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Effects of High-Speed Train on Regional Population In-Migration
- Focusing on Shrinking City and Demographic Structure -*
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Abstract: Around the world, many countries experiencing the issue of shrinking cities are continually expanding
high-speed rail networks to enhance regional accessibility and address imbalances. This study analyzed the effects
of high-speed train operations on the age-specific population migration in South Korean municipalities from 2012
to 2019, taking into account the risk levels of shrinking cities. For this purpose, an analysis was conducted using
age-specific net in-migration population as the dependent variable, employing the spatial panel autoregressive

model. The research results indicated that the influence of high-speed rail on regional population inflow varies
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depending on the risk level of shrinking city. In other words, high-speed railway operations had positive effects

on population inflow in the capital areas and some major cities, while explained population outflow in the other

regions. High-speed railways particularly exerted a significant impact on the inflow of the young and middle-aged

population, representing the working age, but this effect was also limited to regions with a low risk of shrinkage.

The findings of this study emphasize the importance of considering planned population and industrial attrac-

tion when installing high-speed rail with the goal of achieving regional balanced development and mitigating

shrinkage. The results of this study also suggest the need for subsequent research to explore factors that positively

influence population structure and inflow based on the level of shrinkage risk in each region, as well as the intro-

duction of new policies tailored to the specific situations of each local government.

Key Words: Shrinking city, Population migration, High-speed railway, Panel analysis, Spatial autoregressive
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Robust LM—error 0.14 2.02 092 0.04 033 6.13**
*p<0.1, % p<0.05, ** p<0.01
(Z6) =Y 2170 cist S7imE = A=
oy x|E H o RAEE = e IEES oY olm
i ZHE R 0.707 0.662 0758 0.706 0.779 0.787
2125 -17197.17 | -14707.34 | -1497390 | -1494656 | -1409066 | -11381.45
ZHE R? 0.702 0651 0.757 0.701 0.776 0786
SEM 2125 -2141232 | -1892334 | -1918949 | -1916124 | -1830353 | -15596.17
3) W O aRd o if, AYAEAEA==0.81
y=MIQW)y =1717 34 x 1&H & 2o 4=
A ARG 7Y AT o) 24 Avk= (R )t +3637.97 x EAE R =X 081+ X +u
dom, EHE GRS p7F o7 1Rl BlR= =MIRW)y +1229 42X N&H T X} 4=
QI (A 2)9F o] AT (A 2)0llA = T TX B +u
0] 271 dhE Argshs 34t B, I 7] 89
SR, s S E, X AN B, u A g QIS B4R AT}, K- E PR =
= g 170 B4 1A mvE vehdck WS ARE gHo] A= A7) whEt QI fyel AR
= = PR o S Sl 201295 E 201997k
(A 2) DEEE FAS 27F 79 Q1] Bl A= 210] A A AHA| ot AAELAE A4 0818 (A 2)
B3F O] WH ARG ol tiflehH, n&HE Hape] 471 1
y=MIQW)y —1717 34 x NEHT G2 4= 7 Eoldol et PoAow A A AT Yol oF
+3637.97 x LEH = g2 4= 1,22978 57t 44 S Uehdrti 44
X AYAHAFA] =+ X B +u AR § coef.=—1717.34, p—value=0.02, 11&3




100 z2x|-235¢
(B 7)™ oy 22 ol720f it i SAR M A Fd = bsnEsk=inl =i
B Estimate Std. Error t—value Pr(>[t])
37tsat A(lambda) -0.17 0.04 -462 0.00**
nEes] NAHE MR o~ -1717.34 729.89 =235 0.02**
7| =MeE T g7 1A H[E -177.59 301.67 -0.59 0.56
PNEREVS | ENoNE: = -94.28 33.79 -2.79 0.07**
HIZ=2 AL HIZ 86.77 5235 1.66 0.10*
1215 =3 HN 18.32 932 197 0.05**
et MYyg x-5-05stw 1309.79 2199.17 0.60 0.55
™ ¥ st -1420.15 29104.27 -0.05 0.96
ol =M 65M| Of&t I Q141 0.26 0.03 7.66 0.00%**
R|UAHLASK | 11606.88 1220.72 951 0.00**
WSRE DEFE FHRA 4 x XA EL{HAK| 363797 77294 471 0.00%**
Adjusted 2 0.71
*p<0.1, ™ p<0.05, ** p<0.01
= AR 42 x AMAE LA A coef =3637.97, p-
value=0.00).

