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Financing infrastructure projects in emerging markets and developing
economies faces several challenges including limited financial
resources, transparency issues, high financing costs, and inefficiencies
in tracking project performance. The main objective of this study is to
identify and prioritize the factors affecting the future of financing
infrastructure projects based on blockchain, to examine the potential of
blockchain technology in overcoming these challenges, and to improve
the infrastructure financing process. This research is applied in terms of
purpose, exploratory-analytical in nature, and mixed (quantitative-
qualitative) in terms of data collection method. Accordingly, in the
qualitative phase, by reviewing the literature and research background
and expert approval, the components affecting the future of financing
infrastructure projects based on blockchain technology were identified,
and then, by applying the PEST framework and expert opinion, the
influential components were categorized into fgroups: political,
economic, social, and technological. Finally, in the quantitative phase, by
designing a Delphi questionnaire, the required data were extracted
from ‘vexperts and prioritized by using Lingo software and the best-
worst method. The results showed that economic factors with a weight
of «$\Wwere recognized as the most important category of effective
factors. Among the sub-criteria, "applicable in private and public
projects” with a final weight of «,¥A-ranked first in importance. Also,
"reducing financing costs” and "frequency of use in public projects”
ranked second and third, respectively. Furthermore, the consistency
ratio obtained from expert comparisons was 0.08, confirming the

internal consistency and reliability of the pairwise judgments used in
the BWM analysis.
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EXTENDED ABSTRACT

Introduction
Infrastructure, including assets and services such as transportation networks, energy,
communications, and urban facilities, forms the foundation of social progress and economic
growth in communities. The importance of these infrastructures is particularly pronounced
in emerging markets and developing economies, where infrastructure plays a vital role in
poverty reduction, adapting to population growth, and managing pressures from increasing
urbanization. Investment in infrastructure is considered a key driver for generating long-
term growth and stimulating economies to recover from systemic crises like the COVID-19
pandemic.
Despite the significant potential of blockchain and tokenization in infrastructure finance,
widespread and successful adoption of this technology requires understanding and
managing a wide range of factors. Accordingly, this research aims to identify and prioritize
these factors in broader dimensions, to complete and enrich the existing literature, and to
provide a comprehensive and practical perspective in this field, by addressing the following
questions:

o  Whatare the factors affecting the future of financing infrastructure projects based

on blockchain technology?
o  What are the most important sub-criteria related to each of the main factors, and
what is their weight?

e How are these factors prioritized in terms of relative importance?
Infrastructure projects financed based on blockchain tokenization technology are still in the
early stages of development, and research, especially in our country, is very scarce. Since
the application of emerging technologies such as blockchain-based tokenization and its
integration with and use in infrastructure projects is new and requires more extensive
research in various dimensions, the current research identifies and prioritizes the effective
factors on the future of financing infrastructure projects based on blockchain technology
with a hybrid approach, using the results from previous research .

Methodology

This research is applied in terms of its objective, exploratory-analytical in nature, and uses
a mixed (quantitative-qualitative) approach for data collection.

In the qualitative section, the desired components were identified by using library studies
(secondary) through a literature review of existing research and using a content analysis
technique. Then, with the use of expert opinions, and by eliminating repetitive items and
consolidating, the final components, including 23 components, were extracted and
categorized into four groups: political, economic, social, and technological factors, in
accordance with the classic PEST framework, which is frequently used in foresight studies.
In this section, the statistical population consisted of 15 experts who were purposefully
selected from university professors and industry managers.

In the quantitative section, a Delphi questionnaire with a Likert scale was designed and sent
to 25 academic and industry experts, 13 of whom participated in two stages and answered
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the questions. Finally, by using the BWM (Best-Worst Method), a multi-criteria decision-
making method, the main components and sub-components were weighted and prioritized.
To analyze the data, MAXQDA software was used for the qualitative section, and EXCEL and
LINGO software were used for the quantitative section.

Results and Discussion

This research was conducted with the aim of identifying and prioritizing the factors
affecting the future of financing infrastructure projects based on blockchain technology. For
this purpose, in the qualitative phase, the required data was collected from the literature
and research background and confirmed by experts. The results of the research findings in
this section identified 23 components as effective factors on the future of financing
infrastructure projects based on blockchain technology, which were categorized into four
main groups: political, economic, social, and technological factors.

Also, the results extracted from the quantitative data analysis indicate that economic
factors, with the highest criteria weight (0.617), play a central role in this field from the
experts' point of view. This emphasizes the importance of the financial and economic
aspects of infrastructure projects and their attractiveness to investors. Based on this,
political, social, and technological factors are ranked second to fourth, respectively.
Additionally, within the economic factors category, the sub-criterion "applicable in private
and public projects” was identified as the most vital factor, which indicates experts'
preference for solutions that can be used in both the private and public sectors. The results
of this research in identifying the effective factors on the future of infrastructure finance
based on blockchain technology are consistent with previous findings. Mohammadi Fateh
and Salarnejad (2022) consider the benefits of blockchain implementation to be increased
transparency, reduced costs, improved security, increased efficiency, and greater trust,
while its challenges include legal regulations, public adoption, and the use of new
technologies such as the Internet of Things.

Criterion | Criterion Sub-criterion Relative Final Sub- | Final Sub-
Weight Sub- criterion criterion
criterion Weight Rank
Weight
Regulatory and legal
frameworks of most
countries 0.456 0.0743 7

International regulatory
frameworks - global

Political 0.163 consensus to facilitate the
Factors tokenization process 0.13 0.0211 12
Smart contract regulatory
framework 0.121 0.0197 13
Public and legal offerings for
public infrastructure 0.24 0.0391 11
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Rule-based governance

system 0.053 0.0086 21
Applicable in private and
public projects 0.05 0.38 1
Frequency of use in public
projects 0.215 0.1326 3
) Reduction of financing costs 0.379 0.233 2
Economic 0617
Factors ' Cross-border transactions 0.083 0.0512 9
Institutional investors 0.136 0.0839 5
Blockchain-based digital
currency 0.134 0.0826 6
Investment liquidity 0.147 0.0906 4
Micro-transactions 0.446 0.0446 10
Real-time access to
information 0.123 0.0123 18
Limited-scale and local
projects 0.121 0.0121 19
Social Factors 0.1
Social participation 0.117 0.0117 20
Facilitating ESG investment 0.136 0.0136 16
Higher frequency in
developing and emerging
countries 0.055 0.0055 23
Standardized smart contract 0.52 0.0613 8
Transparency 0.156 0.0184 14
Technological 0118 Permissible/ unagthorized
Factors . blockchain 0.106 0.0125 17
Integration of the Internet of
Things 0.15 0.0177 15
Sufficient scale 0.067 0.0079 22

313




O, lgo sbo oSl ol aclilial
FYeoFEY Y 0)93 £+ € bl
https://karafan.tvu.ac.ir/ :a) s (w3l

d

10.48301 /kssa.2026.536040.3269

Sojoy o mali sl o 135 T halie (gaicuglyl 5 (orluolind
S P 059, b e SW (59l (o (Bl

v

ol 0,81 s all e Sgemme ¢

00‘)' CW M).a

oyl 3 e oMol ol3T olEtils 3 axly (g Il 09 Se(s 5SS (somatils )
2Oyl @3 e ool ol3T ol&itils 3 axlg (5 laslus 0,5 wliwl .Y

