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2020 39 MARAZIFH(WHO)e] Z=Z9 Age Hdod o
ol A AlE AS A A F7] & AEW FAbEA oS
H o] 7422 23 H(Ceylan et al, 2020). Ao A A
T AMulx, B, 849, o7 #E 4T gavt FEHA, &
A FAAZE vEE EfA o] @t (Sachs et al, 2022; Sharfi &
Khavarian-Garmsir, 2020).

o Mo

St Sh=r o] AP PR vl &2 244% = OECD 3|9 & oA WA=
A(OECD, 2021), 7b AAGA 1 ulFo] =k oleld oA A
9 0E A9 980 F4e A99A dF 33, 44 37,
o efgo olojd g1¥el ATHAIEA, 2021). AAl 2022 8

2o mgddol i AGYAs 1
90 gt AU = AFY AL BE TH A BAR A
& %

AA AGA T 235%=2 GERTE A, 2022). o= =l #d

AR, AAaE e
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G o] glrt AelA A



2 rh2g. ol w@eye] AAA JFES Aviy gE2A vebdo &
A AU AE 93 AREA AR T, HoR o AAo] Atgee
ol E& At WFA At ol o] Fefo] Al A e
Hs 2 BHAe 57 "otk of# 3 o2 OECD: a4 7wk 4
o] F84E5 Ax3ATHOECD 2020). Lol Bt A9 A
A 9% % BAA HAed Ay =EN, 58] EARG 22 2A9

i oy oA w7t 53 @ el A= COVID-19 e
At Yow A4 gokeol Aldd Bzt gk 2d = gk
29 Ak AbgAE == BE = 7bell mlel @A e 9kth(Sachs et
al,, 2022). & ARWEL AAEH oz AR A A Fr]d FolsiH G &
Ao ME s mhre] Ztew, o= 4 @9 miEde] WIE Es

3
How Feld & vk A e mEU9 AUY F4 4% 4

Al :

ol wel Mz ugE A # EEES Bl 2020d o5 Z=uH9
SAE % AR AR A ATl WA AREe] AEAHS] o
s 2 oY AAE dFEe el HAVIE A olF WEHH 3d
AL 2022 3w7] V1= Ml Ade 3E A7 O Flee vt
Uebdth o] 7 e AdE, AERAAT, LHAFE 5 4d W T8
PS(<HF=F 1> Fae] 74 Y & 2% L3 A W Al wet
GEA e <™ 1-1>), ZdE5e A 2 35l a3 54

2] e7f

A29 o] FAEGY stuets, 7|FHstet EAISE Qg
Az Yol =#3 7bsAdel A7|E A tH(Thomas, 2020;
Connolly et al., 2020; Goodell, 2020). °]&f3t 7}&d ZZ1}19 g9

G FAGm nFe AL, el vl guists dd o



A, o]l Btk A&H7bed Alzgow wWstste AR ool she
Z1o] tH(D'Adamo et al., 2020).

2002). TAIA 0w
o

w7b gRe 7

9 sk = 4 hE9 shet fde] oW adE F s
ofmp Abgl A AQe] A H4, vpolrk AT E4T ojuF FEHGO
2 4EsEA Lolnax dk

22H9 Wadel ZAA AN =4 G M FFe dopn
A, B oATE A AdY AF 49 wEde] A L HRH:
Fol THE HsdA FAWT 2 4N L A9 543 BaAd

W -5

W 5-10

[C] 10-15
[] 15-20
[] 20-25
[] 25-30
[] s0-as
[T 25-50
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1. §EEHAY o2 A 71A &H

3] 55 A (resilience) ©l &2 AEsh A, AAT, E5est 1
I EAAT H AG o] s & ke dEEokdlA oozt
(Dastjerdi et al, 2021; Matyas & Pelling, 2015). &= F-ofo] u}g} t}=
A HEEHE AeS Holw, A F8Hengineering resilience), A Ef st
(ecological resilience), L] 31 #]-8-A](adaptive resilience)2] Al 7}#] =
Hol| &gt =92 s tH(Meerow et al., 2016).

oA Ao AEgHAALS R T4 Fol ofde FEY FH=E A
&3] Eok& F e THS T (Folke et al, 2006). 3 &E&H#HAS
TR Hod Ay 5E&A, Al TheA, A B A5 Thed el
8% 842 AqAXNYG(Holling &  Gunderson, 2002). ¥+H
Holling(1973) @d3< A4 #Y dH= Sds= Ao 245 & &
St HolAM, 34 BE FHE dsts AHSY g9 se4ds
okl & wstels @0l AE A Al xdo] A& YestAY
AES 7 e S IdEgHEder Jddon A IETHA o &

o] AlZFE A tHFolke, 2006; Meerow & Newell, 2015).

Aestd He FdEaEAd Mde te4d H ¥ (multi-equilibrium)
]tq /\]ieﬂo] H]Hz‘sﬂ;@ uk/\l_o.i z]ﬁ:
= S8 FHF3HTyler & Moench, 2012). olu] &F =7
As AL o|FY A2"E T 754 AHVE oldy Y

=
MEE by AUE olFnhs ol B Pod PusE

o2
=
o,
ot
A

c

HL)
oX,

lo

il
S
o F
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2

N

A
oX
©
=
o8
i
@
0
e
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o
D
)
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an
=
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o
o
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jan
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AR A2 ) EEEAdE mAe 2 vy Bgstal 4844
A 28S FZF Y (Batty, 2008; Godschalk, 2003). #-3-% 3] &etalxd e
et Hak g Abd oA ol Al ="leo] Ag gAY &84
el oigk d2S aFstheE Ao, T4 o|HMAHE Eohvte AEs
Exshe Fshd Ho3 dolstth(Klein et al, 2003). &=A] -ofel] 73k
ATE el e AL A He 8ol Axgd wet IEed
ds A4 Aol HZskes Aol g& FHETA itk (Dastjerdi et
al., 2021).

Al sl EEEAd e ey AEHE A aga H5F SH O ETol A
=9 F Y. FeH Ho| A Godschalk(2003)2 =4 3EEHAH S &

g2 A|="d QT FEAVE A&7t ed UMEYAR Hosttt. AL
g2 SHolM = A 2 Ve 97 AFGoRRE Y, A, AR H
Arel A aFAAL 7]Ee] A& A B (Lamond & Poverbs,
2009), 7L 7% S AEs= AL axE At Hamilton, 2009). ©] & o
U= o7t YA, =A A3 2 AAA 1 AEjE A AEo] w
ol vl = Jd=x AEHAHThornbush et al, 2013). A
Wamsler et al.(2013)2 284 AW oy} A3 s)AE aga g
3

Aset, A Fopel AA mAle wHAL wadlrh @Aleh el
AParE ZoAL Wi, E o] UF AL Zolm Aslol o
$8 5t 7% P2 290 459AE FYalel @b Aol

N sd R BT Fokot

Al 2 4 Mz Fxe T2

I WH3tE goldta A XA s}
= XAk k= FE A (Alberti et al,
2003; Pickett et al, 2004). o]% TS AAIZA AlZtol| A AJE]sHEA] LA
s ReEd S o Wagner & Breil(2013)&, 3 F5A7 95520



)

o I

4 Eug
RECEASS oAl EAE BoA 2e o w H
ob7l7l vt W3alsty S8 urhr] wjEolth(Knox, 1991). ©] wjEol
Ao g S 2 AARY HSstees =Ho] TAH AT (Ahern,
2011; Goldschalk, 2003; Pickett et al. 2004; Wamsler et al., 2013).

.

wAe] FEEge e gree] A7 48
1
zS|
o

A AR o 2 33 5271 %

2702 Ao th(Folke, 2006).

Simmie®t Martin(2010)2 &7+ 27k 35, Als] 2 #AY
&

o
dAe e de A4S w AN 9, Ve ¢ £= @444
=] i A

9w A
o 2RYH WAstE BE 1y g e Felgle]l ¥W3tsty A &5t
= A2 WAEs FeAsAd. ol HIURhEIEA 954
(non—equilibrium dynamics)”(Meerow et al., 2016)¢] 7@ o =z A3}

o, AAA e 9 F3H4 HEE 18T oS A7]sA H(Dastjerd
et al., 2021).

SRRl e 22

HAEF oo a g Aol A 7%t Chelleri et al, 2015). & Beilin &
Wilkinson(2015) 3] &H&telAd #d Hto] EAY A JALS & o575
5o dutst ThEst Aladlo g daeststa Jdstsy] Ao dodA

_10_



g Hne 84 Fustgivh

olo] Meerow et al.(2016)& FA] Hofe] 3 HEIEAS A
Al I EErEA e SHAEE 7 AASY o wjE e

SAl Alzdle) 23 E A A9 E = A, A R e Tl
5Ws(who, what, when, where, why)ell #3F 37} 2 Q3 A <ts)

At FAFoRE= Fl]%E‘rE’ﬂHg] =Ao F

3|30l o] Fo A o] 55 BAY EAE A FAVE FUA HE
ok th(Meerow et al., 2019). A|ZHE = = o =
= AAY dAY EA el dssts W 2dS e ¢ dd
(Chelleri & Olazabal, 2012; Vale, 2014). Hol A= A 94 3 l_‘ﬂ—
gEdS =2 1 =2 5§ 1?44 ﬂxﬂ@r o] A A

om
)
)

1o,

oL‘l
18 oot fok
L H

o
_—
ol

ShT}.

