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Home care workers (HCWs) are professionals who provide care to older adults and people with disabilities
at home. However, HCWs are vulnerable and especially susceptible to wage theft, or not being paid their
legally-entitled wages in full by their employers. Prior work has examined other low-wage work settings
to show how technology is designed and deployed has the potential to both cause and address wage theft.
We extend this work by examining the relationship between technology and wage theft in the home care
context. We collaborated closely with a local grassroots organization to conduct interviews with workers
and labor, legal, and payroll experts. We uncovered how the complex, volatile, and diverse nature of home
care complicates the errors in time-tracking systems. Through design provocations and focus groups with
workers and experts, we also investigated the potential of technology as a part of broader efforts to curb wage
theft through educating and empowering isolated HCWs. While we found that approachable design could
reduce errors in existing systems, make employer processes more transparent, and help workers exchange
knowledge to build collective power, we also discuss concerns around burden, privacy, and accountability
when designing technologies for HCWs and other low-wage workers.
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1 INTRODUCTION
Home care workers (HCWs) provide care for older adults and people with disabilities in their
homes by assisting their clients with daily tasks, providing social support, and monitoring clinical
symptoms. Despite their role in empowering clients to thrive in their communities and avoid
institutionalization, HCWs themselves are vulnerable, marginalized workers. Home care has been
historically undervalued and associated with unpaid, reproductive labor [36]. The work is seen
as “jobs of last resort” [40] left primarily to women (85% of HCWs), people of color (63%), and
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immigrants (31%) [87]. Historic and current discriminatory attitudes towards home care work and
workers has continuously excluded this area of essential work from same rights and protections
afforded to other workers [67]. For example, HCWs have been reported as being especially at risk
of not being paid their legally entitled wages by their employers, or “wage theft.” A 2008 survey in
New York City demonstrated that HCWs face the highest levels of wage theft among low-wage
workers, with 83% reporting not being paid overtime premiums, 90% reporting working while not
clocked in, and 18% reporting average hourly wages less than the minimum [15]. These wage and
hour violations compound the financial precarity of already low wages, and a quarter of home care
workers living below the federal poverty line [87].

Several HCI and CSCW scholars have explored the relationship between wage theft and technol-
ogy in other low-wage work contexts [32, 104, 111]. Tippett et al. [104] show that time-tracking
technology has wage theft embedded in its design when it allows employers to freely modify
reported hours without record. Some time-tracking technologies also enforce default number
rounding rules that shaves time off paychecks. On the other hand, Dombrowski et al. [32] suggest
that worker-centered technology could potentially help challenge unfair wage practices by helping
low-wage workers identify and document wage violations to collectively organize. In their assess-
ment of the design of applications that address wage theft, Wolf et al. [111] note that a focus on both
urgent, tactical needs and fostering strategic conditions for social change could produce technology
that can combat the negative impacts of the broader structure of capitalism and neoliberalism.

Given the high prevalence and large impact of wage theft onHCWs, we take inspiration from prior
work to investigate the sociotechnical context of wage theft among this workforce. In particular,
we ask: How could technology design cause and address wage theft for HCWs? To answer our
research question, we partnered with a local, union-affiliated grassroots organization in Upstate
New York, United States. We developed an IRB-approved study with two phases. In Phase I, we
conducted semi-structured individual interviews with workers and labor, legal, and payroll experts
to understand why wage theft happens, what existing methods HCWs currently employ, and the
challenges to addressing wage theft. Then, in Phase II, we synthesized the interview data and
developed low-fidelity design provocations as conversation starters about different technological
futures where HCWs could identify wage theft and act on wage information. We presented these
designs to groups of workers and experts to engage in conversations around the feasibility and
concerns of the role of technology in the fight against wage theft.

Through the two phases, we found that in some cases, issues with technology design, access, and
usability exacerbated the complicated sociopolitical factors that contributed to wage theft in the
home care context, including amplifying unequal worker-employer power dynamics, perpetuating
noninclusive policies set at the agency and legislative level, and further devaluing the autonomy and
voice of marginalized workers. However, we also found that certain technology interventions had
the potential to unify worker advocacy efforts and work towards reducing some of these structural
barriers. Our research highlights the importance of considering the sociopolitical context of workers
in developing technology solutions, given that existing technologies prioritize employer-driven
compliance, lack sufficient training and support, and result in costs that fall on the workers.

Our findings aim to support tangible changes for the HCWs we worked with as well as broader
designs of appropriate and equitable technology for other HCWs and low-wage workers. We make
the following three contributions to CSCW. Firstly, our research explores how technology design
of employer-mandated time-tracking software currently complicates wage theft in the home care
context. Furthermore, we also explore how technology design could mitigate problems through
changes in time-tracking systems, employer-worker dynamics, and collective action for HCWs.
Finally, we discuss how these changes requires careful consideration of the added to workers,
accountability of employers, and sensitivity of information.
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2 BACKGROUND AND RELATEDWORK
Our work builds on literature in worker-centered technology and activism. We first discuss prior
work on how technology can both cause and mitigate the effects of wage theft in other low-wage
work contexts. Then, we provide background on the home care context, including what HCWs do,
how they receive their wages, and how wage theft affects them.

2.1 Wage Theft and Technology
2.1.1 Oppressive Workplace Technologies. Prior work has demonstrated how employer-mandated
technology used to report hours could actually exacerbate wage theft. Tippett et al. [104] reported
different ways that the electronic systems used to track time codify wage theft, allowing employers
tomake changes to workers’ reported times without the workers or auditors being aware. Employers
could also set defaults that disadvantage the worker. For example, maintaining the historic practice
of rounding clock-in and out times up or down to the nearest 15 minutes could cumulatively favor
the employer because workers will consistently show up a few minutes early to avoid being marked
tardy—and that extra time before the start of their shift would be rounded off. This potential for
time-tracking technology to cause wage theft is becoming more relevant in the home care context
specifically as electronic visit verification (EVV) applications are being increasingly mandated
[4]. EVV apps note when a provider visit occurs by capturing the date and time of the visit, the
location of the visit, the person who received the services, and the person who provided the services.
Prior work has investigated how these EVV applications could disadvantage workers, including by
categorically excluding contributions that are beyond the specified times or tasks [47]. Additionally,
these applications are invasive, ultimately surveilling the workers and, in turn, the vulnerable
clients to whom they give care [69], as seen in other low-wage workplaces [63].
Our study bridges these two threads of investigating systemized wage theft and the negative

externalities of EVV by looking at how the technologies HCWs use could exacerbate unequal
power dynamics between them and their employers. We contribute to a growing body of CSCW
and HCI literature that examines how most workplace technologies are designed to benefit the
employer [42] and how worker-centered tools could be designed in opposition to this tradition [56].
Worker-centered tools have been shown to bridge information gaps and support the coordination
of other marginalized workers in healthcare, including community health workers [52], porters
[17] and orderlies [101]. Worker-centered tracking technologies have been shown to help workers
better understand their contributions [79], be more productive [48], and improve their well-being
[113]. Our investigation into technology and wage theft for HCWs contributes to the discussion on
how worker-centered design could establish accountability, representation, and responsibility in
the relationship between workplace technology and workers [37].

2.1.2 Technology for Addressing Wage Theft. Based on the documentation of sociotechnical prac-
tices that low-wage workers undertook to identify and act on wage theft, Dombrowski et al. [33]
highlight three potential goals for technology to address wage theft that are also reflected in other
literature. The first goal is educating and connecting workers, which could look like creating more
tailored advice about work rights and specific situations. Prior work, such as Poon et al. [88], has
explored the use of computer-mediated communication to develop communities of practice for
geographically distributed HCWs, though it has not been extended to topics about wage theft
specifically. The second goal is identifying and documenting wage violations, such as generating
clear, complete, and consistent automated and semi-automated reports. This approach has been
taken by various self-tracking tools, but have been intended for high-tech users (e.g., desktop
applications for freelancers like Toggl [7] or Harvest [5]) or not easily adapted to the fluctuating
schedules and unique calculations associated with home care (e.g., the U.S. Department of Labor’s
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timesheet [8], online calculators [3, 6]). The final goal is to support collective organizing and
coalition building with advocacy organizations and specialized legal experts. There have been
some efforts to achieve this goal for some low-wage workers. For example, Journalero [91] also
notifies other day laborers when wage theft occurs and WeClock [9] guides worker collectives to
“collect insights and advocate for change that’s needed.” However, some of these tools have been since
discontinued or are not yet widely adopted.
There have also been critical analyses looking at broader structural factors that influence why

technologies aimed at improving low-wage workers’ conditions have not been as effective as
promised. Wolf et al. [111]’s analysis showed that such projects faced challenges on three different
levels. Firstly, the projects faced challenges due to a lack of individual technological adoption,
discussed as “gaps” to usage in self-tracking literature [105]. Then, on the relational level, Wolf et al.
[111] found issues of an anti-labor political and economic climate, emphasizing the importance of
stakeholder alliances to build enough power to challenge larger structural mechanisms. This reflects
the importance of “broad-based organizing” [24] or cooperative activism [71] that brings various
stakeholders to the table to build mutually and collectively beneficial efforts. Lastly, the projects
analyzed by Wolf et al. [111] were limited by large-scale, pervading institutions that reinforced
capitalism and neoliberalism. This speaks to the existing literature on the role of technology in
handling “wicked problems” [90] that have complex causes, goals, and implications. Despite the
failures they witnessed, Wolf et al. [111] still have hope for pro-labor projects as “capitalism’s varied
multiplicities means that failures at one juncture do not preclude successes at others.”

