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Workplaces of all kinds continue to be transformed by computing. One example of these transformations
is in public transportation, where transit agencies are experimenting with on-demand transit to address
long-standing challenges in delivering first- and last-mile service. On-demand transit shares some features
with ridesharing services like Uber and Lyft: riders request service when and where they are. Although
rideshare systems have provided a set of interaction idioms and familiar interfaces upon which to model
on-demand systems, work settings and labor conditions are very different. These differences matter and the
way “disruptive” systems impact the work environment of public transit operators remains under examined.
We report on interviews with transit operators from a 6-month pilot program. Our findings illustrate how the
shift in in-vehicle technologies and service expectations affected work processes, well-being, and safety and
we offer insight into the consequences of digital labor in the context of on-demand transit.
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1 Introduction
Across the public transit systems of the U.S., the persistent challenge of delivering first- and last-mile
service to areas not well served by fixed-route services continues to limit urban mobility. This is
particularly true for riders most dependent on transit in outlying suburbs and low-income commu-
nities as they typically face a dearth of transit options [10, 73]. To address this challenge, U.S. transit
agencies are currently undergoing a transformation through the application of new technologies
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aimed at improving first/last-mile connectivity through approaches like micro-mobility—including
bikes, e-bikes, and e-scooters—as well as through on-demand transit services that direct smaller
multi-passenger vans to connect riders to transit hubs [1, 3, 71]. In contrast to fixed-route service
where busses and trains traverse a set route on a set schedule, on-demand transit delivers service
where and when riders need it, allowing for flexibility in scheduling as well as geographic coverage.
Such solutions promise to make transit a more viable option for more riders, improving access
for riders who are not well served by existing fixed-route service, reducing the number of single-
occupant vehicles on the road, and ultimately helping move to more sustainable transportation
systems [63].

While on-demand transit systems have long been included in visions of urban mobility (e.g., [37]),
as rideshare services like Uber and Lyft became widespread, there was a renewed push to develop
on-demand services within public transit agencies. In the push to develop and test on-demand
transit systems—from the underlying dynamic routing software, to in-vehicle interfaces for vehicle
operators, to public interfaces for transit riders—rideshare systems offered a basis for organizing
the work and providing the service. The familiar interaction idioms of requesting, managing, and
delivering rides where adopted uncritically for on-demand transit; however, there are important
differences between on-demand transit and rideshare systems. At a very basic level, rideshare
systems rely on private vehicles and typically provide individual, door-to-door transportation.
In contrast, on-demand transit use specialized vehicles whose drivers have received specialized
training, and trips are not individual door-to-door, they are often organized around a limited
number of virtual stops and require multi-passenger routing to preserve some of the efficiencies of
fixed-route service.

Within these differences arise important tensions in the way interfaces for using on-demand
transit present functionality to rider and vehicle operator alike. Because early pilot systems for on-
demand transit have so heavily built on the information design and interaction idioms of established
rideshare interfaces, they have introduced mismatches between user expectation and system
capability; they have also introduced changes into the work environment of transit operators who
now have to bridge between the rules and accountabilities they have in providing transportation
to the public, and the shifted expectations of individualized transportation introduced by the
on-demand interaction. These differences matter, as the superficial analog between rideshare
services and on-demand service has led to interfaces and underlying computational management
that misplace assumptions about how vehicle operators interact with the service, manage their
work, and engage with their ridership.

The study we present here provides insight into the consequences of these differences and
the changing work environment of transit operators following a 6-month pilot deployment of
on-demand transit in a city in the Southeast U.S. To date, evaluations of on-demand transit have
largely been focused on passengers’ experience or on system-wide effects induced by introducing
this new category of service [33]. These studies have demonstrated the tension between perceived
improvement to transit service [73], and the resilience of entrenchedmodes of transportation despite
improved cost and efficiency [68], but have not closely examined how on-demand systems affect the
work of being a transit operator. Instead of focusing on the rider experience, we were specifically
focused on the impact the new software and interfaces had on the vehicle operators. We wanted
to understand how the interfaces of the on-demand system (re-)structured work and mediated
between operator and management, as well as operator and transit rider. To do this, we conducted
ethnographic observation and semi-structured interviews with the transit operators involved in a
6-month pilot deployment of on-demand transit in our city. Our analysis of these interviews provides
insight into the vehicle operators’ daily experiences with the technology environment, customer
interactions, operator safety, and dispatch interactions. Across these areas, there was a common
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thread that highlighted how the on-demand transit system created and structured differential
visibilities between frontline workers and management, altering the realities and expectations of
being transit service providers. Our work contributes to a growing body of literature in human–
computer interaction (HCI) concerned with the future of work, and in particular, on the changes
technology is bringing to the blue-collar workforce (e.g., [13, 22, 64, 67]).

2 Related Work
The transformation of the workplace has long been a foundational element of HCI research. That
pursuit was initially anchored in the locations and domains of different forms of knowledge work
[24, 50, 72], but as computing capabilities have spread through all aspects of contemporary life,
we now find computing making new inroads into manual and blue-collar work environments
[17, 46, 64]. As these work environments change, we need to better understand how to build
interfaces and systems that integrate into patterns and practices of work that are fundamentally
different from the office workplaces of computing’s and HCI’s origin. Among these differences,
there are alternate material constraints with respect to mobility and durability of devices in blue-
collar work environments, as well as considerations around worker and public safety. These factors
arise both through the way new systems organize work and workers, and through the socio-
technical interactions between work and social environments. Understanding how to design for
these environments first requires us to understand how work is organized and undertaken so that
the assumptions we might carry forward from existing systems can be identified and examined.
The evolution of public transit is one such setting where work is being transformed through
new technologies. The analogous interfaces brought over from rideshare platforms introduce
complications because the work conditions and environments of public transit bus operators are
very different from the individual proprietor model that is the foundation of the rideshare platforms.