Oyl 03 e ool 03T ol8tils w3 axly (5 laslus 09,5 ¢ Loils ¥

LXVCES

Ao wleWb]

sloslasdl 5 5ebgs bl o shst (lon; slojey Jbo ouls
by o Jluws o Jlo mlbis Cudgame alox 5l so0xin slo il L sy Jl> )0
Wojen o,5les 2b3; , el 5L 5 Jlo (ool (YL slaan o wcudlis &
o3l 2 ige Jalse ancuslyl 5 lolid asllhs ul ol Baa ool azlse
S8l Joill (omy 2 0z S 2 (e (Blag) laeisn Jlo el
ol ol 2l Jlo cals 9l g 5 Lol nl 2 4kl 0 ez S,
ey 5 5l s sl — BLasST iiemle )L 5l ego,n,lS bam L 5l hagl
o9 b S 5B s Gelulinlp il (S = (505) (oS 5 Laosls 59185
o omels 0an] 550 sloailhe oI5 15 40l 5 gy anin 5 Slodl
G5l G 9 lolid e L 555k 2 (e (Bl sloelsn
ceoladl o lows 05,5 F o 38 1 sloailye oI5 55 s o PEST gzl
b b oS aepe o (bl o el on wes 5y5ld g (elex]
S58l ey sleslaul b gzl Zeiwl 0, VY 51 5L 0,50 (s ools ¢ s aslicun
ols las gl a3 8 (i Cuslsl (5 = 0 e By RS 5 5]
Sl oo Jalge jlates o Spge plpie & 0PIV (59 b golail Jalge oS
039 b oges 5 poga slaoan o 12T BB o jline s oo 5o lens
ool loan e gl (oen .28 S |8 Coeal Jglad, 0 0 YA Sl
P 5 P35 S )0 i & " sages ool n 50 0 ) Sl 5" Lo
039+ AL nlyy S in e Ghe) o enbarulie (LU & 5l 18

ol By slaglad cuslis ()55l g jlael saums lis a5

gy dlis 1o g4

VEo¥/ 05 tallie CdL s
VF¥/ V-5 e 6,550
VE¥/ ALY e (yd e dy

10B3ly 2

el Jbo el
e S s gl
ol 5leeSs
RN T e P9

Q'.‘."\'" e Sgae 2J9§.M~o DMQJ&
f Sy S Cony

Mahmoudmoein1352@iau.ac.ir

©2024 the authors. Published by National University of Skills,
Tehran, Iran. This article is an open-access article distributed
under the terms and conditions of the Creative Commons

YOYA=FEY 1 Sig Sl LS
YYAY=4VaTi gl cLLS

Attribution-Noncommercial 4.0 International (CC BY-NC License)

(https://creativecommons.org/licenses/by-nc/4.0/)



https://creativecommons.org/licenses/by-nc/4.0/
https://portal.issn.org/resource/ISSN/2538-4430
https://portal.issn.org/resource/ISSN/2382-9796
https://karafan.tvu.ac.ir/
mailto:Mahmoudmoein1352@iau.ac.ir
https://orcid.org/0000-0003-4154-5077
https://orcid.org/0000-0003-4154-5077
https://orcid.org/0000-0003-4154-5077

oy g 0315 M dnid yo FEF-F1e Y 0,98 AFF bl 08,15 sale asliliad

doddo
039l ¢(g e Dl g Dbl (6550 (& 5 Joor loasiass plas Sleas g o ol Julss dacslu )

ol 5 ol ol (Vo VA ] 5 milpl) aims o JuSis | salg (goladl o, § oloxs! b iy
b el gl cole s aS ole U cwl dis p aswgs Jlo j0 gleolaidl g jeebig sl il (0 059

Tl 0 e Wl Sl B s et 3] A sl li Supe 5 ener ) b ks
S0 g Soweaily wd ) ol sl goldS Sl S o 5l G Gleie 4 el o 6 IS4Gk (Y- A
g e 48,5 S )3 VA-ygsS (6 S den aiile Siletns slagl 2w 5l (995, 3l 29,5 61 laola]
bl b s opl ol axlge gz g sla idls L TEMDES jo cilu ) Jb el (VY- Fog9)
5 o ool VU (sloan o oSl g Cudlid & bgsye Jilas g az3g (68 Gl 5l (230 L2
(Kob Jolse ol (Y 20050 5 0L5) el G335 o s 5 Lo ,5kos (i) po sl 150
Feglie glacalo ) 4 eanlih Lo (e 45 55k 4 wiloads oeie azgi BB 3l BISE" S ol 4
(Jlogylgieas (Y V\fJL#*:J“" 5 S51) 3,10 3925 sloans|d  Sialeal ¢ Slaz mhaw 10 39250 (o @lin 5
drwgi Blasl 4 oliws g golaidl o) ayud glp Gl a5 Cunl 00 )5 a5 S Sl dnae
5 JFg) cadle walg VY0 Jlo U lacslop; jo Vo e 5 YV aVle (6 I8 aleym 4 5L5 ol
0392 38 (21 Jso8 Jeaily b jspbigs IS0l SO plgie 4 um SO (5,9l8 il cpl p3 (V2 V IS
o 295 3 84 e (Sla Tig Loz S il 00,5 Lz 395 41 (5 lonm 4255 3L 5 Jlo (el
Sl a5 3,5 15 QU5 cpleasadise slasls)l)8 5,k 5l (g5l Sog5 il 5 (6030 et el ccdlals
3 S ol & daalls ilapSs wles by |y cdlun i Jb ol o 5250 slagtlly
SR g Gub ) gesan it Bldl 5 sleel Wi e (i S oo )5 (n et
oy il s Sin s Sass GhIS ke sl Wojen 4 o ied Jeted (Blen; gl
oS « EMDES slacdgs Jlaie 5l ams ilidl « EMDES slocslu ) arws o FousSeslie
2 2 g 5055 (g plez Go b Sl Jlo 5 SIS I & e Wlgion ez SO 1 (s
slocesgazme L EMDES (slacdgs o5 (arlyd ) ofag 4 ol (nl 958 (Jlo el sloany 3o 20187 5 oy
9 O Sl loys (@YU Cueal | i axlge pogas wloyw i ln LS g egee a0y
Gy dlopy Jlo oaeli 0j5> 13 S3eiSH 5 ek 4z B b Jemsily 292l (VY- S
ey Slallbe 4z 51 ol Julge 51 (grmy el Cpite 5 500 p3ls 55518 seelCbye 5 0350
ol o 5o slaoles i 0354 ( Jlo raals IS sl Ll eilazs sy pamS M 5 slo 2l g bl 4
) pole gsy ©y9p syl Slodl jo Ml anl 4135 )15 4255 3590 yieS (gl g 5 Shlex

' Subhanij, T. and D. Lin

¥ Straub

¥ Wood

¥ Emerging Market and Developing Economies
® Tian et all

* Rokicki, B. and M. Stepniak

¥ Woetzel et all

315



ol g 6513 M aws po FEY_F1e TY 0,90 NF+F oliasli (81,5 cole aolibad

Sl BWM) (2 ot 59, b PEST szl S 5 ) (g ol ol 558 05l (oo aez
losg 3l (8551 9,509, cnl 9slon ol 2 1) ailjglid 5 (eloial (olamdl (oulow slal galr Julow (Sl oS
S35 ol Lol wlosss 35 pate 85 Jloly 38 sl 3 Bias 45 5J5 oy sla sy & o
B SO &l 5 092 g0 Dbl (g5le € g JoaST 00 ;S olal yo Jelge nl (g glsl 5 olulis Gaaly
el 5 Slagim n 4 (2855l dus )8 i) (nl 10 o)l 5 &olr

SUlpS (S 55518 2 e ) slooa g (o el oan] S50 else )

S5 G394z g Wl Lol Jalge 51 Sy 52 4 Lbopye slajlna ) cn e Y

€] 155 o ol L35 51 olse ol (gaiscaglsl Y

S Sl

(EMDES) axuwgi Jl> yo slaolaidl g joebiei sbasl5L 50 colwyp ) Jb u-*-“i-’

aile wisS o Sl Cwas (gl L el SO aS glaly 5 b i (UGl el &)l eSS Lo
S US.Q.A 9RO (0 @;b; u’_ll.t.c uel.bda L.SLQ Aoy 4o o)‘j U"‘ ‘5.4)9.‘01 6[.@ wLw),l) 9 u,u)L.\.n ATy al)
o ool wile (6,0 Cl g @ olil Cya i Colu ) ofly Ll ol conw by o5 clu iy @ o)La
OSon 4z ST gd (o0 00uel soges Clo s Voers 55LsS sla ojle (pl .ol Mo 5 Ol aSits o Jy
b)lya )in) B oy US,M J..)}.MJ O)L)‘ 9 43._9[; u«})amf GJjo LgoLa.al umm.) L> ‘5.05,‘4} u&ﬁz’ Q‘?'& L) Sl
oS o5l el )l o) g (somy mé Sl JUI cleMbl (6595055 4y 0 )Lil gz CS Ll 5 050 0,18
S ules,S s s e og,S slaclas S i Ololizel b o eloza] o gwliw glo a5 1380 6,3
2 Sl s Slbls )l g 5y o olF35,8 ol (yal ol o sol> aiile bo clusy (V- VY S o) o9,
SN CekaS Sgun g oolaidl w5l Coles sl |y anlsz g Jelive 0o o puizras 08 )5 iyl elosxl dnwgs
B,y (golaidl HBgSh 0 cage LB HiS Sy S lo ) pleew Cardg dx 5108 oo Jaie o2 4
o ool e 9 dm Sl 4 5l O @l poe Ll S oo ol )9S ()] (e Coel 5 (eloiz
Sde SYeb 003l Wb aylo s ol b 2l g o o)l adds O leia sl (al38l a4y 5, lien 94240
Slo BE 05 o0 asein 4z g8 BB ezl 5w SISl g Saioey  Sagdh ol pac (5,105 alo e
g Vb sle anie ol leasl) @ axgil by cloixt g solaidl anngs gl SYob slasely colu 55
g &5 O Gl poe SRl 50 (ol Jelse Gloe 4 Bjlaie (o (sl sl Il o 2515 (Yol e
5B syl glacsluy; (V- Ve Son 5 (L) Wigd (o0 428,51 10 9250 (Jlo (sli 5 <3l
gl oo S pie 9 4] Jlo sl ogas LS Lawgs ot yeb 4 (EMDES)aswgs Jl> 5o slaslasil
B 5l asys sbas vga> b ope b sleply 5 baail)l piins oSS &)k 5l sogee Jlo umb
ax3g slagdgame (Y18 'iS) D9 0 u*“’L’ alsis g Gl SSL & b 5l 5 eaile Bl s yo 00
esle ln 1) alerw (o gl ( SL Ssesily slaply alS @l Jlo Gl (soges
t_gL(bs.nS)LwA )| oolau! l) G '\"SLSQ g.,u.C).) ‘) EMDEs 6[.@@5-) g.,u.baﬁ U"‘ Sl 00l LJ“’QL{ LQWL»)J)

