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Abstract

Service robots that interact with customers have penetrated various industries. With a
basis in social identity theory, this study examines how customers respond to frontline
service robots (FSRs) by investigating norm-compliant versus norm-violating behaviors
compared with similar behaviors by human frontline employees (FLEs). In experimental
studies, a black sheep effect occurs, such that customers downgrade norm-violating FLE
behaviors more than similar behaviors by FSRs. They also upgrade norm-compliant
behaviors by human FLEs more than those of FSRs. In service failures, this effect manifests
as greater anger and frustration toward the FLE. We establish the underlying mechanism
driving the black sheep effect: customers assign FSRs to an outgroup but categorize FLEs
to their social ingroup, across different service encounters and independent of interaction
frequency.

Keywords: Service robots; customer-robot interaction; social identity theory; black sheep effect;
service encounter

Introduction

Customers prefer to be served by frontline employees (FLEs) who are similar to them (Gill et al. 2017),
reflecting an ingroup bias, such that people generally favor members of their own social group and rate
them as more capable or friendly than members of another group (i.e., outgroup) (Steain et al. 2019).
Although they thus approve strongly of norm compliance by ingroup members, they also tend to be more
critical of norm violations by those members, because the violations threaten their own social identity
(Marques 1990). Prior studies refer collectively to these responses to norm-compliant versus norm-
violating behaviors by ingroup members as the black sheep effect (Eidelman and Biernat 2003; Eidelman
et al. 2006; Marques et al. 2001; Marques et al. 1988), defined as people’s tendency to judge compliant
ingroup members more positively but deviant ingroup members more negatively, contrasted with the
responses to outgroup members exhibiting the same behaviors. These evaluations can play a role in multiple
areas, such as responses to health-related norms (Packer et al. 2021) or group criticism (McCrea et al. 2021).
In a service setting, the black sheep effect implies that service encounters involving human FLEs might
differ from those conducted by frontline service robots (FSRs), or “system-based autonomous and
adaptable interfaces that interact, communicate and deliver service to an organization’s customers” (Wirtz
et al. 2018, p. 909). FSRs appear in various industry settings, including tourism (Ivanov et al. 2017),
shopping malls (Kanda et al. 2009, 2010), hotels (Gockley et al. 2006; Kirby et al. 2010) or restaurants
(Mende et al. 2019). As customer—robot service encounters increase in number and spread (Mende et al.
2019), robots are performing functions and roles previously left to human FLEs (Lee et al. 2010). Recent
investments also imply that ongoing advancements in artificial intelligence, sensing, actuator, and power
technology will soon enable service robots to participate effectively in “dynamic affective exchanges with
human partners” (Damiano et al. 2015, p. 1).

New technologies can have an important impact on service firms and as such also on a company’s growth
(Barrett et al. 2015). Until a few years ago, very little service literature investigated how customers respond
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to robots that deliver services (Murphy et al. 2016). Although this number is growing (e.g., Mende et al.
2019), there are still many research gaps due to the growing prevalence of FSRs but also with regard to the
likelihood that customers respond to FSRs in unique ways. For example, they might adopt social
categorizations and act in accordance with the black sheep effect, though various contingencies may have
effects as well (e.g., service failures). We thus aim to test whether the black sheep effect predicts customers’
distinct responses to norm-compliant versus norm-violating behaviors by FSRs and FLEs. For this research,
we define norm-compliant behaviors as those “geared toward satisfying customers’ needs adequately”
(Stock and Hoyer 2005, p. 536), whereas norm-violating behaviors include incivility toward customers and
inadequate interpersonal treatment during the service encounter (van Jaarsveld et al. 2010). Norms operate
in service encounters (Aggarwal 2004), such that service representatives are expected to be sensitive to
customers’ needs, and if they fail to meet these norms, their behavior appears unacceptable and elicits
negative reactions (Wan et al. 2011). During a service encounter, a black sheep effect would imply that
customers regard norm-compliant behaviors by human FLEs, as members of the ingroup, more positively
than similar behaviors by FSRs, but the FLEs’ norm-violating behaviors would be far less acceptable. In
turn, we ask, Do customers upgrade norm-compliant behaviors and downgrade norm-violating
behaviors by a human FLE compared with similar behaviors by a FSR? We further seek to identify some
contingencies and moderating effects by addressing a particular type of norm violation by asking, Does the
black sheep effect for FSRs versus FLEs arise after service failures? We regard incivility as part of norm-
violating behaviors expressed by employees (Walker et al. 2017), while the service failure pertains to an
actual incident (i.e., booking mistake) with the employee behaving in a neutral way.

For the black sheep effect to arise, customers would have to categorize human FLEs and FSRs as social
ingroups and outgroups, respectively. Therefore, we turn to social identity theory (Tajfel and Turner 1986)
to establish whether a FSR is perceived as a member of the outgroup while a FLE represents social ingroup
(Fraune et al. 2017) as an underlying mechanism of the black sheep effect. That is, Do customers categorize
a FSR and a human FLE into different social groups? The answers might shift over time, because as
customers gain experience interacting with FSRs, their responses might develop (Gockley et al. 2006; Kirby
et al. 2010). Thus, Do customers’social categorizations of FSRs change over time?

By investigating these research questions, we add to current research in information systems and service
research, thus foster interdisciplinarity. As FSRs increase steadily in number (Mende et al. 2019), we need
a better understanding of how customers respond (van Doorn et al. 2017; van Pinxteren et al. 2019) and
accept these novel technologies (Agarwal and Karahanna 2000). This may be especially important in the
light of global pandemics making it necessary to protect FLEs from potentially harmful and risky situations
in direct customer contact (Esterwood and Robert 2021). By investigating the black sheep effect, we
establish how customers respond to FSRs’ norm-compliant versus norm-violating behaviors during a
failure-free service encounter, then consider their responses in more detail in a service failure scenario, as
a particular form of norm violation. By investigating these nuanced behaviors, we are able to offer guidance
for researchers regarding the detailed placement and design of social robots in service contexts. We also
consider whether customer responses reflect their social categorization of different service agents as an
underlying mechanism of the black sheep effect. In turn, we advance social identity theory in several
important ways. That is, we identify the different social categories that customers assign to human FLEs
versus FSRs in service settings. Furthermore, we examine how frequency of customer-robot interaction
affects a robot’s social categorization by customers, relying on the mere exposure phenomenon.

