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Findings

The proliferation of automated vehicles (AVs) will bring substantial changes to
the transport system. This study illustrates planners’ understanding of the
potential impacts of AVs on transit and social equity. A focus group discussion of
planners from governments and transit agencies in the Twin Cities shows that
AVs may bring both challenges and opportunities to the transit system.
Policymakers need to take actions (such as securing funding sources, developing
automated transit, using AVs for flexible services) to ensure the quality of transit
service and regulate unoccupied AVs. However, social equity has yet to become a
centerpiece in planners’ discussion.

Research questions

Automated vehicles (AVs) are expected to disrupt the transit system in the
future. Some argue that AVs have the potential to supplement transit, while
others believe that the proliferation of AVs will render transit obsolete (Lutin
2018; Wiseman 2018). In any case, AVs will affect the well-being of transit-
dependent people. However, the equity impact of AVs is under-discussed in
the literature (Cohen, Shirazi, and Curtis 2017; Cohn et al. 2019). Filling this
gap is essential to understanding the implications of AVs for transit-dependent

people.

Based on a focus group study conducted in the Twin Cities metro area, this
study explores planning practitioners’ views of the potential impacts of AVs on
transit under the local context. We are particularly interested in equity, which
emphasizes removing systemic barriers to transport and ensuring equitable
benefits and costs to transit riders in the AV era. We aim to answer three
research questions:

* What are AVs’ potential impacts on the transit system?
* What are the implications for equity?

* How should governments and transit agencies prepare for AVs’
future impacts?

a Corresponding author: cao@umn.edu
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Table 1. Focus Group Participants and Affiliations

Categories Affiliations

Regional government Metropolitan Council (two representatives from two offices)
Urban transit agency Metro Transit (two representatives from two offices)
Suburban transit agency Southwest Transit

County government Dakota County

Local government City of Minneapolis and City of St. Paul

The answers reflect planners’ understanding of the potential impacts and
associated implications. This reflection is important because these practitioners
offer decision-makers support for designing and implementing AV- and transit-
related policies.

Method

We brought our research questions to transit planners through a two-hour
focus group. This qualitative approach provides an environment similar to
daily interactions and allows planners to develop their questions according to
the conversation flow (Kitzinger 2005). It helps researchers understand not
only participants’ opinions but also observe how the related topics are being
discussed in a social network. This method also reviews participants’ in-depth
insights from various perspectives without reaching a consensus (Kitzinger
2005; Liamputtong 2011). These merits make focus groups an effective
research approach to issues related to AVs.

We invited eight planners from transit agencies and local or regional
governments to represent different perspectives of the transport system in the
Twin Cities (Iable 1). The focus group was held and recorded in November
2018. We applied content analysis to the transcribed conversation and classified
the frequency with which certain key concepts appeared in the transcript.
We also employed the “scissor-and-sort” technique to analyze the transcript
(Stewart, Shamdasani, and Rook 2007). This technique starts with reading
through the transcript and identifying sections relevant to the research
questions. After coding the relevant materials, we cut and placed pieces
together under relevant questions. This approach is widely used in qualitative
research and is efficient in grasping and synthesizing useful information.

Findings
The focus group discussion offered valuable insights to our research questions.

* What are AVs’ potential impacts on the transit system?
Regarding challenges, many planners emphasized the instability of government

funding.1 If shared AVs become prevalent, the number of personal vehicles
sold might decline, which is detrimental to transit agencies that rely on vehicle-

Findings



Preparing Transit in the Advent of Automated Vehicles: A Focus-group Study in the Twin Cities

related revenues (such as vehicle sales tax, registration fees, and parking fees)
as funding sources (UTCM, undated). Transit capital funding might also be
undermined if shared AVs reduce the federal gasoline tax revenue.
Furthermore, transit ridership might decrease if ridesharing and ride-hailing
services become more accessible and affordable with the use of personal and

shared AVs.2

Regarding opportunities, almost all the planners agreed that vehicle
automation could offer cost-effective transit operation by reducing labor costs
and expanding service hours.3 It might improve road conditions and free up
road spaces for frequent transit services.* Within the supply constraint, AVs
could also improve service flexibility by converting some fixed routes to on-
demand services, offering first-mile/last-mile connections, and serving irregular
travel schedules. Moreover, AVs could address the lack of licensed drivers with
a good credit history in vanpool programs, and hence improve job accessibility
and reverse commute to suburban employment, such as the Amazon facility in
Shakopee, Minnesota.>

Planners also pointed out that AVs might affect transit drivers. Currently, many
transit agencies are facing a driver shortage. The deployment of automated
transit would ease the issue.® However, when transit agencies use AVs to deliver
ADA paratransit, human employees are still needed, but they would act as
support persons, rather than drivers, for riders with disabilities.”

