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The Impact of University Closures on Local Commercial Districts:

Evidence from an integrated Difference-in-Differences and Cox Proportional
Hazards Approach

Al ¥ Z| (Seo, Wonji)™
ZI 2k 2l (Jin, Jangik)™

< Abstract >

This study examines the effects of university closures on nearby commercial areas in Korea. Using
business opening and closure records from the Local Administration Licensing System, we analyze the
survival rates and closure risks of establishments located near universities that had permanently closed
as of 2024. A Difference-in-Differences (DID) design combined with a Cox proportional hazards model
is employed to estimate the causal impacts, with financially distressed but non-closed universities serving
as the comparison group. Commercial zones are classified into three spatial levels: primary zones (areas
adjacent to campuses), secondary zones (nearby commercial clusters), and broader 3km-radius zones.
Our results show that closure risks in closed-university areas were relatively lower than those in the
comparison areas, potentially reflecting preemptive business exits prior to the actual shutdown. The
effects were concentrated in primary zones and in sectors such as food and beverage services, while no
significant changes were observed in secondary or wider zones. These findings indicate that university
closures do not generate immediate or widespread economic shocks; rather, they appear to intensify
pre-existing structural vulnerabilities. This study suggests the need for proactive planning, including early
diagnosis of commercial district conditions and strategic intervention before economic damage
accumulates.

Keyword : University Closure, Local Commercial District, Survival Analysis, Cox Proportional Hazards Model,
Difference-in-Differences Model
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Treat
(0.0129) (0.0080) (0.0076)
0.7984 wxx 0.7796 *xx 0.8711 *xx
Post
(0.0165) (0.0131) (0.0088)
-0.1105 **= -0.0313 * -0.1345 *xx
Treat X Post
(0.0218) (0.0146) (0.0115)
0.0200 *x -0.0093 **x 0.0004
o1
(0.0011) (0.0005) (0.0006)
i -0.1204 *xx 0.0107 0.0307 ***
Qs
(0.0188) (0.0062) (0.0067)
-0.0469 *xx -0.0014 ** -0.0040 **x
A 37
(0.0018) (0.0006) (0.0002)
— -0.1566 *** 0.0113 *** -0.0367 **=
(0.0062) (0.0016) (0.0026)
R -0.0569 **x 0.1890 *xx -0.0562 **x
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24y - 2
(0.0104) (0.0061) (0.0056)
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(0.0253) (0.0142) (0.0154)
216 201 LA -0.0148 -0.0767 *xx 0.0693 ***
oreTE (0.0156) (0.0088) (0.0086)
Log-likelihood -523694.67 -1582501.1 -1985728.1
LR chi2 6055.63 12622.34 1688684
TESY 117,051 303,761 409,063

*p<0.10, **p<0.05, ***p<0.01, Std. errors are in parentheses
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TS| w7t A A Oj2|= T O|FAE-SAH | EF S &850 45
<HE 8> FMZINEFE)
s 12t 4
=44 - 83 =S A|FFAIMH| A 7=
Treat -0.3672 *xx 0.0191 0.0934 *x* -0.0070
(0.0222) (0.0788) (0.0381) (0.0181)
Post 0.8902 *x*x 1.0712 **x 0.8126 **x 0.7112 s5oxx
(0.0351) (0.1168) (0.0617) (0.0202)
0.1918 *x*x -0.3642 *x -0.3107 wxx -0.1559 wxx
Treat X Post
(0.0439) (0.1716) (0.0814) (0.0273)
0124 0.0015 0.0277 #xx -0.0150 #*x 0.0360 #*x
- (0.0019) (0.0069) (0.0036) (0.0016)
outcyar -0.3659 *xx* -0.2715 = -0.4229 *xx 0.0566 **
(0.0335) (0.1615) (0.0623) (0.0252)
A 37| -0.0622 *xx* -0.0527 #*** -0.0590 #** -0.0367 **x
(0.0033) (0.0155) (0.0058) (0.0024)
AlUjetel 742y -0.1068 *xx -0.0345 -0.0124 -0.2276 wxx*
(0.0101) (0.0365) (0.0177) (0.0090)
Al -0.0279 —0.7439 *xx 0.4605 **x 0.0264
(0.0293) (0.1068) (0.0505) (0.0224)
2 0.0723 -0.5610 -0.7730 wxx 0.7134 sk
- (0.1163) (0.3744) (0.1939) (0.0872)
Log-likelihood -137963.45 -12494.406 -43603.195 -279962.58
LR chi2 2562.31 204.57 431.03 3326.52
Z=x| 29,901 3,464 11,656 72,030
*p<0.10, **p<0.05, ***p<0.01, Std. errors are in parentheses
A 5o Yoz U oy, ole o] Aeas 0], W o] o= 1Y A Zloz §iH
HAH el § Aok A dulgtth &, 3717t AR o
FHESF £ 7|9to] AgtAlolal 9 Qolof Tt EAl RO T A Aat, 1xF " 2R A
tlg2lo] ol Hme} 2L Wajo] YriHoz o 3 Al B 2 A|o] AIGH chste] AHHo] A - oAl
ofst 7}52do] Qlck, of 95t st} A ofje] WYY o] e Moz
Aujete] Ae) Eot AEE 2 Aol HolaAl  Uepdth ok vlasd xojo] o] Hrjmor
LRt 1AF A 3km A Ho A= st Aluiof A Hatof] Qidstal 40 7]8to] ERMSIE 7= Al
27t he4s HAgdol 27151, 241 Aol ARICH IR, 3km AHOIME Al D F XY B
£ HAEol gastact 14 € Skm AdoldE A MYl Fashs Aol LR, §e W)
stel Ao} Azjrt 7ke4= mi o AvAts AUoAL AW Alojo] Hwo) o e A
of QIET AW He g o]FF 7Is/dol =of, st girlez g dF2 A 7Iede BoiEt
Zu apuel au] Zach A ofsirt Aris oz AFe st Jue) Fa AFY SAH - 28 2
A YEE 9, A 288 Aoz Eoj SFAIEQI A%, 718 450l vlsh 1AL, 2AF, 3km JH
e Alof Ul aulo] Ojgt 9 EEt ol HEe 9l BT mAgFol Z7tetAct ol: sl UESol o
&t Z70] YeE]= LR R AT 4 9ot 271 AHd AR WAl 5 St TR QIAtof] gt oIt =,
& stieh Aol 727t 7he 4 HgAdel Wob  Haz QI 28 44l g AREoe W)
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46 ESLUSAT AB31Y Hd=