2.1 The Move to On-Demand Transit
While on-demand transit has received renewed attention, it has existed in different forms since
mid-last century. The Aramis service in France is one such system developed in the late 1960s that
attempted to provide personal rapid transit to link a growing suburban ridership to existing urban
transit hubs [37]. The recent vigor in the development of on-demand services leverages recent
advances in mobile computing and machine learning to provide a more flexible and responsive
transit service to improve availability and access to existing transit networks [26]. Within the U.S.,
developing new modes of public transit is crucial because urban mobility remains a major barrier
to enabling economic and social security. Access to jobs [14, 70], education [15], healthcare [16],
and food all greatly depend on individuals and families being able to access transportation [54];
and in the U.S. context, that typically means owning a car [9, 42]. For low-income individuals, car
ownership remains a challenge, and limited service from existing public transportation networks is
often unable to make up the difference. The result is that functional urban mobility is effectively
inaccessible. For a time, ridesharing services from companies like Uber and Lyft were advocated as
solutions to these accessibility issues; however, such services remain expensive when compared to
transit, and they contribute to an increase in road-network congestion and undermine efforts to
make the overall transportation network more sustainable [20].

Expanding public transit is one way to address issues of cost and traffic pressure: public transit is
both more cost efficient and makes better use of existing, and finite, road infrastructure. However,
public transit authorities have struggled to provide robust first/last-mile access within their transit
networks [28]. On-demand transit systems address this by providing shuttles for the first/last-mile
of connectivity to existing fixed-route bus and rail transit hubs. On-demand transit differs from
micro-mobility, where scooters or other forms of individual transportation close the first/last-mile
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gap, in that the vehicles are multi-passenger and the routes are multi-stop, thus regaining some of
the efficiency of fixed-route service. To make this work, on-demand systems build on sophisticated
routing and scheduling models to more efficiently integrate riders with high-volume transit hubs
to reduce overall transit time and make the best use of existing infrastructure [5, 18, 55].

The development of this category of public transit represents a significant shift in how transit
authorities organize and provide accessible transportation. In particular, these kind of responsive
transit systems allow for temporal and geographic flexibility—concentrating additional capacity
when and where it is needed—without the infrastructural overhead needed for fixed-route buses
or rail. Furthermore, because on-demand services use smaller vehicles, they are able to provide
access to parts of a city that might otherwise be inaccessible to large city busses. Pilot studies for
this category of transit have rolled out in Canberra, Australia, and in Ann Arbor and Ypsilanti,
Michigan. More recently, initial commercial deployments have begun with transit authorities in
the U.S. and Europe.1

While this new category of transit service is transforming how cities address issues of transit
access, they are also transforming how work is done within the transit authority. Particularly
for vehicle operators, the move from fixed-route service to an on-demand model introduces new
technologies that need to be managed, new processes when passengers board and alight, and
different expectations from the riding public as an on-demand service begins to look like the
individual ridesharing services of Uber and Lyft while still operating under the labor and regulatory
environments of established transit agencies.

2.2 Digital Labor Platforms Meet Traditional Workplaces
HCI and related fields have long identified the challenge that new workplace computing capabilities
introduce mismatches on whose shoulder new types of labor falls where the benefit of that labor is
accrued [34, 35]. However, those early settings were largely focused on forms of administrative
work and how that work related to organizational and professional practices—largely human,
social settings. The introduction of algorithmic platforms shifts the dynamic from a data entry and
management setting where computing infrastructure connects different human labor roles, to a
task and process management setting where the algorithmic system dictates the work conditions to
the human. In these new regimes of algorithmic work management, the system brokers all aspects
of the work experience, setting the tasks, the timing, and the completion criteria. Further, the
system is the work as there are no other channels of access to management or co-workers. When
those channels do arise, they sit outside the managed environment in parallel systems for worker
organization and mobilization, as in instances seen through efforts to support MTurkers [30, 60],
and in targeted interventions to provide automated support for gig-platform delivery drivers [11].

Rideshare platforms are an example of this class of algorithmic work management, where a
complex computational system orders requests and directs human labor to satisfy those requests.
As such, one place to start to understand how computing is transforming work is through services
like Uber and Lyft where a growing dependence on algorithmic management raises particular
concerns around the effect on the human experience of doing the work. One key risk is that
algorithm-mediated work introduces a new way of inducing labor exploitation through information
and power asymmetries [36, 56, 74]. While these concerns have arisen out of rideshare platforms
(and other so-called share-economy settings) where algorithmic platforms are effectively organizing
a labor market, for on-demand public transit, the technology is not organizing a labor market
itself, but is instead organizing tasks within an established and hierarchical setting, with long-held
norms, professional accountabilities, contracts, and importantly, labor unions. This mismatch raises

1See https://ridewithvia.com/case-study
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the question of what happens when tools explicitly designed to operate outside of established
regulatory settings are folded back into those settings where conditions and accountabilities need
to be maintained?

As computing continues its move out of knowledge-environments, we need to develop a similar
understanding into the dynamics make traditional workplaces. Here “traditional” is a shorthand for
blue-color, skilled, and other physical work environments that have, until recently, largely not been
the imagined users at the center of computing-driven workplace changes (see e.g., [57, 58, 64]).
The tension here is that the kinds of efficiencies and optimizations that computing offers the
knowledge worker do not resonate with, nor are they meaningful for, the skilled laborer [41, 59].
The introduction of computing transforms manual work into data work, undermining worker
autonomy, professional identity, and sense of meaning [4, 64].

2.3 Worker Well-Being
Beyond managing on the job technology, a key consideration for a worker whose job interfaces with
the general public is that of personal well-being. Working with the public introduces a set of risks,
but also a professional identity around service. Part of the balance between these rests in operator
autonomy. Even though there are important differences between on-demand transit operators and
rideshare drivers, the way these two kinds of systems organize work share enough similarities to
indicate where problems might arise due to the new exposures posed by algorithmic management
[27, 45, 76]: both enable greater flexibility by directly requesting the location and timing of ride
pick-up and drop-off, and vehicle operators in both systems respond in situ to incoming ride
requests rather than follow a fixed route and schedule. This creates a set of potentially common
factors that contributed well-being for both rideshare and on-demand transit operators resulting
from the dynamic and unpredictable work environment.

