Public transit innovations are trailing
private vehicle technology, and upgrades
could propel transit systems into the future.
Faced with the disruption of COVID-19,
transportation agencies are revamping
transit solutions to regain ridership.

Riders now expect greater flexibility, convenience, and
options—driving transit agencies to provide on-demand
services. Meanwhile, vulnerable populations, such as
low-income workers, will continue to rely on public
transit. Many of these populations live outside the urban
core where housing is more affordable, however,
traditional fixed route transit is expensive.
Consequently, transit agencies are looking to new
models to enhance their fixed route service with firstand last-mile partnerships.

At the Public Transit Crossroads
The pandemic has reframed the conversation around
public transit, casting it as an essential service and a
lifeline calling attention to the competition involved in
funding and other resources to support struggling
agencies. Innovations in public transit create an
opportunity for a multi-transit lifestyle that includes
current and future technologies. These include appbased ride-hailing services, automated vehicles (AVs),
dynamic on-demand routing, private transit to provide
first and last-mile connections, and cost-sharing plans
and partnerships. This paper examines how various
communities have used non-traditional mobility
solutions to increase access to employment, healthcare,
and economic opportunities.

Public-Private Partnerships
Transit authorities and government agencies are
increasingly forming new partnerships with the private
sector to serve different user groups. Transit agencies
are convening regional stakeholders—end users,
employers, universities, developers, and transportation
providers—in order to design and deploy new mobility
services. In concert, new funding models are being
tested. Local consortiums, Federal grants, and
philanthropic organizations have become part of the
solution and will continue to be involved as transit
agencies seek to recover from their funding shortfalls.

Public Transit Is Evolving
The traditional state of public transit consists of fixed
routes, schedules, and infrastructure that do not serve
first- and last-mile connections. However, public transit
is evolving to leverage new technologies, such as big
data, crowdsourcing, and automation. Since the advent
of app-based mobility services, public transit has now
come to encompass a suite of ride-hailing, carpooling, ebike, scooter, and other transportation modes.

What This Means for Texas
The explosive growth and urbanization of Texas cities is
applying pressure to the transportation infrastructure,
creating an impetus to build out more robust transit
networks. This white paper identifies best practices for
how transit agencies are adopting new technologies,
testing on-demand services, and forging first- and lastmile partnerships. Texas transit agencies can apply the
lessons learned in order to improve the lives, safety, and
economic prospects of riders in their communities.

Furthermore, the COVID-19 pandemic forced people to
adjust their travel patterns and behavior. Ridership
plummeted in 2020. Public transit agencies focused on
providing services for essential workers and deploying
appropriate health safety measures. While ridership has
since rebounded to 75 percent of pre-pandemic levels
nationwide, it is clear that the public transit market has
permanently shifted [1].
–2–

automated technologies to build out a flexible and
convenient transit network.

Novel Solutions
As the body of research grows, the importance of
inclusive mobility and equitable transportation becomes
more prevalent. Emerging micromobility technologies
are some of the key players in creating a more accessible
transit ecosystem. The following case studies highlight
novel solutions in automation, on-demand services, and
outreach to vulnerable user groups such as healthcare
patients and low-income workers.

Kansas City, Missouri
Kansas City Area Transportation Authority (KCATA) is a
trailblazer in providing on-demand microtransit service.
Learning from the Bridj pilot experience in 2016, KCATA
relaunched a successful program with TransLoc to
provide better experiences for riders who can request a
ride to any origin and destination within the designated
service areas. The program has proven to be a costeffective option to replace underperforming fixed transit
routes.

Frisco, Texas
The Drive.ai pilot was the first of its kind in Texas—it was
the first self-driving car operating passenger service
regularly on public streets. AVs were still in the early
stages of development, so this pilot offered a mutually
beneficial opportunity where communities could
interact with a new technology and operators could gain
valuable on-road experience. HALL Park, an office and
retail environment, was a particularly keen location to
test the technology in a controlled environment with a
market of early adopters. At the same time, the AVs had
limited capacity and high mapping costs, which meant
that the service could not be expanded. Despite those
limitations, Drive.ai operations provided a valuable
learning experience and served as an introduction to AVs
for the residents of Frisco.

