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The Effect of Commuting Environment on Own—housing Price Using
Hekman’s Sampling Selection Model
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Abstract

The commuting time of workers is an essential indicator of their quality of life, and social changes significantly
influence their commuting decisions. This study analyzed the effect of the commuting environment of the workers on
their housing prices. In the study, we focused on the workers residing in Gyeonggi-do, and analyzed the impact of the
commuting environment of the workers on the housing prices among households that own houses using Heckman's two-
step model. The dependent variables used in the analysis included the housing tenure and price, while the independent
variables included factors affecting the commuting environment. The results of the analysis indicated that the workers
who commuted to Seoul had to pay high housing prices, and that the closer they were to public transportation, the higher
their housing prices. The parking environment highly influenced the housing prices in areas of Gyeonggi-do with high car
usage; shorter commuting times were associated with higher housing prices. Therefore, a policy that considers various
commuting characteristics is necessary to improve the workers' quality of ife.
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Table 1. Summary of previous studies affecting housing tenure and price

Variables Authors
Age, level of education, number of household, marital
Demographical st%tus Maon et al. (2008)
characteristics ; ;
Elderly dependents, children under high school Lee et al. (2009)
Economic Household monthly income, dualincome status, ;
characteristics number of cars owned Kim and Nam (2012), Sung (2012)
Housing : ;
_ e Housing type and size Yoon and Lee (2012)
rousing Regional Residential envi t
tenure egiona esidential environmen ;
characteristics (educational environment, etc.) Griol ad fang (2d1'2)
Life cycle . - .
characteristics Life cycle characteristics, savings or assets Park (2003)
Eﬁ;ﬁ:;gﬁ;ﬁg;b'“w Subway station and bus stop etc. Nam and Seo (2016)
Psychological Value as an investment good (acquisition of capital ; .
characteristics gains) Choi and Kim (2016)

Public transportation

Subway station distribution, stop distribution, direct ~ Yoon and Lee (2013),

environment travel time, etc. Dipasquale and Weaton (2004)
Caruie Car ownership rate, parking space cost, car usage rate Yoon and Lee (2013)
environment ! :
Housing complex Natural environment, complex characteristics, location Park and Lim (2010),
characteristics characteristics, right of view Jiao and Liu (2010), Wen et al. (2014b)
: Educational * o i - Kim and Park (2013), Ha and Lee (2013),
Erci)é:eslng SRTORIGTE Prestigious school district, educational environment Wen et al. (2014a)
Construction companies’ brand value, complex size,
and development density Song et al. (2008)
At Number of buildings, total number of households,
charact?aristics apartment household ratio, exclusive use ratio, Oh (2010)
residential area
Commercial area, individually announced land price, Woo and Jung (2009)

number of years of construction of the apartment
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Table 2. Descriptive statistics for Hekman's two-stage sampling model

