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Abstract

This study investigates the impact of port safety leadership on employees’ safety behavior and examines
the mediating role of safety climate in this relationship within high-risk port operations. Drawing on survey
data collected from port workers, the study employs structural equation modeling to empirically test both
direct and indirect pathways of influence. The results demonstrate that port safety leadership significantly
and positively affects safety behavior and safety climate, indicating that leadership not only drives
individual safety actions but also shapes the broader organizational environment. Moreover, safety climate
is found to significantly mediate the relationship between leadership and safety behavior, highlighting the
dual pathway through which leadership contributes to enhanced safety performance. These findings provide
robust evidence that both direct leadership practices and organizational safety culture are critical in
promoting safe work behavior in complex and hazardous port environments.

Finally, the study identifies directions for future research in the context of emerging smart ports, where
automation, digital monitoring, and IoT-based safety management systems are increasingly adopted. Further
investigation is needed to examine how these technological and organizational transformations interact with
leadership and safety climate to influence employee safety behavior, thereby informing the development of
integrated strategies for improving overall safety performance in smart port environments.

Key words : Port safety inspector, Port safety leadership, Safety behavior, Safety cimate, Structural equation
modeling
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<Table 1> Operational definition of the measure and
the number of items in the measure

Variables Variable Number of
measures
,,,,,,,,,,,,, Scp . .5 Questions
SLS SMT Independent 4 questions
............. o 4quesuons
SCM Mediator 6 questions
SBV Dependent 5 questions

3. =4l 7+ R A4t

<Table 2> Survey item used in this study

Questionnaire Number of questions  measure
SCP al ~ a6 6
SLS SMT bl ~ b4 4 Likert
SCL cl ~c4 4 7-point
SCM ml ~ m6 6 scale
SBV yl ~y5 5
<Table 2> & = QUKo AEA= ATEF
of ZAsY FAHEALH, F2 WG gk
FAYES TFspo] 27l 5

AF7HIe FuRragA T Qkdeitlel
AREe] PA:= ARH GG FAFES} of
Mg s dRe AFet U FHL ¥

<Table 3> Research Hypothesis

Division Content of hypothesis

Port Safety Leadership will have a positive
effect on Safety Behavior

Port Safety Leadership will have a positive
effect on Safety Climate

Safety Climate will have a positive effect
on Safety Behavior

H1

H2

H3

Safety  Climate  will  mediate  the
H4  relationship between Port Safety Leader
Ship and Safety Behavior
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<Table 4> Demographic characteristics of subjects BAS WA THYang and Baek 2025). QHHz]
Variables N o, O F Cronbach's ¢ #o] 0.6 o]4d HA$ =A%
Gender Man 319 9114 T TbeAdE dAse ded Vsl w
Woman 31 8.86 2} 435 343} th(Zeller and Carmines, 1980
20 - 29 19 543 = SR - 1980)
30 - 39 51 14.57 g . L.
< >
Age 107740 Tod 5091 Table 5> Validity of investigation tool
202 39 101 28.86 Tool Cronbach’s «
> 60s 75 21.43
High school 144 4114 SCP 0.9735
Highest level of College graduate 38 10.86 SLS SMT 0.9560
education University 142 40.57 SCL 0.9198
Graduate school 26 7.43 SCM 0.9196
Port Stevedore 189 54.00 SBV 0.9684
Port Operators 98 28.00
Portrelated job - Port-related 3y g o AFE B4 AP <Table 5>o] AAE n}o)
stakeholders IR
Port Authority 32 914 7Zro] BE= WHo A Cronbach's @ el 0.919690
>2 40 1143 A1 0973574 091 oo & et -3 UF
Work experience - 1 g 2B ARye dAddn. ok 4 FAETh 4
10< 133 38.00 Ao A% A4 FHede S =
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<Table 6> Factor analysis results of SLS T 2216374, di=15, p=001% |3

2 ox X
iy

o o
iib)

o Components LW g ARRATE QAEA Fao) FEE
1 2 3 Uniqueness ol A= =dH B 3l Ele] o olo
al 8222 3511 2859 1191 _] - s AT FAE w4 A shie v _]
a2 8365 3430 2707 11094 FEEom uFFE 4330% Yelgth =&
a3 8291 3528 2832 1079 ¥ Tl Qoo & FAY 72.18% AWals A
a4 8049 3819 2865 1242 o o L melEal =
o SCM= T8 el shue
a5 8377 3435 2645 1103 _ UFEM’O e }_ T‘”OEO] Pl
a6 8177 2882 3563 1213 FTE=H MAS AsA wrdsta S-S HojFE
bl 3316 8402 2326 1300 =5
b2 3410 8578 2013 1073 QOIAAEE  mlem6  FaIAH 715594
b3 4035 8364 2091 0938 o ol L s sl eron 6
b4 3349 8456 2083  .1295 92420] WSl EF VIEAE A/ sl
cl 2177 1865  .8639 1714 ], o= tF-Ee Fdo] secMe FAFERE <+
C§ iiié 13‘6‘; 2*23*232 ;(2);21 gHo7 At vk LA 1458~.4881
[ . . . . g
o4 3621 1914 7629 2503 HelE veigow, dAlR 23sel gAedel
Eigenvalue  4.88 3.71 3.49 oJste] FEe HduEs Rt e o=
C‘.)rnmo; 3490 2652 2493 FaHAT Eg HEe v deds ded
Varlanlcet( ) Cronbach’s @ #2 922 W9 & F=g 4
cumulative - - -
varianco(%) 3490 6142 8635 Bl SCM ZA =T AlgAdo] rere shal
KMO=.9395, Bartlett’s x 2=6017.84, df=91, p=.001 3tk 1 A¥E= <Table 73 2t}



