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Executive Summary

Executive Summary

A Study on the Improvement of Standards for Evaluating
Economic Efficiency of Pre-feasibility Study on Ports

1. Purpose

O The study aims to present improvement direction on economically beneficial

items which are applied to prefeasibility study on port projects suggested in the
recently revised ‘A Study on Standard Guidelines for Pre-feasibility Study on Ports

(the 3rd edition).” By doing so, it intends to enhance the measures on how to

reasonably apply economic efficiency analysis to ports,

- Major contents of the research are as follows; summarizing the application

benefits presented in the 3rd edition and estimation methods, benefit analysis

applied to domestic and foreign SOC projects, the type of benefits A be

applied to prefeasibility study on ports, suggesting improvement direction,

such as benefit estimation methods and application units, and presenting

projects implemented by the government,

2. Methodologies and features

1) Methodologies

Features

Basic
analysis

Major contents

—Analyze the type of
benefits and estimation
methods of prefeasibility
study on ports

—Conduct a comprehensive
analysis on the benefits
and analysis methods on
feasibility study of
domestic and foreign SOC
sector

Data collection

— Related
literature
review

—Domestic and
foreign case
study

Reasons for selection

—Need to analyze study
methods in other areas
due to the lack of related
studies
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Features Major contents Data collection Reasons for selection

—Analyze Port-MIS and VTS
data for analyzing the
cost of reducing ship

—Aim to raise the
possibility of estimating

Statistical o - Statistical the benefits of reducing
analysis waliting analysis ship waiting cost by
—Analyze ship waiting per . .
L ) analyzing a massive
ports, waiting time, and
", . amount of data
waiting ratio
—Analyze the benefits of —Secure the validity by
environmental cost of —Consult on consulting on experts’
Expert . , . i
land transportation and experts articles who participate
survey L ) . L
its impact on economic articles the prefeasibility survey
feasibility on transportation sector

2) Features

O This study is suggested as a government task to assess the evaluation methods for
the purpose of improving the types and methods of benefits which are applied to
the prefeasibility study on ports, Also, it aims to evaluate the possibility of
analyzing new economically beneficial items and objectively evaluate them.

- Therefore, the study makes the following suggestions; developing
methodology per individual benefits of port projects, supporting stable
research, performing a regular O/D survey per each ports and items,
implementing preemptive study on development projects of port hinterlands,
and improving a basic statistics system related to ports,

3. Results

1) Summary

O The efforts to improve the standard guidelines of prefeasibility study on ports
have relatively fallen short,
- The preliminary study conducted between the revision of 2001 and the 3rd
edition of 2014 has been insufficient.
- This is partly attributable to various methods of implementing port
development ports, such as projects are conducted by non-governmental port
authorities etc,
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O The reality has not been sufficiently reflected in the process of calculating
economically beneficial items in ‘A Study on Standard Guidelines for
Pre-feasibility Study on Ports (the 3rd edition).’

- The 3rd edition has reflected the changes of conditions in port industry and
greatly improved basic assumptions, which bears significant validity and
meaning,.

- However, some elements are still not considered in a realistic perspective,

- For instance, unclear distinction between purpose cargo and non-purpose
cargo, unreasonable application of the smallest KRW unit in estimating
benefits, exception of economically beneficial items which should have been
applied, etc,,

- In addition, the prefeasibility study on ports should necessarily include the
benefits of reducing environmental cost following the reduction of land
transportation volume,

O So far, the benefits of reducing ship waiting cost were not analyzed due to the
difficulty in its analysis, Once the analysis is considered available through basic
statistical analysis by the Ministry of Oceans and Fisheries, objective analysis
should be conducted by reviewing various methodologies,

O The following policy should be implemented to estimate economically beneficial
items on ports in a realistic manner,

- While the economically beneficial items applied to ports are diverse, the
development of specific criteria and methodology cannot be conducted in
short time, Therefore, it is necessary to develop an estimation methodology
based on individual beneficial items,

- For this, it is valid that the research should be conducted by relevant research
organizations, Therefore, it is imperative to provide stable support.

- Furthermore, O/D survey per ports and product items should be regularly
conducted to prepare the standard of estimating correct economic benefits. It is
also necessary to conduct a preemptive research on the methodology for
economic efficiency in regards to development projects such as port
hinterland, marina and port redevelopment which has not been covered in the
current standard guideline of prefeasibility study,

- Since many of the data in PORT-MIS and VTS concerning port operation should
be supplemented, it is necessary to make improvement at the same time,
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2) Policy contribution

O The study contributes to stable implementation of port policy by efficiently and
timely developing port facilities.

O The study draws economically beneficial items reasonably and objectively
applicable to prefeasibility studies for specific projects, In doing so, it
preemptively prevents wasteful controversy related to the analysis of economic
efficiency following projects and averts the waste of administrative costs.

O The study serves as a basic data as a policy judge that is able to efficiently adjust
excessive and reckless demands of developing port facilities. Also, it enables to
establish and standardize the criteria of economic efficiency on an objective and
fair port investment project.

3) Bxpected benefits

O Able to perform stable operation of ports by securing necessary port facilities at
the right time

O Able to secure necessary port facilities at the right time, contributing to the
improvement of port competitiveness and vitalization of regional and national
economies

O Secure trust and objectivity in estimating the economic feasibility of port
investment and promote efficient execution of financial budget by correctly
evaluating investment validity

O Serves as a basic research actively applicable to evaluating prefeasibility survey
on ports in planning finance
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(1) Aol Bue)

o
S 2eF-syu]-8-2] A7FH ¢](The Valuation of Vehicle Operating

Costs Savings: VOCS) 2.2 AHQ3sl tf2-1} o] & ghc)19)
VOCS= VOCyqu s — VOCiygn9

3
714, VOC= Y3} (Dy < VT; < 365)
I k=1

Dy =938 1), 25H k) d —km

VI, = A8 (k)N P2 FAEE] kT AF B

Agwele Rl SATEu@ALU], golo] nhmu)),

W Sl uet olu] Amago] 4
o5t olo} TAE MWAT (A by £A W 71 EAA AR
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SITHZ0F OfH BT EZAS] BAlY E7t 7IF 7l 7

(9] : Lkm)

(E 3-6) I&EZ0| &L . XS QRAH|ZE
= >HEH NP EE

S LN P -
10 0.121303 0.147059 0.357143 0.144928 0.144928 0.454545
20 0.073145 0.097087 0.25 0.097087 0.097087 0.357143
30 0.062216 0.075758 0.163934 0.075188 0.075188 0.25641
40 0.056191 0.073529 0.119048 0.071429 0.071429 0.188679
50 0.057394 0.061728 0.11236 0.080645 0.080645 0.181818
60 0.059581 0.067114 0.116279 0.092593 0.092593 0.204082
70 0.062863 0.070922 0.131579 0.11236 0.11236 0.232558
80 0.064426 0.073529 0.147059 0.153846 0.153846 0.27027
90 0.070079 0.080645 0.163934 0.16129 0.16129 0.322581
100 0.075535 0.086207 0.188679 0.192308 0.192308 0.384615
110 0.081731 0.097087 0.222222 - - -

120 0.091635 0.108696 - - - -
130 0.101027 0.113636 - - - -

AR FEATY, ERAR] EARAZ|HA(1999), p. 171,

A2, Brolo] nhmu], §Agelu], AIHAZIuIE S AckgAEol
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(T : km)

Aerg] SRR Eo] o] i3] EEARS
=7} 498 5.52 19.95
A A 4.76 5.51 18.05
JEHA 9.21 13.66 34.46
AHEY 5.76 6.2 22.63
ZHEY 6.95 17.21 49.8
jIHEZ 8.08 24.23 68.24
AR AT, £ U HEE| R A 2008), p. 322

T A =] E|
(& 3-8) 27zt RiEt9] Mznt el Sk

A7zl

5 AT BE AL FFAAN LT
=82} 17,240,623 6.6 121,637.68 141.74
AFHHA 29,113,901 6.5 130,168.78 223.66
A 76,216,188 8 532,808.96 143.05
AHEY 15,944,608 6.5 134,493.83 118.55
=3 EY 42,506,012 6.5 218,316.20 194.7
e 73,128,200 7.2 471,450.29 155.11

A7 AT, =8 9 A e R R uelgAd 2] 2(2008), p. 323.

(2) SRBARE FEY

BEANA LAEMALLE] 7R S B0 wet JRgw} vl

o2 THSI Bao] i Ao UHS AET T AR

2 Fo) Wole AT Aok 1 A B BANL AR E S8

A9 149909, Bl2o] A% sgsel9low vepdth 2% dole Abgals 4

o 7157 7ke] WEFS V|Z0R AN FAA A5 mEYe] T
o

olgsto] AitHelS APat olF Abshs AL TRt Pk

20) AT Y(2008), (TR W HERE 2} o] o]
21) S P (2008), TR W HEIRE X1jo] ofju]
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SITHZ0F OfH BT EZAS] BAlY E7t 7IF 7l 7

VOTS: VOﬂ}ﬁu];\] . VO:Z—;\}%I/\] 3

3

A7NA, VOT= 13,3, (T} <X P, < Q) <365

I k=1
Ty =231 2FH TPA7
P, =2FE AIZH7HA]
Qu=9719 AFH Y
E=x=01: 582, 2: W2, 3: 342}

(# 3-9) Al 10iE BRSYARPIRI(T=: 20074 7|F)

EX] =t Bl b A (19leh
- AR HgdE AR HgdE dR udE d4R udR

2121 Y

H?ES S04 111 235 7.63 1 0 0.13 0.87
A ZF7}

](LOJ)} a 18,626 | 6,091 | 10,228 = 3,036 @ 16,571 - 18,626 = 3,729
AIZE7HA]
(/A 8245 | 6,744 | 35401 | 23,161 - 16571 | 2341 | 3,260
B AL

(/) 9% 58,56 6.57 5.60

A ;B ATA006), 20069 F/HLEDBTEAR ASH A A9 2k o7 715U EWSE
o] Aps}, ARPLATY A1, B2 D AR Eo]u]eh X F(2008), p. 322

AR B F SBADIAA GUA AT BAE 28 Dok

2) FELAT00), EE W HERE Aele] dulett Al EEAY AT, p. 343
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P, ARLRFE AL S
VL, ERFE(1: REER, 2 AR, 31 AR
s ARLFE (1 AP, 20 A

Q1A T3 A} L ERE A
T8 Ap A Agas oz
2l 3l A ql A A
== 0.72 0.86 7.06 19.90 112.83 74.81
Aubt 3.38 3.58 63.27 120.99 968.16 642.45
A= 2.95 313 54.24 94.69 832.83 552.90
AR FEAUT009), TEAL EAEAAY AL, p. 121

2) T ATA2008), (e W HERE ARE ofH[ehd/d2AF EEAH A, p. 343
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SITHZ0F OfH BT EZAS] BAlY E7t 7IF 7l 7

(H 3-11) E2 WEAID HI |k|(20074H 7|1E=71)
(] : WY/, W9

T AAH g EATERl-E ARR]7EH]E
A - 101 -
AFE(PGS)
ol | 37,827(10,784) - 157
Q1A u sl AfaL
A - 101 -
FHPGS)
ol 369(1,217) - 123
Ak il - 97 13
=2 s AkaL
o= 3f il - 107 13
AR FESYH2009), AFAE FAE AR AL, p. 123.

(4) BuIg Faueps

SRR A AR] U2 B0l thet GFS 7], £, 28, AEF, A
Aok A, LU 5 5 4 A oo it RE XS AEFE 22
o[97] Wl th7] 2 @R} Ago] 2ol kol ML APSHALE th7] 9
AL thgTt e SAjo] of3) Akt

VOPCS= VOP C}pﬂ u A8 VOP C}}ﬁ A &Y

3 2
A71H, VAC,, = 3} 3)(4,, % P, x VI,)

t=1s=1
Dy, Ha(), zd(k) H-km
VT, : 2k adEa 284529 kmg g7 gn) &

ko 2(1=582), 2=1A, 3=3123))

=2 9 AE §Ro ey Rl BARY, 5 ey W 28 A
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H 3-12) H7|9%H|2 Sicte ]
(B 3—-12) Ci7|23H|E |TH|(2007H) (=9l - 2Ukg)

A=A Cco HC NOx PM
2

7,877 9,155 9,477 30,941

F 1 1) COQ ti7]egug Yehe= FE(2003)0] H=TA Fridgold AAE 2=
283
2) &R HAE of8ste] 2007 AtRE AL
A A A IATA2002), TSRS eTe] A v AR, St AT
Q18 =& 5l o HEhg/g 2] (2008), p. 354.

