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ABSTRACT

The present research was conducted to identify and evaluate the drivers affecting the future of sustainable
financing in the maritime transportation industry. The current research is an exploratory mix in terms of
methodology, and in terms of data collection, it is a field study. The theoretical population of the research
was experts with expertise in the fields of foresight and sustainable financing, and sampling was done in a
judgmental manner. The sample size in this study was equal to 10 people. In this research, interview and
questionnaire tools were used to collect data. At first, 25 drivers were extracted through a literature review
and interviews with experts. Next, these drivers were screened by distributing expert questionnaires and the
fuzzy Delphi method. Nine drivers had a favorable defuzzy number and were selected for final evaluation.
The weight of evaluation indices was obtained by Hesitant fuzzy AHP. The expertise index had the highest
weight. Finally, the screened drivers were evaluated by the Marcos method. For this purpose, prioritization
questionnaires were distributed among experts, and experts' opinions were collected in the form of a 10-point
spectrum. The drivers of strengthening the expertise of banks in the evaluation of economic plans,
strengthening fintech financing in Iran, the governance model of organizations and companies in the
maritime transport industry, and strengthening financing bonds in the capital market had the highest priority.
The practical proposals of the research were developed based on the most important drivers. Some of the
suggestions were: diversifying the expertise of economic project assessors, strategic partnership of banks
with fintechs, and efforts to remove obstacles to the development of fintechs, strengthening corporate
governance in the maritime transportation industry, and deepening the capital market.
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1. INTRODUCTION

Sustainable financing has recently gained special importance in the maritime transport industry, especially
water pollution, due to environmental pollution (Biermans et al., 2023). Sustainable financing is referred to
as providing financial resources needed by projects and industries, taking into account different economic,
social, cultural, and environmental dimensions (Cunha et al., 2021). Banks and other financial institutions
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should not only pay attention to economic criteria when examining economic projects. Fintechs have recently
tried to solve the lack of expertise of banks and large financial institutions in the field of project evaluation
by relying on their innovations and technologies (Stulz, 2022; Lee et al., 2021; Elia et al., 2023). Fintechs
are companies that develop and diversify their financial services using new digital and data-driven
technologies (Giglio., 2022). Fintechs have different types such as banking fintechs, insurancetechs,
cryptocurrencies, investments, and financing (Eickhoff et al., 2017). Unfortunately, fintechs in Iran have not
developed much and are mainly payment-type fintechs due to structural, institutional, and legal barriers
(Rezanjad Kokhdan et al., 2023). Financing fintechs are among fintechs and provide new methods of
financing. Funding fintechs are among the fintechs that offer new methods of financing, one of which is
crowdfunding developed to finance micro-businesses and projects (Piliyanti., 2019). In the future, more
methods will be developed that will affect sea-related businesses and industries. This study is conducted to
identify and analyze the drivers affecting the future of sustainable financing in the maritime transportation
industry. The study questions are as follows:

1. What are the drivers affecting the future of sustainable financing in the maritime transport industry?

2. What is the priority of drivers affecting the future of sustainable financing in the marine transportation
industry?

2. MATERIALS AND METHODS

The study is conducted mainly to identify and analyze the drivers affecting the future of sustainable financing
in the maritime transportation industry. So, fuzzy Delphi, hesitant fuzzy AHP, and MARCOS techniques,
which are quantitative and are based on judgmental quantitative data for analysis, are used to evaluate the
drivers. Also, some drivers of the research were extracted through interviews and the qualitative method of
theme analysis. The fuzzy Delphi technique is used to screen drivers and the MARCOS technique is used to
evaluate and rank drivers. Additionally, the weight of the indicators used to evaluate the drivers is obtained
by the hesitant fuzzy AHP technique. Due to the quantitative & qualitative techniques used, the study has a
mixed methodology. Furthermore, this is an applied study because of the application of the findings to the
transportation industry, especially maritime transportation. The data are collected using interviews and
questionnaires. The drivers are extracted by reviewing future studies and studies on financing and sustainable
financing. The fuzzy expert, pairwise comparison, and MARCOS priority questionnaires are then distributed
among experts to evaluate the drivers.

3. RESULTS

The MARCOS technique is used to evaluate the nine screened drivers. In this regard, experts' opinions about
each driver are obtained based on the indicators of experts' expertise, severity of importance, and certainty
in the form of a 10-point scale. These data are combined with the arithmetic mean formula, and the combined
decision matrix is extracted. The values of this matrix are normalized using the linear method, and the
weighted normal matrix is obtained by multiplying the weight of the indicators in the normal matrix. The
weight of the indicators is obtained by the fuzzy AHP technique. According to the scores of the factors, the
priority drivers are strengthening banks' expertise in evaluating economic projects, strengthening fintech
financing in Iran, the governance model of organizations and companies in the maritime transport industry,
and strengthening financing bonds in the capital market. Recommendations are made based on priority
drivers.

