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✓ Officials usually assume that TODs require the same 
number of parking spaces as conventional 
development and that transit stations require the same 
number of park-and-ride spaces as non-TOD stations.

In practiceAbsent Hard Numbers
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Not Applicable to TODs
• “Data were primarily at suburban 

locations having little or no transit 
services, nearby pedestrian amenities, or 
travel demand management (TDM) 
programs.” ITE Trip Generation Manual

• “Primarily isolated, suburban sites” ITE 
Parking Generation

Department of City & Metropolitan Planning, University of Utah
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The average trip generation rate in areas with TOD 
is well below the trip generation rate from the ITE 
report (Arrington & Cervero 2008; Cervero & Arrington 2008; Cervero 

et al. 2004).

By comparing parking generation rates for housing projects near rail stops 
with parking supplies and with ITE’s parking generation rates, (Cervero et al. 2010) 
found there is an oversupply of parking at TODs, sometimes by as much as 
25-30 percent.

In Literature

There are a few studies of vehicle trip generation (Arrington & Cervero, 2008; Cervero & 

Arrington, 2008; Zamir et al. 2014) at multifamily developments near transit. There is 
only one study of vehicle trip generation at TODs (defined as mixed-use 
developments – Handy et al. 2013).  The question of how much vehicle trip 
reduction occurs with TOD is largely unexplored in the literature. 
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Much of the travel demand is captured internally or 
satisfied by alternate modes

Research Question

Transit trips

Vehicle trips

Internal trips

Walk trips
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TOD Definition
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TODs are widely defined as compact, mixed-use developments with 
high-quality walking environments near transit facilities (ITE 2004, pp. 5-

7; Jacobson & Forsyth 2008; Renne 2009). 

For our purposes, TODs are developed by a single developer under a 
master development plan, and can also include a clustering of 
development projects near transit facilities that are developed by one 
or more developers pursuant to a master development plan.

Dense

Built after 
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Mixed 
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or nearly so
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Self-contained 
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TOD Selection
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Mixed use 
developments 

(MXDs) near transit

Regional transit 
agencies and 

MPOs

Google Satellite 
Imagery 

Site visit
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Lindbergh City Center
Atlanta

Station Landing
Boston

Englewood Denver

Del Mar
Los Angeles

Orenco Station 
Portland

City Creek Center
Salt Lake City

Redmond TOD
Seattle

City College San Diego

Fruitvale Village
San Francisco

Rhode Island Row
Washington, D.C.
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Redmond TOD, 
Seattle

Rhode Island Row, 
Washington D.C.

Fruitvale Village, 
San Francisco

Englewood TOD, 
Denver

Wilshire/Vermont, 
Los Angeles
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Data Collection
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 A count of all persons entering and 
exiting the buildings – 7:30am to 9:00pm on 
a weekday in spring or fall 2015

 Parking Occupancy Counts – bi-hourly, 
total of 10 collections

 A brief intercept survey of a sample of 
individuals entering and exiting the 
building
• “How did you get here?” (e.g., by what mode of 

travel?), and

• What is the purpose of your trip? 
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Parking Policies
• Lowest Parking Demand at Fruitvale 

Village, Rhode Island Row, and 
Wilshire/Vermont
1. Shared Parking (FV, RIR)
2. Unbundled Residential Parking (FV, 

RIR)
3. Paid Commercial Parking (FV, RIR, 

W/V)

Department of City & Metropolitan Planning, University of Utah
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Structured Parking Costs
• Shoup’s estimate -$22k per space back in 2005 

(Don Shoup, High Cost of Free Parking, 2005) 

• San Francisco study - $45k to $75k per space 
(Tudela-Rivadeneyra, M. S., Aldo, E. D., Shirgoakar, 
M., Deakin, E. A., & Riggs, W. W., The cost versus 
price for parking spaces at major employment 
centers, 2015). 

• consultant’s estimate - $18,599 per space (Carl 
Walker (2016), Mean Construction Costs, Carl 
Walker Consulting (www.carlwalker.com)



www.company.com

Cost of Parking at Redmond TOD

• $8.0 million as built
• $2.0 million unused

• $14 million if built to ITE standards
• $8 million unused
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Next Case Studies
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Conclusions
• With one exception, peak parking demand in 

these TODs was less than one half the parking 
supply guideline in the ITE Parking Generation
manual. 

• With one exception, vehicle trip generation rates 
were about half or less of what is predicted in the 
ITE Trip Generation Manual. 

• Automobile mode shares were as low as one 
quarter of all trips, with the remainder being 
mostly transit and walk trips. 
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 Trip generation and degeneration 

 Parking generation and car shedding

In the literature
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This study aims to determine how many fewer 
vehicle trips are generated, and how much less 
parking demand is generated, by different 
housing types (single-family attached, single-
family detached, and apartment and condo) in 
different settings, from low density suburban 
environments to compact, mixed-use urban 
environments.
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Household travel survey data

76,596 households and 766,995 trips from 21 regions.
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Built environment - PCA

Built environment variable loadings on the neighborhood compactness index 

Variable Factor 
Loadings 

Factor Score
Coefficients 

activity density 0.842 0.32 
land use entropy 0.571 0.217 
intersection density 0.813 0.309 
transit stop density 0.83 0.316 
employment accessibility 0.493 0.187 
Eigenvalue: 2.629 
Explained variance: 52.59% 

D variables were measured for one-mile network 
buffer around a household’s home address.

o sprawling neighborhoods (<= 90)
o average neighborhoods (90 -110)
o compact neighborhoods (>= 110)
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Results

 Descriptive statistics 
• Look-up tables of vehicle trips rates and vehicle 

ownership (parking demand) that mimic ITE’s.

 Inferential statistics
• Models of vehicle trips rates and vehicle ownership 

(parking demand) with respect to D variables.
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Trip Generation
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Parking Generation



www.company.comDepartment of City & Metropolitan Planning, University of Utah

Conclusion
 Vehicle trip generation and vehicle ownership 

(and hence parking demand) decrease with the 
compactness of neighborhood development, 
(after controlling for sociodemographic 
variables). 

 The tables and models capture the phenomena 
of “trip degeneration” and “car shedding” as 
development patterns become more compact.

 This analysis is being updated to 30 regions, 
including Dallas.
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Thank you !