2

H 3-13) XBE - {8 f7|2Y HIE(2007H 7I1E
@ 3-13) X3 Pog sigoora k)

& &5 (60) NOx HC PM SHA|
10 34.19 10.69 6.55 0.00 51.43
20 15.09 6.13 2.25 0.00 2347
30 9.35 4.43 1.21 0.00 14.99
40 6.65 3.52 0.77 0.00 10.94

P 50 5.11 2.94 0.55 0.00 8.60

60 4.13 2.53 0.41 0.00 7.07
70 344 2.24 0.32 0.00 6.00
80 2.94 2.01 0.27 0.00 5.22
90 2.56 1.83 0.22 0.00 4.61
100 2.25 1.69 0.19 0.00 4.13
10 8.75 16.96 2.04 6.13 33.88
20 6.07 11.35 1.19 4.39 23.00
30 4.90 8.97 0.87 3.60 18.34
40 421 8.21 0.69 3.14 16.25

A 50 3.74 7.59 0.58 2.99 14.90

B 60 3.40 7.50 0.50 3.20 14.60
70 3.14 791 0.45 343 14.99
80 2.92 8.98 0.40 3.65 15.95
90 2.75 10.56 0.37 3.88 17.56
100 2.60 12.67 0.33 4.13 19.73

39



40 THEOF OfHIEISEZAS| FAlY &7t 7= i ST

TE &= co NOx HC PM A
10 31.98 68.17 11.84 18.65 130.64

20 20.80 4481 7.56 1081 83.98

30 16.18 35.05 5.81 7.86 64.90

40 13.54 29.45 482 6.27 54.08

=3 50 1178 25.72 4.17 575 4742
HE L 60 1052 23.05 371 538 42.66
70 9.56 20.99 336 538 39.29

80 8.81 1936 3.08 575 37.00

90 8.18 20.74 2.86 6.50 38.28

100 7.67 26.80 2.67 7.61 44.75

10 57.92 239,01 16.25 41.23 35441
] 20 40.69 180.62 10.18 29.90 261.39
jﬁ 30 33.10 153.33 775 24.78 218.96
40 28.58 136.50 638 21.68 193.14
50 25.51 124.74 5.49 19.55 175.29

10 10.79 23.25 211 6.43 42.58

20 826 14.26 1.47 5.42 2941

30 7.06 1071 1.19 491 23.87

40 6.32 827 1.04 4.58 2021

2% 50 5.79 7.05 0.92 434 18.10
Eg 60 5.40 6.20 0.84 4.15 16.59
70 5.09 571 0.77 4.00 1557

80 4.83 5.60 0.73 3.86 15.02

90 4.62 5.85 0.68 376 1491

100 443 6.46 0.65 3.66 1520

10 51.85 113.73 21.63 23.92 21113
20 32,61 77.61 13.79 15.96 139.97
E;é 30 24.86 62.90 10.60 12.60 110.96
B 40 20.51 54.64 8.79 10.66 94.60
50 17.67 48.01 7.61 935 82.64
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T2 e CO NOx HC PM SHA|
60 15.65 43.04 6.76 7.93 73.38
70 14.11 39.72 6.12 7.10 67.05
9 80 12.90 38.04 5.61 6.63 63.18
Eg
90 11.93 38.02 5.20 6.54 61.69
100 11.12 39.64 4.85 6.82 62.43
10 63.23 315.68 21.81 70.21 470.93
20 37.83 242.86 14.73 52.49 347.91
30 28.01 208.33 11.71 44.26 292.31
40 22.63 186.85 9.59 39.23 258.30
sk 50 19.18 171.72 8.77 35.72 235.39
Ex 60 16.76 160.28 791 33.09 218.04
70 14.95 151.20 725 31.01 204.41
80 13.54 143.75 6.72 29.32 193.33
90 12.41 137.49 6.28 2791 184.09
100 11.47 132.11 5.93 26.69 176.20

AR FHEE T Y2008), T2 9 HE R EduEFGAIR| A, p. 355~356.

5} ?im:_- AR EV\] 2, *F’*Ul Al 3*194 s ARESkl AR
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B B

P

O (T A] 55db, A5} 45db)S #8359k

VONCS: VON@}@ u| A] 3} - VON@}%] A &)
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P b AN 28089 Anre)

L - oA =4 agol
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8 Holas ZAs)
B WESTOlA | WEST BRAT RS Qi
A% 5o | FPAFOR A%E 4 wELtE Bl APRS c@om 2%
FE 500 BAARY  (BWHEL QUHOR Lojuuz &
Saulg Hzt & e M)

T8 o H) 5
g HO)EA diate] obd : ojw
A ARle) ok ZT, Bokd A sl Bak Al AlA/ERY AE Syl
obdzy | L AARE 25 gy U A 7|FS F4aof
LR =
Aok A 71 AR QB BRI A% L g e
AAEE | Y AR 25 S eEEmem
= v g o)A giafo] ofd : mE
Hum g A AR Al 2y 9 2A 7
7o) Zaaljof &
A Arde) B A 24 g 7oA tiajo] ofd : mE
517 )AL AA Apge 2y 9 2A 3
712 Ao 8 A A 7|Zol Haks|of
g7 U SR Fer =
2% w2} A7to| ghzo] Elofsl=
ey | TEE ELA W (AW 20| Ayulo] YA o
Smer | BEE B Azbo] Wo] ge] | omz 2 AelMe 2834
/\] v S).= =L o = o0F.0
LEAs|oF Sh= Al7Ee] WSt 4=
gl Edbo| o] FA/AAL
Zubsjof sk A7ke] s}

A7 A (2000), FFRE AlHEFE A p. 56.
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FYREAQY oJulEFH A ERAPNA olAuol 3 e sHEY
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2 BRHOE FEIATH ZWNA BHEY AZHE ouletdy BEX
Al BT W%k U A2 YYD ot BY A LA Ao

o

=
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AFPLATAQ0), FYRE A culehg At E2AY A, p. 215
2 Y%

T AT €(2014), TFRFFE AL ofuElgd 2AF BRI A, p. 216
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F7} A7t BaE TEska ek
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T 33— Stosl=o| A7 | =X Zdn
(F 3-20) BBEIBOIARPIR 2T 22t
s FEetE AR

2447} 20114 7% B4
el XA ) 19993 7)== 72,000 2011 7)== 104,746
WEA R Z(2011) 20093 7] 75,044 20118 7)== 80,353

D 1) 20119 7|5 SRS 2B|AETIAGS o] gsto] BATE 42219
2) WEAEAAZ201)S Yo & £ 3t ATHAIE & ARIFe® ekt 870041
of] 20063
AR BALATAC0), FTRE oH[EFFAAIZ, p. 185,

1) $zbig T7Ee| DEAD ZAEe| 37t TR

Aol A AES ule} Zo] MR AL9o] djulehg Al BEAT
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A S IS S Bol LT ek olfel A S ol ek Al
E12(C0), OFEHIZEA(S0y), OJAHBHEA(COy), FAABHENOX), $H8HA(HO) 2
HAIRAI(PM) 5 712 GE HiEee] AAsH Hil ASE ZolSA] B,

£
5

N—
3

%) AT UQ014), (FIRE A9 oulelg AL 2247 AT, p. 260
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Olﬂ‘rﬂd : ?:z 10“‘01] s

3) 3t=20ll thet ARZIZIR| Hel &= 7t &7t 2R

BELRE cuIEt Y SEAUAE AAAUAL 3] Gh 7
st ?147} "osith w2 U Aw REo|AE siEe] Az gt &

o pEldTe] Rxow AHYAN SHRESAZE Z7HE SEdA R() 4
WIS v Hela} o] Eatske Ao] ehutele), A L AL o
o tht WelS AgalT glom ARo|ME shEo] gt Wit AIZHIEE of

(H 3-21) siieziElol a22e| ARPVIX| =8 Zut
(9] = /AIZEA)

=Rk 409 E 209 E

e 22 3,700 2,500
(FulAt +3) 2=9] 3,000 2,000
o}xo}atE = 2,400 1,600

(Zdll, ool 5) 220 1,800 1,200

AR SEREAYTS004), FUPHIAG] B ALY B, ST
(2014), FRIEE Ade] ofuehg st B2 p260. Aelg
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M2E sHLlAR| Z=AL

2 HoNE 9] SOC Al % 0l f % Uie] Pk FAAe
A7V 24 Al ol WelaEo] AEREAE YN R YRS A

1, FRIZM(New Hampshire) &1at29)

U] T H(New Hampshire)F HERL ahgh A(ES S}5)0] ehe
A BAS 9l8) B]8-H ] 24 (Benefit-Cost Analysis, BCA)S 22315tk H]-8-
22 n|=t wEHO|A A A TIGER(Transportation Investment
Generating Economic Recovery) 7}o]=2k01-S w231 Qith

& 7tol=gielef] AAE =8 HOlE 57FA] 47| AFE+E(Long-Term Outcomes)
3} 7F AEEY ALE]H o) ERL <i 32259 Ptk o, AAE 4223 A
o)o] Fe A 2] AE (exhaustive lis)7} oS WAISIRL QI & mEAE
o] AAof et 271 4= Q= WYY TRV o AT 5 US
t}. ofgf] <3 3-22>9)| 4% TIGER I1(20109)2} TIGER 20159] 7}o]
AAE Helo] o] Aol wet dFE thEA AAE U=

o

o)

2 0]
=2 T A
ghel3n o]
sk
=

2~ O
%9l

il

iy

5

T FUAY Z2AES] Hoe 20100 niE 7Y Z8-S %t A
HolE A 7lo]|=2}Ql(TIGER Mol o)A 3}e] H|-&&7H(cost reduction) 52] 3}

g-zlojy
wow 24wtk Ael4 He] FAL IF Fa v A PR @ k]

£ AFl(shipper cost savings), @ SA5H|E HTH(vehicle operating cost

savings), 3 Alal7FA~ H9)(accident reduction benefits), @ W&E7}A 74 HOJ

(emission reduction benefits), & =T FZAGA|HS HGEHTZE HO(pavement

29) HDR (Decision Economics), "New Hampshire Port Authority Main Wharf Expansion Benefit-Cost
Analysis], Portsmouth(New Hampshire), August 20, 2010.

30) o= FEES FHIAHF wEE(New Hampshire Department of Transportation, NHDOT)
u ERAES Sla) 11203 el Re] 2.3,

31) Benefit-Cost Analyses Guideline for TIGER Grant Applicant (http://www.transportation.gov/tiger
/guidance) (2016 2 274 FHA AT},

&}

e

5/
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g Al BCRZ 622 S ¥k

(¥ 3-22) 0= TIGER MEe| Fo mol si=

2712 Azt ARe]A Heojol F5
(Long-Term (Types of Societal Benefits)
Outcome) TIGER II (2010) (@) TIGER 2015 (®)
o Land Use Changes that Reduce
s o Improved Transportation VMT
Livabilit
ivability Choices O Increased Accessibility
o Property Value Increases
Economic © Long Term Employment o Travel Time Savings
Competitiveness o Shipper Cost Savings o Operating Cost Savings
o .
Safety o Accident Reduction Prevented Accidents (Property

Damage), Injuries, and Fatalities

o Deferral of Complete
Replacement

O Maintenance & Repair Savings

o Reduced VMT from Not
Closing Bridges.

