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Abstract : This study aimed to extract the priority safety improvement factors for coastal passenger ships and analyze the perception gap between
groups. To extract the improvement factors, we formed an expert group with maritime safety supervisors, passenger-ship safety inspectors (PSIs), and
captains of passenger ships, and then conducted a Delphi survey. We found, using a hierarchy process, that the improvement factors were divided into
three factors in Level 1 and ten factors in Level 2. For the relative importance analysis using the AHP (Analytic Hierarchy Process) model, we also
formed two groups: an inspector group with maritime safety supervisors and PSls, and an examinee group with safety managers, captains, and crews.
Consequently, the factors of designation of public transportation for passenger ships and supporting the welfare of the crew were evaluated as the most
important among the extracted factors. We conducted a t-test for the analysis of the perception gap between the two groups. Three perception gaps were
found: increasing the inspection personnel, strengthening the qualification of the inspection personnel, and expanding the safety operation center. The

result of this study will be useful for improving the safety policy of coastal passenger ships.
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(Statistics Korea, 2019). 3}A| 5+ ¢k~
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o8 Adx v 64.7%7t 57
= 27 59713 3271002 A ¥ U tHKorea coast guard, 2017).
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Table 1. Summary of previous study for safety management of

coastal passenger ships

Subject  Author

Result of research

+ National support for small-scale

Choi hinpi .
(2017) shipping companies
- Supporting the crew's welfare
Overall . Uniﬁcat_ion the authority for departure
Ko suspension
(2018) - Increasing the inspection personnel
- Constructing the inspection system in
the island area
Kim - Strengthening the working conditions
(2015) of maritime safety supervisor
Lee - Strengthening the qualification of
Law (2018) maritime safety supervisor
Lbliyznd - Designation the public transportation
(2018) for passenger ship
Heo of Preventing duplicate inspection by
al integrating PSI (Passenger-ships Safety
) Inspector) into
System  (2017) | ime safety supervisor system
operation — . .
Kim et - Selecting the evaluation items and
al. analysis of coastal passenger shipping
(2017) company's safety management efficiency
Juand Implementing the military reserve
Le system in coastal passenger ship
e . ;
- Expanding the seafarer’s wage support
(2016) system
Infra Song - Establishing the practical training
structure
(2018) program
Kim - Expanding the passenger ship safety
(2019) operation center

- Customization safety personnel by region

Song(2018)> U4 ¥ © 9} #AE Huxtl v (BRM,

Bridge Resource Management), 7]¥2}¢ 3
H

Resource Management) 24| =8 =
&

= %I~ A= =
g TEUTE 3
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Atk Kim(2019)-> AF3] #7141 (SNA, Social Network Analysis)
& o] &% ey 9o AA wjARY HAE B &
3.
[e]

Frel e o] A4 R A ol 280 mhE 1Y Hx

Wb 2 T 7)€ A 2o dekel Ay ehd e
ARAE Yo divel AN 2Ag ARt Fax
& B30 Q49 Aolg mmBa e AEYE Rer)

3. Hot{ZiM obE | M Rl MF W

ERE 24
3.1 eraE WM 2l MF

Aol A A b e] = WAl =] FayAFek AR 2
o] o]fold w g3t SiskE = glow, ApgAF A
2 ohdde] T84d8 AAskaL 993 HE FATE A 5H
o7 ool o ekdye] o] FFE o] o] &4 e] ok
A AN A S ol ¢ vk ey At Al ¢
Aue]7t ARdAre] ApEAQl vty Fojnths s gAL
I Aol wE S welr] s FEd oA AFE A
B el A o] W

=l 7

)
o
fT
e &

ox
ols
o
o K

Aol JAtH(Kim et al, 2015). o
7] JiA 2]l A AUA FeE JUHE

[}
= dato] 7| S o] &ate] 3ate] 2AE AT

H - qrded AR FAR FHow -

‘ Delphi survey ‘ Feedback

l (Convergence

of elements)

