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Abstract : According to ISM Code, from July 1, 1998 relevant shipping company and ships should establish, implement and maintain
safety management system(SMS) both on ships as well as shore. Nonetheless the SMS has not yet been settled. This paper is prepared
to seek for the problems occurred in relation to the implementation of SMS onboard and propose ideas to improve the system
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Table 2.1 List of Conpanies Received DOC as of Aug. 15, 2001

No. 4 A= T ' No. 4 A T ® No. 4 A = T ®
1 | AYHF) A 3B | HFEHE 9% 75| AEdA 9%
2 | BYEE(F) 9| % 39 | EgrEEy g 7% | I 9%
3 | 2HA(F) 47 40 | Fu#Hg 9% 77| ZEA 9%
4 | FAZAF) R 41 | I W 8 | T %
5 | #748&(F) W 42 | A5 R 79 | AL
6 | FEHEF) A% 43 | A7 s 80 | A& A&
7 | wAH(F) &g 44 | (I ks 81 |H¥E 4
8 | YFA(F) 45 | AzivlEly W 82 | ZHlE i
9 | EAHF) s 46 [ HEHE Rk 83 | FHaE Wit
10 | SH32(F) 47 | ZASE wna 34 | AP ks
11 EHEE‘SHQ—(-’F) ks 48 | Mg &+ 85 | Aoty mWyAx #e
12 | dolngd(F W 49 | A3 ks 86 | d=R243 #e
13 ql%*?fﬂ—\:(-r) % 50 |4z RS 87 | ZLF #e
14 | 9-4uKEF) e 51 | ~184% e 88 | KSS#ll& 9%
15 | da#EE) 2% 52 | AlERE g 89 | HgAF e
16 | AEE2(F) Rk 53 [ AgA Skl 90 | EHA )
17 | HEsl(F) A% 54 | #AsE 91 |dAsE 9%
18 | (F)dgale g 55 | AEHZ ) 92 | AR LEAL W
19 | F382(F) W 56 [ AN HE 93 | @AY g
20 | FEorlE(F) ki 57 | A W& 94 | gAML Rk
21 | FEAF) 58 |[Alzse ) 9% | g e
22 | T9H(F) s 59 | A& W 9% | @olal¥ W
23 | BoHEAF) wa 60 | xolol2dl e 97 | (38X g
24 | sFu=HE wa 61 2oh e e ki 98 | g o
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26 | TEMAEF) 63 | oM 100 | M9 W
27 | BAAH) A% 64 | ol&stolutyd we 101 | siojAdut e
28 | BLE(F) W 65 | d2a#of 102 | Fotai& g
29 | FEHE(F) 66 | SKali& ks
30 | s35sd W 67 | 9871494 aiks
31 | FE(F) 68 | ¢eAugd W
32_ | B84 #e 69 | vHIAE W
33 | Fead o 70 | SR W3
34 | =249 &g AT ks
35 | "4 72 |ES #<l
36 | Wgsie 73 | JEEE
37 | HHEA A 74| A9 s
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"The purpose of these Guidelines is to provide those responsible for the operation of ships with a framework for the proper development,

implementation and assessment of safety and pollution preventiol

n management.,
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"The assembly, recalling resolution A.596(15), by which it requested the MSC to develop guidelines concerning shipboard and
shore-based management ...... for the safe operation of ships and for prevention of marine potlution.,
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"The Company should establish and maintain the procedures to control all documents and data which are relevant to SMS.,
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MANAGEMENT | UNCERTAINTY AWAKENING ENLIGHTENMENT WISDOM CERTAINTY
Management ISM CodeE #u |Coded] 7k ¢14] | Code?} E&o] H7| Al | Fofa}a, )\]"*E“ ISM CodeZ 3]A}
understanding Foo Q4 B | ey n&3t Al | g gEolM ARE | F99 TG ¥
and attitude 7 AE U3 o] dgg Qg | oz AGF
Quality WEAARANE o | AP A2 A | AR 2pe) G&o] B | A #poll & | Almedo] & #
Organization 2 57 & gt Bl HuAdEd | FEF A 2 AL 2R, A
Status By} o] Folg. k= g AE gz

