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Abstract : In order to reduce marine accidents, each contracting Government needs to implement the instruments enacted and amended by the
International Maritime Organization (IMO). The III Code requires each administration of the government to have a system for improvement through
periodic review and evaluation and to include performance indicators in its evaluation methods. Thus, each IMO Member State needs to develop its own
performance indicators. The purpose of this paper is to develop and present an evaluation model using the Balanced Scorecard (BSC) and Key
Performance Indicators (KPI) in order to quantify and evaluate the level of implementation of the instruments by the administrations. From the perspective
of 'III-BSC', which applies the BSC concept to the III code requirements, the Critical Success Factors (CSF) that must be secured to achieve the
established vision were drawn up, and candidate KPIs for each evaluation area were developed to measure the derived key success factors and an initial
study model was designed composed of four levels. The validity of the KPIs was verified and the study model was finalized using the survey design using
the SMART technique. Furthermore, based on the developed study model, an evaluation model for the implementation of the BSC-based IMO instruments
was developed by deriving the weights of elements for each level through AHP analysis. The developed evaluation model is expected to contribute toward
improving the administrations’ level of implementation of the IMO instruments as a tool for quantitatively grasping the level of performance of the

implementation.

Key Words : IMO instruments, III Code, Balanced Scorecard, Key Performance Indicator, AHP

* First Author : ¢jchoi@komsa.or.kr, 044-330-2302
+ Corresponding Author : ankwang@mmu.ac.kr, 061-240-7199
Presented : Development of an evaluation model for the implementation

of the IMO instruments, The Korean Society of Marine Environment &
Safety, Nov. 2021, p. 89.

- 542 -



1. M &

= A & AF7]-(IMO, International Maritime Organization)ol| A]
= ARk, A Ee B A A R T wek w A kS
Aeste] AL ARE A =gt UATHIMO, 2018).
IMOOﬂ"i AN Aok n] o] AL WA The
sk s kgl Q1A Ee Ao m RAAI °§
3 QO H(ICS, 2014), AEHE FATAA g 4
o] old glol= sl FAtaLe] kol g 3
F 7 (e, 2006).

oFo] @ I =(III Code, IMO Instruments Implementation
COde)'C 0 HeF A FGAF=S] 7| = (Flag State), LOJ%
(Coastal State) & 3+=(Port State)o] 2} =3l Al ko] o]
g& F7IHoE A 9 Hrtsto] 7HH°]' AAE ;&—%E
3—?0}_’ Row, AAAZE F7PEHA X EF 8
AL givk 53, 7]l tiaiA = @nbegAl S8
i Jé 7F A FEL A= AASRL AEHIMO, 2013). ©]A]
ARk ol F71A HES} 7Pt FaflE Ea)
I MO A= ZF F4 9] e 3t AlRA el Aabx] et
ggrieto] AAH ALY =o]EA] kil lo] IMO @ oFoldS
Ad AAAE NS A% A5 Do Aotk

2] BAL 7], Ajkw B odwnkae] FaA o] g
Yofold FES AFstst] Hrbd & AEs #IAAE
(BSC, Balanced Scorecard) 2 4] 4 3-%] 33(KPI, Key Performance
Indicator) & €83k 7R AS sEate] AAsE Aolth
= 5AE G4 sl 4 Fokoldle] nxds AAs

=
al, ngg 3 H)jAE Iﬂ—/\-]a‘]—7] 23k BSC #HH fsu/\l)\ésolg_?l

pud

i

of

__Uj], Il Code 7} %32 T153}ske] BSC ﬂ& | 537}03@‘19-
FAsL, BEF 7 csFol UlF Bl E F1 KpIE A
Asto] 47152 7] ATFRPES AT SMART(Specific,
Measurable, Achievable, Relevant, Timed) 8 7}7|H S &85 5
&l (Noh, 2006), F1 KpI9 EfFAS ATso HE
KPIS A A o]—_/ ElgdAo] A= Hrigddd Kprrt vk EH
AF T2 AF 4R ATRPoR FYsgom, 8
N AT e AFY F0E B4 % 488 949
AHP(Analytic Hierarchy Process) 71 7|¥te] 30| 9] A4}
& B3 2138 A S CZow SR EN N