i 221 4
- =48 - =3 oA E A HZUMH[AAH 7|Ef
Treat -0.0538 *** -0.0146 -0.0209 0.0483 #*x
(0.0130) (0.0396) (0.0226) (0.0118)
Post 0.9711 #xx 0.7593 #*x 0.6997 #*x 0.6590 ***
(0.0251) (0.0901) (0.051¢6) (0.0167)
-0.1624 *xx 0.0744 0.0094 0.0249
Treat X Post
(0.0279) (0.0975) (0.0555) (0.0190)
o1 24 -0.0146 **x* -0.0091 *xx* 0.0169 *x*x -0.0042 **x
- (0.0008) (0.0024) (0.0014) (0.0007)
olurcyat 0.0430 *xx* -0.1009 **x* -0.1165 **x 0.0277 *x*x
(0.0106) (0.0318) (0.0179) (0.0087)
A 37| 0.0001 -0.0000 -0.0000 -0.0031 #**
(0.0010) (0.0030) (0.0017) (0.0009)
AlLetel 72y 0.0174 *xx -0.0093 0.0371 #x*x 0.0056 *=*
(0.0026) (0.0074) (0.0045) (0.0023)
Al 0.1832 *xx 0.0232 0.0583 0.2430 **x
(0.0319) (0.0868) (0.0525) (0.0271)
2 0.0276 0.1284 -0.1502 *x* 0.1980 *x*x
= (0.0389) (0.1085) (0.0656) (0.0341)
Log-likelihood -489431.11 -45927.965 -160646.91 -741339.4
LR chi2 4286.90 496.62 1376.02 5580.76
ZHEZ| 91,373 10,154 37,029 165,205
*p<0.10, **p<0.05, ***p<0.01, Std. errors are in parentheses
L, 3km g4 W HAH ol S7tstAt ol 2 2E 450 sLsHA UERA ke, 4% 54
tish A8 AR oM e sig dFol S A of met g Mg =rF th2A Yebd 4 ot mebA
Ad 280 g0 FH AFUY AEHA 225 AE5E= Aol Atol7t EAfjsh=A] mefstr] ¢
g7l sugosH, ArhH o ehgNel 20 uto] 3] 4EW stARYS At BAstot,
P4 Ave saEc 28 AU 4, et 2 SAA - 2L st HolA B U 2AY 48
25 Aele i 9loi} spgSol AF A of 7Mg WR A2 4Fo=, Hio FFe vt
walslol] gixlstol S 200 A @R 9EQTY A AWMOR we oz ogwolch BA A,
402 sugon) HYYdel Patd 2o B 4 ARUAY 1a A km FUIHE S - 2
oIk SIAIE, olefdt $AoR Muel YRS F & A AU AL HUSIHol A S0, 59
7] ol F7H < #40] Basty, ol e LA} oM 2 ggol 2ot T35 HeERdT ol
oA dgstalx} ghet. Huz s AFAQ sa 7|do] FAHHEA Fd
W 78 dFol 544 B U2 Zlor siMd
4. A= 2y 10 Ok W, RERAlM, KGIRUA U AN J]EF AEL
Hg shgo] ZashALt ow e Ho2 et
cier A ok AT ge) 9AR, £, Beh] WEdl, o)k Y AESe M Ag oldo] oo
HEER AR 2Q AFert =1, 58 U oGt AlES0l ®aL, 23] ﬂlL olgo= F7HA
3Y 5 =7 of 27 ojEste Aol 9 02 HYUsk: FIt AL YFol] fhros wuw
th. o]2fst E4o o7} Aol U]R]= 4 ot Hahrtel 22t JHolM = A - 28 459 1



