January 2018

UpRouted:
Exploring Microtransit in the United States

UpRouted:

Exploring Microtransit in the United States

Authors
Marla Westervelt, Principal Transportation Planner, Research and Policy, Office of
Extraordinary Innovation, LA Metro
Emma Huang, Transportation Planner, Innovation Research and Strategic Initiatives, Office of
Extraordinary Innovation, LA Metro
Joshua Schank, Chief Innovation Officer, Office of Extraordinary Innovation, LA Metro
Nolan Borgman, Senior Transportation Planner, Office of Extraordinary Innovation, LA Metro
Tamar Fuhrer, Manager, Innovation, Office of Extraordinary Innovation Fellow, LA Metro
Colin Peppard, Manager, Innovation, Office of Extraordinary Innovation, LA Metro
Rani Narula-Woods, Senior Director, Special Projects, Office of Extraordinary Innovation,
LA Metro Office of Extraordinary Innovation, LA Metro
The report authors would like to thank Jameson Auten, from the Kansas City Area Transportation
Authority; Gary Miskell, Aiko Cuenco, and Greta Helms, from the Santa Clara Valley
Transportation Authority; John Urgo, from the Alameda-Contra Costa Transit District; David
Block-Shatner from the Massachusetts Bay Transportation Authority; and Nadine Lee and Eileen
Hsu from the Los Angeles County Metropolitan Transportation Authority (LA Metro) for their
contributions to this report.

About the Eno Center for Transportation
The Eno Center for Transportation is an independent, nonpartisan think tank that
promotes policy innovation and leads professional development in the transportation
industry. As part of its mission, Eno seeks continuous improvement in transportation
and its public and private leadership in order to improve the system’s mobility, safety,
and sustainability.

Cover Photo: Alameda-Contra Costa Transit

CONTACT: Ann Henebery-Phelan, Communications Manager, Eno Center for Transportation
EMAIL: ahenebery@enotrans.org
www.enotrans.org |
 202-879-4700

Table of Contents
1 		

Executive Summary

2 		

1. Introduction

4 		

2. Research on Microtransit and TNCs

6 		

3. Experiences with Microtransit Pilots

6			

3.1 Kansas City Area Transportation Authority and Bridj

9			

3.2 Santa Clara Valley Transportation Authority and

			
12			
			

RideCell
3.3 Alameda-Contra Costa Transit District and
DemandTrans

16 		

4. Implications and Recommendations

19 		

5. Conclusion

20		

Endnotes

Executive Summary
In the United States, public transportation agencies are experimenting with on-demand,
shared, and dynamic models to augment traditional fixed-route bus and train services.
These services—referred to as microtransit— are enabled by technology similar to the
mobile smartphone applications pioneered by privately operated transportation network
companies. As interest in this technology grows, it is critical for public transportation
agencies and departments of transportation to understand the benefits and challenges of
incorporating components of these innovations into publicly funded services.
The experiences of several public transportation providers reveal important lessons to
be applied to the future public operation of flexible route, on-demand microtransit. First,
agencies seeking to test microtransit or dynamic, on-demand options need to prioritize
customers’ needs ahead of the novelty of new technology and think critically about how
to design, develop, and implement a pilot that puts the customer first. Second, agencies
should utilize a contracting mechanism that empowers those most familiar with the pilot
to make quick decisions outside of the standard processes, in order to be able to fail fast
and iterate quickly. Third, the success or failure of the application should be determined
based on performance metrics that go beyond ridership changes and farebox recovery,
such as improved mobility, increased safety, and enhanced customer experience. Fourth,
agencies should establish their goals up-front and work with potential technology vendors
to design a microtransit project within those parameters. Finally, agencies should invest in
robust marketing and outreach in order to ensure that all current and potential customers
understand how to use the service.
There is an opportunity for traditional public transit agencies to leverage the potential
of flexible route, on-demand microtransit. However, it is critical to keep in mind that
technology cannot solve all of public transportation’s challenges. Regardless of the
technology available, the customer should remain in the forefront when considering service
adjustments and new service models. Agencies should be intentional and deliberate in
identifying the problem they are looking to solve or the question they seek to answer when
testing microtransit.
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1. Introduction
Smartphone technology and cellular data connectivity provide the ability for public
transportation agencies to meet customers’ needs in new ways.1 In cities and metropolitan
areas throughout the world, mobile applications deliver on-demand rides for pick-up and
drop-off at or near desired origins and destinations without following predetermined routes
as buses and trains typically do.
Private sector firms pioneered and popularized these new services beginning in about
2009.2 Soon after, the California Public Utilities Commission (CPUC) took a first step
in defining and regulating these services, referring to companies such as Uber and Lyft
as transportation network companies or TNCs. CPUC defined a TNC as “a company or
organization operating in California that provides transportation services using an onlineenabled platform to connect passengers with drivers using their personal vehicles.”3 Many
other states and dozens of localities have adopted similar definitions. Today, TNCs provide
millions of rides per day in hundreds of cities, becoming a global phenomenon.4
Following the emergence of TNCs, other firms went beyond the initial concept of utilizing
on-demand dynamic route software to provide transportation services and began exploring
methods to pool multiple customers with differing origins and destinations into a single
vehicle. In 2014, for example, Bridj began providing a privately operated and financed
shuttle service in Boston and Washington, DC that utilized on-demand software to provide
service optimized for commuters.5 Chariot was also founded in 2014 and operates “crowdsourced” fixed-route bus services where riders identify and vote for new routes online. When
Chariot identifies a critical mass of unmet need, it deploys a fixed-route, privately operated
vehicle.6 Around that time, the on-demand, dynamic route market expanded with the
entrance of UberPool and Lyft Line. These services allow TNC drivers to pick up multiple
passengers traveling in similar directions, creating a carpool.7 In 2017, Lyft launched a
fixed-route, shared vehicle, fixed-fare service called Shuttle in San Francisco and Chicago.8
While the private sector has taken the lead in developing and deploying these technologyenabled mobility options, they bear resemblance to public transit and taxi services. Yet
their popularity suggests they are meeting a need that public transportation is currently
not serving, but only for customers who can afford to use them. Further, private providers
are not necessarily focused on promoting public policy goals such as accessibility,
equity, and mobility in the same way that public transportation agencies or cities are.
Nevertheless, transit agencies in several metropolitan areas—including Kansas City, San
Jose, and San Francisco suburbs—have experimented using in-house, represented labor
and vehicles to provide rides using on-demand, dynamic route dispatch technology in
shuttles or 40-foot buses, called microtransit.
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This research is informed by limited literature to date as well as a series of interviews
with the project teams working on the pilots. It concludes with a set of recommendations
intended to inform the design and implementation of future public microtransit pilots and
service delivery models.

