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Recent investments in automation and Al are reshaping the hospitality sector. Driven by social and economic
forces affecting service delivery, these new technologies have transformed the labor that acts as the
backbone to the industry—namely frontline service work performed by housekeepers, front desk staff, line
cooks and others. We describe the context for recent technological adoption, with particular emphasis on
algorithmic management applications. Through this work, we identify gaps in existing literature and
highlight areas in need of further research in the domains of worker-centered technology development. Our
analysis highlights how technologies such as algorithmic management shape roles and tasks in the high-
touch service sector. We outline how harms produced through automation are often due to a lack of attention
to non-management stakeholders. We then describe an opportunity space for researchers and practitioners
to elicit worker participation at all stages of technology adoption, and offer methods for centering workers,
increasing transparency, and accounting for the context of use through holistic implementation and training
strategies.
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1 INTRODUCTION

Technology is slowly reshaping the hospitality industry. Throughout the last century, hotels
and restaurants have explored many forms of technology to improve operations and reduce costs.
As early as the 1990s, casinos in Atlantic City tested automated bartending machines to reduce
labor and save money on liquor costs [75]. Today, the roles of workers within the hospitality
sector are changing in unprecedented ways, moving from traditionally high-touch, face-to-face
encounters to technologically-mediated interactions [89]. Labor experts predict technology has
the potential to automate more tasks in hospitality than in any other industry. In the next 20-30
years, as many as 70% of tasks performed by hospitality workers are projected to be augmented
or replaced by automation [74,23]. This trend has only accelerated amid global lockdowns and
social distancing mandates brought about by the Covid-19 pandemic [22,65,78].

This paper examines one aspect of this vast landscape: the effects of algorithmic management
(AM) tools, which have begun to transform the hospitality workers’ roles in new ways.
Technology developers and hoteliers emphasize the benefits of using AMs to improve guest
service and streamline operations, thus increasing shareholder value [9,87]. Popularized by gig
work platforms, AMs can now remotely supervise workers and enable automated or semi-
automated decision-making [69]. In other industries, AMs along with other sensors and
surveillance methods track workers’ movement speed in warehouses, or rate driver performance
through ride-share apps.

To date, the CSCW literature has tended to study algorithmic management in the context of
the gig economy and platform workers [50,44,100]. However, there is relatively little research on
how algorithmic management techniques have begun to influence the ways traditional service
organizations manage their staff. Frontline service workers in sectors like hospitality comprise
about a third of the overall workforce, with over 13 million employed in hospitality alone [116].
Understanding the impacts of AMs in traditional service contexts has important, transferable
implications for millions of service workers in other sectors.

This literature review analyzes research and media coverage on the use of AMs for frontline
hospitality workers. Here, we define frontline workers to mean hotel employees who are directly
involved in providing guest services: food servers, front desk agents, bell attendants,
housekeepers, and others. Technology adoption in these roles may disproportionately impact
women, immigrants, and people of color, who occupy the majority of hospitality and service
industry roles [104,112].

In the next sections, we introduce the context and structure of the hospitality industry. We
surface concepts of worker voice from labor relations literature, studies from CSCW and
hospitality management on technology used in frontline service, and methods for worker-
centered participatory design. Using these lenses, we track a variety of perspectives in the
literature to highlight valuable exploration areas for worker-centered research and co-developed
technology. For example, we highlight how various effects of automation may not be inherent to
technology alone, but depend on contextual factors such as management, rollout, and training.
The extent and sufficiency of such rollout strategies, including ongoing training, have not been
adequately studied.
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The increasing speed of technology adoption presents an urgent need to anticipate, strategize
around, and co-develop future technology with worker needs in mind. Our goal is to offer
multidisciplinary perspectives on engaging hospitality workers throughout all aspects of
technology design, development, and rollout. We identify opportunities to engage workers
around data transparency, technological literacy, and property-specific factors. Finally, we
highlight future research directions for how participatory design can level the playing field for
workers as central stakeholders in technology development.