' kim
¥ public-private partnerships

Vs



YEY-¥Ye YY 0,90 NFF QLLw..gU ‘¢.é|)l5 GoJ.C aolilad GMT » )l..lf)il ébdgo 6*@@'9’3‘ 9 ‘SJLMJL\MJ

sladdsn (m Gl poe Jdoa e le ;s )0 S95 (coga lacs lie &5 > jo 08 5 1) 5 S
e, SO sgan L ol maly o) slacis 8 Lol ccanl sgamme 39250 (soaslo js 5 Waojg 003l
o e Sl gl o (Bl meies IS alow @ ol oIS alw sl
e a8 i (EMDES) angs Jlo o sloolaiil 5 jsebsss slayljle o (mmass ol (¥ 1Y (i)
4 bbale s o Jbo lie 35005 Bl )3 pogas o IS abop P Glp Blo (2555
SISl Lasgi Wilgh oo 45 caitd 095 el oddieela g (ol Stan) b esenidy slaesslh JLso
sl 482 i g0 69Kz o Cenl (nl iy alis 05 el (s S0 £ Bl 2o ez 0
lcossame b Bl slacaloyy Jbo ael 20,5 Gudate colu ) slp Lol L 1) gosas alo
5 lilec 5 Shee paly (sloosls alss wbokis glacKas, b (65 p0l8 loles ploxil lSel 45 el as
S5 L i e el ) ople 15 1) 5 i o | e S sl g e sl
535 IS sy 45 pns e el s § e o ) o 5 e s |y 53,8 O3S e
|, (EMDES)axwss Jl> o slaslazdl 5 j5ebg slayf5h slacalo ) dnwgs 0 pogas oS )lie 5 355 o0
Cugll soges S S Line S5 (sl Alelliny (Jlo slalpl g plilin S oS Cloril ol oe Ji3e
Lo BBL 535 5 sl F 00 S pogad plis e g ages Jbo LB o9 0ign Sl

Y+ 1St 5 ()l i 3,50 gt Sl 5 cslaslal gl (sl 5

Loy ; sojen Jo ol o 5T a0 1,5 g S (553L3
Al g0 &S el 002595 5 5L S5 180 G ez S 108 0 Lite (g5 o Jlzs ) sl 5l e SO
g |y yis Byt slmosls el codlo 5 BB &gt 5 ael IS &0 1) )b 93 (oo elas
e S Ol e e S 0 Bl Slatd i b aS oo 0038 35 0 Slelie @ LS e (b
3las,e Ve as caslools lis olaidl Slea ezl 5l o358 el slezel B8 5 5oss b8 ¢3S jaiio pf
a sl St oS Goob 31T Jlo b Yo s bl J5a VY Loy b e 518 AL sl
Slagioy 50 glio O > (sl T 0015 ez SO (55918 ;5 ol 31 (T VA TS 5 205 ,0)
oolatil o)lge 1y Foten 31 SG 2l)lo g3leSer (YA ‘FO\)&,@ 5 Lo L) Cewl 00,5 0y ey 4y e
OLas 053 5l pogas 5 cages (Jlo el 5 Jad slacudgusme y aidé (slp VLl Sl (e SO
Syge a1y loles gl joao b eadmier U 88 j0 bolls Jlusus (ol (gilwS e anl ools
CeSlle Goi> 5 gobadl b)) oo Gl anyl8 cnl (V1Y Pl 5 pabilo)ajlo o pdy oSl 00 S5
3590 2l S o Jlious slo S ar |y 0y 5l 2,5 o28ly slis o swlul sla ol 51 L5U
9 Saligr Lot & LS5 95859, JULT 4 azgi b (V- Ve cgolatl axwgs 5 (o) Sn (ylojl)
b ool sl 5l culom & Wigiie ez s G3eiSs Sige o el slbml & Llos
E3050 (nl o oS SaS j5elgi g angd > 5o sloysiS Cilu s drgd )0 alge p e gl 0l

' Inderst

¥ Walter

¥ Herweijer et all

¥ Sharma et all

¢ Hileman, G., and M. Rauchs

317



ol g 6513 M aws po FEY_F1e TY 0,90 NF+F oliasli (81,5 cole aolibad

Db oo Shles sl G5 @S 4y e LS & Clu ) o, Slas g oolaiul 51 A6 sleosls a5 cel )]
3,18 55 1y il (gaaz Sleas &ls wad a5 B ebedl gl o ol slagl > ol Ulys asly
et ol At Sl 3, a5le ugale (sl ) ol Glo 511, el G213l slacs 3 5
&S Jlozws sbo S g aigd oxilnS g dlolas [S0e5 (gols 1,8 Dladlgs jo aiiled co ),] auive ds 2 .05 0
Gl Nabioe 12l g o e wiedisn 313515 o Bosb st Sleiiy (Bl n) sl b
gl oaS B o 58 b le 4el38les Layl 15 g WS so Jes [z l0s5 g 5095 O ygody diabign slo )l 8
OHIAT Lo ps 4y Ailes oo Lo )S 65 cdialign ol 18 S 5l olainl b .oyls g2 g (SO Al jo 4 Cnloas
2 e o, 8les slo lxe wiile) oloyl 3 Laylyl aS byl 4y dealavly alslae 4 5l eds Wgd Jaie
ez SN 695 2 S B Ojg0a plojen psbas Lt ye (o Dbl 05 03551 (G3)] (sl asgazne
aS S oddlive § g ywd JB aielign ool 3 o Su b sleesls g (gols )8 bayl Ll ogd o S
pleal L (VoY o lSen 5 ,L5 ) 8,90 oo eyl & 150 sladd,b sl |, SIS 5 cds wedlas ol ol
il oS 5 S3len sl Sy lyiets o (S350 b eyian Jhzms 5 asle) gnsS ol
Gl e 5l eab 25 (Jlumms la ) Sei cupan g (aaSTs ol g o wald )l Gl a wiiS o s
IS 5 SO ST S 53 WS 5 oS st e e walys iali3l 55 BB 5o

(VN M) a5yl

CSlo g ) arwgi 9 Gl wlo jw 50 (M 3 (S G3LwS o
)1 o lal Jlozms slapS e 4 Jbo g (Sod slaalls b anlp 4 ol slaglls o5 oSy
Lo ggaio b cila ) bS5 snicad plow o ,Slos b o))l & oy 3> slasl Jald ol 3 ol
&S Canl (4283l y9l 5 laply) Lo oot (izman g caitd (S5l 5 Mg Slo Lawsly Slod g (pogas pleew
i 23l slaglls 5o coSle aile Sibles a5 Lbao S Wsd o yolo o35n el lawgs
OhIS alop astan ol 3l 4 bgrpe Ol yhe Jpaio g Wgd oo gmme Jluzms Hlole gl lyees
b sl (0,80 (9,800 ,5 IS Al b (b S5 slaglosle) o liSa ke slaolys Jolis asilgs o
Slacssy slp o ael oS5 Jates ol Bam a5 1Ko pjitly 15 oS j5bilen g3 0 5l (oS
Lg)LAUS}A LS‘L.M‘) B ralf sz‘ st )510 Le (Y' \/\‘Yubls.o.sb 9 ).7:49},@) Sl 00l ;d | ‘;.>L~.4).J)
G b,z laceshd pac 4 Sl o sl > il a5 jsblen el S p0 9> 4 Wb ULMML 49
bl 5l e Ngdoe adgs Dljyhe g DLl (055l lp aredign slasls)B09d sunerd Wb 5
SaoS ) @l $lasS 5 Ll Slass HFaS sl (s $3lacS 5 slp (Slalae 5 S sl lisLu
3B 5 ored uilladsl laylil 5 (0SS (astdsy b oj )l [ e b (plidT (8 aiig )8 (il
Ju abls slapS e sln ) byl 5 e 1) lacesd « S0 sl Lanly slasled o oo Wigd oo
oled &5 (ol g h e IS ale s Sl LS B 0 jsee Jolie 5l ogill (IS ke ps S oo
Joie jime LISl slo oS a4 ouls G yo o3 lo Sy wel oo eSS SN 568 slaanT s