Here, well-being describes “the combination of feeling good and functioning effectively” in the
workplace [29]. The notion of well-being touches many attributes that make a workplace attractive
and a job desirable. Across the different elements that contribute to well-being, the most consistently
identified factors are worker autonomy and fair and ethical management [23, 39, 52, 66]; essentially,
a workplace that respects worker expertise and trusts them to do their job in the best way they see
fit, along with a management team whose values match creates an environment where workers
can thrive. And yet, the conclusion from prior analysis of algorithmic work management systems
suggests that the “the impact on workers’ autonomy [from these systems] is consistently negative”
[52]; and in particular, the automation of work assignment has been shown to have negative impacts
on worker autonomy and experiences of well-being [39]. These contribute to a mismatch between
the way these automated systems design work and the way workers wish to carry it out.

Interpreting these issues within the context of on-demand transit, the initial similarities between
rideshare platforms and on-demand transit systems begin to fray. Where drivers for rideshare have
some control over what rides they accept or decline, the hours they work, the duration of their
shifts, and where in the city go, on-demand transit operators do not have those same choices. At
the root of these difference is that urban transit authorities are under a different set of regulatory
obligations than private rideshare, and as such must serve everyone within a service area. Operators
cannot refuse a ride request or choose to exclude neighborhoods. These mandates obviate the
unintended bias that can appear in other rideshare platforms where workers avoid neighborhoods
or customers based on perceptions of gender and race [25], but they also mean operators need to
navigate difficult interactions with the riding public [19, 69]. The most significant outcome is that
operators have very little say in how their work is directed.

The consequence of these differences is that rideshare platforms provide a useful, but limited
point of departure for understanding the worker experience of on-demand transit systems. And
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developing robust insight into how work and work conditions are changing as these systems
are developed and deployed across the U.S. is crucial to building human-centered interfaces that
empower, rather than disenfranchise workers across all sectors, not just knowledge workers. The
study we present here advances research on worker experiences as blue-collar jobs continues to be
transformed through the application of automation and computer-mediated interactions within
the work environment. This includes understanding experiences of well-being within the work
environment and how work practices and expectations are changing as a result of new capabilities
for, as well as new demands on, the labor force.

3 Context and Method
Beginning in March 2022, the local transit authority and our university partnered to run an on-
demand transit pilot. The research team included investigators from the fields of urban planning,
civil engineering, systems engineering, and HCI all working with the city’s public transit agency to
plan, develop, and deploy the pilot. The pilot ran in pre-defined service zones that were anchored by
a subway or bus transit hub with the expectation that the service would provide first/last-mile access
to those transit hubs for the surrounding areas that had poor or no existing fixed-route service.

The pilot initially started in three zones, anonymously referred to here as East, West, and South.
The initial zone boundaries were expanded in May 2022 to improve service access, and a fourth
zone, North, was added in a more suburban area. Zones East and West were primarily residential
areas. The South zone was a commercial area where several large warehouse distribution centers
were located. In each case, the zones were selected based on limited access to current fixed-route
buses. The service was meant to expand access to the residents and workers by linking riders to
existing bus and rail services at the in-zone transit hubs. Trips on the service were limited to within
each zone; there were no cross-zone trips provided, and zone boundaries were strictly adhered
to. The service was available weekdays from 6 am to 7 pm and cost $2.50, which included transfer
to/from bus and rail service. This price point was consistent with current transit fare and did not
reflect the actual cost or anticipated fee structure the transit agency might adopt if the program
were to be implemented beyond the initial pilot.

Volunteer vehicle operators came from the transit agency’s paratransit service. The paratransit
service runs specialized vehicles to service individuals with physical disabilities who cannot
otherwise access transit, and as we discuss below, became a basis of comparison for the operators as
it was run as a reservation-based, door-to-door service. The reason the agency solicited volunteers
from paratransit was because the vans being used for the pilot were the same as those used for
paratransit—multi-passenger vans that were ADA accessible—and so the operators were already
trained and licensed on those vehicles.

High-level attributes of the operators in the pilot: 12 of 17 operators were female, 5 were male;
professional experience ranged from driving for the transit authority for 1 year, to almost 10 years.
Operators had set shifts throughout the pilot, with a morning shift that ran from 6 am to 1 pm and
an evening shift that ran from 1 pm to 7 pm. Nine of 17 participants only drove the morning shift,
five only drove evening shift, and the rest of the operators drove a mix of morning and evening
shifts throughout the duration of the pilot.

3.1 Method
To understand operator experience driving for the on-demand service, how they managed rider
interactions, and how the service compared to the normal service they provided before (and after)
the pilot, we conducted ride-along observations and semi-structured interviews with the vehicle
operators who were part of the pilot. We spent a total of 4 hours of observation in the West service
zone to gain insight into the practical physical and embodied experience of using the on-demand
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service. Observations occurred early in the pilot and we selected the West service zone because
it saw rider adoption earlier than the other zones. The observations were conducted to help the
research team understand the basic flow of work—the see the service in action—and to orient our
semi-structured interview script. The subsequent semi-structured interviews were held after the
conclusion of the pilot program once the operators returned to their prior assignments in paratransit.
The interviews were scheduled at the end of the operators’ scheduled shift and conducted in one of
two vehicle depots. Vehicle operators did not have to agree to the semi-structured and we made
clear during the process that they could elect to not speak to us or end the interview at any time.
The time spent in the interviews was compensated at the operators’ normal hourly rate by the
transit agency.

