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A Study on the Safety Education and Training for Hazardous

Material Handlers in the Distripark Logistics Center

JO, HYUN JUN

Department of Port Logistics
Graduate School of Marine Finance and Logistics

Korea Maritime and Ocean University

Abstract

Hazardous material safety accidents must be strengthened investment in
human resources through safety education and training, due to an increase
careless handling of hazardous material handlers which causes of accidents
and changes in the field work. On various factors driving the change of
on-site operations of hazardous material handlers, In this research, we
investigated the expectation of education and training, the education and
training environment, the present state of hazardous material management on
the influence of the education and training program, the education and
training program wanted to confirm the mediating effect on the outcome of
education and training.

We examined the types and handling conditions of hazardous material
handled at Busan Port, current state of hazardous material store in logistics
park, practical practice of hazardous materials handling, analysis of hazardous
material accident situation, hazardous material related laws and regulations.
The characteristics of the education and training program of hazardous
material handling persons and the subjects of education and training, contents
of education and training, educational achievement materials are shown in the
present situation. We examined education and training theory for operational
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definition of variables, and in hypothesis training preceding research,
hypothesis was set up by prior research on hazardous material safety
management. In order to conduct empirical analysis, the population analyzed
response data of 124 copies of hazardous material handlers of logistics center
in the port hinterland. Descriptive statistics and factor analysis, the reliability
and validity of the variables, and the fitness of the model were performed as
a preliminary analysis to verify the hypothesis of this research.

Structural equation analysis results showed, firstly, educational expectations
positively (+) influence on the education and training program. Second, the
education and training environment has a positive (+) effect on the education
and training program. Third, the current status of hazardous material
management positively (+) influences on the education and training program.
For the analysis of the mediating effect of education and training program
found to affect the effect of partial parameters on the outcome of education
and training. The results of this study provided various suggestions for related
practices.

Key word: Hazardous Material Handlers, Education and Training Program,
Outcome of Education and Training, Structural Equation Model
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Addd A& FA 100 80.6%

O AT 1879

300 AWMU A 48 | 38.7%

AR Al NN MY 38| ...30.6%

SO AT 18.T%,

60 4 3.2%

MMnk=E NEEBWN < | 26| 21.0%

pams W E R W O —_— | 27| ..21.8%

THEEY |10 N N A | 39| ..282%

10~20'RT N N Y 22| . 17.7%.

200 o] A 4] 113%

AT, 3¢ L ateP DA SNNG—N 28| 22.6%
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&) e - I 33| ...26.6%

A 28| . 226%
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B L 27| . .2L8%

Ad o 1008 PN Ol 4.0%
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3009 o] A 4 3.2%

S0 HI 98 | . 46.8%

. 10099 | 3217705.8%
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_Qlﬁs_s__?__f!_%f?_‘?ﬂ%ﬂ ________________________________________________ 100 | . 70.4%
Class 4 7V =4 42| .29.6%

S __C_l_as_s_5..??.%@.?.?%.._‘?_‘___T"_r___li%i_?%% _____________________ 31| ..2L8%
g (CEss 8 FARA e 2L 9.9%.
h Class 7 WA =4 i 0%.
Class 8 -4 d=4 46 | . 32.4%

Class 9 7|E}Ig3tE4d 2 A& 67 47.2%
s 32| ..258%

147 6515249

AR e T e
AATEATE | e e >
AR i 9, 7.3%.

SAZF oA 4 3.9%

AN 53| ..42.7%

e _?3&!_]@__} _____________________________________________________________________ 43]..347%
e 16 A1 ZH 14 11.3%
MBI [y e g ST 0%
e AT L

Al QQIEA AASHY] Mol QlEA o) A FF AU JEANE el
71 938 ulEBlFE A HAS (bartlett ‘s test of sphericity)®} 382 g% =4 (KMO:
kaiser meyer olkin)g A3ttt HIEBATFEGASTANAE FTE
T AF7HEE AYEHA & webA 88l £49 ARgel A7 i E
Atk LwrAR o7 0.05m] % ¢ A olo] ZAgtka #71gchKang, 2013).
ot o A E4& st B Aol QA ZFES 0.6001F H 20 ARE-
stAth B4 A3 3 T A ZholAlFS 3138.756(p=0.000%1 Ao 2 UERTh &

d = BE, 080014 Wle F502 Brhet 0.900]
A5 ml$ o2 HE 4 QltHkaiser, 1974). ¥ AF9] 0.8902.2 4]
d