Our study builds upon these two bodies of literature, expanding on the capabilities of technology
to address problems related to wage theft while also heeding the warnings of sociotechnical forces
that curtail its impact in other low-wage work settings. Prior work has shown that technology
has the power to work towards just conditions by reporting issues (e.g., employer practices [50],
social programs [110], extortionary corruption [93]), telling stories (e.g., building community
through encouragement and discussion [60], developing shared narratives about harassment [31]
or abortion rights [73]), and mobilizing action (e.g., finding volunteers [94], donating money [62],
performing everyday philanthropy [44]). Our project learns from these examples of social justice
technology in how data about individuals can be used to hold institutions accountable through
external accounting, building a shared connection across otherwise alienated individuals, and
activating a response together.

2.2 Research Context
2.2.1 About HCWs. There are currently 3.5 million home care workers in the United States [108].
An estimated one million more home care workers (HCWs) will be needed by 2029 to address
the demand resulting from an increasing aging population, growing desire to live at home due to
the pandemic, and decreasing availability of family and friend caregivers [92]. HCWs are direct
care workers who assist more than 9.3 million older adults and people with disabilities living at
home with daily tasks, such as eating, dressing, and bathing [87]. In this study, we consider two
main types of HCWs: personal care aides (PCAs) and home health aides (HHAs). In addition to
assisting with daily activities, PCAs also provide other household assistance and social support to
help individuals remain engaged in their communities. HHAs perform certain clinical tasks (e.g.,
monitoring vital signs, distributing medication) under the remote or intermittent onsite supervision
of a licensed professional [108]. However, despite these differences in job scope, both PCAs and
HHAs have similar backgrounds and deal with similar types of problems. HCWs are a marginalized
group of frontline workers: predominantly women, people of color, and immigrants [96]. The
COVID-19 pandemic highlighted their essential but precarious role [43, 100]—they were on the
frontlines but reported feeling invisible, unsupported, overworked, and undervalued. They work
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Fig. 1. Overview of wage processes for HCWs paid with public funding

long shifts that can be physically draining and also perform “invisible” emotional labor that draws
from the close, personal bonds they form with their clients [38, 39]. Additionally, they fill in on
crucial health-related tasks that are outside of their job scope and for which they are not trained
[89, 99]. Due to their low hourly wage (a median pay of USD$14.15 per hour [108]) and inconsistent
hours, many HCWs themselves are on welfare or living below the federal poverty level [86].

2.2.2 Wage Processes. An overview of this process can be seen in Figure 1. Some home care services
are funded privately via out-of-pocket client expenditures and private insurance, but approximately
three-quarters of home care expenses are funded publicly via Medicaid, Medicare, Department of
Veterans Affairs, workers compensation, or individual state programs [61]. This public funding can
be distributed to HCWs in one of two ways: through a home care agency provider or a consumer-
directed/self-directed program [57]. HCWs who are employed by home care agencies receive client
and shift assignments from them. HCWs who are employed by the client directly either find their
client on their own (e.g., self-referral via a family member or friend who needs care) or through a
state registry and receive their payments through a fiscal intermediary (e.g., an independent living
center [2]). In both agency-employed and independent cases, the HCWs report the number of hours
they worked as well as which tasks they completed by using a paper timesheet, telephonic punch
codes, or an electronic visit verification (EVV) application [84]. After receiving the report of hours
worked, the employer (i.e., agency or fiscal intermediary) would calculate how much the HCWs
should be paid based on how many hours they worked and with which clients, as some clients
are reimbursed at different rates. Then, the employer would pay the HCWs and be reimbursed
for the HCW’s hourly rates as well as any additional costs (e.g., workers compensation, disability,
operating costs) through an insurance company that dispenses state home care funds (e.g., Medicaid
Managed Long-Term Care Company). When HCWs receive their payments (i.e., paycheck) either
through a physical check or direct deposit, they also receive a wage statement (i.e., paystub) which
should detail gross wages, deductions, and net wages. Traditionally, this wage statement used to
be delivered as an attachment to a physical check, but employers have recently moved to digital
paystubs accessed through a portal or smartphone application.

2.2.3 HCWs and Wage Theft. The marginalization of HCWs and their work in turn influences
the prevalence and impact of wage theft. Care work, like the work HCWs perform, has long been
seen as separate from paid, productive labor [36]. One ramification of this is that work done in the
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home has been historically excluded from legal protection. Domestic workers and HCWs did not
have their minimum wage and overtime protected under the 1938 Fair Labor and Standards Act
until a legal loophole was resolved in 2015 [1]. In the case of New York State, recent successes in
advocacy led to not only promises of higher wages, but also more ambiguity in how these raises
would be deployed [81]. The key wage and hour violations HCWs experience include minimum
wage violations (not being paid at or above the federal or state minimum wage, whichever is
higher), overtime violations (not being paid at 1.5x their usual hourly rate when working over
40 hours), and off-the-clock violations (doing work while clocked out and not being paid for it)
[15]. As wage theft occurs when the costs of compliance are greater than the costs of a violation
[58], the lack of regulation led to lower costs of violations and the frequent changes led to higher
costs of compliance. Moreover, the expected cost of violations is also low because, even with laws
in place, the probability of a violation being recognized and reported is low. As the work is done
in clients’ homes, HCWs are more likely to face violations hidden from public view and are too
isolated from each other to effectively act together [27]. An survey of low-wage, frontline workers
in three U.S. cities in 2014 showed that for bottom-up, worker-driven enforcement of labor laws,
“the least politically, economically, and socially powerful and secure workers” like HCWs were the
“least likely to make claims, the most likely to experience retaliation, and the least likely to have
accurate substantive and procedural legal knowledge” [12]. Moreover, independently contracted
HCWs also face increased costs of representation without a clear employer to rally against [67].
Our research explores how technology design could support the “oversight, enforcement, and worker
organizing” [27] required to address wage theft for HCWs.

3 PHASE I: UNDERSTANDING THE CAUSES AND EFFECTS OF WAGE THEFT
For the first phase of our study, we built a background understanding of wage theft for HCWs
through individual, semi-structured interviews with workers and labor, legal, and payroll experts.
Through this phase, we exploredwhywage theft happens andwhat current approaches or challenges
there are to addressing it. This analysis of the context laid the groundwork for the design of
provocations in Phase II, which would be used to discuss the benefits and drawbacks of potential
technological futures aimed at addressing the problem.

3.1 Individual Interviews

Interviewees. We conducted semi-structured interviews with five experts and four HCWs in
order to better understand the causes of wage theft for HCWs. We worked closely with our partner,
a union-affiliated, grassroots organization that hosts trainings and organizes advocacy activities
for more fair and consistent pay, better health and safety, and fairer schedules for HCWs in Upstate
New York. Interviewees were recruited through these activities and snowball sampling through the
organization’s networks and were thus all located in New York in the United States. For the experts
(E), we spoke to three organizers who helped host events and guide HCWs through concerns at
the partner organization (E1, E2, E3), a lawyer who had worked with the partner organization
on a class action case related to wage theft (E4), and a bookkeeper who handled the payroll for
a fiscal intermediary for self-directed clients (E5). For the workers (W), we spoke to one retired
home health aide (HHA) (W1), one personal care aide (PCA) (W2), and two who identified as both
HHAs and PCAs (W3, W4). These HCWs were not union-affiliated and were agency-employed.
More information can be found at Table 1.

Procedure. The interviews lasted approximately 30-60 minutes and were conducted remotely over
Zoom or phone, recorded with the interviewees’ consent, and transcribed. During the interviews,
interviewees were read the informed consent and asked about their experiences identifying and
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Table 1. Interviewee self-reported demographics for interviews in Phase I (including job role/position, gender,
race/ethnicity, education level, and years of experience)

ID Position Gender Race/Ethnicity Education Level Years of Exp.

