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Annual VMT per Capita in US
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• Research Question:

How are these transportation “revolutions” 
affecting vehicle ownership and travel 
behaviors?



"People won’t have as many 
vehicles because they’ll share one 

and own one."
Jim Hackett, Ford CEO



Uber/Lyft ridership is growing quickly…
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2018 Ridership 
forecasts:

• Taxi/TNC 4.8 billion
• Local bus 4.7 billion
• Urban rail 4.3 billion

(Annual rate)

Source: Schaller (2018)



New mobility solutions are quickly being adopted 
in urban areas
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Source: Populus (2018); Data sources: Populus Groundtruth (2018), Clewlow & Mishra (2017), Clewlow (2016)



Research Questions
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3 Revolutions Future Mobility Program
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Shared mobility, electrification and autonomous vehicles are bringing big 
changes in:
• Transportation supply

• Transportation demand

Need for rigorous research and impartial policy analysis to understand the 
impacts of these revolutions, and guide industry investments and government 
decision-making.
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California Panel Study of Emerging Transportation Trends

• Statewide longitudinal study with 
rotating panel

• 2015 survey: Millennials (18-34) 
and Generation X (35-50)

• 2018 survey: All age groups

• Quota sampling by geographic 
region and neighborhood type

• Focus on changing lifestyles, travel 
behavior, adoption of shared 
mobility and propensity to use AVs
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Timeline of the Project

15

2015 2018 20212019 2020

Annual updates…

2015 Survey:
Opinion panel

Generation X
Millennials

N = 2,155 

2018 Survey:
Opinion panel, paper survey

Baby Boomers (and older)
Generation X
Millennials
Post-Millennials 
N = ~ 4,500
(Version in Spanish is also offered)

Future Surveys



Various Analyses from This Research
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March 2018 Report:
https://ncst.ucdavis.edu/wp-

content/uploads/2016/10/NCST

-TO-033.1-Circella_Shared-

Mobility_Final-Report_MAR-

2018.pdf

Additional references to papers from this project:

• Circella, G. F. Alemi, R. Berliner, K. Tiedeman, Y. Lee, L. Fulton, S. Handy and P. Mokhtarian (2017) “Multimodal Behavior of Millennials: Exploring Differences in 
Travel Choices Between Young Adults and Gen-Xers in California”, Presented at the Transportation Research Board 96th Annual Meeting, Washington DC, 
January 2017, TRB Paper #17-06827; Submitted for publication in the Journal of Transport Geography.

• Tiedeman, K., G. Circella, F. Alemi and R. Berliner (2017) “What Drives Millennials: Comparison of Vehicle Miles Traveled Between Millennials and Generation X 
in California”, Presented at the Transportation Research Board 96th Annual Meeting, Washington DC, January 2017, TRB Paper #17-06044; Submitted for 
publication in the Journal of Public Transportation. 

• Berliner, R. and G. Circella (2017) “Californian Millennials Drive Smaller Cars: Estimating Vehicle Type Choice of Millennials”, Presented at the Transportation 
Research Board 96th Annual Meeting, Washington DC, January 2017, TRB Paper #17-06744.

• Alemi, F., G. Circella, P. Mokhtarian and S. Handy (2018) “On-demand Ride Services in California: Investigating the Factors Affecting the Frequency of Use of 
Uber/Lyft”, Presented at the Transportation Research Board 97th Annual Meeting, Washington DC, January 2018.

• Alemi, F., G. Circella and D. Sperling (2018) “Limitations to the Adoption of Uber and Lyft in California and Impacts on the Use of Other Travel Modes”, 
Presented at the Transportation Research Board 97th Annual Meeting, Washington DC, January 2018, TRB Paper #18-06713.

• Berliner, R., L. Aultman-Hall and G. Circella (2018) “Exploring the Self-reported Long-distance Travel Frequency of Adult Californians", Presented at the 
Transportation Research Board 97th Annual Meeting, Washington DC, January 2018, TRB Paper #18-05960; Accepted for publication in Transportation 
Research Record, Journal of the Transportation Research Board (forthcoming). 

• Circella, G., F. Alemi and P. Mokhtarian (2017) “Exploring the Impact of Shared Mobility on California Millennials and Older Adults’ Travel Patterns”, Presented 
at the 2017 International Choice Modeling Conference, Cape Town (South Africa), April 2017. 

