@ :t PISSN: 1226-7147, elSSN: 2383-9171
§_I, £ "s https://doi.org/10.17208/jkpa.2024.10.59.5.78
i

Journal of Korea Planning Association Vol.59, No.5 (2024)
B2 E - EAIAIEEEIR| " SEAE, H59H XI55 pp.78-86

‘ ") Check for updates ‘

AR ) R 3 B34S 93 2 Bolrle] 24

L e AR AAEE 7R e =

Estimating Willingness to Pay for Distance from Ground Railroads

: A Case Study of Southwestern Seoul
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Abstract

Recently, local governments, including the Seoul Metropolitan Government, have actively promoted the undergrounding
of surface railways to mitigate their adverse effects on urban residential environments, such as noise, dust, vibration, and
the disruption of urban aesthetics and connectivity. This study uses a hedonic pricing model to estimate the willingness-
to-pay (WTP) for reducing these negative impacts among residents of apartment buildings in the southwestern area of
Seoul. The analysis estimates that residents are willing to pay approximately 2.0 won (¥) per square meter (m?) per month
for each additional meter of distance from the surface railroad. The WTP varies significantly by area and housing type,
with non-transit-oriented development (TOD) areas having a WTP about 5-7 times higher than TOD areas, and new houses
showing a WTP about 5-7 times higher than old houses. Overall, the hypothetical underground rail project is estimated
to generate approximately 4.7 trillion won (¥) in benefits. These findings can guide discussions and decision-making
regarding the underground rail initiative, which has been a focal point of urban development strategies in Korea in recent
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Figure 1. Noise variation by distance from railways between
Sindorim Station and Yeongdeungpo Station

Source: Seoul Metropolitan Government (2022)
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Table 2. Status and types of railway services in the target area
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Train services

Subway Line 1 Regular

gﬁgangjin i Gyeongbu Line 2 (double track, Line 1 Regular) Subway Line 1 Express
Gyeongbu Line 3 (double track, Line 1 Rapid) Normal Passenger Train, KTX, Freight train

Guro - . ; . . Subway Line 1 Regular

gementivil - Syt the outudoceenrbumyand e ek Subvay L  Exres

Complex Normal Passenger Train, KTX, Freight Train

Guro - Gyeongin Line 1 (double track, line 1 Rapid to Dongincheon) Subway Line 1 Regular

Onsu Gyeongin Line 2 (double track, Line 1 Regular) Subway Line 1 Express
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Table 3. 2022 Monthly conversion rates of lump-sum rent to monthly rent in target districts (unit: %)

District Jan. Feb. Mar. Apr. May. Jun, Jul. Aug. Sep. Oct. Nov. Dec.
Guro 42 42 42 4.4 4.4 4.4 43 43 4.4 4.3 4.4 4.4
Dongjak 37 36 37 37 38 39 39 40 41 41 41 41

Yeongdeungpo 40 4.1 4.1 4.1 4.1 4.1 41 41 4.1 4.1 42 4.3

Source: Korea Real Estate Board (2023)
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Table 4. Descriptive statistics for each variable

Variable Unit Avg St Dev Min. Max.
Independent variable Monthly rent per unit area (m?) KRW/m? 16,870 8,520 1,038 60,883
) Distance to ground railroad m 532 254 15 999
Railroad -
characteristics Dummy for station area Dummy 06 05 0 1
(Yes=1/No=0) var. ’ ’
Number of years elapsed years 18 12 0 61
Household Number of households household 48 181 1 2,462
characteristics .
Type of housing Dummy 02 04 0 1
(Apartment=1/Non-apartment=0) var. ) ’
Dependent - .
variahla Distance to nearest river m 605 301 1,530
Distance to nearest park/green space m 169 122 0 795
Distance to nearest interchange
ReGona of expressway m 1005 507 81 2,965
characteristics  pjstance to nearest primary school m 387 179 0 926
Distance to nearest
university hospital m 1.861 1.218 4 4164
Distance to nearest shopping mall m 1,521 914 0 3376
Table 5. Main empirical result
Variable B St. error P-value
Constant 29812.1%* 818.8 <0.001
_ Distance to ground railroad 2.0% 06 0.002
Railroad = P
characteristics ummy for station area *
(Yes=1/No=0) 678.3 298.8 0.023
Number of years elapsed -453 47 1.4 <0.001
Household Number of households 3.3 09 <0.001
characteristics Type of housing
dekk
Dependent (Apartment=1/Non-apartment=0) e Aot =
variable Distance to nearest river -3.37 0.5 <0.001
Distance to nearest park/green space 4.07* 1.2 <0.001
Regional Distance to nearest interchange of expressway 107 03 <0.001
characteristics  pjstance to nearest primary school 0.2 0.8 0.835
Distance to nearest university hospital 0.9 0.2 <0.001
Distance to nearest shopping mall 1.7 03 <0.001
R square 0.466
Adj. R square 0.463
F value 1916