2 METHODOLOGY

We performed an interdisciplinary literature review resulting in 320 total papers, from which
we synthesize our findings. Given the emergent and understudied nature of Al and AM in
hospitality, there is limited empirical research about on-the-ground effects of these technologies
specifically on workers. Drawing on sources across disciplines including CSCW, labor relations,
organizational studies, and hospitality management affords a multi-faceted perspective. This
literature review brings together these disparate approaches to build a shared empirical
understanding. Our set of reviewed papers, cultivated through collaboration with academics and
practitioners in various related disciplines, maps perspectives on the projected and realized role
of algorithmic management in the hospitality industry [129,135]. This interdisciplinary method
can be particularly useful in cases where the topic of study is emergent, and there is a need for
triangulation of sources. It also helps to establish common ground among our team of designers,
union representatives, and labor experts around the shifting meaning of “job quality” amid the
rapidly changing context of hospitality.

We examined a wide range of material, including journal articles, books, conference
proceedings, policy documents, trade publications, popular press articles, and industry reports
The primary criterion used for inclusion was if we believed the work engaged questions central
to understanding automation in the hospitality industry, the inclusion of worker voice in the
deployment and use of automation technology, and the factors influencing the acquisition of
automation technology in the hospitality industry.

We initially reviewed 177 articles that reported on robotic automation, algorithmic
technologies, and artificial intelligence within hospitality. We identified our corpus of sources
through multiple stages. First, we ran a search on journal databases including the ACM Digital
Library and Google Scholar for the following keywords: “algorithmic management,” “algorithmic
decision making,” “human AI collaboration,” “automation,” “human-in-the-loop,” “robotic
process automation,” “
consulted with a hospitality expert for literature that was specifically focused on technology
within the hospitality industry, which yielded 60 additional papers. This included material
examining automation in hotels and representing the interests and concerns of the hoteliers and
technology creators, including academic articles, theories of consumer acceptance and behavior,

» .

Al assistant,” “intelligent virtual assistant,” and “virtual agent.” We next

theories of organizational behavior, reports on technology automation, and industry trade press.
We consulted with union research analysts to collect 83 additional sources relating to union
bargaining, trade press, and the changing nature of work.

Our search ultimately resulted in 320 papers, from which we completed several additional
rounds of omissions as we iteratively discussed them in our research meetings, with a goal of
refining our scope. We omitted certain types of technologically-enhanced work, such as papers
on=co-robots, and robotic process automation. We retained a focus on algorithmic management
in traditional hospitality service. We also omitted sources on gig work and crowdwork, as these
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are less relevant to the employment structures in hospitality. This allowed us to collect papers
that addressed automation for workers who are classified as employees. We also excluded
research on virtual assistants and chatbots, as the interface of these technologies with algorithmic
managers is in initial stages and was therefore not a part of this study.

This process achieved a narrower focus on the intersection of algorithmic management,
worker voice, and technology adoption factors in hospitality. We proceeded to examine papers
thematically to draw out knowledge along several layers of analysis [16]. We first analyzed our
data for whether the technologies discussed were nascent or widespread, and what, if any,
adoption processes were reported. Our second stage of analysis focused on how workers’ roles,
tasks, and relationships were affected by AMs. Here, we strove to classify the unique impacts of
algorithmic management on frontline workers, as opposed to guest services or business outcomes.
Lastly, we refined our analysis towards understanding the extent to which worker voice is
represented in adoption.

3 THE CONTEXT OF THE HOSPITALITY INDUSTRY

3.1 Structure of the hotel industry

The structure of the hotel industry is complex. Once an industry composed of all independent
organizations, the hotel industry now has many formats of ownership, management and chain
affiliation. Generally, hotels and hotel companies fall into the following categories (or
combinations thereof) [97]: 1) Independently owned and operated hotels; 2) Hotels that are
independently owned and operated but have a brand affiliation; 3) Hotels that are independently
owned but are managed or operated by a management company which may or may not have a
brand affiliation; 4) Chain-owned and managed hotels; and 5) Hotels belonging to referral groups
or consortiums. For example, an independently owned hotel may have a management contract
with a small regional company in addition to a brand affiliation with an international hotel chain.
Many large international hotel chains engage in both management contracts and brand
affiliations, further complicating the structure [97]. Research suggests that fragmented, or
“fissured” [107], organizational structures can impact work-related outcomes such as wages, job
quality, and compliance of labor standards [10,11,26,35,45].

The fragmented nature of hotel structure, coupled with various management contracts and
franchise agreements, has proven to be an especially complicating factor for the uniform adoption
of technology [24,98]. For instance, while larger companies have more resources to research and
test new technologies, decision-making stakeholders like owners and management companies
rapidly multiply. In contrast, a smaller company may have more flexibility to implement tech
[24,97]. Studies have shown that smaller independently-owned hotels had lower investments in
their human resource operations and systems than larger company owned hotels [57].

