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The Zero-sum Game of Population Growth

: Spatial Spillover Effects of Social, Economic, Residential, and Transportation Factors on Urban
Population Dynamics
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Abstract

This study investigates the spatial spillover effects of urban characteristic factors on population growth across cities,
countries, and districts. Population indicators serve as crucial measures for assessing urban expansion and decline; hence,
three key indicators are employed: overall population growth rate, natural increase rate (births and deaths), and social
increase rate (migration effects). Utilizing balanced panel data from 224 administrative units in South Korea over an 11-
year period (2011-2021), this study explores the spatial dynamics underlying population change. Given the complexity of
urban characteristics, 15 variables representing social, economic, physical, and transportation dimensions were reduced to
four principal components—social welfare, economic revitalization, living infrastructure, and transportation infrastructure—
through factor analysis with Varimax rotation. A Spatial Durbin Panel Model was then applied to assess the spatial spillover
effects of these factors on population changes in neighboring areas. The findings revealed a pronounced "straw effect," in
which improvements in urban characteristics drew population inflows primarily from adjacent areas, thereby intensifying
population decline in those regions. Among the four factors, social welfare and living infrastructure exerted the strongest
influence on population redistribution. These results highlight the need to account for interregional interactions and spatial
interdependencies in urban development policy. While enhancing urban characteristics can stimulate local population
growth, such gains often occur at the expense of neighboring areas, creating a zero-sum dynamic. Without substantial
absolute population growth, these patterns are likely to persist beyond the early 2020s, challenging the sustainability of
urban development. In light of South Korea's low-growth trajectory, declining fertility, aging demographics, and ongoing
industrial restructuring, proactive policies that promote childbirth and regional industrial redistribution are essential to
achieve balanced and sustainable urban development.
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Figure 1. Year-on-year population growth rate
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Table 1. Summary statistics (No. observation=2,464)

Variables Description Unit. Mean Std.Dev. Min. Max.
Total Year-on-year population 5 5 §
growth rate growth ratio % il Al a0 e
(Number of births-
Natural Number of deaths) per 1,000 } )
Dependent BTG growth rate / Resident registered people 108 gzl Tl e
variable P population x 1,000
(Inflow population-
Social Qutflow population) .
growth rate / Resident registered 4 e 254 n b
population x 100
(Population aged 65
Aging index and over / Population % 18450 12756 2606 92036
under 15) x 100
Number of basic
Social Ilve_llhood security  Number of recipients /  per 1,000 4072 16.93 591 11551
recipients Total population x 1,000  people
per 1,000 people
Fiscal Local government's 5
independence ratio fiscal self-reliance ratio % =780 13402 850 2D
Number of Total number of employees
employees per employees / Total per 819 204 419 2219
business number of businesses business
Number of Total number of employees
employees employees / Total per 1,000 31607 23359 86.83 290256
per 1,000 people population x 1,000 people
T Local tax per Annual local tax revenue TI?I':?V?VO 11705 10283 1150 13187
capita / Total population ' : : g
per person
10,000
GRDP per capita GRDP / Total population KRW 3,5640.60 3,406.90 6797 50,0761
Independent per person
variable 10,000
Median housing Median apartment sale :
price price per m? KF{W2 28630 24203 5397 2,400.00
per m
Public institution Number of public institutions
density institutions / Land area /km? tet 37 B A8
Phylsacal School density Number of schools / schools 409 103 057 1172
environment Land area / km?
Large supermarket Number of large market
density supermarket / Land area /km? 6,89 1.14 (g L1e
: : Number of urban .
ggr'f‘s"i’ay station ilway and KTX S}alfﬁgs 044 069 000 440
Ly stations / Land area
Railway (Distance from city m
accessibility center to actual nearest /km2 -62.40 8680 -735.07 -0.03
Transportation density station / District area
Expressway IC Number of expressway ICs
density ICs / Land area /km? &1 an B 028
Expressway IC (Distance from city m
accessibility center to nearest IC / / km2 -128.07 1206 -3,7957 -1.12
density District area
COVID-19 occurrence
Control variable COVID-19 BEHOG 2029 drigh 21 - 44800 033 000 100