* What are the implications for equity issues?

With the decrease in operating cost of automated transit, many planners argued
that zero-fare transit might become more feasible.8 Despite some concerns over
excessive demand related to a free service, many believed that it would relieve
the financial burden that may hold back some people from taking transit. Zero-
fare transit will improve the accessibility of people with low incomes.

Some planners worried about the competition between transit and AVs. The
ridership decline could undermine political support for transit services and
harm transit-dependent riders. Moreover, the absence of drivers on automated
transit might make some riders concerned about safety and Security,9 which
may prevent them from using transit.

* How should governments and transit agencies prepare for AVs’
future impacts?

Planners’ discussion was centered on four dimensions. First, the development
of transit in the advent of AVs will require a stable and reliable source of
funding. Second, it is important to develop new forms of transit services using
AV technologies. A consensus was to build dedicated transitways, such as light
rail transit (LRT) and bus rapid transit (BRT), which are separated from
general traffic.10 Dedicated AV transitways could reduce AV-related crashes
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and ease public concerns over the safety of AV transit. Transit can also serve
as a natural testbed for new automated fleet technologies. Third, because
unoccupied AVs produce negative externalities (such as congestion and
emissions), governments should develop policies to regulate AV use. Finally,
transit agencies need to rethink “what it means to be a transit operator, not
an elimination of the transit operator,” and governments should develop
programs that help eliminated drivers find new career paths.

One limitation of this study is that the results are derived from one region in
the US. We recommend future studies to expand the discussion to multiple
regions to examine the transferability of these results. Although preliminary,
this study provides useful findings. Planners thought that transit will still be
the backbone of the transport system in the era of AVs “because it is equitable”
as many people do not have travel choices. Planners are open to incorporating
AV technologies into the transit system. They acknowledged some potential
challenges and opportunities that could arise from the proliferation of AVs.
There was a consensus that transport planners and policymakers need to
develop policies to ensure the essential role of transit. Furthermore, planners
believe that AVs will bring about transit-related equity issues. However,
although we emphasized equity to focus group planners, it was still a peripheral
topic relative to other topics in the discussion, and few tangible policies
pertained to promoting equity. The minimal focus on equity impacts implies
that planners have a long way to go before equity becomes a principal
consideration in AV-related transit planning. The advent of AVs could be an
opportunity to elevate equity in transit planning. However, without proactive
planning, AVs may adversely affect the transit system.
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The following example quotes from the focus group discussion are associated
with the statements presented in the manuscript.

1. “Funding, identification of stable funding sources is very important
especially in Minnesota (where) a lot of our funding is based on
motor vehicle sale taxes.”

2. “and something we hear a lot about is business they like the idea of
buses but not really take buses. If that continues to decrease, if people
end up using TNC that others can’t afford, then who ends up taking

transit?”
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3. “opens up a whole bunch of opportunities for serving early/night
shifts, evening and weekends that we currently can’t serve cost-
effectively.”

4. “And if other vehicles are automated, that means that their needs
from the cycle time are reduced and we can potentially increase our

phase at the cycle. All of the things go together.”

5. “as we try to get people into Vancouver [an exurban employment
center|, we are finding issues with people having not good enough
credit rating, or not licensed, ... improved job accessibility to
suburban and exurban job centers, at least from a cost efficiency
standpoint.”

6. “We are already experiencing a driver shortage... that speaks to the fact
that even level 3 and level 4 once it becomes more affordable, I don’t
know what kind of impact that might have on driver shortage.”

7. “If you think of metro mobility service that driver now no longer has
to play the role of driver, they can just play the role of escort.”

8. “a pretty viable idea might be 'do we even charge for service
anymore?” if operating costs o down so much to where we could still
y. p g g
have a lower subsidy than what we’re seeing today.”

9. “So there’s a safety and security piece I think that the driver provides
an inherent safety and security piece that could affect our customers’
perception of level of service of them.”

10. “The most likely targets for any kind of implementation of
autonomous vehicles for transit would be transitways service or
maybe express freeway services. That would change the way we plan
for transitways in the region, at least give us time to rethink priorities
and we can provide that service.”
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