This research provides important insights for managerial practice pointing towards the practical utility of
our results. Practitioners can anticipate when and why customers will respond differently to a FSR than a
human FLE, by acknowledging the effects of social categorization as potential antecedents of important
customer-related outcomes and thus aid service firms. Accordingly, they should take care before placing
FSRsin jobs, that were originally reserved for humans, because the robots represent a different social group
to customers and might thus evoke less positive customer reactions in regular customer-employee
interactions according to the black sheep effect. This notion might be relevant even after several
interactions. Yet the evidence we offer for the black sheep effect indicates that customers also might
“forgive” a FSR more readily than a FLE for errors, e.g., incivil employee behaviors or even service failures.
Given that negative customer reactions often prevail in these interactions (Gelbrich 2010), deploying FSRs
might protect FLEs from potential detrimental effects caused by negative customer behaviors. Thus,
practitioners can make better informed decisions about when and where to insert FSRs and shape their
displayed behaviors accordingly. Finally, this study offers novel evidence about customer responses
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following service interactions; the longitudinal effects that we uncover give predictive insights about how
customers will respond to regular service interactions with FSRs, such that our study goes beyond one-time
effects and offers first insights into long-term acceptance of technologies in service contexts.

Literature Review

An increasing amount of literature has investigated various technologies in the service sector in recent
years. According to Heitlinger et al. (2022), technological agents can be characterized along the axes social
and physical presence. Robots for instance have both high social and physical presence, while avatars or
chatbots have only high social, but low physical presence. We deem this distinction relevant, as research
has demonstrated that a lack of embodiment might weaken the FSR’s automated social presence (Fasola
and Matari¢ 2011; Lee et al. 2006), whereas a robot’s physical embodiment increases its ability to
accommodate variations in the environment (Stubbs et al. 2007), making robots unique compared to other
technologies (You and Robert 2018). Thus, we focus on research involving actual humanoid robots and
exclude literature examining chatbots/avatars (e.g., Crolic et al. 2022; Lv et al. 2021) or machines (such as
self-service kiosks; Chen et al. 2021). Research into human-robot interactions largely consists of two
streams: robotics research and marketing research. Recent conceptual articles and reviews in both robotics
(Belanche et al. 2020a) and services marketing (Cai¢ et al. 2019; Choi et al. 2021; Ivanov et al. 2017; Kuo et
al. 2017; Lu et al. 2020; Merkle 2019; Pitardi et al. 2022; van Doorn et al. 2017; Wirtz et al. 2018; Xiao and
Kumar 2019) research indicate that “robots and AI are expected to play an even bigger role in the economy
due to what was named ‘Fourth Industrial Revolution™ (Ivanov and Webster 2017, p. 1), so “scholars should
examine customer acceptance of robots” (Murphy et al. 2016, p. 105). Mende et al. (2019) show in their
literature review, that in robotics research, many studies take place within the hospitality sector, such as
hotels, retailing, or the health sector. These studies consistently emphasize the importance of human—robot
interactions and anticipate the automated social presence of humanoid FSRs, which appear promising for
enhancing service encounters, including recovery after a service failure (Choi et al. 2021; Chung and
Cakmak 2018b). The research objectives of these studies mainly are to gain insights to optimize robots’
technical capabilities by observing their errors. About half of the studies involve actual human-robot
interactions, but the rest rely on images or videos of robots. Most studies focus on a single interaction with
a robot, reflecting an implicit assumption that humans’ emotional reactions do not change over time or
through additional interactions (White and Arzi 2005). In a six-month field experiment, Gockley et al.
(2006) show that interactions last longer with emotional robots than with neutral robots. A field study in a
shopping mall over 26 days (Kanda et al. 2009) reveals that participants who evaluate the robot positively
express more interest in the interaction. With a nine-week study, Kirby et al. (2010) determine that the
degree of empathy humans offer in response to emotional expressions by robots does not differ from their
degree of empathy after verbal expressions.

In marketing research, we find more consideration of FSRs from the perspectives of service representatives
or customers. Experimental studies test customer responses to FSRs, mainly in the hospitality sector
(Belanche et al. 2020b; Fan et al. 2020; Ho et al. 2020; Jorling et al. 2019; Leo et al. 2020; Mende et al.
2019; Merkle 2019; Yam et al. 2021) but also in laboratory experiments (van Pinxteren et al. 2019; Yam et
al. 2021). Jorling et al. (2019) focus on the outcomes of perceived autonomy of the robot and reveal that
autonomy decreases perceived behavioral control over the service robot and responsibility for positive but
not for negative outcomes. The potential to interrupt the FSRs’ autonomy increases perceived behavioral
control and responsibility for positive outcomes. Mende et al. (2019) reveal that FSRs elicit greater
customer discomfort than humans, which results in enhanced compensatory consumption. Mechanized
robots lead to less compensatory consumption than anthropomorphized robots. In a laboratory experiment,
van Pinxteren et al. (2019) show that a robot’s eye gaze matters for human-robot interactions, by affecting
trust, usage intentions, and enjoyment, through the mediation of perceived anthropomorphism. Several
studies also address service failures during the customer—robot interaction. Belanche et al. (2020b) reveal
that customers make stronger attributions of responsibility for service performance toward humans than
toward robots, especially when a service failure occurs; these findings are also mimicked by Merkle (2019)
with higher customer satisfaction for FSRs than for FLEs after a service failure. Their findings further
indicate that FSRs can provide a valuable contribution, though without considering a black sheep effect
explicitly. We regard this point as relevant though, because a FSR’s artificial behaviors might determine the
effectiveness of customer—robot interactions, as suggested by the caution that marketing “studies have not
yet varied the extent of [a robot’s] social expression” (Groom et al. 2011, p. 195). Choi et al. (2021) go a step
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further and examine FSRs in the context of service recoveries. Further studies examine differences in
service recovery following service failure incidents by investigating effects of role theory and perceived
sincerity (Ho et al. 2020; Hu et al. 2021). Fan et al. (2020) and Yam et al. (2021) focus on
anthropomorphism by including different forms of robots in service failures. An interesting study on
attribution of responsibility following a service failure by Leo et al. (2020) found that people attributed less
responsibility toward a robot for a service failure compared to a human because the robot was perceived to
have less controllability; in case of the robot, more responsibility was attributed toward the service firm.
We deem it necessary to explicitly investigate the black sheep effect in service scenarios as it focuses and
combines both positive and negative service encounters (including service failures) and thus has additional
explanatory value to investigate direct differences between FSRs and FLEs. To contribute to both research
streams, we seek insights into customer responses to customer—-robot versus customer—human
interactions, while also noting potential moderating effects of norm compliance versus violation.