In total, we conducted eight semi-structured interviews with a total of 17 vehicle operators. The
semi-structured interviews were conducted by two researchers, were audio recorded, and then
transcribed for analysis. The semi-structured interviews were designed to allow for individual as
small-group interviews to manage power dynamics between researchers and the vehicle operators
and as a way to manage the logistic of several operators ending their shifts at the same time. Three
of the interviews were with individual operators, two with two operators together, two with three
operators, and one interview grouped four operators together. We recognized that small-group
interviews can introduce challenges for allowing every individual to share their experience—
commonly due to one person dominating the conversation or steering the conversation in a
particular direction. To counter these pitfalls, we worked to give each operator time to respond to
our questions, following up directly if an operator did not answer, and we followed our interview
script closely to ensure each operator had the opportunity to respond to all of our questions.
Reflecting on our approach, the small-group sessions were far more effective than the individual
sessions at eliciting detailed and comprehensive accounts of their time working on the pilot. We
believe this is in part due to the shift in the power dynamic during the pair-wise and small group
sessions and from operators being able to remind each other and recall experiences from a pilot
that ran for 6 months.

The interviews ranged from 20 to 80 minutes in length depending on the time it took to elicit
responses from each operator (see Table A1 in Appendix A for additional details). Following our
interview guide, we asked the operators about their driving experiences in the pilot, their typical
workflow, how they managed the software, how they interacted with riders and dispatchers.
We wanted to know how working on the pilot evolved from the initial launch through to its
conclusion and for insight into where they thought the overall service could be improved or be
made better—either for ridership, or for themselves as employees.

We analyzed the transcripts of the interviews inductively, allowing us to develop themes around
work practices that captured the experiences operators had when using the technology and carrying
out their daily work responsibilities [12, 62]. Our focus during the coding process was on instances
where operators discussed specific experiences with the technology, when they elaborated on how
the technology and novel transit service impacted their interactions with their riders; and on how
the pilot program changed their work environment, including labor conditions and relationship to
existing processes and workplace expectations.

4 Findings
Through our analysis of the interview data, we developed four thematic areas of attention for the
transit operators, including: technology environment, customer interactions, operator safety, and
dispatch interactions. Each of these areas developed from the experiences the operators discussed
during the interviews and the key breakdowns and concerns they had to manage during the
six-month pilot.
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4.1 Technology Environments
The first thematic area concerns the technology environment the operators inhabited. Each of the
operators had been working for the transit authority for at least 1 year, and consequently, had to
adapt from a familiar set of in-vehicle technologies and processes as the pilot program launched.
The biggest change for the operators was the consolidation of interfaces they needed to manage
from several, to a single Driver app installed on a tablet computer mounted to the right of the
steering wheel. The existing process for paratransit revolved around an older mobile device that
ran what was called the Mobility app, along with paper records that were set out with the operator
at the beginning of each shift. Operators would need to enter addresses from the paper records
manually into the old application, which then managed routing and directions to pick-up and drop-
off addresses. The paper records were also used to track riders and maintain records. In contrast,
for the on-demand pilot, these interfaces were replaced with a single Driver app that provided all
the features needed to operate the on-demand service: acknowledging ride requests, providing
turn-by-turn navigation, checking passengers in as they boarded the vehicle, and checking them
out once they arrived at their destination.

Through the interviews, the operators agreed that the pilot Driver app was easier to use than the
existing Mobility app. O1 mentioned that “the whole app was simple and easy compared to the
Mobility app because we have less to do. We don’t need to manually switch in and out of the app…
[Routing] is through Google maps and it’s all blended in.” O3 shared the same opinion, adding that
“[on Mobility app], you gotta take the address for pickup and put it in, it’s better to not have to
do that [on the Driver app].” Compared to operators’ experience driving for paratransit, which
required repetitive and disruptive manual data entry for service record keeping and navigation,
the Driver app reduced this administrative burden by integrating into a single interface that did
not disrupt the operator’s workflow. Further, because it was built on new tablet hardware and
software (an Android tablet), integration across the Driver app, turn-by-turn directions in maps,
and direct network-enabled connection with the service back-end, there was less work for the
drivers to manage in the technology itself.

However, there were some technical breakdowns and process challenges that arose through
running the pilot program. The most prominent challenge was how the Driver app managed notifi-
cations when new trip requests arrived for specific operators. Rides were assigned algorithmically
by the system—a ride request would be initiated by a rider and the system would route that request
to the nearest vehicle. The operator would then need to accept the request. If that did not happen
within an allotted time, the request would be routed to the next-closest vehicle or trigger interven-
tion from dispatch. This procedure created two kinds of breakdowns. The first was connected to the
technical dependency that the in-vehicle tablet was working and responsive, which was not always
the case: O3 complained that “I don’t even know… Some mornings you hear [the trip request alert],
some mornings you won’t.” In addition, O2 recalled that “[sometimes I came back from a break], I
had to close out and open the app back up again for a few times – it seemed the app just froze the
tablet.” O11 got logged out of the app randomly and unintentionally, and “[the Driver app] did not
even make a beep.” If the operator missed too many notifications of incoming trip requests, this
would eventually trigger intervention from dispatch. This intervention highlighted an increase in
operator surveillance enabled by the on-demand system. Where monitoring was previously done
via radio and intermittent vehicle location updates, the on-demand system enabled fine-grained
and near-real-time monitoring of operator activity, contributing to an erosion of autonomy. The
second breakdown was social, as some operators were identified as gaming the system by declining
requests so they could remain parked in the idle location. While this created some tension between
operators, the bigger impact was on the poor rider experience because the declined rides made it
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appear like the service was not working or was slow to acknowledge and set up a trip. This was
particularly acute for trips that were a transfer from a train line to the on-demand service: riders
could see the service vehicles in the parking area of the train station and became confused when
their requests did not result in the vehicles moving to the pick-up area. O6 explained, “we’ll be at
the train station [parked in the idle area], by the time we start to pull out, they [riders] already
walking to the bus, and I’m like, you didn’t even give me a chance to come around to get you.”