' Shirai
¥ Herweijer

YA



FEF-FYe XY 050 AFF ol 3,5 ake anbibad o] g )35 1 cbailie coiucuglgl s o bulid

a5 Gloye Gldls g ST lasguw oS dlalas a5l sla il yo 1) lapSsr (I b oS Jae K00 juiine
sladsbee b Jluzms sbaj)l ©jgo @ 0595 (Wb GladneaS 4 gl oo Sy 0ol (SS9 sl )
VoV e 5 L5 agd oo Jiie (s3]

Sl G (21510 (58,5 05 ei wl )8 ) oyleds Jgu

gl B g OIS Al e
odds Slaiiy Jlows (Se lales g Ll ph s — alolas Jlsls 388 vy

- Sadigr gaolo )8 4y ke 5 el Sl haud - 3l b ol wg Eors
Slaiis 9 S lae ags
gk ity Sl - Ly oleg eels - (3 Lo 5 Gl (b))
Oz Sy 4y 20815 Sledsl Jl - aiadigr glasls |8 cwogiasl
S S s 6 S Ced - gyt ololidl sd s b oj)lee LIS Ak s L)
5055 0,55 = (513 ey sl s 51l 5o adgl (NS alo s 4y Loy S 5 2555 &%
laalawly CILs 30y eSO 5o oiiST5 SleSlll

&ilo Jlozes

i )L L S Blhe) 4sil sl ik o aleles - s Cennd Co e
Loaaslion JUsl -(ale yu
" amldle (a3 515 - ol lplen 655 6Ty il b - plew 9 @595
T Y wes

Jols

o S e
S3lwo iS58

34528 ogx )l
N Jolge Joloss
(pest)uJa,,m

&8 Jolge

319



Ol Ko g ool M8 and o

FEY_Y)e VY 0,9 IF+F (yboasli (81,05 sole anlibiad

oslods Jaaz 5 el pwyp (g0anie il g OV (S (rogh Olusl alas o diin o,y jelaied

el 00l A0y 485 O jgn Ao g (> Dldllas o yiage Sl (B oy 4 paite Dygo 4 ¥

OB iy -2 0 lels Jou

Loazdly/ by aodls

JLe

L CRVOREPY

OB s

o9 plghe | o,

5 Jesly 1wl BB (e o
Q.g| 6&:41.5[;' B oo AEU w}J)L ‘_gtmcﬁojom
ailoads ganda b Lol aiws [z o aslas

ez SN o p) 5 slaoje> )
Oz S bl

ez S sl il
S b b e slags,slis

o

YeYY

sc_‘ilé (§ e

sl Yl

ez S
5S35 aalllas

s e o ,gls

o).';....f \

‘L:m)...)lf
lo il

L Sl o ua S oS aas o lis adllae oyl
bt 5 S CF gl Sy obxl
Jhazl g ool ol 1) alelre o8, b cpo slazel
Slp 3090 (pl ams oS 1) g 8cws 5 s
slazel g YU codlad wisjls a5 e lu iy Jbo el

Ll o] Pl s el 138 a3 lo yus

Y-vY

5 ol pelics]

15,

5 codlad ol
olas o coal
kSl e

2 Fe gauls Jelse olulid Baaly ey o)l
ookl b odin g sl o0 plowil e S 500y
B R T RIS
Gookd ol 4 e Bl G 6,5 5 oSy
Lelse o5 45 el ] 51 Sl aeets sl @i
«dgo) Glatied bwg ez S Jipdy p S5
Gy (o 5 gl S 8 (i ale e
S PRVON CRp PC UV V0N OV (W

Ll (65950 633 () g (e Sl

lold 5 () v
Sy leadie

e S

sle gl
6)5“5
aslaols

b leoSs pleol o aas oo plid gl (]
- ooses oSl PPP lacsyn Jlo el

Ol 5 ols

sleegy

Y.



FEF_TYe Y 090 AFF oybouali (530,05 soke dolibiad

woudy] g I35 51 ailge Guiaca gyl g (oLl

il alws dw )0 slogdll Shlse lyls ((goga>
5 B0 S Gkl ejen Cepse dpwe
ool CoblB Sgngs ez SN o el 3L s
doan o ials 5 aiadgn slaols,l8 5,k 5l Jb
ST ale s (23l 3 Gl L Sudsed il
9 318 & (Jlo (o s @] 5 SzsS sloogyn 5

agie 5 S8 slacS

oSl (3l
PP~ (oyes
S el G2k 5l
R O9n
2 OnlnSy

ez S 5,

L wlgiion (93,5 0505 95 45 w00 Lt aslllas ]
dodavly Si> 5k 5l STy slaan e als
(o o Sles )l dene b coSlas Gl
SR Gl g armeien; 5 loizl Slhes
P RB b 4wl slall skl &b
ol osdle ity saee |, eslo ;e el
wlop @le @ (outws GGl 53,5 0piSss
pas Gkl Rl B)b Sy (28 (niilr

S 0 ol ) ST QS Gl g 55 e

[ Seeil | 09 enSy 5

boslo,;
» e 65,
slr e
Sl
sbeslo,;

Sk

Slojsn w5 b el Lol glge allia oyl
e b slalnl sl 5L aile o 5lu
O wS oo Pl pBarns WS e i
ez S gyl Sl ead Glie (p0)S oSy
hbesloy; Jo ol oz 5 B jsb & Wlsi oo
Wl lie @ (owitwd Gl (Blis sop b
e ik Sy a5 g ((Snl (Rl
Gon Gl g 05 Sreient Gk
Sleasl oy b g% (nl Sid Sgge (5o
005 oSy &lee s osill blie wgzse
3 eostie ozl S S o0 s, 1y sl
ool L Ssnte sl sl 035 05555

el oo slpaig esle sy Jb

Y-y

alygly Sl e

Sl

oS g oLs
el
il
O3S 58
] e
eSOl

ol GJW M)Bdl)j‘ )l oolaw! » g5.>:)1> u;l

Y-y

o el s

by

392

' Uzsoki
¥ Zhang

321



ol g 6513 M aws po FEY_F1e TY 0,90 NF+F oliasli (81,5 cole aolibad

Condy Glayish oar S o)l asT o5 » e
"’*Sns“ ] ‘) codlad u’*"ﬁl 9 é‘)ﬁ‘ oSl u*’JBL'
Sr¥m bl cdlad bl boslegSe | YV | s g LS SRR 8
oy OIS Ak o slezelcda 4 09y o Slas Y o olylo
slr 65, plear 5 WS o S5 EMDES oSS,
ool ke g 4205 (5 S 2 ale S ol sl

