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Abstract
The importance of advancing transportation equity has become more visible as other structural inequities in our society have
received increasing attention. Articulating approaches that practitioners use to address equity in their work, including
experience-based strategies and research-developed equity metrics, contribute to supporting the achievement of transporta-
tion equity goals. However, a gap exists between knowing these approaches and integrating them into regular professional
practice, in part because of barriers that span across different transportation-related contexts. To investigate practitioners’
approaches to transportation equity, as well as barriers they encounter in trying to achieve improved equity, interviews were
conducted with 59 transportation practitioners from the public, private, non-profit, and academic sectors. Findings revealed
that a majority of the transportation practitioners in the study engaged in addressing equity in their work, including through
collaborating with other organizations and sectors, integrating non-transportation-related data, and considering the contex-
tual needs of vulnerable communities. They identified key barriers to their implementation of transportation equity
approaches, including the lack of sufficient and quality equity-related data, challenges with accessing and collecting data, and a
lack of standards and metrics for measuring equity-related outcomes. These findings can guide work that supports the explicit
integration of transportation equity approaches into practitioners’ practices.

The availability and quality of transportation has pro-
found impacts on social equity, as people’s lives are
directly affected by the accessibility of destinations and
the associated travel costs. Because transportation can
be conceptualized as the movement of people to
resources (1–3), individuals who cannot travel out of
‘‘food deserts’’ are left with options that can lead to
long-term health issues (4), disabled individuals and
those with chronic medical concerns who cannot get to
the doctor will not receive adequate care (5), and stu-
dents in under-resourced school systems who are unable
to travel are forced to attend poorly funded schools (6).
These types of transportation inequities are a testament
to how policy, infrastructure, and planned transporta-
tion systems are not impervious to the structural and sys-
temic inequities that are ingrained in the history and
culture of the United States. Clear examples of oppres-
sion in transportation contexts throughout history
include the Montgomery Bus Boycott spearheaded by
Claudette Colvin and Rosa Park’s protest of segregated
busing (2), the racialized shooting of Oscar Grant by
Bay Area Transit System police officers at Fruitvale

Station (7–9), and the planning of many highways that
have divided neighborhoods predominantly populated
by black communities, immigrants, and low-income indi-
viduals. Black Bottom and Paradise Valley were two
such neighborhoods in Detroit that were cut off from
crucial resources to support their quality of life by the
Chrysler Freeway (10–13). Like hostile architecture,
which restricts and discourages the equitable use of pub-
lic spaces (14), hostile civil engineering discriminates,
oppresses, and segregates, exemplified by Robert Moses’
design of highway overpasses that discourages transit
usage (15). Less visible oppression resulting from trans-
portation inequities manifests as exclusion from

1Design Science, University of Michigan, Ann Arbor, MI
2Department of Mechanical Engineering, University of Michigan, Ann Arbor,

MI
3Transportation Research Institute, University of Michigan, Ann Arbor, MI
4Gerald R. Ford School of Public Policy, Transportation Research Institute,

University of Michigan, Ann Arbor, MI

Corresponding Author:

Kaylla Cantilina, kmcantil@umich.edu

us.sagepub.com/en-us/journals-permissions
https://doi.org/10.1177/03611981211014533
https://journals.sagepub.com/home/trr
http://crossmark.crossref.org/dialog/?doi=10.1177%2F03611981211014533&domain=pdf&date_stamp=2021-06-08


employment (16), racial bias in pedestrian safety (17),
and indirect barriers to healthcare access (18).

Transportation decisions have the ability to perpetu-
ate injustice, but also to mitigate the discriminatory
harms of past services, infrastructure, and investments.
As dimensions of social equity continue to come to pub-
lic attention through reactions to acts of violence and
ideological movements, including the police brutality
that sparked the Black Lives Matter movement, intersec-
tional feminism emerging from the MeToo movement,
solidarity for Asian Americans and Pacific Islanders in
response to the dramatic rise in hate crimes during the
COVID-19 pandemic, as well as long-standing efforts for
LGBTQ+ and disability rights, there is increased visibi-
lity of oppressed communities. This increased visibility
may translate to a broader recognition in the field of
who and what should be considered when addressing
transportation equity. Furthermore, transportation is
directly bound to policies that emphasize social equity,
such as Title VI of the 1964 Civil Rights Acts, which pro-
hibits discrimination on the basis of race, color, and
national origin, and applies to federally funded transpor-
tation programs and activities (19). Transportation pro-
grams and activities are also subject to Executive Order
12898, an environmental justice order that protects min-
oritized and low-income populations (20). The growing
prominence of social justice in the public sphere as well
as pre-existing transportation equity policy requirements
demonstrate that it is the responsibility of transportation
practitioners to actively reduce the ways current systems
oppress vulnerable and historically under-resourced peo-
ple and communities.

Transportation equity scholars describe equity as the
fair distribution of costs and benefits across society
(2, 21–23). While scholars vary in what they name as
transportation costs and benefits, across the literature
costs include but are not limited to monetary fairs, detri-
mental health impacts, and time, while transportation
benefits focus on the opportunities and resources com-
munities and individuals can access such as employment,
social inclusion, and education (24, 25). Within this defi-
nition, transportation equity is also framed as having
vertical and horizontal dimensions. Horizontal equity
evaluates the transportation costs and benefits across
individuals and communities who are of equal ability
and wealth, while vertical equity assesses transportation
costs and benefits across communities that have different
needs and abilities (11, 26). These definitions provide a
foundation for developing approaches for considering
potential and existing equity impacts of transportation
planning, policy, investments, and systems.