A4 g

Problem solving

A 8 ©

EA7 AZEA

gEEe At

A4 1, oAtaFol & g (7] Ho NdEd. | HEd
o

Cost of Safety &4 EgH <A €. Gikg HAF H]-go) 713 | AEE ¢ide]l H
Mgt ISM Code A4,
implementation
Safety record Z2AA 8% Qg |FL HYdr] x| zzawdd wel AF | Age, oA EFo] AAHe
improvement Hal, gt 2, A&Hog o]FofR,
actions
Summation of o ER7F wAsls | SAvt B A | A4S st i | Alxmedel B4 | A £A47F flolA
company safety A &x] 2 of sleA & | % Al Yol . =4 ol#-E ¢Al
culture ZrA . .

12) DNV Bulletin, June 6, 2001
13) Safety at Sea, April, 1996
14) Table 2.3 Maturity Grid 3%
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, o188 EM7IMF B4 Ade g3 2o
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o}2§¢] Table 3.1~Table 3.73% 2t}

2) &+ A 59 HIEEN An 9 54

A& 3dd o8 72 2080 g A
AHFE, AYE, A, o3 gz} sl WEEA
& AAstg ey, 2 ZA3e Table 38~Table 3.26% #tt.

AA#Y A AgEEo] LB FYPH7] H3AME o] Code
9 A" A4 g & oshste Ao Was” 58 BAe
AlEd gEg olZorte 7%, 18714 & 2FARE o
£ asid a2y S9Re WeEE Add EBX
(Table 3.1, 32)& BH 27 o] 64%, 71 2 187|417}
64.5% 24 aFAHEY] 7t AgrE Y 23Eka glon,

=0
=

2R X2 O
T o=

al
ES

AEEM 23E 24059 540 B¢ & FE9 ¥
Table 3.1 License Grade of Respondents
15 29 38 1= 5% ] A
SH2HF) 53 103 74 5 3 2 240
WE-2(%) 211 429 30.8 2.1 1.3 0.8 100
Table 3.2 Rank of Respondents
A 18HAF | 28A} | 33AL 7\ 8% 1714 | 2714 | 3714) & Al
S92HH) 54 57 52 2 15 29 25 1 4 240
WE-8(%) 225 23.8 21.7 0.8 6.3 121 104 04 1.7 100
Table 3.3 Class of Respondents
FFEEEL 13 2 71l 75d A
€ H2HE) 166 70 4 240
W2-8(%) 69.2 29.2 1.7 100
Table 3.4 Boarding Ship’s Type of Respondents
o) e w7 ARstE A Rkl 7]} ¥4 Al
2G2HF) 29 32 141 25 2 9 2 240
WE-E(%) 121 133 58.8 104 08 38 0.8 100
Table 3.5 Navigating Region of Respondents
AFT9 deta-4 &4 Al
22A(3) 209 28 3 240
W 2-8(%) 87.1 117 1.3 100
Table 3.6 Boarding Career of Respondents
33 ojgt 3~5d 5~7d 7~109d 1006 o] 4t & Gl
SEAHE) 16 50 A 25 113 2 240
W 2-8(%) 6.7 20.8 14.2 104 47.1 0.8 100
Table 3.7 Career for SMS of Respondents
649 wgt 6€~1d 1d~2d 2d~34 3d o & A
SHAHE) 11 38 59 57 75 0 240
W2 2(%) 46 158 246 23.8 31.2 0 100

15) ISM Code 6.4:"The Company should ensure that all personal involved in the Company’s SMS have an adequate understanding on
relevant rules, regulations, codes and guidelines,
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A A 25 HAA, §AF o] Hi Y Ho] AMdolth
o] Aladglo] ol EEHEm BHFA FHAAEAL Abghd] w
2 ta BAY dFE Fea dE olfre 28T H HE
olgtm &  Slth

