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Extended Abstract

Introduction and Objectives: Given the critical role of ports in global trade and supply chains, the
development of sustainable port management models has become a priority in the maritime industry.
Focusing on existing research in sustainable management, this research aims to develop an integrated
model for evaluating and prioritizing factors affecting the sustainability of container ports. The
primary objective of this research is to examine and weigh sustainability criteria across three
dimensions—environmental, social, and economic—to assist port authorities in making
comprehensive and inclusive decisions in port management. Accordingly, this model is intended to
reduce the complexity of sustainability assessments and increase the accuracy of measuring the key
factors influencing the sustainable performance of ports.

Methodology: This study applied the fuzzy Delphi method to screen and validate basic sustainability
factors. Initially, 26 sustainability criteria were reviewed and validated based on existing literature
and a survey of 14 experts. Subsequently, the fuzzy Full Consistency Method (FUCOM) was used to
weigh and prioritize these criteria. In this stage, eight experts with relevant experience in port
management and sustainability provided the necessary data through designed questionnaires. The
fuzzy FUCOM method was chosen because of its ability to reduce the number of pairwise
comparisons and to take account of the uncertainties involved. Through this process, the criteria were
ranked based on their relative importance, and the final weights of the main factors and their
corresponding sub-criteria were calculated.

Findings: The results of this study show that among the sustainability dimensions related to container
ports, the environmental dimension is the most important with a weight of 0.541, while the economic
and social dimensions are the next most important with weights of 0.304 and 0.154 respectively.
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Among the environmental sub-criteria, water pollution management (with a relative weight of
0.1864) ranked highest, followed by air pollution management (relative weight of 0.1388) and the
protection of ecosystems and habitats (relative weight of 0.1051). In the economic dimension, port
operational efficiency (relative weight of 0.1760) was the most significant, followed by value-added
productivity (relative weight of 0.1321) and port development financing (relative weight of 0.1192).
It highlights the role of these factors in the economic development of ports. In the social dimension,
health and safety (relative weight of 0.2228) were identified as the most critical criteria, while job
creation and employment security (relative weight of 0.1577) and vocational skills training (relative
weight of 0.1173) were also of high importance. Overall, the results of this study indicated that water
and air pollution management factors, along with the protection of ecosystems and habitats, with final
weights of 0.1008, 0.1388, and 0.1051, respectively, are the most influential factors in port
sustainability. The findings suggest that focusing on these factors can significantly reduce the
negative environmental impacts of port activities, increase stakeholder satisfaction, and enhance the
global competitiveness of ports through improved environmental performance. Additionally, this
approach can help ports achieve global sustainable development goals (SDGs) and align with
international environmental regulations, ultimately leading to a more sustainable and responsible port
system.

Conclusion: This study provides a structured method for assessing and prioritizing sustainability
factors in container ports, which can help to identify areas for improvement and implement
sustainable strategies. The proposed model serves as a practical tool for monitoring sustainability
performance and aligning with international standards.

Keywords: Sustainability Management, Container Ports, Fuzzy Delphi, Fuzzy FUCOM,
Performance Measurement.
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1- Ultra Large Container Vessels
2- Intermodal connectivity

3- Port Community Systems

4- Terminal Operational Systems
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1- Eco-Management and Audit Scheme
2- Port Environmental Review System
3- Key Performance Indicators
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1- Balanced Scorecard
2- Data Envelopment Analysis
3- Quality Function Deployment



\\c'\cJLw—(V)\b@a.}-@@o&i)ﬂ.\p}l&lw&% \Y§

23 )l i 3y90 I 2 9)3 5 g3y duslie (32)b 5 ) (S mrensd saisly () Syl d gy ol Sl 00 43S
bl i (I DEA (sla Jus 5l ez ild 38505 > g ASEAN 10l 50 (6500 Oliles oS Slalllas ;0 Jlie (lais 44 [TV AY]
(5590580 958 3 |y olie arass g s Ly 5l aigs olisew] Cuel b Ldod oyl ol oy oalial Slles g 8 slasnal ST

[ra] sy o olis
O gl g5 390 3;as (€503l Sl (S 53 Glodnl3d jobo 4 298 (G pddllasil g Cumsle S 42 BSC Uy