E1 Organizer Woman White or Caucasian Graduated from College 15
E2 Organizer Woman Black or African American Some college 5
E3 Organizer Woman Black or African American Some College 6
E4 Lawyer Man White or Caucasian Completed Graduate School 50
E5 Bookkeeper Woman White or Caucasian Graduated from College 20
W1 Retired HHA Woman Hispanic or Latinx Master’s degree 40
W2 PCA Woman White or Caucasian Some college 25+
W3 PCA/HHA Woman Black or African American High school 8
W4 PCA/HHA Woman Black or African American Associate’s degree 30

reporting wage theft, as appropriate for their position. They discussed, among other topics, how
hours were tracked and reported, how issues with wages were resolved, reasons why wage issues
occur, some challenges to addressing wage issues, what they wished the process would look like,
and how technological systems could help or harm HCWs in addressing wage theft. At the end
of the interview, workers were reimbursed with a USD$25 gift card, an amount not considered
coercive by the IRB.

Analysis. We conducted reflexive thematic analysis [18] using professional transcriptions of the
interviews. First, three researchers coded each interview separately and came together to reconcile
the codes. The first five interviews were coded by all three coders and the next four interviews
were coded by only two (one of whom was the first author). The codes were created using gerunds
(i.e., verbs with -ing endings) [25] and started with an initial codebook of 53 codes. The coders
added codes as they arose in the transcripts and the final codebook was 106 codes (e.g., “attributing
pay issues to worker error,” “working around app constraints”). Then, using memos of the interviews,
we identified three broader topics (i.e., “causes of wage theft,” “current approaches,” “challenges and
concerns”) and organized the codes into 15 subthemes (e.g., “home care is unpredictable,” “agency
making it harder”) presented in the findings.

Positionality. Our research team included six people, five of whom identified as women, four as
people of color, and five as immigrants or children of immigrants. We have more than a decade of
experience designing technologies with underserved communities in a way that “centers the voices
of those directly impacted” [28] and aimed for an equity-driven, collaborative approach by working
closely with our partner organization.

3.2 Findings
The interviewees delineated how wage issues resulted from a confluence of errors and ill-intent.
Moreover, they spoke about how this impacts the way HCWs currently identify wage issues and
resolve problems. Finally, the interviewees discussed some of the system-level challenges that
upheld this broken status quo. In doing so, they isolated some of the opportunities for technology
to reduce mistakes, bridge gaps between people, and change the system.

3.2.1 Causes of Wage Theft. The interviewees described the sociopolitical context that enabled
wage theft. They mentioned errors due to complicated calculations, fluctuating schedules, and
unreliable technology driven by inconsistent policies and unequal power dynamics. Some felt that
the wage concerns were actually due to intentional noncompliance from the employers wanting
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to take advantage of the workers, which was furthered by complicated relationships between the
workers and their employers.

Human and System-Level Errors. Both the experts and workers pointed to errors that resulted
from the complexity of the wage calculation for HCWs. E1 shared a long, dense summary of special
clauses that apply to HCWs, including payment for travel, split shifts (if the next shift does not
start immediately at the conclusion of the previous shift), spread-of-hours (when there’s a greater
than 10 hour difference between the start and end time for a single day), or uniform cleaning.
Moreover, E1 spoke about how confusion increased with the recent legislation passed by New York
State to increase the budget for all HCWs by $1 per hour across the state [81]. Some employers
misunderstood the clause and only increased the wage for HCWs being paid minimum wage and
others did not raise wages at all because they did not receive increased reimbursements from the
insurance companies.
In addition to the complicated amalgamation of HCW-specific laws, the unpredictability and

heterogeneity of home care work also factored into the litany of errors. For example, one common
refrain was that “things happen” (W4) on the job that may force workers to stay overtime, such as
when the next caregiver showed up late or their client had an accident at the last minute. Even
though HCWs were instructed to inform their agencies about such unexpected circumstances, E3
explained that sometimes these updates were not well tracked:

“[The agencies] can ask you to pick up hours, but when it comes time for them to pay you
for those hours, then they are not on your paystub . . .As far as I know, there’s nothing
written down. . . . Basically it’s their [the workers’] words against theirs [the agency’s].”

This was further complicated by the heterogeneity of experiences HCWs had when they cared for
multiple clients and work for multiple agencies.
There were other instances where the technological system HCWs used to report their hours

failed and resulted in errors. When they faced a “glitch with technology . . . things get confusing and
the rules get bent” (W3). W2 explained that the GPS reading required to clock in and out with the
EVV system would fail and result in a mismatch of information between herself and her agency:

“Well the thing is, if the GPS is not working, it’s not going to go to the system. Because
everything is done in the system, it goes from my phone to their system and a lot of the
times it does not go from my phone to their system.”

E5, a bookkeeper, mentioned taking at least an hour each day to reach out to HCWs and clients to
reconcile errors due to gaps in information, whether it was because the HCWs forgot to clock out
or the system did not register the clock out.

Error or Ill-Intent?. Even with the complexity of the wage calculations, many attributed the
wage issues to ill-intent on part of the employers. E4, a lawyer who specializes in wage and hour
violation cases, was skeptical of error as the primary driver of wage theft:

“[Agencies] have their own lawyers. They know what they are required to do. It’s just that
they are used to taking advantage of low-wage workers who have limited education, who
have little to no contact with lawyers, [or] may have immigration problems.”

Several experts and workers echoed this sentiment. E2 referred to the agencies as “top-dog scammers”
and E1 said that agencies were “money-hungry, borderline criminals.”
The workers pointed to examples where even if their agency was not necessarily acting mali-

ciously, their agency did little to support them. For example, W2 spoke about how she had to wait
two weeks to get paid back because her agency did not inform her that there was an issue with her
timesheet and payment would be withheld until she submitted a corrected one. She was frustrated,
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wondering “how am I supposed to know there is a note in your computer without somebody calling
me?” E2 stated that if workers did not speak up about wage issues they were facing, “it just gets
swept under the rug.” Interviewees also noted that the issues got forgotten about or took a long time
to fix due to a lack of response from the agency.
The interviewees emphasized that the feelings of ill-intent and additional complications were

due in part to the inherent disconnect between workers and their agencies in terms of goals. The
workers felt that their agencies could sometimes forget that tracking hours was not always the
first thing on their minds. As W2 summarized:

“The office is about getting the client a person to work with and getting that funding.
They’re all about getting the money, OK? Where we are about getting that person to a
better situation or to a comfortable situation. We work with the human side. They work
with the bureaucracy of it all.”

W1 furthered elaborated on this dichotomy of priorities between the bureaucratic and the human
sides, noting that “I get it, I’m sure you know it’s important to collect data . . . but when you’re at the
frontline level you’re trying to work.”

3.2.2 Current Approaches to Addressing Wage Theft. The interviewees described how HCWs would
track their hours, compare them against their paychecks, raise issues to their employers, and, if
necessary, bring their employers to court. However, the interviewees also brought up some of the
challenges they faced with difficult-to-navigate systems and employer-driven complications.

Verifying Hours. Workers used different practices to identify wage theft. Some workers like
W4 verified their reported clock-in and clock-out times per day to ensure that their times were
being recorded properly. Others, like W2, took screenshots of their hours every week to keep track.
Additionally, workers supplemented existing systems with their own records. W1 described how
she used a separate calendar booklet to keep track of her own notes across the clients and agencies
that she worked for, making sure to note the mileage to and from clients as well as any additional
out-of-pocket expenses.
After keeping track of their hours, workers compared their notes to their paychecks to make

sure they were paid the right amount. One complication was that many of the agencies switched to
digital paystubs and many HCWs did not know about this switch. Others had issues accessing the
paystubs because they did not have access to a computer or did not know their login information.
Even when looking at the paystubs, HCWs lacked clear delineation of which hours were associated
with a given pay rate (i.e., for different clients or for overtime) or what types of deductions were
being taken out. This became especially complicated because the “tax rates are not always the
same” (W2)—different amounts would be withheld based on varying weekly hours or delayed
compensatory payments.

Reporting and Escalating. E2 noted that most workers were “getting the situation rectified” and
getting paid after they raised wage issues to their agencies. E5, the bookkeeper, spoke about being
open to fixing wage issues, except for cases when she could not make the change (e.g., the issue was
reported after she had already requested reimbursement). Both experts and workers spoke about
the importance of keeping valid notes of the hours HCWs worked because reporting wage issues
required submission of some kind of proof (i.e., filling out a supplementary timesheet, sending
emails of screenshots of the hours logged that week, calling their client to confirm their hours).
Additionally, interviewees spoke about the importance of also logging these interactions with the
agency, with E2 and W2 encouraging workers to communicate with their employers through email
to maintain a paper trail that could be referred to in the future.
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While some workers and experts were proponents of resolving issues with the employer directly,
E4 elaborated on the other options workers have, including filing a claim through either the State or
Federal Department of Labor or bringing the case to state or federal court. While filing a claim does
not require a lawyer, state and federal agencies faced an overwhelming number of such cases that
they did not have enough resources to provide a “reasonable settlement” (E4). E4 further explained
how wage theft cases are not necessarily attractive to lawyers because the potential attorney fees
are only “a relatively modest amount of money” unless it was a class (state) or collective (federal)
action group case. Moreover, the cases themselves were invariably dragged on for many years,
meaning good records of the hours worked that go back 5-6 years ago were vital and some workers
ended up taking settlements to get cash earlier and walk away from the case.