32 oS op)8 sy g o B Julos | VVE s g g | e L 60l A
(@b Gl asle glaces b ages Jlo iz e b 5 lo il
axgr 3,5au3e [0 Cudlid dgngy 5 olud Lals Jo ol o
ol Baee batlly 5 05 o a1 (gogee (P

s ()l g S Blse

o OT IS o] wsdy s i) cpl ;o 00l plosl Sl slo gy Blow g Gusiod Slasl ow) p b
Gl poe pla olausgamme b dnwgi Jl )0 gloysiS 5o ohga woSlu ) (Jle ool s sl A
Witn a2lye Lugio 5 SzsS slaojsn o el pie 5 530l slno glse w033l - S il
St 9 udgazme (ol ade ol iyl sl Sal, Glgieas daolls (55lorS 55 5 a5 y5L
Gl (ol ogugs cedlad Gl Gezmen oblie b g3l S e i po bl ) el 5 Jle el
Gl ool 2 b 5k 4 Wi (iRl dlorw plie & (guyiws 5 (SKuad Gl deay e
Conlad pae s olo il bojom (ol 5o uzr SO (5,58 (s5lwosly (Jlnll caiizy dgup |, o la o
a5 sad oo plis regh Slasl oM jsb ay el olpen s el Dl s (8 sl (g
Lol selowidye iluwosly Lol wiijla I by (Jlo el o Jso05 sboml Jonsly 3LeisS's5 9 e S

el 55UsS Jalge (33,5 58050 5 L lar o e wiejls

Ayl g Al po 53 91 Wigd oo (o el ez S (S5l (5915 el 2 4T (3L sless
b5k 6 x5 e &5 Slmlil il SleaS 5 522l o Lo 5585 50 (a3 Vb oud plon] Slisdod g wites
Sl 5 sleegsn ;5 &Il b ol 68,50 5 pleal 5 ez S (e (5leS 5 atile j5ebg
L yolo (g 5o 9,08 992y aie) () )3 Alides slal ;3 5 o3 i iy Slisiod 4y 5li 9 90 (S3U
ol oan] p ke Jeloe (concuglyl 5 ololids 4 (3 slaiagh @low 5l sdelcamsdy gl 5l oolisul
(Gebod gy a0 il n o0 oS5 0S5, b G L sl S (Bl ) slaedsn e
i jliel 4 iz e (e B wiile plagygesl 5 sanl ele Julog (S (VoY) o ST hagly
l‘b)“"“"‘ O oTme 6L‘°§;““'3‘5 L oJ9l*‘° 9 n.slc “l"?‘ﬁ) o900 U’JLC)Uol Ll ‘ms" SeS LS“?‘Q‘M GL“JJ“’

YyYy



YFY-YYe ¥Y 0,90 NF¥F QLLw..gU ‘o.éblf Golc aolilad GMT » )I..'xf).?l élﬁd;o 6*;‘?@'9“3‘ 9 ‘SJLWLM

G S o SSLISS 5l ooliiw] Caoms 4y ole lidizs 4o glailyglgs iy, sl slo Jlo ,o aims sos @8l
O AN O e bgy 9 (DEMATEL) Jass (g, « (ANP) sl oo aiul 6 wisle (MCDM) o) Lxoir
Sy pie |y Caabad pae B Wigd oo S 5 631 Bhate b el a5 oo Sy, ol 090 oo osalis(BWM)

(YL 5 Glnplex o Jlo plye 4 0am0 oo L)1) (g Fatdping o Llod slocclls s

M‘s J.A‘}C 6'\“&‘“}‘5‘ 9 6)LM:JJ.A 6‘)’ FUZZyANP u‘*‘ﬁ) )‘ GAJLM).Q])[S 6)31ul4 0)9> o Lg‘d.\JUa.n )
3l 03gas oolitwl oyl 3118 5| S=9S 09,5 Gl 10 0SS 4

tlolid sl (53 Jrogd 5145 205 (rmals o (Sl 039> 10 gy (VY1) S 5 (K855 ns
OBl Glae a1 e (Gl (65158 S el nl sl ol ool Jelse le Jolae 5 e Ly,
|y 5 ot b S (638 ke (o) (slatiy; else (55 2 Jsbre Jalse 2 55503 sl 0 b 2o oo
ol 2 03l (o, Sy 4 S (6 FSUF il 5 (6925 b (oS 0 S0g, cnl sl 4l s
255 by 3 eolial b il Jlo el 09> o pol> gl ¢ g, cnl 4 4z L ales 52 0500
el B by als 5l Ay gl S S o ool 1) BWM 5 s glacSuss a5 (glass iy

slaghy; hnd blis alaiedsn job 4 5 3 5l i 2590 (o205 sladuslis slass 2al5' L BWM 2,
Xz b aes e Gl Cad s |y ed glacuglas IS cllE g wiS e B, |, MCDM 5 sl
iy ok Cuglsl SST 5 A sile glerl ST iolasl sie pllai 50 o gy (nl sl Al e
o0l 5 oduzmn Bl S (sly 55, 4 5 el 08 Sl SBLS ) szl S S o oS 5 LBWM
ol 1,55

1Y)
o) 5 s 10,5l el — ST rnle Sl S s IS 5| g, ool
Pl laiagsy 5 Lol 950 b (4550) lalbulsS Slalllas by, 5 B4 b1 A5 (Aou )3 Canl (A5
b I o 5 1 oozl y s 208 lali 08 e sloailha gioms ol S5 3] ozl 5 o
(oot «aslons Lolse 05,5 F 10 5zl il ailge VY ol Ll sloailie canansi 5 6,55 3,lg0 i
18 ool 8590 ;S &g (6,55 o] Slalllas ;0 a5 PEST LMl gz jlar b gillas (5 55lidg seloz>!
S W0y O 3 51, V0 (gylel amel> (s (4o ol (g atws (Y VY ]S ¢ " Sils) 0,05 o

o b o daliion 1 peS idu 50 .aing oad Gl dedan O jgay Cate Gl pae 5 olKiils sl )
4 5 09903 (Blyem aloyo 95 (b 8 VY a5 w0 S Sl Caro 5 RIS 0,5 YO sl g (Hhb S
S oS owlid gy slodnogs g (g gludl ol Gulul 503 VY Gl sl Al DY lgw
il S bl jlael g glaxlay oliws Glpopms VOBV v o slaiges gyl o ol ploxl o) lirenis
G5 e slo (g, 51 (V10 (0lo) (Ln i = o) BWMSISS (6,550 b colyd )0 095 00

' Best Worst Method
¥ Jiang, R

323



oy g 0315 M dnid yo FEF-F1e Y 0,98 AFF bl 08,15 sale asliliad

OiFe yo b ools ol gz 2as )5 g Caglsl g (20 (i e addse 5 g Lol sl addge ojlne wix
6y ol o 00liid LINGO g EXCELL sla 531 p i 51 oS i 5 s MAXQDA JJsél o5 51 a5
sy 5 (JEe 025 s lawgd aslitin il plyioms s, 51 eglis,S ST 2 ogdle v bl (o2
Jod BB e o SLL 5 ols, sl aslis a5 ols lis als ol oolaiu! (6qﬁt“ hole o) slojle

adyle 1,8

aily

S 0ykerediz (6 S el 9,509, b (05 slaatdly g liome Julow 9,505, b (&S laaidly (Ao (a5
el 00 «i1,| BWM

S slaaisl,
b Ghegh 5 DYl (e slyime Sl b (gl albels wldllas Jbg, 55,0 L gl (S i 0
@l 3ly S sl eolital b el 5 a9 S ailo s o 3le (5 ool @ Lol o slo adlge iy
@loled gl 0,5 alabisn S pane it JLT el 608 ale s MmO 3l oS5 ile
0,5 ool 53 5 53 51510 b asdl sl aed amlas 1 6,300 ,8 wnl b el g iy e adlse
b gl aidse Vo Lols _tad MAXQDA 38l o5 5l ool b It koo 5 (6,380 b cales 5o
slie Slasi (slajlne (bl @eas 5 ()15 Jalse Bi> Bayb jlepS i 90 bawgs Cend G
Slle Bie (Y gl ymoly medlie 5 diyyn wlesg (VAV) o San 5 ' SLSOYL) pobie
5 Shzadlas 5,05 b by Slegoge Gae g Sy L (VA ([Sen 5 Toal) by
ok 4sd PEST gz jlar b il Lol adlge 05,5 Loz ;0 o adlse 5 (ol adlse VY 4y oV ) Ve Son

=

VRIS

Gl 00l JS.M: S )‘)S‘r:).: g_5'>5)—'> O ygeods ba>las 5 Gios dlioy 6‘ . s 4 .Ioﬁ..\).o dmeL

' Salancik, J.R
¥ Wright, G
¥ RoBmann

Yvy



YFY-YYe ¥Y 0,90 NF¥F gb’uw..gl.}' ‘¢5|)l5 GoJ.C aolilad eMT » )l.}f)j‘ 61.@4}.1;» 6@@3’5‘ 9 G:LwLw

ez I (559U (o ol sla Adlge

e ,_.J\_r

o

(solatil olge

5 glaassly

(ol 297l b gt (S G g 0ol gl Sl (o8 adlge YT Lol (ol aelitin (250 cnl )9
oolia LY Y0 Jlo slp la cilo ) 4o s3le S5 oanl b alal, jo (PEST)(s5lis 5 elazal (soluadl
S Se25 sl (V70 Jlo b) b Ve (Gley 381 S5l (b (sl 4y 1 oS b b g8y 150
WS bl S5l waz sle (558 Ay slp ik sle (e i b Slej ok gnl ok Sl I
coslio bgy slaylil Julos g ,00b5 slo (5 ,9ld sl Jlo Vo B0 e oS 38l (Ve A) )], Ken ' 0l
olalEasls 5 ,a V0 b s aeliiun o st (VY <)) 5en § "92ulS Lawgs a5 jshailen .ol