=&3

o
ot
(o}
o,

2 3

o ©

2 "

)

QL
E
i

_p
o

N

N

=

o)

rot

23

og(é

2

4

1o,

)

tilo
=
i)
ols
ol
rlr
rg
4
ik
OHW
y flo
=
)
ol
L
&
fru
@)
=
3
)
=
x
:

13 Rl MO §oF
o] ojairietel tigh tf-g WS AAIBFS O M, Lee(2006)
Fdell A= G B4

E
i GoplE nRAe HEAY] 99 g Rk Al
9tk oleld ATES MO Wk olAL AN SIe

o
o e S Fa A &

Kim(2017) CMO(Context Mechanism Outcome) 7] & 2%
3]'04 IMO 3¢5 ZAMAI = A A 7]5¢] KPIE /s
P AAG A=A o7t JARE CMO 7H
AT ANE AR A vt e 5

Ao, 7t PrigEe] FAEE WA g
o] R7tel| =] Qlo] A =S THFA R Hrta)
= /‘éyjr‘#é 7F o] Oan}i ??}74]790] &’l‘jr(Chm 2021) 2
Els

N

A ATKLee et al., 2011).
A, lHT ZRAZ, S H
/37l ik 4t Ao s THH o= Hrtst
© BSC7F 1992 EHE 7}—‘5 ZH(Robert Kaplan)¥} HlojH] = 4
E(David Norton)ll 23l A7) %] ! th(Kaplan and Norton, 1996).
ZU-e] oAl BSCSF KPIE 7} Foboll A&3te] Ao
£ e AAElZE ®el 1k Song(2010)2 BSCE ©] &
slo] olZAIAA 7hE Tk 940] KPIE 7l93}91 2.1, Kim(2020)
2 BSCE &8st ¥4 KPIE 7Ndabqivh 53, BSC
2 KPIE= %EMEM 5 Xé‘j 9 FE7) el A A akE )
2 TH(Lee et al., 2008).
= gl ko] ool HitE F

s AR %

H =Fo 7]% oo

FHoE Yrlse RO Adstel FEYAS AN
the Feld ARATES Aastah AUE Frde
gUFe) Popold) 7L AFHOR Yo #837
F Qov, HATE Yol A AMskEY 7lF 5
g Ao A

2. A7RYE I ZAEA

2 E=EdAE IMO @ofoldll Wt d A xe] Hjow
= sARE R whet s Feabtel A FEEE AR}
IMO 3] 9=71AF -3 8201920253 ) 2] H]A 2 “IMO
ofolg W=7} &R S HAEAT IMO 3] YA}
A= (IMSAS, IMO Member State Audit Scheme)= 3 2Fo] &l
3k HEAQ H7FAERZ I Codedll 71WHS Fa1 Qv I
Code™= IMO FoFolae] ot a4 g o=x 671 FHoF
7 B 42370 Code B AL Aol sl ZF A <f=re] 7]

- 543 -



, At B gksro] o] oHOk g adES v Y F
g . Ak, ik
= AMEo s ?*35101 919}4 él HEC R

o] 919, ARkt 2 Ab AL tiEE AR

2 sl ko] WAlskaL QiTHIMO, 2013).