Selection of evaluation | ==~ :
elements

v
Hierarchisation by AHP

I

Evaluation of relative
importance

Fig. 1. Process for importance analysis of evaluation factors.
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AT AL T3 F 117] 2080 2
1 1, 23 ARl T&FE 1171 2958 0d(dasl
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17 82159 H+f, 2Tk, WS EFE EH]E(CVR, Convent
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(n— NJ/2)
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Table 2. Extracted improvement factors by Delphi analysis 3.2k 24 A}
A V%@ FrredEe a9l T A
Factors M SD CVR 1 ]i Esf j}m 7@25 Q% BAO :;_]EEH 104 (E}:Ir::l}s\e
Supporting the crew's welfare 34 069 08 Z(;I:{pa{lson?ﬂ o i “}\o_ 1 ° }\—Lo}z ;L; Y o}ﬂ}; : 51 _]'r N
¥ 2 Z2glzo] 3 ¥ ¥
Employment extension of passenger 34 0699 08 ol 9E 7T s, AR
ship crew T ' A, AL A g, ke A ela), A 5 AdS o
Increasing the inspection personnel 37 0675 08 o7 HAEZAIS AA YT SdAlo] ol rEAEE EA
Strength;n_ing the qualiﬁcati_on of 30 0667 0.6 © Table 49} 74t}
maritime safety supervisor
Relocation the inspection personnel 3.1 0738 0.6 ] ]
Specialization of crew education 29 0568 0.6 Table 4. Result of demographic analysis
Reduction of inspection 33 0675 0.8 Male 08 Mokpo 34
Standardization of inspection 34 0699 0.8 Gender Female 1 Incheon 12
Unification the authority for departure Sub total 99
suspension 3.0 0.667 0.6 205 i Wando 11
Construc_ting theT inspection system 20 0568 0.6 30s 36 Jeju 3
in the island area
— rp—— : A 40s 10 Yeosu 8
Establishment of exc usive agency for 28 0.632 0.4 2c 50s 29
passenger ship Masan 7
60s 23
i Sub total 99 Tongyeong 5
o|9} o] duto]7|HE &-gote] =EE At <t Maritime Region Pohang 3
Anel A LA BRte] 319 tRRe} 1079 T2 safety 24 Gunsan 2
= = Zﬂ_f_i_ﬂ_ 3]_0;]1:]_ Tﬂllie(Level 1)_1:_ m = Xﬂ Too o= Supervisor
ar ° AT HIRET o 0 e PSI 36 Boryeong 2
g2 FAAL, FEF(evel 2= EFEAEY 493} Crew 21 Busan 2
O]’X‘IS‘OJ 0]_’_}‘ Ty EH%‘J—J’—%Z[: pul X] Xé, 71(‘:'1]713 ?_Q %‘%5 71(‘:1] Occupation Board of 10 Jeonbuk 1
7 A8 AN FE A}, AAFY) B, edHe 2FA S directors Daesan 1
hAQEA A, A RS T2 24, oA g Safety ¢ Donghac 1
el A28 =9 5 Table 33 2ol 107]9] B7hasl e Pycongack 1
Sejong 1
o7 FAFA Sub total 99 Sub total 99
Table 3. Hierarchy structure and description of level 2 factors
Level 1 Level 2 Description

Unification the authority for
departure suspension

Unification officer in charge of departure suspension which is divided into vessel
PSI(Passenger-ships Safety Inspector) and chief of Korea coast guard station

Law Boarding safety officer

As a safety officer, coast guard or professional safety personnel are obliged to
onboard on passenger ships to enable prompt action in case of safety accidents

Designation the public
transportation for passenger ship

Adding a coastal passenger ship to the public transportation system specified in the
law, selecting a policy plan for improving the safety system of the passenger ship