Meerow et al.(2016)2 o8 TdANA FH 3= E/‘] 3] &gk A 9
M-S AESH A1 JHEHEA Jds v 2 g
oLk A

o
1o
e
Py
filo
2

RS BEEE Y A A 2EE AR, RS o] dE
HE A3 - W F (socio-ecological), *}3]-7]& % (socio—technical) U]
ER =27} Fofo] HHPS w o=t J)eE 7Y M8
H75ln wH3lo] &5 ) H= pjajeo] IS zetdl= AAE
= Nl Here 5+ Y= s oltf(Meerow et al, 2016).”

Meerow et al.(2019)2> T3+ S| EEH S 93t Al &= do] &
drow $aEsls 54 D sAe] A BANIE AAH AR
S QIAE Y, tget ol TAAAY] AT E nEsteE gy Hola ¥

L4 AAE 8= Aol Fosttha vt kA A3 sk 58] A
glsk 9 AA| g AP AL s|HetEAe] dA Q47 FFFET



1. EAY I EaEd 4dY JHEHA

TAo FEEHA I BHES BAE FAGE Y AY E A
"o 3k o]a7} & 3i(Callaghan & Colton, 2008). ojuf =A] <l
z gHd A2y gl 5 ZF o9 AlaY B A8 A I % T
71 M2 E Y7ol 7]d (Barata-Salgueiro, 2009), 3+ A]~&l W €h= A
a4t vy 947 FET ¢ Sk oy wjAF oA Al~Flo] 7 A
Ha Aol HyAY w eEFHe ¢ Hokstn=z XA JfA, A%
2 A e Qs W o g@E Ao

ofg] AL3|skxlrE Q1A= o] st BH-A E uf, =A Aol 3
HHE EA] A2"Y] A A&7, 28 5 EA Aot
M HAx7r Hgte] A Gete WAS olsste d vl T8 Ao
P38t (Fernandes & Chamusa, 2021). B=A1E A E o8 75 <

2 AR7E ALY 3 EEE A Tofsitte il dAdE o] 9o
(Hardaker et al., 2022), Erkip et al.(2014)2 "ZA] FAHF o AEH}
g2 gost gHdye 3E5HS SIAAN AHE ¢ A 74
1=
2. =X

S| j_p/]:]l 7].‘:7@ 2:994
A 7R AN A =29 E . Dolega & Celinska-Janowicz(2015)& 7

T 5o Xx3ete AAAY ZFdl(Desse et al,
2011; Erkip et al., 2014)3% Fa4, A Aol 49 A7 3= I3
2 =W (Ravenscroft, 2000)9] 3|5 &HA S AxekAth oo Bl 7]
A SH, 5 EAXolE, sk AlFA ol A¢AQl &, a1 oY
= B

2] 5| 21 tH(Dhar

au}
)
oX,
=2
>,
K
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& Khirfan, 2017).

A 83 AE s Ao ARkl BAA A F
&S sth(Cachino, 2014). AAAA A FA gt Ao 7|9
g AdS oladtarat,  Martin(2012)2 A 34 (resistance), 3
(recovery), AAA (reorientation), A (renewal)e] Uyl 7FA] X}l ol A
s|EEEAdS 1FE S ASksidth olw AL AANLAA T4

of gk A<

g Wb o
Jzor

o,

A
7R GAE AASFT ol Z=AFIFe] H-$-% +=3H(adaptive cycle)
o] B2 £S5 A|A3 Holling et al.(2002)3} Pendall et al.(2010)¢] <1
TE ol Aotk Ao AHEAH £ A (growth) - AA
(consolidation) - 4] ¥ (release) - A= F(reorientation)®] 49A = 4
(< 2-1>), 7 GA9 £33 o3 Zo] dojdr.

HA g EgeAde] =2 A dAdME A Fxrh @is] Ao
U FEAEVE Bo AR ddEol o a2da sojue= Y A
¥w Qe FdAgol Srbst HxwAS yastaat s FAAE @
T AJAEE olg nAY FUHE FRbetH, 71 A RSt At A&
dzke] a7t Aol WEgt £ oA AA GACA HadE
2.9 o Fo] JhesiAy 2 AU &Gl s JAI A
e o, AoiFes kgl A7IE gten ol S WA £33
Hstel FAel Aol stRof A& o WA of sz, o Al7]
Wstehs Aol Ads] deskA XS A e FHeFdol FrheH
SRS AT 9ol Ao Al WA HEH WA= BAE 5
AR ARQtel R oS8k X3 FFACR AztEY o] AV
O 548 Ay AAeZdd 22 7hA e FEoly Eaddow
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el SHFFOR AANG. At hE aPAH HHoR A9 FH
of JA7F ANFEE AR oo siEett E = B Fd
o] =1 HPF} FHol S/ F don, IHRTHEA of] A]

7bsAdE gt o

ol= HX I+ A5 JEAT

= 2

Dolega & Celinska—Janowicz(2015)7} #|¢t3t AAe] -S4 <=3t
A

g RS B 7 wACA 4R AT WskehE g3 g

=

g

GROWTH
RESILIENCE HIGH:

Innovation & creativity high
New retail units open up
High retail churn

REORIENTATION THE CONSOLIDATION
RESILIENCE RESILIENCE DECLINING
INCREASING ADAPTIVE T T

Emergence of innovation CYC LE Low retail churn
New interdependecies and Slow responsiveness to
symbiotic relationships change
Institutional support Increasing rigidity
RELEASE

RESILIENCE LOW

Change triggered by economic
or competitive shock

Period of uncertainty

Increasing vacancy rates/
shop closures

<ay 2-1> 499 H3H +@

(£3*]: Dolega & Celinska—Janowicz, 2015)
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Wrigley &

2009;

7 ¢] ¥ ¥ (Barata-Salgueiro,

=

o r~ ) < > L C [
e 4 EWH R g B R MR PR mﬁwwﬁm mﬁmw% ol
o © = B AJr do X m I M £l 11 o S my -
= I3 & of g A = X/ e 1 SN N o} o s
0 3 T <~ o D= o n Mo S op W o
T mszHwﬁ.@%@ﬂAﬂ o L F o P BRW
o R _ —_
- 28 L T L F d =W TR R
i 5 = I % AR ~ I T OO — Ak
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g 3% &rg AL oW 2 AW ol n8a F7} HA9
)

&4 & o2 5B A ¥

AR (EA AH) 1 A2 A3 3

glo] Asshatant. =, <19 2-2>9 ol AEAA( o Ao A
AN AR E ARES Gl B AA, o) DA AR, 1
g B BeEdS S5 A 1k 4d B AR Ao P A
2 maAzrel ZHRY. A7dA moh AA o] WE wslgolen

FAX F(drop) ¢t 3] EA F(rebound)+= A wEF A9 s == Hb5
Agkel Z7] wjEel mu] WEe) wWaleh £ Ao Fom £4& e
3} 2o

dropZ(mQ ml)(UQ Ul)/ml
rebound = (my — my ) (v —vy)/my
guugge 49 w02 Axden N8RS Zuses AL
HEH m
4.0
3.0
2.0
1.0
0.0
.‘]O L £ 1 1 1 1 I 1 1 1 1 1 1 1 1 1

2018 2018 2019 2019 2020 2020 2021 2021 2022
Q1 Q3 Q1 Q3 Q1 Q3 Q1 Q3 Q1

AZhe

<3y 2-2> e Ry =4
(Han & Goet(2019), A=A 2A74)
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A, 2022; o471, 2021; ©]

9], 2021; Di Tommaso et al., 2023). L&}
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st ot
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Concentrationpuring
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21419 A e

Concent rat (0N gfore
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C(mcenn'alriion;,adr_.ﬂ.:d.') L I(K;;m-,,gl_ — K;,aqﬁwl)

i
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{7 .
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npxjato 2 s Eetd A AZe sy (the concept of the resilience
triangle) S ©] &3l =4 {9} A S 7t oz Fl= 1@ Lol Azt

4 sw WHon HEude FoH Aol FAHow ZAsh:

4
o] 2t Bruneau(2003)% AZlel i@ slzelel VRS A
oz =487 A3 ARBEY H4Y A9 AL AdHAT AR
et NEA W4 F FARuA FE e(@zere sl oA
ol G243 dolAtst 94 szl Avkd BB HE AL Bge] 54
3} o] mARGOH, oy QUE t AHel o] BHAL AL AR

o

sheta] & EA PR WAR FA

tl
Resilience = f (100 — Q(t)]dt

to

olgfst 3 Ee=EA A A2 Balal et al.(2019), Roy et al.(2019),
Han & Borus(2020), Hong & Choi(2021) S°l €% t}l. 1 5 Balal
et al.(2019)2= 3| HEEA 4y MdS A, ol 4N B
B TPl wt IETHAY APl v e, o4d, 49 T d
F FElE Ued & 7] wiEolth. oju] <Iiwl 2-4>¢F o] A