4. DISCUSSIONS AND CONCLUSIONS

This study is conducted to identify and analyze the drivers affecting the future of sustainable financing in the
maritime transportation industry. For this purpose, 25 drivers are first extracted by reviewing the literature
and interviewing experts. These drivers are then screened by distributing expert survey questionnaires and
using the fuzzy Delphi technique. The nine drivers have a defuzzified number higher than 0.7 and are
considered for the final analysis. The indicators of experts' expertise, severity of importance, and certainty
are used to evaluate the drivers. The weight of these indicators is measured by the hesitant fuzzy AHP
technique. Accordingly, the experts' expertise with a weight of 0.705 has the highest relative importance and
weight. Finally, the screened drivers are analyzed and prioritized using the MARCOS technique and
considering the evaluation indicators. The four drivers of strengthening banks' expertise in evaluating
economic projects, strengthening fintech financing in Iran, the governance model of organizations and
companies in the maritime transport industry, and strengthening financing bonds in the capital market have
the highest priority, respectively.

vy
Journal of Marine Science and Technology

Autunn 2025, Vol. 24, No. 3



Journal of Marine Science and Technology

Autumn 2025, Vol. 24, No.3, pp. 31-48.

Refrences:

Biermans, M. L., Bulthuis, W., Holl, T., and van Overbeeke, B., 2023. Sustainable finance in the maritime
sector. Practical Tools, Case Studies and Decarbonization Enablers, pp. 251-273. Cham: Springer Nature
Switzerland. DOI: 10.1007/978-3-031-39936-7_19

Cunha, S., Meira, E., AND Orsato, R.J., 2021. Sustainable finance and investment: Review and research
agenda. Business Strategy and the Environment, 2021, vol.30, no. 8, pp.3821-3838.
DOI:10.1002/bse.2842

Eickhoff, M., Muntermann, J and Weinrich, T., 2017. What do FinTechs actually do? A taxonomy of
FinTech business models. https://www.researchgate.net/publication/320215812.

Elia, G., Stefanelli, V. and Ferilli, G. B., 2023. Investigating the role of Fintech in the banking industry: what
do we know? European Journal of Innovation Management, 26(5), 1365-1393. DOI: 10.1108/EJIM-12-
2021-0608

Giglio, F., 2022. Fintech: A literature review. International Business Research.vol 15(1), 80-85. DOI:
10.5539/ibr.v15n1p80.

Lee, C.C,, Li, X,, Yu, C. H. and Zhao, J., 2021. Does fintech innovation improve bank efficiency? Evidence
from China’s banking industry. International Review of Economics & Finance, 74, 468-483. DOI:
10.1016/j.iref.2021.03.009

Piliyanti, 1., 2019. Fintech achieving sustainable development: The side perspective of crowdfunding
platform. Journal of Economics and Business, 3(2). DOI: 10.22515/shirkah.v3i2.207

Rezanjad Kokhdan, A., Ghafari Ashtiani., P. Maleki, M.H. and Zanjedar, M., 2023. Strategic Factors
Affecting Banks' Cooperation with FinTechs, Business Intelligence Management Studies, 12(45), pp.
265-311. (In Persian).

Stulz, R. M., 2022. Fintech, bigtech, and the future of banks. Journal of Applied Corporate Finance, 34(1),
106-117. DOI: 10.1111/jacf.12492

Y
Journal of Marine Science and Technology

Autunn 2025, Vol. 24, No. 3



/;/(é‘uuj;'l(l"l Iy

R F (oode 6wl Jad (b yd Hoidg pole alxo

FAG YY) Olxio AF+F 500 ¥ o)l YF 0y90

Available Online: http://jmst.kmsu.ac.ir

23 JBigdas axkes 53 larly o el sl 2 g0 Sl png () 5 (otusli
) Lo Glf,o ‘ ) u‘)w)y Lé)m ‘ ;K'Y‘_;.Lo s oo ¢ \‘_431.5&3 b‘?
L)I)"‘ cpﬁ cL;oM.ml )‘)] oSl ‘f“é »‘9 ‘d)IJgL» 55; A

Ol ed od oSl g )lal 5 (eolaidl pole 0ASLLD «y o 09,5 .Y

bozorgmehr.maleki1363@gmail.com : g wSII Comy ¢ ghunns duany o3 *
VXY 1l G, VYT FIVD 16,555k d,b VYY) edl s g b

10.22113/jmst.2024.452999.2591 :(DOI) Jtyzd dwslis

LXVCCY

2Ol 355 il 0 sl () S Jo Gl )3l (o el 0l 2 s slaglpty (5] 5 lulid B by ol s
2 paass gl o ps (Gimgh (6, dnels .l Sliue anlllas S dmodls (6y95)5 s I g 0dgs  BLiST disel ¢ i g s ;]
ol 351 58 Ve Ll gl cnl 52 Wiges o2 b plosl gl g0 4y (55 gel 5 0352 sl Jlo el 5 (mgiean (slaoje
OBy Lanlas gt sy Gyl olpd YO Il )3 0 odlit T modlsy (5y915,5 (sl aaliiw ;5 4l (slolil 5 g3
ollas (il sae gLl iy &4 8508 Jbpe 3 (A ) 9 (et ladclidin y @il b balpda ol 4sbl ) 0d gl S
oS padls el Cus by 9350 (658 ol pealu ks s b it 25l slapasls g ind Sl Wl (b)) gl g Sog:
O P oyl (Saslitian y ite s itd ) esle gy bons St slaglpia Tales D92 s cnyier IS o5
ozl 2yl o LSSl (ol ) g gt slagldy 4 g5 BV b B o 58 g b g 5
o 0B Bl Cash 5 2y JBg e oo )3 0S5 5 aglesls S Jao ol 3 o el slacS5ond s« solua]
Lasleiin 1 (S5 8l dmw g b lpdiy Cn e bl 32 GB89% (63 )18 sbadlaiutiy 3D 1) Cuglyl g jlitel (i plojuo I3
9 o 65l sl (sl g S L Sl (90l €8 Lo cgola Bl (slaojgy bl a8l (sl paa 55 (13,5 gt ] idg: & )ls

