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Abstract

Although robots are increasingly used in service provision, research cautions that consumers are reluctant to accept service
robots. Five lab, field, and online studies reveal an important boundary condition to earlier work and demonstrate that consumers
perceive robots less negatively when human social presence is the source of discomfort. We show that consumers feel less judged
by arobot (vs. a human) when having to engage in an embarrassing service encounter, such as when acquiring medication to treat
a sexually transmitted disease or being confronted with one’s own mistakes by a frontline employee. As a consequence,
consumers prefer being served by a robot instead of a human when having to acquire an embarrassing product, and a robot
helps consumers to overcome their reluctance to accept the service provider’s offering when the situation becomes embarrassing.
However, robot anthropomorphism moderates the effect as consumers ascribe a higher automated social presence to a highly
human-like robot (vs. machine-like robot), making consumers feel more socially judged.

Keywords Service robots - Social judgment - Embarrassment - Automated social presence - Anthropomorphism

That robots will be increasingly employed in frontline service
settings is strongly indicated by a 61% rise in sales of robots
for professional use from 2017 to 2018 (International
Federation for Robotics, 2019). Challenges associated with
aging populations and an ever-increasing shortage of person-
nel have led the healthcare sector to invest heavily in service
robots (Broadbent et al., 2010), and in the hospitality sector
“Pepper” the robot often greets and serves customers in res-
taurants, airports, and cruise ships (Blut et al., 2021; Mende
et al., 2019).

Following prior research, we define robots as “information
technology in a physical embodiment, providing customized
services by performing physical as well as nonphysical tasks
with a high degree of autonomy” (Jorling et al., 2019, p. 405).
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Importantly, this definition does not encompass self-service
technology such as ATMs or self-checkout machines owing
to their low level of autonomy.

Although reliance on service robots is rising, customers do
not always readily accept robots, and their use can evoke
skepticism and trigger negative feelings (Cai¢ et al., 2019;
Mende et al., 2019). Hence, theoretical and empirical explo-
ration is imperative to uncover how robots’ negative effects
can be attenuated or perhaps avoided altogether. We investi-
gate whether consumers are more accepting of service robots
in situations where human presence causes social
discomfort—particularly service settings that can create feel-
ings of being socially judged by the human service provider.
A perception of social judgment can arise owing to the prod-
uct that needs to be acquired, such as condoms (Dahl et al.,
2001), or through interaction with a frontline employee, as
when they are confronted with their own errors or forgetful-
ness (Grace, 2009). In such settings, the presence of others can
trigger feelings of embarrassment (Argo et al., 2005; Dahl
et al., 2001) owing to a fear that negative judgment will pose
a threat to one’s social identity (Edelmann, 1987; Higuchi &
Fukada, 2002).

This concern leads consumers to either avoid such situa-
tions by buying products such as medication to treat a sexually
transmitted disease (STD) or incontinence drugs online and to
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use self-service checkouts in physical stores (Krishna et al.,
2019; Jackson et al., 2014) or to retreat as quickly as possible
from an embarrassing situation that occurs unexpectedly
(Grace, 2009; Jones et al., 2018; Krishna et al., 2015).
Importantly, embarrassing service encounters can have long-
term negative consequences for companies because con-
sumers avoid the service provider in the future (Grace,
2009). In the healthcare domain, avoiding embarrassing situ-
ations can jeopardize consumers’ well-being.

We propose that being served by a robot instead of a human
can mitigate the fear of being socially judged because auto-
mation removes the human social presence that triggers per-
ception of social judgment (Argo et al., 2005; Dahl et al.,
2001). The concept of automated social presence has recently
been introduced and is defined as “the extent to which tech-
nology makes customers feel the presence of another social
entity” (van Doorn et al., 2017, p. 43). Compared to human
social presence, automated social presence should lead to low-
er perception of social judgment. This prediction is in line with
a recent study showing that a robot reduces feelings of embar-
rassment because of its lower perceived agency (i.e., being
able to act with intention and form opinions) (Pitardi et al.,
2021). However, whether robotic service translates into a
higher likelihood to acquire an embarrassing product or leads
to the consumer’s greater comfort when facing an
embarrassing situation is so far unclear. We expect service
robots to make customers feel less judged and more at ease
when acquiring an embarrassing product or being disparaged
by the service employee, leading to a preference for service
robots when the situation becomes embarrassing and to a
higher likelihood to accept the service provider’s offering.