@
E 100 Resilience
(V] Triangle
£ e
S 504 :
5 Regiiancs
o of System
0 } } >
t, t, time

<219 2-3> The concept of the resilience thangle (Bruneau, 2003)
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A 3A =A ZAY EHIE 97

1. 349 &84 &S F= <

Bromley & Thomas(2002)+= 1< &= (vitality)oll 33l 18] ¥ ofof

s =W = 74 FQ9 2 AAA 29 Aps A g aea o
5 1 ASAEE T A7l Gl AR A &EE Aol Abg
59 &%, = Ravenscroft(2000)%= x4 52X AH(busyness)=

1!
ol

ohghth, e AAlA g8 s SR A AvidAEe] AR A
52 ougth ol Alat T Al o] T 4w aga A

WoRAE Age AEYGiabli)E A% AP 8re/E st

el dFe T 89492 A9 29 3 MHAE vEhlE A,
A fFegler A 44 89l 4 R agla e
Q0o Aot e HAeh 352 de] e FAss HelA Al
A A 29 3 A bE ASATl FE AMSE ARe
MEA AR, o7, 2018 FHA - oY, 2019 =Fel - AT,

2019; sl - o]47], 2021; Hong & Choi, 2021; Kim et al, 2021;
Poplawska et al., 2021; Yoon, 2018)3} & W A X AJAE7I3F &
2 A= 8 (Fotopoulos & Louri, 2000; Watson, 1992)¢] St} = 9 -
HAHAE F(HAH - o], 2019, FAR - o], 2019; D'Silva et al.,
2018), FA E(Dolega & Lord, 2020; Frago, 2021; Martinelli et al.,
2018; Talen & Park, 2022; Wheaton & Torto, 1988; Wirgley &
Dolega, 2011; Wirgley &Lambiri, 2014), A# W& <(Kar et al,
2021; Lee et al, 2021)7F & v} Sl FA9 &8 J&gs & &
ool T3k M nze A2 U9 Ay Al7] o]d3} o]Fo AFE
tirol vz} gk

A aue FRE AR YEE dxu AR uzoe tao
47 AT Fo AEDL ASHAT 53 20179 olF A 9y
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o = A)
= - L4 (e}

o] o5 Wegk 4 A3 =EHEE gtk DTW(Dynamic Time
e may kg

Warping) ¢318]&& HaZr = A48 <A E 7)< A
HAow, AEHAQA F AALE AE7F AZ dupy AR vl sk

tloll Alg®th(Muda et al, 2010). DTWelA ¢} (warping)< HEH,
FE& st 9lo], &3 (dynamic) A3F 9k, & &&= e Zold upo}
4 HEle] tE F AAE I A S AdE FA4es Wielth
<Y 3-3>3 #Zo] o] W v AxE Iy

Z2d A (euclidean distance)?] ©HS H A = 9lof, AAL
1}394 e Ao 2 4 th(Tavenard, 2021). TlEo] DTW AzE
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Euclidean distance Dynamic Time Warping

<a¥ 3-3> FEFEYd A WA DTWE Apol(FA: Tavenard, 2021)

= yd Ade Ha) AAE SH=EHPd O HE A (robust) ¥ ©]
a2 vl 9t (Fu 2011, Petitjean et al., 2011).

FAAYE A= P, QO Zol7t A4 n, md W, P = (p, &, D3 e
ol @ = (@, @ @& ..., gn°lTH F AEE nrm FEE WEUS
m FHo (G, pAUA LaE pot g T FEFY=
@) & 9uEiH, o5 olgd Ao 9 A=
(warping path) W+ P9 @ Alolel <FF Ao Hgo=z
Al 7HA] 23S wEESStojof stk WA AIRH T 2L g8 AE ¥
skel 1 AR A gty o] o]ojxoF th(boundary conditions). Th& O &
Z=Folojol T} (continuity). PFAH o R A A RE LS9
34 ¢=THmonotonicity) = Z o] FZxojof 3k}, ¢}
A wmel ol HAUF He AR, 5 4BA=E v & (warping path
cost)= Zte Zlo] DTWeO HAolth, kAl <438 wmol +4 93

Ag DU, pE FAoZ JeRH thea} 2o}
D(i—1,5—1)
D(i,j)Zd(qi,cj)—i—min( D(i—1,j) j

A o AE AAritk R4 ANse] A5 FAEE Ueh
= % DTWQ, O 542 thest 2t
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=7 o -
Ko g FzEstE Holl A ELE(Dooled) Jad dolge FEd
g dolg 2 3uH golE el HlugS o ‘”%H]O]Ei-‘ﬂ FHe 3 i
&4 (dynamic) #AE FAT & A=
T JAEY AFHA &= oA A (unobserved heterogeneity) £

<l

oM e g Avk 2 RPN aHEHA RUAAT, AZE
o} o<

v T

52 ol
me}l WSkA] ¢F=(time-invariant) 7| A 7+ oA A 542 FoHE HE=E
213 A<l (ommitted variable bias)E WAAIZ 4 9t} oju o]
HE o8& 3AZHNME= JHA 1 oldAd e wrIAE F Slo] BY
A4 Q5 (model misspecification)S =9 4 Ath. T djddolg 4
< Fdd = AAE HoHED ¥ B2 =,

AT, BN FARE Qn GFTIUY LAE LU S A

a4 ek vhge] 43 g
Hel ola sid A@3 mde]A, sw 87w A
of whet WakA @ g AA 54 sk A sid A wet

Bt wad AR e FARD.
y=a+pBr+u+e, i=1,2,...n L2 t=1,2,..,T

olw 174 & F(fixed effects) RHF2> 238 =5 FAGdoF & ZF2
b3ko], A& (intercept term)e] IdE JAIE R N2 =294 14
ol ttar 7 sttt 1o whe| #E & Y(random effects) R¥E 2 uE
& W (random variable)® 7F8 %ttt 18 &8Y By ¢ AHHT
7bel AABAE A7, HTE AGFAATS WAL A= QAg &
o) o)

7 1173 (robustness)& Zxdte] 1A EZH 2dS dadrh(&3,
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ot Z2U19 AdE V7He e s s gl gy wste] #d
A= OLS #4& F3 W5y AdAdAE dolrAUY(o)lE 9,
2021; sk -o]57], 2021) ANOVA 2 (Hong & Choi, 2021; Kim et
al., 2021), o]8t=Z A R d(Kar et al, 202D & A9 = A 2 3=
Je7F A2 o2& A9 I5E5ES vlusidn. 2% 245 sid 24

S A3 Kim & Kim(2021)3 Rosenthal et al.(2022)2 Z+zF didgj9] o

W

2 o8 T 1§ % vF 2N w4 wE F4el oW 93e
welsA QdEAE B89

BoATE agaY ddelE $AS Ba) 37 wEel @
2H9 BuHe] FFS dolRel o], GYRFEA F7E G UL
9 309 A mEH9 A £8 Agstah 249 AswA A4
e Y Zan 5o Frel WE 45T F3rel WEle ms
o GFE AN Rolth oA LI FAA Fot Ee A

4 @At gloens mE9 F9A FE YEFEE 8T F 9

Hdgolg e F=2 16377 FHd s 2018 ¥ FE 2022\ 8¢
A 49701 D] 717 Eek A wh9le] 8138970 He| FEE SGith HA
v mjE W &S WS 3 ow oE

il o
ZHS 9 G2 At o AdA JdFES A st}

G

22 3ge WA F% OLS(pooled OLS) ¥4 & 3] dld54< 1
vlabA eioks we 4 Ades ddna, 4 A 14dEgt mds 5
3 AW BA AENE A 2 wpH o A R A
1w GYE AF RER oo $Adon BAdT. dddoly ¥
A A AgR BANIIAE %A ABF ANOVA 2 Fho] Al A4

=
2+ Al 57 (unobserved time heterogeneity), < A%kl e} ¥ 3}HA]

wogdel web wWakA 2t g W@ X F4dt A9 14
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7 wre BEd EEARE <E 4

testdl H 44 BAZE <E 4-6> vk olw 24 A3 73 7+
A Aozt gvka g FY R AYFE £ TaAol= g 1
g @29 A BAR ol Be 1F 3 Wi L FEAAE] Fol
= Ak 4Ae A4 2 ARPY £3

eSS AAAA Aol #a) 71Eehd o
7}
bl gy 48d o= A
(n=25) (n=235) (n=867) (n=510)
=g, %) Bl=HIE % HEHIE % SHEHE, %)
MEAl XY HEdA 3 (1.2%) 38 (11.3%) 181 (56.1%) 104 (31.3%)
od 73 SE4HE 15 (1.5%) 144 (14.4%) 504 (51.1%) 218 (32.8%)
HEMH  7(22%) 53 (17.1%) 182 (56.2%) 84 (24.4%)
X? 9.255* (p=0.016)
ozl 72 &9 25% 3 (0.5%) 51 (11.6%) 270 (57.2%) 143 (30.6%)
g%od L= B 50% 17 (1.7%) 159 (15.1%) 498 (52.2%) 280 (30.9%)
St 25% 5 (3.0%) 24 (18.0%) 99 (44.3%) 87 (34.5%)
X2 12.512 (p=0.051)