There are multiple transportation equity approaches
developed within and outside of academic research
contexts that are documented in a body of literature

consisting of scholarly articles and public reports. This
literature provides some consensus on the relevant types
of structural inequities: race, ethnicity, gender, ability,
national origin, citizenship status, and class. Several
scholars describe a cost-benefit analysis framework as an
approach to transportation equity (23, 26, 27). For exam-
ple, Martens (22) applied a justice theory framework to
propose a cost-benefit threshold relative to social class.
Another method developed and explored by scholars
such as Grengs (28, 29), Levine (30), and Hansen (31),
focuses on measuring accessibility quantitatively as a
means of evaluating transportation equity. Accessibility
considers the level of choice individuals and communities
have based on their proximity to necessary resources and
the affordability and variety of mode options to travel to
those destinations (28, 31). Other scholars, such as
Karner and Niemeier (1), suggest critical adjustments to
four-step activity-based modeling, while also providing
policy approaches such as participatory budgeting, which
gives communities the agency to self-determine how capi-
tal investments are distributed (32). Other scholarly
efforts have continued to advance ways to measure trans-
portation equity (33), identify gender variations in travel
(34), and recognize the relationships among race, accessi-
bility, and life outcomes (28, 35). However, this body of
work has focused primarily on measurement and does
not attend to other aspects of holistic approaches to
transportation equity (36).

Beyond literature-based metrics that can be leveraged
to support transportation equity, approaches developed
outside of academic research contexts, such as within
non-profit organizations (37–39) and public agencies (21,
40), have their own methods and goals for application to
addressing equity that often differ from each other, but
sometimes include elements from theory- and metric-
based research. Across approaches developed outside of
the academic sector, common premises include centering
efforts on racial inequities (37–39), framing transporta-
tion as community-focused, and translating socially
informed equity approaches to transportation planning
language. Table 1 outlines key characteristics from five
non-academic approaches developed outside of academic
research contexts.

Though the literature and non-academic examples
detailed above outline several approaches to addressing
transportation equity, little research has been conducted
to evaluate how applicable and appropriate these tools
and frameworks are to transportation practitioners.
Another concern is that although approaches and defini-
tions of equity are well established in the discussed litera-
ture, it is unclear how they can be utilized within the
constraints of the existing traditions, structures, and sys-
tems of transportation practitioners’ organizations, disci-
plines, and sectors. Further, though prior research has
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explored the current state of transportation practitioners’
experiences, these efforts have primarily focused on the
experiences of transportation planners and the environ-
mental considerations within their planning practice
(42). Beyond this work, limited research has explored the
experiences of transportation practitioners with regard
to transportation equity. This study contributes to a bet-
ter understanding of equity practices in transportation
work through in-depth interviews with transportation
practitioners about their experiences addressing equity.

Methods

This study investigated ways transportation practitioners
address equity, the approaches they used to address
equity, and the barriers that hinder them. The study was
guided by the following research questions (RQ):

1. To what extent do transportation practitioners
address equity?

2. What transportation planning, policy, and man-
agement approaches are used to address equity?

3. What barriers do transportation practitioners face
in their efforts to address equity?

To answer these research questions appropriately,
best practices in qualitative research were used
(43, 44) to gather rich descriptions of the experiences of

transportation practitioners. One goal of qualitative
research is to capture descriptive accounts of experiences
and perspectives as well as the contexts that shape these
accounts (43). Using rigorous qualitative approaches, the
research questions were addressed using semi-structured
interviews.

Participants

Interviews were conducted with 59 participants from four
sectors of the transportation industry which included a
diverse set of occupations: (i) academic (n = 10); for
example, university professors and research faculty, (ii)
private (n = 9); for example, automotive company proj-
ect managers and transportation network company pol-
icy analysts, (iii) public (n = 33); for example, urban
planners and city transportation managers, and (iv) non-
profit (n = 7); for example, special interest policy advo-
cates and special issue consultants. Participants represented
a diverse set of occupations within the transportation space.
Fourteen (24%) of the participants were women and 45
were men. This gender imbalance is a reflection of the dis-
proportionate number of men in the transportation field
across all sectors (45, 46), but the relatively few women
mean that one cannot compare responses by gender.

Participants were recruited through primarily purpo-
sive sampling methods by leveraging existing networks of
the research team and researching contacts from online

Table 1. Summary of Transportation Equity Approaches Developed Outside of Academic Research Contexts

Approach Characteristics

Untokening principles (37) (1) Resist one-size-fits-all approach, (2) prioritize people, (3) see structural barriers, (4)
discard best practices, (5) reject policing, (6) value community voices, (7) co-create new
decision-making processes, (8) cultivate collective cross-community power

Greenlining racial equity toolkit (38) (1) Gather information, (2) engage stakeholders, (3) identify policy holes, (4) fill in holes, (5)
examine sustainability evaluation

National equity atlas (41) Collection of data on social indicators: (1) race/ethnicity, (2) nativity and ancestry, (3)
people of color, population growth, (4) racial generation gap, (5) diversity index, (6)
median age, economic vitality, (7) readiness, (8) connectedness, (9) economic benefits,
with some geographically specific analysis

Racial equity toolkit (39) (1) Be impact focused, (2) use data and let it inform rather than support existing strategies,
(3) engage communities, (4) consider the benefits and burdens, (5) plan for
implementation, (6) ensure accountability, (7) communicate with stakeholders, (8)
evaluate results

Advancing transportation equity (40) (1) Design engagement processes that facilitate community leadership and inclusive
participation, (2) support programs and policies that increase access to social and
economic opportunities, (3) create policies and programs that support active
transportation, safe, smart, afford alternate modes, (4) integrating equity promotion as a
standardized practice, (5) collaborate and coordinate across transportation and non-
transportation agencies, (6) incorporate quantitative and qualitative methods

