" )JJJJJJDU L.S))"‘ le.@o)j).v ‘S]LQ u...AL»
0,89y S il olpl ysiS )0 pdsasaes slass Sl Gleedsn (Jlo el sloaizr 9550 )0 Gres 5 (2285 Oliiiod (a8 aS (oS oo
Arifine et ) cuol 00,5 Lo (Y1) o, Se 4 u...n..)] aS job len conl Al 3590 10 Gaee o i (13,5 sl o Cuz g By
3 ol oS slaasSs Jsl al8 1o 5 a plonil 8 5 b adly [Lsle ans dmlas o 6y lyime Lo 5,855, 55 ol by @l., 2019
5k oS AY L e S5 Bl g oS b)) 5l o ggemme 50 w08 (lelid |) gl Bus g 5050 b e Jaloe 5 puiSlon
sy &g ab mteiie bl Caedl e 0y YV Galul s o gl il lgimme lo 5,805, 55 ol 5 (6o (5,050
3 iy Shleel eSile 6o a5 Lelse (VFAA) LSes 5 (6ot anlllas Beb oo ol 5o ot (o, 5L, alo o as o (556 ils
ey 4o s, laS gl Cya CueSl> ool 5 i & Sl mlie Cu oo Jelge aiod B> o151 peS Jalge g ol cwiogs A
3l g W0y (5 yeS aenl sl 8 L Sl 5l «(Seo) oDl Hloley 8l & o dxwgi Bgare? & >l bloB &Kl waod
6‘): ):J);bm LS)J“ LSLQ")SJ‘ ‘SILQ u,.AL: ) )‘Jf)ﬂ J.Q‘j.c 9 J.A‘B.C))) Ao ua}L.u L.A.JLQJ o (MOdII’I et al, 2019) A B> JJ.A

el 00l V' Jgax 5o &S it ol sloaisl oS wal ol Jlasl anwgi laal

V Jgu

Sl g sl pdppitz sl (sloofs (Mo ol 0 S (lopals 5 Solse o Jalpe

gl s ol Jolge
Ot baclas Shal 4 085wl 6l plil 5 ages T izl pd il
b pbalron —dle ploslo jlaly anwgs
oyl
OB rtbanlas el el o DI 85 iy ezl g (U Edginne

4SS Gl aslie g Blaal 4y Slows

OB balas bl - lSalsw oly 81055 olasdl colsras
sl sl
Lietal, 2022) Jb ool jo ol o185 o SBei> 5 Sl Jelge  puiias pf g puitens slBCole>
O r baslas ol —pdinass 55l sleessn g

Sl el 5o 05,56 g ulgs
Mironov et al., 2022) -o)bs 0 me lacalbos sl 550 Glp 6k bl

O baslae  wass 65l 6 bs (M 6 IS el JERVINWRTCS:
2N
OB baslas 5l eSSl -4z0y anass oS> 138,56 Jelse

Sl B aS by




)

VFe¥ pgun 0 5lods pgan 0598 U g cunsS” Jdexi 9 Ligy o proke

RULSEERET

OB 5 b aslas

OB 5 b aslae

OBy b amlas
Lietal., 2022
Li etal,v-yy)

OB 3 b amlas

OB 5 b aslae

(Azhgaliyeva et al., 2023)
O3 bamlae

i et al., 2022; Ning et al.,
2022;  Rasoulinezhad &

Taghizadeh-Hesary, 2022)
O3 Laslae

Al Mamun et al., 2018)

O3 Laslae

L a=>las(Daiyabu et al., 2023)
o 2>

OBy b aslas

Owusu-Manu et al., 2021;
Pratiwi & Juerges, 2020,
O3 Laslae

O3 Laslae

(De Atholia et al., 2020y
OBy b amlae

(Wang & Zhao, 2022
OB 5 b axlas
Al Mamun et al., 2018; De

Atholia et al., 2020y
OBy b amlae

I g T 4 by laanze tals
S5l 0 ozad e g Dlals Lo poe
ol Ojle 5 cwd i)l 55 oy
ol —lal solaidl axwg iy
@ g sl 5 4 ot Jb- s 90 00
o plis

el Al sl o alke
slojled ply o Zwglie —lag 25
sz

S sl des lp 3 B8 Sy
oo 5351 B pn ralS

S gl des sy Gy lame Lai
oelS - et gl (55l
o9

SO e Sy (§5LuolST
pyes g G e I cileo
dxal>

Mg a8l =g oo 51 Lo el
riyaes slass il sl (oo

oz (o000 il slaog 5 olulid
sojon sl ez NS al,w

Bgde dlml - pliaasd slagsyl
SoS impges Hlee ;o (5 M5 AL
5 S “pheyblre )l aks
ol wiile wpaz Jlo slaaig, [ pdy
e 428

—Skz Gloylil o oS el il
Sz ko Rl Hg00 5 (g il
Dl S50 Sl anale (85§ pgad
ol og oleiel 8,90 9 &5

Syglogm 9 oS5 4 rbls Gliebl
OIS le s pdlis Laas> —Q—‘

9 05y sl e s B8 el
SO szl d9nge ~olS g 5 dngs
boadb Gl cer Gnyaely
S Ohe el sass laelSy
Sy eud)b

@ bape sbdesly lubs
ooliiul —,9i5 10 plhwass slags il
Ll 5l rlly 5 992 50 (slodmilsy 5!
Ay —glgloy gloced,l )8l
s el e slog b

— oz slass Pl ale s 5k o)

Lf”” &LLQAJ'L;-JJ:.-J‘)

Aelys dnugs

ol g golaidl  aswg

&,904%

ol Canglia 5l |

Spae agy gl LEL
&5
Gy Bl 8,5 Sl o
e

ez gt AT il
ey e | ileo

Hsd 5ol 4o s

| RN\ F PSSR PRI

g saes,s el i
Stz bl e plaaes 655
S P8 5l ead anoled poai g9
)9S

P Cade ey, obx
&S ale s

LS‘ﬁ e 9 o,ﬁé GLQML:...:

