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Abstract : This paper is a follow-up research of ‘A study on the development of Safety Management Evaluation Index for Shipping Company’. It
aims to develop the evaluation items of Safety Management Index(hereafter called as ‘SMI’) applicable to ‘Safety Advantage Point’, which is
suggested as the sub-index of ‘Safety Management Evaluation Index’ function in the preceding research and also verify their adequacy. For that
purpose, firstly, the 11 evaluation items were developed after collecting the practical opinions from safety management personnels in Korean shipping
companies. Secondly, the survey was carried out for the verification of the adequacy of the 11 evaluation items. And lastly, its results was analysed,
whether it has statistical meanings of differences in adequacy awareness amongst safety managers grouped depending on business type(coastal,
ocean-going) and business capacity(number of owned-operating ships). As a result, there was no relevance between their adequacy awareness and
business type of their companies. However, a difference in their adequacy awareness existed depending on their companies’ business capacity(small,
medium and large sized). In conclusion, when the safety management level of shipping companies is evaluated by SMI, the same indices can be

applicable to both coastal and ocean-going shipping companies by a grouping of companies’ business capacity.
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Contents
Assessment Index = Low accident rate + Safety management index - -
'\‘Arfa]hat tlls nm%t {aefa,sonable items t;or
Lo (Accident rate per company + Accident rate of ¢ uas(i]nj;pj;s]gitgmpaniggfn S
W .
accident rate whole target companies) + (Occurrence rate of S [Collectil; ;?]gtjgési:\gincgg&ig?s ﬁum]
. Casualties per company =+ Occurrence rate of (oceangoing, coastal)
(70 points) . Choice of evaluation items for safety
whole target companies) management index
(@ Stability of employment Questionnaire Carried out survey ]
(@ Education of seafarers and safety manager S (designated person or safety manager)
Safe @ Extent of investment on crew/fleet for safety i e
alety management (s:elected_teiwlu;;ﬁou item_i —
. dgex @ Extent of safety management manpower S
(30 poirts) (® Results of Port State Control(PSC) - Flag
po State Control(FSC)
® Operating level of Safety management system
and results of safety management activities Fig. 1. Selection process of evaluation items for Safety
Source : Maritime Safety Act, 2015 (website : www.law.go.kr) Management Index(SMI).
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Table 3. Proposed evaluation items of Safety Management

Index(SMI)