%8

AN Beg ¢ =710 AgS JH §9A F 17.9% &
Batm Uox] 82%E ol- AT ojite] BRke 71 LS
& 4= ook gt Rgo] Boin $H3 AR 388% ROl
I ko] 77k 42.9%7F ot =Rtk § A Hof At
HAYEo] ANadggo] o] HEHA e Aoz Wy

AAA Rgn ol 2 AR R EE AAhG8Fe #
ofzAlgtolgtn & 4 gl o] dEol didf 45.1%7F FEe
AoR $EgoRN FUANTH Kok ATHe
22 Rddo] Hu UgS ¢ 4 ok 282 Table 3.309

AT BAO] BR A7 2R AZYEA 2 Fo} 9
o) s FRBAZ AE Ao veht ARY TH

-
~4EAY AH Bl 18e AR F

o] ME B4 Ade 18d H4E I BAFn k. F, =3
Table 3.8 Knowledge of ISM Code
g & o Wol of A 23 Zdr2s 4 Ay =g 3% A
S EAH) 5 53 147 32 2 1 240
W 2-8(%) 2.1 22.1 61.3 13.3 0.8. 0.4 100
Table 3.9 Mental Stress from SMS Activity
Ay 2 dd HE 2y ey k7 B i geH g s ] A
L2 2H3E) 2 1 103 75 18 1 240
wE-5(%) 08 171 429 31.3 75 0.4 100
Table 3.10 Hours Wasted for SMS Activities
A8 e g g4z 2g g | g Rgd | Fe g2 d g 25 SRR A
SERHE) 1 38 91 87 21 2 240
ul2-8-(%) 04 15.8 379 36.3 88 0.8 100
Table 3.11 Opinion for Present SMS Documents
W F Hol U8 | @ HoiE @ | 243y | o W | uR oeg | ¥ew | A
SHAHE) 17 97 49 65 10 2 240
wl2-8-(%) 7.1 40.4 20.4 271 42 0.8 100
Table 3.12 Difficulties for SMS Activities
A3 ¢t oelg| 2 ¢ g | a2 olzj¢ ¥ yF o8 8y A
$E2HH) 10 107 51 67 2 3 240
W 2-8(%) 42 446 21.3 279 0.8 1.3 100
Table 3.13 Change of Jobs on Board
2ol Zad #ig H 545 7t H geo] 5714 88 A
L HAHE) 1 2 4 114 118 1 240
WR-&(%) 04 038 1.7 475 49.2 0.4 100
Table 3.14 Proposal for Improving SMS (for all respondents)
i gol 9 ol g A oz & A H2 gt g 4 e A
SH2HH) 14 81 72 59 13 1 240
ul B-8(%) 58 33.8 30.0 246 5.4 0.4 100
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Za4 14 Aoz wad.

Table 313& B¥ A29 59 F 4¥ 97
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Table 31604 M50 A|ARHEXY £A& AT =¥
AolM & 634%7F ®ol & Aoz SHAT T 30% o1
o] o} WFE A Aoz Mk A2dBFL HAHY
Aoz o] JFol BHE AL T J58A ok 5
D2 olE fd #¥ w59 B WA= S8 223 )
do] Yo oz MU

A= EA NG T vRRZIAR FAH A ARt
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Y3 Aoz SHAL YoiA] At oL FEY Ao &
HRch &, obd Al2€@Fo] BAHA Retu e RoR

Foldoh

Table 3.15 Proposal for Improving SMS (for senior officers only)

wWoj 7 Bol ¢ # %+ & A wa g A3 e &% Al
SH2HHE) 11 54 55 32 11 0 163
W2-2(%) 6.8 331 337 19.6 6.8 0 100
Table 3.16 Efforts for Familiarization of SMS
®ol & Zol g ¥ %7t & 2 Qg A& < & A
S E2HH) 23 129 71 15 1 1 240
W28(%) 9.6 53.8 29.5 6.3 0.4 0.4 100
Table 3.17 Actions for Non-conformities
ol$- Z AjQE | F Ajgg H 1F AR 23] 3 - d4y | F8&H A
SEA(E) 14 93 74 38 19 2 240
W2-2(%) 58 338 308 159 79 0.8 100
Table 3.18 Kinds of Emergency Drills Onboard
3 7HA ojst | 4-5 7k 6-8 714 9-10 7HA] 10 7HA o4 3d A
SEA(E) 21 89 78 17 32 3 240
W 2-5(%) 88 37.1 325 71 13.3 1.2 100