(Dummy variable, ref=
non-COVID-19 period).
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ARESHATE, AFAAIE FARRE = 2199 a1g 7Rkt AHY] +F
BE A oR JEE X 8E, 71§ Yivt ¥ gL 7
A&E2] 7]4to] oFsichs AlE R siAEct Q1T A Hg A}
A} 4= A =FAE o] g Yehie, s 2] Hofl4 9
2 713 B GAE] FIA 0l 222 Yuiditt ol BA 3
F AT FA 4 39S -l AFEE 828 28e 4= 9]
o} 1209 AEAI} 1209 GRDPE A A= 24 7|4
& WHgshs A 7R, ol 45 79l 44| o & g HEe
FAAU A AF 5ol EAL & 4 Ut ol =AY A"
F3 AF3] 71RHAA FHA 713 F o ol - 8%lol |
o} ST PE HeRs AGuET olE S92t e
AMg8T, AlEUElF ofE F47HEE FY A A4S
Vel di 33 Heg, SA8E2 Q- A 7 4 F
A4 89 F shich, 7|20 2 Feo AH|YRA Q] HF4S
7HR|aL QAL 0] 75, FEL Tt LA E dof A4k
O 249 7]50] 7, FE7HAHL o|F APA T3 17
42 2gcHZde}, 2013; A <, 2014). B3] o2 9
FEEG olmtE 714 #Fe] vslr] gl HeE A7sel
a1, Sghe] Clgh FERE £017] Y3l FH7HE ARgskar

AR, B8 E4 Hge 33718 <L, Sl 2, o
PutE £UEE ARSI 3 71859 dlolHE 35do]
B XHS 59 d=dz IAY. 33718 <UEs FUF
EAE, FPEAAE, A S 22 FEANAE YIS
e, x|9 Aol Holdat A dH ), gl £k
fAERE dishartA] 2 @Sz} L5 HHeR
S8k Ao}, FAHY wS Qlzeh= AEA ISR 9l
g EA F4 EAE A%k b =%°] 8 ¢ dHKato,
2023), HHUIEE FFdlolH 2o tittLE tlo|EE AL
St it HE o d3 9] AZE 3,000H T 0 E ol
ojn], Al £F== iRz Fostar glet, A% 7|RA A F
] 7|5ke] ti3 AR, 48] 1ol £A9] A 5
5 Uehdich, 53] 40| $49] 37 S HE A ASE

100 "=EA=, Me0 Mi5= (2025)

o WH3HA QoEY, BF s 233 A A= F
shtolcHClark et al,, 2002), ZE £33 H4E= A9 4
F 997, 49 4, =A B94E Higse 34l a4aoly, ol
Al WA 02 Lo A HE 7t 2 2ol 5 A3

DG o s WE 4 WHes AR UE, AE {2 Y
L ISER Uk ISEE FIA U=E ANSI A=Y
Ab i BAEES} 148 % (Korea Train Express, KTX), Al
9] 1&H & (Intercity Train Express, ITX) $& Z§31aL i1
&2 AU A (Interchange, 1) /& £/4-U& SAI5H
7] 918l £7138(Junction, JCT)= AlLlFt IC A A= &
4313t ZF Al SHE2 BN nFAEA7HA| 9] dEE F
o AdE Foigion, A gUE Ho| tE REE FAS]
sl AZE Al HA o= tiro] AA wEHEA AR
E 5743} ARESigt, A= 9 D&ER U uF g
o] 2913 A%E vehli, A9 7 J243 249 7)Ho]
Hr}, o33t wEHT L F19 52, A7 olF 27 BA
BF § =AY 715 At %2 vlA, §3] eE2dY 22
dEAloxie w2 A4 U FYS F=she d3a9lo]
4 AR - 720}, 2015).