loy Sk & (iSuges 5 (b JBiges Coio 3 (558 paly Cogl o slaisygld dnwgs o) i Elge @8y sl A

b JBgdes 0] gl Jbo el Jlo el ooy 1685 58 509

Copyrights:

Copyright for this article is retained by the author(s), with publication rights
granted Journal of Marine Science and Technology. This is an open-access
article distributed under the terms of the Creative Commons Attribution
License (http://creativecommons. org/licenses/ by/4.0), which permits

unrestricted use, distribution, and reproduction in any medium, provided the
original work is properly cited.

doddo—)

Yy

VPP 5k g o)losd p)le 9 Comas 0590 dﬁl’u”’(’“—{;

gy oole (5 aob Juad


mailto:bozorgmehr.maleki1363@gmail.com
http://creativecommons/

5,5l @lge s 4 ailiwlie (Eickhoff et al., 2017)
Baos g ardls ghus a3y ol 35 LSS Sel 5 ool
Rezanjad Kokhdan et ) s célyy go 5l slacSp
o ool (sla S5 b o G 48 glgil 5 S (al., 2023
o ool B sla gy 4l da S5 b opl 3,558 el
ol b 95 48 Can Tl gy ol 51 (SO ren (o ool s |
dou 5535 (slaoja g 5 oyl gean S o cpuels (5l LSS

(Piliyanti., 2019) .l al,

o agolaidlans 55 )3 (2lys JBg o> wae L8 529 L
@ bille ool @) & cl 99y )l AL L ojo>
2SSl (Jlo (300l Vgame yol S 530503 5l yluk Jlo glie
Sl slayagiome by cul ol (Jlo b ito ok
5 (S5lwgg (o Y gd o  mli o 4 bies SSL )b
L Sboglie Syb il iad o Mg 0 mli o
LY S T3 NIV PCN PO S| NI SUTE PR
5 5 o el slogpgy Cadgize s 4 (2l g Je>
aslye Jlo ool JSiio b lay] ol S (gl oSl oS
05 pas gl gyl cpl @lye 5l (o)l ) W55 0
bl Jolgs 5 38505 J> 4 Sl 5w SleM]
561 byl canyd byl e Gy

e slosbg) 4 (gl 4 sy bl Jlo el
& Byo dog pis g diuo) opl 0 ASSL Hlass! Lials 5 Jb
oz ol e Jlo el 2 et G (s2la 3Bl (gl line
2l golaidl woe

$9) 45 C,‘SLJ M‘? M}J de le.bubs) D.L;’l ).)

Geiod sl dmled 1Ly 4 a il mliw o b)ls e

b o] 1 ise Slaglptg Jlos 5 olulis Jls 4yl
ol (obyd Ji3g o Cario o ,l0L b

Bl asle yob g SVg

oo 5l Jbo ool oan] (59, 5138 5 (ol i)

Sz (2l S Jo>

2ol (o el o]y IS 1 el iy Caglsh-Y
el (Syge 4 2Ly JBg e Cunio

b ooy o shiadg (ien o o2 (sl Bas 4 35 0

390y oola 8l slajlime (8 5 S Cuiige o yioxiw
035 (gl Sogll 4 a5 L gy ol o B s
el e Gilizee (ladi6d slacalss > 9 o e
5 slexl glaas L alax 51,503 (slajlime ¢ oo (ladicsd
(Sachs et al., 2022) 5,S" oy coucd! iy lare g (Kb

Yy

2l Jigdes Cxieo 3 5laly Jlo mali 04zl 1 g0 Syl gy 2 9 (o2 Luslind

awgi gl e b niete JI S Jhigdes
2 55 sl b )giS 5l (hlonr sl (6)R55,5 5 olaid]
S (oo () lo s 393 g Jex (slaciln o) ]
Sl 2 093039y )M S e @ ojgpel (b Ji5 5 Joo
Caolodds )5 10 (6,8ly Cuonl | layauis > Closs 5 LYK
LY J& 5 Joo (slp g cnl j1 oS58 5 @lio 5l ()l
b JB g Joo sblje 0 )5 a8 0 02lis I35 sl
Slae g ol &lyl (oee 0 AB axg by ccuwslio aiyja Jio
olye @) oy ol Olgr 2l cd el j15)l90 Lo
JE5 g Jos w8 By JA5 g Jox gy (npoglas
O & cllollim @)l )3 ggie VI bl )3 2Ly
Slasm s Sbuls (Agallou, 2020) sw) o 3oy As
OB ob a2k > JasgJes )b 5l He—iS SV
PYE 5 e 70 5 Gl 2brile sl gl S waS
Sop o856 eje 53 Glpl pgd g o 45 5 Mol oo
958 2> coly (Vb cud )bl Sl s > Sl S
.(Bagheri, 2023) ¢!

