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Abstract

Urban depopulation is a phenomenon that first appeared in advanced countries such as the United States and Germany
more than 50 years ago. It has recently been actively discussed internationally from the perspective of reduced cities.
Accordingly, it is necessary to change the paradigm of existing growth-oriented urban planning and promptly change
policies and perceptions based on the continued population decline in Korea. The decreasing population in the cities will
likely lead to industrial, economic, and spatial decline from the perspective of urban reduction or serve as a factor that
deepens regional disparities. Therefore, it is important to identify demographic areas and apply appropriate spatial plans
and palicies. This study analyzed the factors influencing each type by dividing them into regions where long-term, short-
term, and continuous declines occur. The main cause of the long-term population decline can be interpreted as a decrease
in the number of businesses, administrative districts, and urban population density. The main causes of the short-term
population decline were found to be affected by reduced urban population density and proportion of residential areas, and
a decrease in a total number of workers. The main causes of the continuous population decline were a decrease in the
total number of businesses, a reduced proportion of residential areas, and an increase in the total number of workers.
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Normal) 2.2 o|8]3}aL, o]of] tigh Al A2 A B4 df-&
Hohe BANERIL 9l HHH (Hasse et al, 2016), =] t-22) =
AZ12A 8o M 48] EAIY H4F F8&(accepting
shrinkage)3H= Z10] old, %485 A#(counteracting
shrinkage)3l7] 9% Al&E $Hd= AFo] rh(UF9,
2017).

BAP A 20220 et el QAo 2JFHH F 2871<]
Ay e F BE Aye] oA 20729714 A= FU77F g
g oA ol = E3FIL(KOSIS, 2023), 204091 SR AEZ 2}
A8 119 FAA- & =A712AE F 870 Al elA FAAE
2040 AR FA A EL} B 2 AlY Q-5 RHEste] Alg
< FHoIE 53] 20209 diH] 2040390 Al FU2] 10%
ol & Zog Zag SR AAEE B O B &4t
FAA Y ZAZI AN E TA] LR QAT R AT F
Y & 2ARS TATL RS0 R AAslal 4t ST
Aolghs A& FAR sfaL ot oo FEAZR(FA FE3|
FR)NAE 20129 5E THEZ|EY, o ZAS I EAYH7HA|
TE AFEo 2N A 7| BAEA AY QAT HRE
HW7EstaL glovt, ol#gt Wyt tid AlEo] ALl fREE Al
ol A 2= o] A dist w=uio] REstar, 43 ¥
7t Y2 AgYE]o] Friol gt A LA RSk 3
S AYaL QIck(233] 9, 2014). T FAWARAAE 20219
o] A= Al & dlolelE BA4st AR 9 A4St
3, AaEd37E A 2 7NAA g 3 SEdE A
st o), R|=8hE dlolElE ARSI wiEel] AR o
AFo A A& 02 WA 4= Sl A A7RIE 4
P 4= itk FAIE AU Qi oo £ At A= XYY
AT 5729 717he DA, A7NA, A&E PR Jedte
wee AR, zF mee] iFAE 9FE vRE AT
A - Exo)§ B4 2218 ERIst I AY Hedof] 7|94%
T = AAREE A SRR} B4

I, MASHS
1, elpztact TAl] £4

AFFEE AA FAG =7t Lo W3} g}, wejst
TLoE U3 A&H o) AY AT AT £4o] W= A A
AL oojsln] H 2 A AR o2 EA19] 24 (Urban Shrink-
age)| ZHo| A TlatA =2=]al 9ltHAudirac, 2018 Nelle
et al., 2017; ©]3|A 34, 2014; Schilling and Logan,
2008). LEA19] o]l Tk 20009 271 AT F2 AT
2 Elot Ao ZF3FaL 9loLt, 2000 TR ALHA AT
3H3] S9a g A719A 4 28 3 59 BAA F8E

26 2=, M9 Has (2024)

stz AlASFE AL Wiechmann T., 2009: Reckien and
Martinez-Fernandez, 2011), & Aol A= A4 45, ¢+
ohA] Wiz} wejst AR, Ad- A, A 9 PPA L
Wsle} -2 tioFstal B3I =9 A5Ago] gt AEA ¥
“Jempirical phenomenon)2.& %23}l QltHHaase at al.,
2016)(Figure 1).
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T, 2011), AEAL @2 =71 A Q] AQA LS ASHA
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M A AR 7)HEe] EAZE EAR St ofs] dAke] Aaz
GEE AL E 9EE AYE o BEY 5 Qi) 59,
shte] £7 Abdofl digt | E40] F A% olET ATHEL
o] FEHAA H=tl, FH A F % AR, 24 Adofl o
T 4 AEET =W EAISO| E UL B2 AN
tHPloger, 2012). U] ol Al2e] HER Q8] P2
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Figure 1. Urban reduction framework
Source: Modified from Haase et al., 2016
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TN dAA o2 AAYEY F71e A9 BAY AA7IE 7
oA, A2y 7|9re] A4k 23, FY FolA= oFA7HA|
+ AAgh AT UEhaL QIA] grow, efjul A HE,
7 T HF ARl FEPY YR AP G4 AT AAE A
3kl JrHE4: 9], 2016)(Table 1), F7HF-23+2 o)A
AgAe] 802 Wo3Hurban sprawl) #4o] diEAolct,
weJSk= 714 Al7HR9] AFRlEe] #1732, AAE o7 9] Hs}
2 Q3f) keA] oFog o]Fsl= @Attt HlmelAl= 1970 )
o SolAAA 783} Zo] 2HiEH LAIEE FHoE st
AREQNL, HERO|E, PAERE, FUERES} 22 =9
QE A EAIEY] A @A) LASE A w2 HY
B RIE, 295 A Y7 AP FY HFo A9 749 A
4291 B50] A8hE] i Audirac, 2018). =< 7%, 1980
Ao ol % 7§Ql AFEAL 7-0] HHESFEHA], o 750 EA|of A
|3} WA AL . 53] SRR} AR F2
2 A Qo] v AleAlZE AdE o= 7] AI7HA| H
ST g o] 2AEAL, FATHRA Y FAEY wjolHE
2R HEEF, 2010).

