Seoul Subway Congestion Costs and Policy Implications

IN= e

w The Seoul Institute



%473

e I TP CERERED

JEERCREECE E SRRy

NEA] UL ThE A5 QgL



EeSAE 2BREEHE Al £4 op|

oF
L5 Aok 2l BRmIRe ok oF 74700 2

2[5 ol &&} 20% of FZARMN UF HFA ZAf AT

AgA] A5k 2 olgat 47} 7002 e o, 01§kt AFEIE HSAle) A2t

FRPEl ciit B2} ) WHEE|D giek SRR E 20| FRI43E TTlo] SRS

=2
4 Glovt, xJ5P olglell B ) Bake w02

st BUAS 2 & 9 se d
o} Sl 4502 WolSof|n. g,
N1 o] 52 e Bo] FauI8e o 2aste] WHE|D gl vin, AlsPER gl

28182 ofgh Aol AlRIE]Y Qe ERERoME S3f0 R Qo] 27pgoR
IRl AlRFRA(time loss)2 HIRFC 2 S3H|8-Z ARt Qloh, 2 [sPdoflM T xR
TR0 R ol YL/ (comfort loss) 2k BxfR|H0] RPESIE R, T2 Rab fARH A

o F3jo] guIste Alld ulgo] 24 4 ek

2lokd Z4f S v S A stielet =E[ A2 glo

0%
=l 8Pt gict, shelojiMs RefHRE] A3t W S0 S 71AL, SR7RRIE 2R 58
AlZHo]] Thdt 712R]Al4 (penalty multiplier) 2 $HAKSH AHAGSHS thio] A7} RISYE]

2 S



ii [ MEA 2[5Pd ERJH1E ARt g 2

27 A, olfR e A EHEE 2575971 | =4 A

AMgAIske Qo fte odnict 2lsbd EPEE 2alsle} KR ik RN 13
ARIQIY 160 S EFE 100002 Aol It 20134 A@xiohde] Xhf EL B
158%0(1~85 ) 4202 FAlEIGoL], 98 FPBXH2380) 1 2:843(20290) 7} Z20]

$700] WFEE AOIME AR 2370] st girt,

Sh=h SN —HZ=

SH2 QIQIEh. AE-77E ol glott, Fate] EAHEE oF 25~7500713] o Al AR
sHe 3102 Uic) Sl Ao eapRle 3E 5ol ol wt X SR 150%8
7|#02 3t §loLt, BHLT} 100005 2AlSHs 3¢ ol§AE-2 ol-§ci7io] 34| st
ik AZiska Qigict, 1000 obde] FA oS At} 2710l et Aok B3¢
2zo0] 27 ekelEls 7oz ZAEQ)

AJ51 B30l cheh MR2AL T} 0@XFL Auct o £ £202 Xhj BAHL A

B 2fololl T2 BAMIGL olgale] 2[EoRYoR 2

- —d

23102 Qlslo] Sl Al HIgL X B3LoR QI WS uigat Xl 2
QRtEIgC 2 FEe & Qo =2 2R E3yo = QiRY 3AVd Aok 5382 Hlquality)H]
SR0IM, B2 A0 Rt ARFEAE2 YHquantity)A] SO 2Aehs E3HI80= 9]
2 4 9kt

A Aot et BANIGL WEA] 52 Abi BRHL wsb] Sslod o]8AbE 7o) it
St} 5= 2]EQAH(willingness to pay)S HIRfO 2 2AISIICE 2R S2FT7} 5000
i 9 018A1SL B 2280] SRS 2P0 2 285ision], o]g 34 7Kz
151 228901 ok 210 2 LIElIch A SIS A @AIsPe] 1AtEoR

FPHARIRE SRS vifo R LAl Ashuol Wt BAuIgS AbgIgt



ko

F /i

BxfA|! ZAMISS SUOD HE- HIAHE SYAZ xjol2 24

3hE, HEAP] YZEIE 25k S31XIQIlo 2 Qlslo] EeAlolM Wxesgo] x|dE],
HPEA] o] BaAIo] 2718 Sk xixIgio] ofg 32118 Abgolls 257tE st
olgEllon], 5 E71ZH(OD : Origin-Destination, Z4A|-E}])ol] chgh H5Ale}
HEAle] SHARE Xlo]2 Histo® sigich

£ 1 (quality) Lot

BHAd4] A3k

2l 3o gt

ja ! o,‘i(quawtity) Lodt
;ﬁvymg Bt

apz|dof chgt

£4ulg 24fH| &
o~ .
4582 53 SRl = EEAIZb ot

o
| |

22 EELTE B8 5A| ODZ
i ETE 23 SHAIZHAY 7| F SUAIZHAY
E5to] st
LNETETTE S
| EEEA | g2 Az
: 28 oH Mo gt WTP (M TEAHESYAIZDER (AR X FE)
. B2 A | RNz Tlsh garTey st
SEA HEEYAIZDIR (23 K| E) (d2ZAEM A
R BELEO) o 8t @ xfxIodof ch gt
a3uig 25 EENEES

(3% 1] ot 23|

op



iv [ MEA RIoHd ZUH1E AP B

S8t AP - thigalE AH|A ZHAGA &§dio] iR

NGRSOl G oF 7,2479] o] B3k1go] HMESHE 02 BRI Ao

s, 215t Sage) x(quality) 2R TR 412 QIR E3I80] R 94231790 €

FH(quantity) ZFQ1 BRIl oRE BIgO] FRF oF 4930 o= ZAEIREL

NSRBI Mgt EHIEL 82 U3 ARSI T2 B7HI80] 9ol Bafsict,
Dot AlshEoIM . Bxjulgo] HhEst] QReche Fjzo] oake e, AR Bl 4
Ol 40| g0l WS It E3] SUEHE Y4, RE4aTR 50| P chz
DEOR £02 Hh hER50) SAL 715A 44l glon e, 58} o A}

thEn50] ME|A 7HM Ao] s 221 WQrt Qick

| 7,247
#3HG(%3%)