Defining Microtransit
The U.S. Department of Transportation (U.S. DOT) defines microtransit as “a privately
owned and operated shared transportation system that can offer fixed routes and
schedules, as well as flexible routes and on-demand scheduling. The vehicles generally
include vans and buses.”9
Microtransit can be operated on a fixed or flexible route, and by a preset schedule or
on-demand schedule. There are several potential configurations as illustrated below.
This paper focuses exclusively on flexible route/on demand schedule microtransit, the
bottom right quadrant.
Fixed Route/Fixed Schedule

Flexible Route/Fixed Schedule

While routing and arrival/departure
times of the shared vehicles are fixed,
new and adjusted routes can be “crowd
sourced” (i.e., users request origindestination points on a tech-enabled
platform that can inform the operators
of which routes to introduce). This
configuration most closely mirrors public
transit.

Users request shared vehicles in real
time through a tech-enabled application,
but the arrival and departure times of
the shared vehicles are fixed. Routes can
be fully dynamic and adjusted in real
time based on traffic and demand or can
change over the span of a few days.

Fixed Route/On Demand Schedule

Flexible Route/On Demand Schedule

Users request shared vehicles in real
time through a tech-enabled application
along a predetermined route. Alignment
of routes can be “crowd sourced.”

Users request shared vehicles through
a tech-enabled application, and the
vehicle will deviate from its route to
somewhere within walking distance
of the requester. Routes can be fully
dynamic and adjusted in real time based
on traffic and demand or can change
over the span of a few days.
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2. Research on Microtransit and TNCs
Despite the interest in technology enabled mobility options, data and information about
the effects of dynamic, on-demand transportation is limited. While most of the existing
literature focuses on TNCs for personal, private use, many of these conclusions indicate
the need for a stronger public sector role in the new mobility space. This could potentially
be through publicly operated microtransit models, partnership models, or an expanded
regulatory role.
In 2016, the Transportation Research Board (TRB) published a report identifying policy
and regulatory considerations for privately operated technology-enabled transportation.
It concluded that the necessity for customers to have access to smartphone and data
connectivity to access these services can make it challenging for people to access TNCs.
TRB recognized the capability of TNCs to enhance mobility, expand travel choices, and
change travel and land use patterns. The report recommended that policy makers identify
information needed to formulate regulations that protect the public interest.10
Also in 2016, the Shared Use Mobility Center (SUMC) published a report on behalf of the
Transit Cooperative Research Program (TCRP) on the effects that on-demand dynamic
route transportation technology has had on large metropolitan regions in the United
States.11 Based on rider surveys in Austin, Boston, Chicago, Los Angeles, San Francisco,
Seattle, and Washington, DC the authors suggested that shared services have the potential
to complement public transit. For example, data demonstrated that shared services
frequently served social trips when public transit was infrequent or unavailable, such as
between 10:00 PM and 4:00 AM. The report recommended that there may be benefit in
focusing on partnerships to ensure the delivery of public policy goals around equity and
accessibility. TransitCenter also identified opportunities for transit agencies to work with
TNCs, including partnering to reinforce transit’s strengths.12
A 2017 report from the University of California, Davis surveyed riders to determine reasons
for selecting ride-hailing over public transportation.13 The report suggested that ridehailing may not always be complementary to transit and found the two most important
reasons customers were selecting ride-hailing services in lieu of transit were because public
transit services are too slow and that they travel at times when no transit services are
available. Indeed, completely private TNCs might induce more trips, greater vehicle miles
traveled, and less use of public transit.14
Early research shows that fully private TNCs might be increasing VMT, diverting trips
from transit and leading to more congestion. For example, the UC Davis report found that
49 percent of TNC trips likely would not have been made at all or would have been made
by walking, biking, or transit.15 A 2017 report by Schaller Consulting found that TNCs
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generated net increases of 31 million trips and 52 million passengers since 2013 in New
York City, and that TNCs accounted for an increase in VMT of 600 million miles in three
years.16 A 2017 doctoral thesis based on data from Denver, Colorado, calculated that TNCs
increased VMT by 185 percent while a study by the San Francisco County Transportation
Authority found that TNCs account for 20 percent of all local daily VMT.17 These results
suggest that publically sponsored services, like microtransit, might help bolster more
efficient of the transportation system.
Other studies evaluated the experiences of public transit agencies and cities partnering
with private sector mobility providers, which might have a different transportation outcome
than fully private TNC services. In August 2016, the city of Centennial, Colorado launched
a temporary pilot partnership service with Lyft to provide first and last mile(s) access to
and from the city’s light rail station. Centennial also partnered with Via Mobility Services,
a private non-profit paratransit provider, to provide a vehicle option for customers that use
wheelchairs or need additional assistance. Project evaluation found that the partnership
was significantly more cost effective for the public transportation agency in the provision of
services for customers that need access to vehicles that can accommodate wheelchairs than
the options available prior to pilot.18
Another report provided case studies on the partnership between Uber and Pinellas
Suncoast Transit Authority (PSTA) and the partnership between the Kansas City Area
Transit Authority (KCATA) and Bridj. It evaluated the barriers for the public sector when
developing either partnership or licensing contracts with on-demand, dynamic route
transportation options. This report identified the need to clarify the regulatory structure
enabling these types of partnerships, the need for transit agencies and cities to engage with
their in-house, represented labor, and the need to prioritize the planning for compliance
with equal access regulations.19
Although the research is still emerging, there is broad consensus that innovations in
technology continue to allow new mobility models to emerge and evolve. The transformation
of the passenger travel space is providing a new proposition for public transportation
customers, and not necessarily to the detriment of public transportation service. While
research on microtransit specifically is embryotic, the literature on TNCs that exists today
is illustrative in demonstrating the wide range of microtransit opportunities that could
benefit public transit agencies.
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3. Experiences with Microtransit Pilots
While the literature provides evidence that there may be potential for service delivery
contracts or partnerships between public agencies and private providers, it does not identify
approaches for developing and deploying this type of service. The following case studies aim
to provide insight into the experiences of public transportation agencies that implemented
some of the first microtransit pilots.