2, AFZAX|Ho] it MHAT

QAo gt Al ol AR} A2 vkl uha}
chEA] Uehtel, £A9] 4 SHoA 2a 8 W4 A7EL
£ 27517] 9% ATAAA S 44 71RE A7Ajo] vet cha
7 Vehdeh, o)& QlFizhae] $at 717ho] whet Bisie] e,

Table 1. Urban population growth rate by industrial based

cities
Population
Classification 2005 2020 growth
rate

Ulsan 1,087,648 1,136,017 448
Pohang 507,062 502916 -0.81
Manufacturing =y nowon 1086530 1036738 -458

based city
Gumi 374614 416328 1114
Gwangyang 138098 151,769 990
Taebaek 52,463 42,719 -18.67
Coal mine Samcheok 73134 65243 -1078

industry

based city Boryeong 108056 100,229 -7.24
Mungyeong 78068 71406 852
Gimje 102,720 82450 -19.73
Agriculture Jeongeup 129,060 108508  -15692
and fishing Nonsan 134217 116675  -13.06
basedcity i ongcheon 107,337 1020156  -496
DongHea 99,230 90,593 870

A @714, $714, A713 717028 E7% 4 itk 2~54 1
@713 W3le] 53 AFSIHSCIRN, 2004; Wiechmann
T., 2009, Stryjakiewicz, 2013), 10~2099d 7t9] F- 374 W
SHWolff and Wiechmann, 2018: +&% €], 2016: <1<,
2023; 714E, 2012; o)A} - k=g, 2021), 7123l 40~50' ©]
49 713 H3E BET 97 F ArE2el E Rt AT
3 7]E0] L{'E]‘Ld't}(Schil]jng and Logan, 2008: Reckien and
Martinez-Fernandez, 2011) (Table 2),

AYPATLE A7d2 B 7|7 et 2Rs2d, d7d4a
T 7170o]| met A7 A9 B8] Bt A& T
ek, ATFHES ©71A HslE WA AFole BY A=
of digh Bl ATHEEAIE tdos wFHIAH Aot
EAQ AY, gl vAE 9FE ePBAYREE <,
2021), 54 7+] AT A-UHFE B8] A FEE(HEA,
FAEA|, HIEA) FAA B4 1 2A] Y| AlE § =4 §40]
AT ol vlA= FEE BT A Y- A, 2013)
ol Aot ATFEEY F-B713 HAE WI dFeA=
202119 AR} 897) AT ALR RS ASo2 TR O
T, oiF Aol gt d71 FUisla qlow A9 AdTda
99| A& YT EAoIU FAASY AT £X B4, Ja3/
AR AT S S AR AT T FE YT AR U SA
o o3} AFSHRATHCEAG- HZHS, 2022a; QA A,
2022b: %54 olot2t, 2022; UE7E 2022: B2, 2023). EJF
theo] dtollA] bR AT ARG L B-E31HA
U, A= e YA - E g4 AT EaA9E e ¢
T-ARAA E40 WE 23 74 T I8 33l 4 &
A A ASHATHO A - =, 20215 A3, 2023; Bt
A 2, 2023; oIt 253, 2023; FER, 2023).

71 9l 717&2012), Wolff and Wiechmann(2018), 94
)(2018) T AFelAE T2 Aol e 7Ike &
Foto] ARG APttt 7148(2012)9 dellAE
19959~2010% Afe] ] 713k 2 A= 71F 154, 109, 5892
E ARSI, 2E 7|3 A4S UEhls A Y F 4T
T4 B G E AAste] ATa4a B A andof ojgh
AE2AME 384 Wolff and Wiechmann(2018)9] d++
o] 4= SCiRN(Shrinking Cities International Research
Network)®] jof] we} Q14 AAHE |43, 7183, YA
A PR FESIN AFHLT o]FojA = BEAEY S
olsleict, o] AtollA “A&A d-ga EA](Continuously
shrinking cities)"& 1990\4+€] 20104714] 5 ©+9]2] 47§ 7]
%, BE 71301 0.15% oV T4T EAE Yulshy, “7Hd
2 Q734 EA(Episodically shrinking cities) = 24| 7]7F
A= U771 0,15% ol Fastg o, g 717k ool <
F7t A o|AY Z7IRE EAIE Yuigict, ‘YAl ATA
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Table 2. Criteria for depopulation area

Author

Chang and Jung (2022a)

Chang and Jung (2022b)

Lim (2022)

Chang (2023)

Criteria for establishing population
reduction areas

Population decline area designated by
the Ministry of Public Administration and
Security in 2021 (Population decline index
reflecting the annual average population
decline rate for & years and 20 years)

Research content

Characteristics of policy implementation in
population-decreased areas

Characteristics of moving population and the
population distribution of vulnerable people in
population declining areas

Financial outlets affecting the net inflow of
young people in population declining areas

Comparison of natural and social population
increase characteristics in population-
decreased areas and non-population-decreased
areas

Lee and Han (2021)

Population decline area for 15 Years

Comparison of the type of population decline
area and the characteristics of total population
and natural/social population growth and
deterioration

Stryjakiewicz and Population declining at least 0.156% per Policy cases in long-term, short-term, and
Jaroszewska (2016) annum for at least 5 years episodic population reduction areas

Areas with continuous population decline:

Areas with population decline of 0.15% or

more in all four periods every five years for

En(;:ren?lslem population reduction areas: Spatial distribution and unemployment rate,
Wolff and Wiechmann (2018) Population reduction areas of 0.15% or more EDR aging lovel. balaned ofnatlitaljsocidl

for two periods or more

Temporary population reduction area:
Although not a continuous decline, a
population reduction area of 0.156% or more in
one period

population growth, and birth rate comparison of
population decline areas by type

Schilling and Logan (2008)