0 =R 4,930

-y .= : 7
U 2HE 2,317
| 84,144
|
!
5% 83 46,090
L |
\6@ A : 29,463
Q%iw 8,591
(EERCE)

o

A
o

AR(ER EAEIG) | PRDENTY, 2014, 1201120123 T DEEAEIG 33t 2ol

A

(2% 2] MEA| 28R 2 E2 £F 28 RBEE2 20139 7|1E =2 20124 71F)



A5 24018

223} EsiS osta iR E 0|88 A=slr| QM thiRuEo] oFAel

e

oflet MHlA 2(quality) = BFEA] ReiElofof gick. o] Aol MR A1 Bule

HREHZ2

7R e

7IeRgct,

RICETE S

5 Pl clorgl A 43 1) 2ol 24 4 9

Lm

e e

HEnSo|SEH A FTA

HEWS MH[A2E 13

I EHSuEO[ZEMDH 22/
T2z HYoM iSus EEE
&7h= 0| 2]

« ME[AE Mot U S 2fsl Y AIY

A ETE 3 ETH|IE D27t ER

RS ED) A Bl HEA|
EREULEFIIHYoR U
-J|ZElENYEEHER ST HE
of 0HE £ EYAT M S oo
S A

AT HMZ olpho| E Mo ERE U
BT Lz Ho oR vl Lo

WESOCFAL 2AHEHE X &

* M2 X6l +2& X552 SIHMZE
Asd 22 HE M0 E

- &ef 42 Hatof| o 2 K51 EEHIE
#5}E mhebalol 22 WM 42
X 2l

WEFTHHE ZRHEMHNEE

» 0|EFel &Y BciER 5YO| 159
E71g ol E29) o S8 #Alu| 80|
Sz & 88 ojn)

- X|5td E7H|82 A8t BioAlulS U
HERESH BB U SR

sns2 =2 2E &2

* Z2 U SuE PUHKE ol# 25
olal Bets 2halsi| 9lsf Al2tHe
FEMECCEHES

 HI ETAI 2t & E 8ol sh 228
Ex|8o| 4S5t gela3 XS JF

K| aHE Al 70 A 2ol 2

- 2|38 R0l H| 8 S M
P A A Al Eet EEE 22

s

EHCHE, XI2T0l 8| 22 FIL HA
95 ZAEl= EEH|ES 4| 2510
#HEE 58

(i

3] 2[sPd EAtHIg2| A

28 of



=2}

Z&|/ vii

01 %o 7He
1_@70] HiPg Y 8%

39 A78

02 Hed 2o I3
134
2 = WA A7
3.3e] T A+

03 AEA| Z|oPd Z2IE o5t
12157 29 29
2 A5 SAFL &gt
3_AJ5PE FxRRIE o

4 2|59 AB|A Z7F OkR e

04 Z[5P B AFY
1708

2 AJ5¥d o183 B3 9 24}

3 2loky
4 Aok

5 Ao}

g}j} T ;‘q]?:}
xR Ak

&3 7ol 71 A

10
15

26

31
33

4

49



viii [ MEA 2[5Hd 2SRt A e

05 MzA| A5k 2348l A
1759
2 2joPd Al BRrEl oY B3I AM

3. 2jobd BRIl TR LG AP

4 MSA) AeHE BAmIE Y

e}

59

76

32

87
91



Z2F/ ix

[# 2-1] HERE H] = - guERPRAL 2L
[# 2-2] ERE T &= - "25A M EAFFZRIRL
[E 2-3] ARIQIY0N wh2 FHd ST
[# 2-4] M= TAIRE 2 W-533H][E(20125)

[# 2-5] AP 34200 ohigt 7FSA] AT Marketing, 1989%)

[E 2-6] Sgdd: S3k420f oigt 7FEX] Al4(Accent, 20064)

[ 2-7] RGP 22384200 thigt 7FEX] AlS(MVA Consultancy, 20084)
[H 2-8] Y& CBA Manualol] AFEl= 23 % 34

[E 3-1] 59 25Pd 27 ¥}

[# 3-2] M2A] 25478 &8 H EHE

[E 3-3] A2 2[5Pd A1 2411

[E 3-4] AEA] 25Pd A1 S3e

[£ 3-5] A&A] 2[sPd =ATE 2o 24 2R

[£ 3-6] J5Pd 234 22 TA] AR 228 A=)

(& 3-7] 2I5Hd 254(Q1 A Bk Al B A

[£ 3-8] 2|5Fd 254(Wd AIS) B=kee8 Al B A
[Z 3-9] 5P FAF 3 B A2 B} Zat

[ 3-10] NeHER A=|A B7} Zn}
[E 3-11] NSEAHEZAF AjH]A B2} 23}

[E 4-1] 2P 2RPR 4= 2R A

"
17
18
18
21
27

B &

33

35
4



ot

x [ MEA| X[oPd ZRJHE ARt A2

L
iite) =20

1)

[£ 4-2] 2|5Fd 2Ie 231 73t0] 2RV U35

[# 4-3] 2[5Pd 1~4321 2o 23 #F 4 23%(2013)
[# 4-4] 2[5Pd 2RRiR ERIe 51871200 ohigh ol

[# 4-5] 2[5Pd 2RPiR 23} 71m] olf

[# 4-6] 2I5Hd B2 FH

[# 4-7] 2154 B2 814 I ARE

(% 4-8) Ik FARIA AR ik ghatgey

[E 4-9] 2|51 ol& Al GxRR|AS T=fet 2 /AR

[E 4-10] 2[oPd SR 7ol chigh 2J2oJAlH(AI7l SRR
[# 4-11] 814 7go] 1l ] 24

[# 4-12] 215Pd E3F 7Wd 71A] 2 - B

[# 4-13] 2[5Pd 3 7Wd 71x] 24 - gHAlaqt

(£ 5-1] =4 HE=E3 B ARPE

[E 5-2] M&A] 2[5Pd 2Rl E31=00 thigh 2318
[£ 5-3] 354 27 Hlole mef 1 )] oy 5383
[£ 5-4] HFA] S0l oRF B4 SJART 371=F

