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Overview of Gender Terms

Gender identity: self-identified 
gender; non-binary  

Gender expression: gender-
typical activity-travel patterns  

Gender roles: household 
responsibility (a society’s 
expectations of how men and 
women should behave)

Sex assigned at birth: 
biological status assigned at 
birth



Overview of Gender Terms

Intersectionality

• Intersectionality refers to the 
interaction between gender, race, 
class, and other social traits

• The power implications of 
intersectionality play out in 
individual lives, institutional 
arrangements, and society
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Project Objectives



Project Objectives

Improve social inclusion by 
including underrepresented 
genders

• Advancing Transportation 
Equity Initiative

• Rethinking I-94



Project Objectives

Reduce road user costs

• Gender identity affects individuals’ behaviors, 
interactions and economic & health outcomes

• Transportation needs may be misunderstood 
by sex assigned at birth rather than gender 
identity

Minnesota Human Rights Act (MHRA)



Project Objectives

Safety

Understand the “full picture” of 
safety, including experienced 
emotions during travel (such as 
stressful and tired) to assess 
perceived or potential safety 
issues across genders
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Project Objectives

Foster long-term 
collaborative research on 
Gender, Equity, and 
Transportation  
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Approach and Outcomes



Research Question

To what extent, if any, does someone’s gender and identity 
influence their travel behaviors and experiences in 
Minnesota?



Approach and Outcomes

Literature Review

Gender-typical travel behaviors
• time allocation among activities and travels

• travel distances and activity space

• trip purposes, trip chains

• travel modes 

• experiences



Approach and Outcomes

Activity-Travel Patterns

• 2019 Travel Behavior Inventory survey

• 7,837 households in the greater Twin Cities region

• Trips and activities in space across time

• Detect distinct patterns from data

• Daily schedule instead of individual trips

• Detect distinct behavior patterns: gender-typical?

Song, Ying. Time. The Geographic Information Science & Technology 
Body of Knowledge (4th Quarter 2019 Edition), John P. Wilson (ed.).
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Household-Supporting Trips and 
Activities 

 TBI – trip purposes (HOME; ESCORT, SHOP, 
SOME ERRAND/OTHERS) 

 Daynamica – user entered (trip/activity 
involve household tasks?)

Approach and Outcomes



Approach and Outcomes: Travel Diary Surveys
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Approach and Outcomes: Travel Diary Surveys
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Current / Actual

Expected

Self-identified Gender

Transgender (Sex)

Gender Pronouns

Documented Gender



Approach and Outcomes: Travel Diary Surveys

Participant Recruitment Outcomes 2021
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• Total completed travel diary surveys out of 
the initial intake survey respondents
 Women: 165 / 457
 Nonbinary: 40 /   97
 Men: 73 / 225

• Diverse employment status, family type, age… 

• Mostly white; not many Black and Hispanic.

• Mostly urban; not many Suburb and Rural 
outside Twin Cities Metropolitan Areas. 



Approach and Outcomes: Travel Diary Surveys

Gender, identity, behaviors and subjective 
well-being outcomes

• 14-day travel diary + questions about 
gender identity and subjective well-being

• Relate travel behavior patterns to:

• Gender and gender identity

• Health outcomes

• Spatial disparity?



Approach and Outcomes: Action Plan

Action Plan

• Gender, Equity in Transportation (GET) Collaborative research team

• Identify other potential agencies and partners to build on this research

https://www.getcollaborative.org/about


Key Findings



Key Findings

• Gender and Gender Identity

• Activity-Travel Behaviors

• Subjective Well-Being Outcomes
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(Biological Sex) 
Transgender?

(Self-identified Gender) 
Women / Men / Nonbinary

(Gender Pronoun) 
She / He / They / Avoid

Key Findings: Participants’ Gender and Gender Identity



men women nonbinary

 Women shared more household 
tasks than men in cooking, cleaning, 
laundry, food shopping, and child 
caring.

 Non-binary partners have more 
equal shares of household tasks than 
men and women. 

Key Findings: Gender and Gender Identity

Gender Roles



Pre-Pandemic

 Women in most intersectional groups 
had fewer transit trips and relied more 
on driving than men

 Exception: women in the “other” 
race group who lived only with 
their partner.

 Women living with kids were more 
likely drive compared to men across all 
race groups

Key Findings: Gender and Gender Identity

Gender Roles - Transit

During COVID-19

 Women made more trips than men for 
most travel modes, except transit trips

 Black women made more car and 
transit trips than women of other races



 Non-binary people had similar barriers as 
women including safety concerns, chained 
trips, and travelling with bags/carts/strollers.