Evaluating transportation equity (21) (1) Evaluate horizontal and vertical equity with specific measure, (2) direct user charges for
road and parking pricing, (3) implement distance-based insurance and registration fees, (4)
increase transport system diversity, (5) advocate for more accessible land use and
location efficient development, (6) offer more affordable automobile options, (7) correct
policies that favor automobile travel over other modes, (8) improve public involvement in
transport planning, (9) improve data collection
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public records. In addition, some recruitment happened
through snowball sampling where participants were asked
if they could recommend other transportation practitioners
as potential participants. Participants were invited to par-
ticipate in the study through email after they were strategi-
cally screened for adequate power to make equity-related
decisions, the potential ability of their professional position
to engage in equity issues, and their prior use of transpor-
tation related equity data. The selection process for inviting
participants also considered diversity in geographical loca-
tion including all regions of the contiguous United States
as categorized by the United States Census Bureau and a
bordering Canadian province. Other diversity criteria
included city sizes, types of transportation companies, and
types of transportation related non-profits. Participants
from the academic sector were selected based on their
expertise in transportation equity.

Data Collection

Data were collected using semi-structured interviews. A
semi-structured interview approach follows a sequence of
predetermined questions but allows for follow-up ques-
tions and ‘‘deep dives’’ based on participant responses
(47). Compared with a fully structured interview or survey,
this approach provides flexibility to collect important
details in participants’ descriptions of experiences (43, 44,
48). The interview protocol design for this study was based
on these best practices as well as others: asking open-ended
questions, pursuing depth in relevant topics, and building
trust and rapport (49). Protocol approaches used in other
qualitative transportation research were also reviewed to
include discipline-specific practices (8, 50). The interview
protocol included other questions that were not focused
specifically on equity approaches, but an equity subsection
was explicitly designed to ask questions focused on partici-
pants’ background, general experiences in their daily roles
as transportation professionals, and their specific experi-
ences related to the three research questions. The interview
protocol also included other questions that did not relate
to equity approaches but a main subsection was focused
directly on a definition of equity that was derived from
foundational literature—the fair distribution of cost and
benefits across a population(2, 23, 26)—that was provided
to participants near the beginning of each interview and
was used consistently throughout. Questions were refined
through four rounds of pilot testing, revising the questions
for clarity and alignment with the goals of the research.
Pilot participants included transportation faculty and
industry partners who had professional positions similar
to the intended participants.

Interviews were conducted by six members of the
research team via telephone and video conference.
Interviews lasted an average of 40min each. All

interviews were recorded; in total, the data collected con-
sisted of 3,786min of audio yielding 664 transcript
pages.

Data Analysis

All interview recordings were transcribed by a commer-
cial service with additional verification and error check-
ing by the research team. Interview transcripts were
de-identified at this stage as well by removing names and
other potentially identifying information.

Because the protocol included some questions that
did not relate to equity, the first stage of analysis con-
sisted of identifying instances of the word ‘‘equity’’ in the
transcripts as an initial step in identifying the relevant
parts of the interview to analyze for answering the three
research questions posted for this study. In addition to the
keyword search, other parts of the interview transcriptions
that supported answering the research questions were
included by identifying instances in the transcripts where
equity-related topics were discussed without the use of the
specific word ‘‘equity.’’ For example, these portions were
primarily continuations of the same topics that partici-
pants were discussing when they initially said the word
‘‘equity,’’ but did not continue to repeat the word as they
elaborated. The transcript excerpts surrounding, but not
necessarily containing, the ‘‘equity’’ keywords included
content such as the detailing of equity-related projects,
explanations of equity-related difficulties, and rationale
behind an equity-related decision.

After identifying relevant parts of the interview data to
support answering the posed research questions, these
parts were analyzed using an inductive analysis approach,
where common themes, called codes, among parts of the
transcripts were identified, labeled, and categorized for
each research question (51, 52). Analysis reliability was
established through three rounds of an identification pro-
cess that consisted of noting evidence to support the
themes. A code book was refined during each round of
analysis that represented the themes discovered and
included a definition of the theme based on the data pat-
terns. A distinct codebook was developed for each of the
three RQs. For RQ2 (equity approaches) and RQ3 (equity
barriers), individual participants could have responses
coded in more than one theme, while for RQ1 (addressing
equity), participant responses could only satisfy one of the
four codes. The frequencies of all codes were tabulated
and analyzed based on the participant sector.

Results

RQ1: Addressing Equity

A large majority of the participants (93%) said they
addressed equity in their work, while only 7% reported
that they did not address equity. Within the yes response,
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two themes emerged that divided the responses: partici-
pants who said they yes, directly addressed equity, and
participants who were yes, indirectly motivated by equity
needs or core understandings but did not report specific
projects or initiatives with explicit equity considerations.
Participants who directly addressed equity used language
that aligns with existing tools and definitions of equity.
Examples of the code yes, directly show some of these
equity-related keywords such as ‘‘racism,’’ ‘‘privilege,’’
and ‘‘white supremacy.’’ Participants who indirectly
addressed equity also used this type of language but
included rationalization or explanations of how or why
equity was not addressed directly. Participants who did
not address equity because they were unable to had simi-
lar responses to the yes, indirectly participants, but they
expressed more barriers, and an explicit statement that
noted they were not doing equity-related work. Examples
of how participants reported addressing equity are shown
in Table 2.

All the non-profit sector participants responded that
they yes, directly addressed equity. All private sector par-
ticipants also responded yes but were divided between
yes, directly, and yes, indirectly, with most of them
responding as yes, directly. The public and academic sec-
tors were the only two sectors where both no themes
appeared, with participants in the public sector the only

ones who reported that no, they were unable to address
equity.

