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Analysis of factors influencing the travel mode choice of bicycle
by trip purpose -a case study of Seoul
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Abstract This study analyzed the bicycle traffic patterns and identified the influence factors for each
traffic purpose using the household traffic conditions survey for Seoul. The results are summarized as
follows. First, as a result of surveying the bicycle traffic ratios according to the administrative dongs,
there was a difference of 14.2% by region. Second, various personal characteristic variables, such as age,
gender, income, occupation, and housing type, affect the bicycle mode choice, and bicycle passage
increases when using facilities in residential areas. Third, among the neighborhood environments, the
bicycle traffic for commuting purposes appeared to increase more in the areas of higher land use mix
and lower crime rates. In addition, the bicycle road density and the inclination of the area commonly

affect bicycle travel for commuting, shopping, exercising, and leisure.

Keywords : Household Traffic Survey, Bicycle Traffic Patterns, Travel Mode Choice of Bicycle by Trip
Purpose, Neighborhood Environment Characteristics, Random Intercept Logit Model
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Table 1. Measurement Method and Descriptive Statistics of Variables

Category Variables Measurement Min Max Avg. S.D.
Age Western age(years) 7 109 39.69 | 16.589
Gender Female=0, Male=1 0 1 0.55 | 0.497
1 : under one million won
2 ¢ 1~2 million won
Income 3 @ 2~3 million won
(Monthly Income) 4 @ 3~5 million won 1 6 345 1 1219
Socio-economic 5 : 5~10 million won
Individual's Characteristics 6 : over ten million won
Socio-economic Prof-es‘sionzjl Professional/Administrative=1, 0 1 028 | 0.447
Characteristics /Administrative Others=0
O(tz'cupa Sales/Service Sales/Service=1, Others=0 0 1 0.17 | 0.375
ton General laborer| General laborer=1, Others=0 0 1 0.07 | 0.249
Student Student=1, Others=0 0 1 0.21 | 0.407
Housing type Apartment=1, Others=0 0 1 0.51 | 0.500
Travel The place [dong] of the origin or
ave Travel Place destination is same to the area of| 0 1 0.150 | 0.357
Characteristics . _ _
the residence=1, Others=0
Independent Residential Density Household / Area(Unit/ha) 0.63 | 186.60 | 58.283 | 32.809
Variable ixi i
Jon-housing Balance Mlxmfg rate of housing and 0.005 | 0.999 | 0.447 | 0.234
business(Entropy Index)
Land Use
Mixing rate of housing,
Land use mix commercial facility and 1.017 | 4.991 | 2.016 | 0.498
office(Simpson Index)
Length of Bicycle Lane(km)
Bicycle Lane Density + Administrative Area(Gu) 0.11 | 3.22 | 0912 | 0.789
Neighborhood Bicycle - ('ka)
Environment Infrastructure Number of Bicycle storage(km)
Bicycle storage Density + Administrative Area(Gu) 1.004 | 12.184 | 4.115 | 2.681
(km?2)
Pedestrian-vehicle Pedestrian-vehicle cras.hes per | 5y 178 | 0774 | 0258
. crashes thousand population
Safety Number of cri thousand
Crime Rate umber of crime per thousanc | 165 | 1955 | 15.249 | 2.485
population
Dearee of Proportion of area in |Proportion of area in which the
Gridients which the gradient is gradient is under 5% 0.000 | 1.000 | 0.557 | 0.319
under 5% + Administrative Area(Dong)
Cozlheargzetgf\/]sel}?ccllee or Bicycle=1
Commuting p I_ X Vehicle or Public 0 1 0.138 | 0.345
Public Transportation in .
. Transportation=0
Commuting
The Use of Bicycle Bicycle=1
Dep?ndent Blcyde. Mode Shopping Compared o Veh1Fle or Vehicle or Public 0 1 0.158 | 0.365
Variable Choice Public Transportation in L
X Transportation=0
Shopping
The Use of Bicycle iovcle=
Exercising and | Compared to Vehicle or Bicycle=1
N , N X Vehicle or Public 0 1 0.163 | 0.369
Leisure Public Transportation in .
L . Transportation=0
exercising and leisure
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Table 2. Factors affecting bicycle travel for commuting

‘ Coeff. ‘ S.E. ‘ Odd Ratio ‘ P-value

Individual's Socio-economic Characteristics
Age 0.0149**  0.0037  1.015012  <0.001
Gender 0.3519"*  0.0739  1.421766  <0.001
Income -0.1400**  0.0316  0.869358  0.001