3) SH| H

=HeollA 20208 1€ A Z2UHlolE A FEF-19(Corona-
virus Disease, COVID-19) 3} ‘U4 o] 5, o]FA|gh A=+
550l AY Ao 2 L v AA R 22y 717 5
A Q] 318177t AA FASAH(Z AL, 2020), ATOlE
9] W7t 7)12R SAEUCHF28- 424, 2021). olgt
COVID-199] F&& SAI8H7] $18] 202092 202192 wu]
= A5ty Byof FYsGict

2. 4EE

ok 37, 2011~2021% F9He] AlET ] A RS F23)

Panel data acquisition

Dimensionality reduction using factor analysis

Panel effect test
: (F-test, Hausman test)

Spatial autocorrelation test
: (Moran's | test)

Spatial panel analysis
- (Spatial Durbin Panel Model)

Figure 2. Analysis process and methodology
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Tk A, EA 54 W 2 543 oSS efekal
342 B84E wol7] 913 8UEAE AAEA o1& S3
F 15719 A 54 WS AR, A, BF, 25 a1 89
O 2 Al F4313leh AA, B3 9d 42 fIRt 712 AR
A, A A=l djd 8aE gAgste] PR 2gQ A4
< RIS A, SATRY A8 eEAdE FESY]
flsted B4 A7)dEA AR AAlskaL, I+ st s
A RS 7He] e S AE A, 9A =&
g 2lg Hige 2 FACRIERY(SDPM)E 283l EA]
4 89050] I gl v]Al= A muh 9 F7H g as)
g 7431

1) 218N

E Ao BA| B4 ¥4 1 384 534148 B4
& Jaspslal, ¥ 7t AAE 2 S AETgeEA 3
Aol PEdat 40 A8 wol7] A8l AR (Factor
Analysis)& A3, ©1& B3l 3 15719 £A] §4 Hof
A AR AulE 2 29 AUEE EE3Y T4 F)
EAo] g8313ct.

.24 (Factor Analysis)o|& ¥ 7Hs3 th9] ¥450|
2 712 AE FF 82 (Factor)oll oJ3 AHE 5= k= 71
atol], MpE 7HARRAIY] 25 M8 89881l #14317]
gt tiEARA AHY FH4 7ok, FA|IF o2 shte) HlolH
A 11 w32 E FAsR=Y FEH ] 9o, n7le] #
Z 7Fe % A HE Ao B 1A WA= A E A
FE 5 Y qkn)79) 22 (Factor)oletal Bl #SEA] o
£ 7HAQ HeE Fe o 247 HolthA - 9, 2008).
E Ao Ha 7H ARTFRY 48E woli, 8 7+ A
ZEYE 3] 98l Ausld B4 F Varimax 33-E AL
83150t} o] Wy 2.9l 7he] EARS Ffsisle] 2+ a9lo] Xt
T3l sl s Fohe AollA & B4 &utAjolct,

4 g2 20119%E 202197F419) 1197F 22471 A1l
digt 7% sddiole HAlolw, A A dlolelg 83
ahle] Q18 AAJBHL ol BEA] 54 Alo] AIHER
T3] H3A] eths 7MPgst, Bot Al aQTtRE =
E81aL A 7170 AR duE Y 7]EE FHE] A%t Aol
o}, Zt A2 T B4 A S 2 127t Soict A
olalA 2&E & o] T vyt oYk oA, B AF
£ % B4 A2 QYsoict ojet 22 a8 gL §
3 AHE], AA, A, 159 47l 820 =& H, ol kA
AT RiZle| njR)= F4 LA BEHoEN T4 FdRY
A9 A2 28It