&5 Fp L begs b il
oals (g3 4l g

2 d9zse slodeily )y
295S

alo ) o slacad b il
(pl33 4
b arwg g ad; 4 KeS

»d waes slas il

Sl solaidl axwg

el glab

Sle el s Bgais 5l Sloay

Ao slaoass (el s )b Leel

Slasle s 552y a5 5,55 o]

S slocad b

0

E-ISSN: 3041-8933


https://portal.issn.org/resource/ISSN/3041-8933

63 Sl iy 9,509y Lyl axwgy Blaal gl g (5551 oo x (Jlo (el ) 5105 51 Jolge

)

Kim & Park, 2016)

(Roth et al., 2021; Solaymani,

2021

(Moro Visconti & Morea,
2020

OB 5 b amlas

Donastorg et al., 2017;

Owusu-Manu et al., 2021;
Siddik et al., 2023,

Kumar & Majid, 2020)

O3 L amlae

OBy b aslae

O3 bamlae
Liu etal., 2023)

(Azhgaliyeva et al., 2023;
Khazaee et al., 2022; Pratiwi
& Juerges, 2020)

OB 2 b alas

(Wustenhagen & Menichetti,

2012)
OB > b alas

(Kim & Park, 2016)

(Wuistenhagen & Menichetti,
2012

O 2 b alas

(Ning et al., 2022; Owusu-
Manu et al., 2021)

OBy b aslas

Soumonni & Ojah, 2022)

OB 5 b amlas

(Halkos & Gkampoura, 2020;
Vakulchuk et al., 2023; Wang
& Zhao, 2022)

OBy L amlae

(Wang & Zhao, 2022

OBy b amlae

Sz b Gl o3l (58,5 ki s
Aoy CES G (yrendl — o jas LuiS
Tr SRIA 0T el S olyen
e W03 003k

e Sy — (5055 lean e Slals
S

“OLIS e ps ( camslin 39 s
ST e Gy celin Sgus e
&l

“Jl sbSes -Gl slaggte

oy P 4l

ladla)l3 redl —(53959 (slaad e
Eglil! ale

Jlo slooassS (sl o Shoe (o 43,
conlie Jbo E5lges &l o o35
S e slaonsss i (sl
a5l b 5l yeiS (solatdl anwss
Sy Gl (55180 — pdgayazs
b

o laliy 5 50 GeSiw slodslo jw S 50
ol glatwle —aje g JUl
lon) el plxil cqz oy

sbowlw Gl g g

G5l selsn e 6yl Al s
5O S (2L £ S - pdydyas
ez (g5, gleess

Jceles ool Gl 5l coles
LT ale pow Lai> 5 ]38 45 Lo oo

Sl g ol Oges )l
OO g S Coenl - 135 4o s
i ale

_6‘>LQJ ‘5Lm)|;\f<\.il.o)w A HOged Az

Sl &yl >

Sy IS oyt 55 Sy RS
5 & blog

ng.\f 4.1[.0)»: GL“‘&“‘-.‘.) 4 ylb).u
e gl mals LT il
slr 0920 Glosn) &8, 5 lulid
BN &S.M..Z) Cu e —‘SJLQ L_;LQ.)LQJ
I slaslys

Sgw olper 4 laaslejuw Suw
wl;ﬂ

S

SIS e

R e

4B, slad olx

oladl G5, 5 anms 3

JERINIRE St B

P o ghalow Bio
wlony  laodld

FERERVRCS S ST

Az (65, gleess

Sl oyee oozl ulsél
SIS ale s
slp Cold> N

Rh S LIS ke

Loy &yl Sl >
ol sl JiSelo e

3ol g e g5 Sllug S,

Sl gBg0s uoli S

Sl sloolys Sy, yrals

S5 lep 035k slacelow

o b S0 15 s 3hasadly

RO St I OIS RV Y Fw

R

S5l @ iFTale Kajs

BERNERES)




)

Sl ool 5o A8 51 Lelse adsl s ple > o cpl 5o sl adsl G gl S5 gl al> e g5 colis ands ise o

Al oolaiwl flawsie 5l e VY ollss 5l Jelse o LS ) s (6l ol ool Jlasl aswgy GBlaal gl pdsasass 65,50 sleesy

VFe¥ o 05loid cpgum 0590 )5 g oS’ Judoni g Ligy o pporo

RULSEERET

saastia o Jalse (gl odel Cans 4 slosls g ws,S soliiwl alge o alal) croad Gl ¥ Jgox 50 ead a8l eogama l lulis IS

L85 BT Jgaz ©)ge a4 adsl e le Cales 59 g Wud gea (B 53 SIS e 0l 0

Y Jgu=

olse o bls,) 4,0 O <l OZM;;’.:A Lasgd ouds oolizul sloosgaxe

o

R ol 36 Lvgie 736 ®S 55 Cencs S oS 5 Lgie 36 ol 6 G Rt
ol ob;
R - -y - Y ¥ t

ANNITES

Sl eF s 4l o Jolse G Il a4 e il
WO N Y a8 A Y s s F YY) Jelse
Yy Y- Y Yo AR v \Nd Yy Yva Y ¥ YA \ izl g picadsine
00 Y AY  FF TV Yo FA Se AV O 00 Y g peiins b 3 ki oglax
YWYy OYE ¥ Y. oYY YO oYY Y4 v Ya YA ¥ sl goladl s
Yo Y A YA YF O Fe Y4 Ya oY) Y©oYe  fe ¥ s 65l
Y& YA YWY f. . YA YA fY of oY YF  ar o o ol sl ggiio 5l Sy
Yo Y f. Yy YA \ Y Y oy O f-. OA 14 Sl swoaisS el (5 b Ll
ofF 6 Yo fY  FA YA 6. FA FF FR YR oY Y &l by 30, 4ol g 5,55 o0y
A I Y. O ¥ [ [\ [ 7\ fA Yo 4 A Sl slacos,b
fo¥Y Y ¥Y V& OOYa Fe YV BA BV YF &Y A G aylsps 053k (lacenlns
LTI & SR 1) YAO¥YYY O FR Y. AY s ¥F s ) Ao el oS 5 g jluniollss
oy of S 0% Fo 00 FY O se 8% £) Y. OY ) ey 90 (65,1 drgy (glaenlns
YA ¥YVOfY  fR ¥ YA 8- oY FY oY f- OA Y s g5l 55 6 NS asle s i b
AR (N SN AU WY SN S £ SV € SN S ¢ 6N b pos Sy iy Co e