Sbaylno 3l (slacgormo (lo Jolas Lads 5 alool &y bl sl | 2djlctel ot S 3oyl 31 gy oyl YV VY F] Canl ai8)S 18
Kt (5 5 315 3, Ul 5 s 5 g Sn 23 oot 5 Jlo sl sl Jolis laylns (5 05 o S8 3S0ac
S 9 §)lapaid sy () Ulgis 4 Gizmen g oS Blaal yy Olojlu Co e 35505 sl Gl s 4 WI5 0 C oyl ol V]
ol Sl (jlge (lital S )0 ()lub else pleal (gly 3)Sgy dus ( JS jobo 4 3 odliinl Cilisee (sl yasli (Lo u.l; Loy,
Sy Sy <D 3509y gl e Lol il 53 b 03938 BSC Lol uny oz &y (sloial 5 (oo (slaasiz 3l 2550, )3 el
el Glais 4y sloinl g JaroCum) (srdis pow 2,Sg) 10 D9 oo ddlal Jio a4y 3)l> olais] ()l olBuud 445\19“@ oS iy
Sl )b ilgie (gyliel ClST slay Jdo 4 simd o s Clalllas (g o 48,5 )5 45 (yilgie (il CylS onyla o G5 T
IYV] a8 oo ) ()b (s s nlojl ol 13 wlal i 9 150 1) 5,8 los (6,08 0385] o e ;0 (6087150 SO & s s
Sosnly )3 slodyins b s (AHP) "l yedldis il a1l)8 0319 41 ((MCDM) "oylinonizr (S mponl (stiws (sl
Cgm)ls 53 Ol Sl g AHP 3l odlaiul [Y0] blodis oolwl 5,Slos (sla yas L ows (slagsje dwle (ly 5, Sdos (5,563l
byl 42 9 03905 plEI BSC L) AHP (o) 55 Slalllas [Y¥] S oo wl)8 3)8e jline o (cnd g desslino (sl (05350 BSC
0313y it 3yS0gy SO B and o Kl jols s pleal -yl [YV] A o S lnylimo ] podl s (g )bt Lo (33,0 51 ol 5, Sles
oy lixo dliio 4y b gy ) i 20,8 o2 g g0 wi v gl yial a5 0" ol Glisab] g 08 313) gyl 4 ol gy
S (o ol 8 1y 35000 BB (sladie) 5 o (o yie (plwlis (Sl g WS o0 SaS cilize 13l Olie )l 5 (Sliles (p0rte

Ny yasuine Algi oo 115 390 b ()5l o &y 3L0 48T Slaojen ol dunlie &)k 5l e lgic 4y [YO]

05 1l Blanl Sl 3 3Slas Capto Slbogly daogt 9 ofamaiz (S penc sla s g )18 pele
Lo gy ol i drlse laadgioes b ol )l o,Sdas (ol )> (BWM) "oy iem g gy 9 AHP aile s (sl oy
2 yol ol il diols dlio 3n-2 4 BWM g dwlio n(n-1)/2 4 AHP (Jlio (laisay 1055 5L g5 (slraunlio (6ol oluss 4
o5 8 oty Sl o iz 0205 el i ) SIS 8,3 5 3y ol iy s < Jlge 305 i3l g

g yoie lngliad 13 (6,5l g o (4)913,5 (slmodls jlucl pas 4 lgs o > 9 Bl oo il 53]
cuahed piac oyl (g5law o )0 ciw Sl s, (i ol o plogl g Cunlad pac b el &S 8ly (slalaiso )3 <oyl y0gMe

Eddxie nd g S (Sbalse Jolis a8 ol (651l 0,Sas Sbiyl )3 o3ugs yol oyl il Gl 885 ol Couwl S g 009 (lgil

[F] a8 oo g (i Cunod] sl

Slo gy 305 (ol Sl g o (S 0oy sl gy ol oy s 1 5 34 (o s 4 4251
acals |y Y slael Jbs e 13 5 0000,5 Slwlee Gl e LidlS Corgo 03,5 Jugusi |y OB 82,k 3 SleMbl (55915,5 a8 (550>
slass alS L a8 o oY st b JolS (6,5 gy « g maomal yibds (sla gy Olie p il LiSal, Sy o cdiil

1- Multi Criteria Decision Making

2- Analytical Hierarchy Method

3- Best-Worst Method

4- Full Consistency Method (FUCOM)
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