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An Empirical Study on Safety Education and Training for Dangerous

Goods and Hazardous Materials Handlers in Busan New Port Terminals

and Hinterland Logistics Centers

Shin, Chang-Hoon* - Jo, Hyun-Jun** - Wang, GaoFeng***

This study implemented an empirical analysis of education and training for dangerous goods and
hazardous materials handlers on the Busan New Port terminals and hinterland logistics centers using
a Structural Equation Modeling (SEM) in combination with the formative model and reflective mod-
el, from the viewpoint of the supply chain. An effect size analysis was also conducted. The results
of the empirical analysis show that Training Environment and the Atmosphere of Education have a
positive influence on the Educational Expectation of hazardous material handlers, and the
Educational Expectation has a positive influence on the Education and Training Program and
Transfer of Education Training. Likewise, the Education and Training Program has a positive influ-
ence on the Transfer of Education Training and Result of Education and Training. Furthermore, the
Transfer of Education Training has a positive influence on the Result of Education and Training.
The Result of Education and Training has a positive influence on the Present State of hazardous
material management, According to the results of the effect size analysis, the following parameters
represented a great effect: the Atmosphere of Education to the Education Expectation, the
Education Expectation to the Education and Training Program, the Transfer of Education Training to
the Result of Education and Training, and the Result of Education and Training to the Present State
of Dangerous Goods Management, The results of this study provided various suggestions for related
practices,

Key words: Busan NewPort Terminal, Hinterland Logistics Center, Dangerous Goods and
Hazardous — Materials ~ Handlers,  Safety — Education  and  Training,  Structural — Equation
Modeling
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A= HdE 9.5%E AL, Hd= HF ¢
ArpareE G 0.6710l9len, AARES g 3F

Bt 9.88lc|ek. FAA W& (F o) &

Ol

i

£

1. 344 §3=24d9 P}

22 PgAFF mduelA], ¥

2
Bollen and Ting(1993)0] A|AJgF & AAMHEAEA

1) 344 Bdop] BIu5E el delolel, Ade 5%
W] ek olnloln, widd melojy el ¥
wie] slolow 1 pEwsel e Agsl=rh: olno]
chelek] - elXE, 208)

(confirmatory tetrad analysis: CTA)S %34 &<l
T 5 ol uoh AN B ATARE R
7 98 AR el N B ATE AHeEE
o CTARHRE AN
34 24ude okd (F 7ol 2RE
2E = Alg|F7ke] HA A (Confidence Iimit Low)

th x| (Confidence Timit Up) A}o] Zkoll BF 0
| Zgteojof gty aA e Aeol A
Ards friske o] Hgsivha dAwtdEn
(Bollen and Ting, 1993). 1 ZA¥k= w&E917],

A&7, MeFAd|, uBRNAGe w7

1
it
(B
i
ll
o
)
o

T
2
N
[N

o
I

o

Ay

o ks gl
A SARDE Frlete d WA B
Q 9l(variance inflation factor: VIF)¢] 7-¢ 5.0 o]
slojojob dFaL FXx}(Tolerance)7} 0.2 o]Ato]ojof
shoy, %A g Ae FA4 A ok &
g &tk 3G EA E2APUE 344 =
Ardol Hrl= ErlsslthHair et al, 2011),
ek 72+ A7 7he] dE
Z(outer weight)e} =
FHEE(outer loading)?] H7FE B3 &
e + o A2ARE 005 220§
e Ad SAAFRFES 0.5 ool A
st "ol glo] B4 4 Qth(Hair et al., 2014).
ENEATE dA dEe BE Ve ©
@ Aoz Ueh} 44 Z4ude Hgol A7
shn 98 5 ot AR hee (E 93 2

=
2,



ANPEATA WKER B A7
I 6. A=A EE EN
=4 HE Nz H&
o orA FejA} 38 22.0
T EEPEED 13 78.0
ZOEH 21 12,1
30TH 61 35.3
Ay 40t} 53 30.6
50t 33 19.1
60th 5 29
39wyt 31 17.9
3-69 wgt 34 19.7
e 6-101d m]gk 43 24,9
10-20d w9k 37 21.4
20 o]t 28 16.2
Al 34 19.7
B 36 20.8
A B 52 30,1
23, B3 43 24.9
9, thE oAb 8 46
3074 ] gk 78 451
509 m| Rk 34 19.7
Y 100Y nyk 7 4.0
3007w gk 25 14,5
300™8 0] 29 16.8
5099 =Rk 59 34,1
100 Ik 40 23.1
Azt uiE e 2003 v gt 20 11.6
30099 wlgk 7 4.0
300219 o) 47 27.2
@IMDG CLASS 1 3lekg 11 6.4
@IMDG CLASS 2 7}~F 17 9.8
BIMDG CLASS3 <lalAdonA)| 141 81.5
BES @IMDG CLASS 4 7}aAEAF 65 37.6
FA o R Ee] 25 GIMDG CLASSSAHSd=3 5 f7]|7itshe 40 23.1
v @IMDG CLASS 6 =& 15 8.7
@DIMDG CLASS7 HHIAMAIE= 0 .0
®IMDG CLASS 8 F-A1AE-2 75 43 4
@IMDG CLASS 9 7Ie} #13st 53 9 AF 95 54.9
305 41 237
1A%+ 96 55.5
At 2k wSAIZE 2A1ZE 23 13.3
4A17F 9 5.2
8AIZE o] 4 2.3
477k 57 32,9
8AIZE 64 37.0
et WA Fus ARk 16A17F 26 15.0
24X 7k 12 6.9
32A1ZE o 14 8.1