RQ 2: Approaches for Addressing Equity

Twelve distinct approaches were identified from partici-
pants’ descriptions of how they addressed equity in their
work. These approaches are named and defined in Table
3, with example excerpts from the interviews. Two
approaches were named by most of the participants: col-
laborating with other organizations and sectors (84%) and
integrating non-transportation related data (80%).
Participants who described the collaboration approach
did so through sharing data, or co-investing in projects,
where both groups had an incentive to collaborate on
their shared goals. Often, participants in the public sec-
tor described collaboration with entities that managed
non-transportation-related issues. Six approaches—con-
sidering vulnerable communities’ contextual needs (71%),
improving level of service (69%), improving data quality
(68%), engaging stakeholders (63%), bottom-up decision-
making (61%), and proposing equity-related projects
(58%), also had high reports by participants. Fewer than
half of the participants reported using the four remaining
strategies: using qualitative and quantitative data, policy
advocacy, implementing pilot projects, and considering

Table 2. Results for Research Question 1: Addressing Equity

Response and definition Example interview excerpts

Yes, directly = 48 participants (81%):
Participant worked specifically to
address questions of social equity and
fairness

‘‘I have lots of conversations about racism, institutional racism, how it works, how our
organization reflects institutional practices that are rooted in white supremacy, and white
privilege, and white ideology. If we don’t change that, we just continue to perpetuate and
commit institutional racism. That’s a big part of what I do every day.’’ P48, Director of
community engagement at a transportation policy non-profit

Yes, indirectly = 6 participants (10%):
Participant was motivated to and
tried to address equity but not in
explicit ways

‘‘So, that’s [racial disparities] of course, a concern. It is something that we ask questions
about. We don’t necessarily, I think, in the scope of the work that we’ve done thus far
because answering the aggregate questions is difficult enough, to dive into why is there
this difference? There was a variety of plausible reasons related to exposure of
infrastructure and user engagement. It’s not something that we have made a major focus
on in the interim.’’ P17, Investment Manager at a state Department of Transportation

No, unable to = 2 participants (3%):
Participant did not address equity
because they felt there were too
many barriers in their position or
organization

‘‘I think when you start to talk about implementing ride service, for example, in an
automated fashion. I mean, that’s a tough one to try and crack because it’s something that
we’re essentially, at least at my level, assessing and allowing and supporting from a
technology perspective, but we’re not really in the conversation around how it’s being
implemented kind of in an equitable context, I guess. Like, we’re not subsidizing ride
sharing services. We’re not supporting transit applications because that’s not really in
what I do and within the department.’’ P15, Project Manager at an urban tech company

No, no desire to = 3 participants (5%):
Participant believed addressing equity
was not important, relevant, or part
of their role

‘‘I don’t directly consider social equity... I don’t know whether that’s a conscious decision or
a subconscious decision. We own and operate in highways and by their nature, highways
with a very few exceptions are open to everyone. And so, I guess they’re socially
equitable in that it doesn’t matter who you are, you can drive on our roads... Although
I’m familiar with these issues and I occasionally talk to people about them, it’s not in my
job description to say, ‘Hey, we’re not getting buses to these disadvantaged populations,
we have people who have these impairments and they need transportation, we need to
provide it to them.’ That’s not really my job.’’ P10, Transportation Engineer at a state
Department of Transportation
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Table 3. Results for Research Question 2: Approaches for Addressing Equity

Approach and definition Example interview excerpts

Collaborating with other organizations
and sectors = 50 participants (84%):
Relying on other sectors and/or
organizations for data, capacity, skills,
or expertise

‘‘We are just starting to form a really good relationship with our health department and
starting to look at the connection between transportation and health, which relates to
the active transportation stuff. Also, it is an access and equity question as well. The health
department has tons of datasets that I think we haven’t fully leveraged yet in terms of
people’s lifestyles. Then how integrating what mode of transportation they’re using as a
way to improve both an overall community’s health in terms of feeling connected and part
of a community, but also personal wellbeing in terms of physical activity that relates to
heart disease and diabetes.’’ P16, Program Manager at a state Department of Transportation

Integrating non-transportation related
data = 47 participants (80%): Using
data such as demographic,
socioeconomic, race, health, and
employment to inform
transportation decisions

‘‘The other kind of data that we survey our members, and we use that to better inform our
city relationships and our city partnerships. So, we ask things like, ‘Did you sell a car after
joining [car sharing service]? Were you going to buy a car and because of [car sharing
service] you didn’t buy a car?’ We dig a little bit deeper and ask questions about
demographics so we can understand income levels of our members and whether or not
they have children in their household.’’ P47, Senior Manager at a mobility company

Considering vulnerable communities’
contextual need = 42 participants
(71%): Thinking holistically about
how history, culture, race, ability,
gender, and other social factors can
shape outcomes

‘‘I’ve been doing some work comparing the travel behavior of low-income U.S. workers and
low-income Mexican workers because the ways they interact with the city are so
different. In the U.S. even the bottom quintile of workers, even in the biggest cities, it’s
80% commute by car, which is just very different from the situations where you have a lot
more walking, you have a lot more transit.’’ P19, Professor of urban planning

Improving the level of service = 41
participants (69%): Working to
expand on existing projects, modes,
and services to improve the quantity,
quality, reach, or accessibility of
transportation

‘‘Bus service needs to be prioritized and we need to be putting more resources into bus
service... The majority of our riders are transit-dependent, and we know there is a
disparity between the amount of transit-dependent people that are riding buses, versus
the amount of transit-dependent people that are riding our rail service. There is a
consensus that focusing more resources on bus service would be a more equitable model
of looking at investing our resources.’’ P8, Senior Manager at a major city’s transit system

Improving data quality = 40
participants (68%): Improving
analysis, accuracy, quality, and
granularity of transportation equity
and related data