3.1 Kansas City Area Transportation Authority and Bridj
Upon its launch in 2014, Bridj took the on-demand, dynamic routing components of the
TNC model and applied them to a privately financed, shared transportation service model.
The service was designed for commuters and was first launched in Boston and later
Washington, DC. During peak morning travel times, a set of vehicles would drive from a
residential area towards a city’s central business district (CBD). The general direction was
fixed, but the software that guided the vehicle’s driver would dynamically route to pick up
customers as they requested the service. In the evening, the service would take customers
from the CBD to the residential area from which they originated.
While Bridj was privately operated and financed, it provided a potential model to enable the
public sector to leverage the perceived benefits of dynamic route, on-demand transportation
within a service that felt more like traditional transit.20 Like traditional transit, the Bridj
model utilized multi-passenger vehicles and operated in a shared-ride model. However,
unlike traditional transit operating on a fixed route with a schedule, Bridj operated on
demand, with a dynamic route.
The Kansas City Area Transportation Authority (KCATA), a bi-state public transportation
agency, was the first agency to test Bridj’s service with public sector funding. KCATA
designed a microtransit pilot to better understand the local on-demand market and to
demonstrate a public-private partnership. Since Bridj’s software was designed for commute
patterns, the project specifically tested its service during commuting hours to and from the
CBD.
To expeditiously move the pilot forward, KCATA’s Board of Commissioners granted an
exemption to the competitive procurement process, allowing the agency to partner directly
with Bridj. The $1.5 million for the pilot came from funds leftover from a local sales tax.21
By nature of expediting the procurement process, KCATA and Bridj were able to work sideby-side to identify service areas and design the project. At the time, no other public agency
had launched a high profile on-demand, dynamic route transportation option with app
dispatch, giving the agency incentive to expediently become the first to do so.
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The service—RideKC:Bridj—was launched in March 2016. During the yearlong pilot,
customers could download the Bridj application on a smartphone, create an account, input
their pick-up and drop-off locations within the service area, and book a trip in real time
or up to 24 hours in advance. The application provided directions to a pick-up location
that aimed to be a five-minute or less walk from the customer’s origin. However, data
suggest that actual time to walk to RideKC:Bridj stops was longer for nearly two-thirds
of customers.22 A 14-passenger shuttle would pick up the customer, and the software’s
algorithm guided the operator along the route that the algorithm identified to be the
most efficient. The service was only available in the direction of demand (the commuting
direction) within the service area.
The service was operated by KCATA union employees and used 10 leased vehicles and two
wheelchair accessible vehicles, paid for by KCATA. The vehicles were built and outfitted
to serve on this pilot.23 The service was offered during weekday rush hours from 6:00 AM
to 10:00 AM and from 3:00 PM to 7:00 PM for $1.50, the same as the local bus fare. To
pay, customers connected a credit card to their account on the smartphone application.
Customers could rate their ride after their trip. If any rides were given low scores, a Bridj
employee would contact the customer for additional information.
No federal funds were used for this pilot, which meant that KCATA would not require
compliance with Executive Orders for environmental justice for low income and minority
populations.24 By omitting this requirement, it was not necessary to identify solutions
prior to launch for customers who may not have access to data connectivity, smartphones,
or debit/credit cards. As such, the pilot did not include a call center to dispatch rides for
customers without smartphones or without digital literacy. This service also did not address
solutions for customers without access to debit or credit cards.