A

ol oaal ¥ oz o addsl 658 e ile Slie co g 0l o S g jho o 656 slrasgee 4

Xij= (0i-min)/(max-min)

(V akaly)

¥ Jogux

Sl cSls aidi o Jolye o by, S o pils

E-ISSN: 3041-8933


https://portal.issn.org/resource/ISSN/3041-8933

S Sl alids 9,509, b Hlasly drwgi SBlasl gl pdyasand 6551 ejgn Jlo (ol 55 )35 51 Jolge

S ¢ WY X Ve q A v 5 0 ¥ v \ ele
\

AVE CAY eNO AT ANY YA XY SNF O AD <AY AY LAY Yy \
v

.

YYY YO “AF AT - A¥ 5
A A WA .ay $
VoY cAS MR YO - VA YA AYF LY YA CAY v
AVY LvE o -A0 CAV A T R VR (A < YA A
¥NO -20 LAy .4 .ay 3
¥o) YA CAY 20 -20 Ve
AJD  cA AP a0 -A¥ CAY eya .80 -AF Ay CAY X
DOV YO - VA YA CAY eSA AT .ay WY
oYF CAF LAY A A Y LAY - A¥ W
YEOPYd  cAY FAF AV .¥Y YA VAY OYY AYY ADF AS G335 4 3

scoles? fole 4 bgsre sYL polae 5 conl 4o 10 0,5 G (6,105,006 ©,08 onws lis (2,5 a0 B Jea 0

wAL) Ja...?:.c Sgude u.'jb s..:Lw‘ )...:L 4..;9[4 U)‘ .)9.....\ )i:.) 6[&0; &59 O g u.cla J'J‘93£5° @Lmo)f O w).nl.n LJ'J‘)"L'J 9 Kl

Slaeb o «G‘a.:.?u';',‘m.i)' Goluby «laly solazdl anwg» ‘«‘scL«:?l S rdadgiwe? Jole aw .md S pdaass o5l LéJL‘,

iy slo il Il els a3 15 by Casgemms 00imd (Lt cansl (83555 4355 oty g1 45 € Lo glaonisS yusli (g,

Des e plis ) Jalse (59959

Y s

Helse (599,55 oy Sy (FATTy ,lsed

9> 4y

4 D11

: D8 A7
| D13

o X .

L2 P9

® _ps5 D6
| D10
D3
T T T D|4"‘ D1 1

0 2 4 6 8 10

$2909 4y




m . VP (oo 0)loud cpgun 090 515 g o Juloxi 9 bgy ke Olen g (o2l

Ol 35 Sygo a4 @y slez )0 1) Il dmwgs Blasl g1y pdsasass 655l Glaejgn (Jlo (peli jo Jolge Laulg, )08 ) IS
:JQQGA
Lol 08 Sl S 4 5 05,38 o0 53U Jato olge plos o (22l & ole cnl il 699)5 a2 )0Vl (g 5 azy0 @
slcolesy Jelge Jolts Jals oo @ gl 055 Co e Sz 9 Gl 1) gl ionlple asis Jyus LB
Sy by g 6,5 o & b slacad by €l wass (65, drwy lacanlow? «idgd pubine jul g pubie
el pdsasass (6550 (o el Sgus 10 €(6,lAT Ao jus Ko 18 (K(5,135 e ps S Ay S o Kglle o
YL Conlas (Jlo opl b aiias Sl Jgbus 055 593 530 Jo 4 Jolse onl YU (655,545 ,0-Yb 29,5 d>y0 @
iy ol nlpls sl Jelse plo (o5 236 Ll st ol Sl Jolge cnl Vb (5999 42 308 (29,5 420 @
Hleeh « elaixt g i gina? lal goladl drw g & Jaracuns ) g Il Jolse? aiis 1.1 > o pos
slaceslowr 5« Jbo ol sloeS 15 (g5lwaeslg? & Jbo el slogaais 3l Slaciio» « Jlo sloonsS 1l (gl
il oo 4z 0 (pl sio cud 5 4 €608 Gl 003l
B Azl po hele Lo Jae ;o oS w502 b (o oo sloaal )0 Jelge nlinS (6995 a2 )3-0mly (79,5 40 @
INUHRY
Sygo 4 18l 5 Sigeyla Suop g, b Julo g 4550 UCINESetup 51 oolicw! b Luly, (e pile & j08 sl jo
ool 25 &S (oo 2l aSed e o b Jaite glao S plu B0 )5 o (Soop alols (5 She (Siigele (05 Bl e ) S8
ailgi oo a7 8,8 eolawl aSiil jo oo ,S 8L gl lei oo cpl 510 S Gum dab SGop alols ulul p ) Jelse olgi se (o035 o)

