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ABSTRACT

Service robots are on the rise, but still prone to failures. Consequently, practitioners and researchers are interested in how service recovery and robots should be
designed to optimize service failure and recovery situations. Key issues are the choice of recovery strategies and the design of service robots, particularly with regard
to service robot anthropomorphism. Our results show that an anthropomorphic voice plays no role when monetary compensation is offered, as monetary
compensation dominates customer evaluations. However, when firms choose not to provide monetary compensation, using an anthropomorphic voice improves
evaluations. Building on social support theory, we show that customer perceived social support mediates this interaction. We show respective effects in five studies
with different types of service robots, a male and female service robot voice, and different levels of monetary compensation. Two of these studies underpin the

importance of voice relative to appearance.

1. Introduction

As service robots become more prevalent, an increasing number of
companies across various industries, including hospitality and aviation,
are adopting them. For example, in Hilton hotels, the service robot
Connie can be used by customers to obtain information regarding the
hotel restaurant’s opening hours (Sahota, 2024). In restaurants like the
Wing Factory, service robots deliver food to customers (Jones, 2023).
Since frontline employees are difficult to recruit and retain, service ro-
bots may offer certain cost benefits over their human counterparts
(Ferguson & Hoover, 2024; Huang & Rust, 2021). Overall, service robots
are a technology of great interest and increasing popularity (Wirtz et al.,
2018).

Despite their growing adoption, service robots remain prone to
failures, making effective service recovery strategies essential (Liu et al.,
2023). Service recovery refers to “all the actions a firm can take to re-
dress the grievances or loss caused by a service failure” (Khamitov et al.,
2020, p. 520). It plays a critical role in mitigating the negative impact of
service failures on customer satisfaction. In line with prior research
(Gelbrich, 2010), we conceptualize service recovery as a form of social
support provided to and perceived by customers after service failures.
According to social support theory (e.g., Cohen et al., 2000; Lazarus &
Folkman, 1984; Sarason & Sarason, 1985), perceived social support
comprises instrumental (e.g., monetary compensation), emotional (e.g.,
apology, empathy), and informational (e.g., explanations) support, each
contributing to the customer’s ability to cope with a service robot
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failure. These forms of support are considered social when they are
perceived as originating from a social actor (Lazarus & Folkman, 1984),
such as a service robot (van Doorn et al., 2017). Social support and
service recovery strategies are typically introduced after the service
failure (i.e., after an initial appraisal of the situation). We conceptualize
them as coping resources in line with coping theory (e.g., Lazarus &
Folkman, 1984) and service failure research (e.g., Gabbott et al., 2010;
Strizhakova et al., 2012).

Importantly, perceived social support does not depend solely on
what recovery strategy is provided but also on how it is delivered
(Gelbrich, 2010). This implies that recovery effectiveness is also shaped
by the robot’s design, which can fundamentally alter how supportive a
recovery effort is perceived to be. We therefore argue that service re-
covery strategies and robot design features should be examined jointly
rather than in isolation. To differentiate design features, we focus on
anthropomorphism, defined as “the attribution of human characteristics
or traits to nonhuman agents” (Epley et al., 2007, p. 865). Anthropo-
morphism shapes social perceptions (Choi et al., 2021), and prior
research on service robot failures has highlighted its importance in robot
design (Barone et al., 2024; Cheng, 2022; Cui et al., 2023; Cui & Zhong,
2023; Ryoo et al., 2024). However, studies explicitly integrating
anthropomorphism into the service recovery process remain scarce. To
date, the only study directly addressing this intersection is by Choi et al.
(2021), who show that anthropomorphic (vs. non-anthropomorphic)
robots elicit greater perceptions of warmth, which in turn lead to
more negative reactions to service failures but more favorable responses
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to recovery efforts such as apologies or explanations.

In our examination, we extend research on service recovery and
robot anthropomorphism. We do so by examining the interplay between
the recovery strategy of monetary compensation as an instrumental
social support and voice anthropomorphism as a non-physical service
robot design feature. Monetary compensation can be defined as “a
resource that recompenses customers for a resource they lost due to the
organization’s failure” (Roschk & Gelbrich, 2014, p. 195). We focus on
monetary compensation, since it is one of the most common and im-
pactful recovery strategies (Orsingher et al., 2010). In addition, mone-
tary compensation is a relatively costly approach compared to
alternative recovery strategies such as apologies or explanations.
Consequently, it is crucial to understand how the effectiveness of
monetary compensation is affected by anthropomorphism.

Regarding anthropomorphism, we focus on voice as a non-physical
design feature, in contrast to most existing research that emphasizes
physical design features such as appearance. We do so because voice
plays a central role in human communication and can profoundly shape
emotional and social perceptions (Oleszkiewicz et al., 2017; Scherer
et al., 2003). Voice may in fact be superior to physical design features in
providing anthropomorphism and social support because (1) voice is
particularly diagnostic for social judgments as it jointly conveys lin-
guistic (e.g., the actual content of recovery strategies) and paralinguistic
information (e.g., anthropomorphism and emotional support; Kraus,
2017), (2) visual appearance is more prone to stereotypical judgments
(Kraus, 2017; Lewis et al., 2012), which we suspect to be even less
diagnostic for robots than for humans, and (3) facial expressions in
human-to-human interactions are more likely to be masked, which is
why humans may rely more heavily on voice (Kraus, 2017). From a
practical standpoint, (1) voice offers a highly flexible and easily adapt-
able design feature, especially compared to the physical redesign of an
entire robot fleet, making it a strategically valuable lever for managing
customer experiences, and (2) anthropomorphization of synthetic voices
is already very sophisticated (Barrington et al., 2025), while full
anthropomorphization based on physical appearance (i.e., a very
human-like appearance) is currently less common (Bentley, 2020). We
focus on monetary compensation and voice anthropomorphism, given
their importance from both theoretical and practical perspectives. To
date, no study has investigated this interaction, which reflects a critical
gap considering the importance of both voice anthropomorphism and
monetary compensation in service robot interactions.

To address this gap, we examine respective effects on downstream,
interaction-focused marketing outcomes—specifically, attitude toward
the brand and customer satisfaction with the service robot following a
service failure. We offer two key contributions to theory and practice.
First, we respond to requests for more studies on service robot failure
and recovery (e.g., Choi et al., 2021; Mir et al., 2023; Park et al., 2023)
by showing that recovery effectiveness depends on service robot
anthropomorphism and by contributing to this stream of research. Our
results show that the use of an anthropomorphic voice does not matter
when monetary compensation is offered, because monetary compensa-
tion dominates customers’ evaluations. However, when firms choose not
to provide monetary compensation (e.g., due to financial consider-
ations), using an anthropomorphic voice improves evaluations, whereas
anthropomorphic appearance does not. We show the hypothesized ef-
fects across five studies in a restaurant setting, using different commonly
deployed service robots, male and female voice manipulations, and
varying compensation levels. Our findings align with research indicating
that customers tend to prefer anthropomorphism in service interactions
(e.g., Barone et al., 2024; De Visser et al., 2016).

Second, we extend the literature on service robot anthropomorphism
by emphasizing the critical yet underexplored role of voice. This non-
physical design feature can significantly influence anthropomorphism
and, consequently, service recovery outcomes. While prior marketing
research on service robots has largely concentrated on physical design
features to elicit perceptions of anthropomorphism, the auditory
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dimension of robot design has received far less attention. This is sur-
prising given that voice plays a central role in human communication
and can profoundly shape emotional and social perceptions
(Oleszkiewicz et al., 2017; Scherer et al., 2003). Moreover, research
indicates that voice may in fact be superior to physical design features in
affecting social judgments (Kraus, 2017; Lewis et al., 2012) and that
voice is a highly flexible and easily adaptable design feature through
which anthropomorphization can be achieved at a very sophisticated
level (Barrington et al., 2025). To date, no study has examined voice in
the context of service robot failure and recovery, and only one study has
examined a non-physical design feature (i.e., formal vs. informal
communication style; Park et al., 2023). Consequently, by demon-
strating that robot voice can influence the effectiveness of recovery ef-
forts (while physical appearance cannot), we offer a novel and
meaningful contribution to research on anthropomorphism in the
context of service robots.

Our findings offer practical implications for managers seeking to
optimize service robot design in failure and recovery contexts. We show
that robot voice plays a crucial role in shaping customers’ evaluations of
recovery efforts. In particular, we demonstrate that the anthropomor-
phic voice does not matter when monetary compensation is offered, as
monetary compensation dominates customers’ evaluations. However,
when firms choose not to provide monetary compensation (e.g., due to
financial considerations), using an anthropomorphic voice improves
evaluations. Thus, managers who are unable or unwilling to offer
monetary compensation should consider leveraging anthropomorphic
voices. If companies default to non-anthropomorphic voices, they
should be prepared to consistently provide monetary compensation.

The remainder of this article is structured as follows. First, we pre-
sent the theoretical background and prior literature on service failure,
recovery, and service robot anthropomorphism. Next, we outline our
hypotheses and provide an overview of the research design. We then
present five studies to test our hypotheses. In Study 1, we examine the
joint effects of service recovery and robot voice on attitude toward the
brand. Studies 2a, 2b, and 2c aim to replicate the effects observed in
Study 1 and to demonstrate the dominant role of anthropomorphic voice
over anthropomorphic appearance. In Study 3, we again replicate the
core interaction effect for a different outcome—customer satisfaction
with the robot—and show that this effect is mediated by customer-
perceived social support. Finally, we discuss the implications of our
findings for theory and practice and highlight several limitations and
directions for future research.

2. Conceptual background and hypotheses
2.1. Service failure and recovery

Service failure can be defined as a “service performance that falls
below the expectation of one or a few customer(s)” (Khamitov et al.,
2020, p. 520; Smith et al., 1999). This discrepancy between expected
and perceived service outcomes can be perceived by customers as a loss,
leading to negative service evaluations and low customer satisfaction
(van Vaerenbergh et al., 2014). Consequently, companies try to mitigate
these negative effects by providing service recovery, which can be
defined as “all the actions a firm can take to redress the grievances or
loss caused by a service failure” (Khamitov et al., 2020, p. 520). Service
recovery may be conceptualized as a form of social support provided to
customers after service failures. According to social support theory
(Cohen et al., 2000; DiMillo et al., 2017; Fleury et al., 2009; Gelbrich,
2010; Lazarus & Folkman, 1984; Sarason & Sarason, 1985), social
support comprises instrumental (e.g., monetary compensation),
emotional (e.g., apology, empathy), and informational (e.g., explana-
tions) support, each contributing to the customer’s ability to cope with
the failure. As they are typically introduced after the service failure (i.e.,
after the initial appraisal of the situation), we conceptualize them as
coping resources in line with social support and coping theory (e.g.,
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Lazarus & Folkman, 1984) and service failure research (e.g., Gabbott
et al., 2010; Kaur et al., 2022; Sengupta et al., 2015; Strizhakova et al.,
2012). One of the most common and impactful social support strategies
is providing monetary compensation (Orsingher et al., 2010), which
may range from “modest” (20% discounts) up to “excellent” (100%
discounts; Hess et al., 2003; Wirtz & Mattila, 2004). Justice theory
suggests that customers assess the fairness of service recovery and that
service recovery measures perceived as fair have a positive effect on
marketing outcomes like customer satisfaction (Hazée et al., 2017).
Moreover, empirical evidence suggests that, in some situations, cus-
tomers may be more satisfied after service interactions involving a ser-
vice failure and recovery rather than after service interactions in which
the service was correctly performed the first time (De Matos et al.,
2007).

2.2. Service robots and anthropomorphism

Service robots can be defined as “system-based autonomous and
adaptable interfaces that interact, communicate and deliver service to
an organization’s customer” (Wirtz et al., 2018, p. 909) and differ from
self-service technologies in that they can socially and emotionally
engage with customers, thereby reflecting the role of a social actor
rather than a purely functional service interface (van Doorn et al., 2017;
Wirtz et al.,, 2018). Service robots offer advantages for companies
because they do not experience fatigue and reliably deliver a homoge-
neous output compared to human employees (Huang & Rust, 2018).
Design characteristics of service robots can be divided into physical and
non-physical characteristics, where physical characteristics include vi-
sual aspects such as heads or faces, and non-physical characteristics
include behavioral aspects such as “gaze, gesture, voice, and mimicry”
(Blut et al., 2021, p. 637). The degree of anthropomorphism is central to
both feature types (Blut et al., 2021). Service robot anthropomorphism
in physical design characteristics is achieved by the possession of legs,
arms, a head, or a face (Blut et al., 2021). In terms of non-physical design
characteristics, anthropomorphism reflects the degree to which service
robots act like humans (Blut et al., 2021). For example, service robots
may employ very anthropomorphic gestures, and their voices may sound
very anthropomorphic.

2.3. Literature on service robot failure

The body of marketing literature addressing service robot failure and
recovery remains limited (cf. Choi et al., 2021; Ryoo et al., 2024).
Table 1 presents a synthesis of key scholarly contributions to this
emerging research domain. To identify relevant articles, we searched
marketing journals included in the 2025 Journal Quality List (harzing.
com/resources/journal-quality-list) using the keyword “robot*” in the
Web of Science database. This search yielded 314 articles, which were
subsequently narrowed to those focusing on service failure or recovery.
From this initial pool, nine articles were identified as directly relevant to
the topic under investigation. A forward and backward search resulted
in no additional articles. We reviewed the selected articles with a focus
on their contributions to research on service robot recovery, particularly
in relation to robot design features that facilitate anthropomorphism.

A closer examination shows that five of the nine articles focus spe-
cifically on service failure situations, without incorporating any form of
recovery. All five articles examine anthropomorphism and thus
emphasize its central role in shaping consumer reactions to the failure of
service robots. The articles find varying effects of service robot anthro-
pomorphism. While Cheng (2022) and Cui and Zhong (2023) suggest
that lower levels of anthropomorphism reduce internal attributions and
enhance tolerance and revisit intentions, Ryoo et al. (2024) report that
higher levels of anthropomorphism increase perceived controllability
and blame toward the robot (rather than the firm). Similarly, Barone
et al. (2024) find that framing a machine as a robot, thereby activating
anthropomorphic associations, enhances perceptions of agency and
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mitigates negative evaluations. Cui et al. (2023) examine anthropo-
morphism as a moderator of the effect of anticipated trust in the service
provider on brand switching. Overall, the findings on anthropomor-
phism in the context of service failure (without recovery) remain mixed,
underscoring the need for further investigations.