*k 0,1% (p<0.001), ** 1% (p<0.01), * 5%(p<0.05)

Askshe A1 2 Q3 vlas] B|GA1E 2190 Bt T 22
" AT+ . o19h 22 A A3t} H]
A 2Y 7k AEejAte] Apojoll= of2] a910] RS,
Z A 7SR 2R iRt AT E 2jolE F8 A%I0R
& 7 Ak ditE oz AAIE AR AR 0|89 He

& SHEksl7] S8 afF A9 e] FeE AEjshs 3] Aot

(AP -2l 2021). o]l w2t AFHEL] o] HE S|
231 THE3H= A1 AFTo] HIGAHE AFRe) vls] 2)AHE
o] HAA g o] dfgh v]ago] o W 4= glon ojgt A
S & Zpo)7h A E2 A 2 Zjo|2 UrEJrUr 207 A},
3HH 20 vk FEje] ARG 08 A A4 20 o] 2t
3 =g AF2H0.59)9) vl xl*a'réiﬂl B g3
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Table 6. Empirical result with a railway-station area interaction term

Variable B St. error P-value
Constant 29101.2" 866.1 <0.001
Railroad Distance to ground railroad 3.5 09 <0.001
characteristics  pymmy for station area (Yes=1/No=0) 2111.6% 645.7 <0.001
Number of years elapsed -452 6 11.4 <0.001
Household Number of households 33 09 <0.001
characteristics Type of housing S 1663 o001
Deperident (Apartment=1/Non-Apartment=0) ) ) )
variable Distance to nearest river -3.4%* 0.5 <0.001
Distance to nearest park/green space 36 1.2 0.002
Regional Distance to nearest interchange of expressway 1.0 03 < 0.001
characteristics  pjstance to nearest primary school 02 08 0.811
Distance to nearest university hospital 1.0 0.2 <0.001
Distance to nearest shopping mall ] b 0.3 <0.001
Interaction term Distance from railway x Station area -3.0* 1.3 0.013
R square 0.467
Adj. R square 0.465
F value 176.5
w5 0.1% (p<0.001), ** 1% (p<0.01), * 5%(p<0.05)
Table 7. Empirical result with an interaction term for distance from railway and properties over 20 years old
Variable B St. error P-value
Constant 29309.5"* 868.4 <0.001
Railroad Distance to ground railroad 307 07 <0.001
characteristics  pymmy for station area (Yes=1/No=0) 23.1* 8.7 0.21
Number of years elapsed -407.0"** 17.2 <0.001
Household Number of households (1% 0.0 <0.001
characteristics Typeot Housirg S yor 0001
Dependirit (Apartment=1/Non-apartment=0) ’ ’ ’
variable Distance to nearest river 3.3 0.5 <0.001
Distance to nearest park/green space 3.8™ 1.2 0.003
Regional Distance to nearest interchange of expressway -1.2% 03 <0.001
characteristics  pjstance to nearest primary school 0.1 08 0.860
Distance to nearest university hospital -0.9%** 0.2 <0.001
Distance to nearest shopping mall 1.8 0.3 <0.001
Interaction term Distance from railway x over 20 years lapsed 247 07 <0.001
R square 0.469
Adj. R square 0.469
F value 177.6

% 0,1% (p<0.001), ** 1% (p<0.01), * 5%(p<0.05)
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