These examples show how organizational structures change what resources and hurdles
surface throughout technology adoption. Technology advances will also facilitate changes in
organizational structure [56]. Specifically, hospitality organizations will need to develop new
management strategies for technology implementation to be effective and sustainable [7]. Hotels
that lack resources for external training, for example, may want to invest more carefully in peer-
to-peer training protocols and incentives.
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3.2 Technologies currently used in hospitality

Until recently, the adoption of automation technology in the hospitality industry has moved
slowly. The current space of automation in hospitality can be classified in terms of a few
functional impacts on hospitality workers: physical assistance, collaboration, and management.

Physical assistance takes the form of robots and co-robots that perform functions including
human recognition, autonomy, learning, perception, and action. Some hotels are testing robots to
meet and greet guests, perform cleaning tasks, assist in security surveillance, and transport and
deliver products and services. The use of food delivery robots in particular is expanding food
service in hotels, on college and business campuses, and throughout communities. One food
delivery robot used in hotel restaurants makes use of LiDAR technology developed in
autonomous vehicles to carry food and drinks from the kitchen to the table [30,77]. During the
pandemic, hotels also adopted cleaning robots for repetitive cleaning of high contact surfaces
[115].

Collaboration technologies include chatbots and remote ambulatory devices equipped with
displays to enable video chat and conferencing. They can also include mobile ordering and mobile
check-in, which are becoming ubiquitous across hotel properties [63]. These tools offer new ways
to serve customers, and offer better coordination across facilities and contexts such as expansive
hotel and casino properties.

In this literature review, we focus our findings on algorithmic management technologies,
which are widely used in hotel properties. They are used to forecast and keep track of demand,
inventory, employee tasks, and hotel-wide operations; to manage reservation and revenue
management, and to manage inventory [97]. Other AMs track foods, linens, and other goods
throughout the hotel property with the goal of streamlining operations [97]. These management
technologies apply simple artificial intelligence, including monitoring, predictive analytics,
advanced decision-support, next-best action recommendations, and CRM systems to automate
portions of business processes. Because they require little technical overhead, they have achieved
a strong foothold across the hotel industry. AMs are also in use in retail, health care,
transportation, and logistics work [69,50,64]. Given the cost cutting pressures of the pandemic
and subsequent rise in labor costs, AMs will likely feature even more prominently across
industries. In this paper, we focus on AMs in the hospitality industry, with the understanding
that our results will be generalizable to other high-touch service sectors.

3.3 Impacts of the pandemic

COVID-19 quarantine and social distancing mandates have had widespread impacts on
hospitality. Most hotels and restaurants were closed during the initial stages of the pandemic.
When they opened once more, it was under limited occupancy, resulting in layoffs for the
majority of workers. This rapid reconfiguration created an opportunity to reorganize basic
hospitality operations. For example, in March of 2020, a number of hoteliers began making
structural changes in their workforce, implementing new data tracking protocols and rapidly
deploying automation technology [87]. In the hospitality industry, the pandemic created the
opportunity for contactless service, which accelerated mobile check-in and online ordering while
reducing human contact. The varied impacts of the pandemic resulted in staff reductions and
redeployment of the remaining workers and management across the property. This trend
continues even as the effects of the pandemic on hospitality are waning [46]. Hotel chains such
as Marriott, Hyatt, and Hilton, which opted for contactless check-in during the pandemic, have
now replaced some front desk staff with “ambassadors” to help guests with digital kiosks [63]. At
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the beginning of the pandemic, guests often requested no housekeeping service to minimize
exposure to the virus. Hotels moved to on-demand digital requests for room cleaning which
dramatically reduced both daily cleanings and housekeeping staff hours [79,83]. These changes
to cleaning schedules led to an increased use of algorithmic management software in
housekeeping, which hotels are continuing to adopt [38,63].

According to US Labor Department data, the hospitality industry has additionally been one of
the industries most impacted by the great resignation [118,103]. Some hospitality workers used
the period of business closures to transition to other industries [3,90]. Hotels and restaurants
report that they are now unable to find enough employees to operate their business at full
capacity. In response to increasing labor shortages, many hotels are exploring how technology
can help them to fill the gap [82,117,117]. Some hospitality businesses that had planned to
implement automation in the near future also utilized these periods of low occupancy and closure
to implement and test new systems.