<E 44> AN A 4D 79 o
Ao WA R HBPd

)
Ho
o
g
=



H= DHEH (n=25) HEHY (n=235 = (n=867) HHE (n=510)
Mean (S.D.) Mean (S.D.) Mean (S.D.) Mean (S.D.)
Hofj=H (A 453 (118.4) 58.9 (174.1) 465 (112.3) 39.9 (71.2)
ojz=w F&B 0.694 (0.134) 0.734 (0.144) 0.763 (0.118) 0.748 ((0.143)
Of=8l oy 0.109 (0.079) 0.092 (0.100) 0079 (0.067) 0.090 (0.099)
a2 0.118 (0.071) 0.107 (0.080) 0.101 (0.065) 0.108 (0.085)
Ad|  20CH 0.117 (0.077) 0.120 (0.063) 0.118 (0.060) 0.141 (0.093)
flgz"j 30CH 0.173 (0.063) 0.174 (0.045) 0.165 (0.039) 0.168 (0.039)
H| 40ty 0.193 (0.051) 0.194 (0.041) 0.204 (0.051) 0.198 (0.052)
50CH 0.173 (0.063) 0.174 (0.047) 0.190 (0.048) 0.181 (0.047)
60CH 0.095 (0.041) 0.174 (0.047) 0.102 (0.041) 0.094 (0.040)
B0l 0.135 (0.087) 0.134 (0.080) 0.117 (0.085) 0.121 (0.077)
ol 959UF 1425 (156.8) 2012 (947.5) 1314 (241.9) 268.5 (792.9)
(%E%q AFAT 49 (57) 48 (9.4) 44 (81) 84 (26.3)
/ha) F ALl 0.1 (0.1) 02 (0.2) 0.2 (0.3) 02 (0.2)
olgjy  20CH 0.154 (0.049) 0.154 (0.050) 0.153 (0.055) 0.178 (0.086)
;iréul 30CH 0.192 (0.059) 0.177 (0.047) 0.165 (0.043) 0.167 (0.043)
40ty 0.165 (0.025) 0.170 (0.025) 0.160 (0.025) 0.157 (0.027)
50CH 0.144 (0.020) 0.145 (0.023) 0.149 (0.022) 0.143 (0.026)
60CH 0.105 (0.026) 0.111 (0.027) 0.113 (0.024) 0.107 (0.026)
olayw  20CH 0.151 (0.048) 0.159 (0.051) 0.166 (0.061) 0.190 (0.096)
ZEHI 30CH 0.196 (0.053) 0.181 (0.042) 0.172 (0.040) 0.172 (0.043)
- 40ty 0.165 (0.021) 0.160 (0.022) 0.157 (0.022) 0.152 (0.028)
50CH 0.140 (0.018) 0.144 (0.022) 0.145 (0.023) 0.138 (0.027)
60CH 0.105 (0.024) 0.109 (0.024) 0.110 (0.023) 0.104 (0.025)
olgjw  20CH 0.114 (0.066) 0.096 (0.064) 0.092 (0.068) 0.107 (0.073)
igﬂl 30CH 0.210 (0.089) 0.189 (0.084) 0.172 (0.072) 0.187 (0.069)
40ty 0.231 (0.029) 0.232 (0.039) 0.229 (0.037) 0.231 (0.038)
50CH 0.241 (0.087) 0.255 (0.081) 0.269 (0.075) 0.251 (0.070)
60CH 0.165 (0.065) 0.181 (0.078) 0.189 (0.066) 0.177 (0.069)
HER 25
(Horel/) 8.6 (8.8) 132 (11.9) 16.3 (14.2) 124 (11.4)
2 HE(ha) 9.2 (8.6) 11.2 (9.4) 11.5 (11.1) 9.9 (8.5)
sus 82 404 (10.8) 50.8 (19.3) 53.9 (20.8) 51.8 (20.8)
THANY B2 27 (B.1) 46 (6.8) 5.1 (8.2) 8.0 (13.6)
<E 45> e AA D SEGY F8E Fo ouse vy weus
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Z F&B 9F3 #u) gF wiZo) vge Aol UA|
|

=
2 3B FE 7 BEAHOR Fo3 xfo]rt At AT R

A A3t o]
T 53 443 A4A(Cluster 2)°] F&B 9% #WEvl+ 358 44

(Cluster 3)Ett Sttt dAv AL viEH= Ao A R 3544
ol et Fog zpo] 7t 9;19_”1(1):0.031), 3748 A (Cluster 1)9]
o FF wfEv(11%)= FEFH AdA(Cluster 3)¢] #lEH] (8%) Bt =
Al ERS T

a2l FAE AZY = 200i5-E 60tH7bA] A A& Bl ek W
o] AEA ¥ BE §8 1k Aol7h FoF AnE we 2009 A
Zol ujE FAGNA 7HF =eror], 30thsh 0ol AEe} wlE 4
oA M wdoh 40t 5050 AF wgt B AL 35
d gEo] M Eow, 53] 60t A= Hl= Ul ZpA A A
R IESEY 78 T ALE FdAA 17%= w5 Zvh Helo] Al
A A= SR Ble IRY A A4FE FARY FostA #
=
= Levene's Test ANOVA(F, Welch) or Post hoc

Kruskal-Wallis Test(H) (F: Sidak
Welch: GH
Levene's Stat. Sig. Statistic Stat. Sig. H: Dunn)
Statistic Value Value
HHEAHEAR) - - - H  7726¢ 0.049 -
A=" F&B 4339  4339* 0.005 F 447%+ 0004 Cl3 > Cl2
OHZH moj 11324 11324%% 0000  F 297+ 0031 -
4d 6.319  6.319*** 0.000 F 1.15 0.328 -
AH| 2004 - - - H 10.239** 0.017 Cl4 > Cl.2

THE 300 7289  7.289%* 0.000 F 269* 0045 Cl2 > CI3

] 400§ 2178 2178 0.089 Welch 2.99%* 0003 CI3 > Cl2, 4
5000 2117 2117 0096 Welch 325%* 0001 Cl3 > Cl2, 4
60 0728 0728 0535 Welch 344+ 0001 Cl2 > Cl3, 4
gl - - - H 15276** 0.002 Cl3 > Cl2

<& 46> 73 T M=

“

@ WS Aol



= Levene's Test ANOVA(F, Welch) or Post hoc
Kruskal-Wallis Test(H) (F: Sidak
Levene's Stat. Sig. Stat. Sig. IY|VeI|§3nr(3H
Statistic Value Statistic Value
Z“E SE0I7 - - - H 13.906*** 0.003 Cl4 > Cl3
(%_I/mz) HFQl - - - H 16.979*** 0.001 Cl4 > Cl.2
SALRI - - - H 0.59 0.899 -
H™HE 20C0f 29173 29.173** 0.000 F 13.23***  0.000 Cl4 > Cl.2, 3
Zjit” 300 3419 3419 0.007 F 6.14*** 0000 CL1 > Cl2, 3
400f 1310 1310 0270 Welch 381 0000 &3 2 &% 4
50CH  1.857  1.857 0.135 Welch 3.85** 0000 Cl2,3 > Cl4
60Cf  1.016  1.016 0.384 Welch 3.88***  0.000 (I3 > Cl4
EIECE%' 20CH  33.383  33.383*** 0.000 F 12.97** 0.000 Cl4 > Cl.2,3
Zj;’.j{ 300 1211 1.211 0.304 Welch 2.59*** 0010 ClL12 > Cl34
40T 6868  6.868*** 0.000 F 6.46*** 0000 Cl.2 > Cl3, 4
50CH 5402  5402** 0.001 F 7.22%* 0000 Cl3 > Cl4
60CH 2751  2751** 0041 F 476** 0003 (I3 > Cl4
E%ﬂ% 20CH 0936 0936 0422 Welch 3.388** 0001 Cl4 > Cl3
Sf{m 30CH 8086  8.086*** 0.000 F 14.362*** 0002 Cl2, 4 > Cl3
40t 1675  1.675 0.170 Welch 0916 0360 -
50CH 2733 2.733** 0042 F 6.715* 0082 Cl3 > Cl4
60CH 5145  5.145** 0002 F 9.272** 0026 Cl3 > Cl4
?;,;Xf%f; - - - H 28514 0000 &3 7 S
M HE(ha) - - - H 11.735** 0008 Cl2 > Cl4
CiEms May 2302 2302 0075 Welch 380+ 0001 &3 2 &2
AN M - - - H 10.549* 0.013 Cl4 > CI2
< A-T> +E ZF Q1T B A B WG] Aol
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Variable iz
e £H =T & (Qha) 40
SEST F&B 0.746
O = H| _
oo 0.088
23 0.107
AH| 20CH 0.125
FH e
S0 b 30tH 0.167
40CH 0.201
50CH 0.184
60CH 0.099
o] 0.121
olmEy  9so= 350.7
(MB/ha)
HFEolH 11.3
SR 0.2
o2 >0LH 0.159
S E50IH|
30CH 0.166
40CH 0.160
50CH 0.148
60CH 0.111
o2 20CH 0.170
7F Q17|
30CH 0.172
40CH 0.156
50CH 0.144
60CH 0.109

