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Abstract

Purpose – The human service triad (i.e. the relationship between the customer, frontline employee (FLE) and
managerial employee) experiences a range of well-being challenges when faced with the introduction of service
robots. Despite growth in service robot scholarship, understanding of the well-being challenges affecting the
human service triad remains fragmented. Hence, the purpose of this paper is to synthesise the literature and offer
a research agenda aligned with the proposed Robotic-Human Service Trilemma. By taking a job performance
approach (which considers the actions, behaviours and outcomes linked to organisational goals), the Robotic-
HumanService Trilemma conceptualises threewell-being challenges (intrusion, sideline and interchange). These
challenges are realised via the realistic capabilities and constraints of service robot implementation.
Design/methodology/approach – This research relies on a systematic review of all disciplines concerning
service robots. In total, 82 articles were analysed using thematic coding and led to the development of the
Robotic-Human Service Trilemma and research agenda.
Findings – The analyses reveal the Robotic-Human Service Trilemma consists of three challenges:
intrusion, sideline and indifference. The findings demonstrate that FLEs are required to counterbalance the
constraints of service robots, leading to an uneven well-being burden within the human service triad. This
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paper suggests a research agenda for investigation of the challenges that underpin the Robotic-Human
Service Trilemma.
Originality/value –Through the conceptualisation of the Robotic-Human Service Trilemma, this study is the
first to explore how states of well-being equilibrium exist within the human service triad and how these states
are challenged by service robots. The authors present a balanced centricity perspective to well-being that
contrasts previous trade-off approaches and that enhances the body of service robot literature with a well-
being lens.

Keywords Service robot, Systematic literature review,Well-being, Human service triad, Trilemma, Challenge

Paper type Research paper

Introduction
“Technology is a tool for both helping humans and destroying them. This is the paradox of
our times which we are compelled to face” (Frank Herbert, 1987).

According to the World Economic Forum (2020), the combination of COVID-19’s pandemic-
induced lockdowns, economic difficulties and rapid technological developments within firms
will see a transformation in tasks, jobs and skills of workers by 2025. Whilst many sectors
suffered during the pandemic, the service robotics market saw a growth of 196% ($32 million
USD) within the hospitality industry alone as contactless service was prioritised (International
Federation of Robotics, 2021) due to safety precautions and restrictive government mandates
(Schepers and Streukens, 2022). Immune to viruses, service robots, which are system-based
autonomous and adaptable interfaces that interact, communicate and deliver services to an
organisation’s customers (Wirtz et al., 2018), became an ideal option for reducing human contact
and enhancing safety (Chuah et al., 2021a).

Whilst experts predict service robots are here to stay, previous optimistic implementations
have seen practitioners re-employ frontline employees (FLEs) due to robot service failures (Choi
et al., 2021). In 2019, the Henn-naHotel in Japan, which once boasted an entire robotic workforce,
fired half of its robotic staff due to the robots “creating more work than they were achieving”
(Shead, 2019). Hotel guests became frustrated when robots were incapable of answering simple
questions, or woke them throughout the night upon mistaking snoring for a guest asking a
question (Grewal et al., 2020). These discrepancies between service robot capabilities and actual
service robot constraints lead to an increased burden on FLEs, who must manage robots and
also mitigate tensions with guests due to service failures (Paluch andWirtz, 2020). Thus, whilst
service robots were introduced to directly benefit customers, the integration of the service robot
was detrimental to the well-being of both customer and FLE. Hence, service organisations
experience challenges in terms of potential tension between thewell-beingneeds of the customer,
theFLEand themanagerial employee.We termsimultaneous tensions inwell-being experienced
by all three actors in the human service triad-customer, FLE and managerial employee -
(Parasuraman, 2000) due to service robot introduction, as a trilemma. A trilemma traditionally
involves trade-offs between three competing options (Heffron et al., 2015). To date, despite
research considering the roles service robots are likely to fulfil, there has been no research to
understand the Robotic-Human Service Trilemma that may result from robot integration.

Previous research has explored the potential roles service robots will take in the frontline
service environment based on social expectations (�Cai�c et al., 2018; Odekerken-Schr€oder et al.,
2020; Tuomi et al., 2021). Whilst valuable in this emerging stage of service robotic literature, a
role theory (Rizzo et al., 1970) approach contributes to vague conceptualisations of service robot
integrations, due to reliance on social expectations rather than performance capabilities. An
alternate approach to service role theory is focussingon job capabilities and constraints (Borman
and Motowidlo, 1997) whereby the performance abilities of a service employee determine the
allocation of service tasks.Whilst there is service robot researchusing role theory (Lu et al., 2020),
no research has used a job performance approach to identify the allocation of tasks between
service robots and FLEs. Indeed, researchers have highlighted the growing need to understand
the moral and ethical implications of service robots (Tuomi et al., 2021), but little progress has
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been made to understand the well-being implications of actors (customer, FLE and managerial
employee) and actor relationshipswithin the human service triad due to deployed service robots.
Previous research has identified that the tensions between FLEs, customers and the managerial
employees create challenges (Ivanov et al., 2019); however, there is currently no research that has
framed these challenges from awell-being perspective, nor any research that has conceptualised
the challenges in the human service triad as trilemmas.

The research problem of identifying the tasks to be allocated between FLEs and service robots
in a way that minimises negative well-being impacts for the FLE, customer and managerial
employee leads to two research questions: (1) how are capabilities and constraints in job
performance distributed within the human service triad with a service robot and (2) how is well-
being for each actor in the human service triad (FLE,managerial employee and customer) affected
when service robots are present in the service environment? Using a systematic literature review
we propose a new framework for conceptualising the Robotic-Human Service Trilemma, inclusive
of three challenges: intrusion, sideline and indifference. Each challenge represents the interruption
of the balanced state of well-being between two human actors of the human service triad.

We contribute to the robotics literature in service management in three key ways.We find
that (1) there is a service robot-FLE task performance paradox which reflects the additional
task burden on FLEs when service robots are present, (2) there is an over-inflation of social-
emotional capabilities of service robots and (3) there is a need for blended augmentation-
substitution integration of service robots. We also contribute the conceptulisation of the
Robotic-Human Service Trilemma to the well-being literature in service management.

This article commences with the conceptual background of robots and the human service
triad, job performance perspectives and well-being challenges. This is followed by the
systematic literature reviewmethod. Subsequently, the findings are provided, culminating in
the introduction of a new framework. Finally, the theoretical contributions and managerial
implications are discussed and limitations and a future research agenda are outlined.

Conceptual background
Service robots and relationships in the human service triad
Service robots are system-based autonomous and adaptable interfaces that interact,
communicate and deliver services to an organisation’s customers (Wirtz et al., 2018). Whilst
still emerging, service robots have been implemented into various service industries such as
hospitality, tourism and aged care, as waiters, receptionists and companions, amongst other
roles. The service triad (Parasuraman, 2000) contains the three relationships of the human
service triad to include the customer-organisation, employee-organisation and organisation-
customer, with the added technology stakeholder in the centre, which seeks to highlight the
induced shifts of interactions upon the introduction of technology.

