The Impact of Urban Form and Gasoline Prices on Vehicle Usage:
Evidence from the 2009 National Household Travel Survey
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* Few studies have analyzed urban form and gas prices together. k land use of type j in the block group.

Entropy = l _(Ilc) Z p;.In(p;) SCAG’s land use database stores par.cel
i =1 level land use based on 150 categories,

which we condensed into k = 15 major
types of land uses

* Recursive, 3 simultaneous equations to estimate gas price elasticity of driving,
vehicle selection and residential selection.

 Model estimated for total household trips, work trips and non-work trips.

* |dentification guaranteed by recursivity (Bollen, 1989; Kline, 2005).

 Model fit is adequate (CFl = 0.93, RMSEA = 0.025) (Bollen, 1989; Kline, 2005).

Strategy

e Structural Equation Modeling (SEM) to account for endogenous effect of
vehicle and residential choices on vehicle usage,

* Model is estimated for total household trips, work trips and non-work trips.

* Residential “urban form” is treated as a latent construct, measured by

manifest variables such as population density, land use diversity and RESUltS & Interpretation Elasticities of driving
distance to employment centers. o * Gas price elasticities vary by trip purpose
 Confirmatory Factor Analysis (CFA) used for measurement sub-model to Structural Model Coefficients  Work trips: inelastic
account for “urban form”. * Non-work trips: - 0.25 (p-value<0.01)
Gasoline price elasticity Vehicle Residential * Total: - 0.21 (p-value<0.01)
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* Large gas price variation during survey period: March 2008-April 2009 Re5|den’f|al Urb.a.n Form -0.127%%** '0-127**** -0.058** 0.006" T Vehicle selection
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* Location of employment centers & transit stops location and service level . : . o L
Midpoint of annual HH income 0.011%** 0.010%*** 0.004*** 0.000 -0.006***  * Asian households own a vehicle with 6.4% higher
i fuel-efficiency (p-value<0.01) compared to White
Spatial distribution of surveyed households shows spatial randomness during g_\:g(‘;%'o'gcome 's more than 10.247%** 10.208** 10.018 0.008 10.031 o usaholds vip } comp
survey period. Study area boundary shown in red. ’ _ xx xx
Household size 0.003 0.101 -0.047 0.002 -0.173 Residential Selection
Number of workers 0.531*** 0.254%*% 1.227%** - - - - e Households in low density neighborhoods are
Number of children under 16 0.068 0.056 0.067 - - -0.017 more ||ke|y to have 3 h|gher household income’ to
Number of person between 16 0.186™*** 0.337*** -0.028 be older than 45 and White.
and 24 T T * These households tend to own more vehicles per
Vehicles per licensed driver 0.114** 0.115*% -0.056 - = -0.408*** driver
Respondent characteristics
X % % %k o
Age 16 to 29 -0.143 -0.068 -0.186 0.050 0.626 CO“CIUSlonS
Age 30to 44 -0.016 -0.219** 0.045 0.002 0.397*** . . : ..
Age 65 and up 0.006 0.267%** 0,304+ 0.014 0346+ Driving elasticities vary by trip-purpose. Driving
T—— 0.204%** 0.421%** 0.210** 0.013 0.497%** for discretionary trips are more responsive to
Black -0.092 -0.227 0.079 -0.015 0.788%*** gasoline prices in the short run.
Asian 0.103 0.068 0.275%* 0.062*** 0.147 e Effect of urban form on driving is pretty sizeable
Other ethnicity 0'079 0 '273 O SeE O 006 0.118 to gasoline prices, even after accounting for self-
Education: High School degree 0 (')11 selection. However, changes in urban form may
Education: some college - - - - - - 0.003 - - ta.ke longer to man.lfest. .
Education: Bachelor's degree . . . 0.044%* - * Direct effects dominate total effects: endogeneity
Graduate or professional degree - - - - - - 0.102*** - - exist, but th.e effect is rmld. .
Note: * p<0.1, ** p<0.05, *** p<0.01 * Future studies should investigate the broader
T o context of urban form and prices on travel
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