[¥ 4.5.2] KMO$} Bartlette] AA

KMO$} Bartlette] 74
E#¥4  H4A Kaiser-Meyer-Olkin Z&. \ 890
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AREAFANA Ego] B Aol -680
T eAEEd dng, A (I E
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A gEAOR Ao HAFHL & EF
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= Md=s 39 AeolE ve= BEEldA (Discriminant
Validity)?} ZAH49} 2Az3ke] 4#A#AA HAE=E Yeldl= HFElFA(Convergent
Validity) 22 oA stk WA d#A(internal consistency)e HdEAFFZ%;
(Average VariableExtracted:AVE), Z&u}l& <ulgk(Cronbach’s alpha), Z18lx 7d
A1 # =(construct reliability)2}il % st EgAIE =(Composite Reliability) 2 % 7}+3F
o BTt 5o s dubdog yALHAA ] Egu g & 4 Ed
dutz o g PAE L F& 5T AFHE £2& (.70]4 o] tHAnderson et al.,1992).
w3 AL Hriskes ZE2ntE &ugh(Cronbach’s alpha)& 0.60]7o]™ 4124
of v ALE AT F o 070140l Fra & F JYvh. FHEEAFEH
(AverageVariable Extracted: AVE)& FA71d el oJs) AHe= &4 &S YeERY
o Zkol 05013 olH FAME Y S A ZoE Hrtd 4 JdrhFornel et
al., 1981).

B oAF [F 45412 w9 ZE26E E9zH(Cronbachs Alpha)e] 0.70]4
0.833~0.92Do.2 AlFAol =A Yelgty E3412 =(Composite Reliability)=
0.885~0.9402 Yeh} nE gEo] 7]FA 0.70140 2 Yelg FAA/NE g 4l
FEAFZ(AVE)ZE =3 ZE a4 0.5

T 2o AL FAY & YU F -
o]23(0.602-0.787 0.2 bt A AFAel Qe Aoz BUF & gk
[ 454] A28 9 B4 &4

» h

AR | SANF | 2AAAF AVE CR Crzrlls;;: s

VAR00015 0.877
VAR00016 0.837
@eA A o 0.643 0.915 0.888
VAR00019 0.798
VAR00020 0.792
VAR00022 0.696

Come | VAR00033 0.792
s | VAROO034 0.793 0.602 0.931 0.917

=7o VAR00035 0.813

VAR00036 0.778
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VAR00037 0.815

VAR00038 0.753

VAR00040 0.741

VAR00042 0.792

VAR00023 0.873

gag VAR00024 0.891
mels | VARON0Z 0.838 0.758 0.94 0.921

see VAR00026 0.893

VAR00027 0.858

VAR00029 0.857

2&FA | VAR00030 0.885
=239 | VAR00031 0.799 0.66 0.685 0.653

VAR00032 0.696

o VAR00044 0.883
ﬂ‘gfﬁﬁ VAR00045 0.904 0.787 0.917 0.865

° VAR00046 0.873

#HH B4 EE AT a2 FEAVEREY Alg(Square rooke] oHE
Waeokol AASFRY Fop3tHChin, 1998). ¥ AFelA HFEAFZEF(AVE)Y
Fote] A FRT BE 37 wEd] WEEFAEES Ad A

i 0.802

e 0.535 0.887

A3}

f;ﬁ: 0.538 0.483 0.81

ﬂgga 0.598 0.599 0.557 0.776
iﬂg;%% 0.388 0.504 0.392 0.297 0.871

x}(Tolerance) VIF(Variance Inflation Facton)& =
ATHChin, 1998). GzFAdde] EAAR= 2k

oxl
o
oftt
gl‘_',
>
o
oft.
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o
ol
N
AN
ot
‘W o}-
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(Tolerance)7} 0.15t+ 231, VIF7F 102 2 Z2ANSE 74 =
ZA3t= Ao R Hrkeg 4 9 thRossiter, 2002). wEka B AFo tEIZAA E
A7t Sl ACE [F 4561004 Q=