The majority of service robotic literature concerning the service triad seeks to examine the
dyadic behavioural elicitations of a customer orFLEwhenpresentedwith service robots (Lariviere
et al., 2017). Most recently, Odekerken-Schr€oder et al. (2022) found evidence for the interplay
between different actors in the ‘customer-FLE-technology” service triad. Meyer et al. (2020) found
that FLEs perceived role incongruency, advocation, tension (feeling alienated from work) and
perceived loss of status due to service robots. Emerging research is beginning to embrace a multi-
stakeholder perspective of service robot adoption (Zhong et al., 2022); however, research
concerning the relationships besides the customerwithin the triad have been relatively unexplored
(Lu et al., 2020), reflective of the fragmented and conceptual nature of the current body of service
robotic literature.HonouringParasuraman’s (2000) original service triad,weplace the service robot
in the centre of the service triad to enable exploration of thepotentially catalysing and/or inhibitory
role this form of technology (service robot) has on all actors and inter-actor relationships in the
service environment. When exploring human well-being in the service triad, we adopt Zhong
et al.’s (2022) multi-stakeholder perspective whereby managers and backstage staff perspectives
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reflect the nature of organisational human well-being impacts in robot adoption processes. Thus,
we frame the service triad as the human service triad in this paper.

From a role theory to a job performance perspective of service robots
Service robot roles in service environments. A role is defined as a set of expectations about a
position in a social structure (Rizzo et al., 1970). Expectations define behavioural requirements
or limits ascribed to the role, with these expectations conditioned by general experience and
knowledge, values and perception (Rizzo et al., 1970). Larivi�ere et al. (2017) seminally posited
substitutive (i.e. the replacement of human input in the service encounter) and augmented (i.e.
the assisting and complementary role of technology in the service encounter) roles technology
may take within the employee and customer relationship. This provided an overarching
foundation for extended research into the roles of service robots. Here, Tuomi et al. (2021)
found that in live service robot hospitality environments, such augmentative and substitutive
service robot roles can have serious socioeconomic implications at both the micro and macro
level via the automation of tasks, processes and ultimately jobs.Whilst service robots proved
effective in performing relatively simple and repetitive tasks (e.g. taking orders, dealing with
payments, providing information), service robots also hindered FLEs in augmentative roles
due to the need of human intervention upon service failure (Tuomi et al., 2021). This included
table-clearing robots not emptying its trays, resulting in FLEs chasing them and customers
ignoring service robots and entering unauthorised areas (Tuomi et al., 2021). Yet service
robots enabled backstage staff to upskill by increasing operational efficiency allowing
dedicated time for employees to increase training and skills and receive internal promotion
through reimagined human roles. �Cai�c et al. (2018) reported similar findings where service
robots empowered focal and network actors through value co-creation in the aged care
context via ally and enabler roles. Yet some focal and network actors also experienced value
co-destruction via interference within the network and anxiety and fear over potential
substitution within the network via intruder and replacement roles respectively (�Cai�c et al.,
2018). Extant research infers a linkage of between the capabilities and constraints of service
robots and other actors (customer, FLE and managerial employee) that contribute to
dichotomous service robot roles (Wirtz et al., 2018; Huang and Rust, 2021; Lin and Mattila,
2021). However, a role theory approach fails to account for actual service robot performance
capabilities within a given service environment. The lack of focussed understanding of actual
service robot capabilities results in the assumption that service robots have similar
capabilities to that of humans, leaving greater room for potential service failure.

Job performance of service robots and frontline employees. Job performance refers to the
“scalable actions, behaviour and outcomes that employees engage in or bring about that are
linked to and contribute to organisational goals” (Viswesvaran and Ones, 2000). Job
performance consists of task performance, actions that are part of the formal reward system
and address the requirements as specified in job descriptions (Borman and Motowidlo, 1997;
e.g. serving guests, preparing food) and contextual performance, behaviour that does not
directly contribute to organisational performance but does maintain and support the social
and psychological environment (e.g. volunteering for periphery tasks, boosting morale).

Service robots are capable of performing cognitive-analytical tasks or emotional-social
tasks such as greeting customers (Wirtz et al., 2018), both of which support task and
organisational performance. Further, service robots are able to deliver homogenous output,
with customisation at scale, potentially no biases and the ability to engage in surface acting
(Wirtz et al., 2018). In contrast, FLEs deliver heterogenous output with variation in
customisation dependent on the FLE’s skill set and the specific needs of the customer (Wirtz
et al., 2018). Whilst there may be unintended bias towards customers, FLEs do display and
experience genuine emotions, can engage in deep acting, out-of-the-box thinking and creative
problem solving (Wirtz et al., 2018).

The Robotic-
Human Service

Trilemma

773



Emerging research expands upon the aforementioned benefits and constraints of service robots
andFLEswhereby research suggests preference for a service robot or humandelivered service can
be task-specific (Holth€ower and vanDoorn, 2022) aswell as goal oriented (Tojib et al., 2022).Whilst
service robots lack emotions and social skills and have less capacity for service personalisation
(Hoang and Tran, 2022), as service robots are not human, Holth€ower and van Doorn (2022) found
that service robots alleviate consumer embarrassment in service encounters as service robots
mitigate the fear of being socially judged via the removal of human presence. When job
performance concerns cleaning a venue (in the hospitality context), Hoang and Tran (2022) found
customers generally perceived robot cleaners to be less competent than FLEs and thus perceived
the service environment to be less clean. However, when the cleaning task was considered
disgusting (when the cleaning environment is unsanitary or otherwise provokes feelings of disgust)
or disruptive (troubles or inconveniences the customer), consumers view service robot cleaners as
more competent than FLEs (Hoang and Tran, 2022). Whilst research on customer preference of
service robot versus FLE job performance is emerging, there is substantial opportunity for further
exploration of the distribution of service tasks from a job performance perspective, which can have
a significant impact on the well-being of the human actors in the service triad.

Well-being in the human service triad and service robots
Moral and ethical impacts of service robots on human well-being. Well-being is considered a
multi-faceted construct, comprising of not mutually exclusive hedonic and eudaimonic well-
being (Giraldo et al., 2020). According to Ryan and Deci (2001), hedonic well-being focuses on
happiness and defines well-being in terms of pleasure attainment and pain avoidance.
Eudaimonic well-being focuses on meaning and self-realisation and defines well-being in
regards to the degree a person is fully functioning (Ryan and Deci, 2001). These forms of well-
being are not mutually exclusive, meaning that a change in one form of eudaimonic well-
being can also change the form of hedonic well-being and vice versa (Giraldo et al., 2020).
Further, when seeking to understand well-being affected by the job performance of service
robots and FLEs, there are two overall approaches: individual well-being (including
subjective or objective well-being) and collective well-being (service system).

Service system well-being is viewed as a collective concept whereby it is assumed that
all entities that are nested in different levels of a service ecosystem are influenced by each
other’s actions, behaviours, resource levels, norms and practices (Leo et al., 2019). This
includes the micro (actor to actor interactions), meso (community well-being of the
institutions) and macro level (societal well-being where institutions govern entire service
ecosystems (e.g. nation and government)) (Kuppelwieser and Finsterwalder, 2016). Thus,
service system well-being is considered an aggregate construct of well-being at a group
level (Leo et al., 2019); however, well-being efforts in one system can have spillover effects
into other systems (Finsterwalder and Kuppelwieser, 2020a). Aligning to a job
performance lens (which considers the actions, behaviours and outcomes linked to
organisational goals), according to Chen et al. (2021) it is an individual’s (or focal actor’s)
involvement in the service or activity ecosystem as well as engagement with other actors
that contribute to their individual well-being.