Increasing the inspection
personnel

Carrying out a quick and careful inspection work through the increase of vessel PSI
and maritime safety supervisors

System Strengthening the qualification
operation  of maritime safety supervisor

Strengthening the expertise of the inspection personnel by upgrading the qualification
standards of vessel PSI and persons in charge of safety management

Adjustment the inspection cycle

For preventing duplicate inspection, the designated inspection personnel inspecting the
ship in the specified period

Expanding the passenger ship
safety operation center

Establishment of on-site safety management and support system by adding a passenger
ship safety operation center

Infra Supporting the crew's welfare

Improve the welfare of the crew by including passenger ships in merchant marine
reserve system and adjustment the vacation days for coastal ship crew

structure Establishment of the practical
training program

It means improving the quality of coastal passenger ship crews by establishing an
effective training program that matches coastal passenger ship and crew capacity

Introduction of safety
management information system

Introducing a safety management information system composed of safety-related
information, essential inspection checklist
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Table 5. Result of relative importance of evaluation factors

Weight(rank)
Level 1 Group
Total .
Inspector ~ Examinee
Law 0.338(2)  0.405(1)  0.246(3)
System operation 0.233(3)  0.200(3)  0.286(2)
Infrastructure 0.429(1)  0.396(2)  0.468(1)
Weight(rank)
12
Leve Total Group .
Inspector  Examinee
Unification of authority for
departure suspension 0.0943) 0.1193)  0.062(7)
Boarding safety officer 0.075(8)  0.092(5)  0.054(10)
Designation the public
transportation for passenger 0.169(2)  0.194(1) 0.130(3)
ship
Increasing the inspection
personnel 0.083(5)  0.0924)  0.061(8)
Strengthening the
qualifications of inspection 0.081(7) 0.054(10)  0.133(2)
personnel
Adjustment the
inspection cycle 0.070(9)  0.055(9)  0.092(6)
Expanding the passenger
ship safety operation center 0.060(10) - 0.065(8) 0.0570)
Supporting the
crew's wolfare 0.194(1)  0.177(2)  0.213(1)
Establishment of the 4 5934y 0.0836)  0.1044)
practical training program
Introduction of safety
management information ~ 0.082(6)  0.071(7) 0.098(5)

system
Remark) C.R.(0.002, 0.001, 0.008)

FollAe Q1ZEH0.429), HE(0.338), A= +%9(0.233)
2 Yebeth S els AdEnA A190.1%4), He
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Table 6. t-test result of evaluation factors

p-value

SD

.8471

N
60
39

Group
Inspector

Factors

Level

0.000*

5523 4.285

4.167
3.564
4.000
3.795

Examinee

Inspector

Law

0.194

1.308

7365
.8006

60
39

Examinee
Inspector

System operation

Level

2.816 0.006*

7612
7448

4.283
3.846
3.767
3.744
3.000
2.897
3.750
3.744
3.933

60
39

Examinee
Inspector

Infrastructure

0.108 0.914

1.0312
1.0442
1.0577
1.0953
.9320
1.2506

60
39

Examinee
Inspector

Unification of authority for departure suspension

0.643

0.465

60
39

Examinee
Inspector

Boarding safety officer

60

39

60
39

0.978

0.027

Designation the public transportation

Examinee
Inspector

for passenger ship

0.000*

7782
12667 4.010

8511

3.026
3.433

Examinee

Inspector

Increasing the inspection personnel

60

39

60
39

0.054**

-1.947

9782

3.795
3.250
3410

Examinee

Inspector

Strengthening the qualifications of

inspection personnel

Level

0.342

-0.954

7507
.9095

Examinee
Inspector

Adjustment the inspection cycle

.9931

3.383
3.000
4.367
4.282

60

39

60
39

Expanding the passenger ship safety

0.084**

1.749

operation center

1.1698

7804

.9445

Examinee

Inspector

0.629

0.485

Examinee

Supporting the crew's welfare
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