ZhA A VIF

57 0.595 1.682
WEEFH 37 0.638 1.568
AdE B 0.843 1.186
3. FEMAA B

[¥ 45.7] PLSAZ R HA e

R Square Communality Redundancy

57 0.643

WEFH 374 0.602

ARE #HHIS 0.758

WETH T2 0.405 0.66 0.236

wEEE AH 0.234 0.787 0.169

Goodness of Fit(GoF) 0.470

T-Z 23 (Structural or Inner ModeD®] #F3t7] Aol WA F2EIS AFHS
BrlsloF BAEZATY] 98-S B 5 Aok PLSTEEHC g AFAH S R2)
o2 HristA drh

[32 4571 F2EFY HA AI=E UethiH olF A¥E7] 93 A%+
Stone-Geisser Q2test SAFCZ w2t AF5H FEA(Redundancy) @S AHEE &
QI o] ARE FEREHY BAFAHFORN F2EF A (Quality)S JERR
Ao F5A ol B 0Xth 7oF gtk(Tenenhaus et al., 2005). oz}

54 @ BEF AWl 7RI AA Ad=s A7 ¢l

Cohen(1988)9] o] &l wEW R29 aAAEE A7 & 026 o, ‘T° &
013 ~ 026, © 3’ & 0.02 ~ 0132 #AGE 4 Qv PLSH

A3+ =(Goodness of Fibe AW EAHEWER) H

_5‘]_

Collection @ kmou



(Communality)®] B+& 3 ¥ & ThAAlFZete] 4AFZ3thTenenhaus et al,
2005). o] A= A7)+ H401 ol olofof sttt me H3F=o =7|7} 0.36 ©
dolm A, 0.25 ~0.360]H ‘F’, 0.1 ~ 025" ‘& B FEE

% sl
2 A7e) PLS A2rge A4 APYEE 047002 A=rge] APEE F9
drhn BHY 5 7] MR FEEYY U@ BEd AYsE AE e T

Standard .

| V| 2=

A= AZA ST Deviation T Statistics
AE7|N-DOnSFH 23 0.257 0.108 2.39*
5% 4O SITYH 209 0.347 0.116 2.985**
QA E A >nSTH 219 0.189 0.078 2.438*
USETH TR WS> SEE A 0.483 0.068 7.103%**
o= ¢ *p<0.5, **p<0.01, ***p<0.001

4, WiMax &4

B AFo|a APEM oz w7, BS&Ed 3, AgE AT usEd

Z22d, RATY Z22PE YA 01AE osfaw BT B A AE

5 &

B A3 wi/l&d A= %L Hair et al(2013)0] Xﬂ/\lfﬂ WS ARgSte #

‘43}&’2 7 &S lstr] A7 ol et 2ol AT 39A HAdE FYPTe
TE A YTt THEUSNY AHEATT FofsiA A H

ofof ?}E]r. =4, %%%"jﬁﬂ' i g FEUS ol P EdE FosHA U

Efitol gioh AlA, mfs £ VAFZEo] 20%~80%°]® F-Euj/j&

I, 80%cl ol kHui/l a3, 20%clstolH mifEATVE (e ZleE ATHY

(Joseph, 2013).

UM AANG At wet wiHETE AT AHEAY oA
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[ 45.11] P& FoAd E443(10)

Ao Standard T A A A
° Deviation | Statistics eS| &2 Za 3}
e =
1SEH 2279 0.05 2.502%* 0.257 0.124
> W8EY AT
nEETH 34 =
NEEH 22 H 0.062 2.71*%* 0.347 0.483 0.168
=> W&Fd A3
AE AYd}=
ST 2279 0.043 2.141* 0.189 0.091
=> W&FH A3
Fola= - *p<0.5, F*p<0.01, ***p<0.001

39A, wMEyd EAEE Fdstr] Yste] VAF(Variance Accounted For) #He
Ar=ste] o aste] 27| E [F 4.5.12]9F 2o HA=sHAT.