Only four of the nine reviewed articles deal with service recovery,
making them relevant to this study. Among them, only Choi et al. (2021)
directly investigate the role of anthropomorphism in service robot
design. Their findings indicate that anthropomorphic (vs. non-
anthropomorphic) robots, as defined by physical design features, elicit
greater perceptions of warmth. As a consequence, they find a more
negative association between process failures of anthropomorphic (vs.
non-anthropomorphic) robots and satisfaction and a more positive as-
sociation between different types of service recovery (apology and
explanation) and anthropomorphic (vs. non-anthropomorphic) robots.
The remaining three articles that examine service recovery do not allow
for conclusions concerning service robot anthropomorphism. Shi et al.
(2022) examine the joint effects of human (vs. robotic) service providers
and frontline employees’ emotional labor. However, they do not
manipulate robot design features. Park et al. (2023) manipulate
communication style, which is a non-physical service robot design
feature not directly related to anthropomorphism. Arikan et al. (2023)
manipulate human staff, anthropomorphic robots, and non-
anthropomorphic robots but collapse human staff and anthropomor-
phic robots into a single group, or both types of robots into a single
group, for their analyses. Overall, the findings on service robot recovery
and anthropomorphism are very limited but indicate that warmth can be
elicited by anthropomorphic robot design, which can be negative in
cases of failure but positive in cases of recovery (Choi et al., 2021).

In summary, marketing research lacks studies that focus on service
robot recovery and anthropomorphism. Five studies included in our
literature review examine service robot failure and anthropomorphism,
but none incorporate service recovery. The findings on anthropomor-
phism remain mixed. Three studies examine service robot recovery
following service failure without contributing to research on robot
anthropomorphism. The study by Choi et al. (2021) is a valuable
contribution to the field of service robot recovery and anthropomor-
phism. However, in contrast to our study, their focus lies on the physical
design features of service robots. Moreover, rather than manipulating
monetary compensation, they examine apologies and explanations,
although both are less effective than monetary compensation (Orsingher
et al., 2010). Their comparison with a no-recovery control condition,
while informative, may not fully reflect recommendations by re-
searchers to at least provide an apology as a recovery strategy (Davidow,
2003).

2.4. The interplay of service robot failure recovery and
anthropomorphism

We know that service recovery has a positive effect on several atti-
tudinal and behavioral marketing outcomes in the event of a service
failure (Roschk & Gelbrich, 2014). Through service recovery (i.e., social
support strategies; Gelbrich, 2010), companies address service failures
by offering compensation (e.g., monetary compensation; Roschk &
Gelbrich, 2014). This, in turn, has a positive impact on marketing out-
comes, although effect sizes may vary (Roschk & Gelbrich, 2014). We
expect monetary compensation to have an effect on attitude toward the
brand and on customer satisfaction with the service robot. Concerning
attitude toward the brand, we argue that monetary compensation serves
as a signal of the firm’s fairness (Gelbrich & Roschk, 2011). By
acknowledging the problem and offering compensation, the firm takes
responsibility and acts accordingly, which customers perceive positively
and is reflected in more favorable brand attitudes. Regarding customer
satisfaction with the service robot, we argue that, following a service
failure, customers typically expect compensation to help offset their loss
(Davidow, 2003). Customer satisfaction reflects the extent to which the
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Table 1

Literature on service robot failure and recovery.

Authors Agent Type Independent Dependent Moderators and Recovery Type of Recovery Anthro- Type of Key Findings
Variable(s) Variable(s) Mediators Focus pomorph- Anthropo-
ism Focus morphic
Design
Feature

Arikan Human staff, Agent type Satisfaction Moderator: recovery; Yes Apology, Yes Physical Consumers attribute more service failure
et al. anthropomorphic service mediators: failure/ reservation, and responsibility to the firm when the agent is
(2023) robot, non-anthropomorphic recovery responsibility drive to alternative a non-anthropomorphic service robot (vs.

service robot attribution, forgiveness restaurant, discount collapsed conditions: human and
VSs. NO recovery anthropomorphic service robot). The
authors find support only for the mediation
hypothesis: failure and recovery
attributions translate into forgiveness and
satisfaction.

Barone Technology appearing tobea  Service robot vs. Satisfaction, Moderator: service No n/a Yes Physical and Service robot framing (similar to
et al. service robot machine framing WOM failure; mediator: agency non-physical anthropomorphism) increases agency
(2024) perception and outcomes.

Cheng Service robot Anthropomor- Consumers’ Moderators: relationship No n/a Yes Physical Less anthropomorphism is better because it
(2022) phism attribution and norms, involvement; reduces likelihood of consumers making

forgiveness mediator: internal internal attributions. Service robot
attribution anthropomorphism is reportedly effective
only when anthropomorphism occurs
subconsciously.
Choi et al. Anthropomorphic (vs. non- Agent type, service ~ Behavioral Moderators: apology, Yes Apology, Yes Physical Anthropomorphic (vs. non-
(2021) anthropomorphic) service failure type intentions, explanation, human explanation, human anthropomorphic) service robot is more
robot satisfaction intervention; mediators: intervention strongly associated with warmth. Process
warmth, competence failures result in higher dissatisfaction

when caused by an anthropomorphic (vs.
non-anthropomorphic) service robot, but
service recoveries such as apologies or
explanations are more likely to work for an
anthropomorphic (vs. non-
anthropomorphic) service robot.

Cui et al. Human staff, Anticipated trust Brand switching Moderator: agent type; No n/a Yes Physical Inverted U-shaped relationship between
(2023) anthropomorphic service intention mediator: tolerance consumers’ anticipated trust and brand

robot, non-anthropomorphic switching intention mediated by tolerance.

service robot Anthropomorphic service robot strengthens
(human staff and non-anthropomorphic
service robot weaken) the inverted U-
shaped effect.

Cui and Anthropomorphic service Agent type Revisit intention Moderator: personalized No n/a Yes Physical Non-anthropomorphic service robot
Zhong robot vs. non-anthropo- design; mediators: increases performance expectations,
(2023) morphic service robot performance tolerance, and revisit intentions.

expectation, tolerance Personalization moderates this effect.

Park et al. Service robot Communi-cation nWOM intentions Moderator: failure Yes Apology, No n/a An informal communication style can
(2023) style severity; mediators: replacement create intimacy between customers and

intimacy, anger service robot, which mitigates negative
effects.

Ryoo Human staff, Service robot Blame attribution =~ Moderator: agent type; No n/a Yes Physical When human service providers make
et al. anthropomorphic service agency, service to firm vs. agent, mediator: perceived mistakes, customers blame the human
(2024) robot, non-anthropomorphic robot intelligence willingness to controllability employee, but when service robot makes

service robot; analytical vs.
mechanical service robot

revisit

the same mistakes, they blame the
associated firm instead. Humanization
leads to perceived control, attracting more
blame toward the service robot.

(continued on next page)
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Table 1 (continued)

Type of Recovery Anthro- Type of Key Findings

Recovery
Focus

Moderators and
Mediators

Dependent

Variable(s)

Independent
Variable(s)

Agent Type

Authors

Anthropo-

pomorph-
ism Focus

morphic
Design

Feature

Deep acting elicits more favorable effects on
customer satisfaction than surface acting.

Attribution moderates this effect.

Moderator: attribution; Yes Apology and deep No n/a

mediator: n/a

Satisfaction

Emotional labor

Human vs. service robot

Shi et al.

acting vs. apology
and surface acting

Apology,

(surface vs. deep

acting)

(2022)

Monetary compensation (vs. no monetary

Non-Physical

Yes

Yes

Moderator:

Attitude toward
the brand,

Monetary

Anthropomorphic (vs. non-

Focal

compensation) and anthropomorphic voice

(vs. non-anthropomorphic voice) jointly
influence attitude toward the brand and

customer satisfaction with the service

explanation vs.
apology,

anthropomorphic voice;
mediator: customer-

compensation (vs.
no monetary

anthropomorphic) service
robot

Paper

satisfaction with

explanation, and

the service robot perceived social support

compensation)

monetary compen-

sation

robot. Anthropomorphic voice matters less
when monetary compensation is offered,

because monetary compensation dominates
customers’ evaluations. However, when no

monetary compensation is offered, using an

anthropomorphic voice improves

evaluations. This effect is mediated by

perceived social support. Service robot
voice appears to be more crucial than
appearance in service robot recovery.

Source: Own depiction.

Journal of Business Research 214 (2026) 116260

recovery outcome meets or exceeds customers’ expectations (Orsingher
et al., 2010). Because monetary compensation increases the value cus-
tomers receive, it should lead to higher satisfaction. We expect the
respective effects in our studies and propose a corresponding hypothesis,
depicted in our conceptual model (Fig. 1).

H1: Monetary compensation (vs. no monetary compensation) has a
positive effect on (a) attitude toward the brand and (b) customer satis-
faction with the service robot.

In addition, we propose that anthropomorphic voice interacts with
monetary compensation. Prior research on service recovery suggests
that different dimensions of justice contribute unequally to customer
outcomes such as satisfaction (Gelbrich & Roschk, 2011). Distributive
justice, which reflects the fairness of tangible outcomes such as mone-
tary compensation, typically exerts the strongest influence on satisfac-
tion in isolated service encounters, whereas interactional justice, which
captures the interpersonal quality of the interaction, plays a weaker role
(Orsingher et al., 2010). Building on this evidence, we argue that
monetary compensation substantially improves customers’ post-failure
evaluations. When compensation is provided, customers’ satisfaction
is largely restored, leaving limited scope for additional, more subtle
interpersonal cues to further improve evaluations. Accordingly, cues of
interactional justice, such as voice anthropomorphism, which convey
interpersonal qualities like empathy and care by giving the robot a
human touch (Choi et al., 2021), are unlikely to add incremental value
when monetary compensation is offered.

In contrast, when firms choose not to offer monetary compensation
(e.g., due to financial constraints), customers lack a strong, outcome-
based cue to anchor their judgments of justice. Under these condi-
tions, voice anthropomorphism becomes more salient and diagnostic
(Feldman & Lynch, 1988; Herr et al., 1991). An anthropomorphic voice
conveying positive interpersonal qualities is therefore more likely to
enhance customer evaluations, whereas non-anthropomorphic voices
may appear more mechanical and, consequently, less empathic and
caring (Longoni et al., 2019). Accordingly, we expect that an anthro-
pomorphic (vs. non-anthropomorphic) voice positively influences atti-
tude toward the brand and customer satisfaction with the service robot,
but only in the absence of monetary compensation.

H2: Anthropomorphic voice (vs. non-anthropomorphic voice) mod-
erates the effect of monetary compensation (vs. no monetary compen-
sation) on attitude toward the brand and customer satisfaction with the
service robot. Voice has no effect when monetary compensation is
provided. However, in the absence of monetary compensation, cus-
tomers evaluate an anthropomorphic voice more positively than a non-
anthropomorphic voice.

In line with our conceptualization of service recovery as social sup-
port, we argue that customer-perceived social support explains the
interaction effect predicted in H2. Social support refers to the extent to
which interactions are evaluated as supportive and helpful in coping
with stressful situations (Lazarus & Folkman, 1984). In the context of
service recovery, social support comprises instrumental (e.g., monetary
compensation), emotional (e.g., apology), and informational (e.g.,
explanation) recovery strategies, each of which facilitates customers’
ability to cope with a service failure (Gelbrich, 2010) and can also be
provided by non-human agents such as service robots (Chang et al.,
2023; Gao et al., 2025; Gelbrich et al., 2021). Just as social support
strategies and service recovery strategies are typically introduced after
the service failure (i.e., after the initial appraisal of the situation), we
conceptualize them as coping resources in line with social support and
coping theory (e.g., Lazarus & Folkman, 1984) and service failure
research (e.g., Gabbott et al., 2010; Kaur et al., 2022; Sengupta et al.,
2015; Strizhakova et al., 2012).

Monetary compensation constitutes a strong form of instrumental
support and simultaneously serves as a salient cue of distributive justice
(Gelbrich & Roschk, 2011; Orsingher et al., 2010), thereby leading to
high levels of perceived social support. When such a strong, outcome-
based cue is present, perceived social support is already strongly
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Anthropomorphic vs.
non-anthropomorphic

voice
Studies 1, 2a, 2¢, 3

Customer-perceived
social support
Study 3

Monetary compensation
VS. no monetary

compensation
Studies 1, 2a, 2b, 3

H1

Attitude toward the brand
Studies 1, 2a, 2b, 2¢

Customer satisfaction

with the service robot
Study 3

Fig. 1. Conceptual framework on the effects of monetary compensation and service robot voice on attitude toward the brand and customer satisfaction with the

service robot. Source: Own depiction.

elevated, leaving little room for additional interpersonal cues, such as
voice anthropomorphism, to further influence customers’ evaluations.
In contrast, when monetary compensation is not provided, customers
lack a strong, tangible source of support. Under these conditions,
anthropomorphic (vs. non-anthropomorphic) voice becomes more
influential (Feldman & Lynch, 1988; Herr et al., 1991). It conveys
interpersonal qualities such as empathy, care, and a human touch (Choi
et al.,, 2021), thereby providing emotional support that increases
perceived social support. Higher levels of perceived social support, in
turn, positively affect customer outcomes, including attitude toward the
brand and customer satisfaction with the service robot (Gelbrich &
Roschk, 2011; Gong et al., 2013). Taken together, we argue that
customer-perceived social support serves as a mechanism through which
service recovery strategies and robot voice jointly influence outcomes (i.
e., the predicted interaction in H2).

H3: The effect of monetary compensation (vs. no monetary
compensation) on customer satisfaction with the service robot moder-
ated by anthropomorphic voice (vs. non-anthropomorphic voice) is
mediated by perceived social support.