E® |85 |z% |2 58 g¢|85 |88 8% |g
ES |§% | LS £ Z S| 7 E |08 |E
o 3 S o » 5B 5 o 2= 5] S g
QS =] £ 5 > 0|~ Q a 1) = o O Eali= = >
£ g < B Z 5 BE| @ = Lypl| Ex o 8.5 S &
2| = °s |3 E S| 2| B SB| 55 SO z
Slg8 |g® |8 EE lmm 3.|SE |gEg| 8- |8
2 ! & g =
s|E |28 |€.g|28| 2| E2 |52|3% |E9S|E8 i
S|8%, 2" |E88|5c|<| 28, |°5|55 |5 ~|5% |E¢B
E18g8 55 |595 88 2| 2°5 |_%/%2 | 2z 5. 55
Sluwg| 5.8 lesalsE| £ 5BE 0528|387 0l ot
s © = S = . = = = =D L] ox
.m.mm S22 o mm g .m.mm 5889 > o= 2| .5 V,m
EE8x»2EB|E8¢e|t2| § E8x |2 4|2 %n| 5B mm) E >
rncﬂ .Epw mmaVu,..W mp m g m mm met ﬁrmm ﬁem ﬁrﬂ
~ — ot YD | e .— —
<58 H8E|<mE|ZE| 3| <58 |28 |ZzE2 | EEC| €2 |EF
= e - - |« —-
o -~ - —
s 2| B2 08|82 |ElE|z| 2 s
5| 2 g g | 5| & g 51 % = = | Z
= 2 =1 =1 4] 8] a8 o, o, B k51 k51
2 E| 8| 8 | 2|2 | £ 2] 22
e n . G B o
o = o @ fm& [ = o+ g n =}
o 8 S8 55 M - B scm.mm.t 2L .2
M = SEEB Y tm Q 0 00 = » o &S mttel
= S el s S22 | S8 & 28— = S EL 5.2
= O 17 [ - m
#| 52 S2°58 |285=|258%| 2uags £E2385
SE| &g "B |dEg |d7F°| 4pES 58758
TRRN T KRG R W O ﬂﬂw_@mﬁ%ﬁﬁ%ﬂ.@iﬂ Cs
s T ) - K —~
FTEAExPH L4 FRLu T F oyt T
W gy BOR 1) L S o o oo Ao oF g
it T .o RO o A T R Y 4o TN 0 ™
- wo_m g T o o BT o b3 - . e x O T~ W R R e
Tl oz 4@ BFUSR _WR® L TEE e
g B Jol T TS B .. eﬁﬂﬂﬁo MMﬂEl =+ W~
) N . Al = N B
doamgeR Ty o HeROIn _Poasa O
G BT A o @i Sahad T
) <o R U A e X E AR %)
TR TmHxg® XL amFT eIy TaT
R R R - ETOW&r@ﬂmﬁﬂo?%ﬁﬂﬂrmﬂ
. < " sl ~ = = — 1
ol _!1_ _ Oﬁ HT JL _E.L =r o#e oﬁl W uM _L Wﬁ.” 70 ‘ul oE X o o _!1_ X O T
u%qwuﬁxmﬁd.ﬂam.w‘\oﬁ.ﬂ n_rwﬁ%%]muﬁwumET%WﬂW%
I — 0 P 0 o vy ! -~ =
T R K oo We = g WL ! s ol o 5 P oGy = o) o w ﬁ,_ IH
Fam® SAITIRROT TR omom oy B D PR
7l B = X =y gn ) ~— < o _ 75 o N
X :.Lu_ﬁ =N g ol o= N — B T T = S0 o»,‘E
K o oo J) %o i e TR
Tt - i I o X R TN B S s
~ 0 ~ I _~ 0
ﬂﬂoﬁ%ﬁxumwwaaﬁ © 7ﬂLWOzTﬁOXMoHLoLULW§FﬂE
SR L = F gy TP R T P B o PN o= I
L T R T T S T - A ARG RPN D
=0T oy ~ ~ N0 ho BL ) ,Llwl OE ﬂﬂ_ 1o° éo or 1 [ Wﬂ el o
T TRV E AT TR R RT TR
%ﬂﬁoEﬂwr.%ﬂﬁﬂmm.x?%?oMﬁﬁ%iﬁﬁ?iﬁ
. I e
RLBPTRTETPE g lae® pagpsoldsn¥rw
GO F E BT RO TT WA W T R AW A 0 o

- 699 -



3.2 OHMAGE X E FIIEgs HYY HE
1) A2 M
B oo BAO ¢ kAAY ARE =AHs7] 9 9
A _

(<] hl <]
7}arES 7HH]—O}_ x%;d/ﬂ_% AEst=Y ok E3) kA
7

ﬂll

T AABAEDAE on ArEAE a3
R 444 AES SRSt 294 AES 9

e A4as
AAIHD : HAD ARE BAFRE ABAR A}
) 9] g4l 2

X
=5
N
o,
N
L
ot
I
rlo
oEL
N
NS
_>|4_‘
o
>~
>

LT

otr7] Sl 7S ©
of w} 37]e) 1Fo®

T(Fact Level)S &7] 913 AYFEAHEA (One-Way ANOVA)S
A 8T

2) MNAEHE HFd 2E
dABE Axe AAFEHE, 5 - FdsdE sS4
ARl B A gETh wEkbA AR E e wet ERE A
Sdzle] orMAY X HrtEE AA A9 9
gatA AAEHJEAE AT F AUk

A 1170 BrbekEel digk 2 <14 B
APEE Zpol7t F A, FF 3 8
oy & Bola A= AR Ho| ety
| 283 Aot}

Table 5% A1Z|2E 95% HLlolA W-9)8 15 117
7VEES alo® dto] FHALe] A A FES -

e
@ Ak hebd Aoleh W93 S SR R
I
3|

PG5 F%

A

o
HmL

o

oxl ol

)

27} 3070, 337 o2 3070 olde] F A WFH g
3 93 7kxle] FrpatE A A oAl xjo] s EAE

e [ele} 1T = o

= B43517] Y8 -34S 8T 5 UTHAron et al, 2012).