We also explore the extent to which automated social pres-
ence of a robot is affected by anthropomorphism in terms of
having human-like features such as a face, arms, and legs.
While marketing has found anthropomorphism to increase
product and brand liking (Aggarwal & McGill, 2012), wheth-
er anthropomorphizing service robots enhances customer ex-
periences is unclear (Blut et al., 2021). We hypothesize that
robot anthropomorphism can trigger higher perceptions of au-
tomated social presence because the robot appears livelier and
more engaging (Jung & Lee, 2004; van Doorn et al., 2017).
While this effect may be desirable in many situations, robot
anthropomorphism and the related heightened automated so-
cial presence may backfire when consumers fear social judg-
ment. In these situations, consumers may perceive a highly
anthropomorphic robot as more judgmental than a machine-
like robot and therefore may be more reluctant to acquire an
embarrassing product and more likely to avoid a service pro-
vider after an embarrassing encounter. Previous literature has
indeed found patients to be less embarrassed during a medical
examination when instructed by a technical box than by a
robot with human-like features (Bartneck et al., 2010).
Further, more human-like conversational agents elicit more
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socially desirable responses, and less honest answers, to sen-
sitive questions (Schuetzler et al., 2018). We propose that
these effects may generalize to embarrassing situations in do-
mains beyond healthcare, such as hospitality services, and to
interactions with robots with different levels of human
likeness.

Our investigation makes three contributions to the litera-
ture. First, we show a key boundary condition to earlier work
cautioning that consumers are reluctant to accept service ro-
bots (Cai¢ et al., 2019; Mende et al., 2019). Importantly, we
find that consumers are more accepting of service robots in
situations where they fear human social judgment. We inves-
tigate an array of managerially relevant attitudinal and behav-
ioral outcomes, such as the propensity to acquire an
embarrassing product and likelihood to accept an alternative
offering from the same provider. Second, we show the under-
lying process driving this effect. Consistent with social iden-
tity theory (Edelmann, 1987; Miller & Leary, 1992), con-
sumers feel less socially judged by a robot than by a human,
resulting in a higher likelihood they will accept the service
provider’s offerings. We link the literature on embarrassment
(Dahl et al., 2001; Grace, 2009; Jones et al., 2018) and social
identity theory (Edelmann, 1987; Miller & Leary, 1992) to the
increasingly important research field of service robots and
technology (Huang & Rust, 2017, 2018; Kumar et al., 2016;
van Doom et al., 2017; Wirtz et al., 2018). Third, we demon-
strate the critical role of a service robot’s design in shaping
perceptions of automated social presence, in particular the
robot’s level of anthropomorphism. We show that a more
anthropomorphic robot is associated with greater automated
social presence, making people feel more judged and hence
increasing their tendency to avoid dealing with a company
when served by a highly human-like service robot.

Theoretical framework
Service robots

The increasing use of service robots to automate frontline
interactions by executing simple, standardized tasks and de-
livering services in a reliable, fast, and efficient way is
reflected in the emerging literature stream on service robots
(Huang & Rust, 2018, 2020; Wirtz et al., 2018). While current
research on service robots is largely conceptual, we review
empirical studies on the role of service robots across a number
of service settings. Table 1 gives a non-exhaustive overview
of the research into the acceptance and evaluation of service
robots and related relevant issues, such as robot
anthropomorphism.

Empirical evidence so far is mixed regarding whether con-
sumers accept or resist service by robots. For example, replac-
ing human employees with service robots can result in



769

Journal of the Academy of Marketing Science (2023) 51:767-784

‘(ssou

-Ipea1 A30[0uyo9) pue ‘uoneudLIo dIysuone|al s JOWoIsho ©
‘aziydiowodoryue 03 Aouapud) “a1) diysioumo [eosr3ojoydAsd
pue uonIugoo [e100s pue JSy ueamidq diysuone[ar oy ayerd
-poul et} SI0J9B} PAJR[AI-IdWOISND 1Y) Sk [[om se diysioumo
Ted13ojoyoAsd jo suondoorod pue uoniugoo [er0o0s £q paje
-IPOW “‘SOWOINO JOWIOISND PUL AIIAIS KDY [BIOAIS 0} PAje[dl