2.5. Overview of studies

We investigate the effects of monetary compensation (vs. no mone-
tary compensation) and of anthropomorphic (vs. non-anthropomorphic)
service robot voice across five studies. Across our studies, we follow the
logic of conceptual replications to establish the robustness and gener-
alizability of our findings by systematically varying presumed irrelevant
factors while testing our core predictions (Schmidt, 2009; John et al.,
2015). These factors include the amount of monetary compensation, the
service robot’s voice gender, and its physical appearance. Study 1
demonstrates the predicted main effect of monetary compensation
(Hla) and the interaction effect (H2) between monetary compensation
and anthropomorphic voice on attitude toward the brand. Study 2a
conceptually replicates these effects, reinforcing their robustness. In
Studies 2b and 2c, we test the assumed dominance of auditory over vi-
sual cues (e.g., Kraus, 2017; Lewis et al., 2012), which initially led us to
treat robot appearance as irrelevant. Accordingly, in Study 2b, we
replace anthropomorphic voice with anthropomorphic appearance to
examine whether visual anthropomorphism produces similar effects.
The results show that physical appearance does not interact with mon-
etary compensation (as anthropomorphic voice does), providing evi-
dence for the unique role of voice-based anthropomorphism. Study 2c
further examines the assumed dominance of auditory over visual cues by
incorporating both voice and appearance in the experimental design,
replicating the simple effect of voice in the no monetary compensation
condition, while finding no effect of appearance. Finally, Study 3

replicates the focal interaction effect and identifies customer-perceived
social support as the underlying mechanism. In addition, Study 3 dem-
onstrates that the effects extend to customer satisfaction with the service
robot as the dependent variable.

Before our studies, we calculated the necessary sample sizes. We
suspected that the effect size ranges from small to medium. Respective
GPower calculations yielded a required sample size ranging from 128 to
199 participants. Accordingly, the achieved sample size exceeded the
minimum required sample size of 128 participants in all our studies.

3. Study 1

In Study 1, we test the effect of monetary compensation (H1la) and
the focal interaction between monetary compensation and voice (H2).
We examine the respective effects on attitude toward the brand in a
restaurant because it serves as a prototypical setting for service failure
studies in marketing research (Arikan et al., 2023; Choi et al., 2021),
service failures and recovery are common in this industry (Hoffman
et al., 1995), and restaurants increasingly rely on service robots (Jones,
2023; Sahota, 2024), which makes the setting more realistic.

3.1. Participants and procedure

We conducted a 2 (monetary compensation vs. no monetary
compensation) x 2 (voice: anthropomorphic vs. non-anthropomorphic)
randomized between-subjects online experiment with a sample of 201
participants from a large customer panel in the US. No cases were
excluded from the analysis. Participants averaged 36.54 years (SD =
10.24; 55.72% were female, 43.78% were male, 0.5% were diverse).
None of the participants reported suffering from hearing problems. Cell
sizes ranged from 46 to 56.

In the experiment, participants had to imagine going out to dinner at
a restaurant (see Appendix A). They were then shown a picture of a
service robot (see Appendix B). We used picture stimuli as they are
frequently employed in service research (Keh et al., 2013; Lechner &
Paul, 2019) and are ecologically valid (Bateson & Hui, 1992). We chose
service robots similar to those employed in research (Choi et al., 2021)
and practice (BBC News, 2020).

We led participants through the scenario using text instructions and
recordings of an anthropomorphic (vs. non-anthropomorphic) voice. In
the scenario, we described a service failure in which the service robot
brings the wrong dish, which is a common way of manipulating service
failure in marketing research (Choi et al., 2021). Afterward, we asked
participants to complete the survey, including our dependent variable
and demographic information.
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3.2. Experimental manipulations

The manipulations of monetary compensation (vs. no monetary
compensation) as instrumental social support were part of the scenarios
(see Appendix A). To rule out the effects of other support strategies, we
kept them at a high level. In the scenario, the service robot apologized
for the service failure (emotional support), explained the failure by
stating that its voice recognition does not always work perfectly
(informational support), and finally brought the correct dish. In the
monetary compensation condition, customers additionally received
monetary compensation in the form of a 40% discount on the bill. We
selected this level of discount because it can be considered moderate to
generous, as it falls between the modest (e.g., 20%) and excellent
(100%) recovery efforts described in prior research (Wirtz & Mattila,
2004; Hess et al., 2003).

For the manipulation of voice, we worked with a professional female
voice actor. Existing research shows that voice actors can manipulate
their voice according to respective instructions (Wang et al., 2021). We
used the same voice actor for the anthropomorphic and non-
anthropomorphic service robot voice manipulations (rather than a
human voice and a synthetic voice), because we know that voices are
idiosyncratic and that changing the voice itself could introduce con-
founds in our effects (Kreiman & Diana Sidtis, 2011). For the anthro-
pomorphic voice, we asked the professional voice actor to speak
naturally and conversationally, whereas for the non-anthropomorphic
voice, we asked the professional voice actor to speak artificially, as if
the voice was synthetically produced. The recordings can be found on
Soundcloud (https://on.soundcloud.com/A04MTBYJiyjE1Vt47).

3.3. Measures and manipulation checks

We measured all items on seven-point Likert scales, with higher
values indicating stronger agreement (see Table 2 for the descriptive
statistics across all our studies and Appendix C for all scales and items).
Attitude toward the brand was measured using items adapted from
Hagtvedt (2011; alpha = 0.94). For the monetary compensation
manipulation check, we asked participants to indicate whether they
received monetary compensation for the mistake of the service robot in
the form of a 40% discount on the bill (answers: yes, no). Participants
correctly recalled the monetary compensation (y? (1) = 102.12, p <
0.05). To assess whether the service robot voice was perceived as non-

Table 2
Descriptive statistics, reliabilities, and correlations in studies 1-3.
M SD Cronbach’s Correlations
alpha 1 5 3
Study 1
Attitude toward the 4.68 1.40 0.94
brand
Study 2a
Attitude toward the 436 1.48 0.97
brand
Study 2b
Attitude toward the 520 1.42 0.97
brand
Study 2c
Attitude toward the 507 145 0.97
brand
Study 3
1 Customer 4.01 1.82 0.95
satisfaction with
the service robot
2 Customer- 4.16 1.55 0.80 0.77
perceived social
support
3 Eeriness 3.66 1.79 0.88 —0.22 —0.11
4 Uniqueness neglect 414 1.69 0.89 —0.20 -0.20 0.39

Source: Own depiction.
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anthropomorphic, we used items focusing on the sound of the voice
(alpha = 0.90). Participants in the anthropomorphic voice condition
reported significantly lower perceptions of voice artificiality (anthro-
pomorphic voice condition: M = 4.42, SD = 1.65; non-anthropomorphic
voice condition: M = 5.47, SD = 1.62; T(199) = 4.54, p < 0.05). Both
manipulations were unconfounded with each other (all ps > 0.05).
Additionally, we measured one item on the realism of the scenario and
one item on the fit of the voice. Neither manipulation affected the
respective items (all ps > 0.05).

3.4. Results

We tested our hypotheses using a two-way analysis of variance.
Consistent with Hla, the main effect of monetary compensation on
attitude toward the brand was significant (F(1,197) = 6.27, p < 0.05,
np? = 0.03), and participants reported a more favorable attitude toward
the brand in the monetary compensation condition (M = 4.91, SD =
1.37) than in the no monetary compensation condition (M = 4.43, SD =
1.38). The main effect of service robot voice, for which we did not
formulate a hypothesis, was not significant (F(1,197) = 1.23, ns, np? =
0.01). Attitude toward the brand did not differ between the non-
anthropomorphic voice condition (M = 4.60, SD = 1.53) and the
anthropomorphic voice condition (M = 4.77, SD = 1.24).

In support of H2, the two-way interaction effect of monetary
compensation and service robot voice on attitude toward the brand was
significant (F(1,197) = 4.57, p < 0.05, np? = 0.02). The expected effect
pattern was also reflected in the pairwise comparisons (see Fig. 2). The
anthropomorphic voice had a significant positive simple effect (F
(1,197) = 5.04, p < 0.05, np2 = 0.03) in the no monetary compensation
condition (non-anthropomorphic voice: M = 4.10, SD = 1.55; anthro-
pomorphic voice: M = 4.73, SD = 1.15), whereas the simple effect was
not significant (F(1,197) = 0.55, ns, np2 = 0.00) in the monetary
compensation condition (non-anthropomorphic voice: M = 5.00, SD =
1.40; anthropomorphic voice: M = 4.80, SD = 1.35). We concluded that
our data support Hla and H2.

3.5. Discussion

Study 1 shows the effect of monetary compensation on attitude to-
ward the brand and demonstrates that an anthropomorphic (vs. non-
anthropomorphic) voice improves attitude toward the brand when
firms choose not to offer monetary compensation. However, when firms
offer monetary compensation, voice does not affect attitude toward the
brand. Overall, the findings suggest that non-physical design features
like voice can serve as important cues in service recovery.

4. Studies 2a-c

Studies 2a, 2b, and 2c replicated the effects observed in Study 1 and
demonstrated the dominant role of anthropomorphic voice over
anthropomorphic appearance. The studies follow the idea of conceptual
replications (Schmidt, 2009; John et al., 2015) by varying several pre-
sumed irrelevant factors while consistently showing our hypothesized
effects. Study 2a conceptually replicates Study 1 entirely. Studies 2b and
2c seek to replicate some of the effects of Study 1 and to examine the role
of voice-based versus appearance-based anthropomorphism.

4.1. Study 2a

Study 2a was designed to replicate the findings of Study 1. Addi-
tionally, we added to the generalizability of our findings by varying
presumed irrelevant factors (Schmidt, 2009; John et al., 2015). We
employed a different service robot, a male service robot voice instead of
a female one, and a lower monetary compensation in the respective
condition.


https://on.soundcloud.com/Ao4MTBYJiyjE1Vt47

M. Bruder and M. Paul

Journal of Business Research 214 (2026) 116260

500 450

-
|

6 —*—
=
- 4,73
= 5 4
=
2 4,10
T 4
s
g
o 3]
=
2
% 21

1

No monetary compensation

Monetary compensation

O Non-anthropomorphic voice
@ Anthropomorphic voice

Fig. 2. Effects of monetary compensation and service robot voice on attitude toward the brand in Study 1 Note: Error bars = +1 standard error. * p < 0.05. Source:

Own depiction.

4.1.1. Participants and procedure

We conducted a 2 (monetary compensation vs. no monetary
compensation) x 2 (voice: anthropomorphic vs. non-anthropomorphic)
randomized between-subjects online experiment with a sample of 189
participants from a large customer panel in the US. No cases were
excluded from the analysis. Participants averaged 44.96 years (SD =
15.84; 61.90% were female, 35.45% were male, 2.65% were diverse).
None of the participants reported suffering from hearing problems. Cell
sizes ranged from 46 to 49. The scenario was similar to Study 1 (see
Appendix A), but we used a picture of a different service robot (see
Appendix B).

4.1.2. Experimental manipulations

The manipulation of monetary compensation (vs. no monetary
compensation) as an instrumental form of social support was part of the
scenarios (see Appendix A). To rule out the effects of other support
strategies, we kept them constant again. In the scenario, the service
robot apologized (i.e., emotional support), explained the service failure
(i.e., informational support), and brought the correct dish. We treated
the level of monetary compensation and voice gender as presumed
irrelevant factors (Schmidt, 2009; John et al., 2015). In the monetary
compensation condition, customers also received monetary compensa-
tion in the form of a 35% discount on the bill (compared with 40% in
Study 1). We selected this level of discount because it can still be
considered moderate to generous (cf. Wirtz & Mattila, 2004; Hess et al.,
2003). However, we avoided using the same numbers to show that they
do not affect the hypothesized effects (cf. Sokolova et al., 2020). For the
manipulation of service robot voice, we again worked with a profes-
sional voice actor. Instead of a female voice actor, as in Study 1, we used
a male voice actor, as voice gender may generally affect customer per-
ceptions (cf. Whipple & McManamon, 2002). The recordings can be
found on Soundcloud (https://on.soundcloud.com/SL.78J87Z
HBLScgKMD9).

4.1.3. Measures and manipulation checks

We measured all items on seven-point Likert scales with higher
values indicating stronger agreement. Attitude toward the brand was
measured as in Study 1 (alpha = 0.97; see Appendix C for all scales and
items). For the monetary compensation manipulation check, we asked
participants to indicate whether they received monetary compensation
for the service robot’s mistake in the form of a 35% discount on the bill
(answers: yes, no). Participants correctly recalled the monetary
compensation ()(2 (1) =177.21, p < 0.05). To assess whether the service
robot voice was perceived as non-anthropomorphic or anthropomor-
phic, we used the same items as in Study 1 (alpha = 0.94). Participants
in the non-anthropomorphic voice condition reported significantly
higher perceptions of voice artificiality (non-anthropomorphic voice
condition: M = 6.04, SD = 1.22; anthropomorphic voice condition: M =
3.65, SD = 1.65; T(187) = 11.33, p < 0.05). Both manipulations were
unconfounded with each other (all ps > 0.05). Additionally, we again
measured the same items regarding the scenario’s realism and the voi-
ce’s fit, as in Study 1. Both manipulations did not affect the respective
items (all ps > 0.05).

4.1.4. Results

We tested our hypotheses using a two-way analysis of variance. In
support of H1a, the main effect of monetary compensation on attitude
toward the brand was significant (F(1,185) = 9.87, p < 0.05, ﬂp2 =
0.05). Participants reported a more favorable attitude toward the brand
in the monetary compensation condition (M = 4.68, SD = 1.47) than in
the no monetary compensation condition (M = 4.03, SD = 1.43). Also,
the main effect of service robot voice, for which we did not formulate a
hypothesis, was significant (F(1,185) = 7.72, p < 0.05, np2 = 0.04).
Participants reported a more favorable attitude toward the brand in the
anthropomorphic voice condition (M = 4.64, SD = 1.45) than in the
non-anthropomorphic voice condition (M = 4.07, SD = 1.47).

In support of H2, the two-way interaction effect of monetary
compensation and service robot voice on attitude toward the brand was
significant (F(1,185) = 4.22, p < 0.05, np? = 0.02). The expected effect
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pattern was also reflected in the pairwise comparisons (see Fig. 3). In
line with H2, the anthropomorphic (vs. non-anthropomorphic) voice
had a significant positive simple effect on attitude toward the brand in
the no monetary compensation condition (F(1, 185) = 11.50, p < 0.05,
np? = 0.06). Participants reported a more favorable attitude toward the
brand in the anthropomorphic voice condition (M = 4.53, SD = 1.26)
than in the non-anthropomorphic voice condition (M = 3.53, SD =
1.43). Consistent with H2, the anthropomorphic (vs. non-
anthropomorphic) voice had no significant simple effect in the mone-
tary compensation condition (F(1, 185) = 0.27, ns, np2 =0.00). Attitude
toward the brand did not differ between the non-anthropomorphic (M =
4.60, SD = 1.32) and anthropomorphic voice conditions (M = 4.75, SD
= 1.61). We concluded that our data support Hla and H2.