4 IMPACT OF TECHNOLOGY ON HOSPITALITY WORK

A vast literature within the CSCW and adjacent communities attempts to study and assess the
impacts of technology on the future of work. Research has explored how the advent of new
technologies are changing workers’ roles, tasks, and workflows in domains ranging from call
centers to snow removal [8,12,29,34,88,96,101]. Various interpretations of automation technology
and its development generally fit into three different categories: optimistic, pessimistic, and more
nuanced views [9]. What differentiates optimistic and pessimistic approaches from more nuanced
ones is their flavor of technological determinism, where technology is considered a dominant
force in structuring social change [111,67]. While they share a belief in the capacity of
technologies to automate jobs, they differ in the potential for human agency to impact the speed
of change.

Optimistic approaches tend to assert that human and machine capabilities are most
productively harnessed by designing systems in which humans and machines function
collaboratively based on their individual strengths and limitations [36]. Optimistic perspectives
tend to focus on employer benefits, highlighting the successes of technology development
towards better resource utilization, an increase in efficiency, and labor savings [28,43,42]. This
line of thinking predicts that while automating work will reduce the human workforce, remaining
jobs will increase in efficiency with the introduction of new technologies and some new jobs will
be created [17]. The general thesis is that automation presents employees with exciting new
opportunities to upgrade relevant skills for their future employment viability [66,31,108].

A pessimistic perspective, on the other hand, points to the negative impacts of technology and
the threat of a “jobless future” [32]. These impacts may include worker displacement and job
elimination in the face of automation, as well as historical inequalities for workers along axes of
race, gender, education, and geography [1]. In this line of thinking, it is not always possible to
optimize worker-technology collaboration toward mutually beneficial ends. For example, reports
of algorithmically-enforced work intensification for Amazon warehouse workers and call center
representatives paint a sobering picture of the often antagonistic relationship workers have with
automation technology [27,4].

A third, more nuanced perspective identifies opportunities to better understand how
technology will come to effect social change. This perspective illuminates a future in which
technology may either fully automate some jobs, augment jobs to shore up human inefficiencies,
or else fail to deliver on its promised functionality entirely [9,68,73,81]. For example, Acemoglu
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& Restrepo’s concept of “so-so” automation describes technology that is not sufficient enough to
help workers in their jobs or customers in their service experience, but is adopted nonetheless to
save on labor expenditures [1]. This perspective makes clear that not enough is known to predict
whether labor-replacing automation technology may create new opportunities for improved
service or job quality [27,4,50].

Current literature lags behind the implementation of automation technologies and how they
have transformed the workforce [50]. Our exploration of these themes is particularly motivated
by Kellogg et al., which highlights the lack of empirical data in the future of work literature,
especially from existing versus experimental technologies; and a need for nuanced evaluations of
technology that yield richer data on the experiences of workers as crucial stakeholders [50]. Even
existing empirical results from service automation studies differ significantly between sectors,
revealing little consensus on the potential long-term success of new technologies [86]. This
suggests the importance of further research sensitive to specific context-dependent social,
economic, and technological factors.

4.1 Engaging workers in technology development

There is a rich literature on worker participation as an essential component to maintaining job
quality in CSCW. While the labor economics literature originally focused on wages and benefits
in evaluating job quality, recent definitions of job quality are more expansive. Job quality entails
both tangible and intangible characteristics, including health and safety standards, work-life
balance, and access to meaning, purpose, and dignity at work [75].

A central opportunity for increasing pride, dignity, and meaning-making at work rests on
incorporating greater employee participation [40]. Participation can be understood as workers
having input, whether formally through management practices or unions, or informally through
conversations with supervisors, into decisions [18]. Such input has traditionally governed
improved job quality and organizational performance [64]. In practice, however, workers'
participation in technological change is often hampered by lack of access to mechanisms for input
[52]. This leads to situations in which workers must accommodate technologies that are poorly
suited to their needs, leading to decreased job quality [18,53,64].