17) BT FAFGA LY AFTFH A28 K84 M &
P, 3 RS HA, B8 58 EHD 117N

A s
e AR A8

M ALEY) FRolE AR B Hol®m vhe Abge] Egslolo}
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Table 3.19 Opinion for Emergency Drills Onboard

W olst A | 4o 28 28 | Edve FAEY 48 | $do) 944 | 8w | A
SHAHHE) 41 75 61 3 240
W7 8(%) 17.1 313 25.3 25 1.3 100

Table 3.20 Change of Company’s Assistance after SMS
o] 7hxlg B Wil |z wskg| W2 A ke | JiAY A dEa ] S | B 7
SHAHE) 76 106 30 26 2 240
Wl -8(%) 31.7 4.2 125 10.8 0.8 100
Table 3.21 Frank Opinion for Present SMS
ofe- g | dad Amelut | st ety | M2 F8 IS | A BEE8E | L. A
aduz A% BAAM 8a | Aol 9g |fheed Fusy| 99 sugy | T
SE2HF) 26 193 10 7 2 2 240
&%) 10.8 80.5 42 29 0.3 0.8 100
Table 3500 vhebyt upe} o] $ga}e) 87.1%7F A%+ rrigEAlzge] oo i £3% Halg E= HE
g o] SASHSNE BN Al ujdFHo| 10712 disiAl= Table 3.2101A 9 o] 91.3%7} dod Aoz &
olAtolgbit Sgdk Al 133% 5ol ¢E T, 459%0) @atte & uwhA RAAoZ SHI Alge] B 35%< A2 adE
ArEEo] 574A] olslela $9Etqth ol ISM Coded 873  YECA MR o] A= tg FAHF o|n| A= AlgkA| a1,
o uieb A wlddstel dlgstr] 1 wgFEH] A3 AE Al A=l AL Urtn e Aoz MMdd a2y
o E'7a A AAET Qe AR Mgk Aiohee 805%7F A=l ade AR FA9 7iAdo]
BEMoA Agatn g BlAdEde] 713 £ Heos B Page AHE A 7 duteA ALRFA 8 A2"HEA
751 Table 3198 R® Boin $H©3 Algo] 566%0lx o Aol & X7t @e] USE BAFE ez Md
FAFolutn $HE Ago] 5%y HE Aoz vebhth  oh
o] $19 Table 3.18% Yelt Zatel A 4HE o Adwle]
~ 2M UEAA £ =
A AAsle s v)AbE o] HYEd] o A e Baraz * Lable 3.22 Ti?;ex'3J23h _.I_’:H o:l”’ TR S u
A o=
CAAE e Ao Asie, wed Mool @ Hex g TRAKION Ci Metsieisol =2 s,
FHQ Fol E # URF AU E MEse o] 28T 3]A} ZpHOIA Al SEHE UlRAIAL] glo] T AJAbate] EA)
Aoz Bt of tal HuE Aoz B Algo] 67.1%0)%, sl T g
G IARS BYOR Sael LRl RE WS grolge et 12006 Bk olE Skl WAL
AN THE AbEe 317%2A o] Amrt dwslate] <del 5 Mas @ ARHT Y= Aoz A ELt
He #de wol U ASE & F vk 2y WEAIA LS AR dEiME £330 e Aoy B A}
233%c W Wb gl AeR =7 T, 42%c AL mre A 101%0)1, TFsUE AsrM37%, BE Axe
H3lE 27 2o B o ofx2 XY Aol vFF FE = Asr} 458%2H WAL AEAE & B47F ¢l
o2 g e Aoz Beld
Table 3.22 Attitude of Internal Auditors
W 44 [ dew | w5 4% | Ags | o% 34y | $ed A
SHAHD) 40 121 47 20 11 1 240
WEE(%) 16.7 50.4 19.6 8.3 46 0.4 100
Table 3.23 Specialties of Internal Auditors
g EE ¥ H BE 3= FT we WA o -f- wtg &g A
S H A 14 91 110 21 3 1 240
‘i‘i—i—%(%) 58 379 458 8.8 1.3 0.4 100
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Table 3.24 Attitude of External Auditors

