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Abstract - Aids to Navigation (AtoN) is a marine traffic satety fcility used to fcilitate the sae and efficient movement of shipping and
enhance the protection of the marine environment by the regulations or guidelines of The International Association of Marine Aids to
Navigation and Lighthouse Authorities (IALA). Our country is managing AtoN to provide consistent services for AtoN users, although
an average of 141 AtoN accidents occur annually. An AtoN accident forces non-planned work on the managers to resort the finction, ana
causes psychological anxiety or its users, ultimately resulting in economic losses. This study developed the Social Cost evaluation model
of AtoN accidents. The model can be used to quantify the manager’s economic activities related to the shutdown and recovery, as well
as the cost associated with the inconvenience to AtoN users. The Social Cost evaluation model of AtoN accidents is proposed as the sum
of the encounter cost, administration cost and risk cost.

Key words - Aids to Navigation, Social Cost, Encounter Cost, Administration Cost, Risk Cost

1. = FAAIL 79 " 471G, 2016 2 7))
°]

b owasa vk FEEAANTE o] S AL BHL
o] 3}

HAe FERIEA = @d A7) AARE et Al Al gfstar dej Aol A= ol& Heh] §1% WA E Al A A
ok @A A eIl o A dREAE 4 T dedt S FRF;AMbaE A B ol gl A
T oS Ve olgdte] AASAC Zad FEED 2 A R A AW (AL S )8 S frdetAl fh
oflel s d=FAY, HETE s AT FRE ATt AL3] A1) & (Social Cost)2 B AIFA| <] 7 A=Y 910l uhabA
AL dtH(Jung, 2013).  Frabioll A= sl dals €, A<t WAk Hgo®  ARAH|&(Internal  Cost)¥  ¢]F-H]-&
ol A Adute] obdds stuol gk &7 Adube] kA (External Cost) 2.2 2@ 5 Stk ARAH]&-2 oW A
GHE 98 Aol 3352712016 Z 7)o FEuAE s T BAFAVE FeEshs W&o, oRHg2
A - gdetar ok AAE FEEA = ol Al Al kg I BAARAES T FAFAE FEEhA = HEo=,
A MHI=E Alstr] Aell A&EH ez deFoen -2t I AARAS} vEE A B 254 v AAFAN §
gho] FRFEA] LFES 9.8%(20161 & 7)) = IALA # Fotes vgo R Aoy JtH(Choi, 2016).
aL(99.5%)F &3letaL Utk ALE| A u]go] e d7E wEANL, B, 71, HY

AN A& FRFA 9| dibAgnlel: Betal = w3t 5 Ak dntel AA thgFetal A elshAl ol FoiA L

t Corresponding Author : 4139, cooksg@kmou.ac.kr 051)410-4227
w 22139 tigerfood@hanmail.net 051)410-4836
% ytlee62@korea.kr 051)609-6307

- 187 -



2 LA ] AL8] 20§

REAMNTT B
253} ol g7l
ApaLe] Abe)

=
au= fefate] A4
A5t 3=

=
op
%
o}
Q.
=
Q
o)
12}
<
0.u.4
N
N
td
i)
tio
=
1
z
(¢}
o
&
Y
o
)

A #EEge AYHeRe HE G 71440 9%
< ol F2xA A7t FeEEHE AHeln, wEHoRE
AlA 3919 A"y Futel] AulE wEFOR FREA I}
FeMutel Al Fas wF Ae] TS &, 94 FH
ANME A A & 7MY B RIAE A 29sts
EA4o] gtk

211 FREAARL LS

g2 ALY Yl HF, T Toll 9% 71dHd o
A3} Mty FEo s WAsHE AlLE AA TR0
Hth Table 12} #Zo] FA4by #ads|el = EAALL 221
AL YA BAsRE AukEE8971) 7]4ak924)
7F ditkEE AAlEt A o, AR1E o Fole FREAAL
A% 377(16.7%)°l o] &th

B7rRE s gk

A+

Table 1 Reason of AtoN accident(2006-2015)