90955 )3 by JBg e Cosllas T s Cumid 5 3925 L
ozl b locin s ol > ] ope ool
«5)9td JUml Vb sladiy o 039w )3 g (098 slacdlo
5 O)lee 09—l @)l 4 pa—asie Slwdl gy 2 lee
O & Caimo ] (R gie 9 Cxime (] 2 oS pa—ass
JUQJI&,.{ Kb sl 5 & al &, S, S99 SSid,S
S Jo mlie 4y 5l 98 (2l JEg o>

Sy 63 o i G il o b ) gk
il Gl syl 53,5 5 3 L gl g baojap
(Cunhaetal., 2021) g oo 5 (S yd ¢ slain]

lid)lS plan Jlo slasleg plow 9 SSL cdids
Cuenl (oolaidl slajlas 4 1l By o (ol aidl clag b
5 LSl (ol Byl (g5 )3 & (639008 & dr g b diny
il 32y W g b 3l ojm 5 e S sle sl
9 b gygles dae a4y Llos ) W W31 sla JLw 3 ST oyd
Lee et al., 2021;) wiS 28, 1) b s wlS pl 55 (sl gyqlid
.(Elia et al., 2023; Stulz, 2022
Luwd oeS i (Financial Technologies) oSS 8
g dxwg (glp yemme0dld 5 Jhoud Bae sl g)5kis jl a8
(Giglio., 2022) 1S e eslai_wl Jlo Slosd &y diSugais
Bank ) SSL slacSsipd Jo alisn glgl LaSspd
5l 3=, dinsurtech) Lo s,s ol (FinTech
b o omels g syl 5asls, w Jcryptocurrency)

VPP 5k g o)losd o, le 9 Comas 0590 dﬁ”u”’(’“—{;

gy oole (5 aob Juad



JSite e 551 S o o ailie el > ixto
2 Sphblhal pas by gaed 5l (L sbglon s
sboladl cow Jo bl s g 008 (Jlo cligss dasliaidl
((Blas iz Jo (sl it (Lol @lge (o Sl i 095
Jsed am Jlo el slo Jlo sl lglss 0558 51 5
Jgod Qi ol (a0 05 dleiley (o2 sl SS9 o
sboolaisl 5l 2L 2 ) Sgd g jew Jlo ool (o
O3 e B gy Sl (Cunl 03,5 (g S 09)S
duglie sl 03> L5 (551 ogose 23 1y Jlo el (s
Oroshe e Jlo el &8 oy i Jlo el (sl b,
al 3y90 s ol 3 G351 gt sl Jlo el IR
039 Oby> i (o el Sy gjl o S 53 olis
(o dunge bawgi Slady > g9 5 (ST Slapiuge
Srgore Sl Kb g Jlo Jood jiaS 2l (Lol V>
shcwbuw & Wb slade Gl cwle 4 Aiee (55
4 e 4235 glael sl 1) (6558 i b 555k o 550k
WS (g g (>l i 095 aslal (5l slapia
2 I8 ale w13t b, 4 (2024) Zahoor et al.
loal by g ame ol » Jlo a5 S| (555
daly SU 50 0 )8 Al s LS gl sl cpe
O oolatdl ) b o dlaily g ()8 dpSTign JLinl b gite
2 B Gl yw mlae Blo 1> ppe (s oo g )b
) JSlied il g 15 s 0yl S slagss il oj
33k edzm (1S 552 e nd (oS g 2L, (glaail)l
S bl o 3 IS ale js glse (2 S o

Lol

oo )3 6yl pw y5l ) p 4 (2022) Chen et al.
Azl Kopel )3 (6551 L p pdy b s o (5]
2 S5 Ly e are Jolos Il axd sl (555
l) u)9ﬂa.a dl.mwla} .,\.:L» u‘)lﬁwu 09M9 LY wl KJ);O"
sl il o one o) &S Jbo pllas deps ca >
A8 3l o)y plaass

)b a6 1384y 5 (2017) Paramati et al.
gyeld 013 518 () )90 ()8 il ) plo—w 5L
Ve 098 sloygd S5l iy oo g o 50 3,90 SIS0
i )b oaiane (6 1Sk yus &8 3l L bnadly 5l e
ol el Sb (55l Byins 9o op)S Ll gals &
L3S plas 3 ST IS s el 5 )8 s