Conceptual Background and Study Framework

Social Identity Theory and the Black Sheep Effect

Mode of Customer

. Theoretical Mechanism Customer Response
Interaction

| Study 3: BSE, Failure-Free |
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Figure 1. Study Framework

To posit that customers’ responses differ when they interact with FSRs versus FLEs, we rely on social
identity theory (Tajfel and Turner 1986), which suggests that people define themselves on the basis of both
personal and social aspects (Tajfel 1981). The social aspect (i.e., social identification) refers to the
perception of belonging to a human group (Ashforth and Mael 1989). Tajfel (1981, p. 255) defines social
identity as “that part of an individual’s self-concept, which derives from ... knowledge of ... membership of
a social group (or groups) together with the value and emotional significance attached to that membership.”
Accordingly, “people typically categorize others as ingroup members (i.e., ‘like me’) or as outgroup members
(i.e., ‘not like me’) when they first see them” (Fraune et al. 2017, p. 1432). Social categorization results in
greater favoritism toward ingroup members compared with outgroup members (Ojala and Nesdale 2004).
Several studies that apply social identity theory to employee—customer relationships (e.g., Homburg et al.
2009) or human-robot interactions (e.g., Deligianis et al. 2017; Fraune et al. 2017) affirm that people
express more ingroup favoritism toward a social robot than toward a computer (Deligianis et al. 2017),
though less than their ingroup favoritism toward other humans (Fraune et al. 2017). As differences in social
categorization between humans and robots have already been established on a general level (e.g., Fraune et
al. 2017), we further investigate this topic in our specific service context. We further involve longitudinal
considerations in the form of a mere exposure effect (Zajonc 1968), such that “repeated, unreinforced
exposure is sufficient to enhance attitude toward a stimulus” (Bornstein and D’Agostino 1992, p. 545). The
mere exposure effect arises in previous human—robot interaction studies (de Graaf et al. 2016; Paetzel et al.
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2020). As an extension of social identity theory, the black sheep effect (Marques et al. 1988) describes a
psychological process by which “individuals upgrade likable ingroup members and derogate unlikable
ingroup members compared with their outgroup counterparts” (Pinto et al. 2010, p. 107). It arises during
social interactions (Eidelman and Biernat 2003; Eidelman et al. 2006) and during service employee—
customer interactions (Gill et al. 2017).

In the first study, we want to make a deep dive on potential underlying mechanisms: differences in social
categorization between FLEs and FSRs in our specific service context (Figure 1, Study 1). Thus, we examine
whether customers evaluate a FSR as a member of an outgroup compared with a human FLE as part of the
ingroup. Furthermore, we examine the social categorization of robots in a longitudinal online study, to
determine possible changes over time. To examine customer responses to FSRs, as members of an
outgroup, during the service encounter, we conduct several experiments involving different FSR behaviors
(Figure 1). We examine the black sheep effect (Studies 3 and 4) in customer-FSR and customer-FLE
interactions. With an experimental laboratory vignette study, we test for it according to whether customers
upgrade a human FLE’s norm-compliant behavior and derogate the human FLE’s norm-violating
behaviors, compared with those of a FSR (Study 3), measured in terms of positive customer responses.
Thus, the independent variables are the norm-compliant and norm-violating behaviors of the service agent
(FSR or FLE). As norm-compliant behavior, we examine customer orientation; norm-violating behaviors
are captured by customer-related incivility. The dependent variables are positive customer responses
(satisfaction and loyalty) to the service agents’ behaviors. Customer satisfaction refers to the extent to which
a customer evaluates the interaction positively (Stock and Bednarek 2014). Customer loyalty “is a
customer’s intention to repeatedly purchase products from the same company” (Stock et al. 2017, p. 225).
For Study 4, the independent variable is specifically a service failure, as a norm violation, such that we
determine if the black sheep effect occurs during a service failure. If so, the customer would respond more
negatively to a human FLE, as a member of the ingroup, than to a FSR, as a member of the social outgroup.
Due to the service failure situation, we evaluate negative customer responses: Customer anger is “a powerful
negative emotion” (Strizhakova et al. 2012, p. 2), and customer frustration is strongly connected to blame
attribution for goal-incongruent incidents (Gelbrich 2010).

Hypotheses Development

Black Sheep Effect in a Failure-Free Service Setting

According to the black sheep effect, a person tends to upgrade ingroup members who behave in a norm-
compliant manner, such that those behaviors count more than similar behaviors by outgroup members.
Contrarily, they derogate the norm-violating behaviors of ingroup members more than similar behaviors
by outgroup members (Pinto et al. 2010). This ingroup bias helps the person to protect a positive image of
the ingroup (De Cremer and Vanbeselaere 1999) and safeguard her or his own social identity (Tajfel 1981;
Tajfel and Turner 1986). To determine whether customers upgrade norm-compliant behavior by a human
FLE, relative to similar norm-compliant behaviors by a FSR, we examine norm-compliant versus norm-
violating behaviors in a normal, failure-free encounter (Erasmus et al. 2002). We test whether these
behaviors enhance customer satisfaction and loyalty, as critical affective and behavioral customer responses
to service encounters (Stock et al. 2017) that can be evoked by pleasant behaviors by service representatives
(Homburg et al. 2011; Stock and Hoyer 2005). (User) satisfaction for instance is often studied in
information systems contexts (Agarwal and Karahanna 2000; Cenfetelli et al. 2008). Differences in
evaluations between robots and humans have been observed in various contexts, e.g., in privacy concerns
(Stock-Homburg & Hannig 2020) or decision-making in teams (Gombolay et al. 2015). Thus,

H,: During the service encounter, customers respond less favorably to pleasant (norm-compliant) behaviors
by a FSR, with relatively lower (a) customer satisfaction and (b) customer loyalty, compared with similar
behaviors by a human FLE.