Areas with a population decline of more than
25% in 40 years

A study on the adaptation strategy of green
infrastructure in atrophic city

Reckien and
Martinez- Fernandez (2011)

Areas where population and employment
have declined over the past 40-50 years

Analysis of urban reduction and migration
sources from the spatial mismatch perspective

Ki (2012)

Areas that have all declined in population in

Survey of local residents and public officials in

the last 15, 10, and 5 years

population-decreased areas

EA|(Temporarily shrinking cities)= 24| 7|13olA= Q1+
7F0.15% o}/ FA8EA] ko), 243t 3 7171 oo 4] Q1+
7} 71EA] ol AAE EAE ujditt, J2a o)#F f30]
EA9 Ty s X[ 9] ARl BAA 4wt ohEA U
ER}7| gigoll, A4 AA g Felof ek ofE A 28
sfofgttl= AJAPES AAIBEAL ITHWolff and Wiechmann,
2018). Y4]3](2018)2] A5t A 1995~2005%1, 2005~2016%1
S8 7|7+ W] ATERE Al wet A5 /AAA AE
3, E/A e E {88 FESH, 4 £3Y AlY
X 548 RAS, 1 43, A4H0E A7} 2aste A

& 22 4R APEAOl, 2UE AT AT FL03
Q179] 749} I} 708 W02 ey,

28 "ZEAE, M59H H4S (2024)

3. QP HAKX|S 2 HA Y

THOlA ARG E T 02 8k A2 At
AR AR 3 EWER| YESIA Y, EAAAY
AR o] AlRPEAL glo, 2 Ao ue A FAN 5
g &-=0] golsithTable 3).

AR AL H7Rr PS8, 2 gAY A
o 580l Aste 719] @t dg A B FHEHR
A3, g WS- w2 AR 7N AlaF Aok A
B 52 91 Ao ojFoct, AFAAA G2 AT
oA 879 AR AFSHE, YR, Fde
ol FE, FUUF, AP E, 7R, 2SAE, WA
E)E B8l A ARG, o)F Al ©2 712AAA]
oA 712AE R AlRYAR S vid sto] PR A
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Table 3. Policies related to depopulation area in Korea

Classification Population depopulation area

[ et e Ministry of The Interior and Safety

Growth promotion area

Ministry of Land, Infrastructure and

Urban regeneration revitalization
area

Ministry of Land, Infrastructure and

notice Transport Transport
Special Act on Balanced National
i Development, Special Act on Special Act on Balanced National Special Act on the Promotion and
Support for Population Reduction  Development Support of Urban Regeneration
Areas
- Promote equal opportunities for - Strengthening of regional
“Hmatngreygnch iy oy - rEer?fgrr]lilta?r?:ﬁiO(?fn:er}gnal - Fni?c?gﬂg‘lt(ieosn and creation of new
Designated improving settlement conditions independent devel%%men ¢ functions
PHEPEESE i gg\?;{éb%isnio balanced:nEnanal capabilities - Utilization of local resources
P - Improve the quality of life and - Economic, social, physical, and
promote sustainable development  environmental activation
- Education/capacity building for
- Support for new installation, _ Expansion of infrastructure and residents
Special act maintenance, and maintenance of increase of state funding subsidy - Projects fpr modemlzat|on of
transportation, education, culture, rate etc commercial infrastructure and
and living infrastructure ' development of complex transfer
centers, efc.
. fr;\.;eerage annual population growth Population density
i i Eﬁzﬂggi);gvz%ﬁ:dr:;e - Total number of population
Specified criteria® "Yaungpeoples it migralion fatey Local income tax - Total number of businesses

- Daytime population

- The ratio of aging and youth

- The ratio of early birth

- Degree of financial independence

-GRDP
-S0C

- Percentage of old buildings

- Regional accessibility

Designated units ~ Si-Gun-Gu Si-Gun

Autonomous local government
(Gu/Deng/Counting District)

Source : Korea Research Institute for Human Settlements, 2019; Korea Ministry of Government Legislation(https.//www.law.gokr), Ministry of The Interior

and Safety(https.//www.mois.go.kr)
S AETH, A9 & SHE AFshs Ao AFEH
20219 Hz2 AAQH AFFLAH L F 897l 40|n, F7HH 0
2 WAAY 1870E XAt =AY A AAE AT A
glojc},

AAEAA AL TS7 L ASEY, o YA AAsh=
Aoz 20009 FHE:= A=A 20144, 201990 AHAH
ot et FHAE, 550 AR, A9 A4
Y dHolgE &A481Y 7RI ANE3 9] A AAH =
EuFHoA HFHoR 24 - JASHY, 7|¥AAE B 9 =
H] 2| H2E AFFY S Algtich, =AY o
220134 "EAIRAY B33t 9 2ol A3 S (ol =AIA
AEER), AR olF XH9 ABlA-FAA - 32 S4Y3tE
Al A= AFolot, EARBS SR H LS RENFE-O
F7 A7 B O wheh SHA]- = FHA oA A%
28] A 5 =AAAAEA Y S F3kaL, 2 AR Al
ABAZ A QB4 AEE e ol AlF F, Al
A FRE o EAINASELAUBY HolE AA UF- A
& A8 ARgiH| o] AR =7loll A A stA Rt =AY
BB Ge WA HE ARk NGY AL, FAYGA &

Za Rel =¥ AZE Hlgoly, Z Al- oA =AIRAIHY
A8 =9 Al AAEH o2 ARAQ HE A 71EE HEE ¢
ek, 71E EAAAY 2250 det BAZIREE, FAHAIZHA
Y, AR, FAANANYY, SEevAErIE ek
TR A getg o, 2022 R E = AAARY T B3] £
7] f8 o2 B3 7lHstgct, EARR/ISA G 214G
Z A2 13 ol FE RS YE R S, SEATHAA
Mgt FEAAARE 7IRIeE HAE AAYAEE B78lY
Al g A4 o] didEle}l QAIE|EE HoRitH=E
WFE 2022).