Denver, Colorado
Denver Health took a big step forward in patient
experience by partnering with Lyft to provide ondemand non-emergency transportation to patients
facing transportation barriers. A key to the program’s
success was the close engagement with the patients and
hospital staff in order to iteratively improve the
concierge model. As a result, Denver Health reduced the
number of missed appointments and improved
connections to the healthcare system.
South Bend, Indiana
The City of South Bend blended transit, ride-hailing, and
carpooling into the Commuters Trust program. By
partnering with major employers as well as Uber and
Lyft, South Bend was able to create a suite of
transportation options for low-income commuters. The
technology provided an affordable option for
communities and increased the reliability of workers to
maintain employment.

Arlington, Texas
The Arlington RAPID pilot program is the first in the
United States to integrate AVs with an on-demand public
transit service. The deployment combines Via’s rideshare
platform—which enables booking, routing, commuter
van service, and fleet management— with May
Mobility’s AV technology. The deployment provides a
blueprint for combining on-demand rideshare and
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FRISCO, TX

AT A GLANCE
Stakeholders: Frisco Transportation Management
Association (TMA), Denton County Transportation
Authority (DCTA), Frisco Station, The Star, Hall Group,
and Drive.ai

Frisco is exploring the use of automated
vehicles for flexible transit service that
connects employees with retail centers.

Target Users: Employees working at Hall Park office
campus

Overview
While Frisco only has a population of 200,000 residents,
it is situated within the larger Dallas-Fort Worth
Metroplex region—a region known for sprawling land
development and rush hour traffic. Recognizing the need
for strategic partnerships, regional partners formed the
Frisco Transportation Management Association (TMA) in
2018 as a collaboration between the City of Frisco,
Denton County Transportation Authority (DCTA), Frisco
Station, The Star, and Hall Group. The Frisco TMA’s first
pilot project was a partnership with Drive.ai, creating an
opportunity to explore automated, demand-responsive
services for the public.

Funding Model: Drive.ai and private partners
(primary funding) and the City of Frisco (staff
support).

The Solutions and Outcomes
In July 2018, the Frisco TMA launched a successful eightmonth pilot program featuring on-demand, AV services
on public roads. Drive.ai provided no-cost rides during
lunch hours for employees at HALL Park to nearby shops
and restaurants. During operation, the AVs successfully
conducted more than 3,000 trips along a fixed route to
transport nearly 5,000 riders between Hall Park and
developments across The Star and Frisco Station [3].

The pilot focused on HALL Park, a major office
development. Drive.ai operated a small fleet of Nissan
NV200 AVs, which were equipped with lidar, radar, GPS,
cameras, and other sensors [2]. Safety operators
oversaw the rides and also served as an interface to
educate passengers about the AV technology.

Upon completion, the City of Frisco worked with the
Texas A&M Transportation Institute (TTI) to conduct a
consumer acceptance survey of AVs. The survey of 840
Frisco residents showed high awareness of AVs, 98
percent, as well as a more favorable opinion among
residents who had experience riding in an AV [4]. The
survey confirmed that the pilot’s engagement efforts
along with firsthand experience riding in an AV had a
positive influence on residents’ attitudes and usage.

“The Frisco TMA’s first pilot project was a
partnership with Drive.ai, creating an
opportunity to explore automated,
demand-responsive services.”

The Frisco pilot concluded in March 2019. Drive.ai
focused its attention in Arlington, Texas before being
acquired by Apple in June 2019.
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Lessons Learned

KEY TAKEAWAYS

The Frisco TMA learned how to optimize the routes of
the pilot with limited resources. In particular, the costs
associated with developing the high-definition maps
were significant and led the TMA to select a fixed route
with several stops. Therefore, services were constrained
to a 60-acre rectangular area. In addition, several of the
stops fell on private property – requiring time and
resources to secure permission from property owners.

The Drive.ai operation enabled Frisco to bring
automated, on-demand services to their transit
system. A DCTA spokesperson commented, “the
[Drive.ai] pilot program was extremely successful,
and the Frisco TMA has identified key learnings to
inform future mobility options that would be a good
fit for the city of Frisco” [5]. Frisco continues to
pursue partnerships that bring innovative mobility
tools to the region.

