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Impact on Land Use Change in Rail Station Areas Using the Triple

Difference Regression Modeling : Focusing on the Ten-Years Operation since
Opening of Subway Line 1 in the Daejeon metropolitan city
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Kang, Jae-Won - Sung, Hyungun
Abstract

It has been well known that subway opening has impacts on decreasing the city's traffic
congestion through pedestrian- and transit-friendly land use changes as well as decreasing
inordinate dependence of travel on private cars. Its long-term operation since its opening is
expected to derive land use change in rail station areas, which is more high-dense
development. However, few study has fully identified its pure impacts on development density
by land use type. Therefore, this study is to empirically explore its pure impacts on change in
the floor area of buildings by its use type in the Daejeon rail station areas in the next
10-year period after the subway line 1 opening by employing the triple difference regression
modeling.

Analysis results confirm that subway opening and its long-term operation have statistically
significant pure impacts on more compact development on residential and total land use, not
non-residential land use such as commerce and service, office, and other ones. It indicates
that residential land use change is still closely associated with better transit accessibility in
the Daejeon metropolitan city.
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Table 1. Classification of building use
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Building use
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OEZE, 559, Clpad, of
THE, AYFE, CHACIEE, 7|4t

FA . .
. Single-, multiple-, and
Residence . . B
multi-family-housing,  apartment,
townhouse, dormitory
ZOHAIE, AlY, Hohd, CHYEoE,
| OHEE, O A04FE, 7|EfO04A|
ol oo Y H4E ALHSYELAEM UE
<ales and AAAILES He o7 2
n
ales a Wholesale markets, department
service . .
stores, large retail outlets, retail
markets, etc. store
DEldg H1E, 2322 deAld
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neighborhood | Type-2 Neighborhood facility
I 2EAL REKITHHEAL 2=
S8, 7[EISSYURAE, 388L
QI|AE MFAL ARRA, 7|ERHE
A DAV"‘
[ox =] =T =
= Government office, local
Office )
government  office, embassy,
public office, financial institutions,
financial facility newspaper, other
office
oA, usdy o EXAE,
7|t 2EA
Others Medical facility, education,

research, welfare, and sport facility
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Table 2. Summary statistics
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%% | ORE 3 9uN9l Aac U
Root TI R - 574.5 0 1191
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= TIME ool 7HE =9| AIE Opening year and after-ten year 05 0 1
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Fig. 1. Analysis Frame on the DDD
(Difference in difference in differences)
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Table 3. Land use change by group and time

gL o 3wy | So0H
Applications A = Sales and Daily-living =] 7|Ef
= Total Residence . Neighborhoo Office Etc
. . service
Classification d
Yr. 2008 2706716 1610128 113959 98262.9 293357 | 235208
- Yr. 2018 485626.6 2767317 564417 1524533 1147068 | 687438
2 | Area change (m) 2149551 115718.9 450458 54190.3 85371.1 | 45223.0
Percent 79.4% 71.9% 395.3% 55.1% 291.0% | 1923%
change(%)
Yr. 2008 2031896 1570003 10199.9 359894 51670 | 202024
- Yr. 2018 6356035 5079935 2183422 1057758 248697 | 612218
@ | Area change (m) 4324139 3509933 116343 697864 197027 | 41019.4
N
Percent 212.8% 223.6% 114.1% 193.9% 3813% | 203.0%
change(%)
Yr. 2008 7700304 5529155 38640.6 1784742 372788 | 536358
. Yr. 2018 15637191 | 1118542.0 1260437 3191333 1432347 | 1394052
9 [ Area change (m) 793688.7 565626.5 87403.1 140659.1 105955.9 | 85769.4
Percent 103.1% 102.3% 226.2% 78.8% 2842% |  159.9%
change(%)
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Table 4. Result of ANOVA (No. Obs. =102)

2T Sum of
.. F-value | P-value
classification square
HH| Total 1909545 35.46 0.000
Z7{ Housing 1426756 2755 0.000
oHf ol oA
SN = Sales 101960 6.359 0.013
and service
ERRE:
. 212585 9.508 0.002
Neighborhood
A Business 76061 2.89 0.090
7|Et Others 277751 2748 0.000
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Table 5. Analysis Results on the DDD(Difference in difference in differences) models

Model 5 1% ony FASE 1% 9wy
Total Housing
Variable Coef. t-value P-value Coef. t-value P-value
(Intercept) 314.69 4.293 0.000 291.2 3.990 0.000
DVLP 102.57 1.162 0.248 66.28 0.754 0452
TIME 442.88 4.273 0.000 414.05 4.012 0.000
TREAT 171.39 1.297 0.197 148.16 1.126 0.262
TIME x TREAT -474.91 -2.541 0.012 -552.73 -2.971 0.003
DVLP x TREAT -108.02 -0.719 0473 -144.43 -0.966 0.336
DVLP x TIME -0.728 -0.728 0.468 -111.98 -0.901 0.369
DVLP x TIME x TREAT 353.87 1.666 0.099 385.67 1.823 0.071
Adjusted R-squared 0.3305 0.2672
Model T o BUSE A% A0H Sales TUdESE A% A0y
and service Neighborhood
Variable Coef. t-value P-value Coef. t-value P-value
(Intercept) 2.983 0.078 0.938 108.41 2419 0.017
DVLP 41.714 0.911 0.365 65.375 1.211 0.228
TIME 16.247 0.302 0.763 125.211 1.975 0.051
TREAT 4414 0.064 0.949 94.780 1.173 0.243
TIME x TREAT 82.768 0.854 0.395 -17.024 -0.149 0.881
DVLP x TREAT 10.289 0.132 0.895 9.004 -0.098 0.922
DVLP x TIME 41.489 0.641 0.523 30.528 -04 0.690
DVLP x TIME x TREAT 15.61 0.142 0.888 -35.181 -0.271 0.787
Adjusted R-squared 0.2294 0.2540
Model EEFEENCEE JESE 1% AU
Business Others
Variable Coef. t-value P-value Coef. t-value P-value
(Intercept) 10.73 0.213 0.832 85.84 2.630 0.009
DVLP 37.06 0.612 0.542 33.099 0.842 0401
TIME 35.56 0.5 0.619 112.056 2427 0.017
TREAT 37.63 0415 0.679 43.678 -0.742 0459
TIME x TREAT 91.7 0.715 0.477 -74.36 -0.894 0373
DVLP x TREAT 40.70 0.395 0.694 -34.504 0.516 0.067
DVLP x TIME 49.22 0.574 0.567 3337 0.060 0.952
DVLP x TIME x TREAT -59.8 -0.410 0.683 90.699 0.959 0.340
Adjusted R-squared 0.2088 0.2483
o HAE HIW(E 3) FDol HAS of B FATE=41405)8r AS &1 & 5 AACL Ol=
AIWRo] 11571890 Z7KIE 212 ol BQl  REZOIAIY AZIO] Kol mE AKIE7HoJe}
o 5 QI B4 ATE =Y, 108 Hof Halel & 4
108 = AE(TIME)OIA AFE AHE0] S7H3E 2 Ao SEROE AmEoloF & AERHE
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