[E 5-5] M&A] 2[5Fd F2Ix|Hol] chiet 24H1E

53
53
15

47
47

55

65
70
74
74



ZxF/ xi

(23] 2-5] E=00] ThE QREYARE B

(2% 2-6] €& CBA Manual?| &34 7154

(321 2-7] A7FE 2 TampinesZoj|AQ] 2|5k Tz |A|7F B

[27 3-1] A= SHE5s ol8Rf =L 2ARZR}

(27 4-1] 2|5Pd B AFY 28 e

[22] 4-2] 25K xIBRiE 32% 27 AHMY(ERE 20000 X))
[0 4-3] 2[5Fd 1~4240 2o 23F 7710] SR =ef 3] H]n
[O7 4-4] 2|5Fd 2371 AP #I%F 2IE2M (AR 2%

(O3 4-5] S= 7 B - 271 2 8ART TAIE

[02] 4-6] 3T 7HM A& - z]Eojrjod T

1
g

] 5-1] 5P 22| 83 182

4
n

5-2] 5P AfH S]] oijE ERHlE AR AR

|
o

Tu
o

53] % 2399 dE

Tu
o

54 AJ5Pd g XY BRI

_|
m

55 ARICRE 2[5k sy E3helg

|
o

10
12
13
15
21

35

4

51

X

5
62



4
m

|
o

4
m

|
o

u
o

u
o

u
o

J
m

|
o

[m
o,

O o

Xii [ A2A| R[BPd B2H|2 AT} 2430 gha

5-6] Z|5Fd Gx[r|Ho]] thet SR8 AR RIgPT

O v oO

5-7) xIokd 5% ATARMR i}

5] 1571 AkRYol YA e

59] A|5Fd XATE BARIF 2RI

5-10] ARIHE 215k QI B3e1g

5-11] A1 2l5Pd 28] B71m)8

5-12] M3A] &2 BB

G A
A

[gato] Hlm.

69
70
75
75
76






2 [ MEA 2[5k 2UEIE AFget A

01,

1

k9
o

et

72| 7He

7ol vy Y 2%

1) MEA| 2613 22k LY 2AlGH B2 0|22t Zittol SH= Algto 2 oA
AIRo) HlCelobii ‘FLIBAIRES W She WEAPLE AP 22, 219 Sat

7o) alebde] ARE BN UEkis BHSS Y- e o o] ok

R

L2 330]] Q25[R] oIS ARMo)| 22F AT 2 Thlshn ESPAIZES of|2sio]
ZHIAZFS A} D2t R[5 X[2F Uje] 2AISH Sk @

Zlo g Hlol=0]31 Ql= Zlo] Aot

2) B2 AT 2ohd B AR &4 op

APY, B0l Pt BT T2 AR AR Blg 2412 Aol £ 4R

T 2 + Hd OO
olE. A gt

L 20| 2lgo] 27102 25| H B4t 7ASHY, E28 Ol8she BE
LR ER1E AR (time loss)& 7:‘,3 M ot nRR| R, 2]5Bd =)o)
Zo1o 2 F7Ho] BRSSP B XRF LiRe] SRH(EE Wk)o] Z7IsH| Elu, RE

27%0] &AM (comfort loss)S 73]:‘.]5}71] Bl Zolek

W 5LEHf T2t o olshA] AR = 23 congestion)2] A7H2Fd (mechanism)-2
AP fALSHH, Xjol= k2410 Al7EaAlo] 2151 LiO] IAAAAIR iXEick= 7

e =2 o 2 T

Bole},

3) 2[5k Efo| SUSH ALEA wlgo| chgt Aot TR
25Hd SRFT L Ao o88siere J1a) b mlolst 4 ol FAIR|E R, 9

o}2 HIEO 2 AuIA PG 26k Gt LIRS AP



01271 /3

= = =2 y wH-T-=2 R& AT [$3Ne] o Ly

27 50| 7 300l gk ik, J2It A1k 7 §7APIES} AxIEl] QA] el
220] oJ25PiL} RS AMgSle] PIRE B 25k Gl APolct

S, Tl G i) AR Y Qi te 23f RRat FR] 2[5hde] S4at P
Y A7 %) Balo tie R2sln, E5] 330 ok

1ol 2ot ol ALt
oI2 8 Hextemality) & BARE BT APIY HBSIL A15Pd BA1T Vi Rl
AL AJ5Pd EHS Blufsl] Slolof 583} 5 EF ATHS SR Aol gt e
BApolL} 2[5k E3402 QiR olglo] Aelh 3R] 1|2 Sof] XS Y2 0uF g

Ao Eol TN SR AR 241 H180] 24 P97t BRg Ayolt

olol] e} o] AR ARE-F7RE 210k EAFS Tefsla, Liop} E3o] S
She ARl AR ulge 2Aslel, thfR A €5 E- e3FE 2% So] B

ol 28 4 Sle APFEE =E5tRt 3L

o4 T Aok FAE P AR X BT A 7122 AR D, Fofel 2ol

SHE(Ex IRt 23H1E AP G ARIE HESIIEE J2]2 MEA] 2[5Hd 258

r O

A0 2R BT A Al B Ale] BRI dsF 52 HESIGICL

2 29 Y MEA APH 23

El A HE SOk, AP 271 A%

32 SRt olgat

HR2ALZ Afslod o}gaRE0] ARIsH: EXIE U WA HE g mepsty Afel
S 7ol TRt 7112 APFRIGIc DIRIRRO 2, AA] AIBFHoIM el BA1I8S

= 7R] SE(ERA Y jolet FxixIgiol] thet Eam| @)l 2sigict



4] g 2[5k ZAuIS Argat 4 T

1L =3 % nticha 1]E
* S EEEEEXFHACIEHE
* T2 X5t 2EE, EFHESUE HT HE
341 RIFHG "{__‘4.';5. Wk 4%
" MBAIRISHE EREHEHE
= MEAIXISHE EARHHE HE
A13tkg LRGHRI 4ETS