L] 0L

¥

2l Jigdes Cxieo 3 5laly Jlo mali 04zl 1 g0 Syl gy 2 9 (o2 Luslind

Cowl ogie (Sustainable Development) Lyl dsw 5

(a8l gl jlme 4 yiloie g Jolrie a5 JUid &4y &S

3o > Gl cnl g Cuw lansls )3 (g5 lams g (sl
el il oo 5)l0k

e 5 o SIS 1 S0 o 390 o o sl
Jewlole Jb el ccuw | S gcuns slad jo ojey g
CS 8 o )b ol sl pfY (Jlo mlie (el a8
Gope iy (o byl (o3l Bl lajlna b 1y Jlo (s
Iy (oL cunnl Jlo bl 3 (glul & 4y I)t>l »as
&)y bSL asis s (Maleki et al., 2023) cwl 03,5
oolaiul 3lei clady gy 5 b byy B des @Mps
Jio )i slaojsy o BES b & Ygean SIL 535 n
9 ojem (o)l o bl gy dogi 0V g8 ¢ Cud mlio
5 sy ol LSSl el (olaidl slalins By on lap Lo
hexe Sl g bS5 Lelan] Culgtuns (slaa] clasde
STl 53 g Cuenl (glyls yiaST s 590 (e3laidl culled
Sop il g SleMbl o)las pas Lo 4 b SO #lgs
bl slr oY el Glaisy00 0js> 53 pa—astie (Sl
Sz b I ol p> dis (ol s BIN 1) Jlai 5)90 25k
Skgipl Jre Ll o ojer o wde Jlo el
d9pcdi o (b 9) 4 Oljared (53l dadd 92 5 (6351 (il e
b e 4 2k oS Sl (295 90 0k Jlo el ]
9 LSS (38 2,5 )13 Sy (o Sl g0 g Wadleg gi 390
23! ¢l Jl—w s (Financial startups) Jb sl il
L3S By ly o el s gla gy b b led,S (3
o ls g9 Jo el (slacSs o (Fenwick et al., 2017)
o ool s sla by, 4l (L30,8 1S 48 st LS5 b
(Gomber et al., 2017) cuol IS genS 4

sl by g9 ol 1 (S e Jbo el Jla 6l
e @ o)l 5 gl I S al Jlo (300l
A.'\JSLga ool P)LQ.% (S oMasl 9 EF—a0 o9 p
Gl 9 S5 o0 el ST 8 (Ferraro et al., 2022)
sty b i ()l (Jlo sldles 5 S 1 )3 ()l
Chen et al., 2022; Zhou ) wgi oo )b yidin yidiwy Colid ) g
cel b SO o8 (et al, 2022; Tamasiga et al., 2022
0ol Sl ol 3l & oz )b 3l (ol b S5
Lyl Cowds |y 393 Jlo plio o954 azills Jlo

S5 b cjaw o ol 3l oy 4 (2022) Liu et al.
198 cain colal sl (5 2L oy Jbo oot o

VPP 5k g o)losd o, le 9 Comas 0590 dﬁ”u”’(’“—{;

gy oole (5 aob Juad



Sl ool Tl o NS (o s 3 ) S slas3l 5
QB! gl o et plois 4 g9y M) ol oIS
Sonlow 3355 gl 4 b ais i b 18w s as
Sels JBal g2l s o g2l o 5 BT 45 2, 135
S 395 @iy wb pbcwlu 5 oled jghte ol sl w3 &)
S8 e 3 35 ) S 55yl e )3 B gens slad
|y s dloges ol alge o5l oy ilsEl e b
oo 511y 28,y elng ot Jlinl b ol ol les g
Sepl > glul 3 25w oSee UL 5 Jlo slacoles
3 gy e Juiil 4 el 4 5 SLL lasd )3 ol e
Pl gy ey ol 3 )10 (gloanlh gladiy o g 039 SLRSL
ol 3 i el (hg2ag5 g pS1E (a8 )
W5l jew Y gaes 4 p3 50 JUE )3 e (28 (53l Sy
o b St & 2t Sl Gt ()55 s ogdle

il Sk glaggs il ojex )3 sl e S Gy 4

Slo ool Jao oo g >l )b 4 (2022) Sheikh et al.
il by ) ol Sl Caio )b jl beS s
dw By ydad 5l enlate | b 1ol jo adlh Sl Cony oo
sy o 6 13838 ploxl 5 5 s 5l 85 V8 L anlce 9 ool
5 >hb dbgye Jao 5 Lol s algia VY LB 5 adlge YV
9 2o UBjln (y slite 4 i 2)F (om0
)5 o ol Vol (b Jae (Bg) Jl ars b sl
(3l g 65505l gl e (g holine (ysre gl 4 03
4 daldl )3 0 a8 a0l (pizren 5 Jae gllae 55l
Silwdde ) il e Jlo (el sradlge (gunas) pslaie
ailge Yo 3luss dlispo ol 3 5 48,5 00 (8 puen &5 (6 kLo
loadlse coglsl (b 53 & a8 3y 387 Jlol b o it sl
el Caody o £ )
ool b gy cpes 4 (2022) Hosseinikhah et al.
S > B b 1Sb L lais otk b sl
sl Jsb yo as ol Hlis Gimgh slaadl audly y zawl
35 Jbo @lio ol Cas syl o yeme I FAO-1FAA
Cxlpls o | 039 (Ao 3 ¥V Jolee) Jlubl (claselys p  ive
orloly 9 )l Jlo wlie 5l (5l (2ljsal > el i
5 ml2) Jod Jl Gl clajlo g cdle 5 Slesle clilss
do odle (ygpn 205 (5 Aoy 0S| e 8 Slaidle Clilss
(e b0 5 dor 2 9 1o o )l8 s ) Jio o 20l (5 M08
as ol ol Limgh 5l o b mels jlileuii > pulid wcuo | odgs
el )3 Caz o1 glsil 5B (sl ) o Lol
doisl g o JS5 gola oo Jold ol 1o (6 )00 )k
5 ol il eSS bl gb s (gl by 9 S lis