AFAA G- 2021 FAPARAA R IR G Y=t
o|F et =27} FAISkE| AL QAT oFF Al 7]7k0] &
A| ofok XA o) % A dlof| gt A7} ol T A7)
ZQl T 3 A w o] WAg Ao= AtaE
o}, AR 0] ALo)l= 20190 Al WA= AT AR
ARG F 72 96%2] 2| Fe] 33] A4 JFEARA G2 XA E]
o] A3 Azo] digh A7t Bagh Ao, EANILIS
A9 =3 A Al F SABAIYRA G o2 2 H A Qe 4
5 7]& A&7t AAEZR] g BAE 52 AU o] B9
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avfeh i Argetel izt A7+ B asich
4. 24

AT A2 BEA F49| SHA B =953l 9
o, g3, FAA, 23 Hg SOz s FAEHH,
EA] I5te] AR alet AR A (segregation), HYUE 7L
=4 3585 =] Al 2 - A 992 v A
& A2 BF7I) w2t gd=2A FoE 4 A=d, AAH 7]
Zbell Bk £33 d71A(1~59), F71A(10d~209), 713
20 ooz FEE & glom, J4 A A& 7|7kl gt
FHoEE 717, 7HEE, AFH LR L8T 4 . o1FA
B 719 43S S EN 3 £ AR A4 &
gl g2A vehdrhs 22 84 4 Jloh EZ FujeliA o
T4 digh glolgE 7|5t 2 QIR AT HRFIA]
o, EANIRGSA Y 55 A5l A @Al oish
oS A 2Y5H Qo AT g, Fd-FHAS 3
Z} A4, 719 B 5 A9 Y AFE T STl B
34 A 5= AlsiE AL e,

AgaTolr g A=y @7te] dF5EE 8 9+
= F2 A9 A, A& 9 &/YT U7 ols ugt A
F7F diF-gelH, d7gas FH 7IREE 10~209 28 AAT
TA71A e IR AFEolME A ERA Y o %
AHE]- BAIA EA4doll sl R A4S v #U" 4 AUl
EZ AFEE QS 7IEE o] TR EN 99| 9l
T4 o5LE Hrf ARA 02 Jdslal, FPSFOEN 24
o] AHE]- BA - 2193 §4E& A= 819ict. & delrle
A aTolxier Zol A7TE BdE ARH = JHE] 9
3 7|ZPEE AFSHES Holsle] 3713, B713, A&7
THEA G Adegict, B3 AP aete] AEgS SEs)
7] §13l, 71& QoA Aot ALl AR - A - A2 A &
el disll =2l s 2dste] =A19] EX|ol§ 4 tis]
Fpl R EA R LR R i e

kA 2 AtollAle AT i olF2| A, A, EA
ol-& ¥ dlo|g 9] 50| 7HsRE 20050 ~2020'd Afo]2] o]
B & 1581, AP ATFoA 2ol 59 HE FE8te] 7
T2 FEES Hovt ¥, AR UF 73] wEt 2d
9] T4 M-S AR ol& B3l AR AtolA FelmlsiA
e 2199 ALz - A2 S0 I EXolE 542 71
o2 BN AFHOE ofFRt kA 54 89US0] A7
Z, @713, 253 FEE vAE 9B 1 £E5 oot
saL, AA AAREE AAERaLA B3I

30 2EAE, HsoH Has (2024)

. Are] ey
1, EA10| el 3 ur

2 Ao A gel dtad@Ae] 2199 elTsts, 3|
|, Ex|o| 83 A1} #lo| glrhe 7Hd& AAsta, d= Al-
=78 o ATE +Psign). Bt =AQ Arta @
AL A, A7NE, A4H P02 Rl 7 3R ¥
ZHEE BAo] 2 A Yelt=Ag gelslaL, 74 98 938
Q1] zjojof ujel A Folg AT EAo] w9 A
= AT 22970 F EARYQ) QAFAA AL, AAEE
57, AFE AFA, AAEAE AT 22570 AFolct, 24
off AMgE TEHeE FUSEAGATY FAF SEEIH,
AFE7e] 717 2 A&Adof wet FFa21e) zjolzt et
A vz 4 F&5ue AP E 2EEo
MODEL1(20059~20204 Atole] &A713 A3XZHE),
MODEL2(20159~20204 Afo]e] ©7]1% QFZZE),
MODEL3(2005%1, 20104, 20154, 20204 Alo]e] Ql-27}+8
o] Bt A& AFSHE)L AAs S AY9
FolA oJulole ¥R =Ed AT, AAE, 3NFRA
QA58 EF3IGaL, B AoA Agdrete) 2pEg S ga
317] $18) B2 8QofA Exjol g B £EAY vl & ¥
S$E 8319t 979 eAE ol XY 9AZ ZleE
et

A WAR, A A2 T 9HE Q7EA Y FE B
oL F7HA A7) Belslgltt. = WAE, LISA Cluster
AL 53 ArraA g} A A 7k9] F7HA A7 EA
< ERIEgL Al MIAR, 371 §39] AFFHES TS
2 ARy, RS, e ny e E8dt] 19
4 JFgaQle metetar, RS v|waoict xR By
Ang st A ol A7 A, FF A7 e
A& =390

2. 3EHEE

37132 g 0] g#AQ By FIHAIARY(Spatial Lag
Model)#} F7F2 A2 F(Spatial Error Model)oltt, F7FAA}
B2 F3 271wl F5 E45ke 2¥olY, ¥
AR H L FHA A7) do] eapgte] EAgcia 7HE
o, o] RS T 3 A7) de/dol EAE o), 7]
£9] AuHAQl B4 (Ordinary Least Square Method)E
tiilste] 240 BgEct 2 AFoMe dnt AP
SRS, FHeAR Y9 ARghE 25 vluwsiglon, 4
2ol WAl ohg 4 (1), (), )22k
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Y;=a+fx;te;i=1,n (1
Y=pWY+ Xg+e,e ~ N(0,0°1) v))
Y=XB+u,u=AWu+te,e ~ N0,5°D 3)

A1 2), (B)ellA Y Nx1 F&34 HE, Wi 3o 223031
NXN 38, ex Nx1 22 HlH, p= 3AFSHHES9
B A7) 3| A5 (spatial auto-regressive coefficient), ui=
FA71F A E Yehfis 228 (spatially lagged error
term), A IR A AASE, e ArTE £
et (k+1)x1 S A Qe g 242 ouigicHo] 3]
A- 37, 2014).