« XI5HE Ol BAFS| M2 EFE Y HAIKIH 214 ZA}
» X|5HE EE WMo 8t 7hx| AHY

gAl AP LRI L7

* MEA| X5t A EF Tof st EFH| S AHE
* MEAIX|SHE EAHA|Hof| cf B 27| & LHF

(3% 1-1] PR Y 7o g






6/ 4124] IokY 2R8I ARt A g

12 2 2

1) Bl B2t 23|z MRS B Tojo| Mk|zlo] OOk, ARSI
ofeie] Hlototx| 2ok Al

]-O-lo] EF:]-A—] ) .1‘-[:17]-?51- t[H X—LQ_E]‘— ;(];‘]t:l%

=714 0] Qlet, oS 2lolE EAI] Ex} A] 4QEl u}ga} 7lchels

molS ARSIo] AR EFAIS Trtsher)| R|5Ed

2] oW lEPgRA R 3t (REAN

HEARIS] o] PEo = I
(B EHE)0] 1=l GIEr] HESISICE

(oIl 2AL X3 Vol ah2 HEAlY] HRo] Holg 37 AHela} Phumelo 2
JEstn oh:} z]x—lm]o]o Z—]E}\]A-]O 11241—1& o]_Q_GP— o8z} 0A] HiAsH= Tol
ol TFHHOl ARFElS HEA o]8at TARIe] BE Ao WAgSHE TR RIS
olmlglet,

[E 2-1] 82 ol &2 - lofu|ElRAdRAL 2|2,
= Htoy ojtiod
ML olQzt | | B ) .
nE1m / - H ol g2 U shEe| FHARE Y| Y, ALK, P S
[ By |
2|2mo 2208 H7t
B £Zh o83t B2 7 HEkego)| ofgh BRI, Fg/oliee] Metegol ofFh T
He| e - HES Jiol| T2 Afu/R(A| ZA
WEAD ZhA

o
FAh0 AR QR FATTIIRRIG - A Eaf
+ Aol e
(BIF8A Ho) - BAE DEEAOR O B() |- 2 ARITE S
HER2 ARIOR Okt £237H 340 DAE2 el 7
T2 £() Ho|

21y

1)

P7HERIT Y, 2008, TR RAHE BF AQO| oI RAL BRI 27 Eeh A (AL,



[e)
N
rk
&
Mo
rQ
ke
1
.y
~

Agole] A o}ga} Helo 2 kel SR A7 e ool IIFYAPILHIY
o 320 girk =i} Ay avseld P 5ol Tele sz ARk o

[e)
ofz}go] glof mo] 2k A] wigs] ofa Qi APYolrt.
"REAP ERFEZRIAL 20T OHERPIRAL 2R I BRPIRIR dEAlg] BEO

olg 7] ApHmelat 2Eelel 21 Ado 2 st 9lon], by P T

i}

ijo

I TLEAM SRR O el R XL TR cheA] Sk
Tolg FORFY Al MIYE0R Aystn it Weol Fapg W TR EAEE

T ojuro] 7|2 e RIS It A Bl Bt Al eigelior sk

o

e
ooz 7] LA JfREo R ME XRRRo] SYTI} Yokl Iy A

re

Bolo] uhgelctn B3 Gl ol

[# 2-2] MERE HY Y= - TueAd B2 RIRL
Ex 0 G
HE ol SR HY
(IE Hz o8l LafAr Aigtolgzy
e olgat |- WE Bk SR Wz T
o) SUARE Alby Fapi Hol
AMEHZ |=| ol
— 12| e
SdHC jI_HZ A '%I:}\ol-

=20
Ef T olgAf|- E2/Hl 7ol ofth E2ERl - Yo otze] a0 ot THe
e - - AP WOl ThE AR A

==
- AR 2

g - HEHIECP |29/ 247 1A A7) 44t A A2 JHE
(HAFEAF THY) - TR AR eI 2 - &b RRITRHE] G

- SAF S WEEYC R Qg £()
- 7|5 22|81 H

) TEREE, 2013, "R A FXFG R HBAE TH)



8/ MEA 2[oPd EuIE APt

o?.‘_
2
rufl

Hr B0 of7iafA] SFAF Holo] ARJHRHS. cRla} 7ho] A|A]Gh olct,

- BRI Ustol] TRt 2| E)AteH(willingness to pay) S 245171 26l 712 E3PAgekat
o] ZRMISHS 12451 SP(Stated Preference, 21&A15) ZAFE AXIGHO 244

SR} B30l i L7l ula 8-S 2k

- e olgxjol Ay Py Wl sl Yol Wysh| ofat ol0] AT

wslol] SIS QIR X|2olMlel UTIOIE B3ho 2 AR2Ti

- AFARES AR AR BAIR HE FATL e b2 Ho s I3E Qdjef] wh2

OPHEREY S AElA] SREELI B 4 Qi wlebd op el Hoje

UN'

ofjRt HRAEstct B3 HEARO)| eRsiARE ARG,
- SHE7FboIM a2 WSt e oPHRIAYY Telo] AT AREALL TREAE ek

7.862 % (R'— R

A2-1) A=
R’

Eq
|
3
Q
X,
0
Hu
o 1
=
R
Joi
rlon
oy [
n
X
a1
o
X

Oi7|M, VPC': 912t 0243 st To| (2))
A E'ﬂlolé I W0l T2 ol TS (24/91)
X

[ | [ELyn

J2qL} z—lE}\]»ot-]lo 2 Ol HMYE|= T2 Ol M of7Ho] ESHA|I7E A 2-17]- 2|2k Q5Hn
24?:}—’ _1.1_5/\]'_?’_ ?jl- , 72_‘]-31% ;‘g_jg-, %]-735]9_ 7]:}-5\_ % }\]-g]z-l 2 'G}'O]E]_]_ ‘G:]}\]Z-] og
ARFEt 7Hs3t BNk Helo 2 Ballchn HAISHL Qlof, A Bl 7t Al
Sig g welol wigElR] 25t Qe Aol

AE AR



2) FEDEY UTo| Tt 2l AT 15005 TEOR Aoty S

AR X
—rulF

FE DS HO WA (EAHEO] 2V} xIRK] T 713 3] wiEw, 33
Y TPPIRON 2N 258 AkY BALE 15002 V1202 sk ik,
o] X £31EE 21 ool TRt Axielele] wlgoln} 47ke] ol 1 Hxje] izt

AW Teislol ARt

N

MeAllN 2= Gl APl SRRl S48l A 2T A 7IE2
[ 2-3]aF 2ol FRFPdo] B 3400 BE S7ARRIQIY 5475)0] KPAjol] 2pAfgt

[e]
Xefolm, Al 2483 71290 THE 15005 ARIIN] oF 24002 Aol
.]