© Pavement Maintenance Savings

© Maintenance & Operating Cost
Savings

© Vehicle Operating Cost Savings

State of Good Repair

Environmental .. . o Environmental Benefits from
e Emissions Reductions ..
Sustainability Reduced Emissions

@]

Z=: VMT (Vehicle Mile Traveled) : A}-2-3872|& 2Ju|gh

Z}&: @O HDR (Decision Economics), 'New Hampshire Port Authority Main Wharf Expansion
Benefit-Cost Analysisy, Portsmouth(New Hampshire), August 20, 2010; @ v]=+ nEX(US.
Department of Transportation), Benefit-Cost Analysis Guidance for TIGER Grant Applicants,
(http://www.transportation.gov/tiger/ guidance).
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2. LAFHE2I0|Lt EH2HNorth Carolina)32)

=t =A7Eeto|uU(North Carolina)Z= 3Hg-AKPort Authority)+= 17+ 300
vk TEU H2)2lo) Asjolejud o] ehehal 542 $is) ] g-ol5A
(Benefit-Cost Analysis, BCA)Z AR&-3FIc 3 2 o] |3t 7|&2] HAH|o]
Heudo] =4 & AHr di@st Aol 21d3s] d-5-skA] Zsto] Al+t= tid
Ad o] Eu]d(NC International Terminal, NCIT)-2- 7}is}s= ZZ A Eo|c}.

AA Z2AE Blg-2 Ry Q9] A= B =2 A7 230 9l
on, ARl ditoz AUt stk 24
AAEIL o, & Z2AE] AL tEe] FRoi T FA|A Heo]
e Alog AT F(-)9 Hel o] 8 €1 NCITE| Aoy
o] glrit 2 Futozne Holge BFoz 2 Ao 7|elst
th & B4 oA o) G520 NCIT FH 2|90 ghut oA] g0 Eln]
Y9 e Azt olu] Walskn lv] mEol i,

FQ o] gHo (1) 488 A7NK(transportation savings), @ FH E} 3qk
o] g7 ZrAx(User fees lost by other terminals), 3) 5=t E} 34te] - H|

A7H(Reduction in operating cost at other terminals), 4) F7} X|QW71g A|H]|

_llN

%
_i

il

1o

(Additional police and emergency services), (5) 1A}l (Traffic accidents), (6) 1
20 9]t H|3fj(Damage from soot from diesel exhaust), (V) 37| 2o &5t
574 H|-8{(Health related costs from air pollution), 8 3W=FALY £4(Loss of
tourism), (9) AR Q] £Al(Loss of fisheries), 40 AFAF7F2] 9] ZF~(Reduction in
property values), @) 3AFAFal(marine accidents), @ 2= YAFsE Q] ZFA(Loss of
electric generatlng capacity) 5O 2 A5 ZAISHA AAEY S-S L 5 Q)
o} 1270 @ Foll FrdshAl B BAIA Helo] WAlshs a2 ® FH
B} el gnlg A olu, o] A ‘@ ¥ B vt ojgm A =
o] AR FAA 7t A= AdHfEo] F o] Hel &2 R #ew
= 3l

_l

o

32) Risingwater Associates, 'A Look at the Benefits and Costs of the proposed North Carolina
International Terminal (Draft);, August 26, 2008.
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3. @2d= 3t (Port of Oakland)33)

LSHE P eIWHE YN Y AAE ZE2AE(Port of
Oakland’s Outer Harbor Intermodal Terminal)® A2 TIGER 2012 Al E3f
ulgletiat lg-me) BAS A, B TRAEY o AYe HE ol
Ao S M QAR A AANE HuldTe] A W2 9 oA
= 5ok Aoem A W& o Ak dx A2 704 (Rail access
improvements from UPRR main lane to the Port of Oakland) 2! Al A% €
u]d (New Joint Intermodal Terminal)¥}Q] HAZAAZ ShE3} ofAxF =
(Manifest(Knight) Yard, 7-track flat switching yard)©]tc}.

% seaEo] Absl% Hele TIGER 2012 7to|=etelo|A] AlAIE 57 B
o] A7) ¢l A3}t = AJTKLong-term Outcomes)S 7]F 0 2 <3 3-23>1} 7o)
A= A

M

(H 3-23) R3UE ST SARSIHL Ale| Ho

oo
]

57 714 At Za W =
State of good repair pavement savings, residual value

intermodal operating savings, intermodal inventory savings,

Economic competitiveness . . . .
shipping savings, and congestion savings

Environmental sustainability | intermodal and emissions savings

Safety benefits accidents avoided savings
e Hele sh7A = 2k 4= IA|RE A GAks]of] 2
J=3514 =
Lvabilty (BT84 e v o= astn g

Z}&E : AECOM, Port of Oakland’s Outer Harbor Intermodal Terminal: Benefit Cost Analysis
(TIGER 2012 Application)s, March 19, 2012.

33) AECOM, "Port of Oakland’s Outer Harbor Intermodal Terminal: Benefit Cost Analysis (TIGER
2012 Application);, March 19, 2012.
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4. o|AH|0f|2 gt (Port of Esbjerg)34)

9 EWIC-WP33) ZgAE Z shta HES gufa AgH o] ofAulof
Z(Esbjerg) &t 21Q) =29} Hx W A% Eu|d(intermodal terminal) 7}
HF W 37| AR Z2AE Y] AP BlgAd ZAKPre-Feasibility Study)E sl
H|E-H O AS AAISHAIH. & ZRAES] H-g-HO| HAS 9|5 ‘COSIMA-
ES-PORT =eS sjdr @ 83k = 20033 ©luf= wEE(Danish
Ministry of Transport)i= g ¥H ARSI AAH a3} 24 w79 E3shA,
EREZ 1R HrtE 98 COSIMA-ROAD T2 1318 Jjukelglar, 1 o]
20060l = A%, ul Ex} BEylz] H718 4= 9J= COSIMA-ES-PORT Z&
a9E st 5 ZRIHS B]E-H1RA(CBA)T IFEA(RA)SE
T E] o] Sl

£ Ajle) 8T} W] PR AnRwio v FRE A4S, LGNS
} A=3) (traffic of

Sola, Hel 52 SHE <(transportation of cargo), A8 ¢
ship) &l Hol Fo= AGE Ao AAISHA AAI= A Z3t eHA17L QU

ofj] 2o = kel ﬂﬁ] 5 Eud /e A ejg-we] 245§l 2
7K skE &F ST AluEleE EEskelth AluEe 12 S SVl 20
d &t AWt 2% SISk, 1 o]fols FUFSHA Ytk 7Sk Alo]
th AlUE L 2= Hx 5A7Fe At 2% S7) 59 o]% 207 A 5%
Zo¥aicka JVgstlct. olol uhe she avrel AAle4 Enldel BORT IRR
2 Aygled® ZHZF BCR 3.95, IRR 24.67% (Ay8] 2 1) 4 BCR 5.44, IRR
25.39% (AHzle 2)2 A=Atk

34) Region Blekinge (Jacob Kronbak), 'Cost Benefit analysis of the Infrastructure projects at the port
of Esbjergi, October 2007.

35) EWTC- WP3(East West Transport Corridor-WP3)2 33 7150] st Qxa) 7| 2
AE Fo A& ATAAE F+53h= AW AFEY °1 (http://www.ewtc2.ew/ewtc.aspx).

30) of, b8~} #Ajo] TR ofsf Agoz= ALIE AL Ak Al Aol flof Bl
o Fo] &Hof st B} AAsE 27F oty Tash
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5. EUS| RESE £Xt ZEXEo| Mol g2

SUAHEV S BANATE Blah Hlg-Holls Tlo=atele 199740
Hz2 Afarst & 1999, 20024, 2008 2 2014 6]] F|A-SE vl 9JTk. 200815
2013E7H4] HeE slo|=atel3Ne o AlHE WEHY =2 ZodE
= Hports) -2 33 W AAl=% A|d(airports and intermodal facilities)}
A M2 Hol vl-gof sl 7] ek Fa%t Hel gRor T, &
D A|7F AZH(time savings), @) 2% H]-8 & ZH(reduction in operating costs), 3) <~

St Ao w2 A|7F 9 H]8- A7) (time and cost savings as a result of the

N

i)

N

;

shift from other modes), @ 27 H3F A (environmental impact reduction), (5
OFAAd Al W ARal AFF (safety improvements and accident reduction), 6) 37k
ol X dof thst 7HA &9l A4 a3} (indirect positive impacts on land values
and real estate near to a port), 7 AA=Eo| W2 H]E W A|7F A (lower
costs and time of intermodality) &2 A A% ITh

1 olF AEA AYE] WA HEET gl BUS) Hl- Ty sfo] e}
QL wF Fis 6712 ARSI & O E=2(road), @ Hk=(Railway), 3

LA 1l E(urban transport), 4) 3-3Hairports), &) 7 U Y-S (seaports and
inland waterways) ¥ ©) AA44 A]Xd(intermodal facilities)= —-&35}o] A3}
I ek SHR|9F AAA EA(economic analysis)= 93t Helo] FR= A 67
HEER AERER] 4ol wE ZRAE tgf FUsHA AAIEIL it & 7
e} AAA Hole AL S, & O &5/914 AIXE Af(travel time
savings)39), @ A5F 29 H]-8 AT} (vehicle operating costs savings), ) 5219]
S-9H]-8& AT operating costs of carriers), @) 1-EAFIL FFA(accidents savings),

® 22 F3f vlj&2] wWHE(variation in noise emissions), ® F7]|2¥o] WHE

37) Buropean Union(Regional Policy), 'Guide to Cost Benefit Analysis of Investment Projects), July
2008.

38) European Commission, 'Guide to Cost-Benefit Analysis of Investment Projects: Economic appraisal
tool for Cohesion Policy 2014-20201, December 2014.

39) /o4 A7 A NH(travel time savings)-2 o] Z|E-3d(passengers traffic) A7t A3} =59
(freight traffic) A|ZFO. 2 F-E=of 4.
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(variation in air pollution), (7) A7}~ Hlj&2] M5 (variation in GHG emissions)
g Bgsiol AAA B0 AFET ok

o—1= =0

6. Y=o| FtExt ZRMEo| He| §=
U FEREA PUTE 1R PR AR LD

FHAAKTA NS ARSI, BREALe] A2 AA A EJM pE
ABGHBRA DT RERI T 2 FEEE2) S Asto] Pulnal 324

9lo] Brhe AAshech E3k 2001 A(BA IOl FUEAALY B ug-
Hol A7 AuE W BARE ATskn ZAN Brre] And £y

= =o|7] Slal b W FEAN B A DI EE R A EE
MEFEAREER) S AA|5t] & t} = AA1993] 14} §9]E40)
O] MFARE AH R, B7Y AFY B A 20702 A= ]l
o gk 9 Zp7bo] Aby AL HO o] (o] &AL, aAk A AR, S

£
4o
of
of
k]
30 °

411 r"

2o upel cpstAl AAE] ULk 3248 AR FurEaarlel Hel g
22 wojza gt
(& 3-24) U2 TSRS TO| T2

Bel oy wel 3= Bl g2l A3 Al
G0l BHLE A7 (HE-o0l2)
G NEA W (31D

N oot OIE R A (o)
W BSOS apieane ags el zsEse

A A Al AFEA o] AR
AR A T U] F7h A (AR

40) FEAFPRTS), “FUAAEE A @ AAEEREHMMOBIR £ R, Ik W
T5AT H7RPHATES] slejRl= 2, 2001.124, (AALRE 20161 6 8Y(http:/www.mlit.go.jp/
kowan/topics/seisakuhyouka/iinkai/iinkai.html)

4) KDl F3EAEANE2014), UL A1) onjelgA AL EEAH AXA3H)..
p-249.

