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Effects of Land Use and Urban Form on Vehicle Kilometer Traveled

- Focused on the 74 Small and Medium-sized Cities in Korea -
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Abstract

The purpose of this study is to analyze land use and urban form characteristics that
influence vehicle kilometer traveled (VKT). To do this, using the VKT data from the 743,312
vehicles in the 74 small and medium-sized cities, this study applied a multi-level analysis. The
result shows that land use and urban form, including population density, jobs-housing
balance, level of compactness and center distribution pattern, street connectivity, and
existence of subway station, are closely related to the VKT. In particular, VKT is more likely to
be small in compact, dense, and self-sufficient cities. Thus, compact developments can be
acted as one of the most effective travel demand management strategies in small and

medium-sized cities.
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Table 1. Variables and Measurements
Classification Sector Variable Measurements
Dependent Variable Transportatlon. Welicl Kiameter' Traveled Annual Vehicle Kilometer Traveled
Energy Consumption (VKT)

subcompact=1, small=2,

Vehicl i
1st-level Char:ct:riestics Size medium=3, large=4
Fuel diesel or LPG=0, gasoline=1
. . Income total prop?ﬁy tax / total number
Socio-economic of population (10,000won/person)
Characteristics Ratio of Tertiary total number of tertiary industry
Industry Workers workers / total workers x 100 (%)
Bupulation Densiiy total number of populat|:3n / total area
(person/km’)
: total ber of i
Independent Land Use Jobs-housing Balance ) DMMEEE & compaljnes /
. . total number of dwellings
Variable Characteristics
area of park /
2nd-level

Area of Park

total number of population
(mY/person)

Urban Form

Compact Index

Total Compactness Index (TCD)

Characteristics

Center Distribution Pattern

monocentric=0, polycentric=1

Road and Public

Arterial Length Ratio

(total arterial length /
total length) x 100 (%)

Transportation

Characteristics

Connectivity Index links / nodes
Existence of Subway Station v subnigy #atlonzo
otherwise=1
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Table 2. Descriptive Statistics of Each Variable
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Classification Sector Variable MIN MAX Mean SD

i . Size 1 4 290 0.82

1st-level |Vehicle Characteristics Fuel 0 1 063 048

; i Income 319 21.00 822 449

Socio-Economic Ratio of Tertia
Characteristics il 31.00 77.80 55.20 10.98
Industry Workers

Land Use Population Density 60.74 | 1637827 | 1763.54 | 2939.25

Trdlsnandant Chatastarists Jobs-housing Balance | 0.06 017 0.10 0.03
v P 4 aracteristics Area of Park 58 | 29378 | 3171 | 3961

anavie 2nd-level Compact Index -1.58 135 0 0.69

birkan Fomm Center Distribution
Characteristics 0.00 1.00 0.38 049
Pattern

Arterial Length Ratio | 2.86 73.89 4450 13.28

Road and Public Connectivity Index 118 880 2.58 0.82

Traffic Characteristics Existence gf 0.00 100 0.32 047

Subway Station
Transportation VKT
Dependent Variable i . (Vehicle Kilometer 897.63 | 34804.35 | 12277.56 | 5789.93
Energy Consumption Traveled)

1st-level Observed Value: 743,312, 2nd-level Cluster: 74
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Table 3. Annual Vehicle Kilometer Traveled by

Cities

City VKT City VKT
Jeju 10,694 Pyeongtaek 12,763
Gwacheon 11,005 Asan 12,788
Chuncheon 11,046 Gunsan 12,837
Anyang 11,145 Suncheon 12,869
Bucheon 11,186 Yongin 12,935
Dongducheon | 11,310 Yangju 12,995
Mokpo 11,374 Samcheok 13,018
Uijeongbu 11,391 Yangsan 13,025
Gangneung 11,519 Gyeongsan 13,027
Changwon 11,588 Namwon 13,207
Cheongju 11,609 Gimcheon 13,231
Cheonan 11,772 Jeongeup 13,247
Suwon 11,832 Gyeongju 13,270
Geoje 11,845 Hanam 13,280
Gwangmyeong | 11,922 Seosan 13,292
Seongnam 11,988 Icheon 13,309
Jeonju 12,016 Pocheon 13,320
Uiwang 12,030 Gwangyang 13,324
Sokcho 12,076 Hwaseong 13,430
Goyang 12,081 Miryang 13,439
Donghae 12,125 Gyeryong 13,450
Wonju 12,172 Boryeong 13,536
Guri 12,196 Yeongcheon 13,537
Ansan 12,273 Paju 13,559
Yeosu 12,307 Gimpo 13,571
Gunpo 12,332 Sacheon 13,611
Pohang 12,333 Anseong 13,625
Yeongju 12,386 Namyangju 13,626
Jinju 12,484 Mungyeong 13,688
Osan 12,484 Andong 13,770
Chungju 12,499 Sangju 13,812
Seogwipo 12,528 Taebaek 13,864
Jecheon 12,548 Nonsan 13,951
ksan 12,686 Gongju 14,064
Siheung 12,715 Gimje 14,231
Gumi 12,736 Gwangju 14,364
Gimhae 12,736 Naju 14,570
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Table 4. Factors Influencing Vehicle Kilometer Traveled
Model 1 Model 2 Model 3
C§ %ﬁ p-value C‘S) %ﬁ p-value Cso ‘Eﬁ: p-value
Vehicle Characteristics
: 1,244 465 1,244.589***
Size (30.231) <0.001 (30.236) <0.001
-2,128418** -2,128.325***
Fuel 38152) <0.001 (48.126) <0.001
Socio-economic Characteristics
57.229***
Income (20773) 0.008
Ratio of Tertiary -25.994*** 0.004
Industry Workers (8.733) ’
Land Use Characteristics
Population Density '%%62%* 0.011
Jobs-housing Balance '1%2818'\%3%;“ <0.001
Area of Park ('21&883) 0.436
Urban Form Characteristics
Compact Index '&ﬁé% 0.052
Center Distribution Pattern ooy, 0046
Road and Public Transportation
Characteristics
Arterial Length Ratio BesD 0.391
Connectivity Index '2(97%%%%;“ <0.001
Existence of Subway Station -?‘%&55828;; . <0.001
12,703.30*** 10,404.06*** 14,400.92***
Constant Value {102.74) <0.001 {115.24) <0.001 (666.38) <0.001
. : 32,888,806.41 30,000,506.09 30,000,503.47
Vehicle-level Variance (5734.88) (5477.27) (5477.27)
N 743,312 743,312 743,312
. . 781,520.84 727,305.57 311422.70
City-level Variance (884.04) (85282) (558.05)
N 74 74 74

*p<.10 *p<.05 ***p<.0l, lst-level observations :

743,312, 2nd-level clusters: 74
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