 Non-binary people feel more uncomfortable 
in public spaces than women, which brings 
additional challenges for them to use public 
transit. 

Gender Expression – Transit Barriers

Key Findings: Gender and Gender Identity
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Household-Supporting Trips and Activities 

 TBI – trip purposes (HOME; ESCORT, SHOP, SOME 
ERRAND/OTHERS) 

 Daynamica – user entered (trip/activity involve 
household tasks?)

 

Morning 
peak hrs.

Afternoon 
peak hrs.

out-home nHH
activities e.g., 
work, school, …

At homeAt home

(An example activity-travel pattern) 
• morning and afternoon peak hours for trips
• mostly driving
• some transit commuting trips in the morning
• car trips for HH and nHH tasks before going home 

in the afternoon

Key Findings: Activity Travel Behaviors



• Gender and household type compositions for extracted behavior patterns (weekdays) 

 
 

 Pre-COVID (2019)

Key Findings: Activity Travel Behaviors

 Women were less likely to have out-of-home 
trips and activities during peak traffic hours 
and regular working/school hours

 Men were more likely to stay out of the home 
most of the day for non-household supporting 
tasks

 People who were out-of-home for non-
household tasks most of the day were the only 
group who used transit & other modes as 
much as household vehicles



• Gender and household type compositions for extracted behavior patterns (weekdays) 

  

 During COVID-19 (2021)

Key Findings: Activity Travel Behaviors

 Women were most likely to stay at home most 
of the time and conducting household tasks 
while they were at home

 Men were more likely to not share household 
tasks while they were at home or mostly 
stayed out of the home

 Nonbinary people were more likely have 
decent amounts of out-of-home trips and 
activities, and shared household tasks both at 
home and out-of-home



full-time WFH / self-employed
live with partner or alone
younger than 55

Men – work at home mostly but not share HH tasks

Nonbinary – work at home but not share HH tasks 
work out-of-home and share HH tasks

Women more evenly distributed in share of HH tasks

Mon-Thu

Key Findings: Activity Travel Behaviors

Intersectionality
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TBI and Daynamica data collected behaviors before and during the COVID-19 pandemic, respectively.

Both TBI and Daynamica data indicated that:

• Women shared more household tasks and relied more on household vehicles than men in general

• Black women were more likely to use public transit compared to women of other races

• Living with kids increased the total number of trips for all genders and increased car dependency

• Women living with kids were less likely to have out of home activities and trips than men in the late 
afternoon during the weekdays, except for Hispanic and Black women

• Employment status was a key determinant for total out of home durations, number of trips, and 
other aspects of daily schedules for all genders 

Key Findings: Activity Travel Behaviors
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Comparisons of TBI and Daynamica data analysis results indicated that:

• It is crucial to account for working from home (WFH) while examining the impacts of employment 
status on behavior patterns, especially for full-time employees.

• The questions regarding the shares of household tasks at home and during the trips in Daynamica 
data can distinguish people who shared household tasks from those who did not share and advance 
our understanding about the impacts of household responsibilities on behavior patterns. 
 For people who stayed at home most of the time during the pandemic, women performed more household tasks than men

even they were employed and working from home. Such gender gap remained similar across all other employment groups 
and had a great impacts on the out-of-home activities and trips timings and frequencies. 

• During the pandemic, women made more trips than men and non-binary people; they relied more 
on household vehicles for travel and reduced their use of public transit (including Black women who 
used transit more than women of other races).

Key Findings: Activity Travel Behaviors
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• Subjective Well-being (SWB) Measures

 Happy, Meaningful, Safe (pos)

 Pain, Sad, Tired, Stressful (neg)

 Net effect  (avg. pos – avg. neg)

Women and nonbinary people who stayed at 
home and were responsible for most of the 
household tasks had much worse overall SWB 
outcomes than men 
• Feel less happy
• Feel less safe while staying mostly at home
• Feel more tired and stressful 

Key Findings: Well-Being



• Non-binary people had less positive and more negative experiences. 

• Living with kids and sharing household tasks at home brought more positive emotions for men than for 
women during the weekdays. 

• Hispanic people in all behavior groups had better emotional experiences on both weekdays and 
weekends than white people. Black people and people of mixed races had emotional outcomes that 
varied across behavior groups and/or days of the week. 