Turning to norm-violating predictions (Pinto et al. 2010), we investigate whether customers derogate norm-
violating human FLEs as ingroup members more than FSRs as outgroup counterparts when they express
incivility (norm violation) toward customers (van Jaarsveld et al. 2010). Consistent with research on
customer—FLE interactions, we suggest that customers respond with less satisfaction and loyalty to
incivility (Groth and Grandey 2012). If a FSR behaves in a norm-violating manner, it conflicts with
customers’ predefined scripts, established through previously experienced service encounters (Erasmus et

Forty-Third International Conference on Information Systems, Copenhagen 2022
5



Customer Responses to Norm-Compliant and Norm-Violating Service Robots

al. 2002). According to the black sheep effect, customers might respond more negatively to norm-violating
human FLEs rather than FSRs, because this norm violation by an ingroup member represents a symbolic
threat to human values or distinctiveness (Riek et al. 2008). We hypothesize:

H.: During the service encounter, customers respond less unfavorably to a FSR’s (norm-violating) incivility,
with relatively higher (a) customer satisfaction and (b) customer loyalty, compared with similar behaviors
by a human FLE.

Black Sheep Effect After a Service Failure

Another norm violation occurs with a service failure, such that the service performance “falls below a
customer’s expectations” (Hess et al. 2003, p. 129), representing an important construct in information
systems research (Tan et al. 2016). An exchange relationship between a customer and a service provider is
governed by norms, which lead customers to expect the service they receive will be worth the money (Wan
et al. 2011). In the case of a service failure, the service norm is violated, because customers do not receive
the expected service (Wan et al. 2011), and customer anger is a particularly striking, negative reaction as an
outcome (Laros and Steenkamp 2005). According to the black sheep effect, customers tend to discount a
service failure by a FLE more than one by a FSR, so we predict that customer anger and frustration, as
negative emotions toward a FSR (Strizhakova et al. 2012) after a service failure, might be stronger towards
FLEs than those that emerge in response to failures by FSRs. Thus,

H;: During the service failure, customers served by a human FLE score higher on (a) anger and (b)
frustration than those served by the FSR due to the black sheep effect.

Overview of Empirical Studies

Study | Design & Stimuli Dependent Findings Model (Adjusted
Variable Mean and SE)

1 2 (SC) x 4 (service Social Social outgroup categorization for | FLE = 4.57 (.68)
scenarios) BS, categorization | FSR and ingroup categorization vs. FSR = 3.80
online experiment for FLE are stable across various (.68), F(1, 1140) =

service scenarios. 65.23,p < .05

2 7 interactions t;-t, Social Social outgroup categorization for | F(4.67, 322.43) =
(FSR, service categorization | FSR is stable across multiple .57, p=.71
scenarios) WS, over time interactions.
online experiment

3 2 (failure-free Customer The BSE is apparent in the norm- | Fsc(2, 131) = 23.62,
service SC) x 2 (SB) | satisfaction violating condition; the FSR is p < .05, Fsg(2, 131)
BS, laboratory and loyalty favored over the FLE. Significant =52.58, p <.05,
experiment differences in loyalty in the norm- | Fg(2, 131) = 24.13,

compliant condition. p<.05

4 2 (service failure Customer The BSE is apparent, customers tanger(198) = 1.98, p
SC) BS, online anger and are angrier and more frustrated < .05,
experiment frustration with the human FLE than with the | trrustration(198) =

FSR after a service failure. 2.05, p < .05
Table 1. Overview of Studies

Notes: All responses represent actual behavior in the service context. BS = between-subject design; WS = within-subject design; BSE
= black sheep effect; SC = service condition (FLE or FSR); SB = service behavior (norm compliance or norm violation); IE =
interaction effect.

Table 1 contains an overview of the studies and their objectives. In Studies 1 and 2, we investigate differences
in social categorization between FLEs and FSRs as an underlying mechanism of the black sheep effect with
two vignette-based online experiments. We test our hypotheses with two experimental studies: Studies 3
and 4 investigate the black sheep effect in human-robot interactions - a vignette-based laboratory
experiment and a vignette-based online experiment. In Study 1, to investigate whether customers socially
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categorize service robots as members of a social outgroup across multiple service settings, we compare
customer responses to a neutral FSR versus a neutral FLE. In this context, neutral means that neither
service provider expresses any particular emotions, whether pleasant or unpleasant (Matsumoto and
Ekman 2004). Additionally, in Study 2 we examine frequency of interaction and assesses potential changes
in the social categorization of FSRs over time. In Study 3, we manipulate the FSR’s norm-compliant or
norm-violating behaviors. To determine how participants socially categorize a FSR that behaves in either
manner, we compare people’s responses to the FSR/FLE, measured as positive responses of customer
satisfaction and loyalty. In Study 4, we check whether the black sheep effect persists after a service failure
on negative customer responses.

The experimental studies all feature experimental vignettes, which ask participants to imagine they are
engaged in the detailed scenarios (Collett and Childs 2011). Specifically, participants had to imagine
themselves as customers in a hypothetical scenario, involving a service encounter in which they needed help
from a service representative. Furthermore, with between-subject research designs, we sought to avoid
learning effects, such that each participant was randomly assigned to one condition. We rely on self-
reported ratings and previously validated measures when possible. Amazon Mechanical Turk (MTurk)
workers participated in the online studies (Studies 1, 2, and 4). Interactions were simulated with videos that
mimic real-life service encounters in various settings. We limited the participant pool to MTurk workers
with an acceptance rate greater than 95% and residents of the United States. All participants received
financial remuneration of $3.50.