Yo

2l Jigdes Cxieo 3 5laly Jlo mali 04zl 1 g0 Syl gy 2 9 (o2 Luslind

ool (i Sawsy w5y b (2013) Ratnovski et al.
—or 4 Jlo laylil ) ol leMbl 4 2257 L 5 0929
M ol pimed cpl yd by bSSL o cdlad pae Sy,
Shoasie (SSb gla oyl bilas 50 Slgi o (Siaas clolgll oS
cdli b b ply (Soais Sl ol 5 bles cdadlxe la Sl
by g oo by e (o b )b ynda )35 31 (SSL
2k Jlo el e ogllas JISal, lyie 4 codlis
JUCR P FY <1 PRP P Je- S P S S SR W - JPV R PR ¢
9 Oyl oo Jlul  (Koads 590 53 slasdl Jbo ol Salawly
FELSSL (b 939w ©yge 3508 onl g $d (0508
g Sl (ol ko s slacin,d ) pogde .l Cug,
L o Cawd ) (ed isucules slapl3ll
Ol Julowi g (olwliog 4, (2024) Golahmadi et al.
b Caio 8 g oo 0 b Jlo el 0] p ge o
D (oS By 90 gk sl oald il gy sy
o 28,5 5 odlit ] 3)90 00 Mo | (63 )59 5 556
sl i A gl ] Cd Caino JB5 5 Joo 50 Jlul Jb
638 Juye 5l e w0 Jlpe 5l A xS0 L g
Caglgl (sl g 0392 <1V 5 5V (5la s G oy 4
e LJLG(V TR W) ul?;u] 04U C)’Lo | d)l& )95\:9 L: LS’LQA) S
i Ol (3 )3y ST L aled s Cuglyl ]
&8 ladlpiiin el |y coglgl oy iy Ko, SOl Carino
O e 8L g > Caglyl (la i (bl Giagh
slidd dguy « K SOl G sla Ca by ) ol jd Cgd
P SISl St S Sl w2lje (leh Bl g )y S
69ld g ple sla b g b oKy b yls jl edlinw g ygiS

9 bl Judoo g olwlis 4 (2023) Maleki et al.

Loy Sb syl o5 0 syl ko, (slags b
boad gl Lyt V¥ (553 basla s g dind g 590
&S ol o VY g Blo ol 0 WY (5B (Ao oy 5l ool |
aoldl (gl idgy (+/V) wiliml o 1 5YL (g5lass sae (gl
Ol 93 (658 Jiod SSE by Lupaw S0 i S oo
3929 ©9 b & Iy oSS 5 (55l 05> & baae (15lo
gosd (alolid (oI35 I p i saly Sb slasipl ojg &
Slive 2 dn p5 )3 8508 (b)) ca Lo Lage )l (3595 sl
Sin b kel gy Ol ol Jlkz ol 9 0l
T9) 0185 gl Bl )9 (515 3L g iSou]
L;)IKQB)A» 0)9> 3 oA;J CR e )lﬁnlf %)h.w 9 Slod oJ.J.Jj

VPP 5k g o)losd o, le 9 Comas 0590 dﬁl’u”’(’“—{;

gy oole (5 aob Juad



Slogeua 3 50 b Pl | opl 58,5 18 55 5 b Jlo el
20 o SOl i 3 Slas  ddion Silgy (0 SOLcy oo
.M{Mu&l{)gag.,‘.us dl‘é_g_)w‘b?wb.wb

B g, g dlge =Y

Jasg Jor Caio (gly Jimgh saidl xilio Jubs 4

S5 caer b anlles (ol p» JiisJes pog—asdl e
S 53 (505 9 (&S slagig, Sl eliul > 4 5 0392 (030)8
adlas piomen .l I3,65 p (BLiST el Cunle I o
da ) g il Slise cunle daodls (gy913,5 Jate 5 o ols
el o5 ) ({5 ) ol iy S i

2l Jigdes Cxieo 3 5laly Jlo mali 04zl 1 g0 Syl gy 2 9 (o2 Luslind

Build-operate—) BOT> paly 1 (sie Lol —wl pioren
Al g (5,0 oo ¢ Slab SUSHL el ] sl (transfer

..)9,3
syl 15U )y 4 (2017) Shahchera s Taheri
ol | amhy (Sbogw b b b Jlo ol
war—aSS g s Bl (i5u 93 4l Jlo (el
9 Ui A 4 bl jaed la sl g SUSE L
ol 00 i 5w Hlea 4 (anasd ials gl (g3l iwl
olijly ;o bSSL wlie g Jlul ol i g} golis
550 Cow p ply g OMg—ud B ] e a5 de)Y