57



58  YRkEOfF OHIEIZEZAIS] Frld Eot 71E I S

B o]
2

i)
19
)
%
s

ook

= REC LI
AR G 718 F)
w/dadold | ajf dadold 718l

B w5 713 S

r’l
IN 12

e AYAHERADY =EHA A
ci7j9] gpgtol g 87 A4l

o,

ot

o} Afcaba g
A ARCYEH Qb P
B4 WA 7k

2
&)

Qo] mgst

4w718e) Z7h

1A
o

12

ARIFAIS] o))

=r

TIEA S T o)
2 Eget

O A~
=&/olE

Aol o] A W
A 8 s ] B
o Aw B

Zal W

A7 et WA

ERE A EA0) HE (G4 7k

o,

rioh

gl

AR A akede] oy % A

i =]
O o

ZA AGA= A 2] S

Sl

AR : SIS, “PUAIE7E B 9 TAGHEEREFIOTIR £ 528, W vl
FEAR W PPAATLI92] BIOAR 2, pd, 2001 12. 4



59

7}

=
i

MI3E! Ef SOC =LH2| ARIZ=AL

RRoAE RAAY B 24 7]

S

w2 9z

e}

I AAPH
5

F

gl

S-2ueke] 9., 19990 wEAAd e FRpAL

o] ==L 1 o]

M3

0
B

g

stk Apme| 7

ko)

@oll A7t

&

&

|

101d0] {2 201449
2}

A

DI

=
o
&

&
ked
o=
Iz
L

_\11:]__

O 2 2004 o]

Az Hgo] of
4 A e g 7k S e SoC B

[¢)

-
It

H

T

ol whze b]

of =

o] 7Hg=le] A3
g

H

]

=

iy

Q1 Ap=9]
o] SXHE T 1 o

J 51
2

s

o
o] AFAH}A]

=

i

AL
guls

\

I R Aol 7t

I Uk Qe

o

%

HKofo] ALow 20004e] ou]et
o]o] 2001 ¢

]_

KAl
A3l Al 48l

I Aol SHA] HSEAIZ]AL Qlek

=
ofel 2 1

=
Aoz A

L
al

of
o

A
TH

J))

o
N
—_
N
N
)

w

o]-g-]

i

N

-
T

A Vge =g Al

s

F=of

o]
=l

2 YE=50E

iy

Bt B2 2] duEd |

Aol A]

S

9
4

T B2, HERZO Ay H7HA

aF

L 2 uE daade]



e H7

=
T

=0F OfHEFEEZ=AIR| kY Eot 7|

k

s
S

60

M odo o A .
= X T 5 Lul_ ¥
ﬂd»ﬂa#ﬂﬂﬁ _m_wwlu,‘_meooooooooooo
wﬂﬂ%ﬂe% T e
TR ow EW
quee@ueo# 05 M o |ololololo
T L T U 1
d.ome o = A
ﬂuﬂxzoﬁ ol
X oo @ N Kl
XE o S = ﬂuqﬂ:ooooooooooo
Mo Mo 4 B BX
T 5
TE2de 3 ke
J;oq__oo%‘_m._u T H X Y
woﬂtﬂmﬂ e E_.Eo olo oo o o
ﬂ%HTWLloE &
m&IObw,ﬂo ._q._ﬂ__._ H,AI
,,.mllﬁo,wﬂ,olio _x, N
o ® ot X B M| i
3 B o
o o L., RS @
TP BT
alg A LMy o T §
! -
T ﬂﬁ& To! o =0
ﬂo%? X]ﬁOL Uy ﬂA_l ﬁu m_wo ~o
T X0 N o ~ do| B¥ | ®u| < | %u| R Rv|Rm 3
0 J;,m O L TO o®
H_.,l T 1&0 %° H_.E &l o o | NE R R R R X =
ot B o o > [ 21 o4 | <1 | | o | B B[
- A = [ N o B o e E |
2w F o= H R R N o |
o of . 2 < B Mﬂuotioﬂﬁmmﬂw_é@o
ol T N X 7o X we | i | o) | X sznAo =
P oy N o | o
I

)e] Akl A

=

o)
=

A KMI =%, p. 1L

e

AR HESFH2011), FAE FAETAE A

|

o] Ad=7Kml=, 74,

[9)

g Ro)H o] AR, v, Rel

%

S7I B SOC FAARY] Hitel ] ut
Azdoz, ) e SOC At

Wt gick sy w2



MI3E! Ef SOC =LH2| ARIZ=AL

E Aih E% SOC T2} Atgdoll e en]golut igAtal ddatet
22 Ho o] AEE o] AAstA 4P Eojof gtth= AE o 4 AUtk
(B 3-26) SRR EXAIES] GHIA molst=o| LRl Al H|w
. KDI KMl  KDI &<]
e (2001)%2) (2003)43) (2013)4) QJ:45) w|SH6) G-247)
1) AdubAfeia]§ Azka ) o O o o o
2) steulg Hrast o o o o o
3) AT dxtaat o o
(e 7|v)-8 Adaat
4) An-g At o
5) ey dEa o
6) Wzext Astadt o o o
7) A E 2] A&dt o o o
8) Hiktedu|-g Az Ayt o o
(B84 AT)
9) eHdHl-g dat o o o)
10) EXZA AT} e) 0)
11) WE54u)8 d70a v o) o ) o) o o
12) ZRAE,S Sehaat o
13) At zCAE oY) StHa o
14) %2} R E5A A o
15) Aty ZAaE7) o)
16) A49ke] Qb 4 aat o
17) SAmEAl T sl a ) o o o
18) =2 2% S2 |8 8- 7a7}t o

42
43
44
45
46

47

ol AN

BHILATAOOL), PAREAU DA T2V SFATR
YRFETEHQ009), [T B FFA BrhPE ATl

N/

T AT 00D, R Aele] dulehg Azt EEAH ATCRE).
FELS AN 2(2003), R EARIC] AR BR ko] AR,

) LA wEE(2010), New Hampshire Port Authority Main Wharf Expansion Benefit-Cost

Analysis.

=

EU(2014), "Guide to cost benefit analysis of investment projects..

6/



62 SUREOF OfH|EIFEEAC] MY TIt TIE T A

Hag SUEE oHEIZE BHE =4 7IE

HiE At B &= =9t

1. A7

(# 4-1) US2SHIE Hd& Y 7l& U8
A7

C AR o84l T 2ol whE FURERHIEol A, A FtllA =]
HFZHA A AR7E S7FE A F7HERIW S-S0 Eo] ARtk T HAgkEol
Adstede FEo2 o Futke o8 4 shEd AFHAAe HAg=Y o
Frto] & Aot} wEhA AHYTE ST sholl whE AduredvE Atavel W
&S AHadE deloR AGRth of A9 AARY shEEARke] STl w
ShEESA ddEnE 1Y e vk
S50 AT without caseoll A thE FRFOR HolEle 2yEETl Y
kol A A2l o= o) e8] &2 WYX 9] WS s e avet
SEAES el mhE EAE dgave e o ok

oot & jm rl e

El

A AT A2014), RS AR ] ofue g 2AE 2R ATHAB3H., p.286, 309.

Us2=5818 daade ols7zldd e s a3 wefnlE
o YotaIMIR FEETGY) YESHS daadhe Ayt ST E s

® E T4 PSETHE 24 Ws] U2 BRE AW A AAETE 24T 4 ok 3



oflHEtEd B

(==
T

s

Xi4%

8-l

she

st

T}

k9] 7194 A=t 9SEA aETe] EatE o

e

ft

5|

- A

]_

g A9 WseEn8e d3t

S

A

ALl 714

EREZoA=

A

Z2rzd

=

Aol A

o2 mau

5|

=g

o]

< Aol M=

S

0]
2]

™
=

olst=
o=

IT:

of e ™

SH
S

CHE 22 AR A

(H 4-2) =2

B

) 2AHY

o
=1

)

B

~E o

< BB
.

as

|

al
=~

H]-&-
4

ol

)

i)
—_

&
Al

=0

XS

2
TEAT AR
SAu-HF 3

73
=
S

or
B

o
o

HlT242008), E2 W AR ofulef

I
RF

AR

o] 77 <ol

(HEE A A

gt

2

= 20149

t 7lEe] A .
2 abgle] el EEAY AT, p. 286,

a|A]

Aol glont, FAIH A HAe] o

Pt

AT 2014, T

S

=N

49)



64

L 529 AdoUskE, Aol HBABRAE WA &3}
SH| g YANE HAFBOE F/bske Re weh
3.

FRke] At A B F aEe Ao R s YEeSAA Al
}

2 oAl go gl qalat olu] GURLE duehgy EEAY AT
o wrdslol Qlrk SHE W AT B WEALL sl BuE H
05 ool wheh =i Ul A NEo|AE Tl WOl 004N A
2 9},

B8 o] SHERE oA WASHE WEAY FABZH Aol ojn] aheke
ofo] shAulgol Tst W] Aol Waste WAISKRL Qltk. wety wEARL
of $4ulg Aol gt W] g8 F7ke ehgsivia ghehE

(¢]

(& 4-3) ERrINRR0| ZHA Holgimo| JHMet

Helo] 25 Pk 247 W] (2014) 2 9T (016)
Adupel7]u)g dg Aupr ) g )
Aatglg 47
astefulg A7t stejul g WzkEa
ey | Duegue g Auke-gu)g d7ra )
[¢) = =
BASE | ggosug w7 WEepu) g ArtET)
2 o Fs - BEAL e
hv=Ke) = -
Hol - g3vlg AgaET
SHEo$ ARt Aa)
FEASE  BHHE Sy B SUFdat
71ep A2 53} B2 7}

T 9lell edE AIESH— APl W Ao} A= AEs} Basit
FEWEFRAA 200000 HHY BFAH FARHoIAL FupEE ol
o) b Rl HIEA Y B)o] ool A9 rled R LUsks

rofo] WSk 1O Z1&ahelnh 2001d0] TRTPFAALUAA 2
3 Aol oSk Ehmi 2GS AFebol Saabel vlaf 1%

i)
N
N
=l
S
o



M4zt SRR oHIEfEd ZMld M TIE JHdEot

Fol Baket Ao B v} k. olo] Tt ATE
3 Zoln] A S0 st ATE EubElojol & Zolth

Auro] rxke X gl M gsE O
S| QA7 g 3
pyspey | RS ATEA i e mHsE

grsteiu] - dt Ayt

ol st o]-& derolg el A A St v =EA 3= =X At
Wbl AET) =4 oot

SesR ol | - AEA APaETY s g mimAsE | o0
- 8348 Adas e

F o BoAE 31 W,
AL ATL014), RRRE A

lo
2
=
o
ofl
oX
N
>
|
HN
N
el
re,
=
=
&
o
(V8]
N

65



SITHZ0F OfH BT EZAS] BAlY E7t 7IF 7l 7

MN2ZE welg=s 4 7[= 7

1. A7

Ftol] MHER MR ouleh ) EEAH AT, oA B
2 shgel BERl PR glow XS BehAer TEska otk BAskE
° s4tskedo] ol 2ol Hicka 7HYO.
o MR S G Buold A2 5T AO2 el ek

2,
(o]
=
>~
7
x
=
o
jig
=
iy
>,
-9
S op
ol
2
N
=
§
é
).
Olr

(& 4-5) 2X/H|2 52 70| BeblE S

wAA7]
HjAE o] Bk S sl dule] Stefsior & W o] B sHEL BAsEE, 13
oo BhEe wBAstER LRSI oE So] ABAsL SN Y] B9 Ak A

Ao mAstER 7RG 4 A Aukiste] Agol uEAs R ;L_ 2 < 9et.
019} o] 450l ARol o Hahg ol oi7] sl Fikslete 1ol v
BA5RS BA PAS 519 QI Gl Sfelol o|olrky FYE 4 glck. eoly]

S & A0 D Sl SHoh G A At AR S o

S Aot g PE olge A0z Sy

A T ATA2014), TR AR O] ouleld 2Ab EEAY AHABH), p30S.

Slok ol b3 A% W HA BAIHo] op|E 4= AUtk A, WS ol &
A N P N
% gitk SR g o A} HjFo] Gl bARIREAolT Tkt EEel

ol AT A SR L

ore lmgho] WPAE Zlo.2 oAFEIT
S, Qukste] A9 wmA sHEE PR, Aote] A9 167 2

o AEET QR EZo) A9 AgAe] 7t sHEo] EARh uebd o}
ol Yiat AREALS F3) HAo] 4o S BasiRzo] PR 7



HAY SRR olHIEfEY FAld 2M JIE JpMet 67

[y

O 4-1) T= ot (R H AR fIxI=

@5E&HSokcho)
ZEZI8HJumoonjin)
© 271 (Yonggipo) 0 =730k -
?_4‘_&15%‘6 . AMg8HSeoul) =4 258 (Ulreung)
(Yeonpyungdo) 2 2l#{Gyeongin) @, olsgs = @ (Donghae - Mukho) Q
Na:hl-r:henn = =& =g’
?_lﬁil(lncheon) ‘ - @ A= &H(Samcheok) (Dokdo)

ol
(New Incheon)

@ 34tk Hosan)

EEEE]
ick -

jin)

CjAt&HDaesan,

OZZ&HHupo)

A‘I 'SH Z7&HGanggu) ggu
(West Sea) (East Sea)

Iﬁit(Pohang)O.