(L102)

pue pauyop st (dSV) douasaxd [eroos pajewoine Jo 3doouoo oy, + SOWIOJJNO OIAIOS PUB JAWOISN)) SO Joded [emdoouo) e 30 ur0O( UBA
“(sreow aredaxd ¢39) SuiAl] AJrep Jo sonIAnoe
Suruoyrad ur eoue)sisse uewny pardjaid inq (sd1qqoy “3-9)
SonIAIOE paoueyuo pue (Surdoosdsnoy “3-0) [eyuswunnsur douardjard (2100
Sururoysad 1oj doueysisse joqol panidjaid synpe 10pj0 -/+ Q0UB)SISSE ‘S)0q01 JO 90uR)daody SOA prouewngy SMOTAIONI] Te 10 Lrews
*KoudGe paarodiad 1omof 03 anp (seokojdwo
UBLINY “SA) J0QOI 9JIAIIS B [)IM SUNORIOIUI UM JOMO] sjuowodx (1200
S1 19)unooud Sursserrequid Afrenudjod e SuLmp JuswUsseLBqUg juowsseLrequId pajedronuy SOA prouewinyg QUITUO ‘SMITAIU] e 19 1prend
“10p1a01d 991A10s UBWINY © 0} paredwod J0qo1 991AIS
B I 10815 ST UONORJSHES JOWO)SNI ‘dINnJrej 90IAIdS B JOYy + uonoeJsies Jowoisny) SOA prouewny juowzadxo qe T (6107) OPHON
*SOWI0)NO
aanisod 1oy Anpiqisuodsar paAredied pue [onuod paArddzad
SOSBAIOUT AWOUOINE S,J0qOI AJTAIS Y} Jdnujur 0 feruojod
s Jowojsny) oqor oYy Jo diysioumo aareosad Loy JI sawogno
Q0IAIOS AIR3AU 10] 9[qISU0dsal [99] SIOWOISN)) "SAWOANO
9OIAIOS 9AIESOU JOJ JOU INQ SOUI0INO IIAIAS dAnIsod
10] Apiqisuodsar paArodIod SOseaIdap Yorym 91 I9AO [01UO0D Anqrsuodsar syuowLadxd (6100
[I0IABYQQ PAAIOIRd SISEAIOOP AWOUOINE S,)0qO0T 9IIAIOS Y -/+ QwonQ ON plOUBWINY-UON QUITUO ‘SMITAIU] ‘Te 30 Surpior
‘sy[se) asoy)
Surysidwoooe 10§ [y pue suewiny usdam}aq dpIodp pnoys
suuy Moy Jno sAe -ondyedwd pue ‘OAIMUI ‘[eonAJeue
‘[OTUBYOIW—SY[SB) IOIAIDS J0J paIrnbar soouoSi[ojur oy (8102)
safgroads yorym juswadeldar qol Ty Jo A10ay & Jo juswdoforag SOX 1oded remdaouo) jsny pue Sueny
‘sowed as1010%9 ur ojedronred
0} SUOT)USIUI [BIOTABYDQ SULIOMO] Jud)oduIod SSo] pue wem (6102
SS9[ Sk SaYor0 (UBWNY "SA) 9130qoI paAddied syuoned Alopig - asn 0} suonuIU] SOA prouewungy spuowiodxa prarg ‘Te 32 918D
‘(Jopnpur ‘I9[qeud)
S[10MIOU pUR [enpIAIpUI Y} Jo ‘(Juowode[dor) s1oxelored Jo
SHOMIOU [BULIOJ/UL AU} “(J[OS PAPUAIXD) [BNPIAIPUL A} 0} dIOW
ANQLYuOd AW YOIYM ‘(3[BaY dANIUS00 pue ‘[eroosoydAsd (8102
‘[earsAyd 1) ores Jop[o ur sojox yoddns do11y) 9ABY UBD S)0qOY -/+ ON prouewny SMOTAIONI] Te 32 918D
$10qo1 Jo doueidesoy
(-10+) ugwny o}
sSurpur,{ 10qoI JO 19T o|qeuea juspuedo  pareduwio) adKy 10q0y Sumeg / poyeN Jodeq

$)0qOI ITAIDS JO 20ue)dodde Y} U0 YoI1easay

L 31qeL

pringer

Qs



Journal of the Academy of Marketing Science (2023) 51:767-784

770

Juowdpn( [e100s 19y3Iy pue 20uasaId [B100S pajetoine Jo suon
-dooiod s103311 (30qOI OYI[-OUIYORW B "SA) 10q0I A¥I[-Uewuny
AJy31y & 181 yons 109439 ay sdjeopow wisiydiowodoryue
j0qoy ‘syonpoid Suisserrequio a1rnboe 0} 0ULION]AT IWNSUOD
Qw0210 djoy $)0qo1 991A1s ‘Ajjuanbasuo)) ‘uonenyis
Q0IAIOS FuIsseLeqUID Uk 90B] 0} SulAey uoym pagpnl ssof 99