DR (owlud (g, ) 2lend Jga
Table 1. research methodology

Aspects Description Results
. . . The results will be effective for the sustainable
Orientation Applies fi . i .
inancing of maritime transportation.
. inductive- The logic is inductive in the qualitative section and
Logic : . . .
comparative comparative in the quantitative section.
. The methodology used in studies that use qualitative
Methodology Mixed and quantitative methods together is mixed.
The fuzzy Delphi, MARCOS, and hesitant fuzzy
Qualitative- AHP techniques are quantitative. However,
Methods - . . .
quantitative interviews and theme analysis were used to extract
some drivers. These are qualitative techniques.
The most important data collection tools were expert
and priority questionnaires. The expert
Data . . .
. . questionnaires were used to screen the drivers and
collection Field L . : R
the priority questionnaires were used to prioritize
tools : :
and analyze them. Moreover, interviews were used
to extract some drivers.
The techniques used were consecutively put
together. The fuzzy Delphi technique was first used
The strategy to screen the drivers. The weights of the indicators
of combining  consecutive used to evaluate the drivers were then obtained
methods through the hesitant fuzzy AHP technique. Finally,
the MARCOS technique was used to prioritize the
drivers.
Objective Exploratory Qualitative studies are exploratory.
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Table 2- The fuzzy level of the Delphi method

triangular fuzzy number Fuzzy value Verbal variable
©, 0, 0/25) 1 very little
(0, 0/25, 0/5) 2 Low
(0/25, 0/5 , 0/75) 3 medium
0/5,0/75, 1) 4 Much
0/75,1, 1) 5 very much
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Table 3- Hesitant fuzzy changes

Triangular fuzzy number Symbol Linguistic variable Rank
Absolutely high important
[7,9,9] AHI 10
Very high important

[5,7.9] VHI yhigh imp 9

[3,5,7] ESHI Essentially high importance 8

[1,3,5] WHI Weakly high importance 7

[1,1,3] EHI Equally high importance 6

[1,1,1] EE exactly equal 5

[0/33 ,1,1] ELI Equally low importance 4

[0/2,0/33,1] WLI Weakly low importance 3

[0/14,0/2,0/33] ESLI Essentially low importance 2

[0/11, 0/14,0/2] VLI Very little importance 1
[0/11,0/11,0/14] ALI Absolutely little importance 0

(1oat . ak
i l D, 7)o
any  dn, i
ﬁji=(i, L (V) aba,
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Table 4- Future drivers of sustainable financing in the shipping industry

Content Validity .
Index research sources research drivers
0.68 (Giglio, 2022); (Eickhoff et al., 2017); (Maleki Fintech devel -
. etal., 2023) intech development in Iran
0.94 (Piliyanti, 2019); (Gomber et al., 2017) Strengthening financing fintechs in Iran
0.92 (Lister, 2015); (Ratnovski, 2013) The governance mod_el_ of organizations and
companies in maritime transportation
0.85 (Liu et al., 2022) Strengthening smart contracts in maritime
transportation
0.95 (interview) Developing the banks expertise in evaluating
economic plans
Development of a stakeholder-oriented
0.94 (Dutta and Samanta, 2023) approach in examining and formulating
transportation issues
0.86 (Biermans et al., 2023) Strengthening pro-environmental NGOs
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0.91 (Liu et al., 2022); (Maleki et al., 2023) Developing ﬁ”a”‘r:ri]’;?kz‘t’“ds in the capital
0.84 (Hosseinikhah et al., 2022) Strengthgning Ifn_owledge-based_ companies
in maritime transportation
0.82 (Koukaki and Tei, 2020) The extent of the m_dustrys connection with
foreign companies and organizations
0.97 (Cen and He, 2018); (Zhou et al., 2022); Strengthening the open innovation approach
' (Tamasiga et al., 2022) in maritime transportation-related companies
(Hirata et al., 2022); (Munim et al., 2020); The penetration rate of fourth generation
0.96 . technologies and artificial intelligence in
(Gerrero-Molina et al., 2024) maritime transportation
Paying attention to social responsibility in
0.81 (Carbajo, 2023) companies involved in maritime
transportation
0.82 (interview) Foreign sanctions
0.95 (Singh et al., 2023) Developing the_z ro[e of maritime
transportation in tourism
0.83 (Golahmadi et al., 2024) Development of the bunkering Industry
0.84 (interview) Legal and rellglou§ restrictions on financing
and investment
0.92 (Zahoor et al., 2022); (Chen et al., 2022) Diversity of energy portfolio in the country
0.85 (Masér et al., 2019) The risk of transpo_rtatlon _prolects, especially
marine projects
0.83 (Agallou, 2020); (Vlasenko et al., 2022) The level of (_:omple?qty o_f marine
transportation projects in Iran
Environmental standards in Iran and the
0.84 (Dimitriou, 2018) world, especially in the case of marine
industries
The presence of foreign companies in Iran's
0.82 (Koilo, 2019) transportation industry, especially marine
transportation
0.83 (Rebelo, 2020) R&D growth in tl_1e marine transportation
industry
0.85 (interview) Strengthemng sga-re_lated academic
disciplines in Iran
0.86 (Sumaila et al., 2021) Strengthening the infrastructure in port cities