Another frustration emerged from the workflow to acknowledge pick-up and drop-off. O5
described their frustration in redundant flows to confirm pick-up/drop-off: “there are a little too
many tedious steps to confirm a pickup- you have to first confirm arrival, then confirm the rider,
and then finally confirm pickup.” For the purpose of the pilot, the operators also had to document
pick-up and drop-off on paper—this was for continuity in the existing paper-based tracking and
archival process in the transit authority. Less apparent from the direct description of the repetitive
process is the visual interface and interaction paths needed to accomplish these repetitive tasks
(Figure 1). The entire interface used current Android tablet visual layout idioms; however, those
idioms assume a screen distance easily glanceable and within easy reach. The mounted location
of the tablets in the vehicles was barely within immediate arm’s reach, and much lower than eye
level—operators would need to fully extend their arms toward the device and to look down from
looking up at the road to interact with it. Further, the scale of visual elements on the screen was
smaller than appropriate given the distance the screen was situated from the operators’ eyes.
This caused operators to spend significant time seeking and reaching for the interactable button
located at the bottom of the screen (Figure 1). The combination of the smaller perceived size and
the placement of the screen created safety concerns within a safety-critical environment [8, 32].

Feedback was also gathered about the Driver app’s designation of pick-up and drop-off request.
Operators felt their time was not being optimized and devised their own routes for picking up riders
they knew. O4 and O5 both wished that the Driver app could notify them of new trips on their way
to a destination. O5 added that “it happens very often after I drop someone off, I get a new trip that
brings me back to right where I was [on my way to finish the drop-off]… Just give me a chance to
deviate [from the order of locations that the app tells me to go in].” This experience was puzzling
to the research team because the value of the on-demand service is that it was meant to manage
in-coming ride requests so that the vehicle would have multiple riders by the time it arrived at its
destination (typically a train or bus transit hub). Due to safety regulations, the transit authority
only allowed new trip notifications to come in when the vehicle was determined to be “stopped”—in
order to prevent driver distraction. The mismatch here between existing safety regulations and the
more dynamic needs of an on-demand service introduced a challenging inefficiency to the service
where operators were left traversing their service zones, often with only a single rider aboard.

By the end of the pilot, the operators were familiar with the software, but also felt that a lot of the
process had been left to them to simply stumble through and figure out on their own. They wanted
far more comprehensive training about the system in general, including training that would help
them aid riders unfamiliar with the app. O4 and O5 specifically noted that not a lot of training was
provided up front: “we had to figure it out as we went… if you do bring [the pilot] back, you’re
gonna need more than just 2 hours of training.” This underscores a kind of hidden assumption in the
way the pilot was rolled out by the research team and transit agency: the interfaces were viewed
as familiar enough but were not designed specifically for this transit agency with a clear path of
migration from the existing technology ecosystem to the one used in the pilot. Part of this is a
natural limitation of a time-limited research pilot, but it also reveals the role the work environment
plays in how new systems are adopted and adapted—a role that is familiar in knowledge work
settings [49, 50, 51] but under appreciated in blue-collar work environments [64].
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Fig. 1. Screenshots of the Driver app illustrating workflows for picking up and dropping off a passenger.
(a–c) capture waiting, picking up, and confirming interfaces that need operators attention. (d–f) illustrate the
drop-off flow with confirmation once at the destination. Full-size screenshots can be found in Appendix B.

4.2 Customer Interactions
In addition to managing the technology for the pilot service, operators were also ambassadors to
help explain and promote the pilot service. O5 recalled passing out fliers to people in the beginning
and O1 mentioned that in the beginning of the pilot, they “got off the bus and talked with people
walking by to make them aware [of the program]… and all downloaded the [rider] app on the
phone and got familiar with it… and answered questions for people who walked up.” However,
despite often being the face of the pilot program to the riding public, operators were limited in
their ability to provide technical support. O13 talked about observing riders’ confusion about using
Rider app to request a trip: “people are showing me the [rider] app trying to figure out how to get
a ride… (but) their app was completely different from ours. So, we can’t tell them how to use the
app either.”
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This created a twin set of informal responsibilities for the operators, explaining the service and
providing live technical support for an application experience that was unfamiliar. Explaining the
service was important, in part, because it was a novel service in the city and local transit riders
needed to know how it differed from the existing fixed-route buses. It was far more difficult to
provide live technical support because the way the operators experienced the service through the
Driver app was far different from how Riders experience the service through the customer-facing
application.

When carrying out specific rides, the operators wanted more information to help them identify
riders and communicate with them during the process of pick-up and drop-off. O4 pointed out:
“Sometimes we pull up… but the rider was across the street or a little further in front…”; as well as
an instance where traffic was blocked due to a train stopped on its track for a long time, causing
“[the rider to] cancel the ride and re-book it, but there was no way to tell her what was going
on…” Similarly, O12 shared that “[the virtual stops] just show up in the middle of the road – would
have been nice to know where people going… like if it’s a bus stop/laundromat… so we can drop
them off.” These situations resulted from an interaction between how the on-demand service was
implemented and the real-world constraints of maneuvering a large vehicle in traffic. The way the
service identified stop locations was through a series of virtual stops that populated the roads in
the service areas. These served as pick-up and drop-off locations and were not quite door-to-door
but were dense enough to minimize how far riders would need to walk to find a pick-up location.
Within the Rider app, however, the virtual stops did not always indicate which side of the street
they were on, and in many cases, could create unsafe traffic conditions by having the transit vehicle
stop along busy or fast-moving road segments. These ambiguities and the need to ensure safe
vehicle operation meant the operators wanted more information about where they were going and
a better ability to adjust based on their knowledge of road and traffic conditions in the service area.

4.3 Operator Safety
One of the major changes to the overall work environment for the operators was the transition
from driving for a service that only carried screened passengers, to one that would accept any
rider with valid fare. The paratransit service that provided operators for the pilot did not serve the
general public in the same way, and, as the operators pointed out, the differential risk associated
with serving the general public was reflected in the hour wages of paratransit operators compared
to fix-route operators: simply, fixed-route operators were paid more.

