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Impact of International Schools on Apartment Sales Prices

in the Surrounding Area: The Case of Songdo International Schools
in Incheon Metropolitan City
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Abstract

This study examines the spatial and temporal impacts of Songdo international schools on housing sales prices in
the surrounding area in Incheon Metropolitan City, Korea. In order to solve the problem of spatial autocorrelation
that is inherent in the spatial data such as housing prices, multi-level models are estimated considering physical
attributes and locational and environmental characteristics. In addition, the effect of major events by period on the
apartment sales prices is quantified by employing the difference-in-differences method. Many of the controversies
caused through the opening of international schools in Songdo New Town have had a significant influence on housing
transactions and investment sentiment in the surrounding area. As a result, it has had a significant effect on the
increase in surrounding housing prices based on the scheduled opening of international schools. In general, the de-
mand for housing is important, but the controversy over the opening of international schools has increased uncertainty
in the real estate market, and as the controversy over opening dates has continued, the cycle of rising and falling
housing prices is repeated. The spatial impact of international schools on apartment sales prices range from 800
meters in radius. As of the initial scheduled opening date, the international schools have had a positive effect on
apartment sales prices in the surrounding area. However, the opening of the schools does not significantly affect
the apartment prices as the opening dates have been postponed twice. It is believed that the premium for the schools
has disappeared due to growing uncertainties from the controversies over the opening of schools. This research is

of academic significance in that this study is conducted in terms of the real estate market.

Keywords: International School, Difference-in-Differences Analysis, Multi-Level Model, Spatial Effect, Temporal
Effect, Incheon Metropolitan City
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Table 1_ Main Contents of the School Opening Process

Date The main contents / Press
06.1.06 Permission for construction
06.3.08 Groun'd breakingceremony /

www.hani.co.kr(Hankyoreh 2006a)
06.5.15 Construction date
08.2.05 PostponeA the opening of an IS /
www.hani.co.kr(Hankyoreh 2008b)
08.9.01 The first scheduled school opening date /

- www.joongang.co.kr(JoongAng Ilbo 2008)
09.1.18 It’s not clear when school starts /

o www.khan.co.ke(Kyunghyang Shinmun 2009a)
09.7.01 The completion date of the IS
09.7.30 School failed in September
09.9.01 The changed school opening date

School starts in March /
10.2.24 .
www.khan.co.kr(Kyunghyang Shinmun 2010b)
10.3.15 Confusion for approval of establishment of an IS /
- www.weekly.donga.com( Dong-A Ilbo 2010a)
Final date for establishment of an IS
10.6.25
/ www.mt.co.krf(Money Today 2010)
10901 The official sc}‘lo?l oPeIﬁng day /
www.wikipedia.org
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Table 3 _ Measurement and Sources of Variables

Variables Unit Measurement method Sources
RT.
Dependent . . . 10,000 The actual transaction price of the
] The actual transaction price of the apartment Price . MOLIT
variable won apartment/Sales index
REB
I onal The first scheduled opening date(08.9.1)
feernation The time of the event S-open | Dummy After=1, Before=0
school. - MOE
Opening date(10.9.1)After=1, Before=0
Influence — — - - NSDI
L within_800m Within | Dummy Including=1, Not included=0
characteristics =
The time of the event X within 800m DID | Dummy | The time of the event X within_800m
Apartment area Size m Apartment area(nr)
Individual The number of floors traded D Floor | Floor The number of floors traded RT.
characteristics . (The year of completion MOLIT
How many years have passed since then Year Year .
—Transaction year+1)
. . . RT.
The number of complex generations Units ncg The number of complex generations MOLIT
Compl‘exA Subway accessibility Sub m The nearest subway station NSDI
characteristics. o
& Accessibility to supermarkets Shop m The nearest supermarket NSDI
Locati Elementary school accessibility School m The nearest elementary school NSDI
ocation
characteristics Accessibilty to the park accessibility Park m The nearest large neighborhood park. NSDI
Accessibility to international business complexes | CBD m  |The nearest international business complex| NSDI
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Table 4 _Spatial Ranges of DID Variable