Individual well-being is classified into two categories, subjective well-being which
includes people’s emotional responses, domain satisfactions and global judgements of life
satisfaction and objective well-being which is based on quality of life indicators such as
material resources and social attributes (Diener et al., 1999). In this paper we conceptualise
subjective well-being to include both hedonic and eudaimonic dimensions. According to the
Gallup-ShareCare (Gallup, 2008) well-being index, subjective well-being comprises of five
dimensions: purpose (how you occupy your time and liking what you do every day), social
(meaningful friendships and connections in life), financial (effective management of money
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and financial security), community (sense of engagement and involvement where you live)
and physical (having good health and energy to get things done on a daily basis) (Gallup,
2008). Current understanding of the well-being needs of individual actors within the human
service triad (customer, FLE and managerial employee) is limited. A review of the current
body of literature suggests such job performance needs are dependent on the actor and
service setting, whereby tensions and/or alignment across actors contributes to overall
service system/ecosystem well-being (Groven et al., 2021). According to (Chen et al., 2021)
well-being is an outcome of experienced and realised value via co-creation activities in a
particular socio-cultural context and environment subjectively. Thus, actors co-create well-
being with other actors in particular settings dependent on their process of sense and
meaning making (Finsterwalder and Kuppelwieser, 2020b). As of yet, it is unclear what
activities are associated with various dimensions of subjective well-being within the context
of service robot interactions for each actor within the human service triad. Thus, there is
opportunity to understand the specific well-being needs within the human service triad for
individual actors in relation to their activities within the service robot context.

Whilst ethical, moral and well-being implications have been highlighted by authors and
explored to some degree, the specific impact of well-being for the human actors within the
service triad is still relatively unexplored. Current research largely focuses on customer
outcomes in response to customer ethical and morality perceptions of service robots. For
instance, Etemad-Sajadi and Sturman (2022) found that when a service robot is seen as a
threat to privacy and data protection, it negatively impacts customer intention to engagewith
a service robot. More so, when a service robot is perceived as a threat to human jobs, there is a
decrease in customer intention of use (Etemad-Sajadi and Sturman, 2022). Thus, there is a
need to understand the specific well-being impacts for the three human actors within the
service triad due to service robot implementation.

Well-being trilemma and service robots
A trilemma is a useful lens to understand the interactions between three human actors. There
are two approaches to trilemma conceptions: the trade-off approach and the balanced
approach. The traditional trade-off trilemma approach refers to the presentation of three
options whereby an individual must sacrifice one option for the sake of accepting the other
two options (Obstfeld et al., 2005). Trade-off trilemmas include the policy/economic trilemma
(Obstfeld et al., 2005), the blockchain trilemma (Musharraf, 2021), the financial trilemma
(Schoenmaker, 2011) and the judicial trilemma (Dunoff and Pollack, 2017) (Table 1). In
contrast, the balanced trilemma approach presents three options as conflicting aspects which
can be collectively embraced, albeit with concerted effort. The most prevalent balanced
trilemma approach is the energy trilemma, which concerns the balance between three
challenges, energy security, social impact and environmental sustainability, when providing
energy to populations (CSIRO, 2019) (Table 1). Our research adopts the balanced trilemma
approach. We label this the well-being trilemma and conceptualise it as the balancing of the
well-being challenges within the three dyadic human relationships of the service triad. We
define a well-being trilemma as the collective state of network well-being imbalance (opposite
to equilibrium) along all three relationships of the human service triad. In contrast to the
energy trilemma, where the apexes of the triangle represent the three conflicting challenges,
the sides of the well-being trilemma represent the challenges as they are the dyadic well-being
relationships between each actor (apexes).

The concept of balanced centricity is helpful in understanding this balancing act of well-
being. Balanced centricity occurs when all actors have their interests and needs fulfilled,
increasing both individual and actor-networkwell-being (Groven et al., 2021). As disruption to
frontline service environments continues through augmentative (assisting and
complementing service employees in the service encounter (Marinova et al., 2017))
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and substitutive (replacing human input in the service encounter) roles of technology
(Larivi�ere et al., 2017), there is an increasing need to understand how long-standing service
relationships and triadic well-being exchanges are impacted at the human level due to the
change in job performance of actors.

Method
We conducted a systematic literature review to identify the job performance capabilities and
constraints of service robots and FLEs and effects on stakeholder well-being within the human
service triad. Considering the fragmented understanding of service robots within the body of
literature, a systematic review provides an effective synthesis of current research “to know what
we know” through the full body of relevant empirical evidence (Rousseau et al., 2008). Our
systematic review employed a three-step approach involving literature search, selection and
analysis of articles following the PRISMA method (Page et al., 2021) reflected in Figure 1. The
PRISMAmethod is awidely endorsed reportingguideline for systematic reviews (Page et al., 2021).

Literature search
We employed an iterative process to create a search string with keywords reflective of the
physical service environment (“frontline and deliver”) and the service triad (“interaction or
relationship”) concerning service robots. Whilst this study focuses on the capabilities,
constraints and resulting tensions of service robots within the service triad, these terms were
iteratively excluded from the final search string as they garnered poor quality and irrelevant
results. Thus, broader search terms were used and the identification of capabilities,
constraints and tensions emerged through the data analysis. Due to the nascency of the body
of research, this search string (“service robot” AND frontline AND deliver AND (interaction
or relationship) proved the most useful in yielding an appropriate number of relevant results.
This search string was used in the ProQuest, EBSCOHost, Taylor and Francis, Science Direct
and SpringerLink databases collectively covering 19,000 scholarly journals. These searches
generated 252 scholarly papers across the databases, considering all disciplines. Whilst the
PRISMA method does suggest including articles found in the reference lists of papers
resulting from the initial search, this was not embraced in order to limit subjectivity in the
article selection process to ensure replicability in the systematic review.

Literature selection
Aligning to the PRISMA method we employed exclusion criteria that removed technical
papers, conference articles, non-peer reviewed, non-English, abstract only, non-full papers,
prior to 2010 (due to the recent rapid pace of research in the service robotics field), duplicated
articles, non-tangible service robots and journals with minimum (below Q1) impact factors.
We ensured that only embodied service robot literature was included (as opposed to virtual
robots or chatbots) considering the fragmented nature of conceptualisations of service robots
within the body of literature. After these criteria were applied, we retained 65 papers which
were screened for face validity.

We then excluded another 7 articles after reviewing paper abstracts. Exclusions were
largely due tomisaligned terminology and conceptualisations of service robots (e.g. termed as
chatbots, avatars) or artificial intelligence papers containing no reference to embodied service
robots. 58 full text articles were reviewed and 11 articles were further excluded. The
researchers held discussions to reconcile any areas of disagreement with unanimous
agreement of 47 articles remaining for analysis. No additional articles were added to the final
set of articles to maintain the systematic integrity of the process. An additional article
literature search and selection was conducted in October, 2022, which increased the number
of total articles analysed to 82 (Figure 1). Overall, the analysis of the additional articles
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reinforced the existing findings and indicated that emerging research has begun to embrace a
job performance lens to service robot implementation.

Literature analysis
To analyse the 82 articles a two-stage approach was employed. First, we used a detailed
coding template to capture metadata (author, year, paper type, research design, method,
participants and discipline) and codes related to the study’s objectives (e.g. service robot

Figure 1.
Overview of literature
search and selection
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capabilities and constraints, tensions between stakeholders). The research team inductively
coded the articles in relation to the research categories through NVivo then captured
metadata and consolidated findings in Excel. Figure 2 visualises the coding process, utilising
the Gallup-ShareCare (Gallup, 2008) well-being index and the Borman and Motowidlo (1997)

(continued)

Figure 2.
First and second cycle

coding analysis
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components of job performance. Table 2 gives an overview of the metadata associated with
the selected articles for each of the three stakeholders within the human service triad,
including the list of analysed articles and distribution across country and journals (web
appendix). Overall metadata revealed that there is a heavy tourism, leisure and hospitality
management perspective within the body of literature, with many studies using a
convenience sample of undergraduate students as participants.