Study 1: Differences in Social Categorization Across Service
Scenarios (Online Experiment)

Method

To test social categorization of human FLEs across various service settings, we conducted an online
experiment with a 2 x 4 between-subjects design, such that the participants were randomly assigned to a
FSR or FLE and one of four service scenarios: tour guide, sales assistant at a supermarket, real estate agent,
or server at a restaurant. We also checked an online hotel setting, to correspond with our other studies:.
After being introduced to a scenario, participants watched a series of videos and indicated their social
categorization of the service agent with items adapted from Homburg et al. (2009) on a 7-point Likert-type
scale; Cronbach’s a was greater than .9o for all service scenarios. The overall sample consisted of 1,245
MTurk workers, of whom 637 randomly were assigned to the FSR condition and 608 to the FLE condition.
We tested whether they watched the videos attentively and answered carefully with two checks, for which
participants had to select a concrete value on a scale (i.e., please pick value 4 on the scale), and excluded
any participants who failed the test items. After eliminating 9.6% of participants in the FSR condition and
3.9% in the FLE condition who failed the check, we retained samples of 576 and 572, respectively, for an
overall sample size of 1,148 participants. All of them were residents of the United States, with an average
age of 39.15 years (SD = 11.61 years). In addition, 56.4% were men. A post-hoc G*Power analysis resulted
in a necessary total sample size of 437 participants to detect the effect; with our sample we fulfill this
prerequisite. For the calculation, we used the results of the dependent variable. Due to our online setting,
we included a large buffer, resulting in the much bigger sample size. For the manipulation check,
participants had to rate a series of statements related to the role of the service representative after watching
the videos for their randomly assigned service scenario on a 7-point Likert-type scale. The responses
confirmed that they recognized the roles of the tour guide in scenario 1 (t(276) = 24.31, p < .05), sales
assistant in scenario 2 (#(286) = 23.96, p < .05), real estate agent in scenario 3 (#(305) = 26.96, p < .05),
and server at a restaurant in scenario 4 (t(277) = 29.16, p < .05). In the added scenario, they also recognized
the role of the hotel concierge (t(222) = 19.56, p < .05).

1 Although the procedure is the same, the data for the hotel setting were collected separately: N = 223, 56.5% men, Mage = 40.41 years
(SDage = 11.78 years), and differences in social categorization between FLE and FSR: #(185.12) = -5.24, p < .05.
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Findings

We used analysis of variance (ANOVA) to test for a difference in social categorization between the FSR
versus FLE experimental conditions, as well as across the service scenarios (F(7, 1140) = 10.73, p < .05,
partial n2 = .062). The results indicate that social categorization (F(1, 1140) = 65.23, p < .05, partial n2 =
.054) differed significantly for the service representative conditions, with a higher average in the FLE
condition (M = 4.57, SD = .68) than in the FSR condition (M = 3.80, SD = .68), in line with a social
categorization of the human FLE as part of the social ingroup. A post hoc test confirmed that this significant
difference in social categorization appeared in all four service scenarios (details in Table 2). Furthermore,
neither the main effect of the service scenario (F(3, 1140) = 1.54, p = .204) nor the interaction between the
experimental condition and the service scenario (F(3, 1140) = 1.28, p = .278) were significant. Thus,
participants categorized the human FLE to an ingroup and the FSR to an outgroup in all service scenarios,
indicating that the proposed effect of social categorization remains stable across service encounters.

Service Condition

FSR FLE
T
Mean (SD) | Mean (SD) Mean Difference (SE) | p-Value
1. Tour Guide 3.94 (1.66) | 4.79 (1.24) -.85% (0.19) .00
2. Sales Assistant 3.87(1.88) | 4.34 (1.45) -.48% (0.19) .01
Service 3. Real Estate Agent | 3.67(1.86) | 4.66 (1.47) -.99% (0.19) .00
Scenario
4. Service Employee | 3.72 (1.80) | 4.51(1.39) -.78% (0.19) .00
5. Hotel Concierge 3.89 (1.83) | 5.01(1.27) -1.12% (0.21) .00

Table 2. Study 1, Post Hoc Test of Social Categorization, by Service Scenario and Condition

Notes: Social categorization, 7-point Likert-type scale from 1 (“totally disagree”) to 7 (“totally agree”). n(1) = (135/142); n(2) =
(160]127); n(3) = (150]156); n(4) = (131|147); n(5) = (106|117). FSR = frontl. service robot; FLE = frontline employee. *p < .05.

Study 2: Longitudinal Study of Social Categorization of Service
Robots (Online Experiment)

Method

To build on the findings about the social categorization of FSRs and FLEs, we sought to test whether it
might change over time, due to increased exposure to FSRs through habituation or mere exposure effects.
Thus, we conducted a within-subject study over four weeks. The participants completed an online
questionnaire twice weekly, for a total of seven waves. We created seven service scenarios, with videos of
the robot Pepper: museum guide, store assistant, concierge, real estate agent, information robot at the
airport, tour guide and server at a restaurant. The scenario assignments were random in order, but once
participants had completed the seventh wave, they all had gone through each service scenario once. In each
wave, participants watched a series of videos reflecting the assigned scenario, then provided their social
categorization of the FSR, measured with five items on 7-point Likert-type scales adapted from Evers et al.
(2008) and Henry et al. (1999). Cronbach’s a was again greater than .9o throughout the study. The MTurk
workers received increasing incentives over the seven waves, to reduce drop-out rates. We started with an
initial sample of 277 participants. After the seven waves, 71 participants remained, each of whom saw each
service scenario once. The participants all were residents of the United States, with an average age of 36.55
years (SD = 9.44 years); 56.3% of the sample were men. A post-hoc G*Power analysis resulted in a necessary
sample size of 25 participants to detect a medium effect; with our sample we fulfill this prerequisite. Due to
our online and longitudinal setting, we included a large buffer, resulting in the much bigger sample
size.After watching the videos of each service scenario, participants again rated a series of statements on a
7-point Likert-type scale that checked whether they had watched the videos carefully and understood the
content (manipulation check). For all seven waves, they clearly recognized the roles of the FSR as a museum
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guide (t(70) = 5.88, p < .05), store assistant (t(70) = 6.74, p < .05), concierge (t(70) = 5.99, p < .05), real
estate agent (t(70) = 5.43, p < .05), information robot at the airport (t(70) = 6.91, p < .05), tour guide (t(69)
= 6.46, p < .05), or server at a restaurant (t(70) = 6.85, p < .05).

Findings

To test whether the social categorization of the FSR changed over the course of the seven waves, we
conducted a repeated-measures analysis of variance (rmANOVA). In brief, the social categorization did not
change as a result of repeated exposures (F(4.67, 322.43) = .57, p = .71). That is, we do not find support for
our prediction that it would increase over time as a result of a mere exposure effect, such that the FSR might
come to be considered as part of the social ingroup over the course of the experiment. Instead, our pre-test
results indicate that outgroup social categorizations of FSRs are stable, across different service scenarios
and over time.