<Table 7> Factor analysis results of SCM 7} ] QRIAAFE 933404 95418] W
: A2 BF w2 Fee BT fEah 94
Item Components Uniqueness 089712875 97 UFER} BakSo] Al 8ol
ml 8894 2090
w0 Y 1458 Ts] wkgsta Sles SRst AFEe A
m3 8676 A7 =S 93 Cronbach’s o= 9227 Yeh} SHE
ma 8769 2310 To] WA dado] wig HE FEUe] ElE
mS 8078 3475 Atk 71 A¥= <Table 8>3 it}
m6 7155 4881 FTHH0E, HE Q%A 47 2 297
Eigenvalue 433 AN, sk Ay, g =2 AFEEE By
Common 718 Fol, ¥ A7 & ARl FxUAA ARE
rerianeel’t) 3p R, N ES BN AF Fgale A%
variance(%) 72.18 St SAETAo] A3
Cronbach’s alpha 922
KMO=.896, Bartlett’s x’=1637.4, df=15, p=.001 4. AELEIA| EA
o} orAHE 2 ATFA AMER T WHeE 7] g
SBVS] KMO#E 919% S48 3 vep  AE Fersh] sl slojs ki s Arssl
om Bartlettd) TEA AA wH p=2368, o = A <Table 9>k o] AAHM, &
df-10, p=0012 Fel3HA Ui} o 4y = BT X AWIFE SAGLR foAw Al
o] AAo] FalEQlrh FAR B4 Ay g = HERTHp < .001). A, ke e
we 4mz UEhgon W @9l pxrh 2z T8RS T Sl SCP= SMT(r = 7279, p <
otk g @l A BAakol 8881%E Ay 001) B SBV(r = 7383, p < 00D} H
= Aow U}, kAATE ZAs= vy 94 s Btk ERF SCP SCL(r = 6261,
So] el 2ER AA QS o ZAahA uk P < 001) Bl SCM(r = 5641, p < .001)7H= 2]
Aot Y HolF g A das vEha gl
<Table 8> Factor analysis results of SBV <Table 9> Results of Correlation Analysis
Item Components Uniqueness SCP SMT SCL SCM  SBV
yl 9411 1143 SCP 1
y2 9410 1146 SMT _7270%+ 1
yi 'Zizj ﬁf; SCL  .6261%** 5123%%+ |
is o 0897 SCM 5641%%% 4927%k* 3083%%% |
Eigenvalue 4.44 SBV  .7383%** 6286%*** 6143*** 5454%** 1
Common 28.81 Note. * p < .05, ** p < .01, *** p < 001
variance(%)
VC;T;EE:EV/G) 8881 TS 0% SMTE SBV(r = 6286, p < .001)S}

Cronbach’s alpha 922
KMO=919, Bartlett’s x’=2236.8, df=10, p=.001

e AA APE H3ow, SCLr = 5123, p <

001) @ SCM(r = 4927, p < .00D)I %= 23k 4
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Bl A4 7190 o)1 }‘3,12131 NFI&=
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el 2Ee] AdiE Aot UH%
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<Table 11>3} Zro] vjelyt

<Table 11> AVE and C.R. per latent variable

Category SLS SCM SBV

AVE 6176 .8600 6525

CR 9601 9684 9196

a 9601 9684 9196
SLSe] 74, AVE: 6176, CR 9601,
Cronbach’s o= 9601% &5 ¥4 7|Z(AVE >

50, CR = 70, @ = 7002 F%3th scMe
AVEE 8600, CRZ 9684, Cronbach’s a+= .9684
= Ui, 58 THEE RS M-S BT
t}. SBVY Z$-o%T AVEE 6525, CRS 9196,

Cronbach’s @ = 919602 7|25 A3k}
&61—3].&1 K oﬂ:rLg] e XletﬂZ,:SLS’ SCM,
SBV: FHEFFRES A
ZalP o, M A
3

T3E AEES o

=4

O

o
= <Table 12>%} o] Yelst)

5 AF7F 71EAE FFs] dolEd gist A <Table 12> Examination of the direct effects
Yol FEIH, AT VA AES Y3 27 hypothesized in the study
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Bootstrap (Mediation effect coefficient)

Path estimates B S.E B 95% Confidence Interval
Z-value p
Lower Upper
SLS — SCM — SBV 0.1342 0.0489 0.0833 0.0463 0.2366 2.7420 0.006

Note, Bootstrap sample N = 5,000 samples, p: *p<.05. **p<.01, ***p<.001.
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