S s Bl S0 slee S b e oy

Y s

Sl desgi Sl sl b (55 sloojg s (o el o ST folge G Sipalo (op (Syleom e atis

¥
E-ISSN: 3041-8933


https://portal.issn.org/resource/ISSN/3041-8933

63 Sl iy 9,509y Lyl axwgy Blaal gl g (5551 oo x (Jlo (el ) 5105 51 Jolge m I

0.76

95

83\ D8
N N\ e .
0.95—1
92

D5 i a5 i slas i e el 5 1556 by Y U5 Jphar e 455 g la a5 ol

Lulg, @&ja8 cwl oads astine 30 dalg, &0 ol pegdle anl 0dld Az 5 () 5 e wlal o o )T Joled e a5 ad F
s Sacslam? Jole |y aiias aly bl cpl pai)ls 13U K0S 5 Cade O g0 4 Jolge dod a5 a0 oo Lis (] 5 aiiwn S
il bl T (23 e 5 0 A8 (e J1 LS00 Jele VY leo S (2gy5 (i L 4w oo JSLAS €0dg0 it il
ool 85 50 «(D2) g puiions pé g puiins sbocoles? Jule a5 sas o lis 4l ol adb e UVE Jlade 4 Lalg, & a8
€Cdgd pplinss puf g peiiwe Slaioles? Jolo 05d oo £9,0 Jole cpl 51 0ge 5 0l Sl (it pdiayass oyl Jb
oo Jole aw opl ol «(D8) Jle slocs Loy g «(D1L) i sz (65,0l anwg slacaslo Jole 9o b1, Soop alold o i

6,55 0o Jale pow gl jo il I8 ans aly o as > sl Jlo el 4l dgups 0 YL S e D8 lils g Julge o 5

Sox g 30 05 Ay g Wl VY Ll 500 Jelse g2 ole cnl (29,5 2598 ggamo 010 41,8 (D7) (sl il oo (530 4k 5
05 lo par Sy gy o pa> §«(D12) piiauass 6550 40 6 8wl yr S, Jale g0 p)lox o 40 0,138 o il 095
Jose ol (8 JS2) (83555 5 s Sl (S5 Tyy Jogad ool 5 iy on 51 855 5 s | e 53 5 Jo 415 «(D13)
Ol bl il plonazs slagss il (Jlo el yo Jalge plo p 1) 256 (p oy &5 siien by (63955 42 ,0-Vb (2,5 4250 b Jitwe
«(Db) Sl ol slaggane 5l Slomiayy Jole aw wijlo Y (605,9 4z j0-0S 9,5 4>, ¢ s alugly a5 Jelge aluo
S00Ss A Wls 3 o mhaw 5o a8 cwl «(D10) Jbe sl slocS o (o jlwaiaile» «(D9) (6,138 asle o 053b (slocaslow
ol o5 sm3 o oyl azily ol 5,135 o 51 <(DB) e (sloosisS puals (ko Lzeh | oiny s pebans ole s Lol 06,135 o 3!
Sleh s slrasly Coles 10 020 Sguge 1) oaisS el (g)low Jlael wilgs w0 o sl (slocS i (g 3lwaieslyy lacaulw g 003l
Slubr 5 «(D3) lul solatdl arwg» «(D1) clox! spdcdsinsd sl e «(DB) b slooanss el (s bw

bl saums lid g wipdy oo Sl g 0le (69959 ;00 Jule Vo Ll Wl g g Jelee ol oS Slxl | «(D4)‘5|a¢.>ud~wi)'



m . VP (oo 0)loud cpgun 090 515 g o Juloxi 9 bgy ke Olen g (o2l

Sgap st.: )L)f).ula J.ALC u;).».o.e,o «C«Jsb p...a.....m )...C 9 W 6L@wl.o.’>» J.ALC as Mbtsn «GILA LSLQOJ...S u...AL» LS)bU )LH.C‘» L

S5 Azl g Sy

L5 5 Conl il 93 0l Glnl pdy waas laspl )0 GBS ale s (VVY) Los Sl 6551 5155 bl
9 9095 bl Gl g 0B GaleS Fioe Yo VP Jlo U ol (g A Syl (l31 5 oo )s YO Lo o(ad Ll o5 b a8 dms oo (LS
et slagsspl sl cgs Cules gyl slaiuliw (8,5 i b o, 008 G s ) el Gl pdyauaas slagss il 5l ool
@y WS 5 Bp ods g Lojen sl ln de S0 i oS 1 il g i Wl Sl byl yo lplaS 39,00 ]
Slo 5ol 5 (6,135 ailo s a5 020 o 5lid 3 lge (ol il ool axlge Jlo OMSie b Madl s sloes 255 ¢ ol 09 (SBU o
225 slas) il slaplly S50 bl 0ogy axlge (cwlow Gla il b ol pl )9aS 5 Sl 00l el pdyyaad la )l anwgs
oz glogs 5l isn 10 Jlo pali Sgugn 10 LA 51 Jalse 5 5 g ol plol 8,5 b aidl Lole ded aslas SO lpl o 0l
s 5 i sloalad € elazrl s pylstod Jald Lol ol 35,5 g 25 amd g, |y (e (el 5l sy lgicsm o5y
SUo0asS (s (5,05 e & Jlo sl (slogane I Sleriid o) (5D ol SoLadl ans KLgo poiians
ol S 1 (5 5luaiailgy 5138 ale s 003L sl & Jlo slaced by il alopw 55, asb g (6,55 s D « b
€6,I05 lo o Sy e S pa? g € pdunuass (65,50 50 (Il Ko ) Kl Wass (65, ey sbcwlr « Jb
A3dg
QO e Gl 105 Gle syl o 0,5 9 (DS Glie slrojem Il cdgs wls lid oS s glaaidly a5 aisiles
OIS Caliw g acdga (Yo V+) ol )Ken g J 5 (V1) L, Ken 5 Slole o wlal 5 oS Coles 00l s i s, 4olip
Lietal, ) oS coles olaml anwgs 10 5,5 obdie slaoiyp arwgs slp RE slocs o (eman o595 Jbo slaz b 550 51 b
e i b g ool s, aalp s SuSS gl oy sy alip g (6,55 san D ogas o (2022; Sainati et al., 2019
Aol ails ol pad 4y i3l a5l ez ei BB Sgus Wilg o g ploml enlive Jayl il Ced g Sl jo 4y S RE axug lp Sl ol
€5, 138 Aolo s Sy Cg o (S (0 ol Jlo el sl 1y (6,105 ale s Jae a5 4l 09d SRE (sloolS's 15 axwgs g
OHlSe g Ll aes o Gl 1) Jle el 18 dile s 05,551 a8 sl pduasass (6550 ,0 €l Gle o Ko 3 Slasl D4 g
Luetal, 2015; ) oS copae |y Jlo el 5 Losgp 4 b o sy, lacdgs a5 ai)ls oSG (Y10) o) Sen g o 5 (V1Y)
SIS B 05l o cge Jole (pl g Col ais 0SS €(5,138 alo yus 003L lacewlow? Lo Jow ,o crizen (Shan et al., 2017
3923 9 003k F5 iulidl aS Wil sols yLas (VYY) 1,8 5 (jyg 9 (Vo ¥)) lggslils g il 090 00,51 (o el sloeS 0
Jelge a5 0g, 0 ,Uail coles o (Antipin & Trufanova, 2021; Veres et al., 2021) oS o oliz 1, (6,135 asle yus 0550 ¢ Kiuois