‘‘By weeding the survey responses, you can basically summarize this data in a way that it can
say something about the population as a whole as well. You can develop descriptive
statistics about how many people are taking transit, versus driving in a particular region
or for a particular travel market. We are planning to use data that we have gone out to
the field and collected, and they are in the process of cleaning, to do an equity study
focused on transportation network company users and non-users.’’ P29, Transportation
Manager of a small city

Engaging stakeholders = 37 participants
(63%): Actively seeking feedback
from groups and individuals who are
directly and indirectly involved

‘‘We went to a lot of senior centers, handed out surveys, helped them fill out the surveys,
took the surveys back. We did stakeholder interviews with service providers, with
advocacy organizations. We did staff interviews at the homeless shelters and that was
really a much better basis of information for finding out kind of what some of the issues
were for those populations’’ P34, Transportation Engineering manager of a major city

Bottom-up decision-making = 36
participants (61%): Engaging with
community members and letting
their needs drive transportation
decisions

‘‘From our perspective when you’re developing any kind of equity analysis or some kind of,
even like an evaluation tool for how the mobility service worked, you really should be
relying on your trusted community partners to tell you which indicators we should select
to make sure that we’re measuring what matters to folks. And especially on the
evaluation piece, you know, what kind of data and metrics should we be collecting, what’s
useful for people? So really putting that decision-making power in the hands of people
most impacted by these decisions as opposed to the traditional top-down measures.’’ P22,
Equity Program Manager at a national non-profit

Proposing equity-related projects = 34
participants (58%): Advocating for
projects whose intent, execution, and
expected outcome is to target
historically under-resourced
communities

‘‘Mobility or the freedom to move is pretty central to the life outcomes of an individual.
There was a project... that was about getting bicycles to junior high and high school-aged
kids in disadvantaged areas. The experiences that the staff of that program shared about
the ability of those students to be able to leave their neighborhood when they wanted to,
because they wanted to do something that was healthy for them or wanted to pursue
something that would help them choose a different path, was empowering for them, and
really important.’’ P49, Principal Planner for a regional transit system

Using qualitative and quantitative data
= 31 participants (53%): Employing
methods such as surveys, interviews,
or town halls in conjunction with
traditional data analyses such as
travel demand modeling

‘‘We do collect feedback from the neighborhoods on an annual basis, getting their top
three transportation priorities. That’s one touchpoint we have with the public, so a
neighborhood board, and I think we had like 30-plus neighborhoods officially recognized
throughout the city. We ask every year, ‘Give us your top three transportation priorities,’
which we then submit to the [metropolitan planning organization] and our annual
[funding] request list.’’ P59, Transportation Planner of a small city

(continued)
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environmental impacts. Participants from all sectors
engaged in each of these approaches, except implement-
ing pilot projects, where no participants from the aca-
demic sector reported it.

The frequencies of these approaches reported by par-
ticipants in the study from each sector (public, private,
non-profit, academic) are illustrated in Figure 1. Public
sector participants (n = 26) most frequently (79%)
engaged in two approaches: collaborating with other
organizations, disciplines, and sectors and integrating non-
transportation related data. These two approaches were
also the most frequent across all sectors. Four
approaches that were reported least by public sector par-
ticipants were using qualitative and quantitative data
(39%), policy advocacy (45%), implementing pilot projects
(30%), and considering environmental impacts (27%). All
private sector participants (n = 9) commonly named
three approaches. These included the two most frequent
approaches used by the public sector participants, and
also engaging stakeholders (100%). All non-profit sector
participants (n = 7) employed four approaches: collabor-
ating with other organizations, disciplines, and sectors,
improving data quality, proposing equity-related projects,
and policy advocacy. The approaches with the least num-
ber of total occurrences by non-profit participants were
using qualitative and quantitative data (52%), policy advo-
cacy (49%), implementing pilot projects (34%), and con-
sidering environmental impacts (25%).

RQ3: Barriers to Addressing Equity

The 10 barriers participants described facing when trying
to address equity are listed in Table 4. Two barriers—
more or better data is needed than available (80%) and

challenges with accessing or collecting data (78%)—had
higher frequencies than the other barriers. A majority of
the same participants who faced the barrier more or bet-
ter data is needed than available also experienced chal-
lenges with accessing or collecting data. Examples of these
two barriers suggested a potential relationship between
them. For example, P23 not only expressed that there
were no data about individuals with disabilities, but that
there were no data because there were challenges with
collecting it.

Frequencies of responses by sector (public, private,
non-profit, academic) are illustrated in Figure 2. Public
sector participants most frequently named the two bar-
riers: challenges with accessing or collecting data (85%)
and more or better data is needed than available (76%).
Though not high in frequency, there were three barriers
that 42% of public sector participants encountered: lack
of skills or tools for data integration and analysis, little to
no inter-organizational and/or broader systemic support,
and not enough allocation funding. For the barriers not
enough allocated funding and not part of the job, the fre-
quency of public participants was higher than all other
sectors. Private sector participants responded most fre-
quently to three barriers: challenges accessing data, better
data is needed than available, and no standards or clear
metrics for outcomes. No private sector participants expe-
rienced barriers related to job description and motiva-
tion. The barriers with the lowest frequencies that private
sector participants did experience were not enough allo-
cated funding (22%) and not enough capacity (22%).
Nearly all non-profit participants (86%) experienced
three barriers: more or better data is needed than avail-
able, little to no legislative support or public process, and
lack of skills or tools for data integration and analysis.