Study 3: Black Sheep Effect, Failure-Free Service (Controlled Real-Life
Experiment)

Method

In Study 3, the experimental lab was free of any external sounds, and the room lighting and temperature
remained constant. All visual displays and sounds were recorded by high-definition cameras. The
experimenter was not visible to the participants but observed video streams from the cameras. Participants
read that the FSR acted autonomously, but for consistency, the interaction was being controlled by a hidden
programmer. This Wizard of Oz method, first introduced by Gould et al. (1983), is widely employed in
human-robot interaction research (see Homburg 2018). It mainly involves “a person (usually the
experimenter, or a confederate) remotely operating a robot, controlling any of a number of things, such as
its movement, navigation, speech, gestures, etc.” (Riek 2012, p. 119). To improve the natural flow of
conversation during the experiments, we established natural language processing, so the Pepper robot we
used in these studies responded appropriately to comments or questions by participants. Pepper is a 120
cm humanoid robot with 20 degrees of freedom, produced by Softbank (Japan). To standardize the
interaction, we adopted standardized service scripts, similar to hotels in practice. The script for Pepper was
coded in Python. In Study 3, participants were students, enrolled in psychology, management, or computer
science courses. They received financial remuneration of $12. Two trained drama students served as
confederates, responsible for transmitting norm-related behaviors. These confederates did not have any
knowledge of the hypotheses or specific purpose of the study. To increase the realism of the experiments,
they referred to an existing service offer by a hotel. Relevant material was available during the conversation,
such as maps and flyers.

Study 3 features a laboratory experiment that mimics a hotel setting, in which participants were served by
a FSR or FLE that exhibited either norm compliance or norm violations as a manipulated condition (2 x 2
between-subjects design, random assignment). The service agent in the norm-compliant condition was very
friendly and helpful toward the customer and showed particular interest in the customer’s vacation by
offering additional sightseeing tips. The norm violation involved incivility toward the customer, such that
the service agent explicitly indicated a lack of interest in the customer’s trip and indicated a desire not to
waste time on the interaction. We obtained responses from 136 participants, of whom 52.2% were men,
42.6% were women, and 5.1% did not specify their gender. Among the 129 participants who indicated their
age (7 did not), the mean age was 23.24 years (SD = 6.60 years). A post-hoc G*Power analysis resulted in a
necessary total sample size of 32 participants to detect the effect; with our sample we fulfill this prerequisite.
For the calculation, we used the results of the interaction effect as a prerequisite for the black sheep effect
to arise. Due to our real-life setting, we included a large buffer, resulting in the much bigger sample size.
Participants noted how they perceived the service provided by the service agent during the encounter. Those
in the norm-violation condition (M = 3.56, SD = 1.69) reported that they perceived significantly lower
customer orientation than those in the norm-compliance condition (M = 6.05, SD = 1.11; (111.09) = 10.10,
P <.05), so the manipulation worked as intended. We first confirmed that the social categorization differed
between the FLE and FSR for this sample. Two items (Cronbach’s a = .90) that measured human likeness
on 7-point Likert-type scales affirmed that participants perceived the FLE as significantly more humanlike
(M = 5.85, SD = 1.39) than the FSR (M = 3.69, SD = 1.70; t(99) = -6.34, p < .05).
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Findings

Next, we proceeded to the multivariate analysis of variance (MANOVA), with service behavior and service
condition as independent variables and customer satisfaction (five items; Stock et al. 2017; Cronbach’s a =
.95) and loyalty (four items; Stock et al. 2017; Cronbach’s a = .92) as outcomes. The results indicated a
statistically significant difference between conditions for both service behavior (F(2, 131) = 52.58, p < .05,
partial n2 = .45, Wilk’s A = .56) and the service condition (F(2, 131) = 23.62, p < .05, partial n2 = .27, Wilk’s
A =.74), as well as a statistically significant interaction effect (F(2, 131) = 24.13, p < .05, partial n2 = .27,
Wilk’s A = .73). This effect is a prerequisite for the black sheep effect, in that the outcomes depend on the
combination of both independent variables. As we detail in Table 3, the post hoc tests further specified that
in the case of norm-violating behaviors by the service employee, customer loyalty was significantly higher
in the FSR than the FLE condition (AM = 1.23, SE = .33). When the service employee behaved in a norm-
compliant manner, participants reported increased loyalty toward the human FLE (AM = 1.11, SE = .32).
This pattern is in line with Hy, and Hapb: In the norm violating condition, the social robot was judged more
favorably, but in the norm compliant condition, the member of the ingroup (FLE) was favored. The black
sheep effect also emerged in relation to customer satisfaction: When the service agent violated norms,
participants expressed more satisfaction with the FSR than with the FLE (AM = 2.39, SE = .35), in support
of Ha,. In the norm compliant condition, participants favored the human FLE over the FSR, though this
difference was not significant, so we cannot confirm H;,.

Service Condition
T T
FSR FLE
T
Mean (SD) Mean (SD) Mean Difference (SE) p-Value
T
Sat Loy Sat Loy Sat Loy Sat [Loy
Norm 5.41 5.10 3.01 3.87 % %
1 2, . 1.23% (. .00 |00
Service violation (1.48) [(1.68) | (1.35) |(1.31) 397 (:35) 3% (:33)
Behavior
Norm 6.07 5.54 6.46 6.65 ) -
compliance | (1.06) [(153) | (62) |(58) | ~39(28) rL17(32) .16 00
Table 3. Study 3, Post Hoc Test of Customer Satisfaction and Loyalty, by Service Behavior
and Condition (H1 and H2)

Notes: Customer satisfaction (Sat) and loyalty (Loy) were measured on 7-point Likert-type scales from 1 (“totally disagree”) to 7
(“totally agree”); n(1) = (33]33); n(2) = (35|35). FSR = frontline service robot; FLE = frontline employee. *p < .05.

In summary, customers downgraded the human FLE, which was part of their social ingroup, more than the
FSR, which was part of a social outgroup, in support of H., and Ha, and the black sheep effect in the norm-
violating condition. For the norm-compliant service behavior, the pattern of results indicates ingroup
favoritism toward the human FLE, significantly in terms of customer loyalty (H,b) but only directionally
with regard to customer satisfaction (non-significant, cf. H,.).