BE of3 WS 4% R, YR 57 QI AFEHZ olkic

ok

[& 2-3] Az[QIdof| mE FFHE 2=
Al A
()
2T

(%)

54194 1120 | 160 | 184 | 216 | 240 | 280 | 320 | 368 | 400 | 432

34159 |75 100|115 135|150 | 175|200 | 230 | 250 | 270

11265 Z2W a3 74 37|
] T T, R ——
'lll WEAEEET BREEERER BREBESE

24.9m [ 3.12M ®

[H]

2 Oi7HAb] 3.7837n [ 47cm

| [Ill BREEHEE 2~ OOEDESE  SOEEERD

| 155.3m / 195M |
= 150% 7|+

Ml

[23 2-1] 53R BT ZE(EUE 150% 715)

3 ZERFE, 2013, "TAPHES Zdut 2|dof| Sk TIE,



10/ MEA] 2[5Pd E4Ju1E AFgat 5 28

2.3l 2 AT
1) £20:50| chsfiie oA D5EAEIGo| APy HEE|D Qlof
25 EAIGL XFS0] ERrlN REELOR Qlslo] FPAE olst2 s
o2 QIRE il Y Al £410] GRS TR0 2R REER YekS UL A 43
%) 25AVY EARele] 587 Wi S 9I witie] JlaxizeA ZesichL ¥ 4

et

T 25 2R tiliMe 1537018 AbgEo] Ji 5l ZidEl T glom, 19924

ol% mid M3 RPIE R 1] CAIRE 20] thet 25 53u18S ARYsio] HhEst D

Qick TR EE3mIE bl I Y0INE T2 a% B3u]80] AR Akist

Qid) P& T ofstE QafshA Hol| et oo e Hprgshe 14H](Q173H] 5),
5

HEH(ARARH] 5), ARPERMEIES Tk 2ol 2Pgsio] 3182 27gsPl ©ich

A

Ho

H| 2 THH| Ol Z4H|

Et0|o{o2 H|

A ZEFbR|H|

129 gtEo NESAHIQ AkE Al A2

ot d

N
ol
o
o

d

r

[O% 2-2] =2uE FHIE Hdes



I

o
N
ri
&
Mo
rQ
b
e
=
-

(A 2-3) 14 &5n¢
(ZAIRER)

071, i © A5 (S8 HIA, B2
JIERTZH(Q, -, BN IIRT S
kAT, -+, 23)

011, 20124 33 DELHIG 34} 30| BAL S0 2johe 2 (130] DAL e
WITT, AR EAIRE 2(MSEHAIS uIRSH 6] Yol ol TREEAHIE
2] oM AINE L5 2wl £2aE BRul8e BA

Tood -

e

clr

[E 24] 13 EAMES DSEUIS(0124)

= o8zt HA ShExt A HI-2(%%0)
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(46,090) (25,898) (414) (72,402) (43.6)
b 24,845 9,385 4,811 39,041 20.3
e (24,845) (8,251) (314) (33,410) (20.1)
o 10,626 3,792 1,137 15,555 8.1
(10,626) (3,333) (74) (14,034) 8.4)
o124 12,020 10,156 3,200 25,375 13.2
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o (5,444) (2,940) (55) (8,440) (5.1)
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67.355 /1037
61,014
56,403 57,237
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L, 2319 20| (km)
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T;: 83 io SYARY
A, 8300 SHE| T2 QIXISHAIZ! b4
Trip; : 33 12 ¥% S
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"Mwenty years of rail crowding valuation studies : evidence and lessons from
British experience(@=)18+= G=o0A 2|5F 20 &<t 4285 2[5Fd 22347Fx| 57 1ot

VT 177 ATE Aehslol, BRI TR AR AL S

8) Mark Wardman and Gerard Whelan, 2010, Twenty years of rail crowding valuation studies : evidence and lessons
from British experience
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FRoME HE=2%7|1 DfT(Department for Transport, 153, 2R 50|
SP(Stated Preference, RlaA1%) RARIHES Al RN FF2 ol
I EAE S 2AJ1R Qict E5] XU 3R AZ0]| ThE oJM.Z}Ad A7Ho] HES.

o222 — H -1 O T

5] 71x] %10l chet chae] @97t ZIREIgEL
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1 Ho

A 43, 93P 24, S 2024 U 29I 43 5ol ALgsp =gk

- CiEAO2 British RailS 4.9, 18, GDP, 92, MH|AAZ0] Hoke nRj= Q9lS
mlolstr] 9]510] RP(Revealed Preference, 3AME) RARPHS 0] &5190ct E3]
AMBIACE IRAE RRF 7, AMBIA AlR|E, ST L30] thigh HEE RRYE|QIC,
2Rt B A S0l P HISRE 425 FAISIS7] Theoll RP 2ARES
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- PHO 2 BEARE XjARIe] 2ol ARICEI e glo], BRI gl T

Y

slo} 7ot Baftlolt Sl T2 DA W) BYARIEE SUT ALE AL

L.

sk e 2ol o,
- TfL(Transport for London, HLEZANS AR 2Pt ol azloklg ol
Sh= 22lolE0] chstol Afjalzio] 4efol] SHSHE Tide|S &gsta gl
- R Qo] 7L Fpol] 2P F9mTt 2uie] oK ARSRE 3102 el Qe
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19873EE] 2008471%] AR G710 2 Q7nk= chea} 7t}

- 1987 iRtat 2]2 Alo]S R8gh= 21 7 A Roid 2P} QA ZHx]of] thet 2] 29
SP ZAP} 2sfgjojort o g 7E2RR] AlLE ARBRIE Bt

- LT Marketing(1989)-& RP 2t82 o]83}o] 21t 2[5}dofA] 0]82pT 3255t Ix2
AMERST 20} H|ERISH Fxlo]] ElASl| el th7 |6l A2 JLHE] 42471 ARE S
ZAR0, o] 8PP} Atel= E310] 71|12 XpAZIO oSt 71EX| 2 AAsisct