3.2.3 Challenges and Concerns around Addressing Wage Theft. The interviewees elaborated on
some of the obstacles in the broader system to addressing wage theft. The HCWs felt isolated
from each other, which made it difficult to reduce the information asymmetry and act. In order to
address wage issues, HCWs had to do a lot of extra, invisible work on top of their already large set
of responsibilities. Moreover, they felt limited in what they could do to improve their circumstances
because of the broader system.

Divided and Conquered. One underlying sentiment from the interviewees was the lack of
education and awareness around wage theft. E2 and W1 noted that knowing how to handle wage
discrepancies relied on experience, but this experience was not being shared with newer HCWs.
There was a lack of mentorship and standardization because HCWs are often isolated from each
other and “rarely see anybody . . . one person comes in, the next person goes out” (W3). E2 speculated
on a future where workers could be connected and share their experiences with each other:

“I would definitely love to see home care workers on the same page so they can teach others.
If there’s a standard, new people in the industry have something to look up to . . . Someone
who’s been doing it longer can say, ‘Hey, this is what it’s supposed to look like.’”

The alienation of workers from each other also made it difficult for HCWs to identify and
act on systemic issues. E3 noted that it was only through multiple workers bringing up similar
issues that the partner organization was able to “do a deeper dive into it and . . . see that there
[was] something wrong.” However, the organizers reported that the workers were hesitant to share
sensitive information like their pay stub when asking for help because, as E2 put it, “it’s hard to
give people that kind of trust.” If they were able to share this information, they could build a better
legal case that would be more appealing for an attorney to take on. E4 believed that “if the employer
knew the employees had the ability to keep precise records, it would lead them to comply with the law
much more to avoid being sued.”

Added Workload and Burden. Identifying and preventing wage theft added extra work for
the HCWs who already “have a lot going on in their lives” (E4) and just wanted to do their job to
take care of their clients. Several HCWs reported the onus of handling wage issues was put on
the workers. W2 was so frustrated with the fight for her wages that she submitted an extra paper
timesheet in addition to her regular reporting channels “to cover [her] ass” (W2). Moreover, she had
to do extra work to handle the ramifications of not being paid, like getting an extension for her
phone bill for an extra 72 hours.

The technological systems HCWs have to use also added more burden. W1 shared how needing
to make records using technology distracted her from “trying to remember the many things [needed]
to give good care to the person in front of you.” Many workers had to put in extra work to learn how
to use the applications in the first place. E3 noted that “older [HCWs] always have a harder time
dealing with the technology.” Additionally, workers had to handle and prevent issues that arose from
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application constraints. For example, W2 mentioned how she had to clock out and clock back in
at midnight because her application was unable to handle the change in date. Additionally, she
mentioned that even though she spent 24 hours giving care to her client, she was only able to get
paid for 16 hours, potentially because, as E2 speculated, Medicaid will only cover a certain number
of hours of care a week for a client. W2 was frustrated that her employer asked her to “doctor the
books” and only report 16 hours worked because she felt that she had done her job of taking care of
the client and it was her employer’s job to handle the book work.

Limitations to Recourse. HCWs often felt limited in what they were able to do to change
their circumstances around wage issues. One of the factors limiting their options was the strong
emotional bonds HCWs formed with their clients. Their sense of responsibility meant that they
were willing to “take the loss” for their “passion work” (E2). They wanted to ensure the client’s
well-being, regardless of pay and were less likely to scrutinize their paystubs. As E2 described:

“With my experience with home care, . . . clients become family and stuff like that. You get
paid. If it remotely looks right . . . it’s not a discussion. It’s like, ‘Oh, I got paid.’”

Additionally, HCWs felt trapped because they worried raising wage issues with their employers
would endanger their relationship with their clients. W1 explained that if HCWs who wanted to
continue working with a client would have to convince the client to change agencies. This led to
additional overhead to changing agencies and increased hesitancy to speaking up.

Furthermore, the interviewees also spoke about HCWs’ options were limited because they were
disadvantaged and disrespected by the larger system. E4 noted how the legal system was failing
the workers because ultimately “there’s really only a few claims that are available under the wage
and hour law.” Additionally, the workers raised the concern that even if they were paid their full
wages, they still felt unappreciated. W2 noted that home care was saving insurance thousands of
dollars in medical costs and resources throughout the COVID pandemic, but HCWs were not paid
or acknowledged for their efforts.

“I got no recognition at all, no thank you for working through the pandemic to keep my
dad out of the hospital, nothing. I still get minimum wage—my granddaughter that works
at a burger place makes more than I do and I take care of a whole person. . . . I’m not 16, I
am 62 years old and I am running a household.”

4 PHASE II: EXPLORING TECHNOLOGY ROLES IN ADDRESSINGWAGE THEFT
The interviews in Phase I discussed the issues associated with wage theft, including difficult
processes, isolation, and limited options. In the second phase of the study, we synthesized these
interviews and developed design provocations to generate group conversations around potential
future roles technology could take on in broader efforts to address wage theft. We designed
seven provocations around how technology could be used to identify wage theft and act on wage
information. Then, we presented these provocations in five focus groups with experts and workers
to evoke discussions around some of the key questions about reducing burdens, leveraging group
power, and establishing trust that arose from the interviews.

4.1 Design Provocations
4.1.1 Approach. Prior work in HCI and CSCW has used technology probes and provocations [16]
to propose potential futures and explore participant reactions to them, including in healthcare
settings with home health aides [107] and resident physicians [11]. This method has been used
with other marginalized health workers, like community health workers [85], to understand local
culture and experience [112]. We selected this method to give participants the opportunity to react
to concrete examples and reduce the cognitive load of “blue sky” ideation [45]. Additionally, we
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Fig. 2. Design provocations of separate, smartphone-based systems for identifying wage theft

(a) Form-based tracking with weekly summary (b) Conversation-based tracking with reminders)

(c) Timer-based tracking with tax breakdown) (d) Screenshot/file upload-based tracking

provided the opportunity for participants to generate new ideas without design fixation by using
low-fidelity wireframes [54]. We focused on the design of smartphone-based systems to allow
participants to be familiar with the basic application interactions and focus on the new ideas.

4.1.2 Areas of Concern. As we found in through the interviews (Section 3.2.2), there were two
main parts to the current approaches to addressing wage theft: verifying hours and reporting
and escalating. These reflect and extend prior work, including the Dombrowski et al. [32]’s main
sociotechnical practices low-wage workers engage in to address wage theft (i.e., identifying wage
and payment discrepancies, tracking and documenting work, and pursuing wage claims), Wolf
et al. [111]’s main features of the wage theft computing interventions (i.e., track and document
work hours; educate on workers’ rights; and/or submit wage claims), and Li et al. [64]’s stages of
tracking (i.e., preparation, collection, integration, reflection, and action). Therefore, we designed
around these two main areas of concern. First, we wanted to explore different ways technology
could help HCWs identify wage theft by tracking their working hours and travel time as well as
simplifying the process of calculating and comparing their estimated wages with their actual wages
(Figure 2). Second, we designed three different provocations that could give the workers confidence
to resolve the issues on their own as well as encourage others to do the same so that the prevalence
of wage theft would decrease (Figure 3).
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Fig. 3. Designs of separate, smartphone-based provocations for acting on wage discrepancies

(a) Alerts of issues and potential actions (b) Sharing experiences in a community forum

(c) Summary of issues for given employer

4.1.3 Design Questions. We hoped to design provocations that would more deeply explore the
following key questions that arose from our interviews and prior work.

Minimizing AdditionalWorkload. One key question we focused on was: “Howmight we design
processes for workers to identify wage theft while minimally increasing their workload?” As many
participants mentioned, HCWs already “have a lot going on in their lives” (E4) and just wanted to do
their job of taking care of their client. We wanted to avoid cases of low adoption due to a mismatch
between the proposed design and workers’ routines, or “practice misalignment,” [111] and, instead,
design something that can be seamlessly integrated into the workers’ day-to-day. We also wanted
to have a range of options to account for the varying lived experiences of the workers (i.e., different
clients, agencies, and job roles) and levels of tech literacy and accessibility.

