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Analysis of Effect of High-Speed Train (KTX) Station Location and Mitigation
of Population Congestion in Seoul Metropolitan Area by KTX Operation
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Abstract

The spatial structure of the South Korean territory has been changed significantly by the
operation of the KTX. In particular, the effect of the KTX operation on the population
congestion in individual regions has been drawing much attention. This empirical study set
out to analyze the effect of the KTX station location and the mitigation of the population
congestion in the Seoul Metropolitan Area by the KTX operation. To this end, the 2000-2016
population movement data were collected and submitted to a multiple regression analysis.
The results showed that the net migrating population influx had risen by 3.70% after the
beginning of the KTX operation. It was higher by 12.37% in cases in which a KTX station was
located outside the Seoul Metropolitan Area rather than inside it, by 5.96% in cases in which
a KTX station was located in a non-urban area about one hour or further away from the
Seoul KTX Station rather than in an urban area. And it was higher by 2.91% in cases in
which a KTX station was located in a city designated as an Innovative City rather than in a
city that was not. Therefore, this paper suggest that the effect of the KTX station location
and the operation of the KTX may mitigate the population congestion in the Seoul
Metropolitan Area.
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H 1. KTX YA 983} Table 1. KTX station categorization

T & KTX X+
Classification (KTX station)

M29(2004), 2EA(2004), A H(2004), ALH(2007), FBSZEH(2010),

FEH KTX "AZAl | =/92010), 444(2011)

KTX stations in seoul | Seoul Station(2004), Gwangmyeong Station(2004), Haengsin Station(2004),
metropolitan area Gumam Station(2007), Yeongdeungpo Station(2010), Suwon Station(2010),

Yongsan Station(2011)

TIZA(004), AEH(2004), EFY

L 24(2004), 2ZH(2004), LAYS

' E9(2004), HS9(2004), HOHOHAA(2004), SCHTS(2007), 24X 10/Y(2010),

(2004)
(2004) o
OHE(2010), 2&94(2010), 24t9(2010), MBFA(2010), T EH(2010), &&(2010),
(2011) #
(20171)

192 12

(2004), HFEH(2004), LIFS(2004), =24+21(2004),
(2004), E4+21(2004), AMCITS(2004), 2AHH(2004),

99011, FITAR011), =HEAR011), £HAR011), OlFAXEAR011),
O 2(2011), TFA2011), TFH2012), BRHH(2012), BLHH(2013), BRASYA(2014),

SFY(015), Z2Y(2015)

H4=H or e . . . .
KX SAHEA| Gupo Station (2004), Gyeryong Station(2004), Gwangju Station (2004), Gwangju
KTX jtations Songjeong Station(2004), Naju Station(2004), Nonsan Station(2004), Daejeon
in non-seoul Station(2004), Mokpo Station(2004), Miryang Station(2004), Busan Station(2004),

Seodaejeon Station(2004), lksan Station(2004), Jangseong Station(2004), Jeongeup
Station(2004), Cheonan-Asan Station(2004), Dongdaegu Station(2007), Gimcheon Gumi
Station(2010), Masan Station(2010), Osong Station(2010), Ulsan Station(2010), Shin
Gyeongju Station(2010), Jinyeong Station(2010), Changwon Station(2010), Gokseong
Station(2011), Guryegu Station(2011), Namwon Station(2011), Suncheon Station(2011),
Yeosu Expo Station(2011), Yeocheon Station(2011), Jeonju Station(2011), Jinju
Station(2012), Haman Station(2012), Gyeongsan Station(2013), Changwonjungang
Station(2014), Gongju Station(2015), Pohang Station(2015)

metropolitan area

TEH2004), EFH(2004), ETEHH(2004), SCHTH(2004), T S(2004), F4H2(2004),
Neol MO SI(2004), X QHOFAN(2004), OHFSI(2010), AHI(2010), FHF(2011),
1AIZtol Y =4 HFAZLY((2014)
urban areas Gupo Station (2004), Gwangju Station (2004), Gwangju Songjeong Station(2004),

within 1 hour Dongdaegu Station(2004), Daejeon Station(2004), Busan Station(2004), Seodaejeon
from Seoul Station | Station(2004), Cheonan Asan Station(2004), Masan Station(2010), Changwon
Station(2010), Jeonju Station(2011), Changwonjungang Station(2014)
LIF9(2007), £419(2007), 2&9(2010), 24t94(2010), TIFH(2012), 4™ F0/2(2010),
KTX EA HAlEAl | SHFER007), BFH(2011)