£ dFoE 5 A EE sl A 7132 7]
TR 713, @713, ASH 2R sk, 7€ AH
A BEEIL Y= A At Aolvt B3 EEE LERY
A 2RI Al S (EES) SATFEEE A/SHch
A7 A A Y THAAHE A58 52 SET et
2A, B3E aQloz QI8 WAsh= ARE dTols 59 9
F& RHE AL, A Qe A A4S dEsh=d &olst
th. ¥hd, (Figure 2)ofiAle} o] 713, @714, A& -4
& A T BEAE AJolE HRAT, AP FoA 2t
AFARA G & Aol EET AFaAge] 33 &
FE sy, AT AR Ho] 37 mellofA <]
A7t 7P sk 1, 28919 33 2 2 Z98iaL
N2 A71H, ©71F, A5 Ao A B 1, 22910 8

Depopulation Areas, Ministry

of the Interior and Safety(2021) in population

A

MODEL1 _ Long-term decline

Fohs A5 ik, FARFAA BAR, SARERA T 5
BT 5 45 Aol AllEe] 11, 23] o A Hls] ¢
TEEE0] W2 A B, Y HIUE, T5 ARA, 7]
7VEE, Y FRE, BT 50l dFEaA g =] 3
ot o= FWPHT] AFgeAY AA 7IEe] 8719 A+
2A(EHE ATSHE, ATUE, FUeolTE, UL,
Y, fadulE, 224 APAEDE TTHe=
st AL, HF APA] 2 AR, w2k @,
T7RERERAAUS S HAE AR 2FH o= AEY] o
(7R, 2021) AAIHQ QA2 H9] FH2 B2} 2}
olF Uehii= AolZhal {58 < At ERE BN <)
THEA G & Aol EE7L BV - NS AFAeAY
= M e} ST A9 107 EARNE HiFE o
Ak wH, ©71F AR A49] 107] A F 47Hte]
AL, 712 - A5 QAR A T4 FIEGE 2}
£ Uehfl= 2E EAF 4 UK Table 4, 5).

2. BT AP dEd H s34y

SR A, 2 A9 Hlole = XA ARE 23
817] wiEo] F7HA A7) & WAlshaL lvkal 7Hgslal,
4 9] A S Belslr] Y8l 5] 30 A1
TS A8 A A, 4713, @714, AS3 A7
Ao 4] = 0.1 o4Fe] Moran's I gho] 3aE]o] Uxkz{Ql 3]
A=A R F8FEA] 0] o Ag A og YElt ®
g 243 S4E ZF(MODEL3)OA 7 & 1M #7138
o] Yehh= AL 2IEHIHFigure 3). T3 g3A4 02
QIR 2A it R R/E sy flal, £4 A SHusE
o] A2 Ql(Variance Inflation Factor)S a9t o]

MODEL2 _ Short-term decline
in population

MODEL3 _ Continuous decline
in population

Figure 2. Spatial distribution of MOIS's depopulation areas and long-term, short-term, and continuous depopulation areas
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Table 4. Top 10 of depopulation areas

TOP Long-term (05'~20") Short-term (15'~20") Average by 3 period (05'~20")
1 Daegu Seo-gu* 320 Daegu Seo-gu* -171 Daegu Seo-gu* -120
2 Busan Yeongdo-gu*  -304 Incheon Dong-gu -138 Busan Yeongdo-gu* -114
3 Gyeongnam Hapcheon-gun* -243 Gyeonggi  Gwangmyeong-si -13.4  Gyeongnam Hapcheon-gun* -88
4 Jeonnam Boseong-gun*  -23.8 Jeonnam  Jangheung-gun* -13.1 Jeonnam  Boseong-gun* 87
5 Jeonnam  Goheung-gun* -237 Busan Yeongdo-gu -124 Jeonnam  Goheung-gun* -86
6 Busan Sasang-qu 225 Incheon Gyeyang-qu -11.2 Busan Sasang-gu 85
¥ Busan Seo-gu* 210 Ulsan Jung-gu -110 Busan Seo-gu* 82
8 Daejeon Daedeok-gu 203 Gangwon Goseong-gun* -11.0 Daejeon Daedeok-gu 75
9 Jeonnam Hampyeong-gun* -202 Incheon Bupyeong-gu  -11.0 Jeonnam Hampyeong-gun* -7.3
10  Jeonnam Haenam-gun* 201 Gyeongnam Hadong-gun* -109 Jeonnam Haenam-gun* 72
*MOIS's depopulation areas
Table 5. Top 10 of population growth areas
TOP Long-term (05'~20") Short-term (15'~20") Average by 3 period (05'~20")

