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Mobility Study (2018-2023)

Longitudinal panel with six survey waves (so far)
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Mobility Study (2018-2025)

Longitudinal panel with six survey waves (so far)

New data collection: Spring 2025

Key topics: Remote work, online shopping, emerging mobility (e.g., AVs, cargo e-bikes)

Analyses have been carried out on various topics including changes in vehicle ownership, 
use of travel modes, e-shopping adoption, and impacts of remote/hybrid work on travel.
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The survey waves were distributed over five different channels:

• Longitudinal panel
• Recontacting prior survey takers by email

• Opinion panel
• Via the Qualtrics online opinion panel

• Convenience sampling / CBOs
• Social and community connections

• Mail-out-mail-back
• Invitations to randomly selected CA

residents with mail-back questionnaire

• Mail-out-online
• Invitations to randomly selected CA

residents with link to online survey

Survey distribution channels
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2023 sample sizes for different recruitment channels

The 2023 dataset includes 6,462 cases

Dataset Sample size

Longitudinal panel 3,752

Opinion panel 2,074

Mail-out-online 636

Convenience/CBO sampling 117

Mail-in-mail-back 256
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Adoption of Remote Work

• Remote work surged in early 2020, 
reaching over 60% of paid workdays 
during the initial COVID-19 lockdowns.

• Following the peak, remote workdays 
steadily declined but stabilized around 
30% by mid-2021.

• The trend remained relatively stable 
between 25% and 30% from 2022 
onwards.

• A slight decrease in remote workdays 
is observed through 2024, potentially 
reflecting return-to-office policies.

Source: Barrero, Bloom, and Davis (2024)
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• Post-pandemic, hybrid work is much more common than before. 

• Women, younger individuals, non-Hispanic, high-income, highly educated, and 
full-time workers are more likely to adopt remote/hybrid work during and after the 
pandemic.

Post-pandemic hybrid vs. remote work arrangements (1)

Transition of commuting status in the CA (weighted repeated cross-sectional data)
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Exploration of post-pandemic work arrangements

• The 2023 survey included a novel matrix 
question to capture spatial and temporal 

aspects of work arrangements for a week. 

• Respondents had to select cells to 

indicate time and place of work.

• There were options for workplace:

• Primary (e.g., regular/client office)

• Temporary (e.g., cafe)

• Home
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Exploration of post-pandemic work arrangements (2)
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• Multiple discrete-continuous nested extreme 
value (MDCNEV) Model 

• To analyze how hybrid workers allocated their time across 
different workplaces each day of the week 

• Work hours distribution
• Primary work locations > home> temporary locations

• Most workers work from a single location on a given day.

• Temporal trends
• More work hours were spent on mid-week days 

compared to Mondays, Fridays and weekends.

• Working at home or at primary work location associated 
with more structured and fixed schedules, whereas 
working at temporary locations often follows a more 
flexible, on-demand pattern.

• Spatial patterns
• Working at temporary locations (e.g., café, library) is 

adopted by some, but not a long-term satisfying option. 

• Workers with longer commute distance are more likely to 
work at home or temporary work locations.

Post-pandemic hybrid vs. remote work arrangements (2)

Example work 

arrangement on a 

given day

A paper led by Keita Makino based on these analysis will be presented at TRB 2025.
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VMT-related variables

(n=903 California workers)

Commute trips

Weekly frequency of commute trips

(Drive alone or carpool)

Average commute distance Estimated 

commute 

VMT

Non-commute trips

(50 miles or less, 

one way)

Estimated 

non-

commute 

VMT

Weekly VMT for work-related trips 

(not part of regular commutes )

Weekly VMT for leisure trips 

Weekly VMT for shopping trips 

Weekly VMT for other trips 

Long-distance trips

(over 50 miles, one 

way)

Monthly or Yearly VMT 

Estimate (for long-

distance travel)

Over-write 

if necessary 

Weekly

VMT 

Estimate

(for usual 

mobility)

https://fred.stlouisfed.org/series/TRFVOLUSM227SFWA
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• A series of ordered probit switching regression models

• To assess the impacts of potential changes in work status (i.e., treatments) 
on different types of VMT, while accounting for self-selection biases

Treatment effects of remote/hybrid work

Factual and Counterfactual 
Status

Current Work Arrangement

Commuter Hybrid Worker Remote Worker

If untreated (Commute)
Expected VMT of an 
Onsite Worker

Expected VMT if a Hybrid 

Worker transition to an 
Onsite Worker

Expected VMT if a 

Remote Worker transition 
to an Onsite Worker

If partially treated (Hybrid work)

Expected VMT if an 

Onsite Worker

transition to a Hybrid 
Worker

Expected VMT of a 
Hybrid Worker

Expected VMT if a 

Remote Worker transition 
to a Hybrid Worker

If fully treated (Remote work)

Expected VMT if an 

Onsite Worker

transition to a Remote 
Worker

Expected VMT if a Hybrid 

Worker transition to a 
Remote Worker

Expected VMT of a 
Remote Worker

Note: The highlighted cells along the diagonal represent factual VMTs, while the remaining cells indicate counterfactual VMTs.

Credit: Current paper led by Xiatian (Wu) Iogansen in cooperation with Pat Mokhtarian and Xinyi Wang



14

Note: the y-axis is in
different scale for
better visualization

Treatment effects of remote/hybrid work

https://fred.stlouisfed.org/series/TRFVOLUSM227SFWA
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• Individuals with longer commute 
distances are more likely to adopt 
hybrid/remote work.

• The total VMT increases when Onsite 
Workers transition to Hybrid Workers. 

• While hybrid work cuts commute days to 
primary workplaces, the savings could be 
offset by longer commute distances and 
increased work-related VMT (e.g., travel to 
temporary work locations) and shopping VMT.

• Only fully remote work delivers real 
total VMT savings, significantly reducing 
commute VMT, despite increases in leisure 
and other VMT.

VMT implications of remote/hybrid work

A paper based on these analysis will be presented at TRB 2025
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VMT implications of remote/hybrid work

A paper based on these analysis will be presented at TRB 2025.
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