Table 3. (continued)

Approach and definition Example interview excerpts

Policy advocacy = 29 participants
(49%): Supporting and pushing for
policies that directly address equity
issues or structures ways to address
equity

‘‘I think for a city like [major U.S. metropolitan city], we have articulated our top values as
being the equity of our transportation system, safety, wanting everyone to be able to rely
on a bus, a car, a bike, or a scooter or walking and better maintained to just be reliable.’’
P40, Transportation policy advisor of a major city

Implementing pilot projects = 20
participants (34%): Focusing on very
specific communities with the intent
to make preliminary observations
about outcomes and impact

‘‘We put connected devices on motorcycles in [country], that was specifically dedicated to
extending the health services available to people through the national health service...
Because of just the simple availability of one cell phone, one driver, one vehicle, there
were even several lives saved.’’ P18, Mobility technology specialist at an automotive company

Considering environmental impacts =
15 participants (25%): Aligning with
EO 12898, the Environmental Justice
Executive Order and/or considering
environmental factors such as
pollution, air quality, emissions, etc.

‘‘Our first couple projects were looking at big transportation infrastructure projects and
the associated environmental impact reports and digging into things like the potential air
quality impacts or the potential traffic impacts, and really taking apart some of the
assumptions the project sponsors were making. And in many cases, they’re not very
realistic, they’re often selected to put the project in the most favorable light possible. But
they’re often trying to obscure potential equity impacts rather than eliminate them.’’ P4,
Professor of urban planning
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Discussion

Findings for RQ1 revealed that almost all participants

believed that transportation equity was important and

made efforts to address it. A majority (81%) of these

participants addressed equity directly, while 10% of the

participants described addressing equity indirectly. The

two participants who reported being unable, despite

expressing a desire, to address equity because of existing

barriers were both from the public sector. This finding

may be explained by how difficult and complex the land-

scape of public transportation funding can be (53). In

Table 4. Results for Research Question 3: Barriers to Addressing Equity

Barrier and definition Example transcript excerpts

More or better data is needed
than available = 47 participants
(80%): Existing information
deemed insufficient for
effectively addressing equity

‘‘This is the fundamental challenge: We don’t collect good and reliable data on people with
disabilities. We’re really quite limited... This [data collection] has not happened because [people
with disabilities] have been seen as less than. There’s a long history of discrimination related to
disability status.’’ P23, Technology Policy Consultant at a national non-profit

Challenges with accessing or
collecting data = 46
participants (78%): Data exists
but cannot be obtained, or
there are too many obstacles
to collect it

‘‘Twice before we had a tremendous challenge getting [trip data]. That data all exists but it’s held
privately by a number of private companies that get it from cell phone providers, and they want
a lot of money for it that no one in the public sector has.’’ P44, Manager of green initiatives at a
metropolitan planning organization

No standards or clear metrics
for outcomes = 36 participants
(61%): Lack of widely accepted
standardized measure for
understanding and
accomplishing equity goals

‘‘Some limitations of the low-income component of that [state funded project] were it seems like
everybody has their own way of deciding what low income or vulnerable populations mean. I
think there’s a standard threshold, but in looking at what [State] agencies do, then looking at
some other studies, it seems like there’s not a lot of consistency.’’ P33, Transportation Planning
Consultant for a consulting firm

Little to no legislative support
or public process = 33
participants (56%): Lack of
legal or regulatory process to
require investing in equity-
related topics

‘‘[Addressing equity] is just dependent on the good will of that individual or set of individuals
or organization to do because it’s the right thing to do, which I think is the vast majority of
the time, you don’t really get to the solution point there.’’ P41, Head of Transportation for a
mid-sized city

Lack of skills or tools for data
integration and analysis = 30
participants (51%): Inability to
process and analyze data due
to knowledge and resources
gaps

‘‘I know there’s an easier way [to integrate data on aging populations], because I’ve worked with
researchers and I marvel at some of the things they’re able to do to analyze their data and I
don’t know how to do any of that.’’ P13, Assistant Vice President of a national non-profit

Little to no inter-organizational
and/or broader systemic
support = 27 participants
(46%): Direct mention of
existing norms of an employer,
or overall sector which
prevented pathways to
pursuing equity

‘‘The way equity has entered in the transportation planning field is sort of in the background, but
not at the forefront. I think people in the new generation coming up may be a little more
progressive, but it’s going to take time and we’re not there yet.’’ P26, Transportation equity
researcher

Not enough allocated funding =
21 participants (36%): Budgets
were too constrained to
include equity-focused
investments

‘‘We are forced to do as much as we can with a spare amount of resources. The issue is it’s very
entrenched and it gets very political very quickly. And oftentimes cities have just said it’s not
worth it. Eventually, money may come, but we can’t continue to rely on waiting for that. If we
do, it’s never going to come.’’ P29, City Transportation Manager for a major city

Not enough capacity = 18
participants (31%): Because of
limited staffing, resources, and
time, efforts must be
prioritized elsewhere

‘‘We don’t again have the capacity or resource on our staff. We’re a small non-profit organization
so it’s not like I can hire a person to just look at data for me. So, I think we would use it [equity-
related data] a lot more if we had the resources to be able to focus on that.’’ P32, Founder of a
grassroots non-profit

Not part of the job = 10
participants (17%): Social
equity considerations are not a
responsibility

‘‘We don’t go into one neighborhood in favor over another or one type of driver of a different
type. The data that we collect is ubiquitous across the city. It is based on transportation need
not on social expectations.’’ P34, Professor of urban planning
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addition to these structural factors, public transportation

investments are becoming increasingly difficult to fund

(54). In contrast, private and non-profit entities may

have greater freedom and flexibility to shift organiza-

tional approaches.
All participants in the private sector addressed equity.

Several private sector participants were part of smaller
groups that specifically worked on equity-related proj-
ects, including demonstrations of how their technology
or services could mitigate inadequate transportation
resources in specific communities. Other private sector
participants noted that they directly addressed equity
because it increased their user base and improved the
geographical distribution of the service they provided.