KCATA Bridj vehicle displayed in front of
theKauffman Center for the Performing Arts
in downtown Kansas City. Photo: KCATA.

KCATA and Bridj projected the pilot to provide
200 rides in a day, however, within the first six
months the service provided 597 rides total.25
Ridership grew during the final six months, with
1,480 rides provided in total, or about 11 rides
per day. Over the final six months of the yearlong
pilot, one-third of riders took more than 10 rides
apiece, suggesting that while ridership was lower
than projected, it was an attractive service to a
segment of customers. The pilot concluded with
costs amounting to roughly $1,000/per ride.26

Despite the high attention to the pilot within the industry, awareness of the service
among potential riders was limited. During the pilot, officials recognized that they had not
invested enough in marketing within the actual service area. Eventually, KCATA adjusted
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their marketing strategy and distributed materials to businesses and residences, marketed
to local employers, and conducted geo-targeted digital advertising.
The Amalgamated Transit Union (ATU), the union representing KCATA’s operators, was
initially concerned that the new service had the potential to negatively affect ridership on
their core services. However, by using ATU-represented workers to operate the vehicles,
KCATA was able to negotiate an agreement.27 KCATA and ATU developed a mutually
beneficial solution and established a separate wage class in the Collective Bargaining
Agreement and agreed to eliminate the need to bid for work, to hire a workforce with
hospitality skills, and for drivers to be entered into a qualified pool for operator and
maintenance jobs at the close of the pilot.
Initially, KCATA trained fixed-route operators for the pilot. However, staff found it
was difficult to transition drivers who were acclimated to operating a larger vehicle
with a farebox. Instead, the agency trained paratransit operators who had experience
using smaller, cutaway vehicles (shuttle buses), as the RideKC vehicles were similar to
paratransit vehicles. KCATA provided tablet training, which included a tutorial on how to
use the on-demand, dynamic route software for directions, and operators quickly became
acquainted with the technology.
KCATA’s primary goal for this pilot was to learn how on-demand, dynamic route services
could be utilized by the agency. Bridj’s algorithm was built and designed to provide an
option for the peak commute, but appeared to not meet the needs of KCATA’s customers
within the specified geography and times available. Based on ridership, KCATA officials
speculate that a commuter service may not have been the best fit for their customers
within the specified geographies. A KCATA official noted that RideKC:Bridj did not meet
customers’ mid-day transportation needs, since it was only in operation during peak
commute time.
According to a survey of respondents that had signed up for the service but did not use
it, 76 percent reported that they did not use the service because it did not go where they
needed to go; 31 percent reported that the service did not operate when they needed to
travel.28 Respondents suggested they would be more likely to use the service if there were
pick-up and drop-offs nearby (67 percent), if there was operation during more times of the
day (39 percent), or if the service was more flexible (34 percent). For example a service with
a larger and less linear operation area with a larger operation window may have provided
KCATA’s customers their desired flexibility. This data suggest that the specific commuter
use-case (or the way the end-user uses the system) within the parameters that it was
deployed did not meet the needs of KCATA’s customers.
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While there may be areas within Kansas City where a commuter microtransit service
is viable, a KCATA official noted that the agency does not yet have sufficient data sets
to clearly identify geographies with origin and destination that allow service planners
to understand where best to deploy this service. (KCATA’s bus network is commuterbased, but does not currently have a mechanism by which to collect granular origin and
destination pairs.) While KCATA currently does not have plans to revive this pilot, they
are working to incorporate on-demand, dynamic route transportation for their paratransit
customers through a new app based service called RideKC Freedom On-Demand, which
enables customers to use a cellphone app to hail taxis.29