Findings
The first research question of how are capabilities and constraints in job performance
distributed within the human service triad with a service robot?, is addressed through four
themes: (1) FLEs counterbalance the constraints of service robot performance; (2) FLEs
provide transferrable task performance to mitigate rigid robot service delivery; (3) FLEs
complete integral social-emotional tasks due to inseparability from service delivery; and (4)
service robots require blended augmentative-substitutive integration for effective service
delivery. The second research question, how is well-being for each actor in the human service
triad (FLE, managerial employee and customer) affected when service robots are present in the

Figure 2.
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service environment?, is addressed by the provision of a unique conceptual model, the
Robotic-Human Service Trilemma framework containing three core challenges that impact
human well-being: intrusion, sideline and indifference challenges.

Frontline employees counterbalance the constraints of service robot job performance
An overview of the capabilities and constraints of service robots and FLEs,
distinguishing between conceptual and empirical works is shown in Table 3. Within
the literature that examined the capabilities and constraints of both service robots and
FLEs together, 70% of all articles explore capabilities of service robots and/or FLEs,
whilst 30% of all articles explore their constraints. Of the articles that examined service
robots (72% of all articles), 67% discussed their capabilities and 33% discussed their
constraints. Of articles that focussed on employees (27% of all articles), 78% discussed
FLE capabilities, whilst 21% discussed FLE constraints. Three themes arise from the
data that show the inflated role of the FLE via job performance and the counterbalancing
effect this has for FLEs.

Actor
perspective

Articles
(%) Field/s (scimago) Sample

Customer 64% � Tourism, Leisure andHospitalityManagement (51%)
� Marketing (19%)
� Business and International Management (10%)
� Human-Computer Interaction (7%)
� Computer Science (4%)
� Management of Technology and Innovation (3%)
� Applied Psychology (2%)
� Multidisciplinary (2%)
� Strategy and Management (2%)

� Hotel guests with
service robot
exposure

� Hotel guest without
service robot
exposure

� Undergraduate
students

� Random sampling
� Potential customers
� Academic experts
� Travellers

Frontline
employee

11% � Tourism, Leisure and Hospitality
Management (33%)

� Marketing (22%)
� Safety and Management (11%)
� Business and International Management (11%)
� Human-Computer Interaction (6%)
� Management of Technology and Innovation (6%)

� Frontline hospitality
workers

� Managers and
executives

Managerial
employee

18% � Tourism, Leisure andHospitalityManagement (24%)
� Marketing (21%)
� Management of Technology and Innovation (14%)
� Computer Science (14%)
� Strategy and Management (10%)
� Business Management and Accounting (7%)
� Sociology and Political Science (7%)
� Business and International Management (3%)

� Hotel managers
� Academics
� Undergraduate

students
� Hotel industry

experts

General 7% � Business and International Management (34%)
� Computer Science Applications (17%)
� Hardware and Architecture (17%)
� Business Management and Accounting (17%)
� Tourism, Leisure andHospitalityManagement (17%)

� NA

Source(s): Table by authors

Table 2.
Overview of studies

from a metadata
perspective
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Frontline employees provide transferrable task performance to mitigate rigid robot service
delivery
Exploration of the FLE task performance was disproportionately low compared to the
attention given to understanding the task performance of service robots in service
environments. Task performance capabilities of FLEs included delivering objects and food
preparation (Mende et al., 2019), direct customer communication (Garry and Harwood, 2019)
and operational management (Mingotto et al., 2021) (Table 3). However, the task performance
capabilities of FLEs are known to be more extensive as they span across multiple frontline
service environments and were reflected in the task performance capabilities and constraints
of service robots. The list of capabilities discussed for both service robots and FLEs is not
exhaustive (Table 3), but rather a direct reflection of the dominance of hospitality and tourism
environments as service settings where robots have been more frequently introduced.

The findings demonstrate that the identified task capabilities of FLEs also directly reflect
service robots’ major constraint, wherein service robots are unable to have more than one
skillset per service environment application. Whilst service robot task capabilities are job
specific, task capabilities of FLEs are transferable (yet not communicated in the literature) as
the human experience spans across many environments, with the transfer of skills and
knowledge relatively unlimited. Consider the context of an FLE pouring customers drinks
from a coffee bar. In the instance that a customer may spill a drink, the FLE would be able to
use their task performance knowledge from other experiences to mitigate this error and
would clean the mess with a nearby cloth. A mechanical arm service robot would be used in
this context, such as OrionStar’s robotic coffee master (a humanoid robotic barista that
simulatesmaster brewing techniques; The Robot Report, 2020). However, themechanical arm
would not be capable of this transfer of task performance knowledge and adaptability as the
arm designed to pour drinks is not designed to clean spilled drinks. Mitigation would instead
require intervention from a different robot (e.g. cleaning robot) or a human (Um et al., 2020).

Whilst literature explores the contextual ability of FLEs to problem solve and engage in
out-of-the-box thinking (Wirtz et al., 2018), at a task-based level organisations rely on the
transferrable task capabilities of FLEs to be ready to step in for the service robot should it fail.
This transferability is seen as an outcome, such as that of adaptive expertise. Hence, there is
an additional load and pressure for FLEs to employ on-the-spot measures in task
performance from other experiences to mitigate the limitations of service robots outside the
scope of their designed work.

Constraints in the job performance of FLEs were not explored in any articles and instead
included nebulous themes including extensive training (Reis et al., 2020; Wirtz et al., 2018),
restrictive working hours (Prentice and Nguyen, 2021) and exhaustion (Qiu et al., 2020). Thus,
the ability to participate in messy human experiences elevates FLEs’ transferrable task
performance capabilities as the gold standard in the service environment.

Frontline employees complete integral social-emotional tasks due to inseparability from
service delivery
The literature revealed differences in conceptual projections of contextual performance of
service robots, versus actual performance outlined in empirical works. Conceptual articles
project that service robots will be capable of engaging in social banter (Belanche et al., 2020a;
Mahr et al., 2019), emotional mimicry (Belanche et al., 2020b; Bolton et al., 2018; Paluch et al.,
2020), surface-level acting (Bolton et al., 2018; Wirtz et al., 2018) and understanding customer
emotions (Thomas et al., 2021). However, at an empirical level, service robots are only capable
of entertaining customers (e.g. sing, dance, talk; Chuah et al., 2021b) and performing
emotional mimicry (Yam et al., 2021; Yu and Ngan, 2019) (Table 3). Empirical articles identify
service robot contextual constraints as actions surrounding emotional engagement with the
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customer and fostering deep human connection in service delivery. This is echoed by
conceptual works, amongst other limitations. Indeed, non-technical fields (such as services
marketing) have a tendency to optimistically overinflate the contextual social-emotional
capabilities of service robots in conceptual works, whilst not considering the technical
limitations that inform service robot constraints. With 50% of all articles discussing service
robot capabilities and 24% of all articles discussing service robot constraints in job
performance, there is a bias towards exploring the potential of service robots, rather than
technical limitations.