2 =EdA= O Code 7]RbA|A] BSC Ul 714 #H&

IMO oko|s) =Ho g #23 [[I-BSC &ﬁp_i Il Code®
o
=

s A

ro,
k%)
©
o
ol
ol
=
2
(o
m{w mﬁ
_i.4
ﬂl
o>
oX,
of
fo ®
ro
’5
%)
o

Q‘L
2
S
2
4
=

> X

il o

S

ro
12

W& CSF=
T, b ke 3
o}, w3 ?H—Eiﬂ* ﬁ*w
S CSF=2 AA
ﬂ 45

©

_>_E9~ o

i B

ol
K
=

N
Brom oo
=2

g

>
>,
SN
il

X,

2

ol
)

2

E}‘ it A

W=

F

oL

o, met
£

Oll
ol
M
3
me o

h=t
2
4
=

htt

k1

éx
El

i o
o
o
N

L of
18
tilo
M
Sl

w
9]

& O
fo
ML
tilo
e
htt
E
o)
£

lo nlo
N OFT’ r
N
ol
g
HEA)
ro 1_[-1
)
d
P A
ool _!}L
Tzl
18
o
Lo
©
1% o
ols
ol
2
)

(o
-
fo
)
tilo
o it
S
ol
3
(o
)
N
o
1o,

- AR BN QA e, B9 el
- Al T BAFIEE)  ARAT, FAEY 2

1o z2
fru
x
I
1)
ol
o
N
L
2,

jato)
o,
N
N
2 o

a oy
I o uet

o

w2

e

ut

oX

oX

i

Ll

A

)

w
wn
o I g
o
o

o
o M
ot
S
{0
o,
N
N
2
ro 18
w ME
fru
e)

2 oox %%
o &1
b4
rlr
&,

N
N
B
=5
rE

P

=3
Fola) A} 37+ & 3370 KPI F-1.
BSC 7I'd& 483t IMO & °fol
ks ﬂ] AT Fxe] ArEgs AAsl
A& Fig 1914 5= wpep o], A5 Al
g HAE xizﬁl%oﬂ% HIXJ_% %éé} I <l

Q‘L

1%

(o

e 2
EIRC)
N

N

of

o
ot
XX

(e}
bg KPI:= Table 13} Zt}.
[e]
o}

[y
g
_uﬂﬂ, 2

i
r N
- OJ e
I e} lo
o N
b
>
FO HU
=2,

(A
— ol

o
x

2

t;.(/ﬂ

a1, A3AIS = 2 {]r’éOﬂ ﬂ% sk & 117H o] H7t
3 A 4A Fl = 337H9] S H KPI

w
@}
N
N
S
N

r
El>

wﬂnﬁ&"

Ml o o rot
-
2
(o
7
o
=)
DY
=

ol 12 to gy o g
= ftlo =
=

- 12

=

= S
= 1 AR AaAZol ek 7t KPl W
SMART #7718 283} (Choi, 2021), A1 %2 E}F3A 3
S5 oA 7 1 H7EA o] tis SMART H7F7H 9] 5
7HA H7ra a0 FAKES), SA7FEEAM), 87 A,
AEAAR), AHAIGAMS 22 108 e AEHER
29

=
dES A

=Xl .0
- -

1

[¢]

Table 1. Key Performance Indicator Candidates

KPI No.

KPI Candidates

KPI-01

The ratio of PSC inspectors to arriving ships

KPI-02

Industrial accident rate for ships

KPI-03

The rate of increase in the budget for expenditures
related to the implementation of the IMO instruments

KPI-04

Financial loss rate of ships registered in a Flag State

KPI-05

Implementation rate of IMO reporting requirements by
IMO GISIS

KPI-06

Implementation rate of IMO reporting requirements by
written letters

KPI-07

The rate of increase in marine accident investigation
cooperation activities with other countries

KPI-08

The rate of increase in SAR cooperation (including
training) activities with other countries.

KPI-09

The ratio of PSC detention to the ship's fleet size

KPI-10

The rate of marine accidents

KPI-11

The ratio of international instruments to reflect domestic
laws

KPI-12

Appropriateness of the time of legislation

KPI-13

The level of crew training under the STCW Convention

KPI-14

The ratio of Accidents and violations under the MARPOL
Convention

KPI-15

Improvement rate of activity to distribute guidelines
for enactment and amendment of regulations
(discretion, etc.)