3.2 Santa Clara Valley Transportation Authority and RideCell
In 2015, Santa Clara County’s Valley Transportation Authority (VTA) identified five areas
with a need for more transit service but inadequate demand to justify additional fixed
routes. In order to build ridership, VTA staff considered several options for solving first
and last mile connectivity, including active transportation, bike share, and car pool shares.
Looking to the private sector for inspiration and attracted by its potential to be a costeffective model operating in-house, VTA developed a microtransit pilot to improve mobility
in the identified service areas.
VTA released a request for proposals (RFP) for an
on-demand and subscription solution and indicated
interest in a desktop/mobile application to allow realtime vehicle tracking, seat reservation, and online
payment.30 The objective was to increase transit
ridership by identifying new service models that
may allow VTA to tap into new or minimally served
markets such as centralized high-tech employment
VTA Micro Transit pilot vehicle “FLEX”. campuses, first and last mile rail connections, and
Photo: VTA
housing clusters near major transit stations/stops.31
RideCell was awarded the contract to license software that enabled on-demand service.
RideCell provided both the front and back end of the service. The software used a
dispatching algorithm to assign requested trips to vehicles in real-time aimed to maximize
operational efficiency. Initially, VTA sought both on-demand and advanced reservation
capabilities on the application. However, RideCell was unable to have both features
function effectively simultaneously, therefore only the on-demand capability was offered.
The service launched in January 2016 and was branded as an “on-demand transit service”
called FLEX.32 Customers could use their smartphones to download the application, register
an account, and request rides within the service area. Staff defined pick-up and drop-off
stops marked with sidewalk decals. These stops were selected where vehicles could stop
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safely and legally. Operators used onboard tablets that provided navigation instructions
based on an algorithm that generated dynamic routes in response to real-time customer trip
requests. FLEX had no fixed route or schedule.
VTA used in-house, represented labor and six rehabilitated, rewrapped 26-passenger
buses from their retired fleet. While these vehicles were later determined to not be well
suited for dynamic response service due to their large size and higher per-hour operation
cost, they provided a capital cost-saving measure in comparison to procuring new
vehicles. Additionally, all of the vehicles were wheelchair accessible. Vehicle dispatch was
accomplished by the RideCell application and a customer service center. Customers had the
option to call the customer service center to request a ride. If they did so, a customer service
representative would put the request into the RideCell application system and the software
determined the appropriate vehicles to dispatch. The service operated on weekdays from
5:30 AM to 8:30 PM. A single ride on FLEX was $2 off-peak and $3 peak; single rides on
VTA’s non-express service are $2.
VTA set the parameters on the platform limiting wait time and ride time for customers.
The average wait time was approximately 7.5 minutes (including time walking to the stop);
the average time on the vehicle was a little over eight minutes. The application provided
customers with turn-by-turn directions to the closest pick-up location. Throughout the pilot,
VTA monitored customer feedback to troubleshoot issues.
At pilot launch, the algorithm prioritized picking up customers rather than dropping off
customers. RideCell later adjusted the algorithm to ensure customers’ ride time would not
exceed 20 minutes. This enabled the algorithm to optimize the number of customers that
were picked up and dropped off. The algorithm did not, however, include load factor in its
optimization, which made it challenging to utilize the full capacity of the bus.
After trip completion, customers could rate their trip and driver and leave comments.
Shortly after the launch, informed by customer feedback, staff identified a need to expand
the service area. Initially, VTA defined a 3.25 square mile pilot service area based on the
location of greatest unmet demand for transit service. However, low ridership suggested the
service area was not meeting the needs of the riders and did not provide access to a nearby
light rail. The pilot ultimately expanded to 5.5 square miles, but this process took three
months due to the required board approval. VTA did note an average overall increase in
boardings across the FLEX area after expansion.
The pilot was discontinued after six months of operation as a result of high operating costs
and low farebox recovery. During the pilot, a total of 2,714 trips were completed, with an
average of 16 boardings per day in the first three months. This increased to 41 boardings
per day once the service area expanded. This amounted to 0.4 boardings per revenue hour
over the six-month period; VTA’s standard minimum is 15 boardings per revenue hour.
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While 2,677 individuals registered for the FLEX application, only 313 individuals actually
used the service. Twenty individuals became the core group of FLEX riders and used the
service multiple days per week.
VTA conducted customer surveys before and after the FLEX pilot with both riders and nonriders. The survey showed that 42 percent of riders were between the ages of 25 and 34.
The results suggest that FLEX generally replaced walking and TNC trips. Data suggest 35
percent of trips were to and from bus or rail service. The survey also highlighted that 41
percent of respondents indicated a willingness to pay more for the service, up to $3 to $4
for a ride, 84 percent of riders rated FLEX as “good” or “excellent”. And 70 percent of riders
requested options to schedule, reserve, and pay for their ride in advance.33
While VTA aimed to integrate FLEX fare payment with the regional smart card system,
they were unable to do so.34 The Clipper Card utilizes card-based (rather than accounts
based) technology, making it challenging to integrate mobile ticketing platforms. To
effectively integrate, FLEX would need to install physical farebox readers, which proved
impossible within the pilot timeframe due to a concurrent farebox modernization at the
regional level. Instead, the service used a cashless, separate account-based payment
system, which required customers to add a credit or debit card to a user account prior to
their first-time use, and was not integrated with the regional system. There was no farebox
on the vehicle.35
Unbanked customers and those without access to credit or debit cards did not have simple
payment options beyond prepaid debit cards. Survey results indicated that 70 percent of
customers desired more payment options and the ability to schedule rides in advance.
VTA had a small marketing budget and relied on local businesses and housing
developments to promote the pilot, in addition to geo-targeted online advertisements and
social media. VTA placed marketing materials at light rail stations, on bus benches, and
on posters. The most useful and effective marketing tool was in-person education. Offering
free rides to frequent riders was also effective in persuading individuals to try the service.
Due to the untested nature of this service, the agency made the decision to limit marketing
investment. During post-pilot evaluation, staff identified lack of available information on
how to use this service as a substantial barrier to acquiring ridership. Staff indicated that
in a future iteration of this type of project, a substantial marketing budget would be critical
to the project’s success.
VTA’s contract with union employees limited VTA to adjusting driver staffing and the
service area during the quarterly bidding process, resulting in an overstaffing of drivers.
This did not provide the desired flexibility to change service area and meet in real time
customer demand.
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With the desire to provide a new technology-enabled service to increase demand in their
core system, VTA pursued a contract with RideCell that eventually turned into a first and
last mile pilot. Due to unanticipated obstacles involving time and technical capabilities,
the FLEX service as it was delivered was ultimately different from what the original RFP
stated. VTA does not currently have any plans to revive its microtransit pilot.