To increase worker participation in the design and deployment of workplace technologies,
CSCW scholars have drawn on participatory design (PD) methods—the process of enlisting users
in the development of technologies to better support their interests. Participatory design
originated in the Scandinavian workplace democracy movement during the 1960s and 70s. Rooted
in democratic ideals, PD held that workers should have a meaningful stake in designing the tools
and processes of their everyday working conditions [49,110]. Early approaches explicitly centered
workers and were directly sought out by labor unions to co-design worker-centered technologies.
As these methods migrated to the US, they were refocused on questions of usability, workplace
efficiency, and customer-facing success. The Scandinavian model emphatically rejected efficiency
as a goal, recognizing that it often translates to the intensification of work and deskilling [93].
The evolution of PD in the US may be attributed to a political and economic context of relatively
low unionization rates in comparison with other industrialized countries [119].

The PD process allows multiple stakeholders to weigh in on the decision-making process
around technology design, rollout, and implementation. Scholars emphasize that decision-making
in the design process necessitates more than surface participation—it means having a real say in
design outcomes [15] [6]. This participation can take many forms such as workshops to capture
day-to-day accounts of work [47]; or working with advocacy groups and unions [120]. Similarly,
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Calacci calls for “co-research,” which involves mutual agenda-setting and data sharing
agreements to elevate workers from research subjects to fellow researchers and designers [19].
These practices help to level the playing field between workers and other stakeholders and
developers who contribute to technology adoption. We continue to draw on these methods in our
discussion to offer nuanced approaches towards worker-centered technology adoption in
hospitality.

5 ALGORITHMIC MANAGEMENT AND SERVICE WORK

Early research on service encounters focused on face-to-face interactions between a customer
and a service provider guided by specific behaviors and responses [92,98]. In contrast, hospitality
service has become increasingly technology-mediated; workers now interact with a wide range
of interrelated platforms delivered by various in-house and external providers [89,58]. AMs
are shifting service roles, affecting both workers and managers. In high-touch service delivery, it
is typically not the case that jobs are entirely eradicated or created from scratch. The ebb and flow
of tasks between workers and AMs is reshaping job design [9].

Human Computer Interaction (HCI) and CSCW scholars studying technology deployment for
service delivery note the fluid creation and adoption of new tasks, new workflows, and new job
titles [60] [7,6,91]. Some frontline service roles are being eliminated as AMs are put in place, while
others are created or redesigned. Other research identifies how workers respond to technology
adoption by taking on emergent roles as technology advocates or enablers, supporting coworkers
through points of tension and facilitating acceptance of AMs in their workplaces [58]. These
emergent positions show that frontline workers are intimately familiar with the articulation work
required to interface across systems, roles, and expectations to deliver guest satisfaction [94].
Making guests feel properly taken care of and at ease is a core part of this service work [37]. The
sociology of work identifies this nexus of tasks and service skills as emotional labor, which is also
frequently used as a heuristic in the hospitality management literature [59,39]. Emotional labor
is a form of critical but invisible work that involves making the guest welcome, important, and at
ease. Frontline workers may even help guests recover from frustration during points of stress or
friction [95,80]. Interacting with guests can be a source of dignity and pride for housekeepers;
smiling, chatting, and taking care of the guests they serve is often cited as the most meaningful
part of the job [75].

To be successful, AMs must take the social and emotional aspects of service work into account.
A housekeeping algorithmic manager optimized for efficiency may reduce the time housekeepers
can spend on meaningful service tasks. By rationalizing their work as a series of cleaning tasks
on a digital checklist, for instance, AMs undermine their capacity to deliver personalized service.
As housekeepers service the rooms of long-term guests, they learn the preferences of the guest
to deliver more personalized service, increasing the value of the hotel to the guest. An AM which
assigns this room to different housekeepers each day may negate the personalized service and
value of this service to the guest, while also reducing job satisfaction to the housekeeper. This
may render their work more invisible, regardless of the intent. In contrast, an AM which is well
designed and implemented could match long term or repeat guests with the same service worker,
helping to deliver a more personalized service, thereby increasing both guest and employee
satisfaction. This example illustrates how technological transformations are being layered upon
existing service roles that are by definition unpredictable and ambiguous [14]. More empirical
research is needed to understand how technology can best account for the important emotional
work performed by workers.
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Many scholars agree that the current literature on the use of AMs in service is still in its infancy
[50,55,102,109]. As a result of this gap, the literature may not adequately capture the ways in
which this form of automation is impacting workers” wellbeing. In the next section, we examine
AMs effect on invisible work and effect on relationships between workers and managers. Many
of the impacts of automation are not necessarily inherent to technology itself, but instead stem
from a combination of the technology, deployment, training, economic pressures, and lack of
worker involvement during all of these stages.