Factor | Collision | Weather | Others | Unknown | Total
Count 89 92 3 37 221
Percent | 40.3% 41.6% | 1.4% | 16.7% |100.0%
w0
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Fig. 2 Count of AtoN accident(2006-2015)
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Table 2 Damage of AtoN accident(2006-2015)

Factor Total Equipment | Equipment | Body
Damage Loss Damage
Count 209 30 87 92
Percent 100% 14.4% 41.6% 44.0%
FREAALI 221719 FEH] L2 of34% o)t JJoH@
I} 2% Table 32 o] FAE Fo] k189U (54.7%), %
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Table 6 Social cost item of sea accident

Factor Internal cost External cost
Human & Human cost Pain Grief &
Physical Physical cost Suffering

. . Administration

Administration -
cost
. Prevention cost | Health damage cost
Environmental .
Fishery damage | Tour damage cost
Source : KMI(2015), A Study on the Development of

Estimation Methodology for Psychological Cost in

Marine Accidents
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Table 7 Classified social cost item of KTI(2014) &
KMI(2015)

Factor KTI(2014) KMI(2015)

Encounter cost
Medical cost
Item Physical impairment
Administration cost

Human & Physical cost
Administration cost
Environment cost

Internal

Contingent Valuation
Method

External | Contingent Valuation
Item Method
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Fig. 3 Progress of AtoN accident’s social cost item
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Table 8 Evaluation item for social cost of AtoN accident

Factor Contents
Encounter Cost
Damage cost : Damage cost by accident
Repair cost : Function recovery cost
Internal | Administration Cost
Cost Vessel movement cost Sailing cost for
damage calculation and recovery
Personnel cost Cost for administrators,
crews, operation personnel
Risk Cost
Sea accident coefficient Anxiety of
External . .
cost navigator by AtoN accident
Stop cost @ Cost of the value of AtoN during
downtime
UG FREANRA, AT 52 H A3
7 Sle) AR dukel a8 A § b Bk
Zow 3t}



Au) 9]

}

ksl
ha

I

o

Aapae] o

-
It

e gL g

A7

5}

ko)

el

CVM

o
o

A ATl 2 7S (2 4 E)

Aok CVM2

3)

+&]8(Vessel

Jutol

A

22 %= A7 (Personnel

&

s
1

B

hud

]

AN A B AL 7]

o
=3

&

o

s, At
o) A}y W re] wal 7

3.3.2 &1 &(Ac, Administration Cost)
[

89082 A9

i
=

o
movement Cost)e] o2 2(3)

T (Recovery day), 717+ =

-
=

3t

]

o]t Nam, 2016).

o] CVM Hrt}+=

o]
b

JAbaLz olol2l 4 glTh. weba

o

A

7t ol =

]

[e]

i

Astel 7}

L

L

=

el 7Hdez A Aue] el o
1

29

golth.

1] 9

7}3]

ase)

2)
ol

0

o
od

il

T

5o

ZRAALI 22179 AL

1

10°

T

lojm] 4 1

=

N
)

I 10%

A

e
=

;L

SHA

[

oA H 2614744 theF

Q)
=

2642

L
L

15
22990

Q

Aol 7 BT

o} o] A% AR Aol wlge] 7)Fol

L

o

l

i, Ax

P

al

I}

1

s
Ll

o]

=
=
o2 BE A

AApaLzh dAjel LAy
ol efel ol

A
3t

o

0

™
=
1

170

= o
L

o] A R el 28

23

2

3}
=

A}

(PCz)_Q_i ‘—]‘L

3|

e
«

[e)

=

Flas

& A1) E-(present Values) 2.2 74

(D3} 2ol b=

[e]
Al
A

té]—o

AAp3e) Absl Hu] g QAL S, RS, 9

ST
It

gz
] -]

3

ks
=

X
2

T

by

)

B

FA A

B

=

L

3.3.3 91¥4]&(Rc, Risk Cost)

A& o, 7]

(1
s},
(2)

ij

ij

- (D Ee,(AtoN,))

&) 8] & (Damage cost)™ 7]

(1+7)

+ EAct(AtoMj) + ZRct(AtoN,;j))

3

t0

ij

L

L

B

t

Administration Cost of AtoN Accident
[e)