Number of

Variables Definition Mean  Std.
samples
Housing Sales Whether the home is occupied 9,203 055 050
tenure Lease Whether the house is rented 7,560 045 050
Dependent
variable Housing price based on sales
Housing price (1: 100 million or less, 2: 1-200 million, 3: 2-300 million, 16,763 3.25 1.54
4: 3-400 million, 5: 4-500 million, 6: 500 million or more)
Commuting Transportation costs Transportation cost in units of 10,000 won 16,763 1085 1007
environment  Commutingtime  Commute time in minutes 16,763 4130 2520
Current county Commuting to the current city or county (based on destination) 9,075 054 050
Sg:muhng Gyeonggi-do Commuting within Gyeonggi-do (based on destination) 2114 013 0.33
Seoul Commuting to Seoul (based on destination) 4713 0.28 0.45
Car Whether to use a car 7,038 0.42 0.49
Transportation  Bike / walk Whether to use bicycle or walking 1,944 012 0.32
Public transport Whether to use subway or bus 7,781 0.4 0.49
Walk Satisfaction with walking 16,763 293 0.60
Traffic Car Satisfaction with car use 16,763 289 068
environment  gyg Satisfaction with bus use 16,763 272 070
Train Satisfaction with railway use 16,763 256 080
Capacity Satisfaction with parking capacity 16,763 278 0.68
Parllﬂng Safety Satisfaction with parking safety 16,763 2.79 0.72
environment
Enforcement Satisfaction with parking enforcement 16,763 275 0.68
Car Whether you own & car (1: owned 0: not owned) 16,763 077 042
‘eicle . Bike Whether you own a bike (1: owned 0: not owned) 16,763 043 008
ownership
Motorcycle Whether you own a matorcycle (1: owned 0: not owned) 16,763 008 028
Essential Accessibility scoring for essential facilities 16,763 312 0.57
lndf-‘fi:ndent Facility Medical Accessibility scoring of healthcare facilities 16763 299 065
variable i
accessibility Living & cultural Accessibility scoring for living and cultural facilities 16,763 272 075
Neighborhood Accessibility scoring of neighborhood facilities 16,763 2.89 0.70
Residential area Safety scoring in residential areas 16,763 290 0.56
Safety around ~ Around school Safety scoring around schools 16,763 288 0T
residence Children’s zone Safety scoring for nearby child protection zones 16,763 285 070
Crosswalk Safety scoring around crosswalk 16,763 274 0.67
Gender Gender (1: male 0: female) 16,763 087 034
Age Age (unit: years) 16,763 50.0 122
Families Number of families (unit: persons) 16,763 278 1.7
Married Marital status (1: married 0: single) 16,763 0.91 0.28
Education Education status (1: college or higher 0: high school graduate 16763 054 050
or lower)
Personaland  |hfant Whether there are infants or toddlers (1: yes 0: no) 16,763 013 034
household : : :
characteristics  children Whether you have children in elementary, middle or high school 16763 029 045
(1:yes 0:no) ' ' '
Income level in units of 10,000 won (1: 1 million won or less, 2:
1 million to 2 million won or less, 3: 2 to 3 million won or less, 4:
hcerree sl 3 to 4 million won or less, 5: 4 to 5 million won or less, 6: 5to 6 15763 A VA
million won or less, 7:600 10,000 won or more)
Year of residence  Year of residence at the place of residence (unit: year) 16,763 850 938
Current job Number of years of service at current workplace (unit; years) 16,763 1037 974

Note: Satisfaction, accessibility, and stability evaluation is based on a 4-point scale.
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Table 3. Statistical analysis result by applied variable

Housing tenure

Housing price (sale price)

Variables Less = = o Over
fene taese Lem o) bilion bilion  bilion _ billion e
9203 7560 509 2655 2866 1842 683 648
Number of samples
549% 451%  55%  288% 311% 200% 74%  7.0%
Commuting Transportation cost (10,000won) 1060 1106 1048 1021 1130 1226 1129 1034
environment  commuting time (minutes) 438 302 3917 3751 4017 4142 3841 3624
Current county 0.49 0.58 0.61 0.65 0.56 0.54 0.58 0.55
gﬁe’:mu“”@ Gyeonggi-do 014 011 008 010 014 012 011 012
Seoul 030 026 028 021 027 029 029 030
Car 040 043 025 040 043 050 048 047
Transportation  Bike / walk 009 014 017 015 013 011 012 016
Public transport 046 037 042 037 039 035 037 032
Walk 291 205 309 293 290 297 298 312
Traffic Car 287 291 300 288 287 293 292 307
environment  pgg DRE B 242 258 275 279 283 294
Train 257 254 195 239 260 268 272 279
Capacity 273 282 298 277 277 284 285 298
Eﬁ;’ff’gﬁm o _Safety 274 283 295 277 280 286 283 301
Enforcement 273 277 279 271 277 278 279 294
Car 072 082 060 079 08 08 087 088
gﬂgf&hip Bike 036 048 057 047 048 046 051 048
Motorcycle 005 011 026 015 010 007 006 008
Essential 311 313 295 307 313 315 326 334
Facility Medical 208 299 272 291 298 309 311 314
accessibility | iving and cultural 272 272 245 263 273 279 282 293
Neighborhood 287 291 275 284 293 292 296 308
Residential area 287 293 311 289 289 293 296 304
Safety around _Around the school 285 290 302 286 286 294 293 310
residence Children's zone 282 288 291 283 285 292 295 299
Crosswalk 272 275 256 268 276 282 283 288
Gender 083 090 08 088 091 092 091 093
Age 4300 5567 6046 5533 5522 5494 5613 5691
Families 297 263 215 235 265 284 304 294
Married 084 097 097 097 097 097 098 098
Personaland  Education 0.66 0.43 0.23 0.41 0.45 048 051 0.41
household
characteristics  Infant 0.23 0.06 0.06 0.06 0.07 0.05 0.05 0.05
Children 029 029 018 028 030 032 030 027
Income level 305 353 236 305 346 387 448 470
Year of residence 5.07 11.31 2297 12.55 10.43 9.67 898 813
Current job 695 1319 1940 1303 1252 1233 1396 1359