SD
0.282

12.0
0.231
0.107
0.098
0.081
0.063
0.077
0.070
0.053
0.116

1,687.3
63.5
0.3
0.066
0.045
0.026
0.025
0.026
0.074
0.044
0.027
0.026

0.026

Min

0.301

0.0

0.008

0.000

0.001

0.015

0.024

0.041

0.037

0.012

0.010

1.3

0.1

0.0

0.051

0.069

0.079

0.066

0.037

0.054

0.059

0.056

0.057

0.032

Med.
1.001

0.0

0.816

0.054

0.086

0.110

0.171

0.205

0.193

0.095

0.091

62.4

2.7

0.1

0.141

0.158

0.156

0.148

0.113

0.147

0.166

0.155

0.145

0.110

Max
5.908

81.6
0.995
0.899
0.786
0.611
0.488
0.869
0.678
0.622
0.981

399133
2,380.0
2.6
0.562
0.380
0.310
0.258
0.222
0.575
0.402
0.289
0.274

0.222

<3 5-1> #d ©Holy V2 EAF (/o F)
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Variable Mean SD Min Med. Max

g 20CH 0.095 0.075 0.000 0.083 0.948

SAFRIF

H| 30CH 0.176 0.079 0.000 0.170 0.570
40CH 0.228 0.048 0.009 0.232 0.736
50CH 0.263 0.082 0.008 0.259 0.953
60CH 0.188 0.082 0.005 0.180 1.000

HEX AS (THRA/H) 13,0045 12,808.0 0.000 8,859.5 113,611.2

HE % de =0 ME 27.8 22.8 14.0 29.0 261.0
oA HZE 5 0.1 04 0.0 0.0 40.0
WY HE 0.1 04 0.0 0.0 20.0

A2t ZEXo|= H] 0.172 0.199 0.000 0.126 1.000

=8N

MM EN AEH HF(ha) 9.8 938 0.1 73 175.1
Cisns ¥4 50.4 20.4 4.0 48.0 194.0
HAAE H2H 5.6 9.7 0.0 2.0 98.0

Ovesrevations N=80,213 n(&d )=1,637 TOHE =)=49

x 51> (=)

A2 4 Aol 4 viEdel MY 9P

d

s2b9 Mol Fe] wiEel M FFS BAI) 9Adl, B
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(1) (2) 3)
Pooled OLS Pooled OLS Area & Time
without control - with control - Fixed Effect

Time Fixed effect Time Fixed effect

o
b
rE
P

InHESE il Oj= b))

Lo =

o s A 20.013%*+ 20,01 2%*+ -0.016**
In@7HE FH&T ) (0.001) (0.004) (0.007)
. L0.248**+ -0.352%
ASZH OjEH| F&B (0.063) (0.156)
- 02574+ -0.284
= (0.065) (0.213)
. -0.230%** -0.182
ke (0.065) (0.143)
-0.087 -0.216
AH| ZHE 20CH (0.075) (0.178)
A=A H| 3004 0.430%** 0.448
(0.074) (0.296)
0.302%+* 0.560%+*
4ot 0.072) (0.175)
0.289%+* 0.577%
50CH 0.077) (0.238)
0.252%+* 0.159
60CH (0.098) (0.182)
o] 0.175%+ 0322
21l (0.066) (©.191)
oco 0.007** 0.045
oI E () resdT (0.003) (0.053)
=0 20.017#* -0.066
Axed (0.003) 0.047)
=10 0.001 -0.143
SArel (0.003) (0.156)
0.007 1.114%*
gy 20tH 0.111) (0.458)
g5 07|
200} 0.044 -0.187
(0.156) (0.694)
20223 1.719%
4ot (0.206) (0.750)
-0.586*+* 21278
50CH (0.195) (1.017)
0326 -0.337
60CH 0211) (0.889)
-0.140* 0.188
?jfo:;é:;tm 20tH (0.083) (0.335)
e 3004 0.318*** 0.496
(0.110) (0.470)
0.377%+ 1771%%
4ot (0.142) (0.592)
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(1)
Pooled OLS
without control -

Time Fixed effect

(2)
Pooled OLS
with control -

Time Fixed effect

3)
Area & Time
Fixed Effect

0.094 0.159
SEE 50T (0.156) (0.575)
HF | 60CH 0.204 -0.517
(0.159) (0.621)
0.070 -1.040*
S 20CH (0.054) (0.577)
S ARIFHH|
socH 0.039 -0.740*
(0.060) (0.447)
0.033 0.075
40CH (0.061) (0.420)
0.100%* -0.044
50CH (0.050) (0.381)
-0.085 -0.400
60CH (0.062) (0.352)
I 0.001 -0.086
HFEA 25(2) (0.002) (0.073)
o 0.044 0.025
HHYME 4+ FY (0.169) (0.114)
(min-max) o -0.054 -0.046
= (0.069) (0.039)
Azt 2Hx ZRKLO| = H| 5.008)
e —_—
4 B .00
525 B2HQ 0002
YA H2HE 0002
4R ey 0.006)
(E“:II 7|2¢S: 0.030***
=543 Ll (0.005)
o ojxz Ar A9l 25% 000y
(L—:|E|| 7|_7|f_: o 0.005
Z=29| 50%) St 25% (0.004)
Constant 20,082 ~0.056* 0.179
(0.030) (0.031) (0.139)
Observations 80,213 80,213 80,213
AIC 8249523 7413913 -5793.497
BIC 8531.977 7758.153 -5246.243
Number of month 49 49 49
Number of trade area - - 1,637

Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1
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= Al 7] Mean  Std.dev. Min  Median Max N
e [0] 0.0 0.00 0.00 0.0 00 1637
x| gs
1 0.1 0.0 0.0 0.0 01 1637
(2l/ha) [
2] 04 0.1 0.1 04 07 1637
3] 19.2 56 5.5 20.0 300 1,637
o gz (0] 408 106.8 0.0 125 17811 1637
of ©
(% ) [1] 36.6 95.4 0.0 116 15436 1637
2] 364 101.2 0.0 114 19060 1637
3] M7 119.9 0.0 124 22370 1637
o o [0] 3.8 5.7 0.0 19 824 1637
e
o 2y [ 35 5.1 0.0 17 849 1637
2] 34 53 0.0 17 1049 1637
3] 38 5.9 0.0 19 1230 1637
o= rgg [0 0.796 0133 0022 0825 0994 1637
D o
H=H| [1] 0.797 0133 0000 0829 0997 1637
2] 0.783 0139 0000 0811 0998 1637
3] 0.563 0322 0000 0716 0993 1637
moy (0] 0.093 0100 0000  0.061 0878 1637
[1] 0.094 0.101 0000  0.060 0892 1637
2] 0.096 0105 0000 0064 0910 1,637
3] 0.066 0086 0000 0038 0932 1637
2sl (O] 0111 0089 0000  0.090 0921 1637
1] 0.109 0088 0000  0.090 0946 1637
2] 0.121 0096 0000  0.099 0957 1637
3] 0.083 0085 0000 0058 0804 1637
[0]: 2 old A7) (180872001, 1771%)
[1]: AaAs A7) (2002 *20.12, 11719)
[2]: dFA s R o] F A A3t A7) ('21.017 '21.10, 1071 €)
[3]: WA A g3k Al7] (21117 22,08, 10719)
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0

2

AZIE F8 W] JE2SA (99 F)
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1,637
1,637
1,637
1,637
1,637
1,637
1,637
1,637
1,637
1,637
1,637
1,637
1,637
1,637
1,637
1,637

Max
34,3279
27,520.5
25,585.3
26,487.4

1,930.9
1,705.9
1,525.5
1,501.0
2.5

2.6

2.6

2.6
106,582.6
110,127.5
111,636.7
111,507.4

2.8
2.6
2.6
2.7

Median
65.9
61.2
59.7
62.6

0.1
0.1
0.1
0.1

8,540.6

8,947.5

8,955.5

8,953.9

)

3.0

2.7
2.7
2.8
0.1
0.1
0.1
0.2
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
=