KTX stations Naju Station(2007), Busan Station(2007), Osong Station(2010), Ulsan Station(2010), Jinju
in Innovation cities | Station(2012), Gimcheon Gumi Station(2010), Dongdaegu Station(2007), Jeonju
Station(2011)

Hoz 4ot ZHEE ARNe xeF6io] 2016E7HA] 2 oflAl= tEsalFEA (multiple regression
Exiche & 43719 KTX AAlo] 2HE WE0]  analysis)2 Sol0] ASEMES dllstluxl Sith
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AT}
Researcher

~ X
e 23

Variable configuration

KA A
S

Dependent
variable

A
CHERS

Independent variables

24 oY
Model

0|8< 2((2004)

20170152

At OMotES, 1219

RIHETY S

T S,

37geY

Seorll_;?\,Noo net migrating | number of private institufcion, number qf aparftmenfcs, Spatial Econometrics
population the number of housing per capita, financial Model
et al. (2004) self-reliance, Index for spatial accessibility etc.
HIAS, ATTAYNS, AYMTSH ofmenlg, | ATFERY .
dest Qleoon)|  BAMS | WHREE, 19TH4BHI|2 S A=Y
Chon, Eun-ha number of index of accessibility, companies per capita, local tax | Spatial Econometrics
et al. (2007) employee levy, apartment ratio, financial self-reliance, municipal | Model - Population
waste per capita etc. estimation Model
e

UEG AR
(2011)

Kim, Ju-Young-
Kwon,

Chi-Hung(2011)

eIy

population and
the rate of
increase in
population

RLHTR, MEQY FARS, XY SAR 5718,
SOf U A0NY FARLS, BN S
local taxes, manufacturing employees, increased rates
of manufacturing employees, number of wholesalers
and retailers and factory areas etc.

-4

T-test

o212 (2011)
Lee, Min-kwan
(2011)

#ol 70|53
net migrating
population

AFEE, FHBSAT, ArAIS, MZEY SARR,
AEIEXAE S, WEFE S

population density, number of economically active
population, number of businesses, manufacturing
employees, number of social welfare facilities, financial
independence ratio and so forth.

Cht 2 X|AE
Multinomial Logjistic

SEER=TE
(2011)
Lee,

Seong Woo

Jeong, Il Hong

(2011)

#olpo|53
net migrating
population

IEHE i QT WHAEE, 189,
AdgeQl X190 §

effect of high speed train, population density, financial
self-reliance, educational factor, institutional factor,
welfare factor etc.

I
Regression analysis

FLE(01)
Jeong, Il Hong
011)

#olp0|53
net migrating
population

A SARE, X7HESE,
AR, H2E X+ &
number of workers per capita, increased rate of land
price, educational factor, institutional factor, index of
accessibility etc.

WEREE, n8a?l,

SUAZERH
Population
estimation Model

FO|Lt 21(2014)
Jung, Mi-Na
et al. (2014)

gzt oA
olEd
relative
Dependency
among regions

HTEX|, U SAR 8 AR S, SThE
7t SO MYE Bt S

index of accessibility, number of relative employees
and businesses, number of relative households, relative
specialization per industry etc.

g 272N
Stepwise
regression analysis

ZXLS 2/(2014)
Jo, Jae-Uk
et al. (2014)

Hitel
population
change

27 N HE AN B, WYREE W3, KTX
ke 4 Hel S

changes in numbers of business per 1,000 population,
change of financial self-reliance, distance to the
nearest KTX station etc.

gy

Regression analysis
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H 3. 3 27 Table 3. The Set Variables
Heet e
Literature review Description
ESTRY #0705 3
Dependent variable net migrating population person
XMKIGIO| OIK|S -
TV KTX OX!-_|O| uﬂ?_f EAl (dummy) = 1
= M Qol cities with KTX stations (dummy) = 1
Policy accessibilit X 243} d
variable y i TrSerdummy
regional types_dummy
sy aol ETEETTE 3
demo i i
N graphic factor population person
e oI M Y ZARE 3
Independent .
variable RN GHE 9l number of employees per 1,000 capita person
SH| economical factor X7HES
Control . . %
. fluctuation rate of land price
variable
28 Q9 ETETmES T
educational factor number of elementary schools unit
=X 29 o7 M Y o=z HY £ gy
welfare factor number of bed hospitals per 1,000 capita sickbed

XISt
HE

SAEA] AIE-0IAIE OfR, KTX FAIH0]
Al 22 A9olA SAEA]l A1E -HIAIE
T 2 20IMRE 2 4ol 2ok XS
g Hee YRSH0] sigtle X922 1, sigy