Another limitation of the pilot was the accessibility of the
vehicles. The vans had a three-person capacity, which
made it difficult to meet the needs of larger groups.
Furthermore, the vehicles used for the pilot were not
wheelchair accessible. Since the pilot, there have been
advances by the AV industry to improve accessibility and
the public sector continues to press for ADA compliance.

Expand hours of service. The Drive.ai pilot only
targeted commute during lunch hours. Future, pilots
should include morning and evening rush work hours
as well as opportunities for breaks.
Engage the public. This pilot gave many people a
chance to ride in an AV for the first time and most of
the sampled Frisco residents (54 percent) had a
favorable opinion of self-driving technology [4].

One of the key successes of the pilot was the community
engagement and first responder training. City engineers
and Drive.ai held multiple demonstrations with the
public, fire authorities, and EMS. The table top exercises,
in particular, provided a strong foundation for the pilot
and future deployments.

Continue to improve accessibility. There were
struggles to increase ridership due to the limited
three-seat capacity and lack of wheelchair
accessibility. Thus, it is important that transit
authorities continue to push the AV community to
design and operate ADA accessible vehicles.
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ARLINGTON, TX

AT A GLANCE

The City of Arlington is striving towards a
multi-faceted approach to transit.

Stakeholders: Led by City of Arlington with support
from Via, May Mobility and The University of Texas
at Arlington (UTA)

Overview

Target Users: Flexible daily transit for commuters
and UTA students

Once the largest city in America without a public transit
system, Arlington has taken great strides to bring
ingenuity and mobility to its nearly 400,000 residents.
Having voted traditional transit services down three
times, the City of Arlington turned to the private sector
as an alternative – launching multiple automated pilots,
and most recently partnering with Via and May Mobility
to build out an automated microtransit network.

Funding Model: Federal Transit Administration
(FTA) grant
Next, the City of Arlington launched an on-demand,
fixed-route partnership with Drive.ai in October 2018.
Drive.ai operated from Monday to Friday, 11:00 am to
4:00 pm, offering free rides to the public at fixed pick-up
and drop-off locations. Rides were booked using a kiosk
or smartphone app. This pilot program successfully
provided 765 trips and 1,426 riders, logging more than
440 miles in autonomous mode [7]. The pilot ended in
May 2019 when Drive.ai was acquired by Apple.

“The RAPID program provides a blueprint
for combining on-demand rideshare and
automated technologies to build out a
flexible and convenient transit network.”

The City of Arlington had also begun trialing on-demand
rideshare service services with Via. The service was
launched in December 2017, at first focusing on an eightsquare-mile area in the Entertainment District and then
expanded to be citywide in 2021. The services have no
fixed schedules or routes, instead creating “virtual bus
stops” at nearby locations, with fares ranging from $3 to
$5 and a $25 weekly pass with up to four rides per day.
By January 2021, more than 39,000 accounts had been
created and more than 470,000 rides had been taken on
the Via Rideshare platform [8].

The Solution and Outcomes
Arlington has spearheaded several AV pilots, beginning
in August 2017 with an EasyMile shuttle. Familiarly
known as Milo, the shuttle operated off-street for two
hours at the start and end of events at Globe Life Park
and AT&T Stadium in the Entertainment District with
fixed stop locations. While riders had the opportunity to
try AV technology for the first time, the slow vehicle
speeds of 6-8 mph and insufficient air conditioning were
difficult to overcome. Still, riders reported high customer
satisfaction. During its one year of operation, Milo served
1,641 riders and completed 113 events [6].

Then, a unique opportunity to integrate automation with
Via’s services arose when the City was awarded a $1.7
million grant from the Federal Transit Administration
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(FTA). The RAPID pilot program is a partnership between
Via, May Mobility, and the University of Texas at
Arlington (UTA). May Mobility is providing a fleet of five
AVs, including one fully electric vehicle that can carry one
wheelchair passenger. The pilot started in March 2021
and will end in March 2022. Booking is done through the
Via Rideshare app or by calling a Via customer service
number and has a standard Via fare or no cost for UTA
students. While Via is available citywide, the AVs are only
available downtown and on UTA campus. More than
5,200 rides were booked in the first 20 weeks of the
program and in August 2021, self-driving vehicles were
topping 90 trips a day [9].

