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Generalized Costs

z
1
X (Traffic)
BEFORE AFTER
Al-0 Vehicle Operating Costs A2-0 Wehicle Operating Costs
Bl-Al Time Costs Bi-AZ Time Costs
C1-B1 Ferry Fares C1-B2 Tolls
D-Cl Inconvenience Costs

<19 [O- 1> E#|n|g9 g

AZWH FLIFH 10] ASH Bt o AQ ) By

o
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5) Brathen and Hervik(1997), Strait crossings and economic development : Developing economic
impact assessment by means of ex post analyses.
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6) 3 : Brathen(2001), Essays on economic appraisal of transport infrastructure - Examples from
aviation and fixed fjord links.
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7) F : Brathen(2001), Essays on economic appraisal of transport infrastructure - Examples from
aviation and fixed fjord links.
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Barthen and Hervik(1997)o| A= 91} Zo] & =
290l 57) AFnE AR BEHH S A WS st
A3 EdH|-go] CBA Aol thal] & FFES A= A2 &4
ok 570 Abgell sl dEw s 10d F ARE B4 A3 ICE =
T w &} kA FS W W] zpol7t B SR 2 3 T
€& 1.3 USDO A +5.2 USDE EFAZH7FA 9] A 60%2 Ao =
A = AT

<% [I- 5> £8n]& 3l 2dH§& X3 A HY

NE RSN N& % |C C/Vehicl IC Z8 Al = PIEs
AT [D|EEA ASIE| ZEA AL enicie mol 57t B
N - (=) B (Lg5y)
FOl(sHOretay) | MOl (2 okeyy) (%)
Alesund —-0.88
0 —56 -1.3 -25.5
(1987) (—2.89)
Molde -0.90
22 38 2.7 +30.2
(1991) (—4.09)
Kristiansund -0.79
0 54 5.2 +39.2
(1992) (—4.86)
Bergen -0.75
67 168 3.4 +60.5
(1993) (—2.86)
Helgeland —0.81
-9 -3 1.7 +19.0
(1991) (—3.52)
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e Aoz Yehyty, F e ZE AFYolA 19~60% % 7}HAlesund
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_18_



(7
1<)
=
oo
A
)
{

AA3] 2S A, 1 9 72 FESNT. 4 FIEE s8xk9 3
Babo] O8] BRNES FYATLOR AFNE We| gt o npE
H| 8-& 4FA3te] A A S T
<3 II- 6> fixed linke] Tig ==29¢o]e] BAMG(ANEZH HIEO &2 A
AFTnE 4 =9 =4
Hz /9 SEX 512 3
ds | age | HEA
27t EAT =Hulg=
RER Oz oA 5] SWAEZLOR 2.0 4.4 15.6
o Ao HEA ()
: 2 HHA SHH &
(- CBDS EoIA = N £0.96 | £0.33 | £2.65
Z 4 U= 7)) (2002 7|&)
SHH|IES
SHAHEZLOR 6.9 13.8 18.8
ERE A
SEns 3.03 1.05 3.18
(20024 7|%)
=HHES
SYA LR 10.3 20.6 28.1
=2 &L/ 2Y M3A| ()
51471 & Hel S
£4.54 | £1.57 | £4.77
(20021 7| &)

Zk% : DHC(2007), Evaluation of the Economic and Social Impacts of the Skye Bridge.

DHC(2007)= Loch Alsh®}
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2006' 9] o] & A 4= AF HYE ol 8T W Hoh oF £12
million(2006'd 71&)2] Aol WAZ Ao 2 AT o] F EH]
& A o2 oF £1.5 millionE A H 9| oF 13% & AHAIst= AL
2 YEEt

1T
r>~l

<¥ TI- 7> Skye Bridge AM&-#} ¥2](20063)

35 2| (£000)
= Z44 HY 6,067
SHMNZE &4 HY 4,688
=EHHE A4 HY 1,541
Ay 2dHIE A4 HY (80)
SHA 12,216

Laird(2008)+ Bernery causeway®} Sound of Harris ferryell th3l
Scheduling benefitE 4F43tH T 1 A3 Scheduling benefito] 7 A
wejel oF 36%E AAs=E A= UELT

<3 II- 8> Bernery causeway®l Sound of Harris ferry®| ¥ }(2000%d)