Gl «Glasl soladl anwg» &« cloix| 6 pdscadgin? slaasly Wil oo pdsasass slas) il (Jbo el dgupn 0 00 olulis

c) /‘549& WE TR g 9 J:w: N 097D C"L“’ o595 ‘_“JLo UML) 9 059, ‘éJLo égli.a Al asls O‘J.o.b £y |) « s_]a.au S

o)
E-ISSN: 3041-8933


https://portal.issn.org/resource/ISSN/3041-8933

S Sl alids 9,509, b Hlasly drwgi SBlasl gl pdyasand 6551 ejgn Jlo (ol 55 )35 51 Jolge m l

olaidlold, 5 olow| ol sogar i 10 bojgm Jlo el b lacdss (YY) o )Kan 5 o yg olol o .clils aale> o 0 (g
(Veresetal., 2021) oS o o950 |, ol

Gadib xhw can (o pdiaass gl o el jo I8 51 Jelse a5 ols lis 638 colis 4iss ol (oS w0
Ly, zokaw )0 Jole (YL 28,5 Sl o b ocaslools plas |y Jelge oy alaly (S8 & )90 4 Wil oo anlllas (ol sloasdly wios
dasg Sl g Sl o ool 05 10 B 6 L oS et €25 ois b 5 i slacolemd (SIS
Jole ol aizmen aisS colaiwl Jbo (ueli Lo Sgups 9 (soiucuglgl sy bl 5l awles co 5,40l 50 lo 1y Jol Cuglsl g el sl
3,135 o Sl Jele g0 cpl 5 Jol g5 50 g 05l « Jle slacad ¥ 4 € 0y wass (65, drwgd glacaulaw? Jole g0 bl Soo3 o s
g e 728 g prdis Slatulos? itte S5upe Sl 058 I 5 oS canlie s Sbml 4y e Wil oo Zdgs las eal,
Blse &)« aily (et laols |8 alox 5l (6 15 ylo s D) pie 5 Gils Ol yotdgs 098 oo Sleiiing € piyaaas lass pl Cnio
aiile slaggie SU slagyl i g5 o 5 15 G aler i35 sl 5 0055 otend |y S5, gh Jolse 5 a5
OLIS alo s 3555 Caz Giagdd slaoly 1 (o sy ol sl Al (g otz 35S Sk o 1) UL lacdlas
Aok wiles oo

Jole g0 cplioyle J18 « Jbo slacad,by o « 500 ssaos (65, dnwgd slocanlow? Jole 50 (g3 e bl aids pgo pdaw 4o
$lacsiyl (Jlo el Sgatp 5 Jale 25,38 13T ot (29,5 4250 Vb (o eline i g peiians slacules Jale 5 g
Gk 5l 55iS olamdl dnugi ol aslo o iz glacasls a5 ams e b5 4l ) wias Glolid gl ey @l dsagass
&S oy anTd ( Jlo slaced b g b azm ;0 5wl 0525 4 iz Jlo sloced b b ogd o czge pdiaans slagss
(VoVY) ohlen 5 J ogpas ool 50 bior dgute 55 Bolg s dnngs 9 055 (ln une 5 330 lodanlow 9 935 oo St
iz ol b olyar 558 colaidl anwsi claspal, a5 wils ST (YY) L1Ken 5 lsS (Y- YY) o Kes 5 oF5ialias
Donastorg et al., 2017; ) wls pdy ssams slass il Jlo el sl )| o oo s g0 Byl 5l doloyus 5k drwss g (5,105 aslo yun
(o oSS g lacaass olaKiulow g ()18 oy 95 co Sloian ite 90 (pl o5 sl (Kutan et al., 2018; Li et al., 2022
55 85 3 iy lacs ) Gy pslate s Sslite e sliiulow aloz Sl ol 5 (B, slze s aaailis o S Ll
22 35sty s ] a5 Sl oy 1y Sl Slaad b 115 yail50 355 o drogs o laed fb 5ugs (sl ripan

Ayt 5 Sy 2015 (sl ol ygins 52l 51 45l I 5 € aile o 552, Asbe 5 (655 002D i o e o
95555 50 39750 Sl fanily (owyp 4 A8 0 i Al ol aBl o IS S 093 (sam mhaw lopiie » (6)I wbe s Sln 3,
Ol slaSen; GRals g (alulid 6l aloaalp 4y s (lo pegd o WoolS'y il dnngs 9 0y (sl (rame 5 380 Slacanlow (ns
oo opl jo S ol A Sy LIS Gk s ol conlds o)l ale o Laa> g )]3S Lo puo 5 Colos b oS o Jb
oy sl | 5Bk Hganl e )3 9k oo 0959 pdvasaxd la) il lalil & (Jlo (el SlocS 1o (rolae (65185 41ls juo 92 ol L
RE S, s RE (635 ayloyus pls ol aS sls 5Lis (Y- VYY) oL1Ken 5 5 5ialios olallas Lol cl 5o i ad wlis (5 35
Donastorg ) cuwsl 60,5 axlse (idl> bl azwss Jl> 50 lo,siS 1o Jlo ol a5 aisl co ol il 5l Jlo pels iilas g oo S yo
ol Sgee sl S S 50 pdganan slass il GeolSy s gl 5 0l ly ere 5 GBS iumlin ol eilse LAl 2022

