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The Effect of Expanding Urban Railway Infrastructure on Land Prices
- A Case Study of Gyeongin-Line Quadruple Track -
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Abstract

It is well known fact that the location of Railway station has a significant effect on land
price. Numerous academic works has conducted to measure the amount of effectiveness of
providing public transportation services. This study was conducted to estimate the effects, in
terms of land price, by improving railway facilities from Dual track to Quadruple. This study
has differences from past studies in two aspects. Firstly, the data is more accurate by
mapping whole individual value of land. These procedures are powered by Google API
ArcGIS and Python programming. Secondly, the vital methodology of this study applied the
Double difference (DID) and Triple difference (DDD) approaches for analyzing influence factors
of land price. Distance from station, population density, road ratio and land use type
(commercial and residential area) are considered as influence factors. By DDD analysis, this
study found that the improvement of urban railway mostly affected commercial areas whereas
the effects to resndentlal areas were relatlvely |ow
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Table 1. Historical studies about station catchment area and land price

Variables
Authors Methodology Main Idea and Conclusions Dependent Independent
Variables Variables
Each station catchment areas have Walking
Kim et al. CART differences by regional characteristics. Land accessibility,
(2008) Land price and distance from station price Regional
has nonlinear relationship. characteristic
Type of land use,
Choi et al. CHAID, Distance from station (walking Land Distance from
(2008) Regression distance) affected land price mostly. price station (linear,
walking)
li e < ; i
v Hedonic Price | Access to HSR (High-Speed Rail), . g
Francesca : Land characteristic,
Model, access to CBD has an impact on ; :
ot al Regression residential prope rices P TArEgIaRER
(2010) 9 PR i accessibility
LT Hedonic Price | Station proximity has a significan.tly Tl Disténce frorr.\.
Model, stronger impact when coupled with a . station, Condition
(2011) 5 y 5 ; price ;
Regression pedestrian-oriented environment. of pedestrian path
Straight-line distance model's Distance from
increasing property value effects are Station (linear,
Daniel and more higher than Walking distance el walking), Housing
Tangerine Regression model because apparent proximity to e characteristic,
(2007) rail station is an added locational P Distance to
advantage compared with physical amenity, Regional
walking distance to the station. characteristic
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Table 2. Number of departure and arrival
passenger

Unit : ten thousand person/year

Station Departure Arrival Total
Guro 271 281 552
Guil 236 230 467
Gaebong 965 964 1929
Oryu-dong 439 403 842
Onsu 263 250 513
Yeokkok 1,207 1,158 2,366
Sosa 648 640 1,288
Bucheon 1934 1,918 3,852
Jung-dong 421 389 810
Songnae 1,714 1,669 3,383
Bugae 473 450 922
Bupyeong 1314 1,299 2,613
Baegun 408 400 808
Dongam 1,051 1,021 2,072
Ganseok 260 249 509
Juan 1,150 1,153 2,303
Dohwa 132 120 252
Jemulpo 298 284 582
Dowon 157 155 311
Dongincheon 750 702 1,452
Incheon 139 137 275
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Table 3. Basic statistics of study area

Unit : Won/m
1998
2010 Average
Area Type Obs I aﬁ‘\gzrggge land price
Total 1,872 921,736 1,504,650
Residential 868 563,058 1,013,363
Commercial 1,004 1,231,828 1,929,387
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Table 4. Land price change (Total area)
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Table 6. Land price change (Commercial area)

Unit : Won/n' Unit : Won/m'
Difference Commercial Difference
Total 1998 2010 (TI me effect) Atea 1998 2010 (Tlme eﬁed)
Non-catchme Non-catchme
i, 803,718 1,309,445 505,727 ot arem 1,051,040 1,633,865 582,824
Catchment | ) 471186 | 1,751,846 | 680,660 Catchment | 1 459188 | 2252000 | 822,813
area area
Difference Difference
(Geographical| 267,468 442,402 174,933 (Geographical| 378,147 618,135 239,988
effect) effect)
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Table 5. Land price change (Residential Area)

Unit : Won/m’
Residential Difference
B 1998 2010 (Time effect)
Non-catchme| g5 448 983,782 428,333
nt area i " '
Catchment
Stea 574,538 1,057,991 483,454
Difference
(Geo%raphlcal 19,089 74,210 55,120
effect)
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Table 7. Occupied area per person

Administ ' 2000 2010
rative Housing Type (m?/ (m?/
district person) | person)

Apartment 21.16 257

Detached house 16.86 20.2

Seoul Row house 195 242
Multiplex house 1719 21

Studio apartment | 21.82 293

Apartment 19.83 233

Detached house 195 246

Incheon Row house 16.53 219
Multiplex house 15.54 193

Studio apartment | 22.81 27.8

Apartment 20.5 246

Detached house 1917 245

Gyeong gi Row house 18.51 20.6
Multiplex house 16.53 242

Studio apartment | 21.49 31.9
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Table 8. Basic statistics of variables
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Variable Obs ] Mean Std Dev.
Lend frice 3744 | 12318 | 918507
(won/m’)
Population Density | 504 | 21366 | 12794
(person/km’)
Road ratio (km/km) | 3,744 295 120
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Table 9. Impact of Quadruple track estimation model
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Variables

Model 1

Model 2 (Apply land use type)

Constant

1,019,216*** (43,681.98)

891,305.5*** (47,128.96)

Population Density (Person/km)

3.34*** (0.99)

3.09** (0.98)

Road ratio (km/km)

3,138.85** (1058.92)

3090.71** (1,044.62)

Land use type (Residential)

-765,826.2*** (24,986.58)

-495,943*** (46,321.28)

Year

504,378.4*** (33,205.42)

579,790.2*** (46,285.4)

Catchment area

215,712.6*** (35,471.98)

386,189*** (47,367.51)

Year-Catchment area

171,707.3** (49,994.29)

236,226.8*** (66,936.86)

Catchment area-Land use type

-356,690.5*** (70,258.17)

YearLand use type

-150,915.4*** (65,515.76)

Year-Catchment areaLand use type

-182,343.4* (99,360.14)

Adj. R-Squared

0.32

0.34
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Table 10. Result of DDD analysis (Apply land use type)

Residential Area

Commercial Area

Model 2 i g
Before After Di?f:rgelrfce Before After Di\ffI:Sa'rfce
Non catchment area| 395,363 824,237 428,875 891,306 1,471,096 579,790
Catchment area 424,361 907,619 482,758 1,277,495 2,093,512 816,017
Single Difference 29,499 83,382 53,883 386,189 622,416 236,227

Double difference 83,382-29,/499 = 53,883

622,416-386,189 = 236,227

Triple Difference

53,883-236,227 = -182,343
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