• Although employment status played a key role in determining participants' behavior patterns, it did not 
directly have a significant impact on the SWB outcomes alone.

• Age had mixed impacts on the SWB outcomes.

• Student status and education attainment did not have consistently significant impacts on SWB.

Key Findings: Subjective Well-Being Outcomes



 Transgender men, women, and nonbinary people
• Average number of trips per day

• Overall emotional well-being per day

• Transgender women had much fewer trips during 
weekends than cisgender women (and other 
genders)

• No obvious differences between other groups

• Transgender women, transgender men and 
nonbinary people had much lower net effect values 
across all days of the week, especially transgender 
women. 

Key Findings: Complexity of Gender Identity



 Activity Space & Subjective Well-being

• Compact City? 

Net Affect
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(Y-axis) Convex hull that delineates the 
activity space within a day

(X-axis) Net affect that summarizes the 
overall emotion outcomes within a day

No obvious correlations between daily 
activity space and emotion outcomes



Summary



1. Inclusion of underrepresented genders
 It is crucial to consider gender identity and address the special needs and experiences of nonbinary people.  
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Summary



2. Understand more about needs for women and all genders 

 Women shared more household tasks than men, even when they had jobs, which significant limited their travel times 
and travel options and increased their car-dependency.

 However, Black women still depend on public transit more than women of other races, which is likely due to their 
limited access to cars. Therefore, it is crucial to address the intersectionality while promoting gender equity. 

 Women and nonbinary people feel more difficult to have chained trips and travel with carts/strollers/bags while 
using public transit, which indicates their needs for additional accommodations for transit trips. 
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3. Assess perceived or potential safety issues across genders: 

 Women and nonbinary people are more tired and stressful, which may indicate higher potential risks. 

 Women and nonbinary people feel less safe on their way to transit and during the use of transit

39
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Research Goals

To what extent, if any, does someone’s gender and identity 
influence their travel behaviors and experiences in 
Minnesota?

• Understand travel behaviors and health outcomes by gender and identity for efficient 
and equitable transportation policies

• Identify potential disparities in transportation accessibility and health outcomes

• Foster collaborative research on Gender, Equity and Transportation (G.E.T) in the long run



What’s Next?

What are actions public transit agencies could take?

• Recognize the specific needs of non-binary people

• Non-binary people have the worst subjective well-being outcomes and are more 
sensitive to safety during their use of transit services, even though their gender identity 
does not significantly impact their travel patterns in general.

• More specific qualitative surveys could confirm and uncover the reasons for low 
subjective well-being and experiences feeling unsafe on the way to and during transit use

• Recognize the importance of community engagement

• Participant recruitment suggested that continued engagement with hard-to-reach social 
groups is essential to better understand and meet transportation needs
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What’s Next?

MnDOT will use the study results to advance inclusivity and equity in 
transportation policy and planning

• Adopt gender-inclusive language in project design and communication

• Reconsider terms like chairman, ladies & gentleman, manpower, maternity leave, he or 
she

• Instead, use terms like chair, everybody or folks, workforce, parental leave, they
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What’s Next?

MnDOT will use the study results to advance inclusivity and equity in 
transportation policy and planning

• Engage with community to better understand travelers’ needs, experiences 
and the intersectional nature of gender

• For example, monitor engagement in real time to collect feedback that is representative 
of the population
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What’s Next?

MnDOT will use the study results to advance inclusivity and equity in 
transportation policy and planning

• Undertake research that builds on the findings of this study 

• For example, in-depth qualitative studies to understand the reasons for low subjective 
well-being among non-binary people
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GET Collaborative

• Continue and build upon this 
research

• Gender Equity in 
Transportation Collaborative
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https://www.getcollaborative.org/
https://www.getcollaborative.org/


Research Team and Agency Leads

• Ying Song – Principal Investigator, 
Faculty at University of Minnesota 
Geography Department

• Yingling Fan – Co-Principal 
Investigator, Faculty at Humphrey 
School of Public Affairs

• Ania McDonnell – Subcontract, 
Humphrey School of Public Affairs 
Alumni

• Philip Schaffner – Champion, 
Statewide Planning Manager, 
MnDOT

• Hally Turner – Technical Lead, Policy 
Planning Director, MnDOT

• Jonathan Ehrlich – Champion, 
Metropolitan Transportation 
Services



Thank you!
Erika Shepard

Erika.Shepard@state.mn.us

Policy Planning Unit

MnDOT Office of Transportation System Management
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