Saedidy Buas 4 U sl oo )5 el pidhagass oo b Sl V- 6l (6,5 sans| ol p! gy Q)\)‘gc\S@l;,dU Sguds oo Slgadioy yuiio



m . VP (oo 0)loud cpgun 090 515 g o Juloxi 9 bgy ke Olen g (o2l

VoVY Jlo 0l b a5 Saldggnd Jgsle byl il 38l el g al caws Vo YP Jlos L B SIS ¥e pdianans crezd cud b
Ll 1) (glacs 38155 090 co sl S o o 1) pdyayaend (65l axwgd ol jobo @y (g aSol (6l o)l D925 LIS VIO (s
G o B ST le s e 2 Bl 090 D B0l 4y Gy Gl S5 (gogat (IS wleyw g 98 oy 2 B oS
2z Glagh il b S gl il 5l o5l oo ;0B 1)l pdsasaed glaggyglid o Fasaz Giils JUl 5 pdsasazs slagss il
seslo ) wds glcslu ) das 515k 0,50 lacalo ) el Ho Wb CanS e 548 oo slpiing pizren S oolaiul ol
WS Gy aebp G el sl &sss 9 JU
o 50 Lo izen 5 Sl 00gs axlse loatdly noand Cudgacme b oabiiie g0 a0l (55105 4 az g b Ghaghy ool bl 5o
Ol 99 g0 gy oaiy] Slighos (sl a5 ool wal 1oy |yl dsi ln ndganass Sl Sl ool slasis; Gekos
533025 (slog5 1 o s gy chlien Sloazy 3 5 A5 s (55 085S sla b laaiie s 4 453 b | ol anllas 45 ol

o5 SN Jole G €6,108 il joo Sy Ay S i Jule cans oo lid asdllas ol slaasdl aF aisSiles oS oo |

d.JLA)..u 6[.%\_1.».:)45\)9‘.4‘59'.@(.” d‘):L\J M“>)'M'~ ‘) ‘éJLa u.uoL) WJS JJ‘B"(SQ U‘ )..)).M.x.!d.:;).mc\.fw| odds asbdy

LS gy pdyaz glaggs il (o el (5105

Lo (2,

2,10 3925 o2l olal A5 d « pol> axdllas ploil o

OB s g o8 Lo

50,5 il (SLSy A (B s (oo Allie ol (315 59
SN (2390

el oy S oley IS Jgol 5 (njlae (oled gy cnl sl o
ool cudla

A aalys Jlo)l coly (o5 Jgol Cole) Gad 5 Jgtume odiagi | Caslys 0 S50 50 pol> iyl 33 g lacsls
Jo ool

ool ailys Jo ol rpghs ol

References

Al Mamun, M., Sohag, K., Shahbaz, M., & Hammoudeh, S. (2018). Financial markets, innovations and cleaner energy
production in OECD countries. Energy Economics, 72, 236-254. https://doi.org/10.1016/j.enec0.2018.04.011

Antipin, D. A., & Trufanova, S. V. (2021). Project financing as a tool to enhance the role of commercial banks in the
construction industry. IOP Conference Series: Earth and Environmental Science,

oY
E-ISSN: 3041-8933


https://portal.issn.org/resource/ISSN/3041-8933
https://doi.org/10.1016/j.eneco.2018.04.011

S Sl alids 9,509, b Hlasly drwgi SBlasl gl pdyasand 6551 ejgn Jlo (ol 55 )35 51 Jolge m l

Arifine, G., Felix, R., & Furrer, O. (2019). Multi-brand loyalty in consumer markets: a qualitatively-driven mixed
methods approach. European Journal of Marketing, 53(11), 2419-2450. https://doi.org/10.1108/EJM-07-2017-0474

Azhgaliyeva, D., Beirne, J., & Mishra, R. (2023). What matters for private investment in renewable energy? Climate
Policy, 23(1), 71-87. https://doi.org/10.1080/14693062.2022.2069664

Barroco, J., & Herrera, M. (2019). Clearing barriers to project finance for renewable energy in developing countries: A
Philippines case study. Energy Policy, 135, 111008. https://doi.org/10.1016/j.enpol.2019.111008

Daiyabu, Y. A., Manaf, N. A. A., & Mohamad Hsbollah, H. (2023). Extending the theory of planned behaviour with
application to renewable energy investment: the moderating effect of tax incentives. International Journal of Energy
Sector Management, 17(2), 333-351. https://doi.org/10.1108/IJESM-11-2021-0011

De Atholia, T., Flannigan, G., & Lai, S. (2020). Renewable Energy Investment in Australia] Bulletin-March 2020.
Bulletin.

Donastorg, A., Renukappa, S., & Suresh, S. (2017). Financing renewable energy projects in developing countries: a
critical review. IOP Conference Series: Earth and Environmental Science,

Donastorg, A. D., Renukappa, S., & Suresh, S. (2022). Financing renewable energy projects in the Dominican Republic:
an empirical study. International Journal of Energy Sector Management, 16(1), 95-111.
https://doi.org/10.1108/IJESM-10-2020-0002

Gandhi, H. H., Hoex, B., & Hallam, B. J. (2022). Strategic investment risks threatening India's renewable energy
ambition. Energy Strategy Reviews, 43, 100921. https://doi.org/10.1016/j.esr.2022.100921

Halkos, G. E., & Gkampoura, E. C. (2020). Reviewing usage, potentials, and limitations of renewable energy sources.
Energies, 13(11), 2906. https://doi.org/10.3390/en13112906

Ji, Q., & Zhang, D. (2019). How much does financial development contribute to renewable energy growth and upgrading
of energy structure in China? Energy Policy, 128, 114-124. https://doi.org/10.1016/j.enpol.2018.12.047