KPI-16

The rate of increase in the number of weather

warnings provided

KPI-17

The rate of reduction about Port

Reception Facilities

in complaints

KPI-18

The rate of increase in providing hydrographic information

KPI-19

Special inspection activity level

KPI-20

The appropriateness of the timing of the accident
investigation

KPI-21

Audit / inspection level of ROs

KPI-22 Inspection rate of suspension or cancellation of certificates
KPI-23 PSC inspection rate of port entry vessels
KPI-24 Number of monitoring activities for violation of regulations

KPI-25

Number of punishments compared to ships in violation
of regulations

KPI-26

Level of securing records-related professionals

KPI-27

Intellectual rate related to records in internal and
external audits

KPI-28

Performance improvement rate of safety -culture
activities for safety and environmental protection
(including compensation and incentives to shipping
companies and seafarers)

KPI-29

Performance improvement rate of spreading lessons
learned from marine accidents

KPI-30

Education performance improvement rate of ISM and
FSC inspectors

KPI-31

Training activities improvement rate of marine accident
investigators for objective investigation

KPI-32

Performance improvement rate of PSC-related workers'
educational activities

KPI-33

Appropriateness of manpower for handling dangerous
goods
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Fig. 1. Diagram of Initial Study Model.
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1 1o

32 715X £& Table 4. Analysis of Relative Importance of Level 4 Variables
AT A AR 2 ATl e T ex Variables of Tovel 3 _ _
BAE S8 ARZAE Stk 72 B, Aok Level 4 veight(wy) o) Total Weight
V=29 A% whel Kpre] oju7f ZA gdebd = glon KPI-01 0.0603 0.2708 0.0163
2 7 9l Byl 9 Kpro) sbEx BAle East) KPI-02 0.0603 0.7292 0.0440
ARE7 AFRE zF A= FanrE By 9 o KPI-03 0.0163 0.2813 0.0046
B4ol AFE FED ARANE Yo FA mxe — T e e e
918 Ak, A2k R AR AR S AnE BAEAn KPLOG 0.0352 02743 0.0096
= wgoz, A 7 W gd dEstEY 43 A= KPI-08 0.0222 0.4375 0.0097
£ 2° A&ske FAE Foste] AZFststalth =, AHP KPI-09 0.1520 0.3160 0.0480
7]%% %1—%3]—0:] t‘ﬂiz[:z_g] %P\;Hu]jr_ %}@,% Z[:a—gé].o:] 7}% KPI-10 0.1520 0.6840 0.1040
A2 wza9 KPI-11 0.2682 0.7500 0.2011
B =Fo A v al e H (Pair comparison matrix)$] n xn gii gfi:ﬁ 8421;?1(2) gggg
BE A= el A5 A aji=ajjel A (Park, 2012) KPL15 0.1587 03934 0.0624
& &&sto], Aot e ALE Fa 4 AF KPI-16 0.1587 0.0868 0.0138
o] FAEER Fd ForE EAsHh KPI-18 0.1587 0.0956 0.0152
AR AEZAF A3 E A1Rnd A2A1=9 4714 KPI-19 0.1356 0.2660 0.0361
BSCH A H3F 2o »v|n AL E5 =3 A2 KPI-20 0.1356 0.0798 0.0108
AZo] ©A49]% Table 29 7-0] V|- 242 7HH(0.6036). KP1-22 0.1356 0.1726 0.0234
22 $H02009, S R A BHOUH, AT BHO0T6)  —— D i o o
AR 2 A AT =EE Y KPI-26 0.0411 0.3438 0.0141
KP1-27 0.0411 0.6563 0.0270
Table 2. Analysis of Relative Importance of Level 2 Variables KPI-28 0.0391 0.6840 0.0268
- . KP1-29 0.0391 0.3160 0.0124
Variables of Level. 2 Weight(w,) Order KPL30 00713 0.3349 00239
Financial 0.0766 4 KPI31 0.0713 0.1762 0.0126
Customer 0.2094 2 KPI-32 0.0713 0.2583 0.0184
Internal business processes 0.6036 1 KPI-33 0.0713 0.2305 0.0164
Learning and growth 0.1104 3
AR ABATE 1174 B2 Wl digk tsAE
Table 3. Analysis of Relative Importance of Level 3 Variables =E3l7] A8 A2zt AERAE Fdssion 4% S
Variables of Level 3 Weight I_favel 3 Order s Tabie el ?l.xj' X}%%E](O'7815)3 75?}’\}3’_2}_—/&
(W) | weight(w,) (0.726), AL5(0.6458), HAI5H0.4443), HH-3H0.3542), ©] Y
HR management 0.7875 |  0.0603 6 (0.263), 3(0.2247), EAALZE(0.2125), A HA|F(0.168),
Economic resource management | 0.2125 0.0163 11 A= (0.106), 715(0.0681) =02 F A7} =4 YES
Reporting 0.1680 | 0.0352 9 o} ApAIEY A (w)t A3AF TFEA(wy)E HEF]
International cooperation 0.1060 0.0222 10 A3AZY] FAVNFA(wn)S AEFFROH, O FLEE
Reduction of defects and accidents | 0.7260 | 0.1520 3 Table 33 Zo] HAI3H0.0682), ©]34(0.1587), ASrAlarztA
Legislation 04443 | 02682 1 (0.152), F3(0.1356), 1L5(0.0713), 2142421 242](0.0603), 715
Implementation 0.2630 | 0.1587 2 (0.0411), SHAE340.0391), 4 B4 8(0.0352), =A1F 21(0.0222),
Enforcement 0.2247 0.1356 4 A4 2191 2] (0.0163) 0 2 LEFTH
Recording 0.0681 0.0411 7 AL E A4A=2] 7z} KPI M52 7152 A4S 3
Safety culture 0.3542 | 0.0391 8 A3A AE2AS Fasgon, 1 o5 At wha) 297)
Education and training 0.6458 | 0.0713 5 KPIel T3 Al4Al 2] 7hE A (wo)E EEshal, Al3Als ] 7}
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DE wotel ZF AT 77t vk E Al4AF e 7t
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solv.
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3.3 ERY i 9 #8
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7R AL Table 59 Zom, /My RAS F3) Fof
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Table 5. Evaluation Model on Implementation of IMO Instruments