5.1 Ensuring worker wellbeing in the face of algorithmic management

In a comprehensive 2020 literature review on algorithmic forms of control in the workplace,
Kellogg et al. detail unique affordances of algorithmic management technologies [50]. The authors
track six main mechanisms through which employers can direct workers by “restricting and
recommending,” evaluate workers by “recording and rating,” and discipline workers by “replacing
and rewarding” [ibid]. In light of Kellogg et al’s critical assessment, we draw on the framework
of the “6 Rs” to consider how the current and projected impacts of algorithms can best support
hospitality employee’s' work and wellbeing.

Restricting and recommending. Through clear and configurable recommendations,
algorithmic managers can help workers document tasks and decrease confusion. However,
algorithmic recommendations may also be unintelligible to workers who lack technology literacy
or comprehensive training [42]. In informal observations, housekeepers at some properties report
benefiting from being able to see all their room assignments on one dynamic screen, as opposed
to a shuffle of papers. In other properties, housekeepers felt that the software instead presented
a more complicated view, which they were not able to match as closely to their preferred
workflow. Additional training would have allowed housekeepers and housekeeping managers to
work together to re-configure this algorithm’s settings, which are capable of accommodating
various workflows. In this instance, further exploration of the user experience (UX) and design
may also recommend a simpler screen or the use of a different device to benefit non-technical
users. This case shows that even for configurable technologies, the success of an algorithm is
highly dependent on its implementation, configuration within a property, and ease of use.

There are also occasions when system recommendations may be at odds with a worker’s goals
and performance. Due to the nature of high touch service work, workers may require the capacity
to override a management system in order to achieve the highest guest satisfaction. For instance,
if workers are evaluated on the speed of a task, such as guest check-in, this may be at odds with
their ability to provide a personalized guest experience for a guest who needs a little more time
and attention. Service is a complex process which does not always follow parameters of AM
recommendations. Fluid integration of human and algorithmic decision making requires
alignment between optimization conditions and worker goals. Where this is not possible, workers
may create workarounds to provide the best service for their guests [54].

Recording and rating. Algorithmic recording utilizes computational procedures to aggregate
an enormous amount of real-time data from employees and customers. Though surveillance can
often be detrimental for workers, the hospitality industry has succeeded in developing several
tools which help keep workers safe and extend opportunities for support. Among these are panic
buttons for housekeepers, GPS-enabled devices which a housekeeper activates if they are feeling
unsafe. The button emits a beacon which alerts security to the housekeeper’s whereabouts. Panic
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buttons are a widely celebrated safety tool for housekeepers, and represent a hard-won success
of union / hotel partnerships [71]. Traditionally, housekeeping managers are motivated to
expedite their staff’s work, help with difficulties, and be present in hotel corridors to anticipate
needs. Tracking worker assignments and locations remotely extends these opportunities for
collaboration and support between housekeepers and housekeeping managers. As an example, a
housekeeper who is taking more time than expected to clean a room may have additional training
needs, be short of necessary supplies, or have encountered a room that was trashed by the
previous guests. Tracking worker time in location would alert management or supervisory
attention to more quickly decipher needs and to assist this housekeeper. Both panic buttons and
management tools depend on consensual relationships with workers, and both represent
instances where humans, not algorithms, control how data is used.

When paired with surveillance practices, algorithms can also be used to provide ratings of
hospitality workers in customer-facing roles. Increased visibility in the hospitality sector allows
managers to more readily recognize and reward high performing staff [70]. However, evidence
from gig workers suggests potential harms from recording and ratings that may translate to
hospitality workers. Many gig workers depend on maintaining near perfect ratings to maintain
revenue streams, increasing their precarity [85]. Hotels as a whole are often under similar guest
rating expectations. Dependence on customer ratings may also amplify customer racial and
gender bias [84]. To ensure that numerical ratings alone cannot discipline and replace workers,
or else cause workers with high ratings to legitimize unfair conditions for others, human

oversight remains essential [27,61,50].

Replacing and rewarding. Algorithmic replacing has been used in other industries to
automatically fire workers who have failed to meet an algorithmically enforced benchmark [50].
There is little precedent of algorithmic firing in the hospitality industry to date, which consists
mostly of human-managed hourly labor. However, combined with incentives to decrease
employment liability through outsourcing, the “gig-ification” of the workplace is accelerating
[51,99,105,106].