KEY TAKEAWAYS
The City of Arlington has gained significant
experience from its multiple pilots and allowed many
people to ride in an AV for the first time. As a result,
they have valuable skills to carry into their newest
pilot that can serve as a model for other regions
seeking to integrate a variety of non-traditional
transit options.
Off-street testing can be used to gain experience in
a more controlled environment. From the Milo
(EasyMile) pilot, the City of Arlington learned how to
operate an automated shuttle, engage the public,
and adapt to challenges such as landscaping,
inclement weather, and high pedestrian traffic in a
low-risk environment prior to transitioning into onstreet operations.

Lessons Learned
The partnership with Via and May Mobility has brought
new challenges and opportunities. Since the pilot has
coincided with the COVID-19 pandemic, the pilot
deployed several health safety measures such as
installing partitions between the attendant and
passenger areas. To evaluate the pilot, researchers from
UTA will be assessing rider perceptions before, during,
and after the project. Key findings will be used to inform
future transit operations.

Seek out Federal funding opportunities. The FTA
grant enabled the City of Arlington to forge new
public-private partnerships and build out an
extensive citywide public transit ecosystem.
Start small and expand. The City of Arlington has
used an incremental approach in its transit
deployments, often testing and refining the services
in the Entertainment District and then expanding
them citywide.
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service was not high enough to justify continued service
[10]. This was linked to customer resistance towards the
app used to book rides, poorly advertised services, and
overlapping coverage with existing transit options.
Next, KCATA worked with Johnson County to create a
second pilot program that launched in January called
RideKC Microtransit. The service was operated by
Transloc, a company owned by Ford. The pilot used the
shuttles that were originally purchased for the Bridj pilot,
but this time RideKC offered off-peak trips and focused
on lower density suburban neighborhoods.

Lessons Learned
The initial Bridj pilot lacked effective advertisements and
was poorly situated, leading to ridership numbers that
were far below the projected daily ridership [10]. The
revamped service provided by KCATA in their second
pilot addressed these challenges by making it easy to
book rides and expanding the hours of operation.
Microtransit service is limited to weekday operations but
offers connectivity that cannot be served by fixed-route
service. Based on nearly two years of microtransit
operations, KCATA has evidence that customers are
transferring between microtransit and fixed-route
services. The Kansas Department of Transportation
awarded KCATA a $59,000 grant to integrate the
microtransit services into the region’s transit app,
making the services more accessible [11].

KANSAS CITY, MO
Kansas City provides first- and last-mile
microtransit services to all passengers.
AT A GLANCE
Stakeholders: Kansas City Area Transportation
Authority (KCATA), Transloc, Johnson County,
Wyandotte County
Target Users: Residents in Overland Park, Merriam,
Shawnee, and Lenexa
Funding Model: $250,000 on a six-month pilot
program

Key Takeaways

Overview

Trying to implement a new transit service comes with
unique challenges. KCATA’s experience shows that a
transportation authority must evaluate their pilots and
be willing to adjust services to meet customer needs.

Kansas City City is a complex region, spanning two states
and serving a population of over 500,000. Existing transit
services include bus rapid transit, a streetcar, and early
experience with microtransit services. Kansas City
needed to address the shortcomings of their existing
transit options, they chose to adopt technological
innovation that promotes social and economic
opportunities through improved job accessibility.

Start small to gauge market demand. Microtransit
services should start with a small pilot area and include
outreach with the community to ensure there is enough
demand to sustain operations.
Invest in marketing. Creating awareness of the
microtransit service, including how to book a ride and
how the service works, can increase ridership and
comfort with a new transit model.

The Solution and Outcomes
The Kansas City Area Transportation Authority (KCATA)
built upon its early experiences in microtransit, where it
launched an on-demand shuttle service with Bridj. The
Bridj pilot spanned from 2016 to 2017, using a dynamic
routing algorithm to create virtual bus stops and adjust
routes in real-time. Despite offering low-cost rides and
more flexibility than fixed-route transit, use of the new
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Be proactive. Microtransit services with dynamic routes
can be expensive on a per-rider basis when operating in
low-density contexts, so transportation authorities
need to conduct thorough and regular evaluations.

departments that serve hospital inpatients and four
outpatient clinics.
The pilot provided than 200 rides from Lyft for patients
visiting the hospital and its clinics, and the number of
complaints about lack of adequate transportation was
reduced to zero [12]. They also tracked the number of
rides per location to determine where the unique
community needs were located. In addition, this Lyft
program benefited patients for whom English is a second
language because traditional transit methods are
sometimes difficult for them to navigate.