In reality, FLEs are required to fulfil the shortfall in social-emotional capabilities of service
robots to still facilitate successful service delivery. There is importance placed on the only
empirical capability for FLEs (application social etiquette (Choi et al., 2019; Lin and Mattila,
2021; Meyer et al., 2020); that encompasses reading social situations and delivering
appropriate social-emotional conduct to mitigate service robot shortcomings). However,
application of social etiquette encompasses a wide range of interpersonal skills that are
positively associated with service outcomes. Hence, the literature has over-generalised a
crucial skillset of the FLE that contributes to substantial contextual job performance
overcompensation to mitigate service robot limitations. This gap of understanding the
constraints and capabilities between conceptual and empirical work indicates a lack of
understanding of technical knowledge within the dominant services marketing and tourism
and hospitality research.

Service robots require blended augmentation-substitutive integration for effective service
delivery
Analysis of the literature revealed that substantial number of works explored the use of the
service robot in a combined substitutive and augmentative context (39% of articles).
Substitutive contexts occur where the role of technology is to replace the human FLE,
whereas augmentative contexts concerns technology assisting and complementing human
FLEs in service delivery (Lariviere et al., 2017). Instead, most literature involved a blend of
both augmentative and substitutive service delivery. Despite clear conceptual differentiation
between modes of service robot integration with FLEs in seminal works (substitution and
augmentation (Larivi�ere et al., 2017), real world implementations are more nuanced due to
feasibility issues). This lack ofmode differentiation provides support for Ivanov (2020) in that
tasks can be substituted, but cannot necessarily substitute the “bundles” of tasks that make
up a job. Despite the eagerness of some service sectors to introduce service robots to innovate,
current levels of feasibility remain low. Service robots providing full substitution for jobs,
without human intervention, should be regarded as a long-term goal. This suggests
organisations must continue to substantially rely on FLEs when implementing supposedly
substitutive service robots, contributing to the increasingly uneven job distribution for
employees.

The granular perspective of analysing the job performance of service robots permits a
more nuanced understanding of how service robots are implemented. It amplifies reality
rooted in actual performance and removes conceptual desires fuelled by role theory. In light of
the substantial use of a role theory perspective in past research (�Cai�c et al., 2018; Huang and
Rust, 2021; Lin et al., 2021; Tuomi et al., 2021; Wirtz et al., 2018), the use of a job performance
perspective enables more detailed insights than could be adequately facilitated by role
theory.

When considering the usefulness of integrating service robots into service environments,
the systematic literature reveals that this usefulness is dependent on the realisation of service
robot capabilities and constraints in line with the demands of the service environment.
Therefore service robot usefulness involves situations where service robot idealisation of

JOSM
34,4

784



their performance matches the reality of the service environment. Unuseful service robots
represent a misalignment between actual service robot job performance and the projected
idealisation (similar to role) of unrealistic service robot performance in the service
environment. This shortfall in service robot performance can result in service failures that
require human intervention (Tuomi et al., 2021) amongst ambiguous liability for the FLE
(Grewal et al., 2020; Meyer et al., 2020). Thus, service robot usefulness or unusefulness is
dependent on the presence of an expectation versus performance gap.

The Robotic-Human Service Trilemma Framework
Adopting a job performance perspective enabled this systematic review to identify that FLEs
are substantially impacted by the introduction of service robots as they counterbalance the
constraints of service robots with their transferable performance capabilities. Expanding
upon this, it was found that service robots also impact human well-being within the human
service triad through the Robotic-Human Service Trilemma, consisting of three core
challenges for each dyadic human relationshipwithin the service triad: intrusion, sideline and
indifference. Thus, the presence of a challenge pertains to the interactions between two actors
within themicro level of the service ecosystem (Finsterwalder and Kuppelwieser, 2020b). The
human service triad’s optimal state of well-being is a state of balanced centricity (Groven
et al., 2021), whereby all actors’ well-being needs and interests are fulfilled simultaneously.
Here, we suggest that within balanced centricity is a state of well-being in equilibrium
between each dyadic human relationship. A challenge arises when a service robot interrupts
a well-being state of equilibrium between two actors. This relates to Verleye et al.’s (2017)
concept of network imbalance, which refers to a situation where the interests of at least one
actor in a network are not secure. The trilemma occurs when all three challenges are present
(intrusion, sideline and indifference); thus, there is a decrease in well-being at a network level
in all dyadic relationships. This can result from the degree of the imbalances (moderated by
accountability, communication, engagement and responsiveness (Verleye et al., 2017)) not
being addressed and spreading imbalanced well-being across the rest of the human
service triad.

We provide an overview of the challenges in Table 4, which provides the affected actor
relationship, a visualisation of the challenge, the challenge definition and prevalence within
the body of literature. We present each challenge and associated well-being impacts for
different actors. In this section, we describe the nature of each challenge and conclude with
the introduction and visualisation of the Robotic-Human Service Trilemma Framework
(Figure 3).

The Intrusion challenge. The need for FLEs to counterbalance constraints and provide
transferable task performance, and the inseparability of integral social-emotional tasks is
represented by the Intrusion challenge. A service robot can cause an Intrusion challenge on
actor well-being when introduced to the customer-FLE relationship due to the interrupted
dyadic human connection akin to standard frontline service delivery. We define an Intrusion
challenge as one where the long-standing human connection within the customer-FLE
relationship has been altered, thereby impacting the state of social well-being equilibrium for
both the customer and FLE. There is an additional well-being impact for the FLE as frontline
careers often have a significant social dimension, also impacting purpose well-being for the
FLE. An example is the service robot reducing the level of human interaction between a
customer and FLE (Reis et al., 2020), or the FLE being liable for the service failure of service
robots (Grewal et al., 2020; Meyer et al., 2020), thus hindering their relationship with the
customer due to the robot’s failings (Table 4).

Analyses revealed that an Intrusion challenge was present in 38% of articles exploring
well-being within the human service triad (see Table 4). Twenty percent of all articles
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explored the well-being impact between the customer and service robot (33 empirical and 13
conceptual), 6% of all articles explored the well-being impact between the service robot and
the FLE (11 empirical, 4 conceptual) and 11% of all articles explored the well-being impact
between the customer and FLE as a result of an introduced service robot (15 empirical and 10
conceptual). There has been strong focus on customer reactions to service robots, but limited
works as to howFLEs are impacted by service robots despite their substantial involvement in
the service environment. Forty percent of articles explored service robot scenarios in FLE
augmentation roles, 34% in frontline substitution, with 26% of articles exploring a mixed
augmentation and substitution role for FLEs.

Indeed, the literature revealed that a service robot can create an Intrusion challenge by
impacting both customer and FLE social well-being. There is an impact on social well-being
for both the FLE and customer, but also an intertwined social and purpose well-being impact
for the FLE. Social well-being for the FLE is directly impacted through the ambiguous
liability of the service robot upon service failure (Leo andHuh, 2020; Simon et al., 2020).Whilst
service robots are, by definition, autonomous, upon service failure they are unable to be held
accountable for poor performance. Instead, blame is attributed by the customer to the FLE for
the inability to perform the service (Meyer et al., 2020), jeopardising the withstanding
relationship between the customer and the FLE. Pertinent to some frontline careers, is the
motivation of interacting with customers and developing meaningful connections. This
intertwined nature of purpose and social well-being for FLEs is reflective of the role personal
values take in the development of customer-oriented behaviours. As service robots can
reduce the frequency of customer to FLE interactions as well as jeopardise them upon service
failure, this intertwined social and purpose well-being pertinent to the career choice of some
FLEs is impacted. Instead, FLEs can experience negativewell-being impacts (Table 4).Whilst
extant research has explored the perceptions of FLEs due to the introduction of service
robots, inclusive of role incongruence, degradation and tension (Meyer et al., 2020), we
suggest that such perceptions and reactions are due to a deeper career-based value set for the
FLE that is the driver for these reactions.