Riders who use the paratransit service need to apply and demonstrate specific accessibility needs.
Further, when using the service, they must reserve their ride 24 hours prior, and they must show
photo ID before boarding a vehicle. In comparison, the on-demand service was meant for anyone,
riders simply needed to download the Rider app and register an account with their e-mail addresses
before they could start requesting trips. There was no further verification of their identity. As
O12 explained: “[for paratransit] we know their name, we know their address, we have contact
information…. for [the pilot], they [can] put random names [in the app] and it could anybody.” This
comports with conditions that have been shown to make rideshare drivers feel uneasy – drivers
publicly share their car numbers, photos, and names with riders while riders “only needed to have
a smartphone, an e-mail address, and a phone number in order to register as a passenger” [43].
There is very little protection for the drivers and very little recourse for identifying bad passengers.
O11 demanded that, “at least we need rider’s real names and profile pictures.” Further, operators
remarked on how the service, by design, took them deeper into neighborhoods than fixed-route
buses: “We’re basically almost pulling up directly to people’s house. So like we’re being put in very
compromising positions, because we’re [a] big [vehicle]…” (O11).
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The timing and geography of the pilot also played into perceptions of safety among the operators.
Prior research has found that rideshare drivers strategically choose to work in certain locations
at certain times to avoid unsafe conditions [2, 38]. The pilot service was much more constrained.
Operators were assigned one of two shifts, morning or afternoon, within the areas of operation.
The areas chosen for the pilot program were, by design, poorly served by existing transit. This
attribute coincided with these neighborhoods being largely low-income and distressed areas where
individual safety might be a concern. O11 recalled that “Once I was asked to go sit at the [train]
station. I was like no, I’m not comfortable with that… And then later on that week, somebody got
shot at the train station somebody got stabbed at the other train station… I’m like you can’t be real.”

The way the pilot service was designed, the transit authority identified idle locations where
vehicles would go to wait when no riders were currently being dispatched by the system. These
locations were spread throughout the service zones. There was always an idle location at the
zone-anchoring transit hub, while others were located in parking lots or other out-of-the-way
areas to reduce the impact of traffic on the service. These locations contributed to perceptions
of vulnerability, but also meant that operators had specific challenges supporting each other due
to limited communication and shared situational awareness [75]. O11 and O12, who both drove
during morning shifts, shared how the situation was worsened by being separated from other
operators especially during hours of darkness: “they separated us [into different idle locations]
after expanding the zones since there were only 5 of us… so I was sitting behind [a grocery store]
by myself, 5 am in the morning, pitch black… if something happened, we could handle it together…
versus you separating us and I’m by myself.”

Taken together, the change of ridership, the assignment of locations within more distressed parts
of the city, and the need to idle at fixed locations while awaiting new ride requests made for an
overall work environment that was more stressful. This was expressed most acutely by the female
operators, in part because they initially chose the paratransit service because of the added security
it offered as a result of population and procedure for gaining access.

4.4 Dispatch Interactions
Dispatchers are the only source of communication between operators and riders and serve as
the starting point for resolving any problem. However, dispatchers’ supervision was frequently
perceived as aggressive and opaque to some operators. In part, this was due to information asym-
metries in the system where operators and dispatch had different insight into the present situation
but no low-friction way of sharing that wider context. These asymmetries expressed themselves
in particular ways within the on-demand pilot, but share similar consequences as information
asymmetries that have been noted in other rideshare platforms [76].

One of the most common breakdowns was if a trip request was canceled. Due to limitations in
the pilot software platform, those canceled trips were only reflected to the dispatch operators who
managed the service areas: they were not automatically forwarded to the vehicle operator so they
could divert or stop to accept a new request. O2, O4, O5, and O7 shared a common frustration of
not being notified by dispatchers when a trip is canceled. O4 and O5 recalled that they “got notified
of cancellations too late” and they were “making ‘blank stops.” O7 asked for timely updates about
canceled tips: “Just tell us if someone canceled.” The delayed information sharing contributed to an
adversarial relationship with dispatch, where the operators needed more support while acting on
requested trips.

This adversarial relationship ran into folk-theories about how the on-demand service worked.
Ride assignments were all made algorithmically by the software platform developed by the research
team for the pilot. But due to problems of missed notifications or other technology problems, some
operators believed that dispatchers were not assigning rides equitably—they misunderstood that
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ride assignments were made automatically and that dispatch would get involved only in instances
where multiple ride requests went ignored (intentionally or, more frequently, due to the tablets
not working reliably). For example, O11 felt like they got assigned too many trips while some
other operators were slacking off: “There needs to be a better way to monitor the operators… Some
people just log off… and don’t know that this person isn’t logged in… And then I’m like, wow, I’ve
had like 12 trips, and they are still sitting here.” While infrequent, this social breakdown arose from
gaps between algorithmic work management, worker surveillance, and an ability to skirt work
accountability within the on-demand system. While O11 wanted more oversight to prevent this
situation, O12 did not like the surveillance from dispatchers, pointing out that they “check on where
you are too often” and demand “clear timing of how long we’re expected to take to go somewhere…
but sometimes there’s traffic.” There was a kind of misalignment where the system enabled insight
into operator conduct when they were doing their job, but failed to provide oversight in the rare
instances where operators avoided their responsibilities.

Dispatch interactions were typically infrequent and the result of some technical breakdown—such
as when ride requests went unanswered. The exception was when operators needed to request and
schedule breaks, which all flowed through dispatch in a way that was different from the paratransit
service and from the fixed-route bus service where natural breaks occurred at end stations. Pilot
operators received ride requests continually and had to request breaks manually when needed. As
O1 recalled: “we have to get on radio and let Dispatch know – we can’t go to the bathroom all at
the same time.” Breaks were not always granted, especially during busy hours, which included the
entirety of the evening shift. O7: “Sometimes a new trip comes right up after you drop off… so it’s
hard to take bathroom breaks. With [paratransit] I can get a nice break… [in the pilot] towards the
end we really need more operators [to manage breaks]…” Bathroom accessibility was also an issue
in some areas. O4 recalled “I went to [the grocery store in one zone], but when driving in [another
zone], there was only one bathroom [at the train station] for all employees… and we didn’t have
a card to access it…” That in situ operational decisions were taken away from the operators and
made by dispatch over a radio amplified some of the agonism between labor (the operators) and
management (the dispatchers).

