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Motivation
With workplace 
now removed, how 
do people 
reschedule those 
trips previously 
associated with the 
workplace?



Terminology
• Anchor locations vs. maintenance and discretionary ones

•            home                      workplace                            
• Anchor locations are more temporally and spatially fixed compared to 

maintenance and discretionary ones.

• Mandatory trips vs. Maintenance and discretionary trips
• Four types of mandatory trips exists:

• Maintenance and discretionary trips:
• Maintenance trips: shopping, banking, etc.
• Discretionary trips: social/recreational, etc.

Shops, restaurants, banks, etc.



Terminology
Simple trip chain vs. complex trip chain

• Trip chains are a set of temporally ordered locations that begin and end at 
home.

• Simple trip chain has one intermediate stop.
• E.g. home – work – home 

• Complex trip chain has multiple intermediate stops.
• E.g. home – work – bank –home
• E.g. home – work – bank – grocery store – home

Trip complexity 
increases as the 
stops increase



Specific Research Questions
• Trip generation

• Are they simply forgone? 

• Spatial re-distribution
• Are they now clustered around home? 
• Has one’s activity space changed? 
• Have trip chaining behaviors changed? 

• Temporal re-distribution
• How are they distributed temporally? 

• Mode of transportation used and VMT
• How are different modes of transportation used? 
• Have VMT changed?



Datasets

• PSRC household travel surveys (HTS): 2017-2019 and 2021
• The HTS study encompassed the entire The survey collected household-and 

person-level activity and pattern information on a typical weekday.
• When was the data collected? 9 weeks in April-June 2017, 7 weeks in April-

June 2019, and 11 weeks in April–June of 2021.

• four-county PSRC region, including King, Pierce, Kitsap, and 
Snohomish counties. The region is home to over four million 
individuals and approximately 1.6 million households1. 

1. Estimated residential household population from the American Community Survey 2015–2019 five-year estimates.



Map credit to PSRC



Methodology: Propensity Score Matching

1. Respondent filtering
Kept individuals who were:
• 18+
• Currently employed
• Did not skip questions on 

telecommuting frequency

Removed:
• Missing entries on trip 

origin/destination, purpose, 
departure/arrival times

2. Covariate selection & logistic regression
Covariates:

Household income (binary; greater/less than 
$100k)
Household size
Age (binary; middle-aged (25-54) or other)
Population density
Number of jobs accessible (45 minutes of transit)
Accessibility to supermarkets, restaurants

Covariates used as independent variables in logistic 
regression  predict likelihood of telecommuting



Logistic regression output
Covariates Definition Estimated value

Household income Binary, 1 if income over $100,000 0.38**

Household size Family members in the household 0.03

Middle-aged Binary, 1 if aged between 25-54 0.16**

Population density The census tract’s population density 0.07

Number of jobs accessible Number of jobs accessible within 45 minute 
transit ride

-0.59**

Accessibility to supermarkets The weighted distance to the closest supermarket 
from the census tract

0.02

Accessibility to restaurants The weighted distance to the closest restaurant 
from the census tract

-0.07

Intercept (-0.85**)



Methodology: Propensity Score Matching

3. Nearest neighbor on propensity 
scores
A telecommuter is matched to a commuter 
who is “closest” (distance as measured by 
the probability from the logistic regression 
regression, aka “propensity score”)

4. Balance check (statistically and visually)

From propensity score matching, telecommuter 
and commuter groups should have similarly 
distributed covariates.  

• A t-test on the mean values of the 
covariates  not significantly different at 
p = 0.05.

score

Matched! Matched!

Commuters (2017/2019)

Telecommuters (2021)



The below visual check showed that, after matching, the covariates 
distributed similarly among commuters and telecommuters



Descriptive statistics for the matched individuals



Trip generation

Do telecommuters make 
fewer number of 
maintenance and 
discretionary trips?

Do telecommuters chain 
fewer number of trips? 

Summary statistics Commuters 
(2017/2019)

Telecommuters
(2021)

Sample size 2130 517

trips per person per day 3.89 3.32

Non-mandatory trips per person 
per day

2.37 2.75

simple chains per person per day 0.84 0.9

complex chains per person per 
day

0.55 0.41



Do telecommuters 
complete trips for different 
purpose now? 

Telecommuter’s trip purposes are significantly less diverse compared to commuters (at p = 0.05) : Summary 
statistics showed that the mean (std) diversity index of telecommuters is 1.20 (0.39) compared to commuters’ 1.38 
(0.42)



Temporal rescheduling

Since telecommuters are 
less constrained 
temporally, at what 
times do they complete 
trips? 

Telecommuters did not have a dominant morning peak for trips, but the evening peak stood out. 
Telecommuters also had an elevated mid-day peak, especially at noon time, to complete trips. Thus, 
more trips are reassigned from morning peak to mid-day.



Temporal rescheduling

Telecommuters’ mandatory trips are more 
spread out, but somewhat fixed temporally.

Maintenance and discretionary trips are similar for 
commuters and telecommuters, need to break down 
the trips further (next slide).



Temporal rescheduling
Trips for shopping and social/recreation and escort are 
flattened – they are scheduled more evenly throughout the 
day. 

Observations: 

Telecommuters made fewer trips for meal at noon time but 
go out for food more around the evening peak. 

Telecommuters’ escort trips were still clustered around 
the morning and evening peaks, more constrained than 
other trip purposes. 

More personal businesses and medical 
appointments (84% of other trips) 
related trips were conducted by 
telecommuters (compared to 
commuters) during mid-day.



Mode of transportation used

Do telecommuters still rely on 
car when they do not need to 
commute to work? 
How does the reduced number 
of commute trips affect VMT?

Telecommuters’ median vehicle miles traveled via driving per person per day (VMT) calculated to be 
7.9, and commuters’ median VMT was reported to be 12.74. 1 Telecommuters travelled significantly 
less distance (mean = 13.16 miles) compared to commuters (mean = 18.63 miles).1

1. Difference in mean is statistically significant at p = 0.05



What about the modes 
of transportation used 
for non-mandatory 
trips?

Telecommuters still favor driving out of all modes when conducting non-mandatory trips.

Mode of transportation used



Spatial re-distribution

With home as the only 
anchor, do 
telecommuters complete 
non-mandatory trips 
closer to home? 

YES. Telecommuters did complete non-mandatory trips closer to home 
compared to commuters, as shown by the higher peak in the black solid line. 



Spatial 
re-distribution

Radius of gyration (ROG) measures the dispersion of 
one’s activities throughout the day from a given point, 
for example, home location, workplace, or a centroid of 
all trip destinations.

Commuters’ ROG from home (5.99 miles) is not 
significantly different to telecommuters’ ROG (5.83).



Summary (telecommuters compared to 
commuters)
• Trip generation

• Are they simply forgone? Fewer number of trips in total, but more non-mandatory 
trips. 

• Spatial re-distribution
• Are they now clustered around home? Yes. 
• Has one’s activity space changed? One’s travel space has not shrunk. 
• Have trip chaining behaviors changed? Less trip chaining. 

• Temporal re-distribution
• How are they distributed temporally? More spread out overall; muted morning peak, 

mid-day and evening peaks stand out
• Mode of transportation used and VMT

• How are different modes of transportation used? More driving, walking and less 
transit and decreased variety of modes used. 

• Have VMT changed? Fewer VMT by driving. 



Additional work to be finished 

• Gendered household responsibility? 
• How do telecommuting shape household responsibilities for females vs 

males? 

• How have travel patterns changed for downtown workers? What 
about those who are not relying on automobiles? 

• Downtown workers? Non-auto-dependent workers?
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