Professional

/Administrative -0.5746 0.1350 0.56293 0.001

Sales/Service -0.0261 0.1202  0.974238 0.828
General laborer 0.1769 0.1464  1.193512 0.227
Student 1.1702**  0.1638  3.222637 <0.001

Housing type

(Apartment=1) -0.1224 0.0832 0.884794  0.142

Travel Characteristics

Travel Place 0.5854**  0.0975 1.795709  <0.001

Neighborhood Environments

Residential Density -0.0034 0.0022  0.996606 0.119

Jon-housing
Balance

Land use mix 0.1515* 0.0782  1.163578  0.053

Bicycle Lane
Density

0.1621 0.2862  1.175978  0.571

0.5085™*  0.1832  1.662795  0.012

Bicycle storage

) 0.0753 0.0566  1.078208 0.199
Density

Pedestrian-vehicle
crashes

0.4139 03517 1512706  0.254

Crime Rate -0.0663**  0.0287 0.93585 0.032
Degree of g n305ms 00081 096127  <0.001
Gradients
Constant -2.9421**  0.6287  0.052755  <0.001

*p<0.1 **p<0.05 ***p<0.01
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Table 3. Factors affecting bicycle travel for shopping

‘ Coeff. ‘ ‘ Odd Ratio ‘ P-value
Individual's Socio-economic Characteristics

Age 0.0003 0.0090 1.0003 0.977
Gender 0.2856 02735  1.33056 0.297
Income -0.1778" 0.0919  0.83711 0.054
oiesional 05160 03980 0596903 0.195
Sales/Service -0.3368  0.3573 0.714052 0.346
General laborer 0.5571 0.6336  1.745603 0.380
Student 0.2459 0.5898  1.278772 0.677
Housing ype g 107w 02386 0542971 0011

(Apartment=1)

Travel Characteristics
0.4453*  0.2321  1.560958 0.055

Neighborhood Environments

Travel Place

Residential Density -0.0015  0.0042  0.998501 0.720
Jon-housing 5195 5672 1236766  0.708
Balance
Land use mix -0.4166 0.3381  0.659285 0.219
Bicycle Lane ) oo (1088 1577908  0.033
Density
Bieycle storage  hess 00655 1067693 0330
Density
Pedestrian-vehicle 0019 4973 1005488 0.724
crashes
Crime Rate -0.0125 00350 0987578  0.856
Degree of 1 1g1e 00235 0887719 <0.001
Gradients
Constant -0.2581 1.1654  0.772518 0.827

*p<0.1 **p<0.05 **p<0.01
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Table 4. Factors affecting bicycle travel for
exercising and leisure

‘ Coeff. ‘ ‘ Odd Ratio ‘ P-value

Individual’s Socio-economic Characteristics

Age 0.0016 0.0069  1.001601 0.821
Gender 0.9083™*  0.1935 2.480103  <0.001
Income -0.1453**  0.0706  0.864763  0.040

Professional —
/Administrative -1.6146 0.4064 0.19897 <0.001
Sales/Service -0.0803 0.2895  0.922839 0.782
General laborer -0.2644 04755 0.767666 0.578
Student 0.5103 0.3687  1.665791 0.167
Housing type 3900w 01854 0678412 0.037

(Apartment=1)

Travel Characteristics

Travel Place 0.7716™*  0.1940  2.163225  <0.001
Neighborhood Environments
Residential Density -0.0013 0.0032  0.998701 0.677
Jon-housing 4 )044 04541 1226780 0.653
Balance
Land use mix -0.8121*** 0.2642  0.443925 0.002
Bicycle Lane ) 755+ 02421 1608818 0.064
Density
Bieycle storage 4538 00764 1055274 0.490
Density
Pedestrian-vehicle 1047 04750 0823082 0.687
crashes
Crime Rate 0.0137 0.0322 1.013794  0.675
Degree of o pso1em 00142 0942613 <0.001
Gradients
Constant -0.6532 09399  0.520378 0.495

*p<0.1 **p<0.05 ***p<0.01
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Table 5. Correlation between independent variables
and bicycle travel for each travel purpose

Exercising

Shoppi
OPPINE | 1nd leisure

Commuting

Age +

Gender

+

Income - - -

Professional
/Administrative

Sales/Service

General laborer

Student

Housing type
(Apartment=1)

Travel Place

Residential Density

Jon-housing Balance

Land use mix

Bicycle Lane Density

Bicycle storage Density

Pedestrian-vehicle crashes

Crime Rate -

Degree of Gradients - - -
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