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A Study on the Influences of the Estimation of Areas and Fees for Rental Facilities
Affiliated with Subway Stations: A Case of Seoul Subway Lines S and 6

AR - O1BE - UeHE

Jae Min Jang - Kyung Chul Lee - Tae-Hyoung Tommy Gim

Abstract Considering that the Seoul subway sector is expected to see extension of lines, addition of stations, and
changes of operating companies, a review is needed to identify ways to eliminate or minimize financial deficits in its
operation. As for deficits from the operation, additional businesses for extra income have been suggested as alternatives,
but inasmuch as Western urban development (that of the subway containment area) may not be applicable to Korean set-
tings, a practical alternative is to maximize income by efficient use of rental facilities that are located inside station
properties. This alternative requires the estimation of appropriate facility size and rent for each station; few, however,
have addressed this topic. At this juncture, this study aimed to draw an equation for estimating the sizes and rents of
station properties by reflecting characteristics of lines and locations; a case study was performed for Subway Lines 5
and 6. Analytical findings are that rental facility sizes and rental incomes are affected mainly by the subway ridership
and transport revenues, whereas the influence of ground-level commercial activity is relatively weak. A particularly
great influence was found to be the value of apartment housing in areas through which the subway lines run. Stations
on Line 5, which runs through areas of high-value housing, were assigned smaller facility sizes and higher rents than
those on Line 6, which covers areas with relatively low housing value. The equation suggested in this study would make
possible more practical feasibility studies when the need arises to estimate sales of new or extended facilities affiliated
with stations.

Keywords : Subway station, Extra income, Rental facility size, Rent, Underground arcade
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Table 1. Research variables.

Type Variables Units Years Descriptions Data(sources)
) 5 Rental condition(Seoul metropolitan
Rents per m” Won/m~ 2015 Monthly rents/rental areas . . X
rapid transit corporation)
Dependent — -
Underground N . - Rental condition(Seoul metropolitan
m 2015 | Rental areas for affiliated facilities Rk K X
rental areas rapid transit corporation)
Populati Seoul Statistics(Seoul metropolit:
opu a% ion Persons’km?| 2014 Residents/m? eoul Statistics(Seoul metropolitan
density government)
Average land | Thousand
verg B 2015 Per m? condo values R-ONE(Korea appraisal board)
values won
Pedestrian Pedestrians of the busiest spot in Seoul pedestrian volume service
Independent Persons/day | 2014 . .
volumes the 300m zone of a station (Seoul metropolitan government)
Ridership(Seoul metropolitan rapid
Ridership Persons/day | 2015 Passengers by station p( . Y p P
transit corporation)
Transport Sales(Seoul metropolitan rapid
P Won/day 2013 Operating incomes ( . P . P
revenues transit corporation)
290 WhE

.
A3HA SEAITE 68Al0] HASHE o2 A TEE FAsHeIch SEAL 337 SNl E AAIsHs AT

S A, B WAY QURet SEATE vE} B dehton], 3 Jias, 3 YR, Qa5
bt A ek, 6341 267 Aol e B4 At 5 e W AUtiEE AR $A vekte

Table 2. Operation of line 5.

Line 5 Within-station variables(average) Outside-station variables(average)
A
Underground Rental 5 . . Transport | Pedestrians verage .
L . . Per m” rents | Ridership land values| Pop. density
Districts Stations | rental areas incomes 5 revenues volumes A
5 (won/m”) |(persons/day) (thousand |(persons/km~)
(m?) (won/month) (won/day) |(persons/day) 5
won/m?)
Gangdong 6 472 10,963,997 244,655 19,926 9,121,893 4,970 6,466 21,328
Gangseo 6 100.5 25,166,278 250,296 26,467 12,155,277 6,298 4,732 16,996
Gwangjin 2 934 22,823,068 260,632 29,466 13,371,550 6,294 6,521 21,202
Dongdaemun 2 119.8 28,007,017 239,190 35,336 14,291,900 11,559 4,510 31,950
Mapo 1 46.4 15,494,680 333,721 29,876 13,292,380 12,486 6,189 24,158
Seodaemun 1 322 3,958,329 122,929 13,165 5,775,010 5,559 4,511 22,922
Seongdong 3 49.9 7,908,918 169,592 13,200 5,628,890 3,344 5,567 29,221
Songpa 5 384 8,461,557 205,688 13,954 6,357,742 4,550 8,353 20,768
Yangcheon 3 63.8 17,942,023 258,747 39,852 17,472,590 8,914 6,328 28,488
Youngdungpo 2 61.6 11,514,858 183,368 19,407 7,826,755 10,990 5,440 12,526
Jongno 2 287.1 103,749,001 275,890 53,386 24,998,780 15,726 5,683 11,269
Total 33 940.3 255,989,726 | 2,544,708 294,035 [130,292,767| 91,190 64,300 240,828
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Table 3. Operation of line 6.