Lessons Learned
A major lesson learned in Denver was the need to
delegate staff focused on facilitating transportation
services to avoid missed rides and longer wait times.At
the beginning of the pilot, nurses called to make ride
appointments. This approach, however, was impractical
because the on-demand drivers were so prompt that
they often arrived at the hospitals before the patients
could be discharged. To improve the timing of ride
hailing, hospital staff now call and track rides after a
patient completes discharge to avoid delays. By
minimizing the time drivers are waiting for patients to
discharge, the average service cost has been reduced to
$7.40 per ride (maximum trip distance is 25 miles) [12].

DENVER, CO
Denver partners with Lyft to provide free
rides to hospital patients.
AT A GLANCE
Stakeholders: Denver Health Medical Center, Lyft
Target Users: Medicaid and Medicare patients
Funding Model: Collaboration with Lyft to offer ondemand transportation services, funded by the
Denver Health Foundation

Key Takeaways
This successful partnership offered a great guide for
resolving health care transportation deficiencies and
provided. Denver Health Medical Center gained an
opportunity to test and develop understanding of ondemand services.

Overview
Transportation access has been linked directly to positive
health outcomes. Denver Health Medical Center, who
provides healthcare for approximately 150,000
individuals, was experiencing a significantly high noshow rate for outpatient visits and extended hospital
wait hours for discharged patients [12]. In short,
transportation was a barrier to patient health.
Consequently, the need to improve clinical care for such
wide range of users and services led to a collaboration
between the Denver Health Medical Center and Lyft.

Prioritize safety. The pilot succeeded due to the trust
developed between patients and drivers. Patients used a
picture and car description to identify the driver, while
the drivers verified the patient’s name and address
before each service was offered.
Hone in on user needs. Denver Health’s survey enabled
it to better define the challenge and target specific users
in need of affordable transportation services.

The Solution and Outcomes
Denver Health Medical Center began by conducting a
survey to identify the need for transportation modes and
the patients’ interest in hospital denoted vehicles, free
bus tickets, or cab vouchers. A collaboration with Lyft
offered on-demand transportation services through a
well-developed platform, incorporating emergency
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Supplement with other services. On-demand services
are only one piece of a larger ecosystem. Denver Health
has also explored self-driving shuttles, using telehealth
for frequent patients with minor health issues, and
educational programs with refugee communities.

employer or a community organization) [13].
Additionally, free unlimited Transpo rides were available
when the buses were in operation. Digital bus passes
could be booked through the mobile ticketing app and
physical passes were available through community
organization participants.
During Phase II, a mobile ticketing pilot was launched in
October 2019 to make Transpo services cashless,
contactless, and convenient. In addition, in mid-2020, an
automated Ride Guarantee enrollment process was
added that offered commuters flexible use of their
transportation discounts. These changes brought
significant improvements to the program.

SOUTH BEND, IN

Lessons Learned
The program relied on a smart phone application, and a
small minority of participants could not access the
program due to lack of access to smartphones or a
sufficient data plan. Additionally, some unbanked
participants did not have a payment method used by
Uber and Lyft, instead relying on gift cards to load cash
into an account. Workers described experiencing a lack
of drivers for early morning commutes and feedback on
car cleanliness, and service quality varied greatly among
riders. Lastly, the variability and unpredictability of Uber
and Lyft costs were a concern for riders, particularly
compared to the fixed-route and fixed-capacity Transpo
bus system. Ride Guarantee has served over 400
participants and uses ride data to refine and improve
future services [14].