Variable 600m 700m

800m 900m 1000m

DID

15709.22%* 15709.22%%* -2555.912

Note: * p<.1, ** p<.05, *** p<.01
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Table 5 _Descriptive Statistics
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Variable Obs Mean Std. Dev. Min Max
Sales prices 839 81,124.18 26,995.46 6,033.27 315,431
Open_expected opening date 839 0.74 0.44 0 1
Within_800m 839 0.02 0.14 0 1
DID_open*within 839 0.01 0.10 0 1
Apartment area 839 104.51 29.97 84.12 244.52
The number of floors traded 839 13.58 13.44 1 63
How many years have passed since then 839 2.53 1.78 0 5
The number of complex generations 839 890.33 370.64 104 1,596
Subway accessibility 839 835.21 368.86 195 1,600
Accessibility to supermarkets 839 881.88 313.59 276 1,400
Elementary school accessibility 839 223.77 110.45 40 663
Accessibilty to the park accessibility 839 396.13 156.37 166 619
Accessibility to international business complexes 839 983.67 284.35 509 1,400
Table 6 _Result 1 (First scheduled opening date)
Variable Unnlszd Mter;kzr;tjo:l'lodel interlizrllfozodel
(1st level variable) (2nd level variable)
Level 1, Fixed Effects
Intercept 90,665.24 *#* 9,184.33 —83,114.09
International Within the affected area(800m) Within —14,215.77 ** —120,392.20 ok
school The school scheduled to open S-open —8,809.74 ik —3,675.77  k*
Influence Within the affected area(800m) *
characteristics The school scheduled to open bID 8,574.67 B2 =
Apartment area Size 781.96 ks 839.36 ik
C}II;(:Z;(:‘;LS The number of floors traded D_Floor 308.56 #** 375.33 kR
How many years have passed since then Year —3,239.61 #* —6,664.43  HH*
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Table 6 _Result 1 (First scheduled opening date) (continued)

limi Random Random
Variable U modtid intercept model intercept model
© (1st level variable) (2nd level variable)
Level 2, Fixed Effects
The number Unics —34.64
of complex generations
Complex o
. Subway accessibility Sub 7280 *
characteristics
& Accessibility to supermarkets Shop —6.82
Location Elementary school accessibility School —16.84
characceriseics Accessibility to the park accessibility Park 34.53
Accessibility to international business complexes ~CBD 77.63
Random Effects
Interceptl 5.38e+08 *** 2.54e+08 ik 2.05e+08 *#*
Residual, Ug 4.74e+08 ik 1.39e+08 *** 1.39e+08 ***
R Level 1 0.7068 0.7068
R Level 2 0.5279 0.6190
Note: * p<.1, ** p<.05, *** p< 01l
Hes AN FF B4 Bipet oltES] EE A £ ok B47IRE EF SEAEA] A F
‘giisroltt. JoldHE YL FAGRY ] 19% H E7HAL ANuedd B o] 235]2 of 36757 ¢
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AL ZH S open) R A A(Wiithin)
o] oftE Z}ALE 1 9] o] Hlsf wekot, A
P8 R o] FFAA FEHFA(DID) 15,709
el gsiolet. &, Akl Aue] ek 71e) 4
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Table 7 _Result 2 (School opening period)

The first scheduled The actual school
Variable openning date openning day
(2008.9.1.) (2010.9.1.)
Level 1, Fixed Effects
Intercept -83114.09 10302.61
International Within the affected area (800m) Within -120392.20 Hok 2672.76
school. The school scheduled to open S-open -3675.77 ** -2791.86 **
Inﬂuen'cel Within the affected area (800m) * DD 15709.22 o 1747.57
characteristics The school scheduled to open ' '
Apartment area Size 839.36 ik 763.21 ook
Individual
fam u . The number of floors traded D_Floor 375.33 Hk 325.34 ok
characteristics =
How many years have passed since then Year -6664.43 ik -2193.17 ok
Level 2, Fixed Effects
The number of complex generations Units -34.64 2.92
Complex Subway accessibility Sub 72.80 * -9.61 *
characteristics Accessibility to supermarkets Shop -6.82 9.34
&
Location Elementary school accessibility School -16.84 -17.07
characteristics Accessibility to the park accessibility Park 34.53 -18.70 *
Accessibility to international business complexes CBD 77.63 -5.49
Random Effects
Interceptl 2.05¢+08 ok 4.8le+07 ek
Residual, 02 1.39E+08 sk 8.73¢+07 ok

Note: * p<.l, ** p<.05, *** p<.0l
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