A ge xoe 00 Blske Belol HEss

TEERACE ol =01, 2004E0] 7HEE KTX &
AIJ0] RIS A 2004 O] 07, 2004 O]

12 Bl
CeoR A Al-20] Q17050 dake v
20% dNEE QSS EAESR Tl 1
&8 ErlshAl siAch EAMss KTXO| A
S0 M2 AGZEUAETIE BAS HRGTS
FES & Elgeini MO 59 Wes A
Slo] waol ERBIACE 7 W A1TEA QQl,
ZAE Q0 WS QO HAl Qolom TS
ZESIEON, EXwsel HES 9 AR A3
Q7o) Qs (E 29 2tk

WA Q7 QoloRE FUISE0IT WA

ARESIRLE Q1719 s ZAIKY] GHA Q1

114 | "SEAZ, H53H 4= (2018)

T8sH9 Jge dulshs ACEA, ZANRY]
e oiet 24 dde @ UEis
RFEA QUIE Zh=t]. old-FL&201Dt O]
1220119 | AFHEE A T
ojxel QlFtolsol Ralnlet Jeks HRle Ze=
LIERITE ThEo2 ZAA o+ E Y
g SAR, AVRSE HWeE Eeollnt ol
20119 AFoAE A9 Ferd B A+
2 QRloRA SAKRE QQlo] QI+t 05|
ojnjet =84 e MRl 2oz LENITE
of ol FUE(2011) SO ATolA A
} SAKKE, AVHRSE W7t Heo) 2y
, QI ©R1E BARK} A7PHSEC] Q17

Jdeks nixlLl ee Flsilnt T8 4

1A 8(2011)9] AFolk= SARE HIO
Aoz HMaY SAKeE Eo B aned S
Eefslo] A9gr|oido] mE Q1710l5
S EAGIlnE TAlS- PEAI(2014)2] ¢t
N SRS 5 BAE gl Qtolso] gk

o

AL —

Qoo

|

© (o %
S 7 oo &

40 2 M2 Ho

02
i

>

s

Bl
i

r
i



HEMKN2 x| U S22

oot == A TS vlzat 24

g U 4 Qe WeR R 1S Q000
2o ZESh 4 WEE ASSIID. SelURlY
A%, 2h9] w20 o o} WKEAO|

AzR] 4eio] Qlof
T ol Rl SzEold HEE 1S
2 Qlo]50] Glake mECkolul

Qoloz &2 9

2310] x|

T2 LEROH, H3Ee -1687580]11
S 94430HOZ LJER} BRI 2 AS 2
C} S50 et 7SEARS
7} B 3044198, 917 A WY ZARKEE B
BOZ Al-7tof eF 314HQ1 Z1OZ LIERITE X7}
HSEES Hat 1.73%, Bt oF 2170

o

AS

e =t |
=

L-AYZ, 2011). SHH, WS QQlo WE Qo] E LIERTE O]9 22 Wl J|EsEARe o
=0] s Ll 49E A7t 5-1188 9 BHo| R s
ul st ojFQl =58k At B A7t Uitk
o, &-1lsshu st o= Bt AlYoz9ol o] 2, AFEMAL
s Zgo| Hud U Zio2 AHA Atk wet
A ZEshl = HE Byl xgsio] i |t KTX Algt 2 HE02 QIst =il Qg
£ SARBIIA SIYCE RIRIEOR, X Qoloz gelaile BASY] 98 TSRS A
= QT & WY o5r|@ WA & HeE xSle o}gir:} ELSE 0190|501, EPHSE
RACL CIEQL st ZIHIEE R9] 4] it FAHsel EASE PRSI} WA, AdHss
TS QQIOEA], Ol FAS(201D), FILE FHA QOIOT KTX AR YA o7 H4=0}
201D 59 ¢TolA QIFOIsol tier ek 2t HEo] YRIEH0 mE SiE dolH1Rl BE 2
= HEEA] ZREQICE 53] olFI#201D2 Qg oA HE KE ZF BEE 471K)9] Hrjdss
71 WA = 5 BAE HIESH] A9 AF S st deal EXESE 9] GIESH Hie
b S QQIo] slig KHeRo] Q9tqe] 5 Zo], FUSEIY, o A Wy SAK, 7R
gx ek nxle A9 S4Ye @leh vt 1 5§ £5sh 4, o A ¥Y e 8wy ¢
Ll &2 AFolkls o] &2 =98 Bz AR 2 &4t
Aol SHHESE (& 31} Zo] AF5Irt 2 ooiMe ARIEY M4 FRHS0] AT
Al FE TAIEQl FRIZ AAlGkIAE Sith
Iv. 45EMZA0 Wooldridge(2013)0 W=, TEES|7EA il
LIERT ¥=0] 3 Al ak—% AL (Dol w2t % ge
1. 7|EEA 2 2 Helslal, ol Sdff sy W SAHSE0
SAEIS o, FAHEo] §F TR Helt SEH
AZ A1 BHS 9slo] AZ A-ZS miate ol HRlE HelE %2 =58 4 At
2 2dsllon, TAXYs FQst J= Al-Te {exp(B)—1}x 100 1)
thatoz sith (3 98 AmREE Hel AF - e 2 ol ARS BET o AE
€ 27 2R SUsich Wil MgsAe B T T E;];A%W *;;":;ﬂ
SH50 SOIT0|EYY] VeEARS B g7 T T T T - o
ol 1608 TR ety EREA 3oy - oo Sws Aol KIXZ QIft s
Hrh FAH O AMAIGHIAF Sith
Journal of Korea Planning Association Vol.53 No4 (2018) | 115