4.2. Study 2b

After replicating the focal interaction in Study 2a, we tested our
assumption that anthropomorphic voice plays a more important role in
influencing recovery effectiveness than anthropomorphic appearance in
Study 2b. We examined whether anthropomorphic appearance elicits
the same interaction effect as observed for anthropomorphic voice (H2).
To do so, we used a design similar to that of both prior studies, replacing
the anthropomorphic voice with anthropomorphic appearance as the
moderator of monetary compensation.

4.2.1. Participants and procedure

We conducted a 2 (monetary compensation vs. no monetary
compensation) x 2 (appearance: anthropomorphic vs. non-
anthropomorphic) randomized between-subjects online experiment.
The sample consisted of 139 participants from a large customer panel in
the US. No cases were excluded from the analysis. Participants averaged
34.41 years (SD = 12.43; 55.40% were female, 43.88% were male,
0.72% were diverse). None of the participants reported suffering from
hearing problems. Cell sizes ranged from 32 to 41. The scenario was
similar to Study 1 (see Appendix A). We also used the same picture of a
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service robot as in Study 1 (see Appendix B).

4.2.2. Experimental manipulations

In this study, we did not use voice recordings, as the goal was to
replace voice-based anthropomorphism with that based on physical
appearance. We provided the respective text, as recorded by a profes-
sional voice actor in Study 1, for participants to read. We manipulated
anthropomorphism based on robot appearance (see Appendix B). The
anthropomorphic service robot had a head, arms, and legs, whereas the
non-anthropomorphic service robot did not. The monetary compensa-
tion condition included a 25% discount reflecting a rather moderate
discount level (cf. Wirtz & Mattila, 2004; Hess et al., 2003) to increase
the likelihood that appearance affects outcomes (i.e., to make the test of
our assumption that voice dominates harder) and to further demonstrate
that the discount numbers do not affect the hypothesized effects (cf.
Sokolova et al., 2020).

4.2.3. Measures and manipulation checks

Attitude toward the brand was measured using the same items as in
prior studies (alpha = 0.97). For the service recovery manipulation
check, we asked participants to indicate whether they received
compensation for the mistake of the service robot in the form of a 25%
discount on the bill (answers: yes, no). Participants correctly recalled the
monetary compensation (y? (1) = 116.05, p < 0.05). For the robot
appearance manipulation check, we asked participants to indicate the
degree to which the robot looks like a person, looks like a human, has a
body like a human (with arms, head, and legs), and looks like a machine
(reverse coded; alpha = 0.83). Participants in the anthropomorphic
appearance condition reported significantly higher perceptions of
anthropomorphism (anthropomorphic appearance: M = 3.57, SD =
1.41; non-anthropomorphic appearance: M = 2.31, SD = 1.21; T(136) =
5.60, p < 0.05). Both manipulations were unconfounded with each other
(all ps > 0.05).
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Fig. 3. Effects of monetary compensation and service robot voice on attitude toward the brand in Study 2a Note: Error bars = +1 standard error. * p < 0.05. Source:

Own depiction.
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4.2.4. Results

We tested the effects using a two-way analysis of variance. In line
with H1, the main effect of monetary compensation on attitude toward
the brand was significant (F(1,135) = 9.17, p < 0.05, np2 = 0.06). As
predicted, participants reported a more positive attitude toward the
brand in the monetary compensation condition (M = 5.54, SD = 1.28)
than in the no monetary compensation condition (M = 4.84, SD = 1.49).
Consistent with our theoretical reasoning, the main effect of service
robot appearance was not significant (F(1,135) = 0.03, ns, an = 0.00).
Attitude toward the brand did not differ between the non-
anthropomorphic (M = 5.22, SD = 1.50) and the anthropomorphic
appearance conditions (M = 5.20, SD = 1.35).

In line with our argumentation, the two-way interaction effect of
monetary compensation and robot appearance on attitude toward the
brand was not significant (F(1,135) = 1.55, ns, np2 = 0.01). The simple
effect of appearance did not differ between the no monetary compen-
sation condition (non-anthropomorphic appearance: M = 4.72, SD =
1.71; anthropomorphic appearance; M = 4.97, SD = 1.23) and the
monetary compensation condition (non-anthropomorphic appearance:
M = 5.73, SD = 1.04; anthropomorphic appearance: M = 5.39, SD =
1.43). We conclude that an anthropomorphic appearance does not
produce the same effects as an anthropomorphic voice in a comparable
setting.

4.3. Study 2c

Study 2c sought to replicate the simple effect of anthropomorphic
voice in the no monetary compensation condition, as predicted in H2. In
addition, we again tested the assumption that anthropomorphic voice
plays a more important role in influencing recovery effectiveness than
anthropomorphic appearance. We examined whether anthropomorphic
appearance moderates (i.e., strengthens or weakens) the effect of
anthropomorphic voice. To do so, we used a design similar to that of
both prior studies, focusing on the no monetary compensation condition
and including anthropomorphic appearance as a potential moderator.

4.3.1. Participants and procedure

We conducted a 2 (appearance: anthropomorphic vs. non-anthro-
pomorphic) x 2 (voice: anthropomorphic vs. non-anthropomorphic)
randomized between-subjects online experiment. The sample consisted
of 200 participants from a large customer panel in the US. No cases were
excluded from the analysis. Participants averaged 34.84 years (SD =
12.45; 60.00% were female, 39.00% were male, 1.00% were diverse).
None of the participants reported suffering from hearing problems. Cell
sizes ranged from 48 to 52. The scenario was similar to those used in
prior studies (see Appendix A).

4.3.2. Experimental manipulations

We manipulated anthropomorphism based on appearance and voice.
The anthropomorphic service robot had a head, face, arms, and legs,
whereas the non-anthropomorphic service robot did not (see Appendix
B). Service robot voice was manipulated using the male voice actor
manipulations from Study 2a.

4.3.3. Measures and manipulation checks

Attitude toward the brand was measured using the same items as in
prior studies (alpha = 0.97). We used the same voice manipulation
check as in prior studies (alpha = 0.89) and find that the manipulation
was successful (non-anthropomorphic voice: M = 5.30, SD = 1.42;
anthropomorphic voice: M = 4.38, SD = 1.65; T(198) = 4.22, p < 0.05).
For the appearance manipulation check, we used the same items as in
Study 2b (alpha = 0.80) and find that the manipulation was successful
(anthropomorphic appearance: M = 3.10, SD 1.28; non-
anthropomorphic appearance: M = 2.50, SD = 1.52; T(198) = 2.99, p
< 0.05). Both manipulations were unconfounded with each other (all ps
> 0.05).
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4.3.4. Results

We tested the effects using a two-way analysis of variance. In line
with H2, the main effect of voice on attitude toward the brand was
significant (F(1, 196) = 4.67, p < 0.05, np2 = 0.02), consistent with the
predicted simple effect of voice in the no monetary compensation con-
dition. Participants reported a more favorable attitude toward the brand
in the anthropomorphic voice condition (M = 5.30, SD = 1.36) than in
the non-anthropomorphic voice condition (M = 4.86, SD = 1.52).
Consistent with our argumentation, but not formally hypothesized, no
significant main effect of appearance was observed (F(1,196) = 0.46, ns,
np? = 0.00). Attitude toward the brand did not differ between the non-
anthropomorphic (M = 5.00, SD 1.54) and anthropomorphic
appearance conditions (M = 5.14, SD = 1.37).

Consistent with our theoretical reasoning, there was no significant
interaction between voice and appearance on attitude toward the brand
(F(1,196) = 0.11, ns, np2 = 0.00). The simple effect of voice did not
differ between the non-anthropomorphic appearance (non-anthropo-
morphic voice: M = 4.75, SD = 1.71; anthropomorphic voice: M = 5.26,
SD = 1.32) and the anthropomorphic appearance condition (non-
anthropomorphic voice: M = 4.96, SD = 1.32; anthropomorphic voice:
M = 5.33, SD = 1.41). We conclude that we were able to replicate the
simple effect of voice in the no monetary compensation condition (H2),
while controlling for appearance, indicating no interaction between
voice and appearance. This indicates that an anthropomorphic appear-
ance does not influence the effect of an anthropomorphic voice (e.g., no
matching effect). Moreover, appearance (other than voice) does not
exert an effect on the dependent variable. This may be due to the special
role of voice in human interactions (cf. Kraus, 2017; Lewis et al., 2012).

4.4. Discussion

In Studies 2a-b, we focused on replicating the findings from Study 1
and on demonstrating the dominant role of anthropomorphic voice over
anthropomorphic appearance. Study 2a replicated the effects shown in
Study 1 across varied conditions. We extended the generalizability of
our findings by showing that the hypothesized main effect of monetary
compensation and the interaction effect hold across varied conditions (i.
e., different service robots, male service robot voice, and different
monetary compensation levels). In Study 2b, we used a design similar to
that of the prior studies but manipulated anthropomorphism through
appearance rather than voice. With this study, we replicated the main
effect of monetary compensation, showing that anthropomorphic
appearance does not elicit effects comparable to those of anthropo-
morphic voice. In Study 2c, we focused on the no monetary compen-
sation condition and manipulated both voice anthropomorphism and
appearance anthropomorphism. We replicated the simple effect of voice
in the no monetary compensation condition and showed that anthro-
pomorphic appearance does not moderate the effect of anthropomorphic
voice. Overall, we were able to replicate our findings supporting Hla
and H2, showing that voice appears to be more relevant in service failure
and recovery contexts than appearance.

5. Study 3
5.1. Participants and procedure

Study 3 was aimed at showing the underlying mechanism of the focal
interaction. Specifically, we expected that customer-perceived social
support would mediate the interaction effect between monetary
compensation and service robot voice on customer satisfaction with the
service robot (H3). Additionally, we ruled out eeriness and uniqueness
neglect as alternative accounts. Research shows that service robots elicit
a sense of eeriness when perceived as very human-like (but not
completely human-like), which, in turn, can negatively impact mar-
keting outcomes (Mende et al., 2019). Uniqueness neglect is associated
with service providers’ use of artificial intelligence (Longoni et al.,
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2019). Both variables have been shown to explain the effects associated
with service robots (Longoni et al., 2019; Mende et al., 2019) and may
serve as alternative mediators in our model. In addition to showing the
mechanism of the focal interaction and ruling out competing mediators,
we again replicated the findings of our prior studies and showed that the
respective effects hold for a different service outcome (i.e., customer
satisfaction with the service robot).

We conducted a 2 (monetary compensation vs. no monetary
compensation) by 2 (voice: anthropomorphic vs. non-anthropomorphic)
randomized between-subjects online experiment with a sample of 158
participants from a large customer panel in the US. No cases were
excluded from the analysis. Participants averaged 36.95 years (SD =
8.37; 64.56% were female, 34.81% were male, 0.63% were diverse).
None of the participants reported suffering from hearing problems. Cell
sizes ranged from 36 to 44. The scenario was similar to Study 1 (see
Appendix A). We used the same picture of a service robot as in Study 1
(see Appendix B).

5.2. Experimental manipulations

Monetary compensation was manipulated as in Study 2a (35 percent
price discount; see Appendix A). Also, for the manipulation of service
robot voice, we used the same recordings of a professional male voice
actor as in prior studies.

A pretest (N = 50) used the same design as in the subsequent study.
Participants indicated that the robot was capable of social interaction
(M = 4.46), had social qualities (M = 4.28), conveyed a sense of social
presence (M = 3.90), and was perceived as a social actor (M = 3.40). All
items were measured on seven-point Likert scales with higher values
indicating stronger agreement. These values around the scale midpoint
are consistent with the notion that the robot was perceived as a social
actor, supporting the assumption underlying our proposed mechanism.

5.3. Measures and manipulation checks

All scales were measured on seven-point Likert scales. We measured
customer satisfaction with the service robot using items adapted from
Brady et al. (2005; alpha = 0.95; see Appendix C for all scales and
items). We measured customer-perceived social support using three
items from the Multidimensional Scale of Perceived Social Support
(MSPSS; Zimet et al., 1988; alpha = 0.80). The MSPSS assesses perceived
social support (Lazarus & Folkman, 1984; Zimet et al., 1988). It has been
widely used across disciplines (Turner, 1999; Yeo et al., 2025) and
successfully adapted in prior marketing research to measure source-
specific social support (e.g., Tan et al., 2023; Xu et al., 2014). In the
context of our study, we refer to social support provided by the service
robot (not to perceptions of general social support from family and
friends, which may differ among customers), so our items focused on the
robot as the reference object. Additionally, we measured eeriness (alpha
= 0.88; Mende et al., 2019) and uniqueness neglect (alpha = 0.89;
Longoni et al., 2019) as possible alternative accounts. Our model vari-
ables showed acceptable levels of reliability, convergent validity (all
AVEs > 0.5), and discriminant validity (all AVEs > all squared corre-
lations; Fornell & Larcker, 1981).

We used the same manipulation checks for monetary compensation
as in Study 2. Participants correctly recalled the monetary compensation
(;(2 (1) = 93.33, p < 0.05). For the voice manipulation check, we used
the same items as in all prior studies (alpha = 0.91) and find that the
manipulation was successful (non-anthropomorphic voice condition: M
= 5.68, SD = 1.33; anthropomorphic voice condition: M = 3.86, SD =
1.85; T(156) = 7.11, p < 0.05). Both manipulations were unconfounded
with each other (all ps > 0.05). Additionally, we again measured the
same items regarding the scenario’s realism and the voice’s fit, as in
prior studies. Neither manipulation affected the respective items (all ps
> 0.05).
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5.4. Results

We tested H1b and H2 using a two-way analysis of variance. The
hypothesized main effect (H1b) of monetary compensation (F(1,154) =
10.75,p < 0.05, np2 = 0.07) and the main effect of service robot voice (F
(1,154) = 4.31, p < 0.05, npz = 0.03), for which we did not formulate a
hypothesis, on customer satisfaction with the service robot were sig-
nificant. Customer satisfaction with the service robot was higher in the
monetary compensation condition (M = 4.46, SD = 1.60) than in the no
monetary compensation condition (M = 3.59, SD = 1.92). Also,
customer satisfaction with the service robot was higher in the anthro-
pomorphic voice condition (M = 4.28, SD = 1.84) than in the non-
anthropomorphic voice condition (M = 3.74, SD = 1.77). We did not
hypothesize this effect. In support of H2, the two-way interaction effect
of monetary compensation and service robot voice on customer satis-
faction with the service robot was significant (F(1,154) = 5.22, p < 0.05,
np? = 0.03). The expected pattern was also reflected in the pairwise
comparisons (see Fig. 4). We found that the anthropomorphic (vs. non-
anthropomorphic) voice showed a significant positive simple effect on
customer satisfaction with the service robot in the no monetary
compensation condition (F(1, 154) = 9.87, p < 0.05, npz = 0.06). Par-
ticipants reported higher customer satisfaction with the service robot in
the anthropomorphic voice condition (M = 4.15, SD = 1.95) than in the
non-anthropomorphic voice condition (M = 2.95, SD = 1.70). The
simple effect of anthropomorphic (vs. non-anthropomorphic) voice in
the monetary compensation condition was not significant (F(1,154) =
0.02, ns, r]p2 = 0.00). There was no significant difference between the
non-anthropomorphic (M = 4.48, SD = 1.52) and anthropomorphic
voice conditions (M = 4.43, SD = 1.70).