3.3 Alameda-Contra Costa Transit District and DemandTrans
The western portions of Alameda and Contra Costa Counties in the east San Francisco Bay
are characterized by low-density single-family residential areas. As a result, high-capacity
arterial bus routes are not always the best fit to meet the region’s need.

AC Transit microtransit service “Flex”.
Photo: AC Transit

In 2015 the Alameda-Contra Costa Transit
District (AC Transit) released an RFP for a
vendor to develop and implement a technology
platform that would enable “a fully automated
scheduling, dispatching, and reservation system
for a demand responsive bus service.”36 AC
Transit aimed to improve service in two low
density and low demand areas, and respond to a
changing marketplace, all while ensuring access
and equity.37

After executing a competitive procurement, DemandTrans Solutions was selected as
the technology vendor. DemandTrans was responsible for helping to determine the
appropriate size for both service areas, integrating the demand response software known as
MobilityDR, and providing the hardware for the vehicles. This program—known as Flex—
was piloted in Newark and the Castro Valley beginning in 2016. The pilot was ongoing at
the time of this research.
Within the Newark test zone, Flex temporarily replaced AC Transit’s bus line 275 which
connected Newark, Fremont, and Union City. This line was identified as the lowest
performing bus route in the district, and fell under AC Transit’s 25th percentile threshold
on productivity.38 The line struggled with low frequency (headways were between 45 to 60
minutes) and poor ridership. To promote positive customer relations and transition riders
off of line 275 to Flex, AC Transit implemented a month-long promotional free ride offer,
sent out a mailing to everyone who resided/worked within a quarter mile of the line, and
conducted outreach on the bus.39 In addition, Flex operated alongside line 275 for eight
months before the fixed-route bus was discontinued. At the end of the pilot in March of
2018, AC Transit will make a decision as to whether or not to restore line 275. Within the
Castro Valley zone, one Flex shuttle operates alongside bus lines 48 and 32. Lines 48 and
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32 are hourly routes that connect to a Bay Area Rapid Transit (BART) station. The area
was identified as a pilot zone because of points of interest including a BART station and a
senior center.
Prior to pilot launch, AC Transit buses on line 275 ran every 45 to 60 minutes. The Flex
service in Newark now has two shuttles that run every 30 minutes. Castro Valley has one
Flex shuttle in operation, which runs every 60 minutes.
AC Transit uses in-house, represented employees as operators and shuttles that the
transportation agency already owned (but were unused) to operate the service. A previous
general manager who had hoped to replace AC Transit’s large buses with the smaller
vehicles, which were ultimately never put in service, originally purchased the shuttles.
The 16-passenger shuttles are ADA compliant, equipped with Clipper Card fareboxes, and
wrapped with Flex decals.
To use the service, customers access AC Transit’s website to reserve a pick-up time and
location and a drop-off location within designated service areas. However, the service
has a fixed schedule for pick-up at designated BART stations, which does not require
reservations. At scheduled times, customers can board the service at the BART stations and
verbally request drop off locations to the operator. The operator then manually selects the
destination from a drop down list on the tablet. Customers can schedule a ride up to three
months in advance of a trip, and the transportation agency recommends that they schedule
a ride at least thirty minutes before their desired departure. Customers also have the
option of scheduling a subscription-type ride (i.e. pick-ups every Wednesday morning) and
can schedule on behalf of others. Customers can reserve rides via a call center. Customers
can pay using cash, Clipper Card, or Day Pass. The Flex service is not accessible through a
mobile application.
Based on trip requests, customers are directed to the nearest bus stop at the closest
available time. Customers receive an email or text when the bus is 10 minutes away. While
Flex stops are defined, routing is flexible and dynamic. Flex operators rely on mounted
tablets that provide turn-by-turn driving instructions based on an algorithm.
As of November 2017, there have been over 25,000 passenger trips taken on Flex, with
over 600 unique riders, and 70 percent return customers.40 While average daily boardings
on all Flex routes have been lower than comparable fixed-route service, the Flex service
has matched fixed-route productivity during peak periods. Newark and Castro Valley
Flex services both reach seven passengers per revenue hour or more during morning
and evening peaks. According to AC Transit staff, Newark Flex ridership increased
substantially after the elimination of line 275, and then dipped in the summer, likely due to
school recess. AC Transit staff estimate that based on ridership numbers, close to a third of
line 275 customers switched to Flex, with 50 percent switching to other routes in the area.
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Ridership in Castro Valley is at its highest levels since program inception, at close to 45
boardings each day. Similar to transit ridership trends across the country, AC Transit has
experienced an overall downward trend in ridership throughout the region.
Based on on-going analyses of the pilot, AC Transit found that almost twice as many
passengers board Flex at BART stations, rather than scheduling Flex to go to BART
stations.41 This could be because the Flex service going to BART does not meet their needs
or because customers prefer the convenience of the predictability of when they are able to
pick up a Flex at the BART station rather than reserving a ride.
According to AC Transit the cost of operating the Newark Flex service and eliminating
line 275 is cost neutral, since the two 30-foot diesel buses operating on line 275 have been
replaced with Newark Flex. Flex in Castro Valley adds the cost of a bus, as it operates on
top of existing service. Costs for all hardware, software, and support for the entire Flex
service have been offset by the lower operation and maintenance costs of the smaller,
cutaway vehicles. The cutaway vehicles have a 25 percent lower operation and maintenance
(O&M) cost per mile than line 275. However, the Flex fleet has had ongoing issues and costs
associated with technical repairs related to the onboard navigation tablets, which is covered
by DemandTrans as warranty repairs.
Prior to procurement, AC Transit identified specific use-cases to test, along with an overall
vision of what the future of Flex would look like in the region. Headways for AC Transit’s