All of the non-profit practitioners in the study
addressed equity directly, consistent with the sampling
approach of inviting participants from non-profit organi-
zations established to address problems of access or
inadequacy in systems, services, and technologies. This
explanation is consistent with the purpose of the non-
profit groups named and described in the introduction,
which were all organizations that have an explicit mis-
sion to address equity.

Three participants, two from the public sector and
one from the academic sector, reported that they did not
engage in transportation equity work and had no desire
to engage in it. Though the participants were from differ-
ent sectors, all three held engineering technology-specific
positions and described equity as an important social

Figure 1. Participant counts for research question 2: approaches used to address equity.

Figure 2. Participant counts for research question 3: barriers to addressing equity.
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issue but not related to their work or day-to-day respon-
sibilities. The literature describes (mis)conceptions of
engineering as excluding social dimensions (55, 56),
which aligns with these three participants’ rationale for
not engaging in transportation equity work.

Findings from RQ2 revealed that there were 12
approaches participants reported to address equity.
The approaches most frequently reported were colla-
borating with other organizations and sectors (85%) and
integrating non-transportation related data (80%).
These approaches were commonly linked, as many par-
ticipants reported needing data shared from other
organizations, which included non-transportation
related data. The approach of considering environmen-
tal impacts (25%) had the least number of responses.
This finding could be concerning, particularly in the
public sector, where federal equity guidelines focus pri-
marily on environmental impacts. However, another
explanation could be that transportation practitioners
who primarily consider environmental impacts were
not explicitly recruited for this study. Practitioners who
specifically address environmental impacts are often
employed in environmentally-focused organizations
such as the U.S. Environmental Protection Agency, or
environmental justice-focused advocacy groups instead
of traditional transportation organizations like metro-
politan planning organizations or state departments of
transportation. The specification of ‘‘social’’ equity in
the interview protocol might have also caused an unin-
tentional distinction between environmental justice and
social equity which otherwise are often identified as
linked in the literature (32, 57, 58).

Some approaches that participants reported, including
stakeholder engagement (63%), bottom-up decision-mak-
ing (61%), using qualitative data (52%), collaborating
with other organizations and disciplines (85%), and identi-
fying vulnerable communities contextual needs (71%) are
similar to the named approaches developed outside of
academic contexts, for example, valuing community
voices (37), communicating with stakeholders (39), and
collaborating and coordinating across agencies (40).
Additionally, collaborating with other organizations and
disciplines and identifying vulnerable communities’ contex-
tual needs were both among the approaches most fre-
quently reported by the participants, and similar to
characteristics of the named approaches developed out-
side of academic contexts. A similar approach from the
study, collaborating with other organizations and sectors,
in particular, relates to collaboration as a broader char-
acteristic found in several of the named non-academic
approaches. This similarity could support the notion that
collaboration involving organizations co-investing fund-
ing, capacity, and resources could make overcoming bar-
riers easier.

Other approaches that emerged in this study have not
been commonly named in either the literature or the
approaches developed outside of academic contexts,
including policy advocacy (49%), implementing pilot proj-
ects (34%), proposing equity-related projects (58%), and
improving level of service (69%). The current study likely
identified these strategies because policy advocacy and
pilot projects are more general activities that can
potentially include any of the approaches named in this
study, approaches from scholarly literature, as well as
approaches developed outside academic contexts. Though
policy advocacy and pilot projects were employed by sev-
eral participants who held positions such as policy advi-
sors, non-profit project managers, and mobility strategists,
policy advocacy and pilot projects are both activities in
which engagement is less likely in specific disciplines. For
example, a transportation engineer is unlikely to engage in
policy advocacy, or a transportation equity researcher
may not regularly run pilot projects. This discrepancy
could suggest that policy advocacy and implementing pilot
projects should not be considered individual approaches,
but rather activities where multiple approaches from the
findings and from literature can be applied.

The approach supporting equity-related projects that tar-
get historically under-resourced communities was reported
by 58% of the participants but is distinct from how trans-
portation equity approaches are framed in the scholarly lit-
erature and the named non-academic approaches. While
this difference in framing should be noted, the approaches
from the literature do highlight related methods such as:
seeing structural barriers, cultivating cross-community
power (37), designing engagement processes that facilitate
community leadership and inclusive participation (40),
and collecting data on the racial generation gap, and using
a diversity index (41). These methods target specific inequi-
ties and groups that align with the recognition that equity-
related projects targeting historically under-resourced com-
munities are necessary.

Findings from RQ3 revealed that the most frequent
barriers that all sectors faced were more or better data is
needed than available (80%), challenges with accessing or
collecting data (78%), and no standards or clear metrics for
outcomes (61%). Several participants who experienced
challenges with accessing or collecting data not only said
that they faced issues of access, but also expressed the con-
cern that no large efforts were being made to collect the
necessary data. Among the data types that participants felt
were missing were: transportation data for indigenous
communities, origin and destination data for disabled
populations, and information on aging rural populations.
Participants also named the inaccessibility of data from
transportation network companies as a barrier, which was
the result of high costs, legal anonymization concerns, and
the unwillingness of these companies to collaborate. The
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frequency of the barriers related to problems with data
could be a reflection of how reliant practitioners across
sectors are on using data in their jobs. A lack of appropri-
ate data can lead to predictions, models, and investments
that do not meet the needs of stakeholders. These results
align with calls for more work similar to the National
Equity Atlas (41), which supplies expansive non-
transportation datasets on social indicators.