In order to spark conversation about the workload of wage theft tracking options, we presented
four different types of input methods. In the blue design (Figure 3(a)), workers would enter work
and travel time sessions into a form, and receive a weekly summary of their total work hours
and estimated pay. This design draws from basic online wage calculators [3], but accounts for the
home care context of working multiple shifts per day with travel time in-between. As participants
reported in the interviews, some older HCWs had low digital literacy. We leveraged findings
from systems designed to be accessible to communities with low digital literacy, like SMS-based
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mHealth medication reminders [13], in the yellow design (Figure 3(b)). Workers would receive a
text reminder and be able to use unstructured, conversational language to report their hours and
be walked through the verification process. Building on the start/stop mechanisms many HCWs
were already using in employer-mandated time-tracking apps, the green design (Figure 3(c)) used a
stopwatch-style input (similar to the Department of Labor’s app [8] and WeClock [9]). However,
we also added a breakdown of potential tax withholdings in the wage summary (similar to ADP’s
online calculator [6]) to address concerns about the confusing setup of paystubs. Finally, as the
HCWs reported that they were already taking screenshots of their time-tracking applications, the
red design included an option for workers to upload these screenshots or take photos of their
physical timesheets and paystubs, inspired by paper-to-digital pipelines like ODK Scan [30]). To
increase transparency, the design also incorporated tracking the progress of the workers’ actions to
address wage theft, an element drawn from Marathe et al. [66]’s guidance on designing grievance
redressal systems for citizens making reports of governmental failures.
To evaluate the added workload of these wage tracking methods, we asked the participants to

compare and contrast the designs as well as suggest any additional methods that were not presented
(i.e., automatic location tracking, voice input). Moreover, during the comparison of these methods,
we discussed modalities (i.e., paper or digital) and how frequently they would use these systems (i.e.,
per shift, per pay period). We also presented participants with options of how much information
they would want to track (i.e., additional notes or expenses) to identify exactly what information
was the most useful for the workers to minimize extraneous effort.

Bottom-Up Accountability. Another key question was: “How might we leverage the strength
of the group to discourage employers from taking advantage of their workers?” Combining the
participant concerns that HCWs “rarely see anybody” (W3) and that the workers’ isolation from
each other would make it hard to collectively hold employers “accountable” (E3), we wanted to
explore how the aggregated strength of workers could increase the “costs of a violation” [58] so that
employers are incentivized to change. Prior work has explored the strengths of the camaraderie of
home care workers [75] and the potential for technology-mediated building of community [88].
We explored these ideas of collective action further through different approaches to alleviate

the isolation workers faced, so they could work together to change their circumstances. In the
orange design (Figure 4(a)), workers were shown a wage-related alert and asked to elaborate on
what other alerts might be helpful. Then, they were presented with a list of different follow-up
actions, including calling their agency or sharing their story, in order for us to probe the actions
they would be open to pursuing. Additionally, we were interested in learning about any concerns
or past experiences workers had connecting with others as a group or one-on-one. The pink design
(Figure 4(b)) presented an option for workers to connect with each others in a forum-like setting
and follow-up with specific people via video chat (inspired by Facebook Groups for specific types
of workers and support groups for HCWs [88]). Lastly, we were interested in learning more about
what type of information workers would be willing to share and see. This was implemented in the
purple design (Figure 4(c)), which showed an aggregation of statistics about wage issues in order
for workers to see others’ experiences (inspired by rating systems like Turkopticon [50]).

Our designs explore different ways technology could mediate this collective action (i.e., collecting
statistics, identifying common concerns, facilitating connections, guiding to specific forms of action).
Moreover, they reflect the tenets of the social identity model of collective action, one of the theories
of motivation for individuals to engage in collective action [109]. The design provocations aimed
to increase awareness of wage issues and “perceived injustice” (i.e., alerts in Figure 4(a), group
discussions in Figure 4(b) and 4(c)). Moreover, the group discussions also helped build “social
identity” together, exchanging experiences and building a unified voice through shared concerns.
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Table 2. Participant self-reported demographics for focus groups in Phase II (including group, job role/position,
gender, race/ethnicity, education level, and years of experience)

Group ID Position Gender Race/Ethnicity Education Level Years of Exp.

1 E1* Organizer Woman White or Caucasian Graduated from College 15
E2* Organizer Woman Black or African American Some college 5
E3* Organizer Woman Black or African American Some College 6

2 W5 HHA Woman Black or African American Some college 30+
W6 PCA Woman Black or African American Some college 30+
W7 PCA Woman Black or African American Some college 10+

3 W8 HHA Woman Black or African American Some college 35+
W9 PCA Woman Black or African American Associate’s degree 30+

4 W2* PCA Woman White or Caucasian Some college 25+
W10 PCA/HHA Woman Hispanic or Latinx Some high school 5

5 W1* Retired HHA Woman Hispanic or Latinx Master’s degree 40
* Also participated in Phase I individual interviews

Finally, there were also features to present the “efficacy” of acting on wage theft (i.e., statistics of
successful resolutions for each agency in Figure 4(c), testimonies to how others have resolved their
issues in Figure 4(b)).

Trust and Privacy. Finally, we wanted to explore the question of: “How might we establish trust
when dealing with issues as sensitive as wages?” E2 noted that as an organizer, it was difficult
to build enough trust for a worker to hand over their paystub. However, many interviewees did
express the potential for the power of data and experience shared across the broader community of
home care workers. Thus, we wanted to explore the expectations they had for the flow of their
personal information [82] and establish what information the workers want to share and with
whom as well as any potential implications of the tracking.

In order to investigate the workers’ expectations for information-sharing, we used Figure 4(c) as
a springboard to discuss different levels of disclosure to other stakeholders (i.e., other HCWs, the
partner organization, lawyers, the broader public) of different types of information (i.e., aggregate
wage statistics, experiences resolving issues). We also investigated the workers’ perceptions of
the trust of potential technological tools by discussing the potential implications of different
interactions (i.e., location tracking in Figure 3(c), uploading information in Figure 3(d), conversing
with a chatbot in Figure 3(b)).

4.2 Focus Groups

Participants. In total, we had 11 participants (8 workers (W) and three experts (E)) in our five
focus groups. All of the participants were based in Upstate New York in the United States Most
groups had two to three participants, except for one that had only one participant due to last minute
cancellations. Workers were recruited through the partner organization and included home health
aides and personal care aides. These workers were not union-affiliated and were agency-employed.
We invited all of the participants who had participated in the individual interviews to join these
focus groups and expand on our conversations and E1, E2, E3, W1, and W2 were available and
willing to do so. While in most groups the participants did not know each other previously, they
were aware that they had each participated in training sessions and monthly meetings with the
partner organization. More information can be found in Table 2.
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Procedure. We used focus groups to elicit varied perspectives on the topic as well as learn from
the way the participants interacted with each other [78]. The focus groups occurred remotely over
Zoom and lasted for approximately 60-90 minutes. The groups were facilitated by one researcher
with another present taking notes and adding additional questions at the end. Before the focus
groups, participants were asked to read the informed consent and fill out a survey regarding their
demographics. During the focus groups, participants were asked to share their own experiences,
respond to the design provocations, and discuss any potential challenges. At the end of the focus
group, participants were each reimbursed with a USD$20 gift card, an amount not considered
coercive by the IRB.
The first 5-10 minutes were spent introducing the participants to the project and to each other.

The next 20-40 minutes was spent discussing the four provocations related to identifying wage
theft (Figure 2). We showed the participants each of the provocations as a slideshow using Zoom
screen-sharing, asking them to share their reactions and answer some design-specific questions
(e.g., for Figure 3(a), how often would you be tracking?). Then, the participants were asked to
compare the different designs, suggest potential combinations of features, explore what using the
technology in their day-to-day might look like, and discuss higher-level questions (e.g., sensitivity of
information). In the next 20-40 minutes, we discussed the three designs related to using technology
for acting on wage discrepancies (Figure 3), using a similar process. Finally, in the last 5-10 minutes,
participants gave reflections on the process or general feedback.

Analysis. We utilized an adaptation of constant comparison analysis specifically for focus group
discussions [34] to examine the transcriptions of the groups, focusing on the topics that were
brought up as well as the interactions between the participants. In the open coding stage, we
built upon the codebook of 106 codes generated from the analysis of Phase I. We used 84 of the
original codes and added 38 new codes as they arose (e.g., “wanting the information to be presentable,”
“worrying about knowing what to say”). Each of the focus groups was coded by two of the three
coders (one of whom was the first author). In axial coding, we grouped the codes into 12 categories
(e.g., “support/guidance,” “simplicity/directness,” “sharing info/helping others”). Finally, in selective
coding, we selected five larger themes to describe the categories that we present in the findings.