preexisting services were 45 to 60 minutes, yielding a service that was not useful for most
customers. Staff hypothesized that if they could bolster service on the core, high frequency
routes and deploy flexible, on-demand options across existing low frequency feeder routes
to create a network effect, they would be able to grow overall ridership and in a cost neutral
way. They chose line 275 to test whether Flex could provide a better service than current
bus operations.
Staff emphasizes that they were not trying to create a service that was competitive with
TNCs. Instead, AC Transit aimed to create a publicly operated mobility option with a more
frequent headways and more flexibility in scheduling than the preexisting option. Upon
completion, the pilot will be evaluated based on productivity, on-time performance, and
customer feedback.
Upon service launch, marketing was limited to a brochure and a website. As a result,
nearly all Flex riders had to self-educate, and awareness of the service remains limited.
However, prior to the elimination of line 275 in March 2017, substantial investment was
put towards marketing. This investment included direct mail to 11,000 Fremont/Newark
area residences and business; brochures, flyers, seat drops, and car cards; ads on buses,
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bus shelters, and light rail stations; and the use of bilingual brand ambassadors at Union
City BART station and on line 275, among other tactics. AC Transit staff indicates that this
increased marketing was effective for their region.
AC Transit’s call center contract with its labor union was up for renewal and the
transportation agency was able to renegotiate the terms to include reservations for the
Flex service. The call center contract was based on call volume, enabling AC Transit to
expand its service as long as it does not exceed the negotiated amount.42 AC Transit found
that around 20 percent of the trips are dispatched through the call center. According to
a customer survey conducted in 2012, 49 percent of AC Transit’s riders have a household
income of less than $24,000 per year.43 However, there currently is no data to indicate
whether the portion of customers utilizing the call center to dispatch rides is a function of
income, digital literacy, preference, or some other influencing factor.
AC Transit and the ATU entered into a memorandum of understanding, enabling the
agency to select operators for the Flex service without a bidding process for the duration of
the pilot. To drive for the Flex service, operators indicate interest and are selected based
on seniority by the transit agency. Only drivers who are selected to operate this service are
trained on the equipment, providing cost savings over training all operators. Operators are
provided financial incentives to indicate interest to drive for this service.
In November 2017, AC Transit issued a staff report to its board, recommending the
permanent elimination of line 275 and the continuation of Flex services in Newark and
Castro Valley.44 By incorporating Flex permanently into its service, AC Transit will be
able to place Flex routes in the regular operator bid and route training process. This is
important for facilitating a network approach to service, as it would allow AC Transit to
bring service on major corridors to 15-minute or better headways and Flex coverage for
those routes currently at an hour and a half-hour. If AC Transit’s Board approves the
recommendation, implementation of the service is estimated to begin in March of 2019.
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4. Implications and Recommendations
The experiences at KCATA, VTA, and AC Transit help to provide context for the potential
institutional and contractual considerations in developing and deploying publicly operated
microtransit services, in addition to providing insight into potential applications for this
technology. This section details a set of key takeaways and recommendations from the
experiences at each of these agencies.
When considering the development and deployment of publicly operated microtransit
services, agencies should prioritize customers’ needs over the novelty of new
technology and think critically about how to design, develop, and deliver a pilot that
puts the customer first.
In the cases of KCATA and VTA, the agencies initially identified on-demand, dynamic
route transportation options as a potential service option prior to determining its specific
application. Through vendor selection and the project design process and deployment, each
pilot eventually identified use-cases. KCATA ultimately tested the commute as a potential
use-case. VTA tested first and last mile applications.
AC Transit, on the other hand, identified specific challenges up front. Within one pilot area,
staff identified an under-performing bus route with an infrequent headway. The agency
knew it had a clear customer base for this line, albeit low density and low demand. The
second pilot area was designed to complement the existing bus line and to serve as a feeder
into and out of BART stations. AC Transit designed their pilot to improve the headway on
the preexisting route to 30 minutes, aiming to improve service to their customers, and to
serve as a first and last mile option to the BART stations. This pilot, when compared to the
KCATA and VTA pilots, has generated significant ridership and is expanding.
Due, in part, to the fact that on-demand, dynamic route technology is new and generating
substantial interest, many transit agencies are experiencing political pressure to
deploy this technology and demonstrate the ability to innovate. However, regardless of
technology, customers are not very likely to use a service that does not meet their specific
transportation needs. Agencies that start with clearly defining their transportation problem
statement and that do not shy away from asking tough questions will be more successful
than agencies that implement technology for its novelty.
Transportation agencies should consider defining performance more broadly than
ridership and farebox recovery metrics, and should structure the service contract
around continuously improving these metrics.
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In the cases of KCATA and VTA, ridership was low and expenses were high. Ultimately,
these disproportionate costs led to discontinuation of these pilots. While, in general, public
transportation is not expected to experience full cost recovery, these pilots were unable to
meet even modest financial goals and justify the continuation of the service.
However, these early experiments illustrate that ridership does not always capture the full
story. For example, these metrics do not necessarily capture improved mobility, increased
safety, and enhanced customer experience. In order to ensure that a service is optimized
