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The Impact of Urban Form on Travel in Korea: A Meta Analysis

S
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Abstract

Spatial planning is a powerful policy tool for reducing greenhouse gas emissions since the urban form affects travel
behaviors. However, despite large numbers of previous studies on the effects of urban form characteristics on travel in
Korea, the directions and magnitudes of the effects have been inconsistent. Against this backdrop, this study presents a
meta-analysis to comprehensively synthesize results from previous research published in Korea from 2000 to May 2021
and determines the magnitude and direction of impact. Academic papers were collected for the analyses by combining
the keywords ‘city, “form," “pass,’ ‘density," and "traffic energy” using the Research Information Sharing Services website
(www.riss.kr). Following a three-step screening process, twenty-four papers were finally selected and analyzed. The
analysis results indicate that the impact direction of urban form characteristics, such as density, diversity, public transport
accessibility, and intersection density, generally agree with the observations in previous literature. However, in terms of the
impact size, population density has the most significant effects on private cars, public transportation, and non-motorized
travel in Korea. These results necessitate an urgent preemptive response in spatial planning to induce compact growth,
especially in non-capital regions where the population is declining rapidly.
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Figure 1. Screening process for meta analysis
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Table 1. Elasticity estimation formulas

Table 2. Studies included in this study

Regression specification Elasticity Authors Year Studyarea Data Method
Linear Bx x Jo 2009  Metropolitan A LNR
Y Sung and Choo 2010 SMG A LNR
Log-log B Sohn and Kim 2010 Seoul A LNR
Log-linear Bxx Kim and Seo 2011 79 Cities A LNR
. B Kim and Ahn 2011 Seoul D HLM
Linear-log =
Y Seo and Kim 2011 32 Cities A LNR
Logistic ﬁx}[l_zJ Ko and Lee 2013 Seoul D LGR
o Kwak et al. 2013 Seoul A LNR
Tobit ﬁx[i] Kim etal. 2013 Korea A LNR
? Sungetal. 2013 SMG D LNR
Negative binomial % Lee 2013 Seou D HLM
B is the regression coefficient, ¥ is the mean value of the travel variable of Sep et al. 2014 74 Cities D MLA
interest, and x is the mean value of the urban form variable of interest.
(Source: Ewing and Cervero, 2010) Lee et al. 2014 75 Cities D HLM
Yietal 2014 Korea A LNR
Sungetal. 2014a Korea D LGR
v, &AM Zdn} Kim et al. 2014 Seoul D  TOR
Hyun and Kim 2014 Daegu D SLM
1, BAHA Mallo B Sung et al. 2014b Seoul D HLM
Kim and Song 2015 Korea A SLM
£ AofA HFHoz ZA E8E =5 EDYZ Minetal 2016 Seoul A LNR
o}, A AT F 75%2] B7712010~20154 Aol o] Fof Sung 2017 Seoul A ARL
o, oF65%9) A7 AE W =W, B BFAE HYE Kimetal, 2019 Seoul D NBR
B o|RojA vl BFF AFAT7 AR BE}E KwonandKim 2020 SMG A SLM
& 4= Qo T8 Y HlolEe] A9 A dlolEl(aggregated  SungandSohn 2020 SMG D TOR

data)2} 7]¢l dlolE 7]t AlEee Eo]E (disaggregated data)
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o= dlolele] 584 AF 3lAEA o] 7P Wol AREEH e,
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42 Bg57]% $HHSalon et al., 2012). S3P3} BT WS4

Data: A, aggregate; D, disaggregate

Method: HLM, hierarchical linear modeling; LGR, logistic regression; LNR,
linear regression; NBR, negative binomial regression; PRR, probit regres-
sion; SLM, spatial linear modelling; TOR, tobit regression; ARL, auto regres-
sive distributed lagged model
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Figure 2. Density elasticity of travel
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Figure 3. Diversity elasticity of travel

Figure 4. Accessibility elasticity of travel
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Figure 5. Connectivity elasticity of travel
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Table 3. Elasticity estimation formulas

Average elasticity
Urban form Travel This study Ewing and
size (+, -)* Cervero (2010)
) Car -0.328 (1.7 -0.04
Population : 3
Public transport/non-motorized 0.261 (9.2 0.070
Car 0.069 (1,3) 0.000
Density Employment -
Public transport/non-motorized -0.137 (6, 4) 0.025
) Car -0.173 (2,3) -0.040
Housing : -
Public transport/non-motorized -0.017 (1,2 0.070
Car 0.077 (3,5) -0.020
Housing-job balance -
o Public transport/non-motorized 0.074 (4,3) 0.190
Diversity
. Car -0.186 0,4 -0.090
Land-use mix : -
Public transport/non-motorized -0.139 (2,2) 0.130
. : Car -0.023 0,3 -0.050
Accessibility Public transport : -
Public transport/non-motorized 0.035 (9,3) 0.150
) Car 0.105 (5. 1) -0.120
Road density : -
o Public transport/non-motorized -0.074 (3,3) 0.230
Connectivity
i . Car -0.036 (1,5) -0.120
Intersection density
Public transport/non-motorized 0.083 (5.2) 0.230

*(+, -) refers to the total number of research with positive and negative elasticity, respectively. Elasticity indicated in bold means that 70% or more of the

study results showed the same direction of influence
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