Study 4: Black Sheep Effect, Service Failure (Online Experiment)
Method

To investigate the black sheep effect in a service failure setting, the Study 4 participants interacted with
either a human FLE or FSR in a hotel setting, and we used an interactive online study with prerecorded
videos that mimic a typical hotel check-in situation. The service failure consisted of a booking mistake that
could be blamed on the service agent; an alternative room was offered to the participants. No additional
information regarding the circumstances of the service failure was available. The service failure might make
people feel angry and frustrated, so we investigate these outcome variables. We excluded participants who
failed our attention checks (i.e., picking a certain value on the scale as an item) and did not watch the videos
in full (13 in the FSR condition and 26 in the FLE condition). The sample consisted of 200 participants,
with 100 in the FSR and 100 in the human FLE condition, of whom 47% were men. They had a mean age of
40.37 years (SD = 11.55 years). A post-hoc G*Power analysis resulted in a necessary total sample size of 150
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participants to detect the effect; with our sample we fulfill this prerequisite. For the calculation, we used
the results of the t-tests. Due to our online setting, we included a large buffer, resulting in the much bigger
sample size. As a manipulation check, we asked participants, after the interaction with the service agent,
whether a service failure occurred. On a 7-point Likert-type scale, they clearly recognized the service failure,
with a mean value of 5.34 (median = 5.00, SD = 1.39). Furthermore, in response to more detailed questions
about the cause of the service failure, they clearly indicated it was attributable to the service agent, as a
representative of the hotel, not to other unfavorable conditions (M = 3.16, median = 3.00, SD = 1.26). We
assessed participants’ perceptions of the realism of the service encounter, on a 7-point Likert-type scale
(Cronbach’s a = .96). The mean value of 4.70 (SD = 1.73) and median of 5.00 indicated the scenario was
generally perceived as realistic. Furthermore, the participants assigned the FLE to their social ingroup (M
= 3.63, SD = 1.84) and the FSR to an outgroup (M = 2.59, SD = 1.79; t(198) = 4.05, p < .05; 7-point Likert-
type scales, Cronbach’s a = .95, adapted from Evers et al. 2008 and Henry et al. 1999), again confirming
the social categorization effect. The outcome variables were customer anger (three items; Gelbrich 2010;
Cronbach’s a = .94) and frustration (three items; Gelbrich 2010; Cronbach’s a = .94) in response to the
service failure.

Findings

The results indicated that participants were significantly angrier (t(198) = 1.98, p < .05) and more frustrated
(t(198) = 2.05, p < .05) with the human FLE than with the FSR (AM anger = .56, SE = .28; AMFustration = -58,
SE = .28), as we summarize in Table 4. We thus find evidence of the black sheep effect on customer anger
and frustration, such that the FLE was downgraded more, compared with the FSR, for similar behaviors.
Thus, we confirmed Hj and the black sheep effect in a service failure context.

Service Condition

FSR FLE |

Mean (SD) Mean (SD) Mean Difference (SE) p-value

Ang Frus Ang Frus Ang Frus Ang Frus
3.35(1.92) 14.16 (1.92) | 3.91(2.10) 4.73(2.05) .56 (.28)* .58 (.28)* .049 .042

Table 4. Study 4, t-Tests of Customer Anger and Frustration, by Service Condition (H3)

Notes: Anger (Ang) and frustration (Frus) were measured on 7-point Likert-type scales from 1 (“totally disagree”) to 7 (“totally agree”);
n = (100/100). FSR = frontline service robot; FLE = frontline employee. *p < .05.

Discussion

Service providers increasingly rely on robots to engage in various service encounters with customers
(Mende et al. 2019); some analysts even assert that service robots will be the impetus for the next industrial
revolution (Ivanov and Webster 2017). Due to their automated social presence (Chung and Cakmak 2018b),
service robots can mimic customer interactions with a real social entity, yet insights into how customers
respond to such interactions are growing but remain scarce (Murphy et al. 2016). By investigating customer
responses to a FSR compared with a human FLE, we not only shed light on the black sheep effect, by which
customers upgrade norm-compliant behaviors and derogate norm-violating behaviors of a FLE as an
ingroup member compared with a FSR as an outgroup member (Pinto et al. 2010), but also establish
evidence of social categorization in this specific context. That is, in our core study, we identify a black sheep
effect during service encounters, such that customers upgrade norm-compliant behaviors and downgrade
norm-violating behaviors of the FLE as an ingroup member, but offer contrary assessments of the FSR as
an outgroup member. With a pre-study, we demonstrate that customers categorize a FSR as an outgroup
member and a FLE as an ingroup member, and this categorization remains stable across multiple service
settings and interactions. Together, these studies establish novel insights for research and practice.
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Theoretical Implications

This research extends social identity theory (Tajfel and Turner 1986) to customer—robot service interactions
as an underlying mechanism for the black sheep effect. Customers define human FLEs as part of their
ingroup and FSRs as part of an outgroup, categorizations that remain stable across various service settings
(hospitality, retailing, tourism). In line with extant findings, we show that customers prefer service
employees who are similar to them (Gill et al. 2017), due to their general favoritism for members they
categorize as part of a social ingroup as opposed to an outgroup (Steain et al. 2019). As our contribution,
we extend this finding to FSRs and establish that customers consistently and organically consider them an
outgroup in comparison to human FLEs. Our findings thus offer crucial insights into the underlying
theoretical mechanisms that drive technology acceptance and customer responses to service encounters
with FSRs. By investigating longitudinal effects in relation to social categorization, we also add to social
identity theory, which does not offer predictions about potentially dynamic changes in social categorization
after multiple interactions (Deaux 1993). We find that social categorization of the FSR as outgroup members
remained stable across multiple interactions. As service robots continue to spread rapidly into various
service settings, more frequent interactions represent a realistic scenario. Our longitudinal design,
involving multiple customer—robot interactions across multiple service scenarios, provides insights into the
implications of such repeated exposures, in response to calls to examine customer responses to customer—
robot interactions (Mende et al. 2019) and service technologies (Bhattacherjee and Premkumar 2004) over
time. Our finding of consistent differences in the social categorization of FSRs and human FLEs builds a
stable basis for black sheep effects as another extension to social identity theory (Marques et al. 1988).