Sixfet - 4z - |0l
H 4. 7|3 Table 4. Descriptive statistics
T = N == IS P s HEEK}
Classification Sample Size Min Max Mean STD
= aTosg
N . 2,738 -16,875 24,432 160.02 3,572.02
net migrating population
N R =
Rd= = evolsd 2,738 11.72 12.01 11.85 0.02
LN_net migrating population
FoasEeT
. 2,738 9,191 | 10,312,545 304,419 904,174
population
Ol M et ZALKfS
T 8 3E SMR . 2,738 185.85 498.06 31438 64.24
number of employees per 1,000 capita
XIS E
. . 2,738 -2.64 19.36 173 1.98
fluctuation rate of Land Price
B SEIAMAES
2,738 4.00 83.00 2142 14.96
number of elementary schools
o7 d I o=vF BY &
. . 2,738 0.01 19.62 8.26 5.31
number of hospital beds per 1,000 capita

ASEY ZIE & HoA duEY, HE B
oA EXMHSRE ARRE FRSEQIF (-) ]
oz Foulstl, AVHEEN £Es
71 ()9 Heog {olHjgh M4 EEY]
QI FEE Koo #858g Hope
7ol &hEE Aoja] Hot B o147t
A9ICY. T2la AYe] AR
IR O]

OO 11—

= 0
(e

LOFE
fg-b

A

ol

&l ﬁoﬂ/\

)

0
0

e
-
e
0z A oo ko BT

g

2

_"

30
v
N
ies
AV:)
i
o 7

K/

=
i
ﬂl‘_.‘

oo R o o e 2 K
§_LL,_L] @
= 0
o
El
2 E
fid
=0
®
e,
Ral
o
il
re
2L
SHE R

e
0
—

Egﬂ 19] H24 SO KTX 7H& ofR9] g
5= gt 003632 Aol Wet % gto= Hetst
H 370%2] o] ==%H, ol k= KTX /A
E OJFHL} o]0l 370% T &0l Q78E st
gt Exfgle & 4 AACH

X

116 | "=EA, X533 42 (2018)

2) B8 2 : A IS gt BA

28 29] KTX AXI AR K9] HisEH of
Ho| 3 A gt 011662 Al(Dofl w2t % goz
W35 12.37%9] o] ESEC) olst Zik=
KTX 7IS0] ed Qds 2stol a7t Ut
A E ¢ Atk F BE KIX AS0] £ed O+
REE A Zoletal SHsIRE Zof Hisho]
KTX 7H& & 1064d0] At Sl Hl=edl KTX
AR A $Ed KTX AR TAHEC
12.37% QIR0 O Zgs ¢ & AUCE &6
KTX ZA HIYA Hieed off 9
KTX AR HIYA] K9] =i ool g A
gk 00973, 015055 Al(Doll met % oz Het
S ZF 10.22%, 16.24%9] o] L&) 018 &

r|olo)

Doy

o

3, HisEd KTX HIERIY ZAIRF $Ed KTX
HIARI] TA] HO} $EA KTX AR A7 91
T RE0l 0 Zgse & 5 AUtk
3) B8 3 : TA] KTX XY R o5 B4
y 39 A Qolozg /\-]Ooﬂoﬂ/\{ 1A7F 0]
Aol Azlo] YIRISR= A KTX AR YR R|Y
OJFo] 3 A% ZE 005792 Aol wet % Fre
2 WHekelH 596%2] o] ==L Ol Ale