4.3 Findings
The experts and workers discussed the potential for technology to play a role in addressing
wage theft for HCWs. However, the participants balanced the futures the provocations presented
with concerns they had around the features and technology in general. They spoke about how
the proposed futures could help them gain and share more knowledge and power, but were
cautious about how this knowledge and power should be used. Moreover, they were excited that
the technology could help them reduce complexity in identifying and acting on wage theft, but
were concerned about how much additional burden doing so might add to their day-to-day. The
participants saw the potential for technology to simplify the existing wage processes, but wanted
for it to do so in a way that accommodated the heterogeneity of their experiences. Ultimately, the
participants raised the importance of ensuring the difficulty of transitioning to a new technological
system would be worth it and proposed different features that would guide HCWs to reduce the
cost to adopting a new technology.

Knowledge as Power. The participants recognized the potential for technology to help them gain
more knowledge about their work and their worth. Participants expressed that the different input
methods for tracking in Figure 2 would give them access to legible information and could empower
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them to prevent wage theft. Moreover, W1 said features like the weekly summaries in Figures 3(a)
and 3(c) would allow workers to “see the value of [their] own work and be able to represent the
value of [their] own work” to current or future employers to advocate for their wages. Additionally,
features that aggregated data across the group of workers, such as the summary of wage infractions
per employer in Figure 4(c), could help shift the tide by giving the workers and organizers more
information. Even during the focus groups, W8 and W9 exchanged stories about the challenges
they had with a shared employer.

The participants discussed at length how individual and aggregated information about employers
could best be used. Some wanted to follow the “chain of command” (W1 and W9). But W2 noted
that she was having trouble getting heard by her agency, saying “it’s getting to the point where my
agency refuses to talk to me about my wages.” Others like W8 also faced difficulty when reaching
out to her agency, saying “they act as though it’s so difficult and hard for them . . . to help us.” Thus,
many spoke about using the information among themselves. W6 felt that “these agencies need to
be put on blast” and sharing information through forums like Figures 4(b) and 4(c) would warn
other HCWs of the potential issues. Even though W1 felt that giving HCWs more information
could make the employers more accountable to their workers to stay competitive in the market,
she warned against being too punitive, saying “you really shouldn’t be sharing the story to try to
cancel your employer, because that’s just going to come back on you.”

Group Exchanges and Issues. The participants were excited about the provocation that enabled
workers to connect with each other through an online forum or video call (Figure 4(b)) or through
reporting their experiences with a specific agency (Figure 4(c)).W1 pointed out the importance of the
technology because it would “give people who are disconnected from group representation . . . support
and education.” Despite the challenges in building community, the participants appreciated the
potential sense of camaraderie among HCWs and hoped to make sure their challenges did not befall
anyone else. W6 especially liked the phrasing of “Share your experience” in Figure 4(c), saying
“maybe someone else is going through the same thing you are.”

The groups discussed examples demonstrating the benefit of connecting isolated HCWs with
each other using technology. The focus groups themselves served as a forum for HCWs to exchange
experiences and support each other in their endeavors. For example, when W8 was confused about
when her raise would go into effect, W9 told her when it should have started and instructed her on
how to call her employer and escalate the issue. Additionally, the participants spoke about their
own experiences with online groups that were managed by the partner organization for HCWs.
They spoke about a monthly Zoom gathering where caregivers and organizers discussed “different
things that are going on, like has everyone gotten their raise” (W8) as well as a WhatsApp discussion
group for HCWs to stay connected after the meeting. W9 really appreciated these chats, saying
that “we get a lot of information and some things that we don’t know that other people know.” She
even found private duty jobs on the WhatsApp group.
The participants had different ideas for how the technology-enabled group spaces would look.

Between the group forum and individual video chat options in Figure 4(b), some preferred direct
connections while others wanted to “get more input, more advice from different people” (W7). E1, who
organized theWhatsApp group, felt that a smaller group size would balance the depth of connection
and breadth of knowledge as well as alleviate some of the challenges they faced regarding low
and hesitant engagement. She also proposed more planning and moderation from the organizers,
attributing the lack of activity to the fact that “people didn’t know what to do with that group . . . the
organizers themselves in each of the groups didn’t know.” Another concern around engagement was
the mode of communication. Some of the HCWs were not aware of the WhatsApp group because
they did not themselves use WhatsApp. Others discussed the merits of meeting wider audiences
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online versus using technology to organize meetings that were face-to-face after the social isolation
due to the pandemic.

Speaking Up Cautiously. Another concern participants had around group interactions was how
their contributions would be perceived and used by other group members. W10 noted she felt
uncomfortable in group settings such as the monthly Zoom meeting because she “might not know
what to say”—worried her words might be misconstrued and cause offense to the others in the
group. W7 emphasized the importance of having the option for anonymity when talking about the
possibility of workers posting about their experiences with a specific agency in Figures 4(b) and
4(c). E2 was “pessimistic” that HCWs might tell on each other to their clients or agencies. Others
spoke of ways employers could retaliate if they knew which individual workers had spoken up
against them. The participants discussed different examples of “backlash” (W6) or “jeopardy” (W5)
they might face if they spoke out publicly, including losing their job (W6) or making clients who
want to continue being cared for by them switch agencies (W7). E1 said it was possible that workers
who diligently track and ask for travel time may be “taken off cases that are farther away [and those
cases] given to somebody who doesn’t track their hours.”
However, others saw the group as a way to collect their voices and speak up together in a way

that was more protected. E1 supported the idea of having a “Join and Report” button in Figure 4(a)
because it meant the workers would join together to act and were thus “protected with collective
action . . . if people are standing up by themselves, it’s always a little more concerning.” W10 pointed to
an experience where she felt less alone during a group lawsuit against a previous employer:

“It was so many brains going against them and so many people going against them that
action was taken. If it was just me or another person by ourselves, it would have been way
harder for actions to get taken care of.”

Overall, the participants saw the options to band together and speak up as potentially positive for
the HCWs. W7 discussed the potentials for the “Share Story” button in Figure 4(a) or “Make public”
option in Figure 4(c) to raise consciousness of wage issues for HCWs and create change:

“I believe that this is something that will benefit us all . . .we can find out . . .why we’re not
being paid properly and the reason for so many mishaps and issues when it comes to pay
for home health care workers . . . Something is bound to arise when you take things in this
nature to a public setting. it awakens a lot more people that’s been asleep.”

Reducing or Increasing Complexity. The participants noted that technology could reduce
the confusion currently associated with wage issues by taking on some of the complexity. As
previously discussed, one of the difficulties of identifying wage theft is the lack of transparency
around paystubs. W7 said that she was pleased by the delineation of the specific tax withholdings
in Figure 3(c) because she “want[ed] to know where the money is going . . . [to] compare and contrast
and see exactly where they [the employers] are stealing money.” However, E1 noted the complication
that different people might have different “garnishments” taken in their taxes like child support.
She noted that the “backside” (potentially referring to the backend) of the application would have
to be able to sort through this complexity to maintain simplicity on the side of the worker.

Another area of complexity discussed was around being able to accommodate diverse employer
experiences in a simple manner. With regards to a feature that might summarize information
regarding specific employers (Figure 4(c)), E2 noted that there were “so many agencies” which was
further complicated by the fact that “they [(the agencies)] change names, people change agencies.”
She suggested making sure there was enough space for the different names beyond an extremely
long list. Moreover, W8 noted that because she worked for four different companies, she preferred
having the dropdown options to toggle between different agencies seen in Figure 3(c). Without
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this option, she felt like “would have to do everything all over again and would have to have different
sheets for each one of the jobs.”

Reducing the Cost of Transition. Noting that the realization of any of the futures presented
by the provocations would require adoption of new technology-based processes, the participants
brought up many concerns around the difficulty of making a transition between their existing
paper processes to digital ones. One of the main concerns was around the digital literacy of HCWs.
E1 mentioned that the HCWs she worked with often faced phone issues and that their information
“doesn’t transfer from phone to phone . . . they’ll sign up for a new email because they got a new phone.”
In discussing the possibility of realizing one of the futures presented by the provocations, W8
described her hesitance to try a new process due to her being used to the status quo:

“It’s just maybe for someone now that’s just starting out... but for us, I mean... We’ve been
in it so long...We’re conditioned in doing it how we do it.”

W1 emphasized the importance of demonstrating a distinct improvement with the new future that
would make the cost of transition worth it, saying that “no, I’m not going to learn a new app for you
unless I can see how it is really going to benefit me.”

While some participants noted the importance of having marked differences in the new techno-
logical futures in order to make any switch worth it, others argued the importance of making sure
the changes were less disruptive and closer to their current patterns. W2 expressed that Figure 3(c)
“seems more simpler” because it matched how she was already clocking in and out of work.W10 liked
the features in Figure 3(b), saying “it would fit right in my day because I’m normally texting through
the day.” However, both W7 and W9 noted that the texting interactions in the examples presented
by that provocation could be even simpler, saying they would “use less words.” W5 espoused the
importance of simplicity of the few options seen in Figure 4(a) saying, “sometimes extra stuff just
complicate me.” Other participants mentioned the importance of having things clear, “uniformed
and in place” (W9), more organized (W2), and searchable (W10).