1 Sejong-si 3221 Gyeonggi Hanam-si 76.0 Sejong-si 745
2 Gyeonggi Hwaseong-si 1884 Sejong-si 687 Gyeonggi Hwaseong-si 440
3 Seoul Gangseo-gu 156.4 Seoul Gangseo-gu 458 Seoul Gangseo-gu 378
4 Gyeonggi Gimpo-si 1287 Gyeonggi Hwaseong-si 434 Gyeonggi Hanam-si 334
5 Gyeonggi Hanam-si 1209 Gyeonggi Gimpo-si 364 Gyeonggi Gimpo-si 324
6 Busan Gijang-gun 1179 Daegu Dalseong-gun 345 Busan Gijang-gun 304
7 Gyeonggi Gwangju-si 781 Gyeonggi Siheung-si 258 Gyeonggi Osan-si 27
8 Gyeonggi Paju-si 779 Kyoungbuk  Yecheon-gun 245 Gyeonggi Paju-si 216
9 Gyeonggi Osan-si 769 Chungbuk  Jincheon-gun 231 Gyeonggi Gwangju-si 21.3
10 Daegu Dalseong-gun 638 Gyeonggi Gwangju-si 222 Daegu Dalseong-gun 184

Lagged 2005-2020 Population Growth Rate

MODEL1 _ L ong-term depopulation
Moran's 1:0.193

32

=1 3 7 T
2005-2020 Population Growth Rate

[]

Laggad 2015-2020 Population Growth Rate

MODEL2 _ Short-term depopulation
Moran's|:0.109

Laggad Average by 3 perlod Fopulation Growth Rate

MODEL3 _ Continuous depopulation
Moran's 1 :0.230

10

2015-2020 Population Growth Rate

Figure 3. Spatial autocorrelation of long-term, short-term, and continuous depopulation areas

rREAE, H59H HAS (2024)

+ E] 2 3
Average by 3 period Population Growth Rate
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o Q1T B4 ¥igollA ATt 1T U oA 3¢
A (tolerance)7} 0.1 ©|3}, VIF gto] 20 o4 Ak&E|o] HFH
S| A AAIERL 24 AP, ol ALd BE HeEY
T2} A= 0.2 ©140]al VIF 3H2 § u|gho 2 AbEE o], HF
A0 ARE WeEY tgEAAdde BAVE g3 EjIst
#cHTable 6).

3. 3ZtEHES

TheC. 2 GeoDaE AMESH A714, @713, A&F A+F
el gt TR AEAS s, WA, ©713, A4,
A&A JAFIFHES A4 T5HUeR T Y RdE 75
31, gRkEQl BAEH(OLS), FTAIAEFESIM), AR
F(SEM)?] log-likelihood 2} AIC(Akaike Info Criterion)2}
SC(Schwarz Criterion)®] #1& i3l log-likelihood 2]
ol 7H 3L, AICSF SCHkol B W2 23S 7 Rdo 2F

Table 6. Multicollinearity statistics for independent variables

Variable Tolerance  VIF
(EP) Elderly population ~ 0.710 1408
Demographic () Productive 0024 (41099
o population
characteristics
(PD) Population ”
density 0025  (39.520)
(NB) Total number of
businesses DA 808
(NE) Total number of
employees 0273 3.668
Economic (LP) Average annual
characteristics  |and price fluctuation 0.950 1.052
(%)
(BT) Current status of
building transactions 0512 1954
(number of cases)
(AD) Area of
administrative 0.838 1.193
district (m?)
(RA) Fie&dentlal areas 440 7166
ratio (%)
(CA) Commercial
Characteristics  areas ratio (%) 0.382 2615
of land use -
(IA) Ingiustnal areas 0.995 1005
ratio (%)
(UA) Area of per capita
urbanization (m?) 0178 5703
(4ef) Nacanthouse 0055 1047
ratio (%)

*This is the VIF value when the corresponding independent variable is in-
cluded, and it is excluded from this study due to the problem of multicol-
linearity.

2y oz YHsigict, E3, F3AZH Y| R-squared OLS
2o 4] AT (ordinary least suqares estimation)o] ]
3} %= R-squared @3 2] Hd| = U (maximum
likelihood estimation)®fl 2] AF&%]7] wj&ol, R-Squared
e BlaErh= log-likelihood, AICS} SCElE 7[ELo2 W
o5 Table 7).

3719] Rdlof A B QIFFAEN U] vluA] 4%
SlaL 735k oFo] A7 YEREaL, 1 9] MeEolAs 9
813} =719 20§ etk 4713, o7|H, 43 45
e A9 48| ¥ HEAE Uehle A2 A
YA oA} o] H=A o R ST} HSPEHA Q+4dH]
& A 138 UF7F AR Fh= Bl &) H7 Y o2 AT =
Uk, 3 2E oA ARIA 49| F7h= QS EE o
T o AUPAE, 19T AP AY 37HeS 29 Aud
AE Uetilich, ol ARIAl 9] 71 K AH] 83 U4 F
7tz 3 4AQ WS Uehfin, B2 Q73S 71534
Z &= Qlrks AoR A% 4= o, 28]al 191G Al71SE HE
I F7HEo] WoldeE 2|99 47t F7Ish, RidE 1917
A7FeFAA o] Yl F7H&0| ¥ 2|99 QT AAEaL Y=
FAI ALE 4T 4= 9l

Z¥zte] wdlof tigh AuE sl HY, WA A714 A4
BES TH5HSE T MODEL1OA = 37kt o] 2F 1
oz YaEglon, FAZ 54 F AHA o A=E A
A 9] SEC| & ABIAE A FYuldh M= QlE
Uk, EF EX|ol8 EA W FolM= BT WFY 1
o A, AAR Y vl & F7h= Fo] AHHAE, 10T A7
WA 7N 29 ARTEAE YeRll ol A713¢ A
o] Akt A HA7F A Q9] AFAAE 7RSI 5= 9
onf A7 FA, AARHS F7k= US| S0 %t &
9] QS vl E 4= ekl AT 4= et