B4%ZA AFAAL dAZ F=e £97]00A

gl Al2gse] A

1=)
24

Al Qe Aeg Hlth 28y 149%E E3IdFAgan

i wg o

Wl 359k Sus WA Fe
w AR 297 Sl AAk AAsE A gx 9
Aoz ¥,

FUURE = RS 04

BUAL =77 28 AL

e 24 [ Pded | a4 a9y | @ e w | us Bug | wew A
S HRH(H) 10 106 84 32 4 4 240
W 2-2(%) 42 442 35.0 132 17 17 100
Table 3.25 Knowledge for Ships of External Auditors
- HE Z ol A HE AL I = A BE & A
SHRH() 5 76 105 49 1 4 240
W H 9(%) 2.1 31.7 438 203 0.4 17 100
Table 3.26 Method of External Audits
e AEx | AEd9 W | EA=A/2A98 (9989 8] ue a9y ey A
SHH(H) 13 106 65 49 3 4 240
W E.2(%) 5.4 442 27.1 20.3 13 17 100
Table 3.27 Result of One-way ANOVA(Independent Variable: License Grade)
FTEHEAP TEFE Alel4 g It XFHAt F-Ratio"® p-gt?
113 53 3.16 0.69
P 2‘]’346 FRER) 103 290 059 23115 000"
- stF(33°13h 82 2.42 057
e o7 53 3.19 0.88
ﬂq;zgf; z3 103 311 0.79 1.245 290
T 3 3 82 3.29 0.75
el o g 53 3.34 0.88
)j];ff; z g 103 3.36 1.02 0.396 673
T 3t 3 82 3.46 0.82
. a3 53 2.62 1.08
HYA| A B =z
A z 2 103 2.80 1.00 1585 207
- 3 5 81 2.95 1.08
N 3 g 53 2.70 0.97
Rt 55 81 273 094 0444 642
v s 103 2.84 0.92
1 g 53 4.38 0.60
28 £QA v -2
A W%‘Jn; la z = 103 4.6 064 0521 595
SewTe 3 3 82 4.49 061
A28 X SIS 53 3.16 1.04 ]
el 3 103 2.92 1.00 7.808 001
3t 7 82 2.47 0.89
R o 3 52 2.55 0.86
":Ini?% z 3 103 2.35 0.67 9.075 000"
oo 3 7 82 2.00 0.62
=L
R N 1 3 53 2.12 0.64
DAY sﬂmﬁ“ 3 103 2.00 037 2687 070"*
=t 3 3 82 1.89 0.74
% a<005 %% a=<01
18) Wzt AHE 2, Ao AHE 2370102 =0059 @ F FEXE) o] 30000, $AEA A7 F-Ratio7} ot & A% 2} ¢zt 3

o] Fdstte AR 724
19) P-gt2 F Probability® $3t% #94% ¢ <0052 # 2% #A¥714e) 712 7}

=y

k7t

=5, wod

of EANCR feld Aol U2
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58 F1, FALY BAHAN LE 58 AAHs 2345
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9% 2 7 343559 20 BASF, 739,
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ARARAE ANsgon, B4 Ant ofdst 2ok
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Table 3.27% #t}

O{N il

@ ISM Code B8 AH4F Fol5% o <0054 7
Hom fol@ Aol& uYoeH BHTIol ¥SFS

o] ol#stn QI RoZ NP
@ NzdEAe) AdBAE NLLHE S AW w2
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Table 3.28 Result of One-way ANOVA(Independent Variable: Boarding Career)