[E 2-5] 2EHR[GRd BRf4-Fol Cigt 7153| AT Marketing, 19897)

s 2ief el %9 2ph 2pje) 39
70% O[2F 1.4 1.0

70% O ~ 1000% O|Ft 2.0 1.2
100% Ot 2.7 1.3

A& : London Underground Limited, 1989, Research into crowding penalties for LUL and LRT

- TPA(1993)% 5P} ei70] Qlgho @ alshd Exbwol thet 7118 23sIgket, 7]
20| 5812 01851 47He] 79 327, ¥FH S0 2 A5t olgate 47
2.77% 7H3312 ARIslGIct WAl £t AloPd Sl 45k g 58312

018515l 4710] 2. B30] 7IXI2 OF 200 o} B 7] AISHe Ao ekl

- Accent Marketing and Research and Hague Consulting Group(1997, 1999)2
337 Ilo] 27ol] Qloi B5ta%l(oad factor)e] S EsIGEL. Hatagle
447G 2 22 Liro] B3t 43 BIRICH 53] 2ok 9] Wiquality)el
PFL DRI WAL 6092 ANIBIGE, 60k BE 7o) FPol At
NEhoR o9 Lhe SAlTOME thERES olgat olgaks Elelo] ZaH2 Qlsiol

oo
BHe A7l side & Qi

ijo

- Accent(2006) = HHO| FHLEN, S0 BAEPe] T4 B BlEA Y]

chet 7112 2519ick B13T 2 A] 1,000 B3 QM Algo] 2.14714] cioket

—d 17

AR gl ThiRE 7HA] Ale-E ARSI
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[E 2-6] HHZoId s TAfAZo| Cist 7} A4 (Accent, 20061

o 7t52 Alg o 7tE2| Al
HIZRE 24 1.00 HIZ4), UM 1.55
2, TIoRA 1.08 2, UM 2.14

A2 : Accent, 2006, Rail customer valuations of sitting, standing, and crowding

S ARG SRS
EHZ‘E]' 7]%]3]'&1— X‘]E]‘U]- O]_Q_Z]» 7\}\]-7]» o1€=h:]- ]: % E'|-_1‘_rl|_‘]»7] _?_]6]-0:] ET]DJ;SI]%]_
2201919 AMRSIAIC) FRFAZS 2 T 4] ool R0 2

0~62)/m? 2 FE3l0], QIR/HIIR, ol WA chet 7133] AK-E AMsiE

MVA Consultancy(2008)2] &M= Thas] HalQole *

KL 4 9lES

b

- BT AR Qe 90l X Yol
S35t A9ollE EatEo

A9 15419 220] 713312, 2splo]

PFL ol 13415 229] 713312 1Y)

AP 374213,

- RYm* (BRE 1000001 $2KF 7

%

AL 1.7~2.00] 7F3AE

7RI, 69)/m* (B

- =50 A7 by
2(oPFEUAIS0] Fst] 231 oiziof o

20000)2] HAROE 7}2%] Ale=

AL R

7)) Flek e

] Lfefston] ielR EsgRche ool 13x)7t

) BRI 27513 BelEay Z1EAle QR 2 iR SR 2 obl L e
[B 2-7] #Ez5Pd E3k4Zof Chigt 7153 Hl&(MVA Consultancy, 2008)
CHRAAT AR | HIYFE | U8 o7} FH5
QUm) | A || A || A || A | A
0 100 | 1.48 | 1.00 | 191 | 1.00 | 1.43 | 1.00 | 1.77
1 710 | 158 | 113 1 195 | 1.09 | 1.56 | 1.11 | 1.81
2 121 1168 | 127 1199 | 118 | 169 | 1.23 | 1.85
3 131 | 1.77 | 140 | 203 | 1.27 | 1.82 | 1.34 | 1.89
4 141 1187 | 1541208 | 1.36 | 1.95 | 146 | 1.92
5 1521197 | 167 | 212 | 145 | 208 | 1.57 | 1.96
6 162 | 206 | 1.81 | 216 | 154 | 221 | 1.69 | 2.00

Z}8 : MVA Consultancy, 2008, Valuation of overcrowding on rail service
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TUK DFT rail passenger demand forecasting study(3=) 9= HT 4Q of]20]] 9o
Sh-jo] yedaRlo 2 ahf Slof ciigh HIFE|S 275t o]S S| 7Ix[gsio] Rigoh=

e 7leshal Qloh

AT EFRH(OPL, AR, BT BHT 2P T} 71E3X]E ARt
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020l ol BRI £ FHTE 71 YI/F AP R PES B B3 HgElS

Aot Qe

0 0] BT 24, BApA20] T2 sl Sat Peslol chaat 7S ARFS RIS Ot

9) Association for European Transport and Contributors, 2007, UK DfT rail passenger demand forecasting study
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10) Hironori Kato, 2014, Valuation of urban rail service : experiences from Tokyo
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Alzte] 1.11H0]l Babskch, 3R 7E 250002 271 A2 £+ )= 0.50, TRIA
7152] Akt 15000 Tk Yol HER g3t Pe), Yio] F9 o9 Baxos

230) 7Ri2 HEskD 9IS o 4 g,

[B 2-8] Y2 CBA Manualoll AFBEl= T g4

BAE A EYE 2
1000% O[Tk =0.0270R

100% O ~ 1500 B¢k

=0.0828R-0.0558

150% O ~ 2000% Bt

=0.179R-0.200

200% Ol4t ~ 2500 B[t =0.690R-1.22
2500% o4t f=1.15R-2.37
Z 1 1) CBA Manual : Cost Benefit Analysis Manual, B-&®HelEA! oo
)R =,,/CA,, e