O Sl SEUE g, plSotul g o9 Sl o9 Jhine o283 gy sl (SEUS by Baee GRS L
xS g o5l Gl 5 oy S 4l s, 8 Bl aslitis s 6y ik o b ol 0pe3 3k 5 Giales]
S e 60w Conl Biod gadge (sl Al o Cuple b cenliie g w00 (oo ST, (25U sla
a5 90 Jlo)l > lpoe 5 colu o Jlo aie; jo (2RI 0,5 VO (gl anlids y g 0l (Senl

a3ols grwly OYlgw a4y JolS &y 5 00gad S 10 S 90 90 2 00> VY

' Popper
¥ Kopyto

325



Ol Ko g ool M8 and o

aolidiow 31 JonoSS "SAPLAA)Oowwﬁglfx}oLoM“ Y Jgee

FEF_T)e Y 0,98 FF oyliwli (8,15 soke aolibad

L] o S o [-FRg

e sbs,0ld o IT o5s> olKls sbew! GRS 3 \
Sl oKaslo sluwl G5 Y

Sl olBisls Hhokuwl CrSe Y

Shb olddss olBisls Hhokuwl CrSe ¥

Sl i lpes ol&isls Lokl GiS o

by olLzils Lokl GRS 4

by olLals Lokl S5 \

ez SN aaste 5 Cle olZily yglee ErSS A
oz S paatie § SSlap) oAl oy ol 39 A
TSRS e Jepae | odldap |V

ooy — S =5 o e sSs| N

Sbo oo ol&Kails jLobesl GRS \Y

e o e olKzls Lot S5 VY

3 sinse s, Gl s Sloslil Lo el Ll b caslie (g3l snge 51 g 13! il (bl
oolawl Syge A.ALHM).J )‘).a‘ LS»{L}«L’ 6[.%4..3[.1 ] 00 4»5; )-IGJ L JL“)’ -1y )l )MMJ LgLﬂ.” UJ)AA uﬁ)f

RUIWW PR R W S PRSI

SRR (05 bbby LG, Fojleds Jguo

ElisyS GWT cupd | 498 olass o | o)
<174 0| ol Jolse \
-176 7| oolazdl Julge Y
“IAY 6 | Lelax! Julge ¥
-1qY S| sk Jelse f
-1a7 23 | by JS 5

SV i sl sl seite 5 S5 (sl ¢lis,S Sl ol 85 amsign i ¥ Jsaz slossily
ML?M me]a.D- k_)‘).ld) u..»..i.:l.u.’ u’aeiz.pl; )l o | 4.».9).? )‘).9 J.»..)L) Sy90 J..JL.;‘ 9 Qlf)’“} ‘Ia..»y )..u)|).|‘
Sbso QT Al S Vil g5kl (oKl (ST sy conl 0ol a8 3 i o Y aliul sae s ol e el
03,51 b3 Jgaz o s ol bl solad auli 5l lis uls aF 0ed oo 0l O jgai] 8y g Bis

] 00

YYs



FEY_F1e LYY 0,98 NF+F oloasli (31,0 ole doliblad ol 1 I35 51 clbailge guiscuslel 9 (ot lwlid

On S 59LS8 p (S (SBLw p 5 s ofgy (Jbo (el Yge Jolge B Jogur

el sy ) sl
5.27 538 151 Seil8 g ,Ua sloosr
4.73 Sl 5wl et sl Sl @le— Mol Sl slocsz )l el
4.73 ey ols1)3 5y gl ol
5.11 oes Glacsluy; gl G5 5 seges 4 e
4.42 Ols 2 st (e il
3.77 29 9 (sogat slrojyn ;o 12l LG Jolse
B A s slazdl
457 eges sWolgyn 50 3,5 Jlgl )8 ¢
5.61 Sl el laaize rals
4.84 50,8 Sl
4.15 &3 LS ale e
5.07 SN p S bz )
4.07 Sl s Sps
5.67 L 2STy5 5,
5.92 SleMbl a5 K550 o (oo yisd
5.30 o 9 9game (b slrods s Jolse
6.46 oleizl o5 )Lie slezz!
4.53 s5tbog g danwgi Jlpo slo S o i gl
5.99 ESG (5,138t yusr Jres
4.96 Codlas
6.53 0ads 3 lailiwl diadgn ols |, Jelse
5.15 Sl stk | S
5.07 Ll e gl alesl
3.86 S ol

Jolge Caonl g 059 (s
psloniss BWM oo sloslinal b (iagsy sbajlmars 5 bojlore Comal 5 055 el @0 G2 0l o
oolaiwl b yrdghs oyl )0 sl o jlss 5 9 o ylrs (g SerodlnS 5 o amodl b (s (g, ol adgl sloplS
C‘)Z.u.u‘ LQ)L..\A »y9 LQ)L.:A u.;)_\ml f"S 9 u;);ml L) 03 ob)j] 7 de} B as uLf)o g.)‘;jaa )‘

] 00 OQ)BT 7 de.> B FLERERWA

327



ol g 6513 M aws po FEY_F1e TY 0,90 NF+F oliasli (81,5 cole aolibad

L Loy 5 g bylaro () yioy 9 (0 yike # Jgu

O N o e Sbroyy | ool oy sl

B b ,5i5 551 9l 5 )l slacgz )l

Tt sl Slaz @8lgi— (Malliyn )l slacsg )l Jolse
SleS s sl b

Aalign olo )l 3l gl

oges ScSlon) Glp S8 5 (cagee ad e

Ol g (eSS

2|

o9e 9 poya> ojgn jo |l LB

oges slodsn y0 05 Jlgl )8

Jolse

B b el cloan s  jials
S el sloas o i ol

57818 lalaa

3l Ol ale

oSN p e Jlzms )

Il S0 B

o iS15 5,

Sledbl 4y S50 51 (o yiwrd

weloxal &5 Lo el

ve]

w s5tbg g anwgi Jl> )0 (slayedS o iy gl

ESG L_g)‘..'xfd\._{l.c).w J.,.e{w.»

B oads o, luiliwl diadign ols )3 Jelse

Sloxe yel sl e S St

Ll o gl ples

w S ol

YYA



FEF-FYe Y 0,98 AFF oLl 08,5 oke anbibad o] 38 51 cbailie coiucuglyl g oylwbid

AN ke K00 (295 dunlie 9 (BO) o )lne 00 b jlire (0 e (795 Slanlie sl o am 5 0
(52855uly 3l dm e 2020 Fwly (g5 Slaolie 4 B ols 80,5 VY LSl o g LS5 |, (OW) jLss
BWM gy 056591 8,15 (359 omet Stz B digid oo pleal (pwain (1:Silia o 5l ooliinl b (g5 Sl i
$Sid 158l 5 ol e s 3] eolitsl U Lol (gl ,lns 35 T USE 5o el 0 03,51 dalol o 4S5 wigd

kol G lzo 39 ¥ S

sabastl belos [N 0.617
@9t Jolss [ 0.118

oot Jalse [N ©.163

sbizl s [ 0.1

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7
W)lro 5 2 (339
Jgiz 50 &5 29dise Jol> ajlne ) (o 09 50 hel lolre (9 28 5l la)lae s 2l 0
‘SALAJ' O )b |) J5| é\...a) " ‘505.9.{2 9 605..4} LSLD 0)5).» )b ‘P‘ J.ilé " A&bé‘sn UL'“" as CA....J‘ 03 oé)ji N

Ay sogee s ojgy 10 0,5 Jlgls g pgs 4l Jlo el slb aje ralS el 00,5 S b lro 5
w‘ od; ;M.S |) g