Encounter Cost of AtoN Accident
Risk Cost of AtoN Accident

A
2] 0] & (Repair Cost)9] oz 2(2)¢} o] 2=

. Type & Count of AtoN
Y1 Dc(AtoN,) + Y RE(AtoN,)
ij

. Social Discount rate

ANsc @ Social Cost of AtoN Accident
1}

Ec:

3.3.1 A2k=24u]8-(Ec, Encounter Cost)

ANsc

1]

r

o] 7]
Ac:
Fc:

Ee

o
2~
N

=284 47

)]

ol
oF

BN

ij

- 191 -



7D

Bl

s

)

I

=)
=4

7} R

ﬁo

oo

=RAAILe] AFE A

1

100

o] AAHof Heln 2 ol

sl

Al A=A,

L

o

uhale] FE 7)ot o 7

°

j
a

171

o

)

stol g8

(e

e 9

L

1447}

o

5}

9,]6

I

B
4

%

Kl

=
)

A o] #H%x A u]&(Installation cost), oA=&

A 4+(Sea Accident coefficient)®] o8 2l(4)9} o] A&
(Maintenance cost), W-&%14~(Cost year)& 319

cost) 7}

il

o

)

ol

W

4

515

9]-6

)

5]

Z
=

(2

ST
It

=

972 ABRUIEA5)e] 53

ol A

i3

2"

1

Z}

R

g

el
A11690%), A%

[e)
&=

I

=
=

H

o

4

ol
o
o
JJo

dlo
ol

Jai}

BN
¢

o

rvze]

e}

CVM=

p

o

ato] Aol A

[¢)

Rl R b o !

8

o
gud

J Lol TR LR ZEE, 1998). ddh <]

47

0
o
X
oF
o
i
vzel

X

AH§7HRI 7L ol

L

L

A

R

e} 7}

ST
3t

8], F=

t}(Jung, 2013).

1

k)
el

o
e

)]

Hrhmd

7 Z2ATEA,

e
K

ﬂ.mo
gl
03
22

RS

10

of

gk

™

]
151o] gl

LS|
=

S uheto]

1 d)
Woosuk
Facilities
Extended

IR
conflict”,
Traffic

ERE

policy
“A Study on the

Maritime

Nuri-budget
of
S. Y.(2011),

of
University, Graduate School, PhD Dissertation.

[2] Jeon, M. S. and Lee, J. W.(2013), “Development and
Management System”, KINPR, Vol. 37, pp. 588-589.
Cost/Benefit Analysis of the Road Project Using

[3] Jung, T. K.(2013) Aids to Navigation, Sejong Press, pp.

Rationalization

cost
7-9.

[4] Kim,

[1] Choi, D. S.(2016), “Study on estimation of the social

- 192 -

s

}

L

o
S

700

A7k
3
ooy

o
T

)

5

3}
o

=] 1.4824,

.

p

YA
ar

7]

o B7bx o2 AHgH

) 13925 A-8& vy LER4HE, 1998).
=1

ST
it

=

o2l g (1998 )l A AT

AE A gl

5

o,
s34 127, 45

1

L
3

L

—
o

|

[e]

2 o}471A Seluetl



244 - 557 - ol

Contingent Valuation Method” Kwangwoon University,
Graduate School, Phd Dissertation.

[5] Korea Maritime Institute(2015), “A Study on the
development  of  estimation  methodology  for
psychological cost in marine accidents”, pp. 59-77.

[6] Kang, D. G.(2004), Cost-benefit analysis, Pakyoung
Press, pp. 33-42.

[7] TALA(2014), IALA NAVGUIDE 2014, p. 76.

[8] Nam, J. 0.(2016), “Estimation of the Willingness to
Payment of Sea—anglers about Increase in Abundance
of Fish Resources Using CVM”, Ocean and Polar
Research, Vol. 38(3), pp. 235-236.

[9] The Korea Transport Institute(2016), “Estimation of
transport accident cost in 2014”, pp. 19-21.

[10] ¥ EA2EE(1998), “MiBk ez B 1 2 TR o4
FLEOBTE IR 5 @#k”, pp. 61-66.

Received 6 February 2018
Revised 2 April 2018
Accepted 3 April 2018

- 193 -