Bernery Sound of )
T ) . | Total traffic
Traffic Harris Traffic
T3 4 Pn 8 A7
YA A7 £51,000 £80,000 £131,000
8= Az £75,000 £0 £75,000
g g 213 £0 -£6,000 -£6,000
T3 2 L FE HY A £126,000 £74,000 £200,000
Scheduling benefits
W7 AZHCE A A S5) -£18,000 £0 -£18,000
Scheduling benefits(5%) £49,000 £10,000 £90,000
Scheduling benefits(Z 9]) £31,000
Scheduling benefits 4 £62,000 £10,000 £72,000
= 34 £188,000 £84,000 £272,000
EI gl o3 A7} 1 o)
[ E =X “-,_—63]:]]%- éZz ‘5—1 EHH] 49% 14% 36%
Scheduling benefits ¥ &
:199%9 714 7124
— 20 —



2. A% A8 AAH A7

sfelol A= s E oy s dw g Zo] EY
o tsiA A2 A A5 wsFH s
7bahe AR AFS) A A 4] (Ex post socio-economic assessment)©| &

WakA o] FolAm gk

A A5 wegdd g3 ¥ AA wFFe Blasta HriekAh
1987~2003d7}A] AHg- WISl E4 A3 5 HlE-o
= Ao 2 Yy ol FAH X B3|
o e e ASuFFERYG dA

A= AT

Rich(2013)& 4wtz e} =9 dl& 3= Oresund Bridgeol thall A
AR A A A4S S AT 718 AluE] 2 (Medium growth)= A%F A
BAAE 1.8% 7HHSALL, olE T ¢ Hl#ZA] AuEe
(No growth)= A2 A& 2%, A7) AAE 1%= 7HHsA . Alve
e B4 Ay 718 AyE & (Medium growth)d o B/C7F 2.291 AL
2 YER L2000 7HE 71, 41 71%E2 2000~2050' A 7HA] 50), HI
#H AU 2(No growth)d 9ol B/CE 14E 1°] Y& Zo=
A5 A} Oresund Bridge”} Channel Tunnel®]Y Great Belt Bridge
= 8= AU er Ayt &
stes Fao= wokd A8t A
o

Fol At EY, 2 =F A

7

o
g)l_,
0
e
o
T
Ky}

5%, 271

o] Hla] HFAHoE +9E F+ 9
o} Channel Tunnelx] & <2 oL}

a1, Aol &5E mi7bA| 9] F9

w37} QY] WEoE BAHAT
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<3 II- 9> Oresund Bridge HI-&3¥ 2]&-4](2000~2050'7)*
o] . DKK(2000d 713)

T+ Medium growth Low growth No growth
S HE —76,775 —77,836 —79,382
5 &9 76,297 59,387 51,656
T HY 91,929 52,438 34,952
NPV 91,450 52,438 34,952
B/C 2.2 1.7 1.4
IRR 9% 7% 6%
T 8L 35%E FE5
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<E M- 6> E2HFY REAL APIAS
T = kmE AFDZAHL | 190 —kmE AFRERp 190 —km S BEAFKFL
sz 1.09 0.79 16.97
et 2.49 3.11 107.27
A g = 0.94 2.40 73.61
AR ;73 E7(2008), LEALEA.
A4 WFE(2008), 20079 =2 EFF FA AR,

<E M- 7> A3 A 8 APEAT wEART W (20081 71F)
(SSl: §hl)
T = At A
PGS 2l 43,915 543
ANSRE18E
PGS Eg 55,220 2,257
PGS 2l 2,717
At 11"
PGS Z& 4,354

Z1:PGS A9 BlE = *ﬂ#ﬂlﬁ(ﬁz}&, e, A, o8] g ZJEh+ L F A A1 S+ B ] &
T2 AR 1747 9 PGS HIE-2 2005 7] EH Bl ABAETFA4(1.0488) 5 A 8-814] 2007'd 71EOE

51_765—]_ :Lo}!o]
T3 F4Y Aeole PGS H& F Tt & A8
A8 ZEAFEFEH2008), 07. 2R TALH L2 A9} B},
AL EATH(2007), 20053 REALLH G F4.

_35_



B

AR Al o] &7 m|

ol

o

=
N

o

i

.

ksl

s

12}

e

i =

3|

ATNE

SECICREE
Ax o} Al A3 7ko] Abgro] AF

)

A

Aol &

T—
T

3}

Y 2

S

—

1=
=

o weby A5 33

o}
o

SFA]

roo gato g AgkA] 7] wEo] o] &

o} ofe] wek & ATolM=

)

~
file)

G

[e)
<= 2

il

1

a

B

ol

o

N

)

oR

A

)

19]9] co,°ll t3) ATk

Ry
il

EEy

124

o 7

=
S

o

%o
7A
oy

—

0

e edvte WEws A%

o wAE

Foll ¢

%

dAER JHE A A 2

Ns

71 zbolE HiE o #Aug A

) g

A3} Fol o5 WAFE 27k )

5
T

ol

o

o
7A
ol

0
B

!