South Bend provides reliable transportation
to low-income workers.
AT A GLANCE
Stakeholders: City of South Bend, University of Notre
Dame, Beacon Health System, South Bend Public
Transportation Corporation (Transpo), Lyft, and Uber
Target Users: Low-income workers in South Bend
Funding Model: Three-year grant of $1,000,000
through the Bloomberg Philanthropies Mayors
Challenge

Overview
Since South Bend was identified has a “dying city” by
Newsweek in 2011, the city has been focusing on
revitalizing its economy. Aiming to increase economic
opportunity and reliable transportation for low-income
workers in South Bend, the City secured a three-year
grant of $1,000,000 through the Bloomberg
Philanthropies Mayors Challenge in late 2018. In 2019,
the Commuters Trust was launched, and a pilot study
was developed to tackle the challenges of low-income
workers by offering discounted rides in partnership with
Uber, Lyft, and local employers.

Key Takeaways
This pilot program assisted employers in providing
affordable transportation for low-income workers in
South Bend, increasing economic stability for shift
workers who lack automobile access.
Partner with major employers. The major employers
played a critial role in identifying users who were in need
of a reliable and affordable transportation service.
Provide multiple options. Participants used Lyft and
Uber as emergency backups to supplement their
everyday commute during temporary moments of
transportation insecurity.

The Solution and Outcomes
During Phase I, discounted Uber or Lyft rides were
provided around-the-clock from workplaces and training
locations. Discounts were automatically applied and
were valued between $0 and $5 (depending on the
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Identify sustainable funding sources. The pilot program
reframed ride discounts as a pathway to permanent car
access.

Develop a Partnership Ecosystem. Transportation
technologies often benefit a broad group of
stakeholders.
Developing
strong
public-private
partnerships can be essential for longevity. Public
agencies should explore partnership opportunities with
local universities, employers, automobile manufacturers,
microtransit services, and rideshare companies like
Uber, Lyft, and Via.
Build Services around User Needs. New technologies
can be leveraged to develop equitable transportation
systems. Many of these new services target vulnerable
populations and provide connection to employment,
healthcare, and public services. To increase access, cost
should not vary between hours or location of pick-up or
drop-off. Regardless of the emerging technology being
piloted or adopted, vehicles should be wheelchair
accessible. Additionally, vehicles that can accommodate
larger groups are generally preferred by passengers.

Conclusions
As the country gradually recovers from the pandemic
and embraces a new routine, transit agencies may have
to make hard choices about bringing back service and
moving forward.

Engage the Public Before, During, and After.
Advertisement, education, and communication are
essential in the acceptance and usage rate of any
program. Surveys are a helpful tool providing tailored
transit services in low-density areas.

To attract riders, safety and flexibility will be paramount.
During the pandemic, several transit agencies adapted
their services to increase access for essential workers
and healthcare. As workers adjust to a new economy,
transit agencies will need to find ways to supplement
traditional fixed route service with on-demand options
such as those offered by Kansas City. By identifying target
markets, such as medical patients in Denver, transit
agencies can use real-time data to provide flexible pickup and drop-off locations, operating hours, and route
choices.

Prioritize Safety. Safety is key to utilization principally as
more private institutions partner with transportation
services and rideshare companies like Uber and Lyft.
Smartphone apps offer contactless connection to
transportation services and flexibility in payment
methods.
Innovation, and Innovate Again. Innovative approaches
to providing transportation services is the key to
addressing complex access gaps, ridership challenges,
and evolving populations. Cities and agencies can draw
from peer agencies’ lessons learned to deploy innovative
transit models that serve all user needs.

When testing AV services, successful transit agencies
used an incremental approach. Arlington and Frisco, in
particular, began by gaining experience in a controlled
environment with a small group of users prior to
expanding services. The lessons learned enabled the
program to move beyond piloting to achieve full-scale
deployments that ultimately serve users citywide.

C. MICHAEL WALTON

Finally, transit agencies will need to pursue external
funding opportunities to launch and sustain innovative
services. Financial support at the Federal level is growing.
Other funding opportunities include public-private
partnerships or philanthropic organizations such as the
grant that South Bend pursued from Bloomberg
Philanthropies. A summary of key findings follows.

C. Michael Walton has had a profound impact on
transportation engineering and policy analysis. In
honor of his legacy, the Walton Fellowship is
awarded to one student each year to prepare future
mobility leaders who will contribute to important
issues at the intersection of transportation,
technology, and public policy.
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https://www.arlingtontx.gov/news/my_arlington_t_x/n
ews_stories/on_the_clock_arlington_rapid
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