To test the underlying mechanism linking monetary compensation
and service robot voice to customer satisfaction with the service robot
through customer-perceived social support (H3), we used bootstrapping
in the Process macro for SPSS (Model 8; 10,000 samples; Hayes, 2022).
In line with H3, we found a significant interaction effect of monetary
compensation and service robot voice on perceived social support (p =
0.22,SE=0.11, p < 0.05; AR? = 0.02; see Table 3). There was a positive
effect of the anthropomorphic (vs. non-anthropomorphic) voice when
no monetary compensation was provided (p = -0.45, SE = 0.16, p <
0.05) and no effect when monetary compensation was provided (f =
0.00, SE = 0.16, ns). Social support exerted a significant positive effect
on customer satisfaction with the service robot ( = 0.90, SE = 0.07, p <
0.05). In line with H3, we found a significant index of mediated
moderation (index = 0.41, SE = 0.20, 95% CI [0.01, 0.80]). There was a
positive indirect effect of the anthropomorphic (vs. non-
anthropomorphic) voice on customer satisfaction with the service
robot when no monetary compensation was provided (p = -0.41, SE =
0.16, 95% CI [-0.72, —0.09]), whereas the indirect effect was not sig-
nificant when monetary compensation was provided (f = -0.00, SE =
0.12, 95% CI [-0.24, 0.23]).

To rule out alternative accounts for customer-perceived social sup-
port, we ran the same analysis again with eeriness and uniqueness
neglect as mediators. We did not find a significant interaction between
monetary compensation and service robot voice predicting eeriness (§ =
-0.04, SE = 0.14, p = 0.77) or uniqueness neglect (f =-0.02, SE = 0.13,
p = 0.86). Also, there was no significant difference in the conditional
indirect effects of voice on customer satisfaction with the service robot
through eeriness (index = 0.01, SE = 0.05, 95% CI [—0.09, 0.13]) or
uniqueness neglect (index = 0.01, SE = 0.04, 95% CI [—0.07, 0.10]),
suggesting that these variables do not serve as alternative mediators.

5.5. Discussion

Study 3 extends prior results by identifying perceived social support
as a mediating mechanism. Robot voice and monetary compensation
jointly affect customer satisfaction through perceived social support. In
addition, we demonstrated that the effects shown in prior studies hold
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Fig. 4. Effects of monetary compensation and service robot voice on customer satisfaction with the service robot and customer-perceived social support in Study 3

Note: Error bars = +1 standard error. * p < 0.05. Source: Own depiction.

Table 3
Regression results in Study 3.

Customer satisfaction
with the service robot

Customer-perceived
social support (M)

)
Coeff. 95% CI Coeff. 95% CI
(SE) (SE)
Intercept 4.17* 3.95, 0.24 —0.34,
(0.11) 4.39 (0.29) 0.81
Monetary compensation 0.58* 0.35, —0.07 -0.27,
(0.11) 0.80 (0.10) 0.13
Service robot voice —0.23* —0.45, —0.08 -0.27,
(0.11) —0.00 (0.09) 0.11
Monetary compensation 0.22* 0.00, 0.11 —0.07.
X service robot voice (0.11) 0.45 (0.09) 0.30
Customer-perceived — - 0.90* 0.77,
support (0.07) 1.03
R*=0.18 R? = 0.60
F(3,154) =10.94,p < F(4,153) = 57.48,p <
0.05 0.05

Note: * p < 0.05.
Source: Own depiction.

for a different service outcome (i.e., customer satisfaction with the
service robot) and rule out eeriness and uniqueness neglect as alterna-
tive mechanisms.

6. General discussion

Service robots are increasingly deployed in frontline service envi-
ronments, yet they remain prone to failures (Liu et al., 2023), making
effective recovery strategies essential. We show that when firms choose
not to provide monetary compensation, an anthropomorphic voice (vs. a
non-anthropomorphic voice) improves the outcomes of respective ser-
vice interactions by conveying important interpersonal qualities (Choi
et al., 2021). However, voice does not affect outcomes when monetary
compensation is offered, as monetary compensation serves as a salient
cue of distributive justice (Gelbrich & Roschk, 2011; Orsingher et al.,
2010). In Study 1, we show the interaction effect of voice and monetary
compensation on attitude toward the brand, a downstream marketing
outcome. Studies 2a-c replicate these effects. In addition, Studies 2b and
2c underscore the unique role of the anthropomorphic voice relative to
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an anthropomorphic appearance (Kraus, 2017; Lewis et al., 2012). In
Study 3, we show that the focal interaction is mediated by customer-
perceived social support (Lazarus & Folkman, 1984) while ruling out
possible alternative accounts (i.e., eeriness and uniqueness neglect;
Mende et al., 2019; Longoni et al., 2019). Also, we again replicate the
findings of our prior studies and show that the effects hold for a different
service outcome (i.e., customer satisfaction with the service robot).
Across our studies, we varied several presumed irrelevant factors
(Schmidt, 2009; John et al., 2015) while consistently showing our hy-
pothesized effects, thereby demonstrating the robustness and general-
izability of our findings. In sum, our studies support our hypotheses and
the assumption that voice plays a crucial role in service recovery
settings.

6.1. Theoretical implications

The present research makes three theoretical contributions. First, we
advance the literature on service robot failure and recovery. While prior
studies have predominantly examined service robot design features (i.e.,
anthropomorphic cues) as antecedents of customer responses in the
context of service failures (e.g., Cui et al., 2023; Ryoo et al., 2024), we
are among the first to investigate how these design features interact with
service recovery strategies. This interaction is relevant, as service re-
covery can be conceptualized as perceived social support, and social
support does not depend solely on what recovery strategy is provided
but also on how it is delivered (Gelbrich, 2010). Consequently, the ro-
bot’s design (e.g., the degree of anthropomorphism) qualifies the
effectiveness of service recovery by shaping whether and to what extent
a recovery effort is perceived as supportive. Our findings show that
anthropomorphic cues, such as an anthropomorphic voice, matter pri-
marily when dominant outcome-based recovery efforts, such as mone-
tary compensation, are absent. When compensation is present, it
anchors customer evaluations and reduces the relative influence of
anthropomorphic design. In contrast, when compensation is absent, an
anthropomorphic voice positively shapes customer responses by
signaling social support. These findings deepen our understanding of
service recovery. Given our findings and the fact that prior research has
primarily focused on anthropomorphism in service failure situations (e.
g., Cheng 2022), future research should further examine the role of
anthropomorphism in service recovery. It would be interesting to test
whether the effects of service robot anthropomorphism in this context
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differ across service robot design features and other contextual factors
(e.g., the service industry). This is also consistent with explicit calls for
research in this field (e.g., Choi et al., 2021; Mir et al., 2023; Park et al.,
2023).

Second, we extend the literature on service robot anthropomorphism
by examining a non-physical design feature (i.e., voice). While prior
research on service robot failure and recovery has predominantly
focused on physical design features to elicit anthropomorphic responses
(e.g., Arikan et al., 2023; Cheng, 2022; Choi et al., 2021), our study is
among the first to demonstrate that non-physical design features can
meaningfully influence customer reactions in recovery contexts,
particularly when monetary compensation is absent. Our findings
extend the limited existing research on non-physical design features,
such as that of Barone et al. (2024), who examined the linguistic framing
of service robots, by showing that auditory cues may also play an
important role in shaping customer responses. In fact, we demonstrate
that voice-based anthropomorphism has a stronger effect on customer
evaluations than physical design features. Overall, our results suggest
that focusing solely on physical design features may provide an
incomplete picture of how customers respond to service robots and may
lead researchers to overlook potentially more effective non-physical
design features. Non-physical features can shape service interaction
outcomes and, as our findings show, may even have a stronger influence
than physical design features. Consequently, we encourage future
research to explore non-physical design features, such as voice, language
style, or gestures, and their role in shaping customer outcomes in service
failure contexts.

Third, our research highlights the importance of perceived social
support in service recovery provided by service robots. We contribute to
the literature by offering a new lens for understanding how service robot
voice and recovery jointly influence customer evaluations. While prior
research has predominantly focused on cognitive mediators (e.g., attri-
bution, performance expectations; e.g., Arikan et al., 2023; Cheng,
2022), affective responses (e.g., anger, intimacy, forgiveness; e.g., Ari-
kan et al., 2023; Park et al., 2023), and general social perceptions (e.g.,
agency, warmth, competence; e.g., Barone et al., 2024; Choi et al,,
2021), we extend this work by introducing social support as a distinct
social-relational mechanism, which has been shown to reflect an
important dynamic of customer interactions with service robots (Steins
et al., 2025). This concept captures the customer’s subjective sense that
the service recovery interaction was caring and empathetic. Perceived
social support positively affects perceptions of justice and customer
outcomes. Specifically, our findings show that both monetary compen-
sation and an anthropomorphic voice can enhance social support,
which, in turn, positively affects attitude toward the brand and customer
satisfaction with the service robot. With our findings, we add a novel and
meaningful perspective to existing frameworks on how customers pro-
cess service robot recovery and voice.

6.2. Managerial implications

Our research provides important managerial implications. First,
building on our findings, managers should carefully consider how they
design service recovery in conjunction with service robot design fea-
tures. When monetary compensation is not feasible or desirable,
employing an anthropomorphic service robot voice can serve as an
effective alternative to improve customer responses. However, when
monetary compensation is consistently offered, investing in anthropo-
morphic voice design is unlikely to yield additional benefits and may
lead to unnecessary costs. More broadly, our findings suggest that highly
diagnostic recovery cues (e.g., monetary compensation) can dominate
customers’ evaluations and attenuate the impact of service robot design
features. Accordingly, service robot design should not be managed
independently of recovery policies, and vice versa. Instead, firms should
deliberately align robot design choices with their recovery approach.

Second, companies should try to create customer perceptions of
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social support by providing monetary compensation or using an
anthropomorphic voice. Additionally, companies may use other non-
physical design features to create perceptions of social support. For
instance, companies can draw on research suggesting that service robots
using a social-oriented (vs. task-oriented) language may signal social
support, thereby improving customer evaluations, especially in
demanding or high-stress situations (Kumar et al., 2022). In a similar
vein, Becker et al. (2022) argue that enabling robots to express emotions
offers an additional pathway to evoke perceptions of human-likeness
and feelings of social support. Companies should test such approaches
to create social support and align with the conditions and goals of
respective service encounters.

Third, our findings highlight the importance of deliberately testing
and orchestrating relevant sensory cues in the context in which they are
applied to ensure alignment with the intended customer experience. Our
results demonstrate that sensory cues such as service robot voice can
meaningfully influence customers’ evaluations in recovery contexts and
foster perceived social support. Specifically, we find that voice interacts
with the service delivery process itself, namely, the provision of mone-
tary compensation. This is consistent with extant research on other
sensory elements in service encounters (e.g., Bruder et al., 2021) and
underscores the importance of even subtle sensory cues, such as voice.
As voice is only one of many sensory cues in service interactions, firms
should consider sensory design elements not in isolation but in combi-
nation with the service context in which they are deployed.

7. Limitations and future research

Across our studies, we show that monetary compensation, as an
instrumental form of social support, affects key marketing outcomes and
that the interaction between monetary compensation and service robot
voice is significant. Anthropomorphic voices have no effect when
monetary compensation is offered, yet they improve outcomes when
firms choose not to offer monetary compensation. Consequently, firms
should employ anthropomorphic voices in such cases. Moreover, we
show that this effect is mediated by perceived social support. In our
studies, we find that the focal interaction is robust across different types
of service robots, male and female service robot voices, and varying
levels of monetary compensation.

Nevertheless, further research may address some of the limitations of
our studies. For example, future research could examine more precisely
when and under which conditions social support operates at the
appraisal stage versus the coping stage. While our research conceptu-
alizes social support primarily as a coping resource, it would be valuable
to investigate potential differential effects when social support strategies
are introduced earlier in the process (and thus shape appraisal)
compared to when they are provided later (and primarily facilitate
coping). In addition, one limitation of our research is that we compare
no monetary compensation with a moderate level of monetary
compensation. It would be interesting to identify the level of monetary
compensation at which voice anthropomorphism meaningfully in-
fluences customer responses, clarifying whether its effects are confined
to no compensation or extend to low-compensation recovery scenarios.
Future research may also test whether our findings hold for additional
types of service robots and different voices. We tested our hypotheses
using data from Prolific, did not test our hypotheses in the field, and did
not show effects on consequential dependent variables. Additionally, we
tested our hypotheses in the US. Research shows that perceptions of
voice may vary among cultures (Laukka et al., 2016). It might be
interesting to examine the effects of anthropomorphic (vs. non-
anthropomorphic) voice in different countries. Finally, our studies
focus on the hospitality industry. It would be worthwhile to test whether
the hypothesized effects hold in other industries, such as healthcare,
requiring further research to validate and extend our findings.
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Appendix A: Scenario and Manipulations of Monetary Compensation

Study 1

Part 1: Imagine you go to a restaurant with two friends. In the restaurant, customers are only served by service robots. So you are not able to talk to a human employee. After you
have sat down, a service robot comes and greets you:
“Dear customer, welcome to the restaurant Foodio, my name is Alex. If you already know what you want to eat and drink, feel free to tell me now.”

Part 2: You and your friends tell the service robot Alex your order and she replies:
“Thank you for your order. I will get back to you as soon as your orders are ready.”

Part 3: After a while, the service robot Alex comes back, brings your dish, and says:
“Here you go, your order. Enjoy your meal.”

Part 4: After you have seen the dish, you realize that Alex brought the wrong dish. Therefore, you tell her that you would like to get the correct one.
“Please accept our sincere apologies for the inconvenience. My voice recognition does not work perfectly sometimes and obviously, I did not understand your order properly. I will get
back to you and make sure to bring the correct dish.”