FEzE
(Guryoungpo)

yescg o
2 Hass @s2(Uisan)

(Sangwangdeungdo

(J.inh @5 AH5HBusan)
HES 'El?g(South Busan)

Samcheonpo) 2134 8t{Gohyeon
" 9052800

@ %2 Z3H(Jangseungpo)
Ye'o"su) Z3}8Hlunghwa)

ey
(Gukdo)
Sy —%- b 73 (317H)
UMEEE]S <" {Uindo) CLY ci018 (2071)
(Gageohangri) i erEst
(Wando) . e
Z8HChuja) O [0 N @ izaizian
" (671-3-5%‘) 7512 e g——
ieomundo)
RIZ=8HJeju) o7 Li(97H)
- et olxIE(iH)
O {rewol AAESHSeongsanpo)
stz &HHanrim) |__|,=H ool O (1Y)
3}g(Hwasoon (SoﬁhOSea) o O rgmaRs)

M7 E8H(Seoguipo)

AR S FFA2016), TABAF FRAAY AR, p.S.



68

SITHZ0F OfH BT EZAS] BAlY E7t 7IF 7l 7

AR, Q1 &Rt 7]zolet SiollA &FE = IRt 5 FeiE Ao 9]
112 50km ofujof] QIE Fgto] & Folu, Fal %
kAol Bluz Aot (<19 4-1> =) L= Famade 45 <
Foqgol glo] 190km o]} Holzl Zale o]gsto] Ae|sjjof gtk
Aol ARFTA st E = 7Hgo] Fofnled

o= OJ%H 2 3270 EE(Port-Mis 7]%)2] He|ds U EAL 25}
22 sheo] ekt o] Zast

2
1o o

rd
o =
E:LO =)
-

ot

m°"
o
1
pacs
=
o
N
fo
L
da rlo

2
:a
_|>~l

-

2 B2 57 U 2| g

Port-Mis 7]s£0.2 BF5 327 5 5 Aoy, A&
o A§BER BREo] AERFN HelPe UKo
ol e R QI AL HEolA HA| &5 80% o= A
dom 72 59 olf= AFAEE H|RESE A8 AlAdo] F
=, A5 e 2 ASES R bR $A o) aged
8l -8 Aldo] 2R Lol A 2 Ak =4, 2o A
glo] WAk Al SRR ANRARIL o HE LRoAR el
oh B3] mej AT SAGED) AA Bepel FEom PR AF, Az A4
o) Washth. 79} HTES AASERA S0 2L HE A2 o] B
a3t wheb &4k Ak FF T AL iR AeEar vk degt
ul} 2ol Aot WAL AN fhEe] ASERE HgAHo] SPHL
U Al Wk SHSER YT ) Y A2 A
Aol 75 AAFAtel A AiteE= X”\HQP Ao A ARgshs AR A
ek Ael BT A ABE ASIEAL olgetel ALIHA
shpold] Ael FFssich 2] Al Fae] SiAler Eane] Aa 4

12)
o
O
o
= -
g
ofl
i
>,
=

i)

B F7k2 AERTIA ek ofeliAa Qo] sk BEES ol
o Behael Ao o] olgaks FoT oA BEF F7kR <lg) ol
o 2

IHRES o] §she § oludt Al AFA o Uehych thut Uud
ol FBHRO] ARG 13EMOR AAE He0srlo] AgstA kot



HAY SHEZ oHEIEE FAlg B4 J1E JHdot

BN Helg A5 B
B olejst HES mefso}
ol g5t B1Ro|nR BASER B
A9 1Y 2 pade gy W72 edshs Wegug, 29y

U At A7)2 A QAL D] ol Ak

Ao}

Ael=ar Qlek A AHo] e HEo] AGAHo] HaskA| grow tiFE 43}
e AAFFolA AL glo] HFASER ERdlE 7t gls Ao
Tt o
(H 4-6) 2=5E E4 4 F2 XMz[Fot
=9 X3
zE EZ A © A AA
o o C (2014 71%) 48 Ad
2~ol2=ako HB(2 1l oo} H|Zo] 1%
ng%_‘j ] %j(*gf - feel 1% Q1H(53.9%), At =,
orm | P =7 HERT B AR AJHO] B B AK16.5%) Ag olz
o _ - = — T .J7/0), o U
g Yo oiRE SR, Behge T ETAI(14.1%) m e
4k FAE EAF 5
AJMEFF HIFo| Eom AHIE FAH}
& ERR VMNEFAHE, B843], k=
grehol FFEol == o
AIE A BHEE, SA, AHelH 3| & A=ROLO, 1 A=,
ARIE | e nm o ol saor ot o) SN15.1%), Ag Az
o T T ]— A1 O 1_.]_(0 o, = Tl /E}_Z'(;'](127%) Epl'l H,—i]_]:__:‘_
A 5 sl Wsez 54
AL =8 dRE AMEEo] B, HHY
R, 2333} B HSol =&
-8 2E(0.9%),
el 2H(9.8%),
s fgtog SEE 99% ol =" | -5(9.5) AU,
At A, A, AHE ABitel] 22 AREEE iR A F(18.6%), | A8 A=Y
£ FoAE g v A% SERH(11.4%) HHEE
AHE: B35S
(4.0%)
50 dubA o g HARLE] MA G- 5~10E/mo]c},

=21



70

SiaK=0

=

e

=n

K
L

=2}

b O EfEEZALR] ZHld &7t 71 7 7

2]

|t

SBFFO] 99% OO R ThR AL
A, AA, AAZ Sl M g
22 1047 2E o] SFEgo A
oA BT TIAE Aol afel @4
QA G E ARG FHOR ¢kl
7

orFel #71 5
23l YE E2Y
S| A T AbgEm gRe) B4 5
AP oJsh HHFol A%

QAokEE el ulFo] 99%E AX|te SN
W Sl 18 ARz A8 9a
241 o] o] 92 iflo] WAySto] A GHIEY
AL Helshr] BE E=Y

UEEF IFo] oF 9%l 8 HgA
Ho| Wag

i)
otd
o
>
fo
fr
kl
u
BN
o3l
ox
a?
<
%
O 0
o
hisd
N
£

HAAAES AAske 71doe] dAIgE kg
ok, 23 5)L +F v|Fo| Fon, AL Y
T 7|IAAE YA RS, 19, B2
e £ W ot BEET vjFo] =5

Q@S] YRS Fo HEHER &
= & Ro-Ro AH| 52 53 &7 &&4

Hr
S,

T H 2 o 4 o
ol U 0

ofy

£

Fa Ao
Qo144 71%)

Q1%(35.1%),
TAN23.4),
2AH20.2%)

Q17(28.2%),
Z18H(3.1%)

SOK46.2%),
IZEH32.2%),
- 71(20.7%)

oft,

B 21(19.4%),
OK17.6%),
3H(16.2%)

el otd

BE- T %1(26.4%),
2H23.4%),
3H21.8%)

e Hd o

el 71 (23.8%),
SAH19.1%),
5.32(16.4%)

g A%
FIECES

k!

A,
g A=

ol HeE
= =2—

Ro-Ro AH],

AAFRE

Z9Ro-Ro
]



HAY SRR oHEIEY ZHlY =4

8 A=
(20144 7132

A]

¥
|t

SN Azshe A3]Ao] oF 50%013Le
e} 2 7= H]ZO 2} A5+ 39H25.5%),
S E Uz, ofed Foz AH U AME  FohEE43%,
#  goz ojgs 24H8.6%)
22 2RAL Fu el FHT

AfretetAlEol 7 2 Hlg= AAIskL e

5 - S - AK51.4%),
g U DARE Sl AT A | SO
(<) B‘I-U]'HH_’_Oﬂ /\g/\]—/\]/\—] O] HX] O}‘ 01/\_] 5(‘)]—1?_]_— :1_14_01—}:(152%)’
2 olgstol oF 90%9] HES el gAIS.
£ A, HR7ts SolH $E 95% o]
A} 7FEE] A QA A E ) 2-4H34.6%),
o= —ITI‘ Pe] ‘:‘76}—00):(27,0%)’

=)

1=

T o= ?jo}g;ag AL AVdS ot el T AK(12.8%
dog 243 Bk R

= ﬁﬁ °oF 29.5%5 AR

2 21(75.8%),
Ad |28 A melER AR, o2 B u) | o208
ZHO.D),

olLﬂ %‘O] lr'f% O];‘Q(g 3‘V) =
A Aol oF 95% HAKJo| A Hajgh | oY O
Z 167 F=o= ooy el o2 (18.3%),

A2t | AdlolvEge  FUH05E 823% 14d | )1H17.7%),
IL1%)= sl sket =AY FAY-E-AK(13.3%)

Aok &5, ofilF 58 X F 1679 FHOR T
d 71E gEeke 0 Hgel w2 RS 24

" of

—

71 et

AR,
REER
ul HeE
= =—

R
o
iy

e

R
o
it

e

itk 2015

AlZ 0 2.2 2059%), 7|A5

(16.9%), -&4=/d41hE(16.5%) 2.2 A 2t =% T oF 60%E AA|okal

ol

(& 4-7) Mt E=

T Al F5(F 1671 55
S5 PR, ALILINE, 4 TATILE 584 g
284 “‘ 1 Al ]?——-i%f? Bl - Xﬂ%, 7174111- 5’-! 1 RE A7

WL RE FEMA R O RE, e

71



72 EREZ0F ofHIEFF-EEALS| AXlY EIt 7IE JHM AT

BARHNES AUt @A Yeprel HelET glo
o St el ojfols w2 gololel MRHIER 45 Jhssich oA
gk 71 AR A9 uHIRIGT.N), SAH202%)E FHoR LdE 9o
GEE FYEEE B ofF FUNENS ERNEWA L] Bt
# WEO] AT AR} o] ook Shrk. o]of o 7| AR TR gt )
F9 5047}t BEstL FeshE EHOR ) ol 3R o go] Brbsshn
2 BAsER BRshs o] ehgsi

- 12 =05t Ma|Ax ERIES
(& 4-8) 7177 28 H2HR(20154 71%) TR,
8 I A X L A
S5 2,385 1,853 770 494 6,343
H|= 37.6 29.2 12.1 7.8 100.0

A} : Port-Mis (2016)

(B 4-9) OIS 7IAR & FSIE HIE(2010~2012H)
(29 - HE, %)

T

T |
W s7lE (25E o4 AAZF S 99.4
FHNEH B | 5E o THIEENFES 100.0
o Sl571E Q5E ol AH3F 31p) 57.6
o A
= zemle B) | QSE ol FUSEENEED 983
e B4 A 712
Z}= : Port-Mis raw data
SHU &R =W S92 715 ey olfddgolis dibael =2 F3o] 2713 25&

olgel shee st 1T



MAY SRR oHIEIEY BAlE 24 7IE JHdet

il

F5E 548 sl & At 3271 F5(Port-Mis 719) F HAHIES
mef, FAs, e, HRA, 7ERA, 85, SR
)L FESIAT (<& 4-10> F=x). sPAE FACEE 9 2 Al 3]
Aol AR F5 wet BA/mEA SR Al ojof gtk
A =149 ] 35 % ﬂﬁtﬂﬁ%ﬁwﬁ'ﬁﬂﬁgﬂq 248 s
S BASHER rEEofok shal, AAIES ALl A 7Heeh H
UE A HEASER FEo] 7hsdith & AART SolAE I & A
2]5l= Ro-Ro HFL AGAAHE Qouug wE HAAES ujEA3E
W7ot AREE| weh HA/mEA HEE AlEshks Zlo] Zasi.
T 2o At ke (17-324)2 HEASE R FEo] Zhs st Z1AR 2
HE2W) 5 SIS RRE olFo] oy £4 3ol A7) o
of BAgkER FiEshs Zlo] ehgd Aot
LAY Folls HEAHe]l B skl ool tigh 8o4do] ot