2) B2yl M=y

2 @7 8084 298 83l AR njAls 37
2 2744 a9 wetslr] fiste] F7F Wd 23S 28513t
WA, £ dFofA 753t diddlolE = g ZiAlof Thsl o2 Al
ol RiEEof WL ggof Aol wE F3 AE 8
+ R4 - T A, 2022). LRt A dloje B AAE
tlofeofl ulsf o W2 YEe} W0 HE S Algshy, A%
Aow GEAYU FHFE €&+ Y= FHE 7L ek B
g s g@eolg o)A = thsEAAd EAE 93AZ 4= Qi A
Aoz dduoleiz 24 WSS A, ASAIHE ¢lol =
F o27] dgo SH¥sE 7ol 73e AF A7 slehe L
A AN B2 3F A 5O 8 vsto] 45 dAloA] M
= AT 2018 Hol deEAAY EAE S5E
k= Aol 3l

SR g2 dpdzgz o] Fejrt 7Y, A T 2ol
T £ 71 BSAER = 3 d, AAE 2]
I AR AEC R B AT IS HE F UES EE 2
FolrHLeSage and Pace, 2009; Elhorst, 2014), 1504 F7¢
Rl RS 54 Y B AR A HojA] BAYsh= #sirt
WAl vl A= F7HA 7 B} s A Spillover Effect) S
5T = 9loy, A2 o3y} gt

N N
Yi =D Z Wiy T X+ Z wi Xpft u;+ A4t e
ji=1 i=1

1

3 AoflA] i ZiA(UniE 2u|sh, B4 il 71& A9
= HeEhdth j= 71 A9 ok d4dE A Age YEL o=
AA(Time), W 37 4328 &3E Jeid= 3163
FYolt}, FWHEAFLL gutzos ZHXEY 7044 A
Aol Ao r SAEY, FWIEAREE ot 283}
Lifol] wpghA] FUARRF Y] FR7F e £ dFolA=
FEHLL FH A Qo SR FE A9E 7
glo] x99 S50 Hs7) QA Ao F5R50| vl
9% Rz sl pe 33 5Ny 992 245
+ 3713 HAIS=(Spatial Autoregressive Coefficient,
SAC)E Yehit), p= A ARz Al7to]| uje} WEslA] o=
89 54L& Uehlal, A= AItaNE 54 AJRoA AA 714
ol 9L v|X= 53¢ 89 §4& vt er= 2 A4F
o2 AYEA g2 HES veRd,

SRS A8 Yeixle 7HEAIE Wt H Y=o
of gttt FIIEAHE W= 37HH o234 E A2 #F
gl LA OR 7P7he AQUFE 2 7EAE 7 &
HAoA = QFolEol =AY QIF RV} E45, 18al o] F
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tidR12ke] A7t 77her s o S| Yol Ao EA
ZHH= Ravenstein(1885)2] o]&& vigog 219 7+ Ao 7}
A5 F= 9749 7152 BE(nverse Distance Weight,
IDW)E ARS8t IDWE F7H 452-8-2 498 o 24
29 71e] A2 AHX(Distance Measure)S BFE3IcH 78] &%=
£ Tobler(1970)2] 215+ Al1H 22} Zo] F7HFe ZE 212 Q1
Al s ' A A=) okl Aojstal i), F 37+ 4
Aol AgE SIS ARER ol8F A%, F 7IA 1 A7t
IETE & 7IAE R8skl Azt WoldeE 715
+ oM £ UEE A S gl

)

7)o wy= BE wo A Gt A Eo a4F 9]
8hl, d;= 7 33t B9 i9 ol AlE vehdch p=191 B¢
7V A7} 7 A F Zhell Al vivlsh= 2L oJulsiar, p=221
A5 A2l 9] Algol HhlFsh= A& uldh= A2 pilo] &
5 938 W9(Band of Influence)t Z4FTHDubin,
1998). 3 HAA T WY A} 19] HEs JHEES
(Row Standardization)& A8}t o|& 53] o]%2] gho]

T A WA o2 duht GRS vlA=A AT <+ AT

Table 2. Results of factor analysis for urban characteristics

(&84 2, 2003).