Khazaee, M., Zahedi, R., Faryadras, R., & Ahmadi, A. (2022). Potential assessment of renewable energy resources and
their power plant capacities in Iran. Global Journal of Ecology, 7(2), 060-071. https://doi.org/10.17352/gje.000062

Kim, J., & Park, K. (2016). Financial development and deployment of renewable energy technologies. Energy
Economics, 59, 238-250. https://doi.org/10.1016/j.eneco0.2016.08.012

Kumar, J. C. R., & Majid, M. A. (2020). Renewable energy for sustainable development in India: current status, future
prospects, challenges, employment, and investment opportunities. Energy Sustain Soc, 10(2), 1-36.
https://doi.org/10.1186/s13705-019-0232-1

Kutan, A. M., Paramati, S. R., Ummalla, M., & Zakari, A. (2018). Financing renewable energy projects in major emerging
market economies: Evidence in the perspective of sustainable economic development. Emerging Markets Finance
and Trade, 54(8), 1761-1777. https://doi.org/10.1080/1540496X.2017.1363036

Le, T. H., Nguyen, C. P., & Park, D. (2020). Financing renewable energy development: Insights from 55 countries.
Energy Research & Social Science, 68, 101537. https://doi.org/10.1016/j.erss.2020.101537

Li, N., Pei, X., Huang, Y., Qiao, J., Zhang, Y., & Jamali, R. H. (2022). Impact of financial inclusion and green bond
financing for renewable energy mix: implications for financial development in OECD economies. Environmental
Science and Pollution Research, 29(17), 25544-25555. https://doi.org/10.1007/s11356-021-17561-9

Liu, W., Shen, Y., & Razzaq, A. (2023). How renewable energy investment, environmental regulations, and financial
development derive renewable energy transition: Evidence from G7 countries. Renewable Energy, 206, 1188-1197.
https://doi.org/10.1016/j.renene.2023.02.017

Lu, Z., Pefia-Mora, F., Wang, X. R., Shen, C. Q., & Riaz, Z. (2015). Social impact project finance: An innovative and
sustainable infrastructure financing framework. Procedia Engineering, 123, 300-307.
https://doi.org/10.1016/j.proeng.2015.10.094

Mironov, A. A., Koneva, O. V., Kasatkin, S. E., Balakin, A. P., & Popov, A. Y. (2022). Financial and Economic Policy,
Bank Financing, Investment, and Project Financing for Sustainable Development of Future Geoeconomics. In Geo-
Economy of the Future (pp. 145-152). Springer, Cham. https://doi.org/10.1007/978-3-030-92303-7_17

Modiri, M., Dashti Shiramin, M., & Karimi Shirazi, H. (2019). Identification and Prioritization of Influencing Factors on
Safety Performance Using a Combined DEMATEL and Fuzzy Analytic Network Process (DANP) Approach (Case
Study: A Combined Cycle Power Plant). Journal of Occupational Health and Safety, 9(1), 49-60.

Mordorintelligence, M. (2024). Iran  Renewable  Energy  Market  Size (2024 -  2029).
https://www.mordorintelligence.com/industry-reports/iran-renewable-energy-market/market-size

Moro Visconti, R., & Morea, D. (2020). Healthcare digitalization and pay-for-performance incentives in smart hospital
project financing. International journal of environmental research and public health, 17(7), 2318.
https://doi.org/10.3390/ijerph17072318

Ning, Y., Cherian, J., Sial, M. S., Alvarez-Otero, S., Comite, U., & Zia-Ud-Din, M. (2022). Green bond as a new
determinant of sustainable green financing, energy efficiency investment, and economic growth: a global
perspective. Environmental Science and Pollution Research, 1-16. https://doi.org/10.1007/s11356-021-18454-7

Omri, A., & Nguyen, D. K. (2014). On the determinants of renewable energy consumption: International evidence.
Energy, 72, 554-560. https://doi.org/10.1016/j.energy.2014.05.081


https://doi.org/10.1108/EJM-07-2017-0474
https://doi.org/10.1080/14693062.2022.2069664
https://doi.org/10.1016/j.enpol.2019.111008
https://doi.org/10.1108/IJESM-11-2021-0011
https://doi.org/10.1108/IJESM-10-2020-0002
https://doi.org/10.1016/j.esr.2022.100921
https://doi.org/10.3390/en13112906
https://doi.org/10.1016/j.enpol.2018.12.047
https://doi.org/10.17352/gje.000062
https://doi.org/10.1016/j.eneco.2016.08.012
https://doi.org/10.1186/s13705-019-0232-1
https://doi.org/10.1080/1540496X.2017.1363036
https://doi.org/10.1016/j.erss.2020.101537
https://doi.org/10.1007/s11356-021-17561-9
https://doi.org/10.1016/j.renene.2023.02.017
https://doi.org/10.1016/j.proeng.2015.10.094
https://doi.org/10.1007/978-3-030-92303-7_17
https://www.mordorintelligence.com/industry-reports/iran-renewable-energy-market/market-size
https://doi.org/10.3390/ijerph17072318
https://doi.org/10.1007/s11356-021-18454-7
https://doi.org/10.1016/j.energy.2014.05.081

m . VP (oo 0)loud cpgun 090 515 g o Juloxi 9 bgy ke Olen g (o2l

Opoku, E. E. O., Acheampong, A. O., Dogah, K. E., & Koomson, I. (2024). Energy innovation investment and renewable
energy in OECD countries. Energy Strategy Reviews, 54, 101462. https://doi.org/10.1016/j.esr.2024.101462

Owusu-Manu, D. G., Mankata, L. M., Debrah, C., Edwards, D. J., & Martek, 1. (2021). Mechanisms and challenges in
financing renewable energy projects in sub-Saharan Africa: a Ghanaian perspective. Journal of Financial
Management of Property and Construction, 26(3), 319-336. https://doi.org/10.1108/JFMPC-03-2020-0014