[ 45.12] Wil &3 A4

HE T of7)
oA | T _
gy || Es

” eI B I R e
S P Wap | 0=
>80%) VAF | VAR
7 1=80%)| <20%
37d =
W8T Ze Y = 0.124 0.167 0.291 0.426 VA
nSEd Al
w8Ed #7 =
WSEY e o 0.168 0.406 0.574 0.293 va
wSEd A
A= ASdS =
STy Ze Y o 0.091 0.32 0.411 0.221 Ve
wEFH 43
G &3t - HEH + 495, VAF - B8EH [ F &)
oA @ At JPEAFA agTAHT o RKFL ZrIAPL S
249 ABE ¥ 5 oke AL Uiy R dEse] BAE A AR
—_ 54 —_
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A28 AT FAY 2 FF AT IA
& d7elA e dAHZ AA, ATEAVE B WA 2FAE AFEAR
22 @ ﬂ&’i% I, B Ao ge] QEEAFAd tE Ak FEse.

A= g A A7) RAgol oF T5% AAFAT, THAPERL
AFse An MEMHA A2 W97 BHo] Hol e Faho e
2 e5HE AALAYYE, HHANNN YR, BN 2E HFee AVEAT
Aol B@ A7t REs)

sS4, 99E A7) BUY WREFAZZIY Fo|A staFol 9F wREA
W AR AU FAE APBL FAFE8T%), ARABA64%), FHHED
(113959 «o2 $I88A 27T Z7hehL AThoD ofo] @=7paskrZ Al
A AP Je WARETS D FAmSe) O A AT ol Loz
A7AE FHHoloF T Hojr}

6;}1‘% AT A = %‘é.%%‘ﬂ%x}fﬂ SAMGEL ] ¥ aclo] B AuH

61) CBS:=H2:(2015-09-0D #4H f1d& &3] 71 od A/
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st YU
AALS] F3d HHS 7Lty vyl opFo s B HFo FosFAA o

@3] AR T

2 AT v A =RAEH AYSHTA Hu ST B <
Tl AF ATE At Ak A duA AAFHAS U

B AR RE FEE <57 BARNE -?4?& ARZR AEE Zoln, 1
Age gHoR SA AdHY SAYM A8z 8 A=zl Al oA w4
SHEdT FH o 2R A HE}

SHAFAE WE2 & d7dstel A A57E @ Zojn nimA =
T dx FEEdEYS

2wl 2o ha APyt

L Astel 8E A7 BAL WA =AU
OIELEREESETEE) @ AGEATA

2. Askel AFE oA =AY
@ 20ty @ 30th @ 40t @ 50th ® 60th °]F
3. Askel 2RAHE oA AU
D33 w9 @3-6 3 7% Q6-103 w9 @10-203 H|9F & 203 o)At
4 A3ke HFE oAGA HAUA

DAY @Ud @ O A RF O 9 BEelA
5. AAkel ARe drht AU

D30 " @509 H T 31009 " @300 wYE 5300 o]
6. A 2R A4 W A2 F2i RA D Iun

D50919) Wk @1009141 P15k 32009191 HlEF @30091 9 W% 5300219 o]
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. o5 A& TF=2 A8E A5 g s AEL Y
L A A A Agsty gAN AP EY TR oW ALY
FHIZF E=2 HY 371x A=)
(DIMDG CLASS 1 s}eks @IMDG CLASS 2 7}2%
@IMDG CLASS 3 21314 A @IMDG CLASS 4 7194 EAFH
®IMDG CLASS 5 2tstd &4 9 fr)|34tstE GIMDG CLASS 6 =4&34
@IMDG CLASS 7 WA &4 ®IMDG CLASS 8 ZAXAEZA

©IMDG CLASS 9 71eF 9133 &4 2 AF

2. AN A(R) B A= A7 e drdup? ( 2y
3. AA Hd=Ee AFD 71k Ay ( )
4. AAre] H2 3970 AFEHIED) & A9=2 2%E AA s 547k %)
5. AAke A= 3 A e AF A B A4 ( Zay)
6. A= A 3dZt AARGS & s drkdu7 ( 2y
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