A0 AR AARZIEAHE Qofl o]xF A Yol 7|
£ T K-#2A o] FE(K-Nearest Neighbor, KNN)#]
4 dapeh vjasglE fie o 22 AIC, BIC EiE HolF
o] 77| 7|8t FZ7IEAIE] £ 4 o A 2 ERlst
Kt

V. S Zaet st
1. 22l249| Za}

AEA0A AT 2919 s URMHOR Ade &F
(Scree Plot)9] 71&7]9] WaE &3 AAstAY, kgt
(Eigenvalue)o] 1 0|4 7|&02 AAsIc) & d7-9] Aa8]
7 4%, A4 8219 V= a2 ERIEG e, 89184
A= G poll AN, & #o A= aglgto] 0.4 o<l
FETS 231gc) £4 A3t Kaiser-Meyer-Olkin(KMO)
2 0,802 YERITE KMO g2 8Q154E S35t dlolE ¢
e Brlsks A B2, Yo E 0.6 U|THY A AER
o] AA5l7] - oufsiH, 0.8 oY ¢ AUEA | T
HE 20| AFH o] FHE 93-S UepditkShrestha, 2021),

(& D+ WEHA(Varimax) 313 283 a8y A9E

Factor 1 Factor 2 Factor 3 Factor 4

Variables Social welfare Economic ~ Living Transportation

revitalization infrastructure infrastructure
Aging index -082
No. of basic livelihood security recipients per 1,000 people -083
Fiscal independence ratio 075
Number of employees per business 057 0.51
No. of employees per 1,000 people 090
Local tax per capita 0.88
GRDP per capita 092
Median housing price 066
Public institution density 061
School density 061 057
Large supermarket density 082
Railway station density 084
Railway accessibility density 076
Expressway IC density 061
Expressway IC accessibility density -049 0.60

Overall Kaiser-Meyer-Olkin (KMO)

0.80

Note: Only values =0.4 are presented.

102 "S=£A=, Me0d HisZ (2025)
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Bz}, EEF 4709 2912 27 AFBE R (Social Welfare),
A Z/d3HEconomic Revitalization), 8Z ¢1Z&HLiving
Infrastructure), 3% ¢1Z2HTransportation Infrastruc-
ture) 5 82102 YT = Qich, 7H WA eaE AFREA
8 21(Factor 1: Social Welfare)2 A4 W] 4] ¢ A3]F ¢4
Ao B W2 FAEGIY 8 FEL =3I, AT
A B 71 2AGETG gA ¢, ARAEE, ARAT FAR
&, gl eUEolt), @SRt 7| 2AYRRA PR =
()9 g2 70, o]= ghol ¥&rE A2 At HlRo] &L
Ao A7 7hedt A7 B3-S ouldi, AR s
FH 2 7, 3 A9 AA A APt 2205 A
3|EA| A|3ko] A FFE v|A 7FsAol Aok ARIAIG
FTARE 9} Tl elEE 293 9 ZAA1A a1l sistA]
o AFEA gQlog EREM ol EAE f71AlR A
5t 7l Q450] S R|0|X] ¢l A3 AETHE AARRI

F A2 =& A 2493 220(Factor 2: Economic
Revitalization)2 A|¥ ZA] 44 9 A1t A 2102
ARG FARE =, AT H WG FARE 7, 1907 APEALL 19
F AUHFHAHGRDP per Capita) 22 A=A} Q- H
W AR 0 ARIAG TARRE = A W BAIZE a8
FEE HET 19% AA 9 1909 GRDP= A %29] 4]
2 B} AidE yE, X% HA 843 58 S
8 A%2 89 5

A AR =g A ¢lzal 821(Factor 3: Living Infra-
structure)> A% W A5 g7 U AL Ao A0 IAH W=
THE F2 FELE G oE FH7H, 7R <X
&, St &3k, PuE &9, AEGA Uk, AKER IC
A2 dxoltt, 1452 IC F2A Ut 209 3 7HA
o, o] ICoIA HoldaR AF &70] o HAf-E AlARE
t}, ol WFEF VIR QAT &3 t7]H9 P vt
itz sjAE, oltE F47HEE A9 W FA vl FA
B FES Uehdn, 33713, g, iFuiE, oA U
= A2 Ho N HIAE PPl F2 242 Ag3i

