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The complexity and significance of the relationships between built 
environment (BE) and travel behavior: 

• Several dimensions that define BE. (i.e. urban form, population density, 
land use mix, public transit accessibility and etc.) 

• Increasing evidence for the endogeneity of household location and mode 
choice (self-selection issue). 

• Little research has been done that looks at commuters’ mode and 
residential location choice while also considering parking pricing 
strategies 



This paper studies a joint model of residential location and mode 
choice, which explicitly accommodates residential self-selection 
effects and accounts for both observed and unobserved 
heterogeneity in residential self-selection. In addition, the effect of 
parking fees at the destination end of trips on mode choice is 
investigated.  
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ü OD Survey 
Mode choice data comes primarily from the 2003 Montreal OD survey. 

ü Mode Choice Data 
Public transit travel times , fees and etc, were obtained from the AMT (MADIGAS) 
Automobile travel times for each trip were obtained from MTQ. 

ü Land Use Mix, PT accessibility and Neighborhood Typologies 
 Three built environment indicators were used: population density, land use mix, 
and PT accessibility.  

ü Parking charges and accessibility 
The destination coordinates for each trip was geo-coded using ArcGIS. 







The neighborhood cluster analysis was done using K-means statistical 
cluster analysis in order to regroup households into “k” homogenous 
clusters according to LU and PT characteristics. 
This was done with the K-means command in STATA. 

Observations! Average!

Number! %!
PT accessibility!

(number of transit lines 
within 500m of dewling)!

Population Density!
(1000 Capita/km2)!

Entropy!

Cluster 1! 132! 3.56! 6.76! 8.28! 0.66!

Cluster 2! 636! 17.14! 5.86! 5.42! 0.59!

Cluster 3! 1344! 36.23! 3.8! 3.34! 0.47!

Cluster 4! 1598! 43.07! 1.96! 1.59! 0.45!

Total/average! 3710! 100.0! 3.47! 3.12! 0.49!







Two simultaneous equations were built with endogenous variables as 
described by Deb and Trivedi (2006). In our modeling setting, as 
specified in the methodology section, the choice of residential 
neighborhood is modeled as a simultaneous choice with the choice 
of mode of transport as a binary outcome.  







Mode choice- Household Location choice 



Household Location Choice (Cluster 4 or periphery set as base case) 





Main Contributions: 

ü use of simultaneous model to tackle the residential sorting effects (self-
selection issue) in the analysis of the impact of LU attributes on travel 
behavior related choices. 

ü LU characteristics are used in representing residential neighborhood 
choice as well as mode choice of individuals. Therefore, strategies and 
policy decisions regarding changes in LU attributes should be made, by 
taking into account the self-selection issue 



ü Socio-economic attributes  like age and income are important factors in 
mode choice of individuals. This highlights the importance of level of comfort 
in using PT for commuters. 

ü Transportation characteristics like travel time, parking cost and PT fee also 
impact the mode choice of individuals.  

ü Measures have to be taken simultaneously in all domains in order to limit 
urban sprawl and restrain the way of living in the residential periphery that is 
at the heart of the majority of auto-vehicle trips. 
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ü Land-use, Public transit accessibility and their effect on 
    travel behavior: 

A vast body of literature over the past two decades has analyzed 
the link between LU and travel behavior.  Among these studies 
there are at least six comprehensive reviews of this literature 
(Badoe and Miller 2000; Crane 2000; Ewing and Cervero 2001; 
Handy 2005; Cao et al. 2008; Gómez et al. 2009). 

ü Residential Self-selection: 
Bhat and Guo (2007): San Francisco Bay Area data-a joint model 
of residential location and number of vehicles per household. 
Brownstone and Golob (2009): joint choice of residential density 
and VMT 
Eluru, Bhat et al. (2010): joint econometric model for household’s 
residential location and vehicle composition/usage choices 



Miranda-Moreno, Bettex, Zahabi et al. (2011): a model of two 
simultaneous equations, considering the interaction between vehicle 
ownership and choice of household location as an explanatory 
endogenous variable for total distance traveled by respondents. 

ü Parking Policies  
Gillen (1977): reported that individuals are more sensitive to 
marginal changes in parking costs than other vehicle operating 
costs. 
Peng et al. (1996): the effect of parking prices on mode choice for 
urban travel by controlling for access to transit and residential and 
employment location. 

For a detailed literature review on this topic see (Axhausen and 
Polak, 1991; Shiftan, 2002; Golias et al., 2002; Lee et al., 2003; 
Guan et al., 2005). 



AIC! LR test!
Coeff.! P-value!

Binary logit !
(for the mode choice)! 4716! -! -!

MNL !
(for the cluster choice)! 8320! -! -!

Binary logit +MNL!
(sum of rows 1 and 2)! 13036! -! -!

Simultaneous Multi-Nomial treatment model !
(study’s model)! 12977! 63! 0.000!

AIC comparison (Simultaneous model Vs a binary Logit and MNL model) 



ü Land-use, Public transit accessibility and their effect on 
    travel behavior: 

A vast body of literature over the past two decades has analyzed 
the link between LU and travel behavior.   

ü Residential Self-selection: 
Joint models of residential location and household’s vehicle 
composition /usage, residential density and VMT and etc. 

ü Parking policies: 
Effect of parking cost on:  commuters travel behavior, mode 
choice, car usage and etc. 