Another way of lowering the cost of transition was through guidance. Some believed the guidance
should come in the form of training. Others saw the technology itself as guiding the workers through
the process of identifying wage theft and acting on wage information. W1 saw the options presented
by Figure 4(a) as “giving you a schematic on most of the decision-making and how you’re going to
manage it.” W7 felt that even with specified options in Figure 4(c), she still retained agency because
“it’s up to your discretion which way you would like to go with it.” The alerts in Figure 4(a) were also
seen as a guiding intervention to make sure workers remember to clock out, check their paystubs,
or use vacation. Others spoke about getting more directed and two-way guidance such as the option
to “call a coach” (E2) and “ask questions and stuff ” (W6) in Figure 4(a) and Figure 3(b).

5 DISCUSSION
Through the two phases of our study, we explored the relationship between wage theft and
technology for HCWs, examining the context around wage theft and conversing about the potential
roles of technology in addressing this problem (see Table 3 for a summary of the findings). As wage
theft is a “wicked problem” that deeply intertwined with other societal problems [90], we discuss
both the potential opportunities to leverage the strengths of information and communications
technology (ICTs) to address specific aspects of wage theft and the potential challenges of impact,
workload, and privacy in doing so (see Table 4 for a summary of opportunities and challenges). In
this discussion, we also consider the limitations of our study and some of the changes need beyond
technology to address the sociopolitical context that enables wage theft in the home care context.
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Table 3. Summary of findings across the two phases of the study.

Phase Description Findings

Phase I (Section 3)
Individual interviews with 5 experts
and 4 workers to understand the
causes, current approaches, and chal-
lenges related to wage theft.

3.2.1 Causes of Wage Theft. Some see wage theft as caused by the conflation
of human and technological error with the unique complexity, volatility,
and diversity of home care work (Human and System-Level Errors).
Others see it as a misalignment of incentives between the HCWs and their
agencies (Error or Ill-Intent?).

3.2.2 Current Approaches to Addressing Wage Theft. Currently, HCWs will
keep track of their hours and calculate their expected pay, but sometimes
their paystubs are not easily accessible or readable (Verifying Hours).
After noting discrepancies in wages, HCWs will reach out to their agencies
to resolve it or, in some rare cases where they are able to find and attract a
lawyer, escalate to legal actions (Reporting and Escalating).

5.2 Challenges and Concerns around Addressing Wage Theft. Addressing
wage theft is difficult for HCWs because they are isolated from each other
(Divided and Conquered), already overburdened beyond keeping an eye
on their wages (Added Workload and Burden), and face limitations to
what they can do (Limitations to Recourse).

Phase II (Section 4)
Designing 7 provocations and explor-
ing the role of technology in the fight
against wage theft in 5 focus group
interviews with 3 experts and 8 work-
ers.

4.1 Design Provocations We designed 4 different types of input for hour
tracking to identify wage theft (Figure 2) and 3 different ways HCWs could
act on wage information (Figure 3), exploring questions around worker
responsibility (Minimizing Additional Workload), collective action
(Bottom-Up Accountability), and the sensitivity of the issue (Trust and
Privacy).

4.3 Findings. Technology had the promise of sharing and aggregating knowl-
edge that could be used by HCWs to develop more confidence and agency
(Knowledge as Power), and provide a way for workers to connect with
each other and speak up with each other (Group Exchanges and Issues).
However, the participants had different ideas of how this knowledge and
power should be wielded, worrying about how it might lead to a cycle
of retaliation (Speaking Up Cautiously). Considering the benefits of
the potential technological futures, the participants also had concerns
around the potential added heterogeneity across experiences (Reducing
or Increasing Complexity) and steep cost of adopting new technology
(Reducing the Cost of Transition).

5.1 Roles for Technology in Addressing Wage Theft
Our findings highlighted the key affordances of information and communication technologies
(ICTs) that could be applied to supporting the larger fight against wage theft for HCWs at the
employer and worker/advocate levels. First, we discuss the ability of ICTs to collect accurate and
precise information in more robust time-tracking systems to serve both the employers as well as
the workers and advocates. Then, we discuss the capability of ICTs to facilitate communication to
promote transparency and solidarity across groups, contributing to the exchange of more open
feedback to allow employers to address concerns in a timely manner or more tacit knowledge that
can help workers act together. However, we acknowledge that these opportunities for leverag-
ing technology would not address wage theft on their own and require careful consideration of
additional sociopolitical forces.
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Table 4. Summary of roles and challenges for technology design to address wage theft.

Employer Workers/Advocates

5.1 Roles
5.1.1 Collecting & Analyzing Info Improving Time-Tracking to have

less errors and more accuracy, saving
time/effort for workers/employers

Aggregating Evidence of wage vio-
lations and invisible work across the
larger group of workers

5.1.2 Facilitating Communication Employer-Worker Feedback for
monitoring and acting on concerns
to ensure worker well-being

Communities of Practice for ex-
changing experiences and building
shared solidarity

5.2 Challenges
5.2.1 Spreading the Workload Incentivizing employers to take re-

sponsibility by identifying align-
ments with worker interests and pro-
moting legislation that protects work-
ers and enables employers to act

Spearheading solutions that fit ex-
isting practices/systems and reimag-
ining the care system to improve
worker conditions throughmore com-
pensation and support

5.2.2 Avoiding Retaliation/Surveillance Providing timely and necessary in-
formation for employers to not feel
“cancelled,” with restrictions that pro-
tect worker autonomy

Anonymity and quality of contri-
butions through the numbers and
worker control of their own data,
adapted to fit the home care context

5.2.3 Collectively Maintaining Impact Putting in checks through worker
information, advocate enforcement,
and protective legislation to ensure
violations do not keep happening

Balancing individual/short-term and
group/long-term goals through high-
lighting effectiveness, aligning incen-
tives, and changing norms

5.1.1 Collecting and Analyzing Information. Improving Time-Tracking. At the moment, elec-
tronic visit verification (EVV) and other employer-mandated time-tracking technologies are unable
to realize their highest potential in collecting information because they are unreliable. Improve-
ments in the technology HCWs use to report their hours could reduce some of the errors that cause
wage theft. Some of these errors, such as the system not being able to handle changeovers at 12:01
a.m. or the application recording the wrong time due to a break in connectivity, could be fixed by
more robust architecture like offline syncing [35]. Other issues might require changes in worker
behavior through intelligent nudges [20] or multisystem infrastructure [77] and integration with
scheduling software. Many of the issues could be ameliorated by having the employers provide
technological resources like phones or internet hotspots to ensure a uniform experience along
with better training. Across all of the different human and system errors, having a more robust
way of repairing information (i.e., addressing gaps [105] or maintaining systems [53]) could enable
workers and their employers to track and report more accurately.

Aggregating Evidence. Additionally, these time-tracking technologies could expand beyond
ensuring compliance for employers to gathering even more information that could empower
workers. For example, comparing hours to wage information could help identify and establish proof
of wage theft for individual workers, reflecting W9’s emphasis on making the tracked information
presentable to arbitrators. Additionally, analysis across more workers could identify trends of
employer violations, similar to examples of technology as a “diagnostic” [10] of widespread injustice
in literature [93, 110]. Examples of community self-survey [21] have demonstrated that aggregating
information about employer missteps could potentially put pressure on employers to change their
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actions by increasing the “costs of a violation” [58]. The organizers we interviewed spoke about how
tracking of the specific conditions workers faced (i.e., staying late because of a doctors appointment)
could more clearly establish both the paid and unpaid activities the workers engaged in, providing
evidence for the invisible work that HCWs perform [74].

5.1.2 Facilitating Communication. Employer-Worker Feedback. Better communication could
reduce errors and make the process of resolving errors more transparent. This communication
could be extended to track and monitor wage issues to reduce the incidence of missing (i.e., W2 not
being notified there was an issue with her timesheet) or laborious communication (i.e., E5 spending
over an hour each day calling individual workers about timesheet issues). Literature on quantified
workplaces [68] has shown that employers have incentives to implement such systems to monitor
the health of their dispersed workforce, such as improving productivity [98] and worker well-being
[106]. Doing so would also allow HCWs to check the progress of their concerns [66], building on
systems that meaningfully disclose information to key stakeholders [83] and bridging the gaps in
the partial knowledges of multiple stakeholders in large, sociotechnical systems [51].