Ao 2 =& wF AZet 8 (Factor 4 Transporta-
tion Infrastructure)& A% W o543 A4S 24s= 8
22 Ar AP U, IKER IC U, IEEE IC F24
ez FAEUN Ak H2A et aSsER IC H2AA
e A9 aF HIAE Brske 543 840|n, 29 7t
o|F9 goldut BRo] Ao, ArA W £ a9 23
E|A] giskon, o= ALEHANY] Rt HAgol o & ¥F
& ujAcs A& AR AR, AEA19] A9 1gde
§ BARE A3 - 220, 20154 = iLF 240l ot
AeE 1§57} F7I5ke AE Blod, Alat AsHE A 7
T A= 28 FAA S AR f-ou)dt Aol gl AR U

ERgith,

& 979 8eA A, A SAE A9tk 8 8
ARRIER], A 243 A e wF lEEke o 7=
e T AN 53], 20849 BN B 82 BF
g=]o] Batglo] 0, EEHAR ] 12 2HSI. ofF F3l ¥
& 240l Al 3 7] BlaE S8 24 89l Al 4¥Y
< WHE o gl 13BE gge 371 Rl iid BYojA=
ol Y9 8%E F8 W WsZ dlo] BEY S 3l EA &
go] 7t FHiofl vl F3t v BE AFShalAl g,

2. 28 Hei: 2t

SR g S A8517] Holl, FUAFEEHS 28] e
A AF317] Y5t did 20| AR A A48
BAE Ak, WA, wid ax g4 di= G 30 AlA
=0} girk, A ET] 249 RIS A3l F-TAR(F-test)
& FHspon, BE RdoA FAZCE fog s KA
t}, ol F3f afd ZFol AA ATt EAFE Fsteit. o
of met gid 39 E4o)M+ LY EIHFixed Effects) 237
gEa 7 Random Effects) R3S 2-8& & St} & 28 F
ol Zlo] ¥ AL E wEs}7] A3 3H¢-25 A% (Hausman
Test)S +H315c}, 3fg A9 AF7HL “EaT} By} 5
Ayt 2 Jhof -2t 2to|7} glrtolvy, HA Ay} AF7H
o] 7|2}E|o] 314 A} o] tf A7t A 02 eyt

e o g 37t B A SIS AR 156k v 54
o] wjg A} 0| A9 N BYZ A= Ao| F-sital
A QUrHRIg14]- FEA, 2022; Hansen, 2022), 3k 14 &
T 2L opEk BAof Aty dvt 425 (Ordinary
Least Squares, OLS)& &-83 AF3]7| 237} g /jAd E
+ A7 oA S IE® 4= Qlk, LR okl AlZko] u}
2} WH317] okon] [EER] k2 A @43 E4do] Bl Yf
& 25z BAIE AASHY EHY(Biased) Al 4T
F = Aol ATHEAE- 7%, 2020).

clEo], 37t fd 2 g S 2837 A% A 2= ¥
A7)/ FBg 9 A ARE ERISHATHE 4). FHAFEE> ¥

Table 3. Results of panel effect verification

Pool test Hausman test
Variable i

F p-value  Statistic p-value
Total growth 1680 <2216 3067 368E06
rate
Naturalgrowth 957 2e16 4281  1.13E08
rate
Social growth 2196 <22e-16 2134 3E04

rate

Journal of Korea Planning Association Vol.60, No.5 (2025)  1()3



EE g8

rk

Table 4. Results of spatial autocorrelation test

Global Moran's | (p = 2)