@713 AFSHES TSHSE T MODEL2OA = F7H4A
AR gol F RFoz HHFE d7]F AFFHES FA
A 54 F AQAY =, TAREEY] ¢} oFe ABaAE vk
al, BX] o|g- 54 F FAA Y Hl&e] F71e} o et ke 4
PAE Eola, 4UXY ul&] 71t 333 oA
£ Holt, o= 574 Aol ARIAIYY} AR =7} F7HE
£, A9 AF7hell 3782 Q YIS v, BHE ARIA
oF FAR}F 71 EolE BF A9Y AFHLE 7IES A
Uk A 9u|ict, 3 ©7130o] A9 FA -4 Y vl
0] FoHAH AF57lol 383 FFE v 4= AR, B
= A - A4 A9 vl&o] @old AL QFa4a & 7t
&3HA)715L, 53] 7 2|9 vl&9] Fae d7|A Ad+-da @
ol 71 2 & v]R= Aoz AT 4= it (Table 5]
A ERIF &= 3lR0l, @713 A+t7t F71eE Al 7] shEAl,

I..

i
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Table 7. Analysis results

MODEL 1 MODEL 2 MODEL 3
(Long-term population growth rate) (Short-term population growth rate) (Continuous population growth rate)
oLsS SLM SEM oLS SLM SEM oLsS SLM SEM
CONSTANT -34.7163%* -327183"* 360878 -129246™* -141751"* -129203"* -14.1922"** -136008™* -14.6933"**
E;g?:gtfnpggs EP 0.1824™ 01580 021872"* 02946 03383 02044™ 02811 02587 03177
NB 0.2101™* 02020 0.1933"* 00914 0.0926™ 0.0913™ 0.2045"* 0.2858"* 0.2970™*
e NE 00270 00273  -00338 0.1110% 01150 0.1110™ 00102 00117  -00336
characteristics |p o oooo 0.0001 00001 00036 00016 00036 00010 -00007  -0.0008
BT 0.0771"* 0.0801™ 0.0842"* 00003  -0.0001 00003  0.0440™* 0.0460* 0.0489™*
AD 02370 02583 02853 05730 04405  05724*  0.1052 0.1204 01192
RA 0.0686™* 00715** 0.0739"™ 04478™ 04368™ 04478™ (00813  0.0850** 0.0870"™*
Characteristics CA  0.0594™  0.0598™*  0.0537"* 0.1002"* 0.0973"* 0.1002™* 00325  00321™ 0.0264™
offand use A 00002 00004  -0.0005 0 0 0 0 0 0
UA -0.1033"* 0.1079™* -0.1107"* -0.5498™* -0.5377"* -0.5497"* -0.0442™* -0.0471"* -0.0476"*
VH -00207* -0.0296* -0.0289* -0.0093* -0.0094* -0.0094* -0.0250" -0.0256™* -0.0234™
Lag coeff. - 011242 043339 018441 -0.00228 007973 036792
R-squared 088039 088308 089380 082262 083117 082262 084961 085104 079787
Log-likelihood 888622 886332 879742 672306 667442 672305 615278 614336 -609.220
Akaike info criterion 180124 179866 178348 136861 136088 136861 125456 125467 124244
Schwarzcriterion 184224 184307 182448 140060 140529 140906 129555 129908 128343
Moran's | (error) 0193 0109 0230

*P< 001, #p<.05, *p<.01

SN, HEA), AFA G AEA] 9 iR EA7To] o] o]
A Fo| tiFolet, §3] @izt A7t 71 @ol 713t 8t
'FA19] A, 37] AEARQ] 3P WA FFFEAFE 20289 &
F 71 °F 78,0007 ] AFAIE 0] £ E Ut F, o]t o
TR EA] o] o]FoiR= EAlE @73 AFE 7| 3HF
2l P oAANE W R o]2gh Afto] o] oA A=
2 2R ol A= Qe FAYo] Uehd 4= itk A& 9]
i,

A&A QIS HES TEWULE T MODEL3A = 342
AEFPo| 2F wyFos YAEglon A7|H AF5HE 2
2l MODEL1# 93 2913} 217], W3ko] A9 YA|a3iet, o=
A AR B71A - A5 e B4 370 B2 9
107 E=A] WALk A = RI% 4= QlRo| 714 - A& Q172
& S AR 30 25 7R o, A=A &
A 83lo] oJ3f P Wrhs AL u|di, ST JF 2
FoflA] log-likelihood, AIC®F SCEEE HIWBEH 2|47 <
T+ $4& Z2(MODEL3)7F 713 d+ $4& 24
(MODEL1) Xt} Zg}sietar sjAg 4= qlct,

A AnE SR, Ploger(2012), F+384 2(2016),

M "ZEAE, M59H H4S (2024)

Wolff and Wiechmann (2018)2] 418§ ¢l-tofAe} Zo] A7)
- &4 AFg2A YL A AT, G, &4 5, A
IEE, BAT, ST, L, didT & At A AxE
A FA TAOA] VR, BE RElofA] ARIA| =9 A,
Z 42149 HE7F Al a3 G 221 Ao eyt
ot §HA, @713 A757E 299 MODEL29A = AFIA] 4=
o] wistrt FAR Q| ws] v gFo] E AL AT
A}, o= diat EA] 7o) o] Fo x| = A oA T7]F L.
2 FA A7 ST IR ALR A=Y, jig = ojgh
o] o] AR = AR Hol A= A FAdol U
i = Qloke A iRt B3 SAEA|, JPtalxY ¢
= EAOfA o]#gt tiat Al o] Fold AL T F
AEAA QI FE0] HEHE = o) dF S0 I A+
o] A%, FxAlEA 200997 UFE AR olg 20059
~2020%d Ato] oF 45%2] Q147 F7Fstal, 20154~20201 Afo]
4714 7172 oF 21%9] A7t 718kt ¥, A2 A
A QA T AYE, FBEE A dF ALY B
9 107] A2 EREY, 9713280 of 11~13%2] Q7 &
253, A71Ho2E oF 11~19%2] Q7 Zad AL I
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= AT, mehr] 71E EA] R Q12 Ao 2L EA
MEe FZ 4F, A2 TAEAY A7 L2 ABi8ke
7ol asitt, S50 A +QE L e dTEEA Y B
R RAFERA Y, ARG A2 ot EAARE &
HE A7 ATFIER7T 52 ATt 2 FAEAAY
AT f- 2 Alve|ee) dis e 52 stk I S &
FEH RS B2 5 E Aol