The information asymmetry was threaded throughout the pilot. The software platform was meant
to offload several tasks and ride assignments to an algorithmic system that would optimize the
service for load and time-to-destination. The role of dispatch was to help coordinate where the
system was unable, and to provide information to operators as needed. The other role of dispatch
was operator oversight, and as is often the case in hierarchical work environments, oversight
became the priority over coordination. Dispatch used the ability to track operators to police and
discipline the operators’ work environment [21, 65], but they simultaneously ignored the local
and situated knowledge of traffic and road conditions that might prompt deviations from expected
temporal and geographical boundaries.

5 Discussion
Reflecting on the workplace changes brought on by the on-demand transit pilot, it becomes clear
how pervasive the effects are in reconfiguring how operators did their jobs. These changes occurred
across the technology environment, customer interactions, perceptions of safety, and relationships
with management, all of which had impacts on operator experiences of well-being. And while our
findings echo that of earlier work in HCI looking at the changing landscape of operator-focused
public transit technology [53], there are differences between technologies that help augment
existing work practices and those that fundamentally transform expectations of the work being
done. Understanding the extent of these changes is important as it helps HCI researchers understand
better how to design technologies for work environments that come from different legacies of
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where and how computing mediates work. It also underscores the role existing work practices,
expectations, and cultures of workplace identity shape how both technology and its role in the
workplace are perceived [57, 58, 64].

5.1 Mediated Visibilities
A key element to how the on-demand service was experienced was the differential visibilities
riders, operators, and dispatchers had to each other. The consequences of differential visibility
within the system meant that the kinds of micro-coordination that mobile computing has long
enabled was not present [61]. On the benign side, the system did not effectively communicate back
to operators when a trip had been canceled; on the more significant side, there was no way for
operators and riders to coordinate around alternative pick-up locations when the options provided
by the automated system turned out to involve dangerous situations—typically due to stops in
high-volume, high-speed traffic, or due to stops signaled on the wrong side of a multi-lane road
without a place for safe pedestrian crossing. Taken together, this asymmetry led to a disempowering
effect for both operators and transit riders: the operators were unable to make effective real-time
adjustments in a service designed for dynamic, real-time adjustments; and the riders ended up
having to adjust and move in order to meet the service even though the service was meant to
deliver itself to them.

Looking forward to how the mediated experience undermined both operator and rider experi-
ences, empowering smooth interaction between operators and riders requires more information
visibility between different parties and an ability to communicate and coordinate directly, without
the bottleneck of relying on the dispatcher to relay messages. Mutual visibility of operators and
drivers would give each other enough situational context, enabling the service to meet customer
need more appropriately, whether that was the result of specific accessibility needs, or as a result
of local conditions in the urban environment.

We would first offer that the rough edges of the research product used to run the pilot were
anticipated. A significant goal of the pilot deployment was to understand with more fidelity and
specificity where the operator- and rider-facing interfaces needed to be improved and to what degree
those improvements were constrained to the interfaces themselves versus changes that would
be better addressed in how the service was organized and implemented. Interface-level changes
would include streamlining the workflow to empower on-demand operators to take appropriate
breaks without interruption of the service. System-level changes could include re-examining the
allocation and location of the virtual stops riders used to indicate pick-up and drop-off locations
so that dangerous traffic conditions or difficult vehicle maneuvers would not be easily requested.
System-level changes would also include better alignment with infrastructure that reflects the
human needs of operators and riders, e.g., allocating locations with bathrooms.

Beyond direct experience of using the driver interface, the on-demand platform played an
important role in supporting operator safety and well-being. Here again, differential visibility and
information asymmetries introduced perceived risk in how operators were exposed to unknown
individuals. This is largely the confluence of two factors: (1) as covered in the findings, the expec-
tations of the operators coming from the paratransit service where riders were screened; and (2)
because pick-up and drop-off locations could be anywhere in a service zone, operators were often in
infrequently traveled and less public locations than fixed-route bus service would normally operate.
Together, these conditions contributed to perceptions of risk because of unknown rider identities
and being situated in environments by themselves. Here, improvements to the system to capture
and share rider identity would be a direct response, and because the service is provided by public
transit, we can imagine that some of the concerns of implicit bias and racial profiling would be moot
due to differences in how service is delivered [25, 44]. In addition, peer-to-peer interaction avenues
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between operators would provide support for one another, amplifying the situated expertise on
traffic and safety conditions as they traversed their service zones. This would also benefit overall
worker well-being, as meaningful social and collegial relationships in the workplace have been
found to buffer work-related stress, including safety concerns [31].

5.2 Socio-Technical Work Ecosystem
Work is constantly mediated by a set of social, technical, and organizational practices. Establishing,
and re-establishing those practices is part of what makes the workplace work [40, 47]: expectations
at all levels, from customers, to frontline employees, to management slowly build out how the
workplace functions [6]. Changes in one of these areas inevitably lead to very different sets of
outcomes. By example, in our fieldwork with the on-demand transit operators, they discussed how
fixed-route service operators had different expectations with respect to the kinds of customers they
had to serve, and how those expectations were reflected in different pay and work conditions as
compared with the paratransit service that was the long-term home of our operators. Breaking down
or blurring those distinctions runs up against worker expectation both in terms of the conditions
of work, as well as for the compensation provided for that work.

During the pilot, operators were subject to substantial changes not just to what segment of the
transit-riding public they served, but to the technology mediating the service, and management’s
expectations about how they would deliver that service. What was clear by the end of the pilot
was that a successful service deployment would require far more training and integration at all
levels within the transit authority, not simply the successful delivery of back-end computing
operations that managed the on-demand ride queue. While this may seem obvious, the revelation
underscores the frequent misalignment between how management expect technology to improve a
business environment and the reality of how technology changes roll through a workplace and are
confronted with the inertia of how-things-are-done and the professional identities of the workers
who do those things [13, 22, 40].