In-vehicle congestion multiplier
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"Valuation of sitting and standing in metro trains using revealed preferences
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1) Alejandro Tirachini, Valuation of sitting and standing in metro trains using revealed preferences
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"Public transport congestion costs : the case of the Paris subway(Z3}A); 12)0jjad=
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7RI glof mRIA] LR Hdo] mie- @45kt w2 2]5Pd2 Rfe] 8100, FA)
8697 Tk2|A] LiRol Qafe wAl chE s 53] oF 8093 RISk gl w2
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12) Prud’homme, Koning, Lenormand, and Fehr, 2012, Public transport congestion costs : the case of the
Paris subway, Transport Policy 21
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= (km) (PH4) ) = B (km/h)
(ED | ([®A)
154 7.8 10 16 10 517 30 5.0 29.3
25 M 60.2 50 87 10 998 25 6.0 33.7
MEOER
354 38.2 34 67.5 10 410 30 6.5 34.0
45M 31.7 2 53 10 498 25 55 35.9
554 52.3 51 86 8 465 25 6.0 326
o 634 35.1 38 70 8 3% | 3544.0 | 80 30.4
MELAHEE
At _
75 57.1 51 104.5 8 421 25~30 | 6.0~120| 336
854 17.7 17 315 6 306 45 8.0 337
ME95A _ et 54 Uek 6.5 |4t 30.0
A
so1(z) 9541 27.0 25 S8 30 4 540 6.7 S 130|398 468
el AUt 497
(e 122.9 45 140 4~10 397 6.0 7.7 S 682
740 |x 2 2 1 471 2 dir 348
il 7.0 0 46.5 0 7 9 5.8 Sa 519
olHt 39.0
o = .
Z4M 429 24 66 10 27 43 5.7 S 566
g et 48.0
2o 7.2 26 89 6-8 193 75 13.2 S 536
DAL PA 40.4 21 58.5 10 275 6.3 8.9 darara
rod i ' ' ' < |2 el6
A
2o 529 34 85.5 6 352 46 76 37.1
Ak 19.2 10 275 10 268 55 8.9 419
QlH} 46,3
749_A‘| ~ 2L -
40A 52,5 21 60 48 184 12,0 14.6 S 617
400 13.0 8 21 6 163 10.0 15.0 37.1
Sy | 813 19 81 8 117 15.0 235 61.7
CEEImX | 980 28 69 8 44 30.0 60.0 85.2
Y _e Jut 53 Qldl 60 | YEF 6.0
ko> )= = — -
2amin(z) | SUEE 58.0 10 A% 43 6 214 % 300|241 300 80.0
U@ EBHA(F)| AR 17.3 6 16 6 332 50 | 6080 | 649
OlHPEDAL| Q1M | 294 29 54 8 312 | 45460 | 85 326
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201244 Eaar 7,442 8,798 12,275 2,226 1,409 32,150
- = 23.1 27.4 38.2 6.9 4.4 100.0
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2009 449 12,006 705 | 814 | 801 | 452 | 829 | 226 | - |6,282
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20124 458 |2,057| 782 | 839 | 839 | 515 | 908 | 239 | 341 |6,978
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2007 | 129 | 221 137 | 189 | 176 | 175 | 179 | 176 - 171
2009 | 122 | 202 | 122 | 172 | 168 | 177 | 179 | 176 - 165
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2013 | 144 | 202 | 147 | 169 | 154 | 130 | 172 | 139 | 238 | 158
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[ 3-7] 2[5 22/d(ebd M) Bz AR 2 AA

- 7] g R
- B S v | L - v | Exp | At

1 08:01:30 30 08:02:00 08:03:38 89 08:05:07 0:02:08

2 08:04:00 30 08:04:30 08:06:36 72 08:07:48 0:02:36

3 08:07:00 30 08:07:30 | 08:08:54 81 08:10:15 0:01:54

4 08:09:00 30 08:09:30 | 08:12:59 81 08:14:20 0:03:59

5 08:11:30 30 08:12:00 | 08:15:25 71 08:16:36 0:03:55

6 08:14:00 30 08:14:30 | 08:17:43 85 08:19:08 0:03:43

7 08:16:30 30 08:17:00 | 08:21:03 77 08:22:20 0:04:33

8 08:19:00 30 08:19:30 | 08:23:26 76 08:24:42 0:04:26

9 08:21:30 30 08:22:00 | 08:26:11 81 08:27:32 0:04:41

10 08:24:00 30 08:24:30 | 08:28:36 88 08:30:04 0:04:36

1 08:26:30 30 08:27:00 | 08:31:10 82 08:32:32 0:04:40

12 08:29:00 30 08:29:30 | 08:34:10 72 08:35:22 0:05:10

13 08:31:30 30 08:32:00 | 08:36:46 78 08:38:04 0:05:16

14 08:34:00 30 08:34:30 | 08:39:11 66 08:40:17 0:05:11

15 08:36:30 30 08:37:00 | 08:41:22 69 08:42:31 0:04:52

16 08:39:00 30 08:39:30 | 08:46:17 89 08:47:46 0:07:17

17 08:42:00 30 08:42:30 | (08:43:52 62 08:44:54 0:01:52

18 08:44:00 30 08:44:30 | 08:49:58 65 08:51:03 0:05:58

19 08:46:30 30 08:47:00 | 08:57:46 67 08:58:53 0:11:16

20 08:50:00 30 08:50:30 | 08:53:18 61 08:54:19 0:03:18

21 08:53:00 30 08:53:30 | 09:01:32 79 09:02:51 0:08:32

22 08:56:00 30 08:56:30 | 09:06:58 95 09:08:33 0:10:58

23 08:59:00 30 08:59:30 | 09:11:30 66 09:12:36 0:12:30

o] 30 76 0:05:22
Z 020119 Y LR, E2ARICH 94 08094 7|E
[B 3-8] 5P 28 A1) Ax2al ARl E AH
o AL e AR
= e T 2w | oex [aat| 2w | ey (A
1 08:00:50 30 8:01:20 08:03:36 34 08:04:10 0:02:46
2 08:04:20 30 8:04:50 08:05:36 34 08:06:10 0:01:16
3 08:07:50 30 8:08:20 08:14:44 38 08:15:22 0:06:54
4 08:11:50 30 8:12:20 08:16:51 37 08:17:28 0:05:01
5 08:16:20 30 8:16:50 08:18:38 34 08:19:12 0:02:18
6 08:19:50 30 8:20:20 08:21:08 33 08:21:41 0:01:18
7 08:22:50 30 8:23:20 08:23:18 44 08:24:02 0:00:28
8 08:25:50 30 8:26:20 08:26:49 40 08:27:29 0:00:59
9 08:28:50 30 8:29:20 08:30:46 47 08:31:33 0:01:56