Min
5-4> (7

70.6
61.7
55.3
56.1
0.3
0.3
0.3
0.3

hya
ar

1,993.0
1,455.4
1,367.8
1,555.8
12,3914
13,102.1
13,119.4

Std.dev.
<

Mean
4033
320.7
302.9
336.7
12.5
10.9
10.1
11.0

0.2

0.2

0.2

0.2
12,612.0
13,292.2
13,308.8

(0]
(1]
(2]
(3]
(0]
(1]
[2]
(3]
[0]
(1]
(2]
(3]
(2]
(3]
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1)

3)
FOICHxH 2t}

—~

etrst Aot 2tzt G HHALCHH
Oo|sHXlet &
(20.02~12) (21.01~10) (21.11~'22.08)
L&A In(™EE S CHH| OHEY H)
o L AT A ~0.0713%* -0.012* 0.028
InB7HE +5 TRt ) (0.004) 0.011) (0.032)
~ -0.193%+ -0.095 -0.197**
232 Oi=Hl FaB (0.067) (0.128) (0.083)
oy 0016 0025 0013
= (0.038) (0.083) (0.033)
- 0.022 -0.001 -0.103
% (0.063) 0.117) (0.128)
= 0.220 ~0.751%* -0.326
fli'o;rﬁ: = 20K (0.261) (0.294) (0314)
=
K Soc 0.230 -0.167 -0.184
(0.262) (0.245) (0.268)
20} 0.578** 0.246 0.232
(0.230) (0.274) (0.327)
sor 0.420* -0.261 -0.141
(0.245) (0.221) (0.266)
socl 0323 -0.118 0.174
(0.244) (0.258) (0.282)
" 0.552%%* 0.490** 0.198
=2 (0.207) (0.220) (0.148)
oo 0.003 0.048** 0.099
erdzp wsdT (0.038) (0.020) (0.090)
=0 0.083 -0.027 20,229+
AFdT (0.054) 0.018) (0.097)
=10 0.184* 0.187 1216
SAelT (0.104) (0.114) (2.543)
1.430%+* 22847+ 0.354
dgd 20t (0.472) (0.467) (0.680)
gE0l7 H
3or 0.909 0.740 0.674
(0.700) (0.689) (0.697)
-3.956% 2,017 0934
40CH (0.856) (0.790) 0.773)
soc -0.922 -1.181 -0.971
(0.749) (0.754) (0.781)
sor 1324* -0.166 0.348
(0.795) (0.786) (0.970)
<3E 55> AF WA el mE AR2199] G (/o F)



(1) (2) 3)
PNEION oly A 2 LA eta}
o|SHE
('20.02~12) ('21.01~10) ('21.11~'22.08)
o4 20CH 0.868* -0.987** 0.338
HZ=X} H| (0.491) (0.384) (0.329)
30CH -0.136 -0.299 -0.842*
(0.493) (0.619) (0.509)
40CH 2.531%** 0.552 0.958*
(0.720) (0.420) (0.563)
50CH 1.222* 0.023 -0.225
(0.640) (0.567) (0.600)
60LCH -1.309* 0.737 -1.535**
(0.701) (0.532) (0.632)
B 20CH -0.018 -0.002 1.043
ZE ALK} H| (0.029) (0.027) (0.953)
30CH -0.000 0.012 -2.528**
(0.027) (0.024) (1.233)
40CH 0.004 -0.003 2.542
(0.012) (0.015) (1.592)
50CH 0.016 0.007 -0.255
(0.019) (0.026) (0.737)
60CH -0.004 0.010 -0.218
(0.021) (0.022) (0.227)
= = -0.004 0.154** 0.647
AT £5@) (0.050) (0.060) (0.435)
XEHAX™NIT A XA -0.224* 0.090 -0.058
SHYSE + ¢ (0.124) (0.107) (0.156)
(min-max)
o -0.034 0.023 0.050
= (0.042) (0.052) (0.058)
Constant -0.826*** 0.299 0.718
(0.276) (0.224) (0.483)
Observations 18,007 16,370 16,370
R-squared 0.233 0.220 0.165
No. of month 11 10 10
No. of trade area 1,637 1,637 1,637

Robust standard errors in parentheses
*** n<0.01, ** p<0.05, * p<0.1
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A1AI2] (20.02 ~ 12)

0.03 0ot
[ 0.03-004
W ooa-005
W oos-006
W oosoln

H2AIZ1 02101 ~10)

0.2 B/ha 02t
0.2-03 %/ha
W 03-04%ha
W os-053ma
W o5 3haoly

A3AIZ] (2111 ~722.08)

10 E/ha O]2t
[ 10- 15 %/ha
B 15- 20 Y/ha
B 20 -25%/ha
M 25 %he ol
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Ha= TE Mean Std.dev. Min Median Max N
HEY 37E S 6.1 1.8 2.2 6.1 9.8 410
(Tﬁ §)475'¢ =9 6.5 18 22 6.6 98 817
SH 6.4 2.0 1.8 6.7 2.9 410
= 110.1 188.7 13 426 1884.2 410
¢ 17.8 18.9 0.1 13.1 261.2 817
St 5.0 48 0.0 3.8 39.2 410
o4 9.6 8.0 1.9 74 103.6 410
Eaal 2.0 1.0 0.2 1.8 73 817
SH 0.5 0.2 0.0 0.5 1.3 410
<4 0.704  0.158 0.235 0.699 0.990 410
59 0723  0.154 0.034 0.735 0.995 817
5k 0715  0.169 0.000 0.738 0.983 410
o4 0.096  0.094 0.000 0.063 0.578 410
Ea 0.085  0.094 0.000 0.055 0.911 817
5t 0.082  0.089 0.000 0.053 0.635 410
<4 0.097  0.069 0.007 0.083 0.629 410
R 0.100  0.074 0.002 0.084 0.707 817
5H2] 0120  0.101 0.002 0.094 0.680 410
ey 504.6 14754 15.5 1336 22,3777 410
=9 2845 1,507.8 6.1 564  26,563.0 817
5t 380.5 11,8382 2.72 384 17,959.0 410
= 13.6 30.5 0.4 3.7 375.2 410
=4 12.2 773 0.4 2.7 1,581.6 817
SH 10.4 52.3 0.1 2.1 862.5 410
&4 0.5 0.4 0.0 0.3 2.5 410
4 0.2 0.2 0.0 0.1 2.6 817
SH 0.1 0.2 0.0 0.1 1.5 410
= 9.4 10.6 0.0 53 58.4 410
59 14,1 13,4 0.0 9,7 75,9 817
SH 14.5 13.5 0.0 10.8 111.0 410
% 56> AdE A vjE e o] 71 %2EA



InG7HY FEEER

2SE o=t

NTESE

FnB

K= H|

dorQ
o om

ro nE

40CH
50CH

60CH

A. B. C.
o OfE 49l 25% o O4ZE F9| 50% A O ok9l 25%
A3 A A

ndes4

=

CHH| DiEY HI)

-0.008 -0.016** -0.014
(0.009) (0.007) (0.011)
-1.243%** -0.310** -0.152
(0.450) (0.139) (0.119)
-1.274%* -0.287* 0.150
(0.472) (0.152) (0.130)
-1.294*** -0.156 -0.006
(0.470) (0.147) (0.122)
0.781 -0.235 -0.272
(0.523) (0.190) (0.216)
1.155%* 0.468** 0.210
(0.493) (0.193) (0.207)
1.558*** 0.533*** 0.336
(0.515) (0.176) (0.240)
1.624*** 0.381** 0.284
(0.511) (0.162) (0.219)
1.453*** 0.163 0.128
(0.561) (0.186) (0.202)
1.000** 0.310** 0.224
(0.454) (0.151) (0.173)
-0.011 -0.028 -0.026
(0.037) (0.200) (0.051)
-0.034 -0.023 0.004
(0.040) (0.102) (0.151)
-0.086 -0.267 0.361
(0.119) (0.203) (0.309)
1.142* 1.623*** 1.415*
(0.672) (0.593) (0.832)
-1.082 -1.124* 1.684
(1.129) (0.652) (1.142)
0.005 -0.938 -2.521*
(1.214) (0.707) (1.295)
-3.577*** -1.351 -1.406
(1.170) (0.844) (1.471)
0.564 0.275 0.410
(1.505) (0.880) (1.249)

Ml =) o] e (0]o] F)
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A. B. C.
A OE &9 25% & OiE SS9 50% & OiE 5H9l 25%
A

AtH A3 A
24 0.558 -0.176 0.221
?j; Sia 200 (0375) (0.470) (0.841)
T
300H 0.318 0.221 0.562
(0.566) (0.661) (0.792)
0.280 0.836 4.323%*
40CH (0.556) (0.597) (1.838)
50cH 0.717 0.312 0.029
(0.703) (0.683) (0.985)
6ocH 0.025 0.068 -2.259
(0.664) 0.612) (1.620)
of 2y 20cH -0.139* -0.054 -0.086
Exola | (0.077) (0.037) (0.085)
30t} -0.074 -0.011 0.003
(0.063) (0.039) (0.042)
0.061* -0.003 -0.012
40CH (0.034) (0.021) (0.025)
50cH 0.072 -0.023 -0.020
(0.065) (0.034) (0.041)
60CH -0.097 -0.044 -0.060*
(0.064) (0.044) (0.031)
-0.099** -0.259%** 0.325
HEX} A4S
1A @) (0.042) (0.085) (0.239)
ATHOI T A  %bOf 0.199** -0.249 -0.004
(Tn,‘i' ;']:')i o EE (0.101) (0.152) (0.316)
IN- X
o -0.055 -0.043 0.003
=| (0.046) (0.057) (0.099)
Constant 0.162 0.242 -0.452
(0.325) (0.162) (0.318)
Observations 12,710 25,327 12,710
R-squared 0374 0.252 0.101
Number of month 31 31 31
Number of trade area 410 817 410

Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1

<E 5-7> (A=)
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<=

5> A EH g dHoly 29 FAAY F<

(1 ) (3)
Pooled OLS Pooled OLS Area & Time
without control - with control - Time Fixed Effect
Time Fixed effect Fixed effect
SEHE I HXE 0
. 0.012%** 0.131%+ -0.013%**
heY =m™ER|
In37/Ha 54 (0.002) ©0.011) (0.005)
o FnB 0.260 -0.170
DHEHE 0.177) (0.118)
HEH| oy 0.050 -0.137
= (0.181) (0.154)
Syt -0.046 0.001
b (0.182) 0.117)
-0.690%** 0.181
C
i—?'m 200 (0.210) (0.158)
;';1'05" S0t -0.351* -0.237
H:E i (0.207) (0.181)
0.771%x 0.443%+*
C
40t (0.200) (0.158)
0.299 0.202
C
S0t (0.214) (0.184)
0.578** 0.168
C
SEE (0.273) (0.129)
- -0.749%++ 0.208
=t (0.185) (0.139)
-0.002+* -0.000
OEO|_|
z'—: T TS (0.000) (0.000)
= J=x} 0.026%+* 0.002
B (0.001) (0.004)
E 10.117+*+ 11.495*
< (0.235) (6.326)
3.8971 % 1.603%**
=] C
%ﬁéoﬁ 20t (0.311) (0.350)
‘TOH'— S0t -1.876%* -0.227
Tl (0.436) (0.726)
-1.232% -1.219*
C
40t (0.577) (0.626)
-7.060%** -0.694
C
S0t (0.545) 0.812)
6.712% 0.024
C
60t (0.589) (0.664)
-2.889%+* -0.200
=] C
agd 20t (0.232) (0.336)
?"‘” 20t} 1.162%%* 0.490
| (0.308) (0.498)
-0.618 1.532%*
C
40t (0.397) (0.369)
sorf 3.488%+ 0.047
(0.436) (0.435)
-5.397** -0.836
C
60rH (0.446) (0.542)
<F% 3 5-1> Rubustness check 1: ¥ wj=lo] gk 214199 G 3k
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(1)

@)

(©)

Pooled OLS Pooled OLS Area & Time
without control - with control - Time  Fixed Effect
Time Fixed effect Fixed effect
-0.697*** 0.173
4 C
Ef’? 20t 0.151) (0.313)
§’| FXE 30c} 0.475%*** -0.231
(0.169) (0.318)
-0.181 0.488*
]
40t (0.170) (0.273)
0.141 0.151
]
50CH (0.140) (0.235)
-1.374%** 0.020
|
60t (0.174) (0.258)
-0.174%** 0.061
HEX A
e (0.006) (0.079)
0.013*** -0.000
Xb.TH oA XA
amg == (0.005) (0.001)
8% T e 0.014%* 0.000
= (0.004) (0.001)
_ -0.015
INEL: ZHXO|= H
A i (0.022)
NaEM AW oix il i
SESE | W = (0.006)
-0.043**=
(=0 E MM
H3JLO (=] (=} (0006)
-0.006***
KZHMA|NE MM
== |E HT © (0.001)
0.538***
dugy LEYE 0.018)
MEA 0.638***
(0.014)
0.800***
= ALO [o)
;_:DEHE &%l 25% (0.015)
512 25% 13427
(0.011)
Constant 9.784*x* 10.666*** 9.345%**
(0.006) (0.165) (0.291)
Observations 80,213 80,213 80,213
R-squared 0.001 0.513 0.145
Number of month 49
Number of trade area 1,637

Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1

<H¥-Z F 5-1> Rubustness check 1 (A<)
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(1)

@)

(©)

Pooled OLS Pooled OLS Area & Time
without control - with control - Time Fixed Effect
Time Fixed effect Fixed effect
T&HS InMES2 oy ojEH|)
- 0.019%** -0.012%** -0.016*
W5 k=1 PN S
In(FA=TT) (0.000) (0.004) (0.009)
oz FnB -0.249%** -0.352%*
;{i I:IE| (0.063) (0.156)
= oy -0.258*** -0.284
= (0.065) (0.213)
i) -0.230%** -0.182
e= (0.065) (0.143)
0.087 -0.219
AH 20CH
= x1|| o (0.075) 0.177)
;X o socH 0.432%%% 0.450
uT (0.074) (0.295)
0.302%* 0.567%+*
C|
40t (0.071) (0.175)
sorf 0.288%* 0.577**
(0.076) (0.238)
0.253%* 0.156
C|
60t (0.098) (0.182)
. 0.177%%* 0.324*
=t (0.066) (0.191)
0.000%* 0.000
252
Z“E ” 0.000) (0.000)
ey -0.007*** -0.010
ha (0.000) (0.006)
= abx -0.059 -4.728
< (0.084) (5.124)
0.006 1.118%*
4 d
EElE 208, 0.111) (0457)
W 0.041 -0.191
H C|
T H 300 (0.156) (0.689)
-0.225 -1.712%*
C|
40t (0.206) (0.750)
-0.572%** -1.262
C|
S0CH (0.194) (1.012)
0.325 -0.335
C|
60 (0.210) (0.884)
-0.141* 0.185
{ EH C|
;'_:E 5 20 (0.083) (0.335)
H|T s0rH 0.318%* 0.499
(0.110) (0.469)
0.3871%** 1.765%*+
C|
40t (0.142) (0.592)
0.087 0.164
C|
S0t (0.156) (0.573)
0.202 -0.521
C|
60rH (0.159) (0.620)
<H-Z2 ¥ 5-2> Rubustness check 2: A wjEF Ao tfal F=21}199] o3k
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(1)

@)

(©)

Pooled OLS Pooled OLS Area & Time
without control - with control - Time  Fixed Effect
Time Fixed effect Fixed effect
0.069 -1.025*
|
20t (0.054) (0.576)
30c} 0.040 -0.731
of 24 5 (0.060) (0.448)
i 0.032 0.087
ZAFK C
tTI At 40cH (0.061) (0.419)
50rH 0.099** -0.046
(0.050) (0.381)
-0.085 -0.392
C
G0t (0.062) (0.352)
0.001 -0.084
HEX AE
e (0.002) (0.072)
0.000 0.000
Xb.TH oA XA
S ;j' 5 °F (0.002) (0.001)
o= T oo -0.001 -0.001
= (0.002) (0.001)
_ 0.006
Al ZF Z2HXtO| = H]
I='||:T:|x-| (0.008)
AELI;TJ ;A-I AL oA 0.005**
SESE | W = (0.002)
-0.001
=D& M2AM
H3JLO (=] (=} (0002)
-0.000
AL MM
== | =2 HL © (0.000)
0.004
dugy LEYE (0.006)
X ALY 0.019***
sees (0.005)
-0.023***
= ALO [o)
;_:DEHE &%l 25% (0.005)
52| 25% 0.005
(0.004)
Constant 0.010*** -0.094 0.602
(0.002) (0.059) (0.431)
Observations 80,213 80,213 80,213
R-squared 0.025 0.008 0.124
Number of month 49
Number of trade area 1,637

Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1

<H-2 ¥ 5-2> Rubustness check 2 (A1)
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(1)

@)

(©)

Pooled OLS Pooled OLS Area & Time
without control - with control - Time Fixed Effect
Time Fixed effect Fixed effect
FaHs N BIEE oo
- 0.072%*+ 0.132%** -0.021%**
WS k= PN [ES
In(FA=TT) (0.002) 0.012) (0.007)
oz FnB 0.257 -0.172
5'1; I:IE| (0.176) (0.118)
= oy 0.042 -0.138
= (0.181) (0.153)
e -0.044 -0.001
e (0.182) 0.117)
-0.686*** 0.179
AH 20CH
— X1|| i (0.209) (0.158)
T = *
A=ot 30t -0.354 -0.232
" B (0.207) (0.180)
-0.764%** 0.443%**
C|
40t (0.200) (0.158)
0.315 0.206
C|
SOCH (0.214) (0.183)
0.575** 0.163
C|
60r (0.273) (0.129)
e -0.753%** 0.214
== (0.185) (0.139)
-0.002%** -0.000
OEO|_|
EE e 0.000) (0.000)
ey 0.025%** 0.002
T (0.001) (0.004)
Ee 10.125%** 11.532*
S (0.235) (6.314)
3.907*** 1.607%**
4 EH C|
%122; 20tk (0311) (0.350)
TS & -1.868%** -0.219
H C|
T 8 30M (0.435) (0.723)
-1.229% -1.215*
C|
40t (0.576) (0.624)
sorf -7.108%** -0.666
(0.544) (0.808)
6.675%** -0.005
C|
60CH (0.588) (0.662)
-2.890%** -0.200
l=:] C|
olzdy 200 (0.232) (0.336)
HEX}
H|T S0} 117455+ 0.498
(0.308) (0.498)
-0.659* 1517
[
40t (0.396) (0.369)
sorf 3.553%%* 0.048
(0.435) (0.434)
6ot -5.470%** -0.830
(0.445) (0.542)
<H-Z F 5-3> Rubustness check 3: A wjEHo] st m 211199 gk
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(1)