The Sideline challenge. The reality of service robots requiring blended augmentative-
substitutive integration for effective service delivery is represented by the Sideline challenge.
A service robot can create a Sideline challenge for the relationship between the FLE and
managerial employee relationship due to the altered organisational dynamic and value
exchange. We define a Sideline challenge as one where the longstanding exchange of job
security, status, sense of value and valued skills is disrupted between the FLE and
managerial employees, impacting the purpose and financial of well-being exchanged within
this dyadic relationship. With service robots introduced by the manager, FLEs’ purpose and
financial well-being is impacted as they have been “benched” whilst a more economically
viable employee (service robot) is explored. An example of impacted FLEwell-being is having
to brace organisational shifts in culture and recruitment criteria (Chi et al., 2020; Xu et al.,
2020). These organisational shifts tend to occur when service robot capabilities are applied in
a substitutive (as opposed to augmentative) manner, sometimes unintentionally devaluing
once desirable employee capabilities. An example of impacted managerial well-being is the
financial investment to prepare the workforce for working alongside service robots (Table 4).

Analyses revealed that 23% of articles exploring well-being within the human service
triad explored a Sideline challenge (Table 4). Six percent of all articles explored the well-being
impact between the service robot and FLE (11 empirical, 4 conceptual), 8% of articles
explored the well-being impact between the FLE and managerial employee (10 empirical, 8
conceptual) and 9%explored thewell-being impact between the service robot andmanagerial
employee (17 empirical, 4 conceptual). Despite the substantial involvement of FLEs in the
service environment, investigation for well-being of FLEs continues to be disparate. The far
majority of articles (60%) utilised a combined augmentation and substitutive role, with very
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few implemented in a purely augmentative role. This reveals that at a data collection level, it
is likely not feasible to implement robots purely to replace the FLE, but instead requires
substantial monitoring or involvement by the FLE.

Overall, a service robot can bring about a Sideline challenge to well-being by impacting the
traditional purpose and financialwell-being organisationsprovide forFLEs, yet only impacting
the financial well-being of the managerial employee due to training and investment costs
(Table 4). Purpose well-being for the FLE can be associated with the employee value
proposition an organisation provides, inclusive of development, social and economic value.
Through the Sideline challenge, pre-existing employee value propositions are challenged (Lu
et al., 2020; Xu et al., 2020), resulting in impacted purpose well-being for the FLE. The Sideline
challenge from service robots makes FLEs experience perceived loss of status (Meyer et al.,
2020; Xu et al., 2020) and changes in company culture amongst (Chi et al., 2020; Xu et al., 2020)
other negative well-being impacts (Table 4). The traditional financial well-being exchange
between the FLEs and managerial employee is also challenged by this sideline impact, as
service robots present an economically desirable value proposition for the organisation that is
difficult for human capital to compete with (Qiu et al., 2020; Reis et al., 2020; Xu et al., 2020). Our
findings suggest that the impact of service robots is greater than one event of negative financial
well-being (redundancy or job loss) or mere agitation when working with service robots, but
impacts the FLE’s present purpose well-being due to ongoing organisational changes.

The Indifference challenge. The inseparability of integral social-emotional tasks from
service delivery is represented by the Indifference challenge, a challenge in well-being for the
customer andmanagerial employee.We define the Indifference challenge as a situationwhere
the state of balanced community well-being between the customer and managerial employee
is altered by the removal of human interaction. An Indifference challenge occurs when the
customer-managerial employee relationship is rendered transactional and at-arms’-length

Figure 3.
The Robotic-Human
Service Trilemma

JOSM
34,4

790



due to lack of human engagement with the organisation, thereby impacting community well-
being of the customer. This results in a “passing by” interaction between the customer and
managerial employee and a sense of “indifference”, as the relationship is merely based on
economic value. An example of this is when the managerial employee implements service
robots for economic benefit (Qiu et al., 2020), which is perceived by the customer as
transactional.

Analyses revealed that 39% of all articles that explored well-being within the human
service triad explored an Indifference challenge (Table 4). Eleven percent of all articles
discussed thewell-being impact of service robot introduction on the customer andmanagerial
employee (20 empirical, 6 conceptual), 9% of all articles explored the well-being impact of
service robot introduction on the managerial employee (17 empirical, 4 conceptual) and 19%
explored the well-being impact of service robot introduction on the customer (33 empirical
and 13 conceptual). This reveals that there is bias in the service robotic field to focus on the
well-being of customers and not the well-being impact on the managerial employee as the
latter is the actor purposely introducing the service robot.

A service robot can create an Indifference challenge for well-being by impacting the
community well-being of both the customer and managerial employee. Community well-
being for the managerial employee relates to their engagement with their customer base.
Through the Indifference impact, the nature of the relationship turns from reciprocal to
transactional and at-arms-length (Gursoy et al., 2019; Seyito�glu and Ivanov, 2020). The
customer is aware of the economic value proposition that comes with introducing service
robots for the managerial employee, which changes their view of the firm and their
subsequent approach. Customer acceptance of service robots is dependent on their service
needs from the organisation, with an elevated expectation of the service due to the
introduction of service robots (Yoganathan et al., 2021) (Table 4).

Proposing a framework for the Robotic-Human Service Trilemma. The Robotic-Human
Service Trilemma combines the three core challenges of well-being experienced by the three
actors in the human service triad (customer, managerial employee, FLE) when service robots
are present: intrusion, sideline and indifference (See Figure 3). This framework provides
much needed understanding for the specific and collective well-being impacts for actors
within the human service triad from a job performance, rather than role theory, perspective.
This approach leverages the realistic capabilities and constraints of service robots for
implementation, rather than utilising an approach based on the desirability of projected
service environment integration. These challenges reflect the interconnected and competing
well-being states of equilibrium of customers, FLEs and the managerial employee, when a
service robot is introduced to the service trilemma. For instance, due to the introduced service
robot, the FLE experiences impacted social and purpose well-being with the customer, but
also impacted financial and purposewell-beingwith themanagerial employee. Therefore, this
substantial impacted well-being experienced by the FLE off-balances the well-being
centricity of the network, as it interacts with other actors within the human service triad.

Discussion
The purpose of this research was to propose the framework of the Robotic-Human Service
Trilemma and offer a research agenda for investigating the unintended challenges to human
well-being within the human service triad. The first research question of how are capabilities
and constraints in job performance distributed within the human service triad with a service
robot?, was addressed by the finding that the adaptive nature of FLEs is required to
counterbalance the constraints in job performance of service robots, which leads to an
unbalanced distribution of job performance overall. The second research question – how is
well-being for each actor in the human service triad (FLE, managerial employee and customer)
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affected when service robots are present in the service environment? – was addressed by the
Robotic-Human Service Trilemma, whereby each actor experiences a well-being challenge
(intrusion, sideline and indifference) due to the introduction of a service robot. The systematic
literature review revealed the Robotic-Human Service Trilemma in which between-actor
relationships can experience intrusion, sideline and indifference challenges. This review
suggests that FLEs are required to counterbalance the constraints of service robots, leading
to an uneven well-being burden within the human service triad. Addressing the tensions
underpinning the unbalanced nature of FLE job performance and well-being can aid in
bringing balanced centricity to the collective service trilemma (Groven et al., 2021).