i w7F 2|HHO 02| B O|SAt=-FAH|HHH 2P S &8 47

<E 10> BAZEULSE)

N 3km
— 24 - 5 284 A% 291H| A4 7|t
Treat -0.1273 wxx -0.0573 -0.0059 0.0405 *xx*
(0.0133) (0.0423) (0.0223) (0.0105)
Post 1.0116 #*x 1.0728 xx 0.7444 *xx 0.7795 #xx
(0.0180) (0.0734) (0.0334) (0.0108)
Treat X Post 0.0477 *= -0.0883 -0.0675 -0.1849 *xx
(0.0225) (0.1037) (0.0444) (0.0145)
24 -0.0066 *** 0.0076 == -0.01371 #xx 0.0066 *xx
- (0.0010) (0.0033) (0.0018) (0.0008)
oputryst 0.0427 *x*x -0.1244 »xx -0.0510 ** 0.0406 *xx
(0.0118) (0.0388) (0.0201) (0.0092)
A 3] -0.0023 #** -0.0057 #** 0.0010 -0.0056 ***
(0.0004) (0.0012) (0.0006) (0.0003)
AlUpere] | -0.0261 **x 0.0891 #*x 0.0195 = -0.0618 ***
(0.0046) (0.0141) (0.0077) (0.0036)
Al 0.1413 *x*x -0.3908 *** -0.0076 -0.1544 =
(0.0178) (0.0594) (0.0300) (0.0131)
2 -0.2699 *xx -0.3709 #xx* -0.1649 *x -0.2813 *xx
. (0.0478) (0.1387) (0.0795) (0.0414)
Log-likelihood -556806.37 -37722.819 -162396.97 -1064496.3
LR chi2 6571.55 436.01 996.47 8454.79
H=Z| 105,769 9,142 37,957 256,195
*p<0.10, **p<0.05, ***p<0.01, Std. errors are in parentheses
Aglgol 0813 Pashs Ao Uehgid], ot 2F, 48] 7L O] 28 ofRo] uet Hwe] Pafol
tire] gyRo] 2t UL AA PSS WA A chad Uekd 4 ok miepA oleizt AR Aol
et & 4 Ak Rats] g7 Sls) Al el Re A gstel &
27 14 UL dta b he AAll g Mg TRed
HE Hlaz QIR 8 FavE 7P AEA o2 e A Z2af, A2 - FGA o YRS FHoME oiE
ST 2 4 ok S8 1R AFUS ofet ATeleks ¥ migdel AAd 202 Uepton, dejsoz
T S SN 2 S T e UF 28 AUOlAg MSIdo] ST Al A9 7
o] YAl AFog, sig Aol HAHHol 72 S AZZEQL 1R} A3t 3km A Aol
st S7tet A2 Hald] gl M AsAe= A TSl S7tstA AL, < Aol ARl & Addol
&3t AR s 4 ok 2R e ddidez A md o] QUEHA Fashe FAol AN
SHY Aam|ete] /o] Wob dfol QIgE ez ot Al gRIeE 1} 3 3km FHoM = H Ao
Tt Tt S7Eeh W, oAM= 2512 HAdHol
HLsh Ao Al HEFe Ao welo] me  Zad Ao] 2k ok A7l 2R ATjdoR
ChA| Ag e 4 Qlck chEAlet BlEA AGe W AW PEU 33, B ol A7l AR 2Ee) 4T
of AL 48 JI8 A ZEs0IA 2 AolS Bol QA7 Fh53] thee] MY AR RusichL, 1
7] W20l SURt Hluate T JeFH2 olsh U 1 0l% 2AXM0 2 HYo] HERES 7HsAdol EAlt
Bhd & ok A2 - FFAL Al 2 5 A9 =Alst ct. wigol] 9] 4, oju] Hu o RE A it