MRSt EE FESHE Ao| Bl

[r

(i
et

=7

-1

-
f

Ll

sl

(# 4-10) E=¢ SH/HI=A 32 72

2l Port-Mis Code Ag Zm B
1 oo‘:’zi" Ook'IT O
2 AHE AHLE ©
3 e a )
4 el

Ak 0
5 fredet o
6 B e ©
R E R R sl w0l %) o
8 oA G
9 i AAE it o
10 A7k 9 7EREA
1 St E AR oA E ) o

o=l

12 & o o
13 EZH, =g, 123

=
s |
oN
o
3
s
2
o
Y
2
>

73



74

SITHZ0F OfH BT EZAS] BAlY E7t 7IF 7l 7

il Port-Mis Code AL 5 E45E
15 e w7 BE AR} o
16 3 R
17 2=
18 ofsl, gH2E
19 AEe] AWALE
20 INEFEAE AAHE
21 AR A5
2 e
B | om Fm AANE
24 H]E -

25 Seofa DRAE ERl

2 QeE 9 1 AE

27 | wASHe 2@ A=

8 | wEZE 9 I A=

29 NAT W O BE o
30 | A @ g RE

31| abgsl Al RE

32 7€k

AL AR BEo| weh BAmEA SHEe Tk T

4. 2 It UE Mt

& A= 3270 F=el disl S2/HEA oal] e Hok BEshA A4
Stk 1y HlEAskE(H oY sEdeke 2RHE 28 4 WSS
& ddave] mE 1o 24 I HeArgo] a4 Zlo s dohdEnh

5 R AREEA 2EA-ATFHABR) A= =7HLEDBE “al st
= WS 7I$8e 85t A AbEo] 7hsd Jlem ddsiion g
Amo] F5E HEY 5ol wE AFA ZAeE AAIR=EDB)Y] HT 8l
d 5ol F7H R HepE|ojof & o & HTHETH<E 4-11>, <717 4-2> 3l
ol jdsr] feiMe FEASHI} obd sdeatitol A v == A

K

Sho wdl BAKE 75 A Wbt Bastln sugc,



HAY SPEE oHIEIEY BAld 24 7IF Jidger 75

2
rH
i

(B 4-11) HISXEE/ZHO|H(EY)aE M8 Al LS28HIE EHau 73
A7
WE5H8 A3 Bk o 19995 E SHs)e F71n8DBY EdskE W 71

Aol 297 Regol 327 BEo) s 245 ATER $5 BEFS AT
otz oz Y3t A A A&l AM5E Ao T,

AR AFPEATAQON), TRIFE A ] o|ebFARAL EEAY ATABT, p259.

(O 4-2) HIZXstE/ZHOIH(EY)E - QXD 0122 71dsh= 8%

CASE 2: 2 (0| X|¢0| FAL) == HIHo= 2

(=7
A& a2z e o L A THE
3‘;; E;Efg,& .~ [ L2753 =AF A ﬂ]v CHAL BFOF
=

SAste] 7bgel we BAE FF AEshol
224 Y ATARH A B
Holl= BTk g ol

3|
© 7w a

Bajsel o] Hast A9 QNS ol 8T 4k rks weE A1He o
FEI QUUHE 412>, <1 43> Fx). = FolA RAlsielo] WA



e H7

=
T

=0F OfHEFEEZ=AIR| kY Eot 7|

k

s
S

76

Fohs 744

Xe)
Rie

&

= ]

=

;OO

gt

oh=e] Aeol= I

4 9l Bau|RA shEe] THo| Bug

So] ¥

L

Hr

0

™

ol
A

J)

)
o8

b

°

Zolc.
M7 L
het 8o

1

LN
A

==

oL, FEEE Ko

A + R(0)E) X &

o

=]

°

1

=

xe)

7F

7} 2 g-Ejojof

=

bl

=
T

A7

=

=
s

AR el ofHlERg d 2=AL AR ATHABH)., p.309.

&

Zl o
2o R Holet ME AlQ| &2

==

Slof & =4js}zo] of

3|

3
R

o

o] A

[e]

=
=

=

)

(2014),

2]

7=
pinl

(7 4-12) 25

shejaele o

[

=2 (0|

rt

AAT
FENI o e Sy

ZJo
S|
0,

+

X B
foy

U
==

°

ok 3 Ao ghakelck. o] A9 Alufel

i koA

7/

9

o] 75 A

CASE 1
A& 0127}
ol 9

T

&
™, A FRkolA shEe] HFEAAIA] AR|7h

A=

I




M4zt SRR oHIEfEd ZMld M TIE JHdEot

RISE BOIAKY IEte| ThA

1. A7

20141d0] EF (FERE oulehty EEAYATABB AL vl
sHEo] 79 QY ol 43 YA BAAIA kR WA g

21549) z
2 wojox Agatelt ol |ele Aol vt Ll gt LA T
sk ARPIA 9] o Abstech Aol A9 SEHm gAY $Y0R A4t
shel, mze] 79 PSP WESHE BRAF] Ao v
ol ol AAA Welog AEslolt RAEsH] uie] H=EAgsin
¥ AW AT o ATAT F HYES] AP AgHe o] A

AV Aoz 71&we] gtk

(H 4-13) ®| LAY TR0l eV |E Ug
A7

CUYESES 2oLy HrldoT JHE 2 qlth AT LT AT IAL
(KORAIL)4 Sk A4l UJrEP UrekEy) Aeoly ShER FhEske] APgRith

5ol BHEeERS e SRelEHe sl A Wyl WEsks BRage] glovt ol
A7t A4 She] ol AAA Holo ALEs el YA HE Ao HeHc
a87] gl dEEeSs AEFAYrHE AUAY A7 @EEEAEsERt
AT AT AT PEee] A% LUuE Aok Ho] AU Aow
gheelcy,

o Sof 20104 7]E0 R FuishRe EResu] FHHle] thh AL BE ole]
dEEHoR 2 4 gom A% s0kmolA 7W e e Zass 4%
S0km= 7|20 2 kmy} 433.23%0]n] A|7FS 7|20 g B AQ 34,6584/ X|7F0.2 Al

ek o)A AEE AZ1g 2gulo] AlzulE g AepoulE AFEstol ol ]
Fo4ug ARENY ARE BEITE 2Gu], A7) ARE AW we WSS S
QoBE AT A ERAE ofulety Al BEEL A 2ou 2
29h Q7Au] ARE Felste] AYANE ZAslok .

AR P P ATA(2014), TN ARL ] oulEhd d Al A AHA3T, 287

52) PRI ATAQ2014.), R ARG Q) ofH|ERG A A A KA, p. 287

77



78

SITHZ0F OfH BT EZAS] BAlY E7t 7IF 7l 7

SRk ol2j3t Hg HHAo)=
HEEggslEe AU AT 201060
o wreda=t] g7} Qo =, 20108 712 1AL Ak
gkelE 27} ASEE Qle) TIRE A8 /1AL ASslA] HAT 20153 RE
717} slekalo] @88 AdsIAL sty olldt A7t vl o=olx]
7| gkom §4l FhAste] Aol A o Woix|A] Hek

), FUE BE2AYS B AHE L83 A B 7he] 3}
olo|t}. EaR el eaulg A7He| AFgAlol Aol tigt S B
Ho| 2T} o2 So] CTHE DMK 2 A4 ALY B )%

o} 2791 BO] BHEHQl BRE A ol B 4 ). FATY
3 ;o] Z7lehEAl AipEEe] A7NA] Hrk. thA] we, ERREo

© U)o} MENS EFE AUY ATHS AgalE HeAgo) 2A 27
7h E7] orerh SRR dre] A9 Qg olg Ao wet Azt 2]
gloju] 7|40 QAT a2 S Fools AT 2 Ao
o] tpehd Aol At

O 4-4) =24 IS0l thiet 7IEa A

A

DI 7| =

A4

2]




HAY SRR oHIEIEY ZAld 24 7IE Jidger 79

A7t B Aol olfat YAl FA| Hol7h A5
RAb AR 7} AA| AE o]y 2oL 20141
[e]

oLt x ol ofgt wele 3ut 8,644

N
N
e
o
~
®
S
lo
fu
i
o

(H 4-14) MS-2L 312 2801 thgh ©2(2014H 71E)

r

=347 2] (km) A3 1] (2/km) Ag-&2YH|(A)
400 592 236,784
23YAIE L2 AIZEZHA| () 2] AIZE7HA|(B)
6 22,209 133,254
3 Al(A+B) 370,038

(7 4-15) 24 Le-53 3l 2801 thgh Hl(2014E 7IE)

LA 2 (m) Ape-g-5u](2/km) Ak ul(A)
30 7329 21,987
LA 2xAxke] ARHAI() 270 AZHAB)
0.75 22,209 16,657
3l A(A+B) 38,644

kv

) AA| A gollA BAR, TR 5 ofduE2 AlLjslor st woAt EFAIY



80

SEAFEGHIAL FolE B3| WO AT B9 AU FAI W A
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PR 20£t-9-2] 40ft-9-9)
I L R AL A
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2006 304,754 288,978 602,330 389,789 376,554 737,535
2007 325,207 305,636 649,077 393,836 364,330 735,332
2008 327,441 310,750 611,238 450,823 409,703 779,404
2009 365,874 351,186 668,639 432,626 398,465 782,687
2010 366,264 347,491 653,433 453,728 429,492 824,650
2011 323,098 309,128 676,056 459,883 435,741 775,836
2012 334,808 322,978 682,979 457,906 440,707 804,041
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2008 10,039 9,973

2009 9,887 9,864
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2015 21,225 10,917 8,575 20,958
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HAY

HRE OHIEIEY ZAlY 24 7I1E JHdet

T

= |
& B/ 9 BEFUFESS Beh AAE BofFa gk REdE
7l& AAHFE BA o] 7hsdhal, B ddEs ARE Fof Autd
3} A= gelo] 7hssict
(B 4-31) X 259 t7|g, MAERE, THth7IAR 2 BHUSES
SHEL 20049 2010 201249 201349 20149
o7& 41.04% | 104.05% @ 118.71% & 68.88% = 80.53%
= A 43.49% | 5743% | 57.72% | 54.72% | 55.87%
(544 | FHF) 71 A 7Hhr) 23.1 61.4 71.8 54.5 56.0
HAQTFESE) | 39320 38705 41789 46705 48649
o7& 30.19% | 39.49% | 49.29% | 48.48% | 40.29%
2H AL 10.10% | 37.81% | 3630% | 41.63% | 32.83%
(8414 | FFu) 7| A 7Hhr) 14.1 26.8 385 453 35.8
B FEINE) 3113 6571 8237 8037 7569
o7& 23.55% | 25.97% NA 50.04% | 56.14%
3R AR 2036% | 11.31% NA 452% | 23.68%
6414 | 7] A 7Hhr) 15.5 15.4 NA 44.1 431
HAAFENE) | 2789 3070 NA 11652 8607
K 28.10% | 31.66% | 84.73% | 95.88% | 50.99%
4Rz AR08 2693% | 61.14% = 40.78% = 3647% = 32.56%
E | @A) FHd7) A7) 15.9 23.5 50.0 56.7 4922
3} BAAFESNE) | 4194 5403 6725 7009 9318
Al )& 2487% | 37.82% | 7820% | 88.15% | 47.57%
3 | sHE= AR 35.15% | 34.82% | 31.84% | 33.01% | 26.94%
(844 | FHF 7| A 7Hhr) 14.8 21.5 458 55.1 34.5
BHAFESNE) | 4309 6243 6093 5673 7358
o7& 5877% | 3244% | 42.70% | 5431% | 61.63%
6H = AR08 11.22% | 10.66% | 1039% @ 10.45% @ 10.64%
(1144) | B 7] A 7Hhr) 35.7 21.5 34.8 414 493
B FFEL(E) 1106 3553 3563 3616 3783
7] 28.52% | 32.15% | 51.88% | 5247% | 60.95%
JEL= AR08 41.43% | 4031% @ 44.93% @ 4425% @ 38.82%
(1444) = Hd]7] A 7Hhr) 16.0 19.1 332 33.9 41.0
BHAFFESNE) | 4552 4392 4875 4852 5033
7] 67.52% | 39.81% | 56.07% | 94.90% | 100.28%
gH = AR08 4933% | 3801% @ 41.52% @ 44.08% = 36.39%
(1444) = Hg-d]7] A 7Hhr) 49.6 27.7 449 75.9 88.6
B UTERE) 4440 3996 4437 4184 4750
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HpE 7HM(R) H&H|w  /0/

o~ St FHEAHO| =AA o] 2=2af
<ii 5 2> KDI Ao 7HEA|'I:1—-| o*l’l:lﬂl = E%o (":_]'-?4 - wlurel, 73%)