Part 5: While you are waiting, your friends are eating already. You realize that you have to eat alone now because your friends have eaten already. After a while, Alex comes
back and brings the correct dish. She says:

Part 6:
Monetary compensation:
“Please accept our sincere apologies for the inconvenience. To compensate for your
inconvenience, we will give you a 40 percent discount on your bill. Enjoy your meal.”

No monetary compensation:
“Please accept our sincere apologies for the inconvenience. Enjoy your meal.”

Part 7: Due to the mistake of Alex, you eat alone while your friends are already
finished. After you have eaten, you receive your bill from Alex. You pay the full
amount without a discount (like your friends) despite the mistake, and you leave
the restaurant.

Part 7: Due to the mistake of Alex, you eat alone while your friends are already
finished. After you have eaten, you receive a 40 percent discount on your bill, as
promised by Alex. You pay the reduced amount while your friends do not receive a
discount, and you leave the restaurant.

Note: Text sections in bold were partially modified in the subsequent scenarios. Text sections in quotation marks were recorded by a professional voice

actor in an anthropomorphic (vs. non-anthropomorphic) tone.
Source: Own depiction.

Study 2a

Part 1: Imagine you go to a restaurant with two friends. In the restaurant, customers are served by service robots. Customers can talk to the service robots, for example, to
communicate their order. Human service employees only appear in the event of serious problems. After you have sat down, a service robot comes and greets you:
“Dear customer, welcome to the restaurant Foodio, my name is Alex. If you already know what you want to eat and drink, feel free to tell me now.”

Part 2: You and your friends tell the service robot Alex your order and he replies:
“Thank you for your order. I will get back to you as soon as your orders are ready.”

Part 3: After a while, the service robot Alex comes back, brings your dish, and says:
“Here you go, your order. Enjoy your meal.”

Part 4: After you have seen the dish, you realize that Alex brought the wrong dish. So you tell him in a friendly manner that you would like to get the right one.
“Please accept our sincere apologies for the inconvenience. My voice recognition does not work perfectly sometimes and obviously, I did not understand your order properly. I will get
back to you and make sure to bring the correct dish.”

Part 5: While you are waiting, your friends are starting to eat already. After a while, Alex comes back and brings the correct dish. He says:

Part 6:
Monetary compensation:
“Please accept our sincere apologies for the inconvenience. To compensate for your
inconvenience, we will give you a 35 percent discount on your bill. Enjoy your meal.”

No monetary compensation:
“Please accept our sincere apologies for the inconvenience. Enjoy your meal.”

Part 7: Because of Alex’s mistake, you start eating about 10 min later than your
friends. After you have eaten, you receive your bill from Alex. You pay the full amount
without a discount and leave the restaurant thinking about your experience.

Part 7: Because of Alex’s mistake, you start eating about 10 min later than your
friends. After you have eaten, you receive a 35 percent discount on your bill, as
promised by Alex. You pay and leave the restaurant thinking about your
experience.

Note: Text sections in bold were partially modified from Study 1. Text sections in quotation marks were recorded by a professional voice actor in an
anthropomorphic (vs. non-anthropomorphic) tone.

14



M. Bruder and M. Paul Journal of Business Research 214 (2026) 116260

Source: Own depiction.

Study 2b and Study 3

Part 1: Imagine you go to a restaurant with two friends. In the restaurant, customers are served by service robots. Human service employees only appear in the event of serious
problems. After you have sat down, a service robot comes and greets you:
“Dear customer, welcome to the restaurant Foodio, my name is Alex. If you already know what you want to eat and drink, feel free to tell me now.”

Part 2: You and your friends tell the service robot Alex your order and he replies:
“Thank you for your order. I will get back to you as soon as your orders are ready.”

Part 3: After a while, the service robot Alex comes back, brings your dish, and says:
“Here you go, your order. Enjoy your meal.”

Part 4: After you have seen the dish, you realize that Alex brought the wrong dish. So you tell him in a friendly manner that you would like to get the right one.

“Please accept our sincere apologies for the inconvenience. My voice recognition does not work perfectly sometimes and obviously, I did not understand your order properly. I will get
back to you and make sure to bring the correct dish.”

Part 5: While you are waiting, your friends are starting to eat already. You realize that you have to eat alone now because your friends have eaten already. After a while, Alex
comes back and brings the correct dish. He says:

Part 6:
Monetary compensation: No monetary compensation:
“Please accept our sincere apologies for the inconvenience. To compensate for your “Please accept our sincere apologies for the inconvenience. Enjoy your meal.”

inconvenience, we will give you a 35 percent discount on your bill. Enjoy your meal.”

Part 7: Because of Alex’s mistake, you start eating about 10 min later than your Part 7: Because of Alex’s mistake, you start eating about 10 min later than your
friends. After you have eaten, you receive a 35 percent discount on your bill, as friends. After you have eaten, you receive your bill from Alex. You pay the full amount
promised by Alex. You pay and leave the restaurant thinking about your without a discount and leave the restaurant thinking about your experience.
experience.

Note: Text sections in bold were partially modified from the preceding studies. Text sections in quotation marks were recorded by a professional voice
actor in an anthropomorphic (vs. non-anthropomorphic) tone for Study 3. In 2b, we did not use the recordings but the text, and we adapted the
discount in the monetary compensation condition to 25 percent.

Source: Own depiction.

Study 2c

Part 1: Imagine you go to a restaurant with two friends. In the restaurant, customers are served by service robots.
Customers can talk to the service robots, for example, to communicate their order. Human service employees
only appear in the event of serious problems. After you have sat down, a service robot comes and greets you:
“Dear customer, welcome to the restaurant Foodio, my name is Alex. If you already know what you want to eat and
drink, feel free to tell me now.”

Part 2: You and your friends tell the service robot Alex your order and he replies:
“Thank you for your order. I will get back to you as soon as your orders are ready.”

Part 3: After a while, the service robot Alex comes back, brings your dish, and says: “Here you go, your order. Enjoy your
meal.”

Part 4: After you have seen the dish, you realize that Alex brought the wrong dish. So you tell him in a friendly manner
that you would like to get the right one.

“Please accept our sincere apologies for the inconvenience. My voice recognition does not work perfectly sometimes and
obviously, I did not understand your order properly. I will get back to you and make sure to bring the correct dish.”

Part 5: While you are waiting, your friends are starting to eat already. After a while, Alex comes back and brings the
correct dish. He says:
“Please accept our sincere apologies for the inconvenience. Enjoy your meal.”

Part 6: Because of Alex’s mistake, you start eating about 10 minutes later than your friends. After you have eaten,
you receive your bill from Alex. You pay the full amount without a discount and leave the restaurant thinking
about your experience.

Note: Text sections in bold were partially modified from prior studies. Text sections in quotation marks were recorded by a professional voice actor in

an anthropomorphic (vs. non-anthropomorphic) tone.
Source: Own depiction.
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Appendix B: Pictures of Service Robots

Study Picture

Studies 1 and 3

Study 2a

Studies 2b and 2c (non-anthropomorphic service robot)

(continued on next page)
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(continued)

Study Picture

Study 2b (anthropomorphic service robot)

Study 2c¢ (anthropomorphic service robot)

Source: Own depiction.

Appendix C: Scales and items
Attitude toward the brand (adapted from Hagtvedt, 2011), Studies 1, 2a, 2b, and 2c.
The restaurant Foodio is good.
The restaurant Foodio is favorable.
The restaurant Foodio is likable.
The restaurant Foodio is pleasant.
Satisfaction with the service robot (adapted from Brady et al., 2005), Study 3
I am satisfied with the service robot Alex.
I am delighted with the service robot Alex.
I am happy with the service robot Alex.
Customer-perceived social support (adapted from Zimet et al., 1988), Study 3.
I can count on the service robot Alex when things go wrong
The service robot Alex really tries to help me.
I feel like I can get the emotional help and support I need from the service robot Alex

Eeriness (Mende et al., 2019), Study 3.

17



M. Bruder and M. Paul
The service robot is
... eerie.

... creepy.
... unnatural.

Uniqueness neglect (Longoni, Bonezzi, and Morewedge, 2019), Study 3

The service robot

... did not recognize the uniqueness of my experience.
... did not consider my unique circumstances.
... did not tailor his actions to my unique case.

Service robot voice manipulation check, Studies 1, 2a, 2¢, 3
The voice sounds ...

... artificial.
... unnatural.
... mechanical.

Service robot appearance manipulation check, Studies 2b and 2c

The robot looks like a person.
The robot looks like a human.

The robot has a body like a human being (with arms, head, and legs).

The robot looks like a machine. (reversed)
Realism and voice fit, Studies 1-3

The scenario makes sense.
The voice fits a service robot.

Social actor perceptions, Pretest Study 3

The service robot appeared to be capable of social interaction.
The service robot appeared to have social qualities.

The service robot conveyed a sense of social presence.

I perceived the service robot as a social actor.

Data availability
Data will be made available on request.

References

Arikan, E., Altinigne, N., Kuzgun, E., & Okan, M. (2023). May robots be held responsible
for service failure and recovery? The role of robot service provider agents’ human-
likeness. Journal of Retailing and Consumer Services, 70(1), Article 103175.

Barone, A. M., Stagno, E., & Donato, C. (2024). Call it robot: Anthropomorphic framing
and failure of self-service technologies. Journal of Services Marketing, 38(3), 272-287.

Barrington, S., Cooper, E. A., & Farid, H. (2025). People are poorly equipped to detect Al-
powered voice clones. Scientific Reports, 15(1), 11004.

Bateson, J. E. G., & Hui, M. K. (1992). The ecological validity of photographic slides and
videotapes in simulating the service setting. Journal of Consumer Research, 19(2),
271-281.

BBC News (2020), “CES 2020: Restaurant Cat Robot Meows at Dining Customers,”
(accessed June 15, 2024), https://www.bbc.com/news/technology-51003084.
Becker, M., Efendi¢, E., & Odekerken-Schroder, G. (2022). Emotional communication by

service robots: A research agenda. Journal of Service Management, 33(4), 675-693.

Bentley, P. (2020), “Robots: What You Need to Know About the Past, Present and Future
of Robotics,” (accessed June 26, 2025), https://www.sciencefocus.com/future-
technology/robots.

Blut, M., Wang, C., Wiinderlich, N. V., & Brock, C. (2021). Understanding
anthropomorphism in service provision: A meta-analysis of physical robots,
chatbots, and other Al Journal of the Academy of Marketing Science, 49(4), 632-658.

Brady, M. K., Knight, G. A., Cronin, J. J., Jr., Tomas, G., Hult, M., & Keillor, B. D. (2005).
Removing the contextual lens: A multinational, multi-setting comparison of service
evaluation models. Journal of Retailing, 81(3), 215-230.

18

Journal of Business Research 214 (2026) 116260

Bruder, M., Lechner, A. T., & Paul, M. (2021). Toward holistic frontline employee
management: An investigation of the interplay of positive emotion displays and dress
color. Psychology & Marketing, 38, 2089-2101.

Chang, Y., Gao, Y., Zhu, D., & Safeer, A. A. (2023). Social robots: partner or intruder in
the home? The roles of self-construal, social support, and relationship intrusion in
consumer preference. Technological Forecasting and Social Change, 197(13), Article
122914.

Cheng, L.-K. (2022). Effects of service robots’ anthropomorphism on consumers’
attribution toward and forgiveness of service failure. Journal of Consumer Behaviour,
22(1), 67-81.

Choi, S., Mattila, A. S., & Bolton, L. E. (2021). To err is Human(-Oid): How do consumers
react to robot service failure and recovery? Journal of Service Research, 24(3),
354-371.

Cohen, S., Gottlieb, B. H., & Underwood, L. G. (2000). Social relationships and health. In
S. Cohen, L. G. Underwood, & B. H. Gottlieb (Eds.), Social Support Measurement and
Intervention: A Guide for Health and Social Scientists (pp. 1-25). New York: Oxford
University Press.

Cui, J., & Zhong, J. (2023). The effect of robot anthropomorphism on revisit intentions
after service failure: A moderated serial mediation model. Asia Pacific Journal of
Marketing, 35(11), 2621-2644.

Cui, J., Zhang, M., & Zhong, J. (2023). When frontline robots emerge: The double-edged-
sword effect of anticipated trust on intention to switch brands after service failure.
Journal of Service Theory and Practice, 33(6), 842-872.

Davidow, M. (2003). Organizational responses to customer complaints: what works and
what doesn’t. Journal of Service Research, 5(3), 225-250.

DiMillo, J., Hall, N. C., Ezer, H., Schwarzer, R., & Korner, A. (2017). The berlin social
support scales: Validation of the received support scale in a canadian sample of
patients affected by melanoma. Journal of Health Psychology, 24(13), 1785-1795.