D AAE ARGt GopsE, = 2w o)
9lalo] 2 AAsE NHATO] QT {9 AIM=
Aopaet, 5] A @ R|57) oF 0,47 ]gho 2
Gol R A HH, TEHHE Hrjo]o] S QT f20]
71ofsk= Q1o R ARgslrt 2019 Ao AtA
HoIH |55 BE3lo] Q17 2= g2lo] n|X|= 14
=9] gk AT EAGHE (1 3y Zow 9
T ) AT e AL SuAT QR ol
Aol Bk, 71 9] KA n&HET QI 5 :

22 Awsia k. ' : B 500 o3}

71 9] BRI B BAA HlgL Q1T Rl 2] v  ER-E0=0
APA7} DRk AR W1 coef, =-94.28, —
p—value=0.01), A=A AFAA v]E, 1919 -5~ W4, [ 3000 =
G5A) o)A} 1% Q1 A AE A\ 4 oko] A} Eans

0 50 100 km N

A7 YR thAIE YD AFIA] BIE coef.=86.77,
p—value=0.10, 1913 - WA coef =18.32, p—
value=0.05, 654 oA 118 A+ coef.=0.26, p—
value=0,00; AL EHE A coef =11606.88, p—
value=0.00).
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3}, 24 ARolA] P AT} o] AL Ao 4
Fa3 G2 1T FUN RO G, WG P
A(+)0] FHL 1A D5 o) Aol wkeh 15
Ao gao] ch et

WA, BRI fLloll vl Al ISR g} 5
v} g olel el T, msakg g 5}
GOl FUT A+ BAZ RATHISAE G3
o =X AYAEAT R4 coef =642.35, p—value=
0.00).

JA50] A, AP EAT A Fatgk 0.815 A
8o, AEH e QA 7 1 ol ()<

|
2 APEcHISEE A3 52 coef.=—696.99, p—

value=0,00, M4AE A 5 x AAESI A%

BRY ) DEAE Ykl 57} 1) Soldel wet
F715h: JA% A7 9L F 4510, A A
ol A9] oF 37962 XA\ct,

Fio) et 14 23k, g ARR|e) AP

962.83, p-value=0.00). AFAEHHA| a2 4
o

—/ =
TS HFH o, AYAE P AT oF |8 ], 1&HFE sl S7Vek= FdS AT 7
2 AAA Y] HG-, D&- 0] fgfo] F(-)e] Weko 2 9k 325102 A AYAA STk AT LY
(2 8) MY 2R 170/ THSH THL SAR 244 ZIIHAIZH 2 JHH| D E T =3
S sfelm =EES 5 SEE Y ol
—0.22 -007 * -0,17 ** -0,15 *** 0.02
Alambda)
(0.04) (0.04) (0.04) (0.04) (0.04)
DAsE Fxle A -296.10 -696.99 *** —45452 ** 21937 * 5186 *
(183.81) (213.88) (210.17) (131.00) (2934)
PESLEIERS, —45.41 121.60 -117.62 96,01 * —35,60 ***
SEFHEAHHIE (75.97) (88.38) (86.88) (54.16) (12.13)
AR IS —22.29 *** 242 —37.03 *** 26,65 *** —6.85 ***
© = 851) (9.90) ©.73) (6.06) (1.36)
*k Kk * okok
2] AjRIR HIS 2794 294 3132 17.07 590
(13.18) (15.34) (15.07) (9.39) 2.10)
*% * *
Jolct ) oy 593 4.60 5.17 236 023
(2.35) (2.73) (2.68) (1.67) 037)
g 602.00 10.80 570.04 110.85 17.15
ESE-Sni==_imES (553.77) (644.45) (633.25) (394.73) (8839)
ol ristm & 2641.41 -290.71 -9203 396132 —406.44
(7329.45) (852839) (8381.15) (5223.03) (1169.93)
65 04t 0.05 *** 0.07 0.08 *** 0.04 *** 0071 ***
0 ol (0.01) (0.01) ** (0.01) (0.01) (0.00)
N 2181.84 *** 440227 *** 2914.41 *** 1929.84 *** 227.76 ***
ERE TS
(307.37) (358.20) (351.43) (219.04) (49.04)
DT Fxjol & 642.35 *** 1417.87 *** 962.83 *** 519,35 *** 76.44 **
x K[HAHQISK|L (194.66) (226.49) (222.57) (138.73) 31.07)
Adjusted 72 0.66 0.76 0.71 0.78 0.79

(

) 9t 4X|: standard error
*p<0.1, ™ p<0.05, ** p<0.01
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