329



Ol Ko g ool M8 and o

FEF_T)e XY 0,98 AFF yliwals

L lso sy (ol 4y 9 (339 Y Jou

SO sole aolibas

P 039 31) .
LY L e Sy ‘:j: Sz
oy | sbmey | Hbmen) >
VI VIV 0456 | layess 51650 5 5ol slaogz >
T Gy Mol Sl slosr >
VY 0.130 SS9 il e sl Sl e
Y RALNY AT Siedign ol 5 yla el | NPT .
vy slacslon; sly G965 (ogee ae =
W - Y¥- oses
Y , o AP .o O oilgd p e SeSle pianas
) YA+ | 0.050 9o 9 (poya> sleojgn yo 2| LB
¥ AYYZ 10,215 ogee sojgpn )3 35 Syl
Y Y| 0.379 Jbo ol loanza ol L
q Y 0.083 Sopol P Dl | 22NV sl
O] AV 0,136 ol OIS 4l
4 ~AYF 1 0.134 Oz SN e Sl ;)
Y1 7 0147 SISl s (S
Ve ¥ 1 0.446 o iiS15 )
YA ATy 0.123 OleMbl a5 K5 ,0 o (ow s
)4 Y0121 oo g 3990 wliie slaojg L
v WY 0,117 e il R
\# ,\YF 0.136 ESG (5,138 ale pus Jugs !
b 5 dnwgiJyo GlaysiS o i Sl
vy 0.055 b
A e, P\Y 0.520 oals o lasliwl diedign ols 1,8
VE | -,0 VAT 0.156 codlad
Jelse
W - WVO | 0.106 el ilre ez SO | ) VA ,
W/l oW 0150 Lol o i) pléal St
YWYl 0.067 S lde

Y.




YFY-YYe ¥Y 0,90 NF¥F QLL.M.;U ‘¢5|)l5 EQJ.C aolilad eMT » )l&f)ﬂ ébdﬂ;o 6@@3“5‘ 9 ‘SJLMJL\MJ

G Al g Sy
2 e lop; slaoisn Jo el oanl » 50 Jalse gancaglyl 5 plulid Saa b iagy ol
3 Gibgs b 5 Dol p5e sl ool A 5 5 sliie al sl b pladl e SO (55l
Foo Jalse plsin ddlon YV olulid (o cnl )0 Gioghy lo 4Bl amii 00,8 (5,510,805 15 4006
(sl Jolge (S 05,5 oz o 4 col iz S (6 5l8 1 (e Sl 15 sl 035 (o sl o]
Sl b osls o8 Judow 5l oo zl sl gull pioras iy ,5 (guy aiws (5,5L8 5 cloixl (solail
Lol aie) ool 5o hgme i (o o3 oaus 51 g (VYY) lae o359 oYL b olasdl Jalge a5 cod]
u‘)‘..\qul.a).w Lgl).\ L‘bu] u.:.:‘» 9 GADLMJ)’) Lngo)s).) LQOLA.\B‘ 9 LSJLQ dbw w..o.b‘ » t},a}a Q"‘ ..\JLSA
)R el B ey slo Caglyl )0 (5)5lid 5 (eleizl coulow Jalge s 4 ol et 20 )l0 0SB
Olyie & " sases g sopax slaoion ;o 12l BB e n wsolatdl Jalse as 5 iriomen 0y
oS 0 e Ailgl oS Cul ol Saly 4 8 s hled camolid 45wl ey Jele o Sl
2 Py Jeloe Lol (23w )0 gl (nl @l S )18 esliiul 3500 (cegee (230 )3 o8 5 (soga
5 i saame ol Clllas ety sl 4l b ez S 6,5l s iiee b by o el oaiy]
il oiel Spngy oo anyse mals wiodlad il 1) e S gl ool sllze «(VF- V)0l Yl
Sl (53l8 (6 5,0 aizme g (gages o pdy (S ke |, T la iy 5 iy slezel slml (oIS
i g holas Copial o o Cegdlids L33l (VF VSIS 5 ol ol s oo Ll 2yl aile sy

(698 5 Slojle Jolge o slazzl Jalge colazel colild g ool OV F 2 V)6 o (ot i (LIS dglo s
Sly (o s g « Sz sS lidie ;5 )IS ailoyw cgogas 5 (soges &Sl (V- TV 1Sen 5 LS
SleMbl &y pulinne (oo ywd ¢ (Dhalre 5o a0 als (oot Cug) g eloil Ol 3L (6,138 aylo yu
Gk 5l paS1y slaan e als (V2 V9) (Sewil Yb coaS L sle ools 4y o yiws (e (6 Lawgs
I3 5 slmacas 5 el e (o 3 Skae S sgrgy b Codla 238l doelany Bl
5 bl G, Sy 8IS (35l il i 4 i (ISl gl (sl sl oo 5 (K
(VDL g Sl paredan )88 ailoyw Cuo)d )l g 2515 2L Gl 5 55505 pae @)k
ora Al Dl (15 latizin 2815 5 LIS s (e Gl (YD 5 ol
O @B b gy ool slaazily aivges zrlae e lo adlge Glsia 1) ailyl Jle (slaJoe bl 5 2o
Jolse Coratl 3 a5 ol guads (V- V)50 5 538 5 (V- YY) 0l55,Y00 5 (siama g (T+T+) o San
B slaair i o Gy Sl B o ol b oo S 05T S iy 5o (sola
Saglgl am 5l S el 00,5 Jelow o )lg 5 1) (elaizl 5 (quslons OIS Sl 2l gy ainils (S e

230,55 oamline gl ale g ails iU imghy pl coals a8 3 IS Budod g, 9 b ddlge o

2 e Flop; ooty Jo el g lp 25 Skt (3aioS al l aaz gl adsl o

DRRF 3 (oo L ledliny

331



oy g 0315 M dnid yo FEF-F1e Y 0,98 AFF bl 08,15 sale asliliad

(S p e (Flon; Glastsn Jbo el s golail Jalse VU Coenl wazgl o
asls Lmjﬁ).; w‘ Lsol.a.'lé‘ 9 u;!l"’ LsL(M.,.:.? 4 LS“’}.'.B a>of ..bb Laoo')"j){. Q‘ﬁ\.\.c 9 O‘)‘KWL?“
sl

$lp oz Ju slaae Bl 5 xS Gkl Jlo ol laanie als glp 236 @
OS5 Ak s

el (slacedlad (sl Moo 5 o gehams 0 2a)lS g Slad )l 5 gl slacsz )tz slwl @

5 25 wwudlad e beslo s Jb U,A.cb 30 oolatuls jge diedign (sbaole,l 3 oilus sl @

sl Gl ol

5 Sas SleMbl &l 5 hwgle 5 SasS s IS alo s Jens slp @) Sgile (b @
POy pyos 4 o wd S

5 Jb u,mb ald o G550 cueSl g slinl Cudstun () Lo o lxe plesl @

pdcadgtan (IS Gl s sl cnliz oloul cya Wojs (203155

o9 3 Ly dguxe
g o0 dlgiiig 0,5 0)Lil 15iS S5 5 3S ped g (5 S Aiged Sgama > A (g 0 iR (slagdgas |
Sy plosl (Medlinn aslio 5 55,5 sbaaiges o ST sla zags o

References

Subhanij, T., and D. Lin. 2018. “Bridging the Infrastructure Financing Gap: The Role of the
Private Sector.” https://www.unescap.org/blog/bridging-the-infrastructure-
financing-gap# (accessed 20 June 2020).

Straub, S. 2008. “Infrastructure and growth in developing countries: Recent advances and
research challenges.” The World Bank.
https://elibrary.worldbank.org/doi/abs/10.1596/1813-9450-4460.

Wood, C. 2020. “Infrastructure investment key for emerging markets post COVID-19:
Swiss Re.” https://www. reinsurancene.ws/infrastructure-investment-key-for-
emerging-markets-postcovid-19-swiss-re/ (accessed 18 June 2020).

Tian, Y., Y. Zhang, R. E. Minchin, A. Ashutosh, and D. Kan. 2020a. “An innovative
infrastructure Financing Instrument: Blockchain-based Tokenization.” In:
Construction Research Congress 2020. Tempe.

YyYy


https://www.unescap.org/blog/bridging-the-infrastructure-financing-gap
https://www.unescap.org/blog/bridging-the-infrastructure-financing-gap
https://elibrary.worldbank.org/doi/abs/10.1596/1813-9450-4460
https://www/
https://www/

FEY_F1e LYY 0,98 NF+F oloasli (31,0 ole doliblad woaig] gy I38 1 obailio guincaglsl g (oLl

Rokicki, B. and M. Stgpniak. 2018. “Major transport infrastructure investment and regional
economic development—An accessibility-based approach.” Journal of Transport
Geography, 72: 36 - 49.