Variable 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021
:_aottea' growth e o™ 003* 001 002 007" 004* 009™ 008" (010%™ 013%™
r'\‘aaté“ra'gmw[h 014%™ (Q15%% Q165%™ Q16" (015%™ (014%™ (014%™ 015 (015" Q15" (014
faf;g'a' growth o o4e  go7#* 003 001 002  005™ 003 006™* 005" 008%™ 012%*
Social welfare 018  0.18™* 017" 016™ 016™ 016™ 016™ 016™ 015" 015" 015"
Feﬁg%gg on 001 000 000 000 0,01 000 001 001 0.07 0.0 002

Living infra 011%™ 012%% Q11%* 012 012" 012" 014%™ 015 016™ 016" 018
;?23"0”3“0" 008™* (Q08** (008 008™ (008™ 008" 011" 011" 010 011* 013"

*P<0.05** P<0.01 ** P<0.001

WA 38E B3 70 A1 A4S 3T + oL
S A7V ARS STABEY 289 B 4535
PEshE 7)ol B7H A1 2R e s
B, Moran’s I, Geary's C, Getis and Ord’s G 5°] @°] &&
55 ehARE- o144, 2011), B AoliE S4ue 2 2
2 EA B4 8209 b8l Global Moran's I SA%E 4F38H3
o 24 23 diEe] Mot AEolA] Moran's I 310 $4
Hog o5t UelL, o= §4 X199 U+ EAo] U
A Q3 FARBHAY 93RS Fails 33 A7)l EAR
< uigit}, po| gho| FoHRESE 23 19 3 freleEol &
oAl AR UeRA|N, HF 2y HFPAJE FAA
p=2%] 2% 9] Akaike Information Criterion(AIC)2} Bayes
Information Criterion(BIC) #to] 7P W7 Yot 23 wgo
= AAssidt,

3. 3ZtCil 2 2ol Zn}

(& 5+ S48 digt 33 A¥HDirect Effect)?t 37t 7}
FA7F 285 A 33 AH AKSpillover Effect)& 2t}
AAsRL ek, 2 24 dikes o3 doh A, 74 239
HrHlambda, ) 24 53l S0 RIAE 2 (SDPM)o] FA A
o2 foRkE Uit A 32 5 37 A AR
(Spatial Autocorrelation)& UEHH™, Q15 *|Hxte] A
2 2715 uiict A3 ATF7HEE A BEE Y A
1.080]3L, ARR}3 FF7HE-S ARSRE CEE2 1.488%, FA7}
O 2 T ZA71dREE HoFa Qi ol AR QT
o5l ojgt Q1sl7E 2HA A QlFaskE A A 7 FF
< o A et 2L Yot

104 "==A1=, Me0d Mi5= (2025)

A, &4 4, A7 Sl g AF A9 g 734
T35 HNegative Spill over Effect) & 21319t 24 &}
£ %Y WIS HYou, FEAE A8 Y A9 &
T tiEE ()9 2 Yeie A2 BRIE I, ol 3
F A Y9 £A| B4 8210 AAMESFE A X F9 AFE B
Sk Ui vty dARkE Quigitt, & §4 x99 Ql=elet
Au] 27} el wet 7 2199 A7t el A9 os 4
B3, iAo £ YL ATRE D HEE FA == d
o] FEEGILE. olg3t Aih= 7]E ATolAE EIE vl 9l
o}, A& £, =9 A ALA L= Q3] FH EAQ] Q-
7t frEEAL, 71E Ao] SRt A4l EAR = SickA
B4 9, 2017).

olg|gt Avh= B¥ O rholp) 3 B3AME AT 4+ Ut
4 438 B9 3719 2F B rho gkl -0.992 I},
rho gke] 0t} 29 8 x|} Q1 x]o] vl 44 7t
R|AGE, 02} 2o A2 Y= §48 7HIths A& o]
gt} 2 Aol A= Rho gto] 25 -0.92 vf¢- 745 2(-)9] &
TH A7V vehfiglon, o= d+olE9] 93] A9 7+
FHES, Zero-sum) AU T2 4L 2L AR