ER @71H A5HE BN A7 - NS dFSH
€ 2y 2] A5 A 5 Wt fAuIsR AL, SAR}
o] = oSl YERET, ol d5E A A 471 714
oli A&2|Ql 7571 PgAel 71q3kaL Jlohal AT
AW, A 2] FARR; 422] W= A7 A A5 Q- SR
o @714 758l B 982 vIRTL AT 5= 3l &,
Q702 Q9] FAREY 4271 F7I5HE EAI /157
o Foid 4 UAR, A&SH 0|1 7| EA| A7
© 37 92 VAR et wEbA Z71E 25 T HSt
e AR R ARIAIS 71 G AEE, AT
A, ARG A Aol F3718 ol F A
A 5 F7HE = e e R4Sk o) Basi,

V.d &

EAQ T aE 5001 A ARE v 5§ AlR=lA
HA et e, 2 SAEAY WA Ao &
WP =2=|an Qi ol wiet 7]E 4R A7 EAIAIRS
Hj2ictele] gl atE A glod, fejuRtME A|&SEE
A7 Al wheh At 14)9] Zgho] WAt Alolct
EAS] QAT AeE A Fao] WA, EAS] A - BA| -
H] HER AZHAY, AG AAE A7) 800 %
€T 7FsAdol ok wWEbA AFAAA RS AEsal, 2Het
3 AR GRS 2 EShs A0l TasiTh

£ dFexE e B 73] maEt A7)E, @714,
ASH Y Favt dolus Ao s 7251 74 9 ¥R
o oish 248k BE R X F2] AFSHEL 1P
AT R ARAAY 7, FA - FhA G vl & SHETe] F2 A
WA =2EeH, 103 A7IEPEE, 3712 S88d=
=9 AuuArE FEE G ol A=A s AL A
AA BE EAY A 24 AU AR Bl &
3, AR 9] ST FA - A9 F71 5 AY 4kl
A A9 757l 34AY 9T vAE AL
Z 4T 5 ok 4 BY9 24 AAE duEE, 714 A
S2 AFSHE B2 7 99059 97 ol A A
sh, A53 JIFSHE 292 d9Fe] o 2 ZoE g
wow, 9713 AFSHE BT 2 7 AelE Uit

53] FARY vl&9 F7h= @713 A4SHEl & FFE vl
A, B713 - A&3 QFFAEN s BlalA 242 G vlA
o, 235]2] ARJA 9] F77H o & 3 v|A= o= Y
ok, 53] it FADRY A=A AW A S A3 ol
Ao A] QlfFAES] ol A ey diio] B HY
& Hesto] EAPPER Q1% JFFAE 7} 52 TS 5,
ZE 43U H U A S 22e Hart ok, E3HA7|F-
A&2 Qlt Wslofl= AFYAIS =0 P Bol W] o,
UrFA S, FAASAR A Y oy 571 oA
T AA 5 S7HAE & Qe ek BASH= o] Fast
o}, tEo] UPHAA AL A A 2 AR 2] Aol
b A Holug Ak eA|9] Ak] 443} Qo -& WSt
of tigt F712Ql U P of-g et vigdo] Hasirh= A
& AARRHE,

2 AFolA Atgae] I 717t wet BA1E AlEslsta,
Z}2}e] geFagle ARSItk Holkls oulzt gled, blo
B 159 A2 Q3] Hot F7])3<Ql 71719 Hlol £40] o|F
ofZ|7] g A, 22|al A9 &5 U Al 22 AA|1 Y £4
W7t FEE Qo oA A9 HAE AYaL ot E3E
XA oz 3fA w7t thge AA=d= A27E3ARE
(Geographically Weighted Regression, GWR) 5-& 83}
o 2 A7 24 Ao} vlud A, 6 Hedes =97t 7t
8 Aoz Almdrt, uabA FF A Holg 5 2 A
TS B85l WA A4-E BASRITY, AaaR Y o
& etol] it =& s Uz 4= 9l Aol

F1. @ QAKX NI 71E: @ ST QB8 = 20147t 54

Zh#HEE 3 ZAFH| © UL = FRYAETY HAY © FHA 20|
& = 2l 587t F9 2015At 4/HE HYRHL 4= @ F2RHL =
AFQITL + (FZIFURLFIIRECR) @ DHE} - FAE HIZ = &
= 557k 65M| O[4f or 14AM| Olat 2HY/ESI B ZEME = £2 5
2h EMOt /AU 441 000 @ AEARE = 22 557 X[XEH| Xt
M/ oA 2*100
@ NEETIXY XH HIR7|Z: @ QHUE = Al 2 FRISEQIFL/A|-
T B © Q1757tg: Hmd olrHElg(ER) oMY Hi) © X
o K= A Dofin mospagokn)el IS A K& He @ XlgiA
SH: XBMISAISZZ |E 212 373 XASH 2% W ® GRDP:
Z|Z A GROP T @ AMES0C: MESOC 117] Aol gt Al-
T U T F2N £ 5255 @ XSE2H=|F LYH=A| ¢
Txaie Al-2e/E XY 7] 0|HHEI XS XIE 7He] nEARA|
Fdy)
@ EARHMEMSIXS XI- ME71E: @ QI 2AXIN: e &2 304
2HQILTL 71E W A7|2 B|mSHe 20% 04 QP ZAX|Y @ X
= 517 3 0| & H&0= QIAyE ZASH XY © SAIE| 4= ZAX|
o @b £[2 1082F BAR| =7t 7HE BRI A|7 (2t H|WSH0 5%0]
A BAF| 4 ZAXY @ 22 58 7 3 04 Hsoz FAIF
471 ZABt XY © LRSS HIg: W 258 5 &2 & 2049 0|
A 7AZ20| 50% 0| AlRl K|
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