Woetzel, J., N. Garemo, J. Mischke, P. Kamra, and R. Palter. 2017. “Discussion Paper in
Collaboration with McKinsey’s Capital Projects and Infrastructure Practice.”
Mckinsey Global Institute. https://www.mckinsey.com.

Tian, Y., Zhang, Y., Minchin, R. E., Asutosh, A., & Kan, C. (2020b, November). "An
innovative infrastructure financing instrument: Blockchain-based tokenization".In
Construction Research Congress (pp. 731-740).

Alibeigi, Iman, Khanzadi, Mustafa, "A Broad Review of Crowdfunding for Infrastructure
Projects Using Blockchain Technology".International Conference on Architecture,
Civil Engineering, Urban Development, Environment and Horizons of Islamic
Art in the Second Step Statement of the Revolution Tabriz Islamic Art University /
27 May. 2022.

Tian, Y., Adriaens, P., Minchin, R.E., Chang, C., Lu, Z. and Qi, C., 2020. Asset
Tokenization: A blockchain Solution to Financing Infrastructure in Emerging
Markets and Developing Economies. Institute of Global Finance Working Paper
No. Forthcoming.

Kim, J., 2016. “Handbook on urban infrastructure finance.” New Cities Foundation, Paris.
https: //newcities.org/wp-content/uploads /2016/03/PDF-Handbook-on-
UrbanlInfrastructure-Finance-Julie-Kim.pdf.

Inderst, G. 2013. “Private Infrastructure Finance and Investment in Europe.” European
Investment Bank. https://papers.ssrn.com/sol3/ papers.cfm?abstract id=2359648.

Walter, 1. 2016. “The Infrastructure Finance Challenge.”
http://dx.doi.org/10.2139/ssrn.2841281.

Herweijer C, Waughray D, Warren S (2018). Building block(chain)s for a better planet.
World Economic Forum: Fourth Industrial Revolution for the Earth Series.

Sharma, T., S. Satija, and B. Bhushan. 2019. “Unifying Blockchian and 10T Security
Requirements, Challenges, Applications and Future Trends.” In 2019
International Conference on Computing, Communication, and Intelligent Systems
(ICCCIS) (pp. 341-346). IEEE.

Hileman, G., and M. Rauchs. 2017. “Global Blockchain Benchmarking Study.”
http://dx.doi.org/10.2139/ssrn.3040224.

OECD. Y020. “The Tokenisation of Assets and Potential Implications for Financial
Markets.” OECD Blockchain Policy Series, www.oecd.org/finance/The-
Tokenisation-of-Assets-and Potential-Implications - for-Financial-Markets.htm.

Shirai, S. 2019. “Money and central bank digital currency.” ADB.
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=3362952

Mohammadi Fateh, A., Salarnejad, A.,Y+YY ”The Scope of Blockchain Technology: A
Meta-Synthesis Study of Applications, Benefits, Challenges, and Related
Technologies", Information Management Sciences and Techniques, 1(8),246-298.

333


https://www.mckinsey.com/
https://newcities.org/wp-content/uploads/2016/03/PDF-Handbook-on-UrbanInfrastructure-Finance-Julie-Kim.pdf
https://newcities.org/wp-content/uploads/2016/03/PDF-Handbook-on-UrbanInfrastructure-Finance-Julie-Kim.pdf
https://papers.ssrn.com/sol3/%20papers.cfm?abstract_id=2359648
http://dx.doi.org/10.2139/ssrn.2841281
http://dx.doi.org/10.2139/ssrn.3040224
http://dx.doi.org/10.2139/ssrn.3040224
http://www.oecd.org/finance/The-Tokenisation-of-Assets-and
http://www.oecd.org/finance/The-Tokenisation-of-Assets-and
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=3362952
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=3362952

ol g 6313 M awd o FEY_F1e TY 0,90 NF+F oliasli (81,5 cole aolibad

Tian, Y., Z. Lu, Z, P. Adriaens, E. Minchin, Y. Zhang, A. Caithness, and W. Junghoon.
2020b. “Finance Infrastructure Through Blockchain-based Tokenization.
[Unpublished manuscript] ” Frontier of Engineering Management.

Ehteshaminejad, E., Pakzad, M., 2023. "The Role of Blockchain Technology in Creating
Transparency and Security in Entrepreneurship Financial Transactions",
Technology in Entrepreneurship and Strategic Management, 2(4),34-44.

Shafiee Bahnamiri, S.,2022. "Investigation and Identification of Components of Adoption
of New Information Technology Patterns " (Mori Study: Blockchain), Afagh
Humanities Journal, 66: 51-70.

Tian,Y., Minchin,RE., Petersen,C., Moayed,E., Adriaens, P.,2022.” Financing Public-
Private Partnership Infrastructure Projects through Tokenization-enabled Project
Finance on Blockchan.” IOP Conf. Series: Materials Science and Engineering.
d0i:10.1088/1757-899X/1218/1/012027.

Uzsoki D (2019). "Tokenization of infrastructure: A blockchain based solution to financing
sustainable infrastructure”. International Institute for Sustainable Development.
ttps://iwww. iisd.org/ sites/ default/f iles/publications/tokenization-infrastructure-
blockchainsolution.pdf.

Zhang, Y., Wang, Z., Deng, J., Gong, Z., 2021,” Framework for a Blockchain-Based
Infrastructure Project Financing System. ”IEEE ACCESS. Digital Object
Identifier 10.1109.V(9).

Akrami, Z., (2024). Identifying and prioritizing the duties and responsibilities of faculty
members affecting students' entrepreneurial intentions. Karafan Quarterly
Research Journal, (2) 21, 185-211. DOI: 10.48301/KSSA .2022.361020.2283.

Abdi Jamiran, A., Niknam, M., Rangriz, H., (2023). Identifying and ranking factors
affecting the resilience of entrepreneurial behavior in Alborz Province Technical
and Vocational University. Karafen Quarterly Research Journal, (2) 20, 203-225.
DOI:10.48301/KSSA .2023.393435.2517.

Shamsi Ghoshki, S., Nami, A., (2023). Identification, prioritization and determination of
relationships between supply chain agility components with a fuzzy approach in
the oil and gas industry of Khuzestan Province. Karafan Quarterly Research
Journal, 20, 693-714. DOI: 10.48301/KSSA .2022.316790.1868.

Salancik, J.R., Wenger, W. and Helfer, E., 1971. The construction of Delphi event
statements. Technological Forecasting and Social Change, 3, pp.65-73.

Wright, G., Cairns, G., O'Brien, F.A. and Goodwin, P., 2019. Scenario analysis to support
decision making in addressing wicked problems: Pitfalls and potential. European
Journal of Operational Research, 278(1), pp.3-19.

RoBmann, B., Canzaniello, A., von der Gracht, H. and Hartmann, E., 2018. The future and
social impact of Big Data Analytics in Supply Chain Management: Results from a
Delphi study. Technological Forecasting and Social Change, 130, pp.135-149.

Jiang, R., Kleer, R. and Piller, F.T., 2017. Predicting the future of additive manufacturing:
A Delphi study on economic and societal implications of 3D printing for 2030.
Technological Forecasting and Social Change, 117, pp.84-97.

YYy



YFY-YYe ¥Y 0,90 NF¥F QLLw..gU ‘o.éblf Golc aolilad GMT » )I..'xf).?l élﬁd;o 6*;‘?@'9“3‘ 9 ‘SJLWLM

Popper,R., 2008.Foresight Methodology.In: Georghiou, L., Cassingena Harper, J., Keenan,
M., Miles, 1., & poper, R. (Eds.) , The Handbook of Technology Foresight:
Concepts and Ractice(PP.44-72).

Kopyto, M., Lechler, S., Heiko, A. and Hartmann, E., 2020. Potentials of blockchain
technology in supply chain management: Long-term judgments of an international
expert panel. Technological Forecasting and Social Change, 161, p.120330.

Rezaei, J. 2015. Best-worst multi-criteria decision-making method. Omega, 53, 49-57.
DOI: 10.1016/j.omega.2014.11.009.

Zhang, C., and Z. Zheng. 2019. “Task migration for mobile edge computing using deep
reinforcement learning. ” Future Generation Computer Systems, 96, pp.111-
118.

Lopes, D. C. F., Castro, A. L., & Russo, L. X. (2024). Blockchain technology: Challenges
and opportunities in public finance. Revista de Administra¢cdo Mackenzie, 25(3),
1-29. https://doi.org/10.1590/1678-6971/eRAMR240208.

335


https://doi.org/10.1590/1678-6971/eRAMR240208