Regarding the black sheep effect, we argued that a FLE, as a member of the ingroup, earns upgraded
assessments when he or she displays norm-compliant behaviors but suffers downgraded ones for norm-
violating behaviors, relative to a FSR as an outgroup member (Pinto et al. 2010). This effect has been
identified already in customer—FLE service encounters (Gill et al. 2017); with our experimental studies, we
extend these insights to include customer—FSR interactions too. That is, the findings, consistent with the
black sheep effect, indicate that people express more loyalty toward a norm-compliant FLE compared with
a FSR. For customer satisfaction, the difference is not significant but still in the predicted direction, in that
participants were more satisfied with the performance of the human FLE. When both service agents violated
norms, our study participants responded more positively toward the outgroup FSR, with more satisfaction
and loyalty. That is, they “punished” the ingroup human FLE and downgraded this service agent more
harshly than the corresponding FSR outgroup members (Lo Monaco et al. 2011; Mendoza et al. 2014). The
causes of the black sheep effect are deeply rooted in social identity theory, which predicts that people
generally attempt to preserve their own social self-image (Tajfel 1981), a notion that we evaluate with our
pre-study regarding social categorization. Upgrading the social ingroup is a protective mechanism, in that
it confirms and supports the person’s own (positive) self-image. But when confronted by a negatively
behaving ingroup member, people try to distance themselves, whereas a social outgroup member, such as
the FSR, does not represent a direct threat to their social identity and therefore does not evoke equally
negative evaluations (Pinto et al. 2010). By establishing these effects with a comparison of customers’
interactions with FLEs versus FSRs, we add to extant research that examines the black sheep effect in either
human-human interactions (e.g., Marques et al. 1988) or human—robot interactions (Steain et al. 2019).
In addition, we gather new insights into the black sheep effect by investigating service failure situations and
negative customer responses (anger, frustration) toward ingroup versus outgroup members. The results
clarify that when the service failure can be ascribed to the service agent, the black sheep effect is evident,
such that customers express more anger and frustration toward the human FLE than the FSR, signaling
“punishment” (Lo Monaco et al. 2011; Mendoza et al. 2014). That is, the black sheep effect occurs in failure-
free service encounters but also after a service failure.

Managerial Implications

Social categorization strongly informs human—robot service encounters and directs customers’ responses
and their acceptance of new technologies, which implies several important implications for information
systems and marketing practitioners. Broadly, we show that service employees have tremendous impacts
(Mende et al. 2019) and strongly affect customer responses and are relevant to technology acceptance and
service outcomes such as customer loyalty, satisfaction, anger, and frustration (Agarwal and Karahanna
2000; Stock et al. 2017; Strizhakova et al. 2012). To create suitable service settings, practitioners should
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take these influences closely into consideration when establishing and programming FSRs. With our
research, we offer three specific recommendations. First, the insights regarding social categorization
indicate that customers will categorize FLEs as part of their ingroup and FSRs as outgroup, and therefore,
customer-related responses differ, even if FSRs and FLEs display similar behaviors. These findings are
especially relevant for practitioners as we were able to identify the behavior of FSRs and FLEs as important
antecedents for customer satisfaction: Due to their automated social presence (Chung and Cakmak 2018b),
FSRs are able to create a social experience for customers, however, not to the same extent as FLEs. Thus,
firms need to bear in mind that FSRs—in positive service encounters—might lead to decreased customer
satisfaction. Our results suggest that these outcomes remain stable over time as outgroup categorization of
FSRs does not change after multiple interactions. Second, our findings further extend research on norm-
violating (i.e., incivility) behaviors of FLEs. In particular employee-customer interactions it might be
natural for FLEs to showcase rejecting behaviors, such as in case of unruly customers (van Jaarsveld et al.
2010). These kinds of situations can have negative psychological effects (e.g., exhaustion; Stock &
Bednareck 2014) on FLEs and might potentially even lead to negative exchange spirals (Groth & Grandey
2012). Here, negative emotions (e.g., aggression) continuously increase during the interaction between
customer and FLE. According to the black sheep effect, norm violations by a member of a social outgroup
are less significant than those by a member of the social ingroup. Our results confirm the black sheep effect
after a service failure in that customers respond less negatively to (sometimes inevitable) failures if they
encounter a FSR rather than a human FLE. These reactions can effectively buffer negative exchange spirals
(Groth and Grandey 2012) in customer-FSR interactions after a service failure. In other words, in case of a
service failure it would be beneficial to deploy FSRs, to reduce customers’ anger and frustration. Similarly,
FLEs will not be confronted with negative customer responses which might have detrimental effects
(Walker et al. 2017). Thus, the benefits of FSRs in critical service encounters are twofold: the experience for
the customer is more pleasant despite a service failure and negative effects for FLEs can be avoided.

Limitations and Further Research

Alack of control and additional explanatory variables, such as expectations and attitudes, is a limitation of
our studies. Due to differences in study designs, only qualitative comparisons between studies are possible.
Further research might include other cognitive responses, such as perceived inequity or injustice, that often
arise in human—human interactions, to determine their prevalence in human-robot interactions (Grewal
2012; Schoefer and Ennew 2005). In addition, our study design relies mainly on simulated experiments,
and the results obtained from these realistic but still artificial conditions, which we control to ensure
consistent interactions (Homburg 2018), might not generalize to real-world conditions. Research should
continue to examine human-—robot interactions in the real world. Finally, extant research addresses various
technology-supported interfaces, such as point-of-sale terminals or tablets (Chen et al. 2021; Giebelhausen
et al. 2014). Further research should compare responses to terminals versus FSRs, which may evoke
differences due to the greater automated social presence of robots (Wirtz et al. 2018).

Conclusion

We provide proof of concept that a black sheep effect occurs in regular and failed service encounters with
FLEs and FSRs: Norm-violating FLE behaviors are downgraded to a larger extent than equivalent behaviors
by FSRs. In turn, customers upgrade norm-compliant FLE behaviors more than FSR counterparts. This
effect is rooted in social identity theory as FSRs represent an outgroup while FLEs social ingroup.
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