Under pressures from the labor shortage, there are opportunities for the hospitality industry
to instead retain their regular workers by recognizing and rewarding staff. Kellogg et al note that
algorithmically structured, gamified rewards may stretch workers past their capacity. In
hospitality, merit bonuses could be similarly abused. For this reason, “reward structures” could
instead be employed on a daily basis to make workers’ jobs safer and more sustainable.
Housekeeping is a physically taxing job with one of the highest injury rates in hospitality
[114,62]. There are several ways algorithmic managers could ensure that the tasks that
housekeepers are assigned are balanced so that their work is not as physically onerous. By
alternating the more strenuous check-out rooms with the less strenuous stayover rooms, it seems
possible that algorithmic managers could make the job safer and more sustainable. Housekeeper’s
carts may weigh over 200lbs and require significant effort to push. Algorithmic room assignments
could reduce travel between rooms, or schedule the last room before lunch to be closest to the
break room in order to optimize time while reducing fatigue and injury. This functionality could
be developed alongside workers to account for their voice and wellbeing.

6 DISCUSSION

In this paper, we have explored technological change in high touch, face-to-face service work,
and specifically AMs used in hospitality work. The hospitality industry is composed largely of
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women of lower socioeconomic status, and in some cases, immigrant workers. It is these service
workers who are on the frontlines of increasingly widespread technological changes. We surface
a number of factors that have influenced technology adoption in this sector: changes to labor and
work which were brought on by the pandemic, the rise of contactless service, and complex
franchising structures have all played a role in how automation technologies have come to affect
hospitality frontline workers [21,38]. Allowing workers to participate in the design, deployment
and continuous refinement of these systems will help maintain role autonomy and workplace
protections; create new, meaningful roles for hospitality workers; and make work safer and more
sustainable for workers.

We identify opportunity areas for new participatory design, research and development in the
hospitality industry. We believe that these concepts are not only applicable to hospitality, but
could also inform shifts in parallel industries such as retail, caregiving, and other high touch
services.

6.1 Participatory approaches for design, deployment, and iteration

The interests of frontline workers, managers, guests, hoteliers, vendors, and developers should
all be considered when new technologies are developed for the workplace. Further complicated
by franchising structures, these new technologies may advantage different stakeholders
unevenly; amidst these various actors, considerations for how frontline staff like housekeepers
engage with systems are often left for last. One idea to engage the needs of stakeholders evenly
is to leverage PD methods to take into account new and evolving work shaped by emergent
technology [2,6,13]. Beyond attuning or tweaking new systems, this shift would mean assuming
a radically different process of technology development: one first focused on the needs and
aspirations of frontline staff.

Taking a worker-centered approach to design would hinge upon the ability of designers and
technologists to shift their practical focus away from valuing efficiency or cost reduction as a
design goal, to instead supporting the requirements articulated by frontline service workers
themselves [33]. Additional research can determine whether focusing on the needs of workers
leads to better outcomes for other stakeholders in the complex ecology of hotel ownership,
management, and branding.

One key method for ensuring equitable participation is to open channels for worker feedback
at all points in the technology adoption timeline. Research has noted that implications of
technology are shaped top down by designers’ and promulgators' own visions of work. While the
input of operations managers may be a part of the design process, it rarely includes insight from
actual workers [5]. To ensure we build toward a more equitable future of work, we argue for
leveraging participatory methods not only during the design and development stages, but also
throughout the rollout and iteration of new technologies.

6.1.1 Using participatory techniques before deployment

Participatory design methods can be used to understand the needs of stakeholders early on in
the design and development process. They can be used to prototype visions of the future that
allow workers to make sense of technologies that may not yet exist, or for which there are no
social norms. For example, speed dating and user enactments are PD methods that allow
stakeholders to sample the future in the form of demonstrational prototypes, before any resources
are committed to actually building the technology [113]. After generating concepts for different
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futures, these methodologies offer workers a series of samples that allow them to imaginatively
experience possible futures, one after the other. By offering a landscape of possibilities, this
method can surface norms and social boundaries, and help to bring participants’ latent needs or
desires to the surface.