Participants who expressed no standards or clear
metrics for outcomes (61%) as a barrier explained that
having no metrics to measure and model equity out-
comes directly affected their ability to communicate the
importance and efficacy of equity-related work to
decision-makers and governing bodies. Other partici-
pants explained that a lack of standards in metrics
caused difficulties when sharing data across sectors, cit-
ies, and jurisdictions. In some instances, participants dis-
closed that difficulties sharing data prevented them from
learning details about external equity-related efforts
which might have improved their present work.
Participants who experienced problems with sharing data
because of a lack of standards indicated that processing
and translating data can require additional costs and
resources such as software literacy, employing staff with
specialized data skills, or outsourcing data management.

Though data-related barriers had financial implica-
tions, fewer than half of public sector participants men-
tioned lack of funding (42%) as a barrier. The frequency
of this barrier is inconsistent with the perception that
public sector organizations do not often have operating
budgets that include the cost of starting equity programs,
purchasing data, and hiring staff to do more than basic
operations. From the transcripts, participants noted that
there was funding to do projects, but the difficulty was
in building enough support within the organization to
reorient project goals to include equity. Based on these
responses, addressing the barrier no standards or clear
metrics for outcomes might also simultaneously address
some of the nuances surrounding lack of funding. One
public sector participant noted that diverting project
funding was difficult because the traditional design of
transportation funding structures ensures that ‘‘legacy’’
investments such as highway management consistently
receive attention, even if there are more urgent transpor-
tation equity issues directly affecting under-resourced
communities. This could align with the theory that bar-
riers are often embedded in systems and structures that
continue to perpetuate inequities even if practitioners
make sincere individual efforts to address equity (59).
Consequently, addressing equity is not only an issue rela-
tive to individual practitioners, transportation networks,
or communities and stakeholders, but also to the changes
that need to be made to the culture surrounding equity
in transportation organizations and institutions (60).

One limitation of this study was the relative lack of
gender and racial diversity across the participants. While
the transportation field is predominately comprised of
white men, a more diverse group of participants might
have reported or prioritized other approaches and bar-
riers than those found across participants in this study.
The researchers acknowledge the importance of conduct-
ing research with a diverse set of participants so as to not
perpetuate the historical over-representation of white
male participants in research. Further, a more diverse
group with regard to geographical location, sector, and
position types could also result in additional or altered
frequency of reported approaches and barriers.
Participants included in the study only included those
that were willing to engage in conversations about equity,
were available to participate and worked in organizations
that would permit their involvement. Practitioners who
would have wanted to participate, but could not, may
have contributed unique barriers and approaches distinct
from those reported by the participants in this study.
Another limitation was that the interviews were done by
a small team of six individuals; differences in interviewing
style or social relationship with the interviewer may have
affected participants’ responses. Also, data analysis was
completed by a single member of the research team.

As this study followed best practices in qualitative
research, the goal of the work is transferability over gen-
eralizability, which means providing rich descriptions to
facilitate an understanding of the extent to which the
research can be applied in another context (61). For this
study, transferability is supported through the detailed
descriptions of approaches and barriers as well as
excerpts of participants’ interviews about their experi-
ences. These descriptions can facilitate, for example,
practitioners in transportation work that were not
included in this study in their evaluation and work
toward transportation equity as well as practitioners in
related fields in understanding their own approaches and
strategies to address equity.

Many of the transportation practitioners in this study
expressed concern for equity across job types, sectors,
and geographical location. The prevalence of attention
on equity could imply that transportation equity is not
just an interest in theory, but a growing part of practice.
The findings from this study add to a growing body of
research on transportation equity that continues to shape
the approaches to transportation decision-making and
analysis. Practitioners seeking to address equity in city
government, planning organizations, equity-focused
teams in private organizations, and non-profit policy
organizations might benefit from this research, as the
identification and description of potential barriers can
improve the planning for new initiatives and projects.
This study adds valuable insights into practitioners’
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experiences by naming and collecting approaches and
barriers to addressing equity, advancing existing trans-
portation equity research, and contributing a foundation
for future related work.

Conclusion

Although numerous studies have suggested changes in
policy, planning, and management to address transporta-
tion equity, little research has been done to consider how
new approaches compare and contrast with current prac-
tices. Though some participants engaged in approaches
that were similar to those reported in the literature and
in the named developed approaches, no participants in
this study directly cited the use of metrics and measures
that researchers have established, such as accessibility
measurements, cost-benefit style equity analyses, and a
context specific equity threshold. Given that transporta-
tion equity continues to be a significant consideration
during transportation decision-making processes, the
transportation equity approaches such as metrics, frame-
works, and tools developed by scholars are becoming
more relevant for widespread use. However, few systems
are in place to communicate directly the best practices in
transportation equity research literature and integrate
them into the approaches currently used by transporta-
tion practitioners.

The study findings identified approaches and barriers
that can serve as a foundation for further understanding
of the existing landscape of transportation equity as
addressed by practitioners, with the intent of highlighting
potential knowledge gaps between literature and practice.
Through in-depth interviews it was found that a large per-
centage of these practitioners are interested in addressing
transportation equity, but several barriers deterred them
from doing so. This study categorized approaches to
addressing equity and identified three common approaches
to address transportation equity used by practitioners: (i)
collaborating with other organizations and sectors, (ii)
integrating non-transportation data, and (iii) considering
vulnerable communities’ contextual needs. Other
approaches from the study could increase in frequency as
more practitioners become familiar with them. Barriers
most frequently reported by transportation practitioners
were: (i) the necessity of better or more equity-related data,
(ii) challenges with accessing or collecting data, (iii) and
the lack of metrics to measure the outcomes of addressing
equity. Key unanticipated observations were the lack of
participants who cited considering environmental impacts
as ways they addressed transportation equity, the low
emphasis of funding as a major barrier, and the potential
interrelationship of the three data-related barriers. This
study provides a broad understanding of transportation
practitioners’ experiences addressing equity from which

future work can be done to normalize conversations sur-
rounding equity in all transportation decision-making
processes.
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