Peimani, H. (2019). Financial Barriers for Development of Renewable and Green Energy Projects in Asia. In Handbook
of Green Finance (pp. 15-34). Springer. https://doi.org/10.1007/978-981-13-0227-5_14

Pratiwi, S., & Juerges, N. (2020). Review of the impact of renewable energy development on the environment and nature
conservation in Southeast Asia. Energy, Ecology and Environment, 5(4), 221-239. https://doi.org/10.1007/s40974-
020-00166-2

Rasoulinezhad, E., & Taghizadeh-Hesary, F. (2022). Identification of Critical Success Factors for Developing the Green
Digital Financing Market in Iran. In Green Digital Finance and Sustainable Development Goals (pp. 1-12). Springer,
Singapore. https://doi.org/10.1007/978-981-19-2662-4

Roth, A., BPukan, M., Anatolitis, V., Jimeno, M., Banasiak, J., Briickmann, R., & Kitzing, L. (2021). Financing conditions
of renewable energy projects-results from an EU wide survey. Open Research Europe, 1.
https://doi.org/10.12688/openreseurope.13969.2

Sainati, T., Locatelli, G., & Smith, N. (2019). Project financing in nuclear new build, why not? The legal and regulatory
barriers. Energy Policy, 129, 111-119. https://doi.org/10.1016/j.enpol.2019.01.068

Shan, M., Hwang, B. G., & Zhu, L. (2017). A global review of sustainable construction project financing: policies,
practices, and research efforts. Sustainability, 9(12), 2347. https://doi.org/10.3390/su9122347

Siddik, A. B., Khan, S., Khan, U., Yong, L., & Murshed, M. (2023). The role of renewable energy finance in achieving
low-carbon growth: contextual evidence from leading renewable energy-investing countries. Energy, 270, 126864.
https://doi.org/10.1016/j.energy.2023.126864

Solaymani, S. (2021). A review on energy and renewable energy policies in Iran. Sustainability, 13(13), 7328.
https://doi.org/10.3390/su13137328

Soumonni, O., & Ojah, K. (2022). Innovative and mission-oriented financing of renewable energy in Sub-Saharan Africa:
A review and conceptual framework. Wiley Interdisciplinary Reviews: Energy and Environment, 11(1), e416.
https://doi.org/10.1002/wene.416

Statista. (20244). Iran: Gross domestic product (GDP) from 2019 to 2029.
https://www.statista.com/statistics/294233/iran-gross-domestic-product-gdp/

Statista. (2024b). Share in the total final energy consumption of renewable energy in Iran from 2014 to 2029.
https://www.statista.com/forecasts/1151277/renewable-energy-share-forecast-in-iran

UNIDO, U. (2022). Support to Iran's SMEs through investment promotion and technology transfer in energy and
environment. https://www.unido.it/iran/energia.php

Vakulchuk, R., Overland, I., & Suryadi, B. (2023). ASEAN's energy transition: How to attract more investment in
renewable energy. Energy, Ecology and Environment, 8(1), 1-16. https://doi.org/10.1007/s40974-022-00261-6

Vasquez-Ordofiez, L. R., Lassala, C., Ulrich, K., & Ribeiro-Navarrete, S. (2023). Efficiency factors in the financing of
renewable energy projects through crowdlending. Journal of Business Research, 155, 1133809.
https://doi.org/10.1016/j.jbusres.2022.113389

Veres, O., llchuk, P., & Kots, O. (2021). Data Science Methods in Project Financing Involvement. 2021 IEEE 16th
International Conference on Computer Sciences and Information Technologies (CSIT),
Wang, B., & Zhao, W. (2022). Interplay of renewable energy investment efficiency, shareholder control and green
financial development in China. Renewable Energy, 199, 192-203. https://doi.org/10.1016/j.renene.2022.08.122
Wistenhagen, R., & Menichetti, E. (2012). Strategic choices for renewable energy investment: Conceptual framework
and opportunities for further research. Energy Policy, 40, 1-10. https://doi.org/10.1016/j.enpol.2011.06.050

Xu, G., Yang, M., Li, S., Jiang, M., & Rehman, H. (2024). Evaluating the effect of renewable energy investment on
renewable energy development in China with panel threshold model. Energy Policy, 187, 114029.
https://doi.org/10.1016/j.enpol.2024.114029

Zhang, M., Tang, Y., Liu, L., Jin, J., & Zhou, D. (2023). Is asset securitization an effective means of financing China's
renewable  energy  enterprises? A systematic  overview.  Energy  Reports, 9, 859-872.
https://doi.org/10.1016/j.egyr.2022.12.032

AN
E-ISSN: 3041-8933


https://portal.issn.org/resource/ISSN/3041-8933
https://doi.org/10.1016/j.esr.2024.101462
https://doi.org/10.1108/JFMPC-03-2020-0014
https://doi.org/10.1007/978-981-13-0227-5_14
https://doi.org/10.1007/s40974-020-00166-2
https://doi.org/10.1007/s40974-020-00166-2
https://doi.org/10.1007/978-981-19-2662-4
https://doi.org/10.12688/openreseurope.13969.2
https://doi.org/10.1016/j.enpol.2019.01.068
https://doi.org/10.3390/su9122347
https://doi.org/10.1016/j.energy.2023.126864
https://doi.org/10.3390/su13137328
https://doi.org/10.1002/wene.416
https://www.statista.com/statistics/294233/iran-gross-domestic-product-gdp/
https://www.statista.com/forecasts/1151277/renewable-energy-share-forecast-in-iran
https://www.unido.it/iran/energia.php
https://doi.org/10.1007/s40974-022-00261-6
https://doi.org/10.1016/j.jbusres.2022.113389
https://doi.org/10.1016/j.renene.2022.08.122
https://doi.org/10.1016/j.enpol.2011.06.050
https://doi.org/10.1016/j.enpol.2024.114029
https://doi.org/10.1016/j.egyr.2022.12.032