Epley, N., Waytz, A., & Cacioppo, J. T. (2007). On seeing human: A three-factor theory of
anthropomorphism. Psychological Review, 114(4), 864-886.


http://refhub.elsevier.com/S0148-2963(26)00295-X/h0005
http://refhub.elsevier.com/S0148-2963(26)00295-X/h0005
http://refhub.elsevier.com/S0148-2963(26)00295-X/h0005
http://refhub.elsevier.com/S0148-2963(26)00295-X/h0010
http://refhub.elsevier.com/S0148-2963(26)00295-X/h0010
http://refhub.elsevier.com/S0148-2963(26)00295-X/h0015
http://refhub.elsevier.com/S0148-2963(26)00295-X/h0015
http://refhub.elsevier.com/S0148-2963(26)00295-X/h0020
http://refhub.elsevier.com/S0148-2963(26)00295-X/h0020
http://refhub.elsevier.com/S0148-2963(26)00295-X/h0020
http://refhub.elsevier.com/S0148-2963(26)00295-X/h0030
http://refhub.elsevier.com/S0148-2963(26)00295-X/h0030
http://refhub.elsevier.com/S0148-2963(26)00295-X/h0040
http://refhub.elsevier.com/S0148-2963(26)00295-X/h0040
http://refhub.elsevier.com/S0148-2963(26)00295-X/h0040
http://refhub.elsevier.com/S0148-2963(26)00295-X/h0045
http://refhub.elsevier.com/S0148-2963(26)00295-X/h0045
http://refhub.elsevier.com/S0148-2963(26)00295-X/h0045
http://refhub.elsevier.com/S0148-2963(26)00295-X/h0050
http://refhub.elsevier.com/S0148-2963(26)00295-X/h0050
http://refhub.elsevier.com/S0148-2963(26)00295-X/h0050
http://refhub.elsevier.com/S0148-2963(26)00295-X/h0055
http://refhub.elsevier.com/S0148-2963(26)00295-X/h0055
http://refhub.elsevier.com/S0148-2963(26)00295-X/h0055
http://refhub.elsevier.com/S0148-2963(26)00295-X/h0055
http://refhub.elsevier.com/S0148-2963(26)00295-X/h0060
http://refhub.elsevier.com/S0148-2963(26)00295-X/h0060
http://refhub.elsevier.com/S0148-2963(26)00295-X/h0060
http://refhub.elsevier.com/S0148-2963(26)00295-X/h0065
http://refhub.elsevier.com/S0148-2963(26)00295-X/h0065
http://refhub.elsevier.com/S0148-2963(26)00295-X/h0065
http://refhub.elsevier.com/S0148-2963(26)00295-X/h0070
http://refhub.elsevier.com/S0148-2963(26)00295-X/h0070
http://refhub.elsevier.com/S0148-2963(26)00295-X/h0070
http://refhub.elsevier.com/S0148-2963(26)00295-X/h0070
http://refhub.elsevier.com/S0148-2963(26)00295-X/h0075
http://refhub.elsevier.com/S0148-2963(26)00295-X/h0075
http://refhub.elsevier.com/S0148-2963(26)00295-X/h0075
http://refhub.elsevier.com/S0148-2963(26)00295-X/h0080
http://refhub.elsevier.com/S0148-2963(26)00295-X/h0080
http://refhub.elsevier.com/S0148-2963(26)00295-X/h0080
http://refhub.elsevier.com/S0148-2963(26)00295-X/h0085
http://refhub.elsevier.com/S0148-2963(26)00295-X/h0085
http://refhub.elsevier.com/S0148-2963(26)00295-X/h0100
http://refhub.elsevier.com/S0148-2963(26)00295-X/h0100
http://refhub.elsevier.com/S0148-2963(26)00295-X/h0100
http://refhub.elsevier.com/S0148-2963(26)00295-X/h0105
http://refhub.elsevier.com/S0148-2963(26)00295-X/h0105

M. Bruder and M. Paul

Feldman, J. M., & Lynch Jr, J. G. (1988). Self-generated validity and other effects of
measurement on belief, attitude, intention, and behavior. Journal of Applied
Psychology, 73(3), 421-435.

De Matos, Celso A., Jorge L. Henrique, and Carlos Alberto Vargas Rossi (2007), “Service
Recovery Paradox: A Meta-Analysis,” Journal of Service Research, 10 (1), 60-77.

De Visser, Ewart J., Samuel S. Monfort, Ryan McKendrick, Melissa A. B. Smith, Patrick E.
McKnight, Frank Krueger, and Raja Parasuraman (2016), “Almost Human:
Anthropomorphism Increases Trust Resilience in Cognitive Agents,” Journal of
Experimental Psychology, 22 (3), 331-349.

Ferguson, S., Makinizi, H. (2024), “Understanding America’s Labor Shortage: The Most
Impacted Industries,” (accessed June 15, 2024), https://www.uschamber.com/
workforce/understanding-americas-labor-shortage-the-most-impacted-industries.

Fleury, J., Keller, C., & Perez, A. (2009). Social support theoretical perspective. Geriatric
Nursing, 30, 11-14.

Fornell, C., & Larcker, D. F. (1981). Evaluating structural equation models with
unobservable variables and measurement error. Journal of Marketing Research, 18(1),
39-50.

Gabbott, M., Tsarenko, Y., & Mok, W. H. (2010). Emotional intelligence as a moderator of
coping strategies and service outcomes in circumstances of service failure. Journal of
Service Research, 14(2), 234-248.

Gao, Y., Chang, Y., Yang, T., & Zhihao, Yu. (2025). Consumer acceptance of social robots
in domestic settings: A human-robot interaction perspective. Journal of Retailing and
Consumer Services, 82(1), Article 104075.

Gelbrich, K. (2010). Anger, frustration, and helplessness after service failure: Coping
strategies and effective informational support. Journal of the Academy of Marketing
Science, 38(5), 567-585.

Gelbrich, K., Hagel, J., & Orsingher, C. (2021). Emotional support from a digital assistant
in technology-mediated services: Effects on customer satisfaction and behavioral
persistence. International Journal of Research in Marketing, 38(1), 176-193.

Gelbrich, K., & Roschk, H. (2011). A meta-analysis of organizational complaint handling
and customer responses. Journal of Service Research, 14(1), 24-43.

Gong, T., Yi, Y., & Choi, J. N. (2013). Helping employees deal with dysfunctional
customers: The underlying employee perceived justice mechanism. Journal of Service
Research, 17(1), 102-116.

Hagtvedt, H. (2011). The impact of incomplete typeface logos on perceptions of the firm.
Journal of Marketing, 75(4), 86-93.

Hayes, A. F. (2022). Introduction to mediation, moderation, and conditional process analysis:
A regression-based approach (3rd ed.). The Guilford Press.

Hazée, S., van Vaerenbergh, Y., & Armirotto, V. (2017). Co-creating service recovery
after service failure: The role of brand equity. Journal of Business Research, 74(5),
101-109.

Herr, P. M., Kardes, F. R., & Kim, J. (1991). Effects of word-of-mouth and product-
attribute information on persuasion: An accessibility-diagnosticity perspective.
Journal of Consumer Research, 17(4), 454-462.

Hoffman, K. D., Kelley, S. W., & Rotalsky, H. M. (1995). Tracking service failures and
employee recovery efforts. Journal of Services Marketing, 9(2), 49-61.

Huang, M.-H., & Rust, R. T. (2018). Artificial intelligence in service. Journal of Service
Research, 21(2), 155-172.

Huang, M.-H., & Rust, R. T. (2021). Engaged to a robot? The role of Al in service. Journal
of Service Research, 24(1), 30-41.

Hess Jr., Ronald L., Shankar Ganesan, and Noreen M. Klein (2003), “Service Failure and
Recovery: The Impact of Relationship Factors on Customer Satisfaction,” Journal of
the Academy of Marketing Science, 31 (2), 127-145.

Jones, J. (2023), “Robots are Servicing Short-Staffed Restaurants. But What Happens to
the Human Waiters?” (accessed February 22, 2024), https://www.zdnet.com/
article/robots-are-servicing-short-staffed-restaurants-but-what-happens-to-the-
human-waiters/.

Kaur, P., Talwar, S., Islam, N., Salo, J., & Dhir, A. (2022). The effect of the valence of
forgiveness to service recovery strategies and service outcomes in food delivery apps.
Journal of Business Research, 147, 142-157.

Keh, H. T., Ren, R., Hill, S. R., & Li, X. (2013). The beautiful, the cheerful, and the
helpful: The effects of service employee attributes on customer satisfaction.
Psychology & Marketing, 30(3), 211-226.

Khamitov, M., Grégoire, Y., & Suri, A. (2020). A systematic review of brand
transgression, service failure recovery and product-harm crisis: Integration and
guiding insights. Journal of the Academy of Marketing Science, 48(3), 519-542.

Kraus, M. W. (2017). Voice-only communication enhances empathic accuracy. The
American Psychologist, 72(7), 644-654.

Kreiman, Jody, & Diana Sidtis. (2011). Foundations of Voice Studies: An Interdisciplinary
Approach to Voice Production and Perception. Wiley.

Kumar, S., Miller, E. G., Mende, M., & Scott, M. L. (2022). Language matters: Humanizing
service robots through the use of language during the COVID-19 pandemic.
Marketing Letters, 33(4), 607-623.

Laukka, P., Elfenbein, H. A., Thingujam, N. S., Rockstuhl, T., Iraki, F. K., Chui, W., &
Althoff, J. (2016). The expression and recognition of emotions in the voice across
five nations: A lens model analysis based on acoustic features. Journal of Personality
and Social Psychology, 111(5), 686-705.

Lazarus, R. S., & Folkman, S. (1984). Stress, appraisal, and coping. Springer Publishing
Company.

Lechner, A. T., & Paul, M. (2019). Is this smile for real? The role of affect and thinking
style in customer perceptions of frontline employee emotion authenticity. Journal of
Business Research, 94(1), 195-208.

Lewis, K. L., Hodges, S. D., Laurent, S. M., Srivastava, S., & Biancarosa, G. (2012).
Reading between the minds: The use of stereotypes in empathic accuracy.
Psychological Science, 23(9), 1040-1046.

19

Journal of Business Research 214 (2026) 116260

Liu, D., Li, C., Zhang, J., & Huang, W. (2023). Robot service failure and recovery:
Literature review and future directions. International Journal of Advanced Robotic
Systems, 20(4), 1-18.

Longoni, C., Bonezzi, A., & Morewedge, C. K. (2019). Resistance to medical artificial
intelligence. Journal of Consumer Research, 46(4), 629-650.

Mende, M., Scott, M. L., van Doorn, J., Grewal, D., & Shanks, 1. (2019). Service robots
rising: How humanoid robots influence service experiences and elicit compensatory
consumer responses. Journal of Marketing Research, 56(4), 535-556.

Mir, M., Ashraf, R., Syed, T. A., Ali, S., & Nawaz, R. (2023). Mapping the service recovery
research landscape: A bibliometric-based systematic review. Psychology & Marketing,
40(10), 2060-2087.

Oleszkiewicz, A., Pisanski, K., Lachowicz-Tabaczek, K., & Sorokowska, A. (2017). Voice-
based assessments of trustworthiness, competence, and warmth in blind and sighted
adults. Psychonomic Bulletin & Review, 24(3), 856-862.

Orsingher, C., Valentini, S., & de Angelis, M. (2010). A meta-analysis of satisfaction with
complaint handling in services. Journal of the Academy of Marketing Science, 38(2),
169-186.

Park, J., Yoo, J. W., Cho, Y., & Park, H. (2023). Examining the Impact of Service Robot
Communication Styles on Customer Intimacy following Service failure. Journal of
Retailing and Consumer Services, 75(6), Article 103511.

Roschk, H., & Gelbrich, K. (2014). Identifying appropriate compensation types for service
failures. Journal of Service Research, 17(2), 195-211.

Ryoo, Y., Jeon, Y. A., & Kim, W. J. (2024). The blame shift: Robot service failures hold
service firms more accountable. Journal of Business Research, 171(2), Article 114360.

Lynch Jr., John G., Eric T. Bradlow, Joel C. Huber, and Donald R. Lehmann (2015),
“Reflections on the Replication Corner: In Praise of Conceptual Replications,”
International Journal of Research in Marketing, 32 (4), 333-342.

Sahota, N. (2024), “Al in Hospitality: Elevating the Hotel Guest Experience Through
Innovation,” (accessed June 21, 2024), https://www.forbes.com/sites/neilsahot
a/2024/03/06/ai-in-hospitality-elevating-the-hotel-guest-experience-through-inn
ovation/.

Sarason, Irwin G. and Barbara R. Sarason, eds. (1985), Social support: Theory, research and
applications, Seattle, WA: University of Washington.

Scherer, K. R., Tom J., & G. Klasmeyer (2003), “Vocal Expression of Emotion,” in
Handbook of Affective Sciences, Richard J. Davidson, Klaus R. Scherer and H. H.
Goldsmith, eds. Oxford University Press.

Schmidt, S. (2009). Shall we really do it again? The powerful concept of replication is
neglected in the social sciences. Review of General Psychology, 13(2), 90-100.

Sengupta, A. S., Balaji, M. S., & Krishnan, B. C. (2015). How customers cope with service
failure? A study of brand reputation and customer satisfaction. Journal of Business
Research, 68(3), 665-674.

Shi, Y., Zhang, R., Ma, C., & Wang, L. (2022). Robot service failure: The double-edged
sword effect of emotional labor in service recovery. Journal of Service Theory and
Practice, 33(1), 72-88.

Smith, A. K., Bolton, R. N., & Wagner, J. (1999). A model of customer satisfaction with
service encounters involving failure and recovery. Journal of Marketing Research, 36
(3), 356-372.

Sokolova, T., Seenivasan, S., & Thomas, M. (2020). The left-digit bias: When and why are
consumers penny wise and pound foolish? Journal of Marketing Research, 57(4),
771-788.

Steins, M., Becker, M., Odekerken-Schroder, G., Mathmann, F., Mahr, D., & Russell-
Bennett, R. (2025). Do we think and feel alike? Field evidence on developing a
shared reality when dealing with service robots. Journal of Business Research, 180
(11), Article 114729.

Strizhakova, Y., Tsarenko, Y., & Ruth, J. A. (2012). 'T'm mad and I can’t get that service
failure off my mind": Coping and rumination as mediators of anger effects on
customer intentions. Journal of Service Research, 15(4), 414-429.

Tan, S. Z., Bandyopadhyay, A., & Septianto, F. (2023). Relationship (breakup) reminders
drive online advertising effectiveness. Psychology & Marketing, 40(6), 1152-1161.

Turner, R. J. (1999). Social support and coping. In A. V. Horwitz, & T. L. Scheid (Eds.),
A Handbook for the Study of Mental Health: Social Contexts, Theories, and Systems (pp.
198-210). Cambridge: Cambridge University Press.

van Doorn, J., Mende, M., Noble, S. M., Hulland, J., Ostrom, A. L., Grewal, D., & Andrew
Petersen, J. (2017). Domo arigato Mr. Roboto: Emergence of automated social
presence in organizational frontlines and customers’ service experiences. Journal of
Service Research, 20(1), 43-58.

van Vaerenbergh, Y., Orsingher, C., Vermeir, 1., & Lariviere, B. (2014). A meta-analysis of
relationships linking service failure attributions to customer outcomes. Journal of
Service Research, 17(4), 381-398.

Wang, Xin, Lu, Shijie, Li, X. I., Mansur Khamitov, & Neil Bendle. (2021). Audio Mining:
The Role of Vocal Tone in Persuasion. Journal of Consumer Research, 48(2), 189-211.

Whipple, T. W., & McManamon, M. K. (2002). Implications of using male and female
voices in commercials: An exploratory study. Journal of Advertising, 31(2), 1-14.

Wirtz, J., & Mattila, A. S. (2004). Consumer responses to compensation, speed of
recovery and apology after a service failure. International Journal of Service Industry
Management, 15(2), 150-166.