Theoretical contributions
This research offers four theoretical contributions to the service literature on service robots
as well as service literature on well-being. The first contribution is the service robot-FLE task
paradox which reflects the additional task burden on FLEs when service robots are present. The
lack of adaptability of a service robot, such as a drink-pouring robot being physically and
cognitively unable to clean up a spilled drink, requires FLEs to engage in additional work to
compensate the limitations of the robot. If the FLE does not intervene then the service failure
perpetuates to affect the customer, resulting in physically hazardous (slipping on spilled
beverage) or negative brand perception (e.g. poor service environment hygiene standards)
consequences. So in manyways there is a paradox created; the service robot is deployed in an
organisation to relieve the task burden on FLEs (Paluch andWirtz, 2020) and/or to save time/
money for the organisation; however, the very presence of this robot occasionally increases
the task burdenwhich in turn increases the cost for the organisation. The findings reveal that
the “human difference” in tangible service delivery is the FLE’s ability to transfer task
performance knowledge from different environments and life experiences to mitigate service
failures in their current service environment, as also demonstrated by a recent study on FLE
interaction quality (Odekerken-Schr€oder et al., 2022). This highlights the service robot’s main
constraint wherein the service robot is incapable of operating outside its purposeful design
within the service environment, both physically (in terms of its physical design) and
cognitively (problem solving limited to the task at hand). Whilst previous literature has
identified constraints of service robots to include interrupted service delivery, limited skill
sets and out-of-the-box thinking (Reis et al., 2020), our research identifies the overarching
constraint wherein service robots are unable to transfer capabilities from other contexts to
mitigate shortcomings, also known as lack of adaptability. This finding is new in the service
robot literature. This finding contrasts with previous research that defines service robots as
an “adaptable interface” (Wirtz et al., 2018). We find that this adaptability dimension is
largely facilitated by the FLE creating a task paradox.

The second contribution is the over-inflation of social-emotional capabilities of service
robots. We found that estimations of the capabilities of social-emotional service robots are
overinflated and require FLEs to compensate for service robot shortfall to still ensure a
successful service delivery. This contrasts with many conceptual works wherein the
combination of lack of technical understanding of service robot limitations and optimistic
service role projections (Wirtz et al., 2018) indicates a lack of feasible understanding of
realistic social-emotional service robot implementation.Whilst this optimism can be linked to
a lack of technical understanding in these transdisciplinary fields, this over-inflation of social-
emotional capabilities of service robots can be linked to the technology effect bias. The
technology effect bias is where constant exposure to advances in technology can result in
implicit associations between technology and successful outcomes. These associations
condition decision makers to be overly optimistic of technologies where they expect
consistently successful outcomes (Clark et al., 2016). As technological successes often produce
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dramatic and memorable results (high saliency) and technological failures do not change the
status quo of the experience (low saliency), we maintain an implicit association between
technology and success (Clark et al., 2016; Greenwalk et al., 1998). This research suggests that
the technology effect bias is more evident regarding the social-emotional capabilities of
service robots.

The third contribution is the need for blended augmentation-substitutive integration of
service robots. We found that service robots need to be integrated in a blended augmentation-
substitutive form successful for service delivery, whereby service robots can substitute the
human performance of certain tasks (e.g. pouring drinks, or waiting tables), but not the
human role altogether that encompasses all tasks (being a waiter). Therefore, whilst some
tasks are substituted, the role of the FLE is augmented to include service robot support. This
nuances extant literature where service robot integration is not black and white by taking a
job performance, rather than role, approach to the literature. Whilst it has been seminally
suggested that robots can only be introduced in an augmented or substituted role (Larivi�ere
et al., 2017), we found that tasks, not roles, can be augmented or substituted. A similar notion
has been noted in the context of medical robots, where Yang et al. (2017) propose different
levels of robot autonomy: no autonomy, robot assistance, task autonomy, conditional
autonomy, high autonomy and full automation. Their findings suggest a current transition in
implementation of service robots from robot assistance (where the FLEmaintains continuous
control of the system whilst the robot provides certain assistance) to task autonomy (where
the FLEmaintains discrete control of the system and the robot can perform certain operator-
initiated tasks automatically) (Yang et al., 2017).

The fourth and final contribution is to the well-being literature. The data supporting the
Robotic-Human Service Trilemma reveal that within each relationship between human actors
(the human service triad of customer, FLE and managerial employee) states of well-being
equilibrium exist and these states can be disrupted by service robots. Well-being states of
equilibrium occur when there is balanced well-being, such as balanced centricity, within the
dyadic relationships of the service triad. The intrusion, sideline and indifference well-being
challenges presented by service robots appear to have an off-balancing effect to these states
of well-being equilibrium causing well-being imbalance. Previous well-being research
acknowledges that individual and collective well-being is interactive and that the impact of
one level of well-being can impact the other (Giraldo et al., 2020).WhilstMende and vanDoorn
(2015) found that co-production activities between employees and customers in financial
services improves the objective and subjective well-being of customers, our research found
that co-production of services with robots can have negative impacts for both customers and
employees. Finsterwalder and Kuppelwieser (2020b) suggested that services may generate
spillover effects in well-being, sometimes resulting in the misuse of resources (co-destruction)
to improvise the well-being of one actor at the detriment of another actor. Our research
expands this conceptual understanding by finding that service robots can disrupt a state of
homeostasis (state of stable equilibrium between interdependent elements) (and not
exchange) of dyadic well-being within the human service triad. This trilemma is new to
both the service and well-being literature and is very relevant to our understanding of how
the actors within the human service triad interact. Overall, this research highlights that
service robots can negatively impact actor well-being, especially actors who derive multiple
forms of well-being from their relationships in the human service triad.

Future research agenda
This review offers key insights and contributions into how FLEs support and manage robot
integration and how three well-being challenges experienced by the triad are encapsulated by
the Robotic-Human Service Trilemma. Nevertheless, analyses have revealed several
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important gaps for future researchers seeking to understand the integration of service robots
into the service environment and service robot and FLE job performance capabilities and
constraints. Concerning the exploration of human well-being in the context of service robots,
whilst there are continued calls for research to understand ethical dimensions of service robot
design (design for ethics, use of ethics and ethical service encounters, protection of customer
and employee welfare and addressing diverse customer needs) (Lu et al., 2020), the body of
literature at large fails to recognise the value in adopting a well-being approach in future
research. Whilst Henkel et al. (2020) does acknowledge the need to explore well-being trade-
offs, this paper expands beyond their call for research. We adopt a balanced centricity
perspective via the Robotic-Human Service Trilemma and focus on the states of well-being
equilibrium within the dyadic human relationships in the service triad. These insights have
directly informed a future research agenda to aid service robot research in the services
marketing field (Table 5).

At a general level, there is opportunity to understand how service robots might support/
improve human actor well-being, rather than replace social capital with technology (that
service robots facilitate). This can include exploring strategies to enable and constrain well-
being across the human service triad. Considering the disruption service robots bring to
actors within the service environment (Buhalis et al., 2019), there is opportunity to explore
how surrounding environmental factors may contribute to the improvement or detriment of
actor well-being, including the importance of customer-to-customer interaction, physical
design choices (e.g. service environment layout) and different service industries.

The four ways in which FLEs support and manage service robot integration directly
informed the creation of the three challenges of the Robotic-Human Service Trilemma. For the
Intrusion challenge, existing research has largely focussed on the customer and their
perceptions and reactions towards an introduced service robot (Choi et al., 2021). However,
considering the impact on social well-being for the FLE and customer, there is value in
understanding determinants that may result in this social well-being challenge. Future
research of the customer might investigate the difference in need for human interaction
across various service environments, both within the hospitality and tourism industry and in
more diverse service environments such as healthcare. Considering the intertwined nature of
social and purpose well-being for the FLE, there is value in exploring how service robots
trigger this well-being relationship effect and to also investigate the antecedents in certain
frontline jobs that would lead to this dual well-being impact.

