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Abstract @ There is no safety evaluation index with marine accidents and information of ship's safety management result for good grasp of safety
management level of shipping company and effective monitoring. In this paper, we proposed a SMEI(Safety Management Evaluation Index) for evaluation
of shipping companies. The SMEI is consist of MAR(marine accidents ratio), SSMR(ship safety management ratio) and SAP(safety advantage point)
through brainstorming of the expert group and AHP(analysis hierarchy process)in previous study. And weights of SMEI are calculated using experts's
opinions through the Delphi method. We also verified the validity of proposed SMEI to 119 Korean shipping companies with 916 ocean-going ships of
Korean flag, which grouped three part (small, mid and big) by number of ship and gross tonnage. And we found out 19 shipping companies, 8 companies
in groupl & group2 respectively and 3 companies in group 3, with score below 1.0 by SMEI In these companies, there are no marine accidents in

recent 3 years and appeared low frequency remarkably in the detention and mojor non-conformity by data analysis.
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Fig. 1. Marine accidents in Korea(2008~2012 year).
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Table 3. Result of SMC audit in recent 3 years

oy

Classification 2009 | 2010 | 2011
SMC audit Frequency of audit 946 1,060 | 927
for Major non-conformity | 164 | 134 89
ocean-going
ship Minor non-conformity | 1,063 | 1,367 | 1,041
SMC audit Frequency of audit 42 112 158
for coastal Major non-conformity 7 23 81
ship Minor non-conformity 169 405 477

Source : Modified by author from data Ministry of Oceans and Fisheries

Table 4. Result of DOC audit in recent 3 years

Classification 2009 | 2010 | 2011
DOC audit Frequency of audit 275 281 230
for Major non-conformity 49 56 16
ocean-going - -
ship Minor non-conformity 884 889 802
DOC audit Frequency of audit 1 20 49
for coastal Major non-conformity 0 2 2
ship Minor non-conformity 4 76 126

Source : Modified by author from data Ministry of Oceans and Fisheries
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: research (Kim.,2013A)
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Fig. 2. Process for development of evaluation index.

3.2 HIIX®

g
b AT

=
>
o
N
)
o

[o
N
s
H
Ak
2
=z
ol
o2
>~
>
kl

N
X
1o
k)
iz
B
kS

AdA=, B Eok
T4 819 BH(Kim, 2013). 18] 1L
209 Al AHP 7| & ©]
JH]&(CR, consistency ratio)
g FAte] FrtEE (P FoEE
A AT oF s AAF b ] F 7t
-2 Table 59F Zo] | FArtar A}

AA ArAT}E S8
A, A FAL T, APTAEA

o

P

o

0,

)

o

o
Ak

2

>

I

o %
(HET

9
=
o
ofy E
M
4
h
1y
z,
i)
>
>

re
o

>
>
o
e
4
_>|~I_‘
ol

g

©
4
>
ol
o By % o b

>
ST ofy
i
>
ol
o
(e
¢

)
>IN
_O'L

lo
e
Mo
Rl

—_
[ee}

o M oo oo
it
x

o,

4
of
Fo
b

i)
8=

L= a4

oft
2L

o ol
=
2
2
rJ
EU
:?1:,"
o2

=)

>~
=

qL & oox RIOH
)
2
=
<l
:Iol:t
=Ty
t
fr
-
ox
o
¥
=
ot
2
H]
o
2
I
=
R

ox g 4
__>|J_r‘1
== b
>
>

2
4 o
)

- 632 -



Table 5. Detail of evaluation items for SMEI
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Table 6. Weight for evaluation items by delphi method
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rosult - Number of casualty )
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+ Number of major >| SSMR
ISM audit non-conformity/Nurmber of ISM audit
result - Number of minor
non-conformity/Nurmber of ISM audit
- Stability of employment
- Education ratio of seafarers and
Company's safety manager »| SAP
effort + Investment ratio to seafarers and ships
- Possession ratio of expert
- Voluntary safety management activity
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Table 7. Result of grouping by ship's number and gross tonnage

Standard for grouping Result of grouping
Classification | Ship's . Ship's Company
number | ORT/ship number number
Groupl
(Small) 1~3 ~ 25,000 85 42
Group2 25,001~
(Mid) aadl 77,000 305 58
Group3
: 8 ~ 77,001 ~ 526 19
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Total - - 916 119
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Fig. 3. Result of SMEI by group.
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Fig. 4. Result of SMEI less than 5.0 by group.
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Table 8. Average defect number of shipping company below 5.0

in the SMEI
PSC inspection ISM audit
Classification Major Minor
Detention | Deficiency non- non-
conformity | conformity

Groupl 0.7 83.1 0.9 9.3
(Small) 0.3) (24.5) (0.0) 4.9
Group2 0.7 1214 1.4 124
(Mid) 0.1) (36.4) (0.0) 3.1
Group3 1.3 231.9 2.0 30.5
(Big) (0.3) (70.3) (0.0) (2.0)

Remark : Parentheses mean that SMEI is less than 1.0
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