Line 6 Within-station variables(average) Outside-station variables(average)
Underground Rental , . . Transport Pedestrians Average .
Districts |Stations| rental areas incomes Per m* re7n ts | Ridership revenues volumes land values | Pop. densn)?/
@) (won/month) (won/m~) | (persons/day) (won/day) | (persons/day) (thousar:d (persons/km?)
won/m?)
Nowon 2 168.8 19,982,566 112,913 21,130 9,825,475 1,363 4,152 10,505
Mapo 6 123.6 14,433,733 119,450 21,115 8,645,975 5,991 6,189 20,583
Seongbuk 6 179.4 22,803,267 123,963 20,256 9,313,962 7,121 4,481 22,984
Yongsan 4 128.6 12,163,226 107,463 19,865 8,621,245 10,703 7,529 13,827
Eunpyeong| 6 115.8 15,012,061 124,681 18,536 7,819,497 4,368 4,136 27,236
Jung 2 27.0 1,781,960 64,911 5,613 2,444,255 1,977 5,631 34,981
Total 26 743.2 86,176,813 653,381 106,515 46,670,409 32,023 32,118 130,116
Table 4. Rental conditions by business type and subway line.
Rental conditions of Line 5 Rental conditions of Line 6
Business types Rental areas Annual rental Average unit Rental areas Annual rental Average unit
(m?) incomes(won) rents(won/mz) (m?) incomes(won) rents(won/mz)
Welfare 1,118 457,040,000 34,082 288 20,266,000 5,864
Office 481 70,952,860 12,290 50 23,840,280 39,631
Bookstore 147 55,558,949 31,560 177 62,777,053 29,640
Restaurant 1,391 2,048,667,424 122,760 1,566 1,549,163,893 82,462
Beauty(cosmetics) 1,096 3,014,802,146 229,182 2,338 3,589,533,301 127,919
Clothing 957 1,712,821,765 149,127 642 849,451,574 110,261
Convenience store 1,658 5,233,011,960 263,053 1,193 4,023,771,840 281,092
Vacant - - 3,416 1,897,335,500 46,286
NPO 85 - - 36 - -
Others 331 402,871,086 101,281 59 60,699,617 85,142
Grand Total 7,263 12,592,855,103 144,484 9,765 12,076,839,058 103,064
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Table 5. Multiple linear regression: rental areas.

Variables Coef. S.E. Std. coef. p VIF

(Constant) -24.779 17.800 - 0.169 -
Line 6 dummy 79.606 15.102 0.504 0.000 1.074
Transport revenues (million won) 9.325 1.337 0.667 0.000 1.074

F(2, 56) = 30.703(p = 0.000), RZ = 0.523(adj. RZ = 0.506), Durbin-Watson = 1.984

Table 6. Multiple linear regression: rental areas.

Variables Coef. S.E. Std. coef. P VIF
(Constant) -24.681 18.873 - 0.196 -

Line 6 dummy 77.332 15.537 0.490 0.000 1.067

Ridership(persons/day) 0.004 0.001 0.640 0.000 1.067

F(2, 56) = 27.117(p = 0.000), R? = 0.492(adj. R> = 0.474), Durbin-Watson = 2.056

Table 7. Multiple linear regression: rents.

Variables Coef. S.E. Std. coef. p VIF
(Constant) 141,016.259 18,059.246 - 0.000 -

Line 6 dummy -94,783.515 14,867.078 -0.525 0.000 1.067

Ridership(persons/day) 3.639 0.613 0.489 0.000 1.067

F(2, 56) = 50.632(p = 0.000), R? = 0.644(adj. R> = 0.631), Durbin-Watson = 1.855
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Table 8. Multiple linear regression: rents.

Variables Rental areas Rents
(Constant) -24.681 141,016.259
Line 6 dummy 77.332 -94,783.515
Ridership(persons/day) 0.004 3.639




Table 9. Multiple linear regression: rental areas (without line 6 dummy).

Variables Coef. S.E. Std. coef. p VIF

(Constant) 123.272 42.96 0.006
Transport revenues(million won) 7.194 1.507 0.515 0.000 1.006
Condo per m? value(thousand won/m?) -0.016 0.007 -0.259 0.020 1.006

F(2, 56) = 15.282(p = 0.000), R> = 0.353(adj. R = 0.330), Durbin-Watson = 1.984

Table 10. Multiple linear regression: rents (without line 6 dummy).

Variables Coef. S.E. Std. coef. p VIF

(Constant) 1,256.373 46,206.834 0.978
Transport revenues(million won) 10,222.492 1,621.260 0.640 0.000 1.006
Condo per m” value(thousand won/m?) 13.672 7.177 0.193 0.062 1.006

F(2, 56) = 20.872(p = 0.000), R = 0.427(adj. R? = 0.407), Durbin-Watson = 1.855
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