Vision pers]?)‘segtive Evag::on KPI Vggitgalllt Order
HR KPI-01 | 0.0163 18
management | KPI-02 | 0.0440 7
Financial | Economic | KPI03 | 0.0046 | 29
resource
management | KPLO4 | 00117 | 25
Reporting KPI-05 | 0.0255 13
KPI-06 | 0.0096 28
International KPI-07 0.0125 23
Customer | cooperation | KPI-08 | 0.0097 27
Reduction of | KPI-09 | 0.0480 6
defects and
accidents KPI-10 | 0.1040 2
Securing a Legislation KPL-11 | 02011 !
model KPI-12 | 0.0670 4
country KPL-14 | 00673 | 3
_ for the Tl ai KPI-15 | 0.0624 5
H:gﬁmg?t plementation "y pr16 | 00138 | 21
the MO | Internal KPLI8 | 00152 | 19
instruments business KPI-19 0.0361 9
processes KPI-20 | 0.0108 26
Enforcement | KPI-22 | 0.0234 15
KPI-23 | 0.0387 8
KPI-25 | 0.0266 12
Recording KPI-26 | 0.0141 20
KPI-27 | 0.0270 10
KPI-28 | 0.0268 11
| SRy o b0 00124 | 24
Lﬁzgng KPI30 | 00239 | 14
growth | Education and| KPL31 | 00126 | 22
traming KPI-32 | 0.0184 16
KPI-33 | 0.0164 17
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ok AP HAls e o 2 TRl thg
IMO Z 2] A (Resolution) TA1E 7|HEo. & 2AbEo] 7H535HH,
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AFILE(CI Code, Casualty Investigaion Code)oll -7]8ko] wj-¢
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