FEUT TEFE Ald 3 EFEHA} F-Ratio P-3t
ISM Codes] 28k tﬂilota o]4h) 113 3.00 0.58
A 2(5-109) 34 2.88 0.77 4.151 043
254 o7 66 2.77 0.68
o 113 3.33 0.78
Alé%i‘}%f BaA = 4 297 0.76 0.014 907
o X 66 3.15 0.81
- o 113 3.45 091
A]ﬁ‘ﬂ%iq A z 34 3.26 0.86 0.705 402
e e 66 3.36 0.97
QA A B0 e o 113 2.71 1.11
s = 34 3.00 1.04 1.130 289
= & 66 2.80 0.86
o 113 2.80 095
N2 BEe] dolx z 34 2.62 0.89 2.199 139
& 66 272 091
Nad = v o) 113 438 0.69
SN z 34 462 0.49 0.109 741
= & 66 445 0.56
o 113 3.06 091
Al2dEA AN A z 34 2.76 1.05 4624 033
& 66 2.79 1.00
o) 113 255 0.77
N2 BE $Axd 5 34 2.35 0.77 0.004 952
S 66 2.19 0.73
. ] o 113 1.97 054
Ah;iﬂ_j%:@ z 34 2,03 0.39 0.729 394
S 66 2.02 059

¥ a<005 X% <01
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Table 3.299} 7t}
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{o ot
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@) 735 me el @ A2R8%Y dolme] td A4S AzyaEe) o
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3} 9 Table 3287 %tk . o e et
Eol4 BE uish o] ISM Code ¥& A7 A2YEA gl et REH Aok gl g wAn 5,
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Table 3.29 Result of One-way ANOVA(Independent Variable: Career of SMS Actitity)

F&E TEFE Atell Hq g&93 F-Ratio P-3k
] (3 o]4h) 74 3.16 0.77
ISM C;;‘ij"“ w2 2(1-39) 116 2.93 0.56 10.087 000"
201 ©lh 49 264 0.71
. o 74 271 068
T4T A2dTEe z 116 259 0.73 5.439 005"
e X 19 231 074
edase A o) 74 3.20 081
mor % 116 3.16 0.79 0.186 830
o x 49 324 0.80
U o) 74 3.35 0.80
NghA st % 116 3.44 1.00 0.285 752
2 49 3.35 0.87
WA E A o) 74 269 111
STae 8 z 115 2.96 1.05 0672 512
2 49 286 0.96
o) 74 255 0.95
N 285 o] do| = % 115 2.90 0.95 3.187 043"
2 48 275 0.86
. o) 74 4.45 0.58
éjxgé;;-_; = 116 446 0.68 0.036 964
Py 49 4.43 0.54
o) 74 3.27 091
NECERE .
o) z 116 293 1.00 6571 002
2 49 261 1.03

¥ a<005 %% <01
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Table 3.30 Co-relation between Variables
Mad A A Agd | Aad | AadEs Al 2=l #ape] Az
g% L 2o M2 A dolg &g | Qlax
ISM A4 0.3381 0.1332 0.1758 04272 0.1851
1 P=000 P=.040 P=.007 P=.000 P=.004
A a2 d 0.1612 0.23% 0.2251 0.1814 0.2563 0.2621
k4 ¥ P=013 P=.000 P=.000 P=.005 P=.000 P=.000
R I 0.6305 0.3477 0.1354 0.3315 0.1681 0.2273
3 2 P=.000 P=.000 P=.037 P=.000 P=.009 P=000
A A 0.4002 0.2340 0.27% 0.2079 0.2608
e @ P=.000 P=.000 P=.000 P=001 P=.000
A g 9 0.2842 0.2166 0.1233 0.1518 0.2310
g & P=.000 P=.001 P=.037 P=019 P=.000
AoA . d 0.2203 0.2487 0.2477
¥ A P=.001 P=000 P=.000
Nadgs 0.2197 02212
3 o = P=.001 P=.001
A A 0.1769
& A e ¥ P=006
3 A 9 0.3348
= 4 P=.000
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