ISHEKT2 UXZH A HE

lo
Hu
re
rot
ala
|.|-|
r&
ro
-4
ia}
ofd
Tl

_k'J_I-
o
E
Ar
X

H 5 KTX XY X ol 24 ZADf Table 5. Analysis result of KTX station status

281 [ 2¥2 | 2¥3 | 2Y4
T2 Model 1 | Model 2 | Model 3 | Model 4
Classification A= A= A= A=
Coefficient | Coefficient | Coefficient | Coefficient
At 20.7775%** | 20.5816*** | 18.8560*** | 20.7229***
constant (1.8987) (1.8816) (0.3823) (1.9030)
KTX =Ato| X[et ZA| (dummy) = 1 0.0363***
cities with KTX stations (dummy) = 1 (0.0080)
Hl=Z X KTX ZAE (dummy) = 1 0.1166***
non-seoul metropolitan area X KTX stations (dummy) = 1 (0.0207)
HI=E X KTX HIEXSE (dummy) = 1 0.0973***
non-seoul metropolitan area> KTX stations(dummy) = 1 (0.0205)
FEHXKTX HPEASE (dummy) = 1 0.1505%**
seoul metropolitan area> non-KTX stations (dummy) = 1 (0.0192)
MY 1AIZE O EAXKTX HXY  (dummy) = 1
o : 0.0579***
urban areas within 1 hour from Seoul Station
x4 , (0.0141)
A X KTX stations (dummy) = 1
Policy | A TAIZE O E4xKTX BIEXS  (cummy) = 1 00334+
. urban areas within 1 hour from Seoul Station )
variable . (0.0154)
X non-KTX stations (dummy) = 1
MEY 1A]Z O HIEADKTX HIEAI  (dummy) = 1
- : -0.0413%**
non-urban areas within 1 hour from Seoul Station (0.0060)
X non-KTX stations (dummy) = 1 ’
SHMEAXKTX HAFY (dummy) = 1 0.0287*
innovation cities>< KTX stations (dummy) = 1 (0.0162)
SAEAXKTX HIEAS (dummy) = 1 -0.0152
innovation cities>< non-KTX stations (dummy) = 1 (0.0221)
HIEAMEAKTX HIEAE (dummy) = 1 -0.0304*
non-innovation cities X KTX stations (dummy) = 1 (0.0088)
O E20|1 -0.0098*** | -0.0010*** | -0.0010*** | -0.0098***
population (0.0003) (0.0000) (0.0000) (0.0003)
Ol M Lt EAMKIS 0.0115 0.0131 -0.0010 0.0090
Ex number of employees per 1,000 capita (0.0127) (0.0126) (0.0124) (0.0128)
RES X7HHSE 0.0087*** | 0.0058*** | 0.0066*** | 0.0087***
Control fluctuation rate of land price (0.0018) (0.0018) (0.0018) (0.0018)
variable XESHD % 0.0211%* | 0.0266%** | 0.0234** | 0.0209***
number of elementary schools (0.0049) (0.0049) (0.0049) (0.0049)
T M Y o7 HY £ -0.0031 -00013 | -00036 | -0.0036
number of hospital beds per 1,000 capita (0.0033) (0.0033) (0.0033) (0.0033)
=) N
5271% At model adequacy 0.0000 0.0000 0.0000 0.0000
Model o .
. HH2 model description 0.4768 0.4899 0.5002 0.4781
Statistics
* %% %k Each of significance level 10%, 5%, 1%, ( ): Standard Error
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H6 =kd MY A MEQI7(2000~2015)
Table 6. Demographic information in the seoul metropolitan area (2000~2015)
(E9] . &) (unit : person)
o | EATOS | myooin | mzon | gm | EATOS | omoea | msoip
Y MG LI Move-in Move-out Y g Move-in Move-out
S population EElr population
2000 150,252 586,363 436,111 2008 52,022 536,187 484,165
2001 136,115 585,872 449,757 2009 43,987 525,000 481,013
2002 209,591 625,435 415,844 2010 31,026 507,549 476,523
2003 136,904 610,572 473,668 2011 -8,450 480,485 488,935
2004 140,336 588,522 448,186 2012 6,900 475,042 468,142
2005 128,809 574,521 445,712 2013 -4,384 446,672 451,056
2006 111,700 586,440 474,740 2014 -21,111 451,661 472,772
2007 82,938 578,530 495,592 2015 -32,950 450,074 483,024

Xtz : SLHQIT0| 55 4(2015) Data Source :
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