PD methods could also help workers express concrete preferences around existing
technologies before they are rolled out. The elicitation of pairwise scenarios is another
participatory method that enables workers to build on their own wellbeing models [72]. In an
applied case study with algorithmic scheduling, pairwise elicitation reportedly helped
participants discover their own schedule preferences for the very first time [ibid]. PD methods
could help to consider workers preferences in technology configurations, such as allowing
algorithmic housekeeping managers to assign housekeepers to consistent stations. Expanding
these concepts to include the frontline worker could bring valuable insight early in the
development process, while also accounting for worker wellbeing.

6.1.2 Building participatory tools to support transparent deployment procedures

By drawing on these tactics, researchers can develop participatory methods that improve
increase data transparency and help workers understand what kind of data is being collected
about them [25]. Tools that leverage data toward new models of self-tracking include WeClock,
a worker-cooperative led product that helps account for invisible labor, skipped breaks, and
overtime [19]. Similarly, the Shipt Calculator was designed with co-workers and advocates to help
increase wage transparency in platform work [20]. Exemplified by tools like WeClock and Shipt,
participatory methods offer large promise for involving workers in shaping the ideologies behind
workplace technologies.

Co-developed tools could serve as an important first step towards training and technological
literacy for workers and managers. Participatory methods can help identify training needs, bridge
gaps in expertise, and develop appropriate training procedures with workers—and particularly
with managers. Participatory design methods might additionally offer scenarios with basic
information about current and future technologies to ensure that workers are not blindsighted by
technology rollout. This is particularly helpful for independent hoteliers who comprise more than
half of hotels worldwide.

We also consider how and if PD approaches may help increase the power of workers as
research stakeholders. As we have previously shared, examples of these strategies could include
organizing data sharing agreements with workers as co-researchers and partnering directly with
labor unions and existing advocacy groups to gain meaningful insights into worker needs [19]
[20].

6.1.3 Cultivating methods for on-going evaluation and iteration

Finally, PD methods could be used after technology has been deployed in the workplace.
Workers could be given mechanisms to provide meaningful feedback and recommendations
without fear of penalty when evaluating new technology, and the accompanying implementation
and ongoing training processes. It is likely that an ideal solution won’t arise on the first try, but
could instead be reached through continual iteration with workers. The success of automation
technologies is not solitary, but depends on its interface with the technologies, resources, and
social arrangements already in place. Participatory design mechanisms could surface these
various infrastructural practices, such as contracts, tacit conversations, and cultural codes [48].
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In hospitality settings, this would be an excellent mechanism to account for the contextual
variation between properties. For example, PD sessions post-deployment could help explain the
workarounds developed by housekeepers in response to unconfigurable algorithms. In addition
to increasing productivity on workers’ terms, these methods can catch instances of “everyday
breakdown,” repair, and adaptation, helping workers keep up with malfunction or attend to a
property’s unique requirements [41]. In turn, understanding property-specific requirements helps
develop technology and institutional policy that are not only better-suited to a hotel context, but
also reduce worker turnover. We argue for continuing research on how to recuperate accounts
of workers’ hidden labor in these areas, which includes valuable time and attention spent devising
workarounds for guest service needs and mismatched technology [47,100].

Future PD efforts in this space will explore if these methods might be extended to address
different views of frontline workers, managers, and other stakeholders. More research is needed
to understand how and if PD approaches may prioritize workers as critical partners in technology
design, development, and adoption. These nuances are particularly critical in low-wage work
contexts with multiple stakeholders, such as the hospitality industry. In the face of unprecedented
technological change, developing methods to attend equitably to worker voice will improve
worker wellbeing in service roles across industries.

7 CONCLUSION

This paper presented a literature review focusing on algorithmic managers in the hospitality
industry. Our goal is to understand the current research landscape, and to deepen the
community’s understanding of how these innovations might transform, shift, add, or eliminate
worker roles. Our review revealed that this is an underexplored area, and in particular, that
opportunities exist to more deeply involve workers in the design and implementation of
algorithmic management systems in hospitality settings. We identify opportunities to increase
worker participation in all stages of design and use of these future technologies. Additionally, we
hope that future research will explore participatory design methods to increase worker wellbeing
and decrease turnover. Finally, we want to assert the importance of design in developing
particular ecologies around automation in the hospitality industry. Solutions will differ based on
context, organization, worker, task and workflow; this difference will only be magnified in
hospitality contexts with varied ownership, management, and branding. Research and
development in this area will carry the intent to first develop the ‘ultimate particular’ [76], then
to move towards the general and the universal.
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