@)

(©)

Pooled OLS Pooled OLS Area & Time
without control - with control - Time  Fixed Effect
Time Fixed effect Fixed effect
-0.681*** 0.193
4 C
:{iﬁ 20t 0.151) (0.312)
[=) *kk _
] 30c} 0.493 0.219
(0.169) (0.317)
-0.170 0.509*
]
40t (0.170) (0.276)
0.163 0.144
]
50CH (0.140) (0.235)
-1.357*** 0.034
|
GOt (0.173) (0.256)
-0.173*** 0.064
HEX AE
e (0.006) (0.079)
0.013*** -0.000
Xb.TH oA X
gag =F (0.005) (0.001)
[} M *%
Y 0.014* 0.000
(0.004) (0.001)
_ -0.015
AlZH ZEHXHO| = H
'='||:T:|x-| (0.022)
i;ﬂém U -0.166***
SESE | W = (0.006)
-0.045%**
=D& M2AM
s 4= (0.005)
-0.006***
KZHMA|NE MM
== |E HT © (0.001)
0.541***
dugy LEYE 0.018)
MEA 0.639***
(0.014)
0.800***
= ALO [o)
;_:DEHE &%l 25% (0.015)
512 25% 1.343
(0.011)
Constant 9.779*** 10.604*** 9.385***
(0.006) (0.164) (0.292)
Observations 80,213 80,213 80,213
R-squared 0.001 0.513 0.145
Number of month 49
Number of trade area 1,637

Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1

<H¥-Z F 5-3> Rubustness check 3(A<)
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<EE> Ad vl 7R WE AZE WA FFEA)

28| F=HE
K= H

ro

TEE(2)

JorQ

ok o
ro nE

20LH
30CH
40LH
50CH

60CH

A A OHE &9 25% &

Hetret B 2
JEE,
('20.02~'20.12) (21.01~1

-0.016** -0.038*
(0.007) (0.020)
0.284** 0112
(0.139) (0.281)
0.227 -0.057
(0.142) (0.238)
0.022 -0.018
(2.678) (1.424)
0.556 0.552
(0.586) (0.956)
0.400 0.044
(0.525) 0.714)
1.155% 0.903
(0.553) (0.572)
0.393 0.576
(0.501) (0.598)
0.896 1.033*
(0.635) (0.596)
0.661 1.302%*
(0.483) (0.563)
0.027 0.107 %
(0.036) (0.032)
0.083* -0.121**
(0.048) (0.057)
0.159 0.261
(0.118) (0.169)
1.977+%* 3.947%%+
(0.745) (0.845)
1.470* 1.394
(0.833) (1.726)
-2.490* -1.707
(1375) (1.915)
1726 0.104
(1.345) (2.288)
1.401 1.007
(1.508) (1.850)

—

3)
spoichay erst

-1 =

('21.11~22.08)

0.148***
(0.045)

-0.124
(0.192)

0.035
(0.220)

-0.013
(1.032)

0.311
(0.658)

0.291
(0.590)

0.310
(0.783)

0.328
(0.448)

-0.118
(0.539)

0.732
(0.321)

0.229**
(0.103)

-0.012
(0.083)

-1.535
(1.067)

-3.193
(2.417)

0.543
(1.381)

-1.683
(1.892)

-2.547
(1.861)

-3.803
(3.052)

<HEE R 671> A vlE A9 25% e A7
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A

A Ofl=E A9 25% & A

(1 2) 3)
HeHs L T T
O|s KXt &3
(20.02~'2012)  (21.01~10) (21.11~'22.08)
0533 -1.001 0.991
of 24 | C
S 20cH (0433) 0637) 0.657)
T =
Sor -0.284 0.361 -0.772
(0.515) (0.866) (1.060)
0526 1.071 0.894
40t (0.605) (0713) (0.925)
sor 1088 0.374 1.240
(0.856) (0.807) (0.916)
6ot 1,646 1339* -0.856
(0.757) 0.781) (1.321)
0016 0.150* -1.901
Eﬁ;eﬂl__rl " 20T (0.069) (0.086) 2.361)
o S0} 0.051 0.067 -0.805
(0.054) 0.072) (2.937)
A0CH 0.013 0.107** 0.078
(0.025) (0.050) (3.277)
sorf -0.037 0.165* -3.727%
(0.046) (0.098) Aa.717)
6ot} 0.046 0.142 0214
(0.047) (0.089) (0.635)
-0.083%** 0.078 1195
HERF AE
1A 2560 (0.023) (0.091) (0.928)
T Ot 2 Xt 01 -0.064 0.219% 0.124
bl I‘ﬂ';} ;é'x)i T SE (0.159) (0.059) (0.184)
o 0.059 -0.034 -0.021
= (0.049) (0.049) (0.077)
Constant -1.624*** -1.359* 1.190
(0.604) (0.759) (1.795)
Observations 4,510 4,100 4,100
R-squared 0.410 0.349 0.364
Number of month 11 10 10
Number of trade area 410 410 410

Robust standard errors in parentheses
*** n<0.01, ** p<0.05, * p<0.1

<HE E 61> ()
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AL
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A
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0

A
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R
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>
vs]

AH| Z=H|H 20CH
N

dorQ
o o

ro nE
N
o
=

40CH
50CH

60CH

B. 9 OE 5% 50% &A

—

1)

ZIstA|

H -

o

('20.02~'20.12)

Lo =

(2)

Mot 2t B
O|sH2t &=t
(21.01~10)

In(MASE ChH| DIEY H)
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Abstract
Impact of the COVID-19 Pandemic

on the Vitality of Urban Retail Areas

. Crisis and Opportunity in Seoul’s Retail Areas

Kyeong Hee Seo
Dept. of Environmental Planning

Urban and Regional Planning
The Graduate School

Seoul National University

The COVID-19 pandemic has significantly affected urban economies
worldwide, with notable 1implications for retaill workers and
self-employed individuals, particularly in countries like South Korea.
As pandemics predominantly exert economic effects on cities,
place-based policies become essential to address regional variations.
This research fills the limited focus on the local impacts of infectious
diseases on scales more minor than borough and the impact of
pandemics on commercial districts than the correlation.

Despite the recent declarations marking the end of the COVID-19
pandemic, the potential for future pandemics due to climate change

and urbanization persists. To create a more sustainable system for
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future crises, it 1s essential to quantitatively analyze the resilience of
commercial districts’ sales before and after the COVID-19 pandemic
and assess the pandemic’s impact. This study aims to cluster the
downturns and recoveries in retail sales before and during the
pandemic and understand the differences between clusters related to
retail and neighbourhood characteristics. Furthermore, the research
explores the causal relationship between government quarantine
policies and the pandemic’s i1mpact on commercial district sales.
Subgroup analyses investigate how pandemic effects vary based on
the government quarantine policies and the size of pre—-pandemic sales
in retail areas, aiming to discover alternative ways to sustain and
restore retail areas’ vitality under face-to-face and mobility
constraints.

Using data from 1,637 retail areas in Seoul over 49 months, the
study 1identifies four growth patterns: high growth, growth, recovery,
and downturn. Contrary to conventional wisdom, retailers with better
access to public transportation and gathering places were likelier in
the stagnant category.

The panel data analysis shows that while increased COVID-19
cases negatively affected sales, eased quarantine measures did not
significantly impact sales. The relationship between cases and sales
was contingent on pre-pandemic sales levels and government
quarantine policies. Interestingly, the top 25% of retaill areas with
higher sales experienced an increase in sales even during periods
with higher COVID-19 case numbers.

Additionally, population demographics played a role in retail area
sales, suggesting that infectious disease prevention measures should
consider the size and changes in sales of retail areas. In conclusion,

this study employs machine learning techniques to explore retail
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areas’ downturn and recovery patterns while assessing the causal
impact of the COVID-19 pandemic on sales. The findings contribute
to existing research and provide valuable insights for policymakers
seeking to strengthen urban retail sectors in the face of future

challenges.

Keywords : Retail vitality, Retail resilience, Retail sales, Impact of
COVID-19 pandemic, Impact of pandemic prevention
measures, Pandemic impact by retail size

Student Number : 2018-31063
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