Suuygo
s Jop1aoid 901A10s & (3doooe jou

syuowIodxo

SIOWNSUOD SAYeW (I9PIA0Id 9OTAISS UBWUNY "SA) JOQOI IIIAIIS Y/ 'sA) 3dodoe ‘uBwNy “SA J0QOI 10D SO SnoLIe A PIPY pue qe[ ‘auruQ
[OIBISaI JUSLIND)
'S10q01 9JIAISS
prouewny dsn 0} SUOHUAUI SISWNSUOD UO J09J dAnIsod
® SB[ WIN} Ul yorym quatko(us pasreorad saouonpjur Ajoanisod
jSnp paAIedIad  SISWNSUOD Jey) ONS SINOJ0 UOHRIPIIA IS}
PaA101ad  SIOWNSUOD UO 109J0 dANISOd € SBY J0qO1 901AIDS
& Jo wsrydiowodorypuy Y31y SI I0JWO USYM JI 9SBIIOIP 6102) Te ¥
pue MOJ SI LOJWod udym wisiydiowodoyue aseaIdUl SaNd dZeLD) asn 0} suonuAU| ON prouewny JuoWLddXd PaL]  ULSIAIXUI] UBA
‘uonduwmnsuod pooy Ul ASeAIdUI ) SIAPNQ (AYI[-SUIYoRUL “3°T)
10qo1 drydiowodoryue SS9 10919 SIY} dJeIOPOUl POOJ JO
SSoury[eay pue ssausuISuo[aq [B1O0S HOJWOISIP JUISLAIOUT 0} (6102
Surmo 101ABY2q A101BSUSdUIOD OSBAIOUI S)0QOI 9JIAIS prouewny s101A®Ydq A1ojesuadwio)) SO snourep  syuowLRdxe qel pue auluQ ‘Te 30 OpudI\
10qO1 3y} JO FuDyI|
pue yuLem uodmeq diysuone[or oy pojeIpat SSOUIUUBIU )
‘syuowSpn( 0oudjeduwiod 109)Je A[uedyIugIs Jou pIp Inq YHurem (6102
[eo13oj0oyoAsd sasearour joqor 1ownsuod e jo wsiydiowodorypuy sopmIye JOWnsuo)) SO Snoue A syuowodxa auIuQ Te 30 wiry]
JUSWISSBLIBQUID
"UOTJBUIIIEXD [BOIPIUWL uoneIs JUSWIAOW PURY ‘Yono}
B UI (JOQOI OYI[JI] B PUB J0QOI [BIIUYIJ) B SA) XO( [BIIUYI) 90kJ ‘UMOp 9ZeF ‘9[IWS SNOAIU 0102
€ (1M SUPORIOUI UM POSSELIBqUID SSO] o1om sjuedionted ‘Yrys ozed ‘Aeme pedy ‘YIys dImsog ON Snoue A juowLddxe qe]  [e 39 Jodupeqg
wsydiowodonpue 100y
"UDAIS SI [9AQ]
[B1O100S PUE JOMNIBW ‘[ENPIAIPUL S JB SIJIAIIS PAIDAI[IP-}0qOI
Surpunoins suonsanb (oIS Sy} JO MIIAIIAO UV “PIUILILXD
dIe [opout 90ue}dodor 1001 IIAISS AY) SIOUBAPE puB
‘51001 9JIAISS 0) Poje[al Sk SIOIABYQq pue sjorfaq ‘suondoorod
JOWINSUOY) “9JeUIIOP [[IM SUBWINY SNSIOA S}0QOI SYSB} IDIAIIS (8102)
J0 s2dA) yoIym 10 SUINO PUE $10OI IITAIDS SUIJIP SIOYINE A, ON Joded [emdoouo) Te 19 ZIAN
uewny 0}
s3urpur] 30qo1 Jo 91 d1qeurea juopuade  paredwo) adKy 10q0y Sumog / poyeN 1odeg

(ponunuod) T 3[qeL,

pringer

Qs



Journal of the Academy of Marketing Science (2023) 51:767-784

771

negative service outcomes. In hospitality services, interacting
with a service robot rather than a human employee can trigger
feelings of eeriness and human identity threats, leading to
consumers’ compensatory behaviors such as status consump-
tion and increased food intake (Mende et al., 2019). The el-
derly rated a robotic coach lower than a human coach on
warmth and competence and as