O3 SR (551003 208 .0 Jgu>
Table 5. Diphasic number of research Drivers

Average opinion of experts

research drivers Lower iddl Defuzzy
— Middle Top number
limit limit limit
Fintech development in Iran 0.54 0.61 0.72 0.62
Strengthening financing fintechs in Iran 0.73 0.85 0.93 0.84
The governance modgl_ of organizations and companies in 071 0.82 0.93 0.82
maritime transportation
Strengthening smart contracts in maritime transportation 0.48 0.55 0.62 0.55
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Developing the banks' expertise in evaluating economic plans
Development of a stakeholder-oriented approach in examining
and formulating transportation issues
Strengthening pro-environmental NGOs
Developing financing bonds in the capital market
Strengthening knowledge-based companies in maritime
transportation
The extent of the industry's connection with foreign companies
and organizations
Strengthening the open innovation approach in maritime
transportation-related companies
The penetration rate of fourth generation technologies and
artificial intelligence in maritime transportation
Paying attention to social responsibility in companies involved
in maritime transportation
Foreign sanctions
Developing the role of maritime transportation in tourism
Development of the bunkering Industry
Legal and religious restrictions on financing and investment
Diversity of energy portfolio in the country
The risk of transportation projects, especially marine projects
The level of complexity of marine transportation projects in Iran
Environmental standards in Iran and the world, especially in the
case of marine industries
The presence of foreign companies in Iran's transportation
industry, especially marine transportation
R&D growth in the marine transportation industry
Strengthening sea-related academic disciplines in Iran
Strengthening the infrastructure in port cities

2l Jigdes Cxieo 3 5laly Jlo mali 04zl 1 g0 Syl gy 2 9 (o2 Luslind

0.73 0.82 0.93 0.83
0.71 0.82 0.91 0.81
0.50 0.58 0.67 0.58
0.72 0.83 0.94 0.83
0.44 0.52 0.63 0.53
0.51 0.62 0.68 0.60
0.74 0.83 0.90 0.82
0.75 0.86 0.96 0.86
0.34 0.41 0.50 0.42
0.32 0.40 0.48 0.40
0.70 0.78 0.83 0.77
0.48 0.56 0.64 0.56
0.35 0.42 0.56 0.44
0.71 0.81 0.90 0.81
0.32 0.40 0.46 0.39
0.35 0.44 0.53 0.44
0.31 0.38 0.45 0.38
0.28 0.36 0.47 0.37
0.47 0.55 0.64 0.55
0.42 0.49 0.57 0.49
0.39 0.44 0.57 0.47
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Table 6. The weights of the evaluation indicators of the research drivers

Normalized crisp Crisp Fuzzv weiaht The indicators used to evaluate
weight weight y welg the drivers
0.705 0.36 [0.17,0.35,0.39,0.48] The expertise of experts
0.098 0.05 [0.03,0.04,0.05, 0.08] The severity of importance
0.197 0.1 [0.05,0.07,0.09,0.19] The degrees of Certainty

¥y

VPP 5k g o)losd o, le 9 Comas 0590 dﬁl’u”’(’“—{;

gy oole (5 aob Juad



Ol)Sed g (Jland 2l Jigdes Cxieo 3 5laly Jlo mali 04zl 1 g0 Syl gy 2 9 (o2 Luslind

09390 Jbo i (e 5lo Y Jgaa
Table 7. Normal weighted matrix

weight 0.705 0.098 0.197
Specialist Severity of Degrees of
research drivers of experts ; y gree Si
importance Certainty
Strengthening financing fintechs in Iran .655 0.094 0.158 0.907
The governance modgl_ of organizations and 061 0.089 0.136 0.835
companies in maritime transportation
Developing the banks gxpertlse in evaluating 0.705 0.098 0.197 1
economic plans
Development of a stakeholder-oriented approach
in examining and formulating transportation 0.36 0.054 0.091 0.505
issues
Developing financing bonds in the capital market 0.575 0.079 0.12 0.774
Streng_thenmg the open innovation approa_ch in 0.272 0.044 0.09 0.406
maritime transportation-related companies
The penetration rate of fourth generation
technologies and artificial intelligence in 0.402 0.05 0.104 0.556
maritime transportation
Developing the role of m_arltlme transportation in 0.231 0.039 0.084 0.354
tourism
Diversity of energy portfolio in the country 0.472 0.06 0.105 0.637
The ideal alternative 0.705 0.098 0.197 1
The anti-ideal alternative 0.231 0.039 0.084 0.354
Sk o ool sl gl iy gyl 5 el A g
Table 8. Score and priority of future drivers of sustainable financing
research drivers Ki* Ki f(Ki") f(Ky) f(Kj)
Strengthening financing 0.907 2,562 0.738541 0.261459 0.83
fintechs in Iran
The governance model of
organizations and companies in 0.835 2.359 0.738572 0.261428 0.764
maritime transportation
Developing the banks' expertise 1 2,825 0738562  0.261438 0.915
in evaluating economic plans
Development of a stakeholder-
oriented approach in examining 0.505 1.427 0.738613 0.261387 0.462
and formulating transportation
issues
Developing financing bonds in 0.774 2.186 0.738514 0.261486 0.708
the capital market
Y
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Strengthening the open
innovation approach in
maritime transportation-related
companies
The penetration rate of fourth
generation technologies and
artificial intelligence in
maritime transportation
Developing the role of maritime
transportation in tourism
Diversity of energy portfolio in
the country

0.406

0.556

0.354

0.637

1.147 0.738571 0.261429
1.571 0.738599 0.261401

1 0.738552 0.261448
1.799 0.738506 0.261494
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