A, 291 7He) FFE Blal A} ABIEA| 2207 g Ql
Iz} qQlo] Atislo] f-2u|gt PFEE Hol= AL Tt
Gk, 4ol AMGE 8921 MEE =5 WYolA BE3HE 9]
i Eo] Ala 7+e] 27] vlar} 7Rgsic, 2Fo)A AREEA] &
Q9] g 27|17 7 2 AS RIS, oA A A
F0] oA WA B b Q1 ate} ALSA Au]Lof gt 2
7b otk AR AL} 22 dboltHKato, 2023 2H#,
2018), AFEIER] 2219 7S A% 2HAF 17} ALEIA Q1
79 F7he Eued, 94 A9 A+4E Fedhal afE S
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Table 5. Analysis results on regression models

Model A Model B Model C
Variables Total growth rate Natural growth rate Social growth rate
Coef. t-value Coef. t-value Coef. t-value
Social welfare (F1) 1.701% 6.687 2788%* 205627 1.639** 5944
Economic revitalization (F2) 0231 0884 0.263. 1915 0.308 1.373
gl;gf; Living infra (F3) 0.723* 2311 0.585*** 3.535 0.620* 2308
Transportation infra (F4) 0178 0887 0226* 21567 0254 1474
CoviD-19 0.018 0273 0.043 1210 -0.070 -1.039
W x Social welfare (F1) -1.870™* -4.385 -2.930** -12.820 -1.6117** -41056
mdi}’ECt W x Economic revitalization (F2) 0.005 0.013 -0.026 -0.097 0.025 0.065
(e?f%g?\’er) W x Living infra (F3) -0923. -1.793 -0.783* -3.218 -1.099. -1.714
W x Transportation infra (F4) 0026 0.057 0283 1.160 -0.242 -0.635
No. of samples 2464 2464 2464
lambda 1.363"* 1.080™* 1.489%
rho -0.999 -0.999 -0.999
Model AlC 5451 57 7457.01 539112
statistics BIC 5509.66 7515611 544920
oo e s s
Hausman test (grigﬁf:?;éof@ (ctﬁi:%??(i?s) (é;if:gjgﬁ%)

Significant codes: . P<0.1 * P<0.05 ** P<0.01 *** P<0.001

WA= 5743 B avE 7o,

A, A3 AFS7HB 2¥)= ARIE AFS7HC 23R
o o chefRE 89lof of3f PR W 2oz BRI B 2
FAEA AFLZ7H) A= R SHET folT 9%
BIAARE C BZAEA A57R8)0M = 5 R 2Rt
VL 1|AE A3, o2’ Aol= AR AFF7HEN
) 8900] A5 ol Frnt o w2 o 2919 gL W) v
o2 AT < T

A geg, A A1F7HE(A 2F) AEE A1F7HE(C
2F)e] 24 A7t ol FARBH vehdtt, ol H29 d
RIE7E 213 S7hE T AR ool 28 AAEe Al
Foiths 2 oJulRith, A 233 C 2% 9] Lambda #4o] FAF
5h, WS FE WE FYsH vedt o= 71E 4+
(A4 2], 2017)04 A E ZA] A2 QHsh= AFE)H o]
& (Migration)°] 2]} F2 WA= A+ Aot A7,

V. ZZ ¥ AR
A A B4 09150 2191 9 AlEH Qi) o)

B4 G B3k, oleid Mabt 7 Ao )X
TFEETE FYes AL 2RO S, ol S8, A 4

2
e
1.

=

2
L
i

A W7F ARE FPEQ AFSE BRI & s AVSTHE
T A3} APl ot A AFE7HE, ATl R HBlshe
AL QIFE7HE Al Z7HA1E ARS8t

Ao AMg3E dlojel= digh= 22470 AlET o A9
o= 2011958 2021972 F 1171 A139] ++3 sfjdeo]
EE ARSI 9 dYRleE 15719 BA) B HsEE 2
QA B AR EA]-ARIAA - gl Zet wEETY 47t
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