Sk w

L=
T

3}

& A uA

)
U

_36_



Pmission=Y ,(Fuel, X EF))

7IM,  Emission - HIEZ(kg)
Fuel 92 BF iQ OHX (TJ)
EF  HiEA % (kg/TJ)

=
=

5o ==

1 OjEQJ oS TT

<X TI- 8> CO2 WA+

olg = CO2(kg/TJ) -
7t&E 69,300 72,233
Cha 71,900 71,500
4% 74,100 72,600
B-AR 74,067
B-BR 77,400 75,167
B-C® 75,900

A5

of

¥

F

THAUQ0L), AA SN MEF AR (Ver 30).

k
AN

o] A2 o8 A AVt~ wETdY TEE-AHE
A (A5 oA AT 7] dulg A S arzste] J

g 247t wlE HE&S AR

o
Mo
ot
=2

<E M- 9> d7]2dulg Ae9](2008d 71=)

(9): /ke)

2H

PN

=

CO

HC

NOx

PM

Cco2

H

ol | Mo

8,245

9,563

9,920

32,387

44.4

F1:CO2¢ t7]egn g dade A=A(2003)2 HEFA BT oA A" FXE HE3
2Ag: =7 EATHU(2008), == - ny =

e BE A duERARA READ £ - B AT(A5H).
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c&Ed o, 992008 71F)

(&%) 9/km)

£ T S8 | 28HL | SEHL | HEHA | AYES | SYESH | HEEH
10 16.14 16.83 21.40 44 .87 18.34 27.98 133.26
20 10.91 11.54 16.47 34.95 12.42 22.96 101.71
30 8.69 9.33 12.60 30.20 9.89 18.80 86.85
40 7.39 8.16 9.79 27.23 8.50 15.52 77.63
50 6.52 7.41 8.04 2512 7.87 13.11 a7
60 5.88 7.10 7.35 7.63 11.58 66.28
70 5.39 7.20 7.72 7.78 10.93 62.42
80 5.00 7.73 9.15 8.33 11.14 59.25
90 4.68 8.68 11.65 9.26 12.22 56.59
100 4.41 10.07 15.20 10.59 1417 54.32

F oEmaE AYE2E omain], A o]9le] thau
A8 FEALATAQ008), B2 - AT RE Aol duleda

I

ATFoNAME A5 NE A dAg &
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a1, 2013 o] Foll= FAZAAH O WA wEFRAL A
LR U]
<E NV - 49 5% A8E B 20099 ¢F 5100th/Y o)A

A& 27] tiBl aFdol oF 60%RtE 7kt

U=
AL ¥ Utk wEFe] NS SR S8 70% o4 A
Asta Yx, £PeHER, W2 22 wEFe] FAH Ut AL B
Aba}

T Atk o] AFFS AFA AARJL S o] &3t FADHE 24

™ 2009 °F 8,100%5 3/ Yol A 20133 12,3005 /Y= =713t

2013 3 aFo] 2009 the] 50% HE F713 Az Jelgon

2011 o] % A FTPHFS oF 12,300~12,8005 /Y FFo =2 A3}
°

oL

(91 :d/ <)

A3 =3 o
o 4 s8A | M2 | ooy | mes ifH%xr
2009 5,137 3,523 119 1,198 297 0
2010 5,748 3,104 202 2,320 122 0
2011 | 7,563 | 5214 | 266 | 1,721 362 0
2012 | 8429 | 5809 | 103 | 2135 382 0
2013 | 8188 | 6208 | 76 | 1.644 202 18

T 1 2009~201213-2 A ZAL 2013132 AFAIZAME AlE
?*lZAH ZA} 1S O3 28
2009 : 4¥ 8% 32, 109 7Y 32
2010 : 2 1Y F8d
2011 : 4€ 289 Eg
2012 : 6 26Y 3oY
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SEA H A st= %t 2l
3,239 570 459 4,268

F1: SledEs A 2394 20074 49 A5E F=
F 2 s8AE duEIAAE A=d AxUY 1.559/0S A8

Ho
lo
offt
08‘:",
o
2
2
o
M
lo
o
)
offt
09:,"
o|N
N
o
o
o
2=
of
okt
£
e
M
El
=
oft
2

(291 - T8/9)

Ac Z2A H A st |

2008 3,239 570 459 4,268
2015 3,375 593 478 4,447
2020 3,428 603 486 4,517
2025 3,452 607 489 4,548
2030 3,537 622 501 4,661
2035 3,615 636 512 4,763
2037 3,622 637 513 4,772

defitha 7HE Fo TAFS AET A3 JiF F 3de] A 2011
JHE oF 12000t/ FELE HASE AdFe Hola v wEhA