o I

Table 5. t-test result of adequacy awareness extent of safety
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Z(a) 0,058 2 7S ol 9k waka 74 1(H])e) o -
~ = Toup O p-
ﬂ]%‘ﬂ*éfﬂ 712 = 3L F -7 o] e o] onlE AR Factor | company| N | M | SD | DF ol value
ot wAIglol FF I AE FrFGE AR Q1A A Small | 11 [3.55] .688
of7b fltka & 4= vk 5 - FAAL B bl Medium | 33 |3.18| .683 | DFI=2
= o e o o Employment 21.39 | .000*
AAsa QA3 9Tt Ea T 12 wrierE Large | 19 |447| .697 | DF2=60
2 AA] oAl glo] A TR E e WiEgho] 37 =k o] Total | 63 [3.63] .885
oz Al BAgel AAZE 1) B RS o) Small | 11 1345 820
TR A4t dee & F AT Fducation] | >cdium | 33 | 342 614 | DFIZZ 1o o oo
Large | 19 |432| .749 | DF2=60
Total | 63 |3.70| .796
3 MUTEE HYY HE Small | 11 |3.55| 688
dAkel PoqﬁL © @t e EHaAddeer Ay Medium | 33 324 614 | 22
2 9 b= o o] AT Education2 DF2= | 12.66 | .000*
Itk BfAukgel et BRE 37 2] ARt Large | 19 |389| 315 |
7} Hrpako mfz} NG e g QA BT HrbaEol Total | 63 |349| .619 | ™
AR whel A WS k. wEby B AT A Small | 11 [327] LIOL} by s
AR mheh 20 FC) TN 3 TFOR nyesmentt | acdum | 33 3271039 | g6 | ogos
e Large | 19 |3.79| .535 2450
. R Total | 63 |343| 962 '
7HAAA A AoIA 1719 Hw o] ghe] 37 o] olar Srall | 11 13821 751
HEY SYETd 49, Y242 (One-Way ANOVA)E Medium | 33 13.00] 500 DF1=2
— td
olgatel et 7k Aol AolE el AUAAL & 4 gl e 19 [421] o1g | DF2- | 17161000
21.73
th WA EAHEA S f8517] YelAe EEo] TR AL Total | 63 |3.51| .878
7 Z2Zdo] RAUS 23k BALS A1 gtk AL Small | 11 |3.64| .505
FE A Ak Ftk(Kang, 2012). @A A 87} o213 7HAHS = Expert Medium | 33 |355] 617 | DFI=2 7.36 | 001*
A7)mA] Bels7] sto] WA Levene EAZS HA3 Large | 19 |426| .806 | DF2=60
o1} Total | 63 |3.78| .728
M Small | 11 |3.55| .688
Insoection] | Medium | 33 [342] 708 | DFI=2 | |
Table 6. The test result for the verification of homogeneity of nspection Large | 19 |437| .684 | DF2=60 | '
variance (Levene statistic) Total 63 |3.73| .807
Small | 11 |3.64| 505
Levene
Factor statistics | O11 df2 | p-value .| Medium | 33 | 348/ 619 | DFI=2
Inspection2 Lor 9 (216 8 499 | .010*
Employment 889 2 60 416 ge 16| 1.015 | DF2=60
‘ Total | 63 |3.71| .792
Educationl 769 2 60 468 Srmall 11 1345| 688
Education2 4.853 2 60 O11* Medium | 33 |3.36| .549 | DF1=2
Activityl 1539 | .000*
Investment | 3.544 2 60 .035* Large | 19 |432)| .671 | DF2=60
Investment2 | 4.168 2 60 020* Total | 63 |367] .741
Small | 11 [345] 522
Expert 0.823 2 60 444 Medium | 33 1336 549 | DFI=2
Inspection] 0.011 2 60 989 AV e | 19 |4.16| 898 | DR2=eo | o0 | 000
Inspection2 1.296 2 60 281 Total | 63 |3.62| .750
Activityl 1.026 2 60 365 Small | 11 |364] 505
. | Medium | 33 |327| 574 | DFI=2 i
Activity2 2.847 2 60 .066 Activity3 Large | 19 |3.84| 375 | DF2=60 7.93 | .001
Activity3 2.071 2 60 135 Total | 63 | 351 .564
*p <0.05 *p <005 * p<0.l1

- 701 -



Bo
)

7U.
=
N

—_

R

Table 6914 H= Wle} o] 221 Employment, Educationl,
Expert, Inspectionl, Inspection2, Activityl, Activity2, Activity3©l|

o

1A= 2 8E@p-value)o]l F25T(a) 005 B} 2

|

,AO
o
o+

‘%O

Mo
!