Book Chapter (2018):
Advances in Transport 

Policy and Planning, 

Vol. 1, Elsevier, 2018.

https://doi.org/10.1016
/bs.atpp.2018.08.001

Report on 2018 Data Collection 
(forthcoming)

Travel Behavior and 
Society (2018) Paper:
https://doi.org/10.1016
/j.tbs.2018.06.002

Journal of Choice 
Modeling (2018) Paper: 
https://doi.org/10.1016
/j.jocm.2018.08.003

https://ncst.ucdavis.edu/wp-content/uploads/2016/10/NCST-TO-033.1-Circella_Shared-Mobility_Final-Report_MAR-2018.pdf
https://doi.org/10.1016/bs.atpp.2018.08.001
https://doi.org/10.1016/j.tbs.2018.06.002
https://doi.org/10.1016/j.jocm.2018.08.003


2018 Data Collection
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Adoption of Shared Mobility: 2015-2018
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2018 - Carsharing
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Adoption of Shared Mobility: 2015-2018 (2)
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Changes in the Use of Ridehailing by Region
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On average, the adoption and frequency of use of ridehailing almost doubled from 2015 to 2018:

Preliminary results; 2015 data: N=1975; 2018 data: N=2451, online sample only



• Research Question:

How does the use of ridehailing affect the 
use of other modes?



Impact of Ridehailing on Other Travel Modes
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Source: Clewlow & Mishra (2017)



• Research Question:

What differences in embracing new travel 
and vehicle ownership behaviors exist 
across socio-economic and demographic 
groups? 



Investigating Differences Across Groups of Users
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Latent-class adoption model to investigate differences in the use of ridehailing:

For more details:
Alemi, F., G. Circella, S. L. Handy and P. L. Mokhtarian (2018) “Exploring the Latent Constructs behind the Use of Ridehailing in California”, Journal of Choice 
Modelling, 29, 47-62.



Investigating Differences Across Groups of Users (2)
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Latent-class analysis to investigate the impacts of ridehailing on other travel modes:

For more details:
Circella, G. and F. Alemi (2018) “Transport Policy in the Era of Shared Mobility and Other Disruptive Transportation Technologies”, in Advances in Transport 
Policy and Planning, Volume 1, edited by Yoram Shiftan and Maria Kamargianni, Chapter 5, 119-144, Elsevier.



• Research Question:

What policies can promote public 
transportation and integrate on-demand 
mobility?

3RFM researchers are partnering with transit agencies to 
support deployment of microtransit solutions



Need for More Detailed Analyses of Trip Patterns:

60%
50% 46%

34%

20%

21% 24%

30%

11%
15% 15%

19%

9% 14% 14% 17%

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

Weekday Weeknight Weekend
daytime

Weekend
night time

Occupancy by time of  day

3+ other riders

2 other riders

1 other  rider

Alone

48.5%

16.1%

14.2%

21.1%

Ridehailing 
(e.g. UberX, Lyft Classic)

43.0%

16.7%

15.6%

24.7%

Shared ridehailing 
(e.g. UberPOOL, Lyft Line/Share)

Weekday

Weeknight

Weekend daytime

Weekend night time

Time of day and vehicle occupancy:

Highest occupancy on 
weekend nights!

Source: California Mobility 
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What Would You Have Done if Ridehailing Was 
Not Available?
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What Would You Have Done if Ridehailing Was 
Not Available? (2)
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Distribution of ridehailing impact by trip duration: 

Source: California Mobility Panel Study, 2018 online data, N=1,260



• Research Question:

How are micromobility solutions changing 
travel behaviors in urban areas?



E-scooters Taking over Bicycling in Cities?
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Comparison of speed ranges by means of travel:
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Need for better investigate 
evolving patterns in urban mobility
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• Research Question:

How will travel patterns change with vehicle 
automation?



Behavioral Experiment to Simulate Life with an 
Autonomous Vehicle
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For more details:
Harb, M., Y. Xiao, G. Circella, P. L. Mokhtarian and J. Walker (2018) “Projecting Travelers into a World of Self-driving Vehicles: Estimating Travel Behavior 
Implications Via a Naturalistic Experiment”, Transportation, 45 (6), 1671–1685.



• Research Question:

What would be the impact on trip patterns 
in case of shared AVs (and not privately-
owned AVs)?



Emission Impacts of Connected and Automated Vehicle 
Deployment in California

California
Statewide
Travel
Demand
Model

• Evaluate future scenarios of      
C/AV deployment

• Investigate ranges of potential 
VMT, GHG, and criteria 
pollutant emission impacts

• Project builds on knowledge    
from leading research in the field





• Research Question:

Under what conditions would individuals 
prefer to access a vehicles when needed 
instead of owning one?



Attitudes Towards Autonomous Vehicles
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Attitudes Towards Autonomous Vehicles (2)
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• Research Question – 1:

How will vehicle design change in the era of 
vehicle automation and shared mobility? 

• Research Question – 2:

What factors can encourage travelers to 
share rides with strangers?



• Research Question – 1:
Who will own the future vehicle fleets? Are we 
moving to an “airline-style” leasing system and 
what does that mean in terms of fleet 
composition? 

• Research Question – 2:

How will vehicles be used and what will the 
benefits of electrification and alternative fuels 
be for the various segments of future fleets?
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Need for more research on 
many of these topics…

STEPS+3RFM 
Research Program
2019-2022
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