Wirtz, J., Patterson, P. G., Kunz, W. H., Gruber, T., Lu, V. N., Paluch, S., & Martins, A.
(2018). Brave new world: Service robots in the frontline. Journal of Service
Management, 29(5), 907-931.


http://refhub.elsevier.com/S0148-2963(26)00295-X/h0110
http://refhub.elsevier.com/S0148-2963(26)00295-X/h0110
http://refhub.elsevier.com/S0148-2963(26)00295-X/h0110
http://refhub.elsevier.com/S0148-2963(26)00295-X/h0120
http://refhub.elsevier.com/S0148-2963(26)00295-X/h0120
http://refhub.elsevier.com/S0148-2963(26)00295-X/h0125
http://refhub.elsevier.com/S0148-2963(26)00295-X/h0125
http://refhub.elsevier.com/S0148-2963(26)00295-X/h0125
http://refhub.elsevier.com/S0148-2963(26)00295-X/h0130
http://refhub.elsevier.com/S0148-2963(26)00295-X/h0130
http://refhub.elsevier.com/S0148-2963(26)00295-X/h0130
http://refhub.elsevier.com/S0148-2963(26)00295-X/h0135
http://refhub.elsevier.com/S0148-2963(26)00295-X/h0135
http://refhub.elsevier.com/S0148-2963(26)00295-X/h0135
http://refhub.elsevier.com/S0148-2963(26)00295-X/h0140
http://refhub.elsevier.com/S0148-2963(26)00295-X/h0140
http://refhub.elsevier.com/S0148-2963(26)00295-X/h0140
http://refhub.elsevier.com/S0148-2963(26)00295-X/h0145
http://refhub.elsevier.com/S0148-2963(26)00295-X/h0145
http://refhub.elsevier.com/S0148-2963(26)00295-X/h0145
http://refhub.elsevier.com/S0148-2963(26)00295-X/h0150
http://refhub.elsevier.com/S0148-2963(26)00295-X/h0150
http://refhub.elsevier.com/S0148-2963(26)00295-X/h0155
http://refhub.elsevier.com/S0148-2963(26)00295-X/h0155
http://refhub.elsevier.com/S0148-2963(26)00295-X/h0155
http://refhub.elsevier.com/S0148-2963(26)00295-X/h0160
http://refhub.elsevier.com/S0148-2963(26)00295-X/h0160
http://refhub.elsevier.com/S0148-2963(26)00295-X/h0165
http://refhub.elsevier.com/S0148-2963(26)00295-X/h0165
http://refhub.elsevier.com/S0148-2963(26)00295-X/h0170
http://refhub.elsevier.com/S0148-2963(26)00295-X/h0170
http://refhub.elsevier.com/S0148-2963(26)00295-X/h0170
http://refhub.elsevier.com/S0148-2963(26)00295-X/h0175
http://refhub.elsevier.com/S0148-2963(26)00295-X/h0175
http://refhub.elsevier.com/S0148-2963(26)00295-X/h0175
http://refhub.elsevier.com/S0148-2963(26)00295-X/h0185
http://refhub.elsevier.com/S0148-2963(26)00295-X/h0185
http://refhub.elsevier.com/S0148-2963(26)00295-X/h0190
http://refhub.elsevier.com/S0148-2963(26)00295-X/h0190
http://refhub.elsevier.com/S0148-2963(26)00295-X/h0195
http://refhub.elsevier.com/S0148-2963(26)00295-X/h0195
http://refhub.elsevier.com/S0148-2963(26)00295-X/h0205
http://refhub.elsevier.com/S0148-2963(26)00295-X/h0205
http://refhub.elsevier.com/S0148-2963(26)00295-X/h0205
http://refhub.elsevier.com/S0148-2963(26)00295-X/h0210
http://refhub.elsevier.com/S0148-2963(26)00295-X/h0210
http://refhub.elsevier.com/S0148-2963(26)00295-X/h0210
http://refhub.elsevier.com/S0148-2963(26)00295-X/h0215
http://refhub.elsevier.com/S0148-2963(26)00295-X/h0215
http://refhub.elsevier.com/S0148-2963(26)00295-X/h0215
http://refhub.elsevier.com/S0148-2963(26)00295-X/h0220
http://refhub.elsevier.com/S0148-2963(26)00295-X/h0220
http://refhub.elsevier.com/S0148-2963(26)00295-X/h0225
http://refhub.elsevier.com/S0148-2963(26)00295-X/h0225
http://refhub.elsevier.com/S0148-2963(26)00295-X/h0230
http://refhub.elsevier.com/S0148-2963(26)00295-X/h0230
http://refhub.elsevier.com/S0148-2963(26)00295-X/h0230
http://refhub.elsevier.com/S0148-2963(26)00295-X/h0235
http://refhub.elsevier.com/S0148-2963(26)00295-X/h0235
http://refhub.elsevier.com/S0148-2963(26)00295-X/h0235
http://refhub.elsevier.com/S0148-2963(26)00295-X/h0235
http://refhub.elsevier.com/S0148-2963(26)00295-X/h0240
http://refhub.elsevier.com/S0148-2963(26)00295-X/h0240
http://refhub.elsevier.com/S0148-2963(26)00295-X/h0245
http://refhub.elsevier.com/S0148-2963(26)00295-X/h0245
http://refhub.elsevier.com/S0148-2963(26)00295-X/h0245
http://refhub.elsevier.com/S0148-2963(26)00295-X/h0250
http://refhub.elsevier.com/S0148-2963(26)00295-X/h0250
http://refhub.elsevier.com/S0148-2963(26)00295-X/h0250
http://refhub.elsevier.com/S0148-2963(26)00295-X/h0255
http://refhub.elsevier.com/S0148-2963(26)00295-X/h0255
http://refhub.elsevier.com/S0148-2963(26)00295-X/h0255
http://refhub.elsevier.com/S0148-2963(26)00295-X/h0265
http://refhub.elsevier.com/S0148-2963(26)00295-X/h0265
http://refhub.elsevier.com/S0148-2963(26)00295-X/h0270
http://refhub.elsevier.com/S0148-2963(26)00295-X/h0270
http://refhub.elsevier.com/S0148-2963(26)00295-X/h0270
http://refhub.elsevier.com/S0148-2963(26)00295-X/h0275
http://refhub.elsevier.com/S0148-2963(26)00295-X/h0275
http://refhub.elsevier.com/S0148-2963(26)00295-X/h0275
http://refhub.elsevier.com/S0148-2963(26)00295-X/h0280
http://refhub.elsevier.com/S0148-2963(26)00295-X/h0280
http://refhub.elsevier.com/S0148-2963(26)00295-X/h0280
http://refhub.elsevier.com/S0148-2963(26)00295-X/h0285
http://refhub.elsevier.com/S0148-2963(26)00295-X/h0285
http://refhub.elsevier.com/S0148-2963(26)00295-X/h0285
http://refhub.elsevier.com/S0148-2963(26)00295-X/h0290
http://refhub.elsevier.com/S0148-2963(26)00295-X/h0290
http://refhub.elsevier.com/S0148-2963(26)00295-X/h0290
http://refhub.elsevier.com/S0148-2963(26)00295-X/h0295
http://refhub.elsevier.com/S0148-2963(26)00295-X/h0295
http://refhub.elsevier.com/S0148-2963(26)00295-X/h0300
http://refhub.elsevier.com/S0148-2963(26)00295-X/h0300
https://www.forbes.com/sites/neilsahota/2024/03/06/ai-in-hospitality-elevating-the-hotel-guest-experience-through-innovation/
https://www.forbes.com/sites/neilsahota/2024/03/06/ai-in-hospitality-elevating-the-hotel-guest-experience-through-innovation/
https://www.forbes.com/sites/neilsahota/2024/03/06/ai-in-hospitality-elevating-the-hotel-guest-experience-through-innovation/
http://refhub.elsevier.com/S0148-2963(26)00295-X/h0320
http://refhub.elsevier.com/S0148-2963(26)00295-X/h0320
http://refhub.elsevier.com/S0148-2963(26)00295-X/h0325
http://refhub.elsevier.com/S0148-2963(26)00295-X/h0325
http://refhub.elsevier.com/S0148-2963(26)00295-X/h0325
http://refhub.elsevier.com/S0148-2963(26)00295-X/h0330
http://refhub.elsevier.com/S0148-2963(26)00295-X/h0330
http://refhub.elsevier.com/S0148-2963(26)00295-X/h0330
http://refhub.elsevier.com/S0148-2963(26)00295-X/h0335
http://refhub.elsevier.com/S0148-2963(26)00295-X/h0335
http://refhub.elsevier.com/S0148-2963(26)00295-X/h0335
http://refhub.elsevier.com/S0148-2963(26)00295-X/h0340
http://refhub.elsevier.com/S0148-2963(26)00295-X/h0340
http://refhub.elsevier.com/S0148-2963(26)00295-X/h0340
http://refhub.elsevier.com/S0148-2963(26)00295-X/h0345
http://refhub.elsevier.com/S0148-2963(26)00295-X/h0345
http://refhub.elsevier.com/S0148-2963(26)00295-X/h0345
http://refhub.elsevier.com/S0148-2963(26)00295-X/h0345
http://refhub.elsevier.com/S0148-2963(26)00295-X/h0350
http://refhub.elsevier.com/S0148-2963(26)00295-X/h0350
http://refhub.elsevier.com/S0148-2963(26)00295-X/h0350
http://refhub.elsevier.com/S0148-2963(26)00295-X/h0355
http://refhub.elsevier.com/S0148-2963(26)00295-X/h0355
http://refhub.elsevier.com/S0148-2963(26)00295-X/h0360
http://refhub.elsevier.com/S0148-2963(26)00295-X/h0360
http://refhub.elsevier.com/S0148-2963(26)00295-X/h0360
http://refhub.elsevier.com/S0148-2963(26)00295-X/h0365
http://refhub.elsevier.com/S0148-2963(26)00295-X/h0365
http://refhub.elsevier.com/S0148-2963(26)00295-X/h0365
http://refhub.elsevier.com/S0148-2963(26)00295-X/h0365
http://refhub.elsevier.com/S0148-2963(26)00295-X/h0370
http://refhub.elsevier.com/S0148-2963(26)00295-X/h0370
http://refhub.elsevier.com/S0148-2963(26)00295-X/h0370
http://refhub.elsevier.com/S0148-2963(26)00295-X/h0375
http://refhub.elsevier.com/S0148-2963(26)00295-X/h0375
http://refhub.elsevier.com/S0148-2963(26)00295-X/h0380
http://refhub.elsevier.com/S0148-2963(26)00295-X/h0380
http://refhub.elsevier.com/S0148-2963(26)00295-X/h0385
http://refhub.elsevier.com/S0148-2963(26)00295-X/h0385
http://refhub.elsevier.com/S0148-2963(26)00295-X/h0385
http://refhub.elsevier.com/S0148-2963(26)00295-X/h0390
http://refhub.elsevier.com/S0148-2963(26)00295-X/h0390
http://refhub.elsevier.com/S0148-2963(26)00295-X/h0390

M. Bruder and M. Paul

Xu, Qian, Zhou, Xinyue, Lu, Jingyi, & Zhang, Li (2014). Perceived Social Support
Reduces the Pain of Spending Money. Journal of Consumer Psychology, 25(2),
219-230.

Yeo, G. H., Lansford, J. E., & Rudolph, K. D. (2025). How does perceived social support
relate to human thriving? A systematic review with meta-analyses. Psychological
Bulletin, 151(9), 1089-1124.

Zimet, G. D., Dahlem, N. W., Zimet, S. G., & Farley, G. K. (1988). The multidimensional
scale of perceived social support. Journal of Personality Assessment, 52(1), 30-41.

20

Journal of Business Research 214 (2026) 116260

Maximilian Bruder is an Assistant Professor at the Chair for Value Based Marketing at the
University of Augsburg, Germany. His work has been published, for example, in Psy-
chology & Marketing. His research interests are in sensory marketing, branding, and
services marketing.

Michael Paul is a Professor of Value Based Marketing at the University of Augsburg,
Germany. His work has been published in journals such as Journal of Marketing, Journal of
the Academy of Marketing Science, Journal of Retailing, and Journal of Service Research.
His research interests are in services marketing, omnichannel marketing, and customer
experience.


http://refhub.elsevier.com/S0148-2963(26)00295-X/h0395
http://refhub.elsevier.com/S0148-2963(26)00295-X/h0395
http://refhub.elsevier.com/S0148-2963(26)00295-X/h0395
http://refhub.elsevier.com/S0148-2963(26)00295-X/h0400
http://refhub.elsevier.com/S0148-2963(26)00295-X/h0400
http://refhub.elsevier.com/S0148-2963(26)00295-X/h0400
http://refhub.elsevier.com/S0148-2963(26)00295-X/h0405
http://refhub.elsevier.com/S0148-2963(26)00295-X/h0405

	Service robot failure: the interplay of monetary compensation and voice anthropomorphism
	Maximilian Bruder, Michael Paul
	Nutzungsbedingungen / Terms of use:
	CC BY 4.0  

	Service robot failure: The interplay of monetary compensation and voice anthropomorphism
	1 Introduction
	2 Conceptual background and hypotheses
	2.1 Service failure and recovery
	2.2 Service robots and anthropomorphism
	2.3 Literature on service robot failure
	2.4 The interplay of service robot failure recovery and anthropomorphism
	2.5 Overview of studies

	3 Study 1
	3.1 Participants and procedure
	3.2 Experimental manipulations
	3.3 Measures and manipulation checks
	3.4 Results
	3.5 Discussion

	4 Studies 2a-c
	4.1 Study 2a
	4.1.1 Participants and procedure
	4.1.2 Experimental manipulations
	4.1.3 Measures and manipulation checks
	4.1.4 Results

	4.2 Study 2b
	4.2.1 Participants and procedure
	4.2.2 Experimental manipulations
	4.2.3 Measures and manipulation checks
	4.2.4 Results

	4.3 Study 2c
	4.3.1 Participants and procedure
	4.3.2 Experimental manipulations
	4.3.3 Measures and manipulation checks
	4.3.4 Results

	4.4 Discussion

	5 Study 3
	5.1 Participants and procedure
	5.2 Experimental manipulations
	5.3 Measures and manipulation checks
	5.4 Results
	5.5 Discussion

	6 General discussion
	6.1 Theoretical implications
	6.2 Managerial implications

	7 Limitations and future research
	CRediT authorship contribution statement
	Declaration of Competing Interest
	Appendix A: Scenario and Manipulations of Monetary Compensation
	Appendix B: Pictures of Service Robots
	Appendix C: Scales and items
	Data availability
	References