2 AdTdME 5 E F FAFS A s AS fAEH
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ek, ATl Au Y F7HeS wgstel A%a A% F A

sdFS AFsAdH

oft
ot
tlo
23
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r$£

<% V- 10> dslitia o 53 %(2008~2037'3)

2 SEA B A st= At A

2008 5,476 1,128 1,492 8,096
2010 4,811 2,006 2,443 9,260
2011 8,091 2,645 2,078 12,814
2012 9,037 988 2,500 12,525
2013 9,653 758 1,884 12,296
2015 9,924 780 1,937 12,640
2020 10,081 792 1,967 12,840
2025 10,153 798 1,981 12,932
2030 10,407 818 2,031 13,255
2035 10,637 836 2,076 13,549
2037 10,658 837 2,080 13,575

) FAFQE MY(E F29] 50%)F A= L

AFmE AZE WF FAE U] WOl ouleky Ak
28 WSt BAT T AFAAA AHE uhst ol
NEra 50%8 RGAAY ATAGe] By UDYE WY F
8

=
=
o] By ABIE /EOE FUFRE WA @



A7 Ak 28l HZo JISAY Y BAE U 2AAE A
S tg FRFLE 71E 589 50% = Mt B4 7383
ot wetx B AFAAE 7]E duEdAE A A oR figavt
7I1EF Y 50%ekaL 78, ol WY A F T 64025

B/Q9 Ao e

B

T S Ex} H A stE A 2

IESY 3,239 570 459 4,268
reEsd 1,620 285 230 2,134
s 59 4,859 854 689 6,402

<& V- 12> 7858 50%5 vr39E galitha 53 2(2008~2037'3)

H SEA B A st=At A
2008 4,859 854 689 6,402
2015 5,063 890 77 6,671
2020 5,142 904 729 6,775
2025 5,178 911 734 6,823
2030 5,306 933 752 6,991
2035 5,422 953 768 7,144
2037 5,432 955 770 7,157
52 —
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<E V- 13> AFI A AR HABA oS BHF Hm
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A A
L= 3l
- . usg ZIet oS (7|—’§%F§?50305fx*)
2008 4,268 8,096 6,402
2015 4,447 12,640 6,671
2020 4,517 12,840 6,775
2025 4,548 12,932 6,823
2030 4,661 13,255 6,991
2035 4,763 13,549 7,144
2037 4,772 13,575 7,157
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37 sea-crossing bridges have been built while many others are under
consideration in Korea. Their purposes are to ease difficulty for trips
between the islands and the land. Sea-crossing bridges have improved the
flexibility of travelers. However, guidelines for the sea-crossing bridge
project do not reflect sea-crossing bridge’s characteristics in its
cost-benefit analysis. Furthermore, there have been insufficient studies
regarding the effects of sea-crossing bridge.

This study has established an ex post cost-benefit analysis methodology
of a sea-crossing bridge. Ex post cost-benefit analysis compared amount
of ferry trips before the opening of sea-crossing bridge with the traffic
volume upon the completion of the bridge.

The ex post cost-benefit analysis methodology established in this study
added inconvenience costs to reflect the travel flexibility of its users.

This study took ‘Abhae Bridge’ as a case study of available traffic
volume data for both before and after the bridge opening. Traffic volume
for before the bridge completion was based on a sailing log, and the
data for after the bridge completion used TMS traffic survey. Future
traffic volumes were estimated based on Sin-An’s future traffic growth
rate.

Considering inconvenience costs, ex post cost-benefit ratio (B/C)
resulted 1.1. VOTS (The Valuation of Travel Time savings), VOCS (The
Valuation of Vehicle Operating Costs savings) and VICS (The Valuation
of Inconvenience Costs Savings) showed positive benefits; while, VACS
(The Valuation of Accident Costs Savings) and VOPCS (The valuation of
Pollution Costs Savings) showed negative benefits. VOTS was the largest

benefit. VICS showed a significantly greater proportion account of the
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total benefit by 32%.

This study also compared the results of using the old methodology
with the established methodology. If induced traffic is assumed to be
50% of the existing demand, cost-benefit ratio (B/C) was 0.55. When the
inconvenience costs were not considered, B/C was estimated to be 0.76.
After the completion of the ‘Abhae Bridge’, the actual induced traffic
volume was bigger than predicted traffic. It seems to be a result of
improved travel flexibility.

This study has constraints. It was analyzed with a limited number of
target regions, and no area of influence was set. However, this study is
significant in its effort to reflect travel flexibility as the inconvenience
costs in the cost-benefit analysis featuring sea-crossing bridge’s

characteristics.

keywards : Sea-crossing bridge Ex post cost-benefit analysis,
Incanvenience costs, Induce trafficc Abhae bridge

Student Number : 2009-22130
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