_Ao
Plo
Ho

7}
o

3

]

hyz

#2) el
T

s

<)

=

o

at7]

[€)
3

Fh WA AR E
Soklth. 2 A3 Arddeel #AIfol

o

Al

]

= HE

s
S|

i

kel
i

}_

uppel] wel ¢ FCh) oY e g

al

Ve

]

A=
¢}

i

=
=

70

2]

=
=5 5

3 7he

Investment], Investment2°] T}

S+ 2.9l Education2, Investmentl,
o] &4k ANOVAQ! Welch testE

Table 73} ZoH 117)

L

.

o~
T
L

L

A

sk
=

S

18

S
&

=

=

o] 229l Education2,

il
A= 2 &E(p-value)o] FFF(a) 0.05 E= 0.001 K

12

gul

H
A% 24 A%

o,
ANOVA)
Investment2©] U
ATk

Investment1,

3

b A o

1
El

—_
o

o
mj
&
oF
o
™~

!

G

(p-value)©] -
4 (a) 0.05 Bk WA UEbskth whebA Investmentl

9]

G

4

A

=

=

b e A

o

b ARAHEE 717t

o

.

.ﬁo

i

o R el A,

=

[

7kl M

]

¢}

2

1A

1)

) B2k FRo AldAE R Hrlsts

o]

g Qlvh ey

=1

o]
A

ol o] 7}
2o gloJ M ol

1

1l

;(é/\é o
37+

bz|

s
S|

2 )

&
k

}
Investment1

7

!

[ez]
S

d el u]

4

ol

3

i

F 11719

ks
<

of o

4749 AR

d

s

ok WA 67

oA B frdut

-
st

FARE A

ki3

%

ox

M
jrvze)

N

)

97k

SR Lol

Bl

S

ol

-
3t

Aol M A A

R

B

o] opjrh. whebx

steleh el Akl

oQls

1

sel 97t

S

J|Zog &3

zlt

ﬁo

%

ox

&+
el
TH
el

gl
)

el
R

+

eyl

w-

371 o]

5

=

< 5 A7) w2l

B4t
“Abgol A A

PR

B g Eolg e AL Al
o]

98 Azetd o] go] Aokol

1.

Al

Al
3k Aot}

I}
3}

=

1214

4 =] of of

bz

o

2~
T

Hapel
Ly

=

e}

=

141e] L
ul

R

A
23

A
- =,

T

2 A (A ehAhal 1A g ) 3

o
o

DBT-%o| #3 A48

=t}
=

AR EREE:

Ll

o

A5-Aelr] A o] A= gL T,

- 702 -



S eAAE b e b s Jhel] Ak AH2) ¢

References

[1] Aron, A., E. J. Coups and E. N. Aron(2012), Statistics for the

(2]

3

[

(6]

7]

(8]

(9]

[10]

[11]

behavioral and social sciences, 5" Edition, Sigma Press, pp.
317-394.

Government Legislation Information Center(2015), http:/www.
law.go kr.

Jang, W. J.(2010), A Study on Targer Factor Value of Port
State Control Inspection Using Absolute Measurement,
Journal of Navigation and Port Research, Vol. 34, No. 6, pp.
471-477.

Kang, J. H.(2012), Statistic analysis with utilization of New
SPSS  program, 5™ Edition, Crown Publishing Co., pp.
153-163.

Kim, H. Y.(2013a), A Study on Development of Safety
Management Evaluation Index for Shipping Company, Journal
of the Korean Society of Marine Environment & Safety, Vol.
19, No. 6, pp. 629-636.

Kim, H. Y.(2013b), Study on the Introduction of Safety
Management Level Evaluation System for Shipping Company
by Imitation Strategy, Journal of the Korean Society of
Marine Environment & Safety, Vol. 19, No. 4, pp. 366-374.
Kim, K. I, J. S. Jeong, C. S. Kim and G. K. Park(2010), A
Study on the Selection of the risks of the vessel, Journal of
the Korean Society of Marine Environment & Safety, 2010
conference, pp. 97-99.

Korea Eximbank(2014), the status of ship building and
shipping market in 2014 and the prospect in 2015, Vol
2014-S-12, pp. 9-10.

Ministry of Oceans and Fisheries(2015), http://www.mof.go.kr.
Song, B. Y., D. S. Moon and D. H. Lee(2009), A Study on
Development of Safety Index for Evaluating Railway Safety,
The journal of the Korean society for railway, Vol. 12, No. 4,
pp. 443-449.

Yang, W. J, S. H Jun and J. S. Keum(2001), Risk
Assessment of the Ship’s Collision using Formal Safety
Assessment Methodology, Journal of the Korean Society of
Marine Environment & Safety, Vol. 7, No. 3, pp. 61-74.

Received : 2015. 10. 26.
Revised : 2015. 12. 15.
Accepted : 2015. 12. 28.

- 703 -