48 EFLSAT AB1Y Ad=

<E 1> EMZIERI9E)
12t AL 22 ArH 3km
o e A = | = A = | 2= A 2
B B B
Treat 1.9744 -0.3050%*+  0.1247 -0.1924x%*x|  0,0338***| -0.1331**+ 0.5869*x*| -0.1540+** 0.3367
(13.5031) (0.0279) (0.1408) (0.0394) (0.0091) (0.0269) (0.0345) (0.0125) (0.2109)
Post 0.9272xxx|  0.5247+*x| 1.6344%xx| (0.7939+*x| 0.7686%xx| 0.8458%x*| (0.9286%*x 0.7076%x*| 1,121 7T%x*
(0.019¢) (0.0304) (0.2419) (0.0545) (0.0158) (0.0263) (0.0105) (0.0163) (0.0940)
Treat X Post -0.3192%xx|  0.2956*»*| -0.8874+*+ 0.2807*++ 0.0073 -0.1650%*x| -0.2217*x*|  0.1012%*| -0,5719%*x
(0.0264) (0.0389) (0.2831) (0.0984) (0.0176) (0.0290) (0.0133) (0.0236) (0.1460)
- 0.1409 0.0126%*x|  0.0334*xx ; -0.0076+*+  0.0008 0.2010%*x| -0.0020%**| 0.0202%x*
s (0.6940) (0.0014) (0.0096) (0.0005) (0.0029) (0.0127) (0.0007) (0.0069)
alsicyst 6.2404 -0.3006%*x B B -0.0058 B 1.6755*x+|  0.0150 B
(44.3231) (0.0272) (0.0071) (0.1042) (0.0123)
A 3] 0.5390 -0.0317+*+ -0.9991 B -0.0061#* 0.0098**+ 0.0286*+* -0.0037 * 0.1838
(4.1837) (0.0038) (1.6066) (0.0013) (0.0015) (0.0022) (0.0020) (0.5685)
7.9309 -0.1046+*x| -0.0445 * 0.0025 0.02971x*x|  1.0871**x| -0.0334***| 0.0011
AlLi=rl 742 -
(61.9469) (0.0079) (0.0253) (0.0018) (0.0040) (0.0712) (0.0045) (0.0697)
o3 . 53 0.1419xxx|  0.1984%xx|  0.4191%xx|  0.2552%xx| 0,1225%xx| 0,1993%xx| 0.2127+*x 0.2866%**| 0.2038xx**
(0.0129) (0.0178) (0.1230) (0.0371) (0.0073) (0.0119) (0.0066) (0.0108) (0.0613)
S5 0.1907***| -0.1341*x| 0.4338 0.5160%**|  0.1284%*x| 0.3718%x*| 0.2141%*x 0.2148*xx| (0.5128%x*
(0.0286) (0.0560) (0.3288) (0.0778) (0.0179) (0.0247) (0.0183) (0.0293) (0.134¢6)
Z|d =l -0.0166 -0.0476 * 0.0883 0.1525%*| -0,1346***| 00497+ 0.0986**x| 0.0065 0.1251
MHE|2AE (0.0191) (0.0274) (0.1717) (0.0516) (0.0107) (0.0163) (0.0101) (0.0165) (0.0825)
Log-likelihood |-336143.79 | -153202.05 | -2159.6541| -31590.02 | -1076845.2 | -380491.15|-1407966.9 | -465387.24 | -10909.638
LR chi2 4118.26 224823 78.66 354.64 9176.43 331846 | 1307495 | 413243 178.96
Z=EX| 75,342 40,759 950 10,388 219,004 74,369 287,956 116,991 4,116
*p<0.10, **p<0.05, ***p<0.01, Std. errors are in parentheses
A= AJAY, G AR 2723071 flwo] Hiz ddez, 78 ARl AESE tishe] #urt
Qg 271 ggrol Aol 4 Utk AGAIEY HA o OlA = YT AFHoR ¥
N - ANl AT 23 AL HYAY  MeknAl S ol flal, F1EU-vlolo] BAE
o] Z7tstAEdl, HeAls JHol |al 54t 4% SollA Tl AR JRITE AYAIES AEEES A
7b WAL, 241 o] 2 Blsrhz A4 E o] V] o Arstlon, SAvdedyt olgAEM S 2
2o i JFL WS FO2 AU vrHo] 15} 3 LAYES B et Mast R Al AR
% 3km M= HAH ol dastdEd, o= Al AEg0 ojhst 9L vIRl=AS 245U
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oA 20 &4 &u7t Uehd o sjasn g 71502 -5 5doe AystEon, tazo
2 wwx|ole] AU} SANHAIE Hil ofxl ]
U2 JEIQ F9H7Ithel 29 Ade ARESHo] vl
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