It is also crucial to recognize the in-between-ness of being a transit operator. On one side, they
are the public face of the transit system and work directly with the riding public; on the other, they
are the frontline worker in a very hierarchical and regulated organization. The operators had to
manage the transition to the on-demand system both outwardly to the riding public and upwardly
through the chain of management in the transit agency.

With customers, this meant providing ad hoc support for a research product [48]—which is to
say a deployed system that was far beyond the stage of prototype, but still missing the fit and finish
of a final commercial product. Some of these details were reflected through an interface that, while
using familiar idioms, was not thoroughly designed to address the accessibility needs of a large
portion of the pilot service’s initial customers. Interface elements were small, account creation
and on-boarding complex, and task pathways for selecting a pick-up and drop-off location differed
enough from familiar services like Lyft and Uber to be confusing to many during their initial
experience with the service. Moreover, the operators were not regular users of the customer-facing
app interface, and so had little direct experience with the challenges customers were facing.

Within the transit agency, the operators were also engaged in managing perceptions of their
work with dispatch, which sat in a managerial role of directing operators to different idle locations
in anticipation of ride requests, ensuring operators were responding to incoming requests in a
timely manner, and approving breaks and other deviations from the established boundaries of
the pilot service zone. The last point created a particularly fraught set of interactions, especially
in the face of dynamic traffic conditions. The on-demand system would report vehicle location
and note if and when it traveled out of the designated service zone. As prior research exploring
the organizational knowledge asymmetries and workplace impacts of GPS monitoring has shown
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[65], location tracking was inadequate to reflect the accumulated expertise of the operators as
they maneuvered their vehicles within those changing conditions. Congestion, rail crossing, and
passenger safety were all reasons the operators reported deviating out of the service zone, but
it was in those instances of deviation they would need to interact with dispatch to explain their
actions. These interactions were something operators sought to avoid as they were intrusions into
their autonomy and were perceived as being a greater professional intrusion into how they were
managing themselves and their work.

The observation and empirical outcome we would like to drive home here is that, even changes
perceived as being modest alterations to existing processes can drive comprehensive realignment
of work and accountabilities within the workplace. This realignment then exerts torque on expe-
riences of well-being [7], either as outside customer experiences and frustration are channeled
through frontline workers, or as changing experiences of the conditions of the workplace create
altered profiles of personal safety and security [29, 39]. It also brings about the common tensions
between workplace transparency and surveillance [22, 67], particularly for categories of work-
ers in hierarchical blue-collar positions where worker autonomy and agency do not mirror the
knowledge-worker environments in which many of these systems are conceived and developed.
Less apparent in this pilot was the role automation played in the shaping of operator work. Because
the pilot deployment did not fully implement dynamic pick-up/drop-off routing (and pilot demand
did not rise to the level that would require it), we cannot specifically address the more complex
scenarios of being redirected while en route in response to new requests.

6 Conclusion
What we have endeavored to illustrate with this study are the pervasive changes to work conditions
new technologies bring when introduced to the workplace. While HCI has a long history of
understanding these changes within the context of the knowledge-based workplace, the conditions,
assumptions, and impacts of new technologies in blue-collar workplaces are now becoming more
salient as computing moves into new environments. By understanding transit operator experiences
with a novel on-demand system and set of interfaces, we were able to gain insight into how
customer-facing blue-collar workers manage their jobs, their customers, and their management.
Issues of individual agency, autonomy, and safety drove many of the operator concerns around how
the system was deployed and its implications to their long-term work environment should it be
adopted beyond the pilot phase. This is particularly important because on the surface, on-demand
transit systems might be easily misclassified with rideshare and other gig-platform systems. And
while some features might be analogous, the overall work environment, professionalization, and
economic structure differ dramatically and play an important role in how operators gain satisfaction
from the work and understand and enact their own autonomy.

While our study provides analytic insight into the work-lives of our transit operators during the
pilot study, it is situated in the context of a public transit agency in the southeastern U.S., and as
such, reflects the particulars of that fieldsite. This context, for example, means that because the
operators in our study came from the paratransit service, their only point of comparison in terms
of how their work changed, was to their time in the existing reservation-based transit service. As
pointed out above, the conditions of paratransit differ dramatically to those operators in the fixed-
route service face. There are opportunities to expand that understanding by including perspectives
from operators across a broader spectrum of transit services and by studying existing systems that
already operate at city-scale and are not partitioned off to relatively limited pilot service zones.
Such a cross-city investigation would help situate the impact of on-demand transit systems across
different transit agency environments and labor circumstances. What our findings suggest is that
there are substantial requirements on system design that are tied to the local organizational milieu.
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The question that remains are what are the common workplace conditions that translate across
contexts to advance positive working conditions for blue-collar labor?

As HCI continues to engage in understanding the conditions and building the interfaces that
will determine the future of work, we need to expand our understanding of work environments
that look and operate very differently than the familiar white-collar and knowledge workers office
environment. The differences include the physical locations and environmental demands on those
systems, but also the organizational, social, and cultural attributes of professional identity and
labor conditions. These elements together create complex relationships to work, to technology, and
to each other.
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Appendices
A Interview Details

Table A1. Breakdown of Interview Duration in
Minutes and Participating Vehicle Operators

Interview Duration (Min) Operator
1 37 O1
2 60 O2
3 57 O3, O4, O5
4 55 O6, O7
5 20 O8
6 40 O9, O10
7 72 O11, O12, O13
8 80 O14, O15, O16, O17
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B Driver App Screenshots
The following screenshots are provided for improved legibility from Figure 1.

Fig. B1. Location of rider pick-up; pick-up initiated by tapping button in the bottom center.
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Fig. B2. List of riders to pick-up at stop—here showing a single rider.
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Fig. B3. Confirming rider pick-up by selecting the check-box.
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Fig. B4. Location of rider drop-off; drop-off initiated by tapping button in the bottom center.
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Fig. B5. List of riders to drop-off at stop—here showing a single rider.
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Fig. B6. Confirming rider drop-off by selecting the check-box.
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