to deliver on the defined project goals, agencies should consider allocating performance
metrics for the public and private partners within the service contract.
Public-side performance metrics should not necessarily use fixed-route service performance
and/or cost as a baseline, as this is a fundamentally different type of service. Rather,
agencies should consider what they are trying to accomplish, orient performance metrics
around that goal, and seek to optimize the cost of achieving the goal.
Transportation agencies should utilize a contracting process that empowers those
most familiar with the project to make decisions outside of the standard bureaucratic
processes in order to be able to fail fast and iterate quickly.
Shortly after the launch of the VTA pilot, it became clear that the service area needed to
be adjusted to meet customers’ needs. Because the program was subject to standard labor
protocols, staff were unable to adjust the service area quickly and instead had to go through
a specified board process. Additionally, VTA’s contract did not allow them to adjust staffing
in response to actual need.
While transportation agency processes exist for a variety of important reasons, there may
be benefit in incorporating increased flexibility in the procurement process and during the
piloting phase of a microtransit project due to the number of unknowns that exist during
project development.
One approach is defining a specific pilot program policy that enables increased flexibility
during a specified pilot time period. Early private sector involvement, organizational
separation, escalation ladders, and mechanisms to drive accelerated project decisionmaking should also be considered. Such tools may enhance collaborative problem solving
and ensure that issue resolution keeps the integrity of the project and its specific goals in
mind.
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Transportation agencies should establish their goals or define hypotheses up-front and
work with potential technology vendors to design a microtransit project within those
parameters.
Within each of the pilots, the vendor selected was not able to meet the requirements of the
RFPs set out by the agencies. This is in part due to the emerging nature of these types of
technologies, in addition to the need for better understanding the needs and applications of
the end user.
For KCATA, the software was limited to only serving commuting patterns. Through
the duration of the pilot, low ridership indicated that the commute may not be the best
application for this type of service and the sole sourced Bridj model did not provide the
flexibility to test other potential applications. VTA’s RFP called for software that could
provide for first and last mile needs, both on-demand and through an advanced reservation
subscription service. The company that was awarded the RFP was unable to concurrently
provide both on-demand and advanced reservation options. During pilot analysis,
customers indicated a desire for a service that had the flexibility for both on-demand and
advanced reservation. AC Transit’s software challenge was slightly different, in that the
service became quickly oversubscribed. The software, however, was not designed in a way
that provided alerts to AC Transit staff to indicate that this was an immediate challenge.
Transportation agencies should conduct robust vendor and design research prior to RFP
development and release. For example, by taking the time to conduct a series of outreach
meetings to potential vendors, agencies can better understand the capabilities of their
technology solutions and set achievable standards. Agencies should also be willing to not
move forward with a project if they cannot identify a vendor who can help them meet their
goals. To ensure that the project is designed to provide a solution for a specific use-case
that fits within the strengths of a technology vendor, agencies should use an innovative
contracting approach that allows the proposing vendor to contribute to the design phase.
Transportation agencies should prioritize local, on the ground marketing and outreach
upon launch of a new microtransit service.
Representatives from all three agencies indicated that the pilots would have benefited
from more on the ground marketing and outreach. When deploying a new service that
requires the use of digital tool literacy and comfort with change, agencies should ensure
the public is well educated and prepared to engage with the service. Because deploying
a pilot like microtransit requires cross-departmental engagement, project managers
should work early on to ensure that there is clear communication around expectations,
roles, and responsibilities. It is imperative to have agency-wide consensus on the amount
and intensity of marketing and outreach expected for a successful pilot. On the ground
marketing campaigns that specifically target potential pilot customers, such as direct
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mailers to local businesses and residences, the distribution of educational materials at
transit stations and on existing bus and train lines, and the deployment of customer
service representatives are likely to be effective. Transportation agencies should set aside
substantial budget and time to ensure that customers are both aware of the new service
and understand how to use the service.

5. Conclusion
It is not a coincidence that these public transit agencies launched variations of a
microtransit service model while transit ridership across the United States is in decline.
When discussing their motivations for pursuing these pilots, representatives from all the
agencies acknowledged the emergence of private new mobility services and their apparent
appeal to riders as a motivating factor. On-demand, dynamic route, new mobility services
have changed customer expectations around transportation and public transit agencies
want to be responsive to these changes. How public transportation agencies do so continues
to be executed through trial and error.
The experiences of public transportation agencies demonstrate the critical first steps of
incorporating this new technology into the public portfolio. On-demand, dynamic route
technology options provide a new value proposition for public transportation customers,
but it is critical to remember that this technology cannot solve all of public transportation’s
challenges.
Public transportation agencies should be intentional and deliberate in identifying the
problems they are looking to solve when testing these new technologies. While these
services have the potential to solve agency challenges and expand the reach of public
transportation, they cannot do so without taking into considering the full scope of service
delivery.
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