10 08:31:50 30 8:32:20 08:36:13 40 08:36:53 0:04:23

1 08:34:50 30 8:35:20 08:39:12 45 08:39:57 0:04:22

12 08:37:50 30 8:38:20 08:41:17 34 08:41:51 0:03:27

13 08:42:00 30 8:42:30 08:43:48 39 08:44.27 0:01:48

14 08:46:00 30 8:46:30 08:48:51 43 08:49:34 0:02:51

15 08:50:20 30 8:50:50 08:56:02 39 08:56:41 0:05:42

16 08:53:50 30 8:54:20 08:59:40 41 09:00:21 0:05:50

17 08:56:50 30 8:57:20 09:01:49 39 09:02:28 0:04:59

18 08:59:50 30 9:00:20 09:03:48 109 09:05:37 0:03:58

0:03:21
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- Yo R 13 AIARIR] ATSE 258 XAAS 18 4 QL3 ATP/ATO AJARI
022 7L & GO, AR 7Rl T2 i8] Afsle] TRl 7lieks 2k

- EQF 230 Sr| ATSOIM ATOZ AIARES 7RIS QRE, ALBAIARIR ATOR 71Rje] &
RIR ATO 2f=fo] 25310 ATS 21t eolo] 201l ot i S400 oFtge

73 gkt

4 25k MulA B UEE
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ME 2[6Pd 297 e Aia| Mu|A k= oL 2ol B2 IS ot
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£51 ApIA IS EBstual chERE Qi el 2% I AklA 718 24 3012

ANJBERL S

[ 3-9] 2[oPd 2GA 3F F AMHlA ot Zat

cont B At LT
e | wab | so | 4 | 49 | 52 | e | mab | 9]
CHHEA|HE-ZAL | 94.15 0 1 H7H | B7H | 4% | 95.69 0 1
AMEHIER 93.50 | 0.65 2 HIZ7H | Bl27H | 24 | 93.81 1.88 2
2L AHEZAL | 9230 | 1.20 3 B2 | Bl2H | 95 | 93.31 | 0.50 3
MEEAIHEZAL | 92.24 | 0.06 4 H7H | BlZH | 95 | 93.21 | 0.10 4
CHEEAEZAL | 91.63 | 0.62 5 H-7H | Bl 2ZH | <& | 92.17 | 0.03 9
HAtDE A} 91.36 | 0.26 6 H27H | B]ZH | 4% | 9220 | 1.01 5
AMEAIHIERZITAT | 91.00 | 0.36 7 H27H | Bl22H | 95 | 91.55 | 0.62 7
QIHNE LA} 80.31 | 4.69 8 H-27H | Bl 2ZH | 4& | 85.55 | 3.25 8
AL E | 8592 | 0.33 9 H27H |B]27H | 2& | 8880 | 2.75 9
Shd A} 81.10 | 4.88 10 |HIH|EIIH| 45 | 79.41 | 6.14 10
i 89.96 - - - - - 90.57 - -
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[# 3-10] MEH[E=Z AMH|A 7 Hat

o R Hd | SH | 8 | £ PR EE
PRy 2 2 3 3 100.00 19 91.20
o 10 ET 2UAE S7HE 3 292 | 9733 | 59 97.23
- S 4 337 | 8427 8| 92.04
Az A 5 497 | 9945 29| 92.70
(s - 5 2R LS 5 478 | 9568 89l 92.36
° A IAE 5 500 | 100.00 . 86.64
FR2Y R APAE 10 9.99 99.93 6%l 94.90
Qg 2f2f U A 3 15 1476 | 9842 | 109 | 99.16
(B : 35) QRAPY Adz| g 7 7.00 | 10000 | 19| 81.73
E[2{oll =2 3 247 | 8240 59 71.52
DIHORE i 30 2655 | 8850 74 89.14
(817 - 40) MeA I =3 5 500 | 10000 | 19 88.80
- 2AtA 247} L3 5 400 | 80.00 59| 84.70
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Abstract

Seoul Subway Congestion Costs and Policy Implications

Seungjun Kim - Jaehyeon Jeon

Currently, reports on roadway congestion costs have been published
annually but the Seoul subway(hereafter, subway) congestion costs
were excluded in the reports. Yet, the subway also causes social costs,
such as increased travel time during the peak hours, like roadway
congestions, and also because of train delays and uncomfortable
overcrowding on the trains. Thus, this research assessed the crowding

valuation and congestion costs of the Seoul subway.

Subway user surveys were conducted to find out what the actual users
thought about the overcrowding on the trains and how willing they
were to pay for improving the level of crowding. It was revealed that
the users experience a higher level of crowding inside the car than the
reported level. Subway users also start to perceive discomfort and
inconvenience as the crowding level approaches the passenger
capacity(i.e. 100% crowding level). According to the research on the
subway crowding valuation, subway users will accept 2.2 minutes of
an increase in travel time with a 50% reduction of the crowding level.
In other words if one converts that finding into a monetary unit, then
this implies that subway users are willing to pay an extra 228 won for

a 50% reduction of crowding improvement.

In this research, the subway congestion cost was assessed on two
bases: 1) cost because of overcrowding on the trains, and 2) cost
because of operational delay. For the qualitative aspect of

overcrowding, the annual congestion cost was about 232 billion won
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while for the quantitative aspect of train delay, the annual congestion
cost was about 493 billion won. Therefore, the total congestion cost
of the Seoul subway system is about 725 billion won per year. Although
this is a small amount(about 9%) of the congestion cost compared with
that of roadways, it is reasonable to hypothesize that a large amount

of social cost is also being caused also by the subway system.

This research has endeavoured to clarify the thesis that the subway
congestion cost should not be overlooked and therefor, the cost
ought to be taken into consideration when making various

transportation policies.

- The change of social cost needs to be reviewed while taking the
subway congestion cost into consideration when the subway share
increases because of demand management.

- When assessing the feasibility of railway projects, additional
benefits (decrease of crowding level in the other subway lines)
should also be factored in.

- Dynamic transit fare schemes for the subway can be set by taking
into account to what extent they trigger the shift and change in the

crowding level,
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