Note: Satisfaction, accessibility, and stability evaluation is based on a 4-point scale.
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Figure 1. Heckman's two-sample selection model
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Table 4. Statistical analysis result of the Heckman's two-sample selection model
Heckman's two-sample selection model

Variables Selection model (1-step) Outcome model (2-step)
Coef. z Coef. z
Transportation cost 0.001 043 0.001 -0.34
Commuting time 0.001 1.40 -0.005*+* -4.70
— (Base) Current clounty 0.1 95:* 291 -0.176* -1.80
area Oth_er Gyeonggi-do 0137 213 -0.032 -0.33
reaons seoul 0.133* 2.39 0,179 215
(Base) Car -0.039 -0.65 0.109 1.50
Transportation Other Bike / walk 0.003 0.05 0.100 1.27
i Public transport -0.059 -0.99 0.068 094
Walk 0.005 0.20 0.001 0.02
Traffic environment  car 0.023 1.22 -0.089%* -362
satisfaction
(Base: owned) Bus 0.003 0.17 0.136%** 530
Train -0.001 -0.07 0.194%* 8.80
Capacity 0.005 0.24 0.087%* 3.13
Parking environment Safety 0.049** 2.39 -0.034 -1.28
Enforcement -0.047** -2.24 0.048* 1.75
Car 0.387%* 11.36 -0.100* -1.84
Vehicle ownership Bike 0.144%* 6.18 -0.045 -1.39
Motorcycle 0.229%* 455 -0.406% -7.56
Essential 0.016 0.68 0.129* 4.33
Facility accessibilty Médicai 0.000 0.01 0.056** 212
Living and cultural -0.010 -0.57 0.043* 1.86
Neighborhood 0.012 0.65 0.003 0.13
Residential area 0.017 0.70 -0.048 -1.47
Around the school 0.003 013 0.032 125
Safety around residence
Children's zone -0.007 -0.33 -0.002 -0.07
Crosswalk 0.025 1.18 0.057* 208
Gender (Base: male) 0.215%* 6.08 0.067 1.24
Age 0.057%** 37.96 0.007 1.30
Families -0.047%+* -6.23 0.059*+* 6.00
Married (Base: married) 0.030 0.60 -0.343*** -3.36
Personal and household Education (Base: over university) -0.168%* -6.39 -0.036 -0.97
characteristics Infant (Base: have infant) 0,172 291 0.236%** 3.07
Children (Base: have children) 0.148%* 555 -0.016 -0.36
Income level 0.157** 16.87 0.313%* 20.20
Year of residence 0.004*** 403 -0.002 -1.42
Current job 0.017%* 10.56 -0.005*+* -2.87
_cons 42770 -26.75 0.820 1.54
n (censored/uncensored) 16,763 (8,203/7,560)
Inverse Mill's ratio (\) -0.373**(0.019)
Rho (p) -0.265

Note: *p<0.05, *p<0.01, *#+*p<0.007
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