42 SESIRRNBISIX], RI34T] F2E

2, Y943 ZAwdo] A 9 €3 A5 AT (Nunnally, 1978), £ Tl BX Aa (%
0y} o] A BRE 97 BHE AL Fxa

=3 Jo 5 5
Mg Sdwdel AAE S SN L oo gy wa gw 2azz g A

321} Y3 (Cronbach’ s Alpha)zke] 0.7 o],
Z Ad#AA FHRE 93 PHAEAEZE(average var-

jance extracted: AVE)o| 0.5 o4, E3alE]
o
=

F2 g E 9ol tzael As A8 el
TG Aole] AR et 2 deton

HREFHE A How B 5 9l

v R==

H 7. ol AlRAEY
w2 o C.on.fidence Cc?nfidence
Iimit Low Iimit Up

289 1:  VAR19,VAR20,VAR21,VAR22 0.017 0.014 0.125
2: VAR19,VAR20,VAR22 VAR21 0.030 0.007 0.117

1:  VAR33,VAR34,VAR35,VAR36 0.006 0.017 0.096

2: VAR33,VAR34,VAR36,VAR35 0.057 0 0.100

4: VAR33 VAR34 VAR35,VAR37 0.053 0 0.076

6: VAR33,VAR35,VAR37,VAR34 0.445 -0.055 0.024

&EFEsy 7: VAR33,VAR34,VAR35,VAR3S 0.132 -0.011 0.090
10: VAR33,VAR34,VAR36,VAR37 0.010 0.015 0.105

16: VAR33,VAR34,VAR37,VAR38 0.010 0.030 0.198

22: VAR33,VAR35,VAR36,VAR38 0.881 -0.040 0.047

26: VAR33,VAR35,VAR38,VAR37 0.045 0.004 0.118

1:  VAR39,VAR40,VAR41,VAR42 0.061 -0.001 0.100

2: VAR39,VAR40,VAR42 VAR41 0.120 -0.010 0.102

EEH Hol 4: VAR39,VAR40,VAR41,VAR43 0.017 0.012 0.108
6: VAR39,VAR41,VAR43 VAR40 0.669 -0.033 0.020

10: VAR39,VAR41,VAR42 VAR43 0.448 -0.025 0.061

1:  VAR23,VAR24,VAR25 VAR26 0.120 -0.037 0.004

2: VAR23,VAR24,VAR26,VAR25 0.617 -0.015 0.025

A EHed3k 4: VAR23,VAR24 VAR25 VAR27 0.002 -0.079 -0.019
6: VAR23,VAR25,VAR27 VAR24 0.038 0.003 0.069

10: VAR23,VAR25,VAR26,VAR27 0.003 0.013 0.059

3. A4 $3=2d %7} Cohen(1988)¢] o]&o] wzW R¢] FAHEE

0.26 o2 ¥ ,013 ~ 0.26& F 002 ~
0.13& 3 = #est ¢ ok FEA Fhol &
I okgro]ojol dl}(Tenenhaus et al,, 2005). o]

Fzede) A ARes Blee o 247

Z(RYH9} ZEA(Redundancy)S 83 5 it



gigt #4949 (E 1007 2o BT JrpEs b & = Qo
FENoZN B AT ARG SR F
I 8 gNy mdo EIEMAT
= A% olAAE | A=RASF t p VIF Tolerance
VAR19 0.970 0.736 4,756 0 2,727 0.367
e VAR20 0.740 0.021 0.113 0.910 2.298 0.435
=71 VAR21 0.734 0.081 0,404 0.687 2,14 0,467
VAR22 0.836 0.29 1.437 0.151 2,416 0.414
VAR23 0.858 0.303 1.022 0.307 2,778 0.360
VAR24 0.784 -0.034 0.158 0.874 2,789 0.359
AdEHd VAR25 0.787 0.125 0.484 0.629 2.658 0.376
2 VAR26 0.909 0,449 1.929 0.054 2.57 0.389
VAR27 0.806 0.323 1.576 0.115 1.996 0.501
VAR33 0.754 0.277 1.430 0.153 2.566 0.390
VAR34 0.659 0,207 1.034 0.302 2,939 0.340
ke VAR35 0.769 0.239 1.300 0.194 2.527 0.396
FHIA VAR36 0.737 0.124 0.648 0.517 2,105 0.475
VAR37 0.951 0.711 4.141 0 2.507 0.399
VAR38 0.692 -0.036 0.214 0.831 2.152 0.465
VAR39 0.907 0.497 4,729 0 2,504 0.399
VAR40 0.731 0.02 0.183 0.855 2,183 0.458
geij‘o] VAR41 0.835 0.192 1.534 0.125 2,598 0.385
VAR42 0.834 0.088 0.666 0.506 3.17 0.315
VAR43 0.868 0.347 2.742 0.006 2.89 0.346
ioo gy oo MEy 3 EENHEY I 10, TEEEO| gy ot
21217 2 el e R? Redundancy
Cron A Jju% ey LR 0.410 0.267
s | PN [ v | 2F ) EE g
s | | == ey nE=Mgls) 0.418 0.269
Alpha a3
AFFALH 0.493 0.321
Ty 0855 | %2 0.6 | 0.83
7ol ‘ 02 | 98 5 wgFEHze Y 0.273 0.152
oty |06 | 00 wgEA] 0,439 0.277
EE e | 09| 07| 054 ] 049 | 084 Jaeuag 0.259 0.165
AT | 06 | 08 2 1 1
TEEAA AREA A7s  AFEH
t=13.463, p=0.0002% Eh} WEFHNF L W5
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