Communities of Practice. In addition, technology could provide spaces for isolated HCWs to
develop connections and share knowledge. Poon et al. [88] explored the potential for computer-
mediated support groups for HCWs to serve as communities of practice [22] where workers
could share some of the “tacit knowledge” [80] they developed. The online forums and video chats
presented by our provocations could allow HCWs to exchange ideas on how they approached
the shortcomings of the software (i.e., setting their own alarms as reminders to clock out) and
communication processes with the employers (i.e., using email to have a paper trail). While the
partner organization tried out Zoom meetings and WhatsApp groups as a means of fostering
community, these could be more effective by utilizing more familiar platforms, having more directed
conversations, or working in smaller groups, guided by unplatformed design of coordinating
participation [59]. Moreover, Poon et al. [88] also noted the importance of communities of practice
to build a shared narrative across alienated HCWs, which could then be activated as “framing” [41]
for social movements and collective action [31].

5.2 Challenges in Technology Design for HCWs and Low-Wage Workers
While our findings pointed to the potential roles of technology in addressing wage theft, simply
collecting information or facilitating the communication is not enough—there are challenges to
how information can be collected and how communications may be received. Following up on
the key questions highlighted in the design of the provocations, we discuss how our findings and
recommendations relate to questions about minimizing workload, ensuring privacy in technological
tools, and increasing accountability. We build on the discussion Wolf et al. [111] initiated about
the structural challenges that surround technological interventions—how the technology fits into
the day-to-day of individuals; the relational impacts of the technology on stakeholders; and the
institutional and system-level changes that result from collective action.

5.2.1 Spreading the Workload. One of the questions we wanted to explore through the design
provocations was: “How might we design processes for workers to identify wage theft while
minimally increasing their workload?” On the individual/adoption level, one way of reducing
burden for workers we explored was designing solutions that seamlessly integrated into the
workers’ day-to-day lives but did not contribute more invisible work to the already heavy burden
HCWs face [75]. The workers were open to investing some time into learning new technology,
especially if it matched the texting they already do every day, aligned with the start/stop they have
to do for time-tracking applications already, or utilized the screenshots they already took on their
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own. Future explorations could potentially even look into integration with existing time-tracking
applications or passive location tracking in the background.
However, regardless of how tightly coupled these new technologies were, these solutions all

required additional action from the worker. Thus, on the relational level, we encounter the problem
Silberman and Irani [95] recounted in their implementation of the employer reputation system
Turkopticon—the balance between “independent” systems that give the workers more control and
responsibility versus “integrated” systems run by the employers who are in a better technical and
organizational position. In cases where the worker and employer priorities are aligned, changes
are appealing, because fixing errors could save time not only for workers but also for bookkepers
like E5. However, in other cases, such as W2’s situation where she said her agency would not even
talk to her about her wages, it is not in the employer’s interest to disturb the status quo.
Therefore, institution/macro level changes are required. Legislation could nudge employers to

act on worker feedback or encourage software companies to fix errors in time-tracking applications
[104]. However, as we saw through the delays in the recent wage increases in New York State, new
legislation also requires careful consideration on how it would be enacted. With such considerations,
additional structural-level changes could even address why HCWs are so overloaded and exploited
in the first place—changing the broader system of care and better distributing the responsibilities
of care across workers could provide better working and living conditions for the workers.

5.2.2 Avoiding Retaliation and Surveillance. While effective collective action requires sharing
information with other HCWs and organizers, doing so also raises questions about how sensitive
data is collected and handled, especially given questions around surveillance [70] and workers’ data
rights [26]. As we explored the question of: “How might we establish trust when dealing with issues
as sensitive as wages?”, we found that, on the individual level, workers were especially concerned
about protecting themselves from employer retaliation. To counter this, two participants mentioned
that aggregating the information could offer a layer of protection and develop trust, building on
examples of “information escrow,” employed by sexual harassment reporting applications [65] or
k-anonymity [103] as seen in cases of worker incident reporting [46]. Another option would be to
allow the HCWs to have more control over their own information, as seen in examples such as
self-presentation [11] or data sovereignty [23].

On the relational level, there are questions of how information collected by technological solutions
could be used by other stakeholders and how to prevent misuse of that information. One of the
concerns brought up by the participants was whether the information might be incendiary. Creating
feedback loops where the employer is informed in a timely and privacy-sensitive way, could help
give them more opportunities to change their behavior and not feel as attacked. Additionally,
having a third-party “social audit” [14] or other formalized verification processes of concerns raised
by workers [65] could alleviate some of the potential blame on individual workers.
In addition to overt retaliation for individual negative feedback or nonaction on the concerns

raised by workers, there is also the potential for unintended consequences on the institutional level
[72]. While a worker-driven system could subvert the dynamic of compliance and collect more
useful information by identifying violations or making the contributions of workers legible and
visible [102], the visibility could also lead to surveillance and increased scrutiny of practices that
were informally allowed [97]. Therefore, it is necessary to carefully assess what information is
being shared, potentially through participatory mechanisms [76], as well as ensure there are legal
measures to ensure minimum protection for worker autonomy.

5.2.3 Collectively Maintaining Impact. Another question our design provocations explored was:
“How might we leverage the strength of the group to discourage employers from taking advantage
of their workers?” On the individual and relational level, one of the challenges we faced was
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the balance between short-term, individual outcomes and long-term, collective outcomes. Many
interviewees expressed concerns about additional worker efforts due to lengthy legal processes
and low chances of a payout in individual cases of wage theft. This dilemma of individual interests
and collective action has long been discussed in social movement theory, noting the importance
of highlighting the effectiveness of collective action [49], aligning individual interests with the
group [19], and changing the social norms to encourage group action [29]. Some features of our
design provocations explored the potential of documenting and communicating efficacy. However,
institution-level changes beyond technology might be needed in order to increase incentives for
workers, potentially by enable short-term payouts for workers to track wage theft.

Thus, another question that arises is how solutions can shift the sociopolitical context so wage
theft does not continue to happen. On the individual level, one way of doing this is by creating an
ecosystem that reduces information asymmetry, allowing workers to best act in their interests, like
Amazon Mechanical Turk workers who check the reputation of a potential employer on Turkop-
ticon before deciding whether to take the job [50]. However, there were challenges maintaining
this impact when subsisting mainly on academic funding and resources. On the relational level,
worker advocates may be able to gather support for systems like Turkopticon and use the data
to “predict instances of misbehavior” to employers accountable, similar to how data from sexual
harassment applications are being used for perpetrators [65]. Moreover, on the institutional level,
these predictions might be able to highlight patterns of misbehavior that advocates could propose
legislation against, such as prohibiting obscure language and calculations on paystubs. In all of these
cases, the technology can help aggregate the data that underpins the initial shifts, but additional
efforts are required to maintain the potential impact.

5.3 Limitations and Future Work
Our research is just the beginning of further, in-depth explorations of technology as a part of efforts
opposing wage theft. Working with the partner organization helped us ground our exploration
in a tangible, actionable manner that leverages the foundation the organization has built. But,
like all qualitative research, our study focused on a small sample size with specific characteristics.
The workers were all fairly involved with the partner organization, which meant that they were
likely better connected and less isolated than most HCWs. Moreover, the partner organization was
focused on certain areas in Upstate New York, United States (i.e., Rochester, Buffalo), which meant
these workers were all subject to New York State laws (i.e., the recent wage increase [81]) but faced
different challenges from other workers downstate and in New York City [55]. Many were more
experienced in their field, with 7 out of 10 workers having 25+ years of experience, meaning they
had witnessed a lot of change in the industry but also were much more accustomed to the status
quo. Future studies are needed to understand how the findings may apply to HCWs from a variety
of employment arrangements (i.e., agency employed, unionized) and across a number of states
given the state-level variation in wages in wage policy.
However, our work has the potential for real-world implications. Our detailed accounting of

the homecare-specific issues (i.e., last minute changes to schedules) could lead to explorations of
how new processes could account for these issues by home care agencies, software developers
for time-tracking applications, and advocates for HCWs. Additionally, our findings could also
have implications and inspire more research on larger questions about wage theft and employer
accountability for other frontline health workers and low-wage workers. Future work could explore
how specific software features could account for these issues and understand how they apply to
other contexts as well.

Proc. ACM Hum.-Comput. Interact., Vol. 8, No. CSCW1, Article 151. Publication date: April 2024.



Wage Theft and Technology in the Home Care Context 151:25

6 CONCLUSION
Through foundational interviews, we identified some of the causes, current practices, and challenges
in addressing wage theft in the home care context. This allowed us to not only further understand
of how technology could exacerbate the sociopolitical impacts of wage theft, but also guide us in
developing design provocations that utilize technology to help mitigate some of these impacts—
empowering HCWs collectively through aggregated knowledge, experience, and power. Finally,
we also contribute discussion around important considerations of how to thoughtfully design
technology that respects workers’ time and experience as well as pushes for the most impactful
change. While we note that technology would not be able to eradicate wage theft on its own, these
findings can help designers develop technology that can reduce error, enable transparency, share
narratives, and enforce accountability to contribute to broader efforts. We hope that our research
will be able to enact tangible change for our partner organization and influence future technologies
for other essential but vulnerable frontline health workers and low-wage workers.
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