Ae EAE EREE) 2o
2015 18316 ;
2016 30,271 )
2017 26,965 )
2018 16,845 )
2019 16,845 )
2020 27319 ]
2021 2,106 32,5498
2022 2,106 37,0084
2023 2,106 414711
2024 2,106 459314
2025 2,106 50,3900
2026 2,106 53,5343
2027 2,355 54,7724
2028 2,106 56,0105
2029 3,209 57,2486
2030 2,106 58,4867
2031 2,106 59,7248
2032 2,106 60,9629
2033 2,355 62,2009
2034 2,106 63,4390
2035 2,106 64,6771
2036 2,106 65,3767
2037 3,209 65,0558
2038 2,106 64,7349
2039 2,355 64,4140
2040 2,106 64,0931
2041 2,106 63,7722
2042 2,106 63,4513
2043 2,106 63,1305
2044 2,106 62,8096
2045 3,458 62,4887
2046 2,106 62,2846
2047 2,106 62,2846
2048 2,106 62,2846
2049 2106 62,2846
2050 5234 2,106 62,2846
3HA| 131,327 67,485 1,749,1577

A5 GEALATY, A ANIEARANEIY Y FOAR), 2015 3. 24
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HlG-HO AL F AAY BAS B4 1§ HIuI(BC Ratio), <He]

(Net Benefit), %401 B(IRR)®] 4] 71| Aol ofs] A4S B7sHs 2]
oyho|ct.

(1) vl 2u|&(B/C Ratio)

24T = SOC AXARS] AAA BAL 7|EZ oz v 83 olR A
7|®Hof o]&3s)ar ik Hol/u]-E H|E8(Benefit-Cost Ratio: B/C)o|gt A2
FRlo| w2 FAA FHAY BAA FHEY TIE N HE, & Aol
T H-g oS AT R gHbste] FAIA Hele] A7 E HI-E-9
A% M2 Use ghe 9Jnlgiths?)

dubz oz Ho/M|-G(B/C ratio) &0 &2 AHYTS FAAE] = A
Brista glow, Hel-H| g BlE>1 o =HIAHAA SH A FAA

otk pEkstel ARl Fuaith BE Helu|§(BIC o)}t 12

47 EelE AAA B Fol A RS ASE AT 4 gtk
)| $(BIC ratio)e] AP ALE Th3} P,

). -] uI(BIC ratio)o] APFALE Theat A

£

—~°f.l Ht
ox.
)

N M
Bl Folw(B/CRIE) = Y BPV,/ Y CPV,

TBPV | TCPV

o]7]o 4, BPVn : n&= Helo] HR||7}A|
CPVm : m&-=E H]-&9] A 714
n, N : #He| 5o F7

m M U8 FEe] F5

sk, 919) Alo] A sl 2t welgs 9l game] WA APAlL
o3} et

59) FEF U, TIFAEL FAH7FR-,, 2007.
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HpE 7HM(2f) AEH|w

dioHe A% AuAIEE Wi 7)Ee] AAE WojRE ofele] WEALL
A 9 Sl AAEIE F7K A e AAN BAS AW
o 1 BAATks et 2

(% 5-3) tieHel N 2zt

T KDI = A+

=HAY 7R (NPV) -107,457 99,357
-8~ O] H|(B/C ratio) 0.17 0.31

Y 5-=¢] E(IRR) -8.85% -3.20%

H| 8 A7RFIE Zrlsls A9of v]8-He8|(B/C ratio)7} 0.170]4 0318 =
oAl = Aog FEAE & AdFTE WdskA] dethe A RAstelA

AHFUE o SO ERFEHRAA g A2 HAFEL 77

AT NTARIOl iRt BAIA B eAA, aeAa dgay 3l e
0

2. ther2e] FAxlY 2420t

tiQk2+= KDI2015)2] TAR; 7HEARY] ofHIebd At oA 283 |42
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SITHZ0F OfH BT EZAS] BAlY E7t 7IF 7l 7

T AT BRIEATY SELSA A HAE Y B EE
Wl AHee TlEom BAs B2 £9 Lot HER, ol &
FIRHIA E crER AR TRl ZRE ] glof o Aol A

3766 knS M §3to] LAk ofelat AR wEgh A

3} .

(H# 5-4) tierRo] Hrly 24iznt

T KDI B a7

23 77} 2| (NPV) -107,457 70,612
1]~ 7 2] H|(B/C ratio) 0.17 0.51
U} H25=0] S(IRR) -8.85% 0.43%

kA Aol et AR B4 sl T Bt e 2§ Bl kol
wa}ﬂi Shiek. webd] £ Aol A Aol 20141 WIE T
IR AL e] o |eRg A RAL BEXA AT oA AT FA A B
o2 ololol F7balel WMol GEL Tefste] 1 AVE HlwHASIYL.
2423, ioHe] 79 u]-g-RJuIBIC i)’} 031, Pher2e] FSofi vl
$-HH|BIC mtio)’} 04 B0 ZAHo] tha FAES B 5 Ugich

M

(# 5-5) Cieree] ZHxly 2Addnt

H KDI tfjoh ek
232|712 (NPV) -107,457 99,357 -80,001
H]-8~- 3 o] H|(B/C ratio) 0.17 031 0.44

U] 52=0] S(IRR) -8.85% 3.20% -0.56%
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(7 =81)

TEATY, "E2AK] FAREA 7T |, 1999

TES| G, TagAPd FA1E71A13 7wt <45, 2009,

TES| G, TaEAVd FAE7EAR A <y, 2011,

Sk lE- AT, 2000 17 RS DBTEAR, 2006

SR AT Y, SHEEAIY FEE LA, 2016,

BEOL Bl S, wE, Aul i) 7] Bol] 2]t dhytke] Au| 2 o Y, St
AT A, A25F A43, 2009.12,

ST AT, FREFS AL S f18h AREAIE Ay, 1999,

ST, TR AR 9] o MIEFI A EFEAIR] A, 2000.

ST, TR AR 9] o MER AL FFEAIR] A 7HT, 2001,

SHER7E AT, TRIRE Al 9] o MIEFIAdZRAL EFAIR] Ay A3, 2014,

St/ T Y, Tee g A RE ARQje] el gzt B2A1R] s, 1999,

ST, TR R AR ] ofulebgAdZRAT BEA A Ay, 2000,

ST TR ALY 9] ofuleldAdzAt BFAIR] s, 2000,

S AT, T2 RE ALl e] el AZAL BRI, 717, 2001,

S AT, TSR ALY oMEAIZAF BEAIR A, 709, 2001,

Syl a2 g AR ARjje] ojEf AL EEAI S HRE 91, 2004,

ST, Te2 9 HERE ARj] o] oHIEFIAZRAL BEAR] A ERE 3, 2008,

S AT (2015), e AR dR|EFSAZAL FTHE LA, 2015

ST, TR ol ulERAIRIA | 2000,

S ATAPI TS AT, AR AR AW 9, 2010,

=g gy, T mEre] £/ wlaliAy, 2002,



St aby, bl S8 29 AN | =245 olellS TAle
=1, 2001,
skl Ml e] A B4 ko] Rkt | 2003,

atel o)
SEWTY(FT), GUAII 7 B8 5 A G ROk L ), Pt 3

TEA
[¢)
2 ZZARY 7P o938 slelRlE 2, 2001.12.4., (2016.6.8. 7340
(http://www.mlit. go.jp/ kowan/topics/seisakuhyouka/iinkai/iinkai. html)

AECOM, "Port of Oakland's Outer Harbor Intermodal Terminal: Benefit Cost Analysis
(TIGER 2012 Application)s , March 19, 2012,

European Commission, 'Guide to Cost-Benefit Analysis of Investment Projects: Economic
appraisal tool for Cohesion Policy 2014-2020, , December 2014,

European Union (Regional Policy), "Guide to Cost Benefit Analysis of Investment Projects. ,
July 2008,

HDR (Decision Economics), New Hampshire Port Authority Main Wharf Expansion
Benefit-Cost Analysis] , Portsmouth(New Hampshire), August 20, 2010,

Region Blekinge (Jacob Kronbak), "Cost Benefit analysis of the Infrastructure projects at
the port of Esbjergi, October 2007,

Risingwater Associates, "A Look at the Benefits and Costs of the proposed North Carolina
International Terminal (Draft)s, August 26, 2008,

U.S. Department of Transportation, Benefit-Cost Analysis Guidance for TIGER Grant

Applicants, (http://www. transportation, gov/tiger/guidance), (2016,2,27, 7424),

http://www.ewtc2. eu/ewtc. aspx
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<R = 1AL Fubay ES 98 mre} A
s5o] aulebgy At A o] Bgae] AbguPaS Wt AslA AEstas
Btk mmeb MmRRe) sgwel AL AT BE D FEARY A4 o3
g7 G8 AT £ WAl FAFOEHN AF AAFOE op|ut )

A HES S R A A2 oulith of golE Bu|go]

P19, 28, FUO, WE AeA vh % AetA Fe, 1L v

! 9 AERE A ofulet
o AIE|O] Q= th7] Gt 2o HSMEE BHT A

10
- o
o,
r =l
12
i)
oo
N
o
ox
o

t7] e AFERe} HAgAe] WETks ol ofs sk, o] e
02 QNEA 02 QARSFA(CO), OFHIEASOR), OJAFBHEEA(COy), A
AFSFENOX), BESA(HO) 9 u]iX|(PM) o] ZFET) o5 oouy

Mo Aepe] FReH A%, FAAE, AulgE, AR, 5E 9L B2 2
A ol 2 e wonz 7 22 U AEAAS B Faeldo] A4
g A9 dlede Aaad 4

4

A=Y WiEATE S drleded ST e HfulEe A=
T, MR R ARIAIIC R QIR ti7|edE=dE wieFe] HekE 40
ol trled=dd AU ol Hoto] SRR ARetet=
HAE AAHA R



1) U7 |QESEE tiEAI» Y

71 Fet duleg g zAtel] AREE ti7| e dEEE viEAl s S HSE AT
°4(2001)°1W Yol A=A QABA AP AT A AASH x}—-—tg 9By
&AL A4S ol8ste] Y LdE wiEATE APdskaich

(B2 B 1) KB CO IS4 ASAl

2 HiE A5 (gham)
293 © 65759 x VA(-1.1804)
43 - 37386 x VA(-0.5273)
o =3 - 16.937 x VA(-0.6203)
o < A < 50 : 23.761 x VA(-0.5094)
© AYHA ole= P EY wiEAS AR
A% + 3331 x VA(-0.386)
B3} 23 + 30701 x VA(-0.6688)
o3 - 44229 x VA(-0.7411)

2 &l 10~100knm/h, 283 1500~2000cc 7]2<).
A AHIE ALY, A L9=E AP AL, 2001

(B2 7 2) XI5 NOx HiEAIS AEAl

S Hi A4 (g/km)

293} - 74218 x VA(-0.803)

35 > : 7.046 x VA-0.58)

- 35 ~ 100 : 0.0003 x VA2 - 0.0339 x V + 1.7737
- 80 > : 30.015 x VA(-0.6054)

B
oflt

A =3
M °e - 80 ~ 110 : 0.0018 x V2 - 02758 x V + 12.502
. < A < 50 : 66205 x VA(-0.4041)
° © AUYH A o]Q= P EE HEA S ARE-
s 35 > : 12.86 x VA(-0.7046)
e - 35 ~ 100 : 0.0002 x VA2 - 0.0313 x V + 1.8357
sz} . 25 > : 44224 x VN-0.5514)
© - 25 ~ 110 : 0.0009 x VA2 - 0.1533 x V + 10.66
=i - 82397 x VA-03783)