For the Sideline challenge, there is value in exploring the nature of the long-standing value
exchange between the FLE and the managerial employee. Financially, this may include
understanding what tasks (not jobs) would experience greatest economic benefit for service
robot augmentation versus substitution. At a purpose level, future research may seek to
understand how the introduction of service robots affects the culture of the organisation for
FLEs and understand how service robots may challenge a FLE’s status within their
organisation. Research has shown that individuals are willing to define their interests and
goals as being similar or the same to their organisation, conditional that they gain resources
and status from the organisation (Jarvenpaa and Staples, 2001). Thus, it is valuable to
understand which resources and statuses should be protected to ensure FLE commitment to
service robot implementation.

For the Indifference challenge, existing research tends to focus on the customer’s reactions
to service robots. Considering the community impact on both the customer and the
managerial employee, there is value in understandingwhat the customer’s needs require to be
met to inform their acceptance of service robot engagement. Previous research has identified
that customers interact with service robots predominantly through their performed functions
(e.g. room service and baggage handling) (Fuentes-Moraleda et al., 2020). However, there is
room to explore beyond such a utilitarian viewpoint to consider the social-emotional needs of
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the customer across different service contexts. This includes understanding what constitutes
the “right” experience wherein customers deem service robots appropriate in application. For
the organisation, there is value in understanding the flow-on customer behaviours that come
with decreased firm interaction (e.g. compensatory customer eating).

There is an opportunity to explore balanced centricity for the overall Robotic-Human
Service Trilemma. This includes understanding the effective practices organisations employ
that balance the trilemma, as well as understanding the factors of achieving positive well-
being for all three actors. Previous research has identified that tensions and alignment in
actors’ psychological needs contributes to multi-actor network well-being (Groven et al.,
2021). Thus, there is merit in understanding how the psychological needs of actors relate to
the well-being of other actors, as well as the collective human service triad.

Recommendations for service managers
This review introduces the Robotic-Human Service Trilemma framework and reveals that
whilst all actors experience well-being impacts, the FLE experiences more diverse impacts
due to their deep customer and organisational relationships. Therefore, we present three
recommendations for servicemanagers in linewith each challengewithin the Robotic-Human
Service Trilemma.

The Intrusion challenge indicates that service robot introduction leads to impacts on
customer social well-being and intertwined social and purpose well-being for FLEs. In the
case of the Henn-na Hotel, service robot failure required immense human intervention to
resolve customer friction (Shead, 2019). The subsequently needed complaint mediation
procedures required skills only human employees possess. Thus it is critical that FLEs be
supported to effectively address service failures to maintain their interconnected social and
purpose well-being via service scripts. Service scripts are organisationally supplied
behavioural and verbal prescriptions for employees that aim to increase the probability
that desirable behaviours and outputs are achieved (Nguyen et al., 2014). Recovery service
scripts such as that based on satire (whereby the service robot failure may be comically pitied
and humanised) curated for the robot context, may enable FLEs to move the locus of
responsibility away from the FLE (or even customer) to the service robot, mitigating negative
well-being effects.

For the Sideline challenge, FLE purpose and financial well-being are impacted alongside
the financial well-being of the managerial employee. As investment in robotic technology is
the sole impact on managerial employee financial well-being, we suggest that practitioners
increase their prioritisation of FLE well-being to mitigate well-being effects from
organisational shifts. Looking to practice, the need to maintain human connection within
FLE’s day to day job is particularly evident. Fabio the robot was placed as a shopping
assistant in a Scottish grocery store in 2017 (Lu et al., 2020). Whilst Fabio was incapable of
sensing social cues, it was ultimately relegated to more menial tasks as customers “love
personal interaction and speaking to [the human] staff is a big part of that” (Knapton, 2018)
and vice versa. Thus, practitioners may position FLEs as service delivery experts and assign
them robot “interns” or “assistants” for training/monitoring (Letheren et al., 2019),
empowering their expertise and leveraging firm knowledge. By enabling FLEs as the
trusted custodians of the service robot in an “intern” or “assistant” manner, the managerial
employee’s substantial monetary investment of the service robot is optimised and secured.
This tactic also enhances FLE purpose well-being, whilst ensuring financial well-being is not
impacted.

The Indifference challenge leads to customer and managerial employee community well-
being impacts, with both the relationship and well-being damaged if connection is not
fostered. Thus, service robots should be introduced as “complements” to pre-established
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human interaction, until increased levels of service robot interaction (replacing FLEs) are
deemed appropriate. This approach was successfully implemented at Lowe’s (American
chain of home improvement stores) in 2016, where the roaming “LoweBot” allows shoppers to
search for items, be guided to their requested items and answer simple customer questions.
The goal of the LoweBot was to “augment the work of store associates and free them up to
work on advising customers on products and delivering a more personalised service overall”
(Taylor, 2016). In this case, Lowe’s understood the necessary and desired level of human
interaction at different points of their customers’ shopping journey for the LoweBot to be
valuable. Leveraging this, practitioners should seek to understand if specific levels of human
interaction are associated with their brand (luxury hotel versus fast food chain) and use this
insight to inform service quality-led implementation (Choi et al., 2020). By understanding the
desired level of human interaction with their brand, alignment as to what constitutes as the
“right” service robot experience for the customer can be achieved.

Limitations
Despite our systematic approach, this literature review has a number of limitations. First, the
article search process was conducted in July 2021 and accessed articles from January 2010 to
July 2021. This search process was conducted again in October 2022 to capture additional
articles published since the first search. Due to the fast-paced nature and rapid technological
development in the service robotics field, there are many new studies and insights. Hence, we
expect many more insights in a short period of time. Thus, there is value in frequent
systematic reviews. Second, despite the rigorous methodology applied, it is possible that
some articles were not included due to their use of terminology not commonly used in the
literature and hence outside of the scope of this review (e.g. “embodied automated system”).
Third, the insights are based on research that has already occurred (descriptive) and reflects
the biases and interests of the field – including a focus on the hedonically-oriented service
environments that were early adopters of service robots – such as hospitality and tourism.
Given the highly conceptual nature of the field with simulations and laboratory research
rather than field or observational studies, the analysis can only reflect research that is rather
than research that should be. Future research should adoptmethods that capture the effects of
robots “in the wild” (i.e. service robots deployed in live service environments as opposed to
controlled lab settings) to capture the complexity of real life as well as examine a wider range
of service industries and contexts.

Conclusion
The topic of service robots continues to attract substantial and accelerating interest from
scholars across disciplines, as evidenced by the number and diversity of publications in
recent years, with many of these studies reflecting the complex challenges experienced by
actors within the human service triad as robots are introduced to the service environment.
The aims of this systematic literature review were to synthesise this extensive and dynamic
body of literature and to identify key areas for future research. Using a systematic approach,
the review analysed a total of 82 articles published between 2010 and 2022, addressing issues
that include the capabilities, constraints and well-being effects of service robots within the
human service triad. We introduced the Robotic-Human Service Trilemma and advanced an
aligned research agenda to address issues within the human service triad and to propose how
existing challenges and opportunities can be best managed. We hope that this work not only
enhances theoretical understanding of service robots and their impacts on services and
service actors, but also provides guidance for researchers and practitioners alike in
examining and developing this nascent and promising field within services.
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