Z 2l ol 10~100kmh, S-82H= 1500~2000cc 7]Z9).
a: 2YAATLY, =R} QA=A AP AT, 2001
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(§5 = 3) XABE HC HiEAl LEA

2w #iZ A5 (gkm)
29z © 23975 x VA-1.5404)
2% - 12912 x VA-0.778)
A =3 - 55534 x VA-0.6478)
o © A < 50 : 81065 X VA(0.6746)
© AWH A ole= P EY wiEAlS AR
&% - 0.7334 x VA-0.5169)
s} =3 - 10.161 x VA-0.6487)
o3 - 8471 x VAN-0.566)

Z 2}4:H 91 10~100km/h, 4-83H= 1500~2000cc 7]32%]
A 2YeAATY, AEA 2FEA AAT, 2001,

(B2 H 4) XEE PM tiESHAIe A4

T2 s (gkm)
547 -0
pe + 45 > 1 0.6025 x VA(-0.4829)

- 45 ~ 100 : (9E-07) x V"2 - 0.0006 x V + 0.0643
- 45 > : 3.6875 x VA-0.7865)

M 3 - 45 ~ 110 : (6E-05) x V"2 - 0.0078 x V + 0.4259
o © AW < 50 : 3875 X VA-0.4259)
© AUHA olej= P EY wiEAS AR
&% - 03646 x VA(-0.2444)
L _ 55 > 12962 x VA(-0.5834
srazt 3 - 55 ~ 110 : (6E-05) (x &) ) 0.0105 x V + 0.6703
)& + 59671 x VA-0.4199)

= A5 9= 10~100kmh, 5-8-21= 1500~2000cc 7|5
A FYBAATY, A5 S GEY AT, 2001



(R8 # 5) XBE CO;, HiEAI A=A

o & =A< (g/km)
293 13915 x VA-0.5632)
o £ 30 > : 1389 x VA(0.544)
=% £ 30 ~ 100 : 0.0502 x VA2 - 62772 x V + 363.18
B2 %3 - 01251 x VA2 - 15385 x V + 646.05
e C AU < 50 : 24264 X VA-03604)
° - AYHA ol IEEY wiEA4 AR
o 35 > 1 1577.5 x VA0.5621)
=% L35 <1 0.0462 X VA2 - 5.6452 x V + 35231
Sl %3 £ 0.1029 x VA2 - 14937 x V + 7989
)3 - 77102 % VA(-0.3898)

2. 2p&H Ol 10~100kmh, 83} 1500~2000cc 7]2¢)
AR FHSFATY, AHEA LFE AP AL, 2001

T2 9 ERE ALQlo] ou[efgzAr BEXT SR ATAIST
A= 20079 71 AE W S AL} 10kmh

e <HE2 1 6>} go] AAIst

(S
N
to
o2
it
i)
e
=
i
X
4>

ol

(B2 # 6) A5E - &E U7|QESEE HiEA

(9] - ghkm)
= & CcO NOx HC PM CO,
10 4.341 1.168 0.691 0.000 380.437
20 1.915 0.670 0.237 0.000 257.480
30 1.187 0.483 0.127 0.000 204.913
40 0.845 0.384 0.082 0.000 174.262
o 50 0.649 0.321 0.058 0.000 153.682
60 0.524 0.277 0.044 0.000 138.685
70 0.437 0.245 0.034 0.000 127.152
80 0.373 0.220 0.028 0.000 117.940
90 0.324 0.200 0.023 0.000 110.371

100 0.287 0.184 0.020 0.000 104.012
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100
10
20
30
40
50
60
70
80
90
100
10
20
30
40
50
10
20
30
40
50
60
70
80

CO
1.110
0.770
0.622
0.534
0.475
0432
0.398
0.371
0.349
0.330
4.060
2.641
2.054
1.718
1.496
1.336
1.214
1.118
1.039
0.973
7.353
5.166
4.202
3.629
3.239
1.370
1.048
0.896
0.802
0.736
0.686
0.646
0.614

NOx
1.853
1.240
0.980
0.898
0.829
0.820
0.871
0.982
1.153
1.384
7.446
4.894
3.829
3.217
2.810
2.517
2.293
2.114
2.265
2.927
26.109
19.731
16.749
14.911
13.625
2.539
1.558
1.171
0.904
0.771
0.678
0.625
0.612

HC
0.215
0.126
0.092
0.073
0.062
0.053
0.047
0.043
0.039
0.036
1.250
0.798
0.613
0.509
0.441
0.391
0.354
0.325
0.301
0.281
1.715
1.074
0.817
0.673
0.579
0.223
0.156
0.126
0.109
0.097
0.088
0.082
0.076

PM
0.198
0.142
0.117
0.101
0.097
0.104
0.111
0.118
0.126
0.133
0.603
0.350
0.254
0.203
0.186
0.174
0.174
0.186
0.210
0.246
1.333
0.966
0.801
0.701
0.632
0.208
0.175
0.159
0.148
0.140
0.134
0.129
0.125

CO,
396.919
272234
220.044
192.412
174.820
167.268
169.756
182.284
204.852
237.460
504.710
388.390
297.090
230.810
189.550
173.310
182.090
215.890
274.710
358.550

1,058.187
824.273
712210
642.066
592.453
432.384
292.860
233.174
200.422
185.550
179.918
183.526
196.374



PES £ co NOx HC PM CO,
U 90 0.586 0.639 0.072 0.121 218.462
100 0.563 0.706 0.068 0.118 249.790
10 6.582 12.424 2282 0.773 659.820
20 4.140 8478 1455 0.516 541320
30 3.157 6.871 1.119 0.407 443400
40 2.604 5.968 0.928 0344 366.060
sz 50 2243 5.245 0.803 0.302 309.300
60 1.986 4702 0.714 0.256 273.120
70 1.791 4339 0.646 0.229 257.520
80 1.638 4.156 0.592 0214 262.500
90 1514 4153 0.549 0.211 288.060
100 1411 4330 0512 0.220 334.200
10 8.028 34.484 2.301 2.269 3,142.430
20 4.803 26.530 1.554 1.696 2,398.414
30 3.556 22757 1.236 1431 2,047.782
40 2.874 20,410 1.050 1.268 1,830.554
e 50 2436 18.758 0.925 1.154 1,678.059
60 2.128 17.508 0.835 1.069 1,562.940
70 1.898 16.516 0.765 1.002 1,471.792
80 1.719 15.703 0.709 0.948 1,397.144
90 1575 15.018 0.663 0.902 1,334.449
100 1457 14.431 0.625 0.863 1,280.754

oA AUNAS Sjuistel, Auuls olele] diulse gEEY WEARS X8,
AR AT, B2 W FERE ALY oulefg R EEAY SRS AAS
7h), 2008.

2) U7 |oUiSE Bl SALGHI]

CO.E ALl Uui] 2dBael e 7)o
A 71AT2002)0] “SALESE] 44 HIEA oA AT e &
Hl2} B7HX| 48 o]gste] 20074 7HAom wAs) e

2
2
oo
o
4%
lo
B
Q
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(o]
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Holg St
NOx

o

(B2 7 7) ti7|2E22E 34|

CO,

PM

HC

(60)

° 9=

04

30,941

9,477

9,155

7,877

H|-&
(/kg)

A=

=R Agle] ofule}

9 w2y oA

oA

=
(A5, 2008.
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g1 /25

VOPCS= VOPC)yq ol VOPClye 19

(&, vorc= ZZ Dy X VT, < 365)

k=1

le; s g3, k) 9km
D ARk AP EA FYLEEL] End gi7] o du)E

. i}%—(lz—é—%ﬁh 2-H, 3=oha))

(B2 H 8) x5, &% U f7|QFPSRH SHAL[SHHIR(2007H 7IF)

(91 km)
=S &5 (00) NOx HC PM CcO, A
10 34.19 10.69 6.55 0.00 l16.14 67.57
20 15.09 6.13 2.25 0.00 10.91 34.38
30 9.35 4.43 1.21 0.00 8.69 23.68
40 6.65 2.52 0.77 0.00 7.39 18.32
P 50 5.11 2.94 0.55 0.00 6.52 15.11
60 4.13 2.53 0.41 0.00 5.88 12.96
70 3.44 2.24 0.32 0.00 5.39 11.39
80 2.94 2.01 0.27 0.00 5.00 10.21
90 2.56 1.83 0.22 0.00 4.68 9.29
100 2.25 1.69 0.19 0.00 441 8.54
10 875 16.96 2.04 6.13 16.83 50.71
20 6.07 11.35 1.19 4.39 11.54 34.54
30 4.90 8.97 0.87 3.60 9.33 27.68
40 421 8.21 0.69 3.14 8.16 2441
PR IPN 50 3.74 7.59 0.58 2.99 741 2231
60 3.40 7.50 0.50 3.20 7.10 21.71
70 3.14 7.97 0.45 343 7.20 22.17
80 2.92 8.98 0.40 3.65 7.73 23.69
90 2.75 10.56 0.37 3.88 8.68 26.24
100 2.60 12.67 0.33 4.13 10.07 29.80
EREEDN 10 31.98 68.17 11.84 18.65 21.40 152.04

20 20.80 44.81 7.56 10.81 16.47 100.45
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A5 &5 CO NOx HC PM CO, 3|
30 16.18 35.05 5.81 7.86 12.60 77.51

40 13.54 29.45 4.82 6.27 9.79 63.87

50 11.78 25.72 4.17 5.75 8.04 55.47

FRTPS 60 10.52 23.05 371 5.38 7.35 50.01
70 9.56 20.99 3.36 5.38 1.72 47.02

80 8.81 19.36 3.08 5.75 9.15 46.15

90 8.18 20.74 2.86 6.50 11.65 49.92

100 7.67 26.80 2.67 7.61 15.20 59.94

10 57.92 239.01 16.25 41.23 44.87 399.28

20 40.69 180.62 10.18 29.90 34.95 296.34

A 30 33.10 153.33 1.75 2478 30.20 249.15
40 29.58 136.50 6.38 21.68 27.23 220.38

50 25.51 124.74 5.49 19.55 25.12 200.41

10 10.79 23.25 2.11 6.43 18.34 60.91

20 8.26 14.29 1.47 542 12.42 41.84

30 7.06 10.71 1.19 491 9.89 33.77

40 6.32 8.27 1.04 4.58 8.50 28.70

sgED 50 5.79 7.05 0.92 4.34 7.87 25.97
60 5.40 6.20 0.84 4.15 7.63 24.23

70 5.09 5.71 0.77 4.00 7.78 2335

80 4.83 5.60 0.73 3.86 833 2335

90 4.62 5.85 0.68 3.76 9.26 24.17

100 4.43 6.46 0.65 3.66 10.59 25.79
10 51.85 113.73 21.63 23.92 27.98 239.10
20 32.61 77.61 13.79 15.96 22.96 162.92
30 24.86 62.90 10.60 12.60 18.80 129.77
40 20.51 54.64 8.79 10.66 15.52 110.13

zqey 50 17.67 48.01 7.61 9.35 13.11 95.75
60 15.65 43.04 6.76 7.93 11.58 84.97

70 14.11 39.72 6.12 7.10 10.93 77.96

80 12.90 38.04 5.61 6.63 11.14 74.33

90 11.93 38.02 5.20 6.54 12.22 7391

100 11.12 39.64 4.85 6.82 14.17 76.60
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= & CO NOx HC PM CO, 3|
10 63.23 315.68 21.81 70.21 133.26 604.19
20 37.83 242.86 14.73 52.49 101.71 449.63
30 28.01 208.33 11.71 44.26 86.85 379.16
40 22.63 186.85 9.59 39.23 77.63 335.93
gae 50 19.18 171.72 8.77 35.72 71.17 306.57
B 60 16.76 160.28 7.91 33.09 66.28 284.32
70 14.95 151.20 7.25 31.01 62.42 266.84
80 13.54 143.75 6.72 29.32 59.25 252.57
90 1241 137.49 6.28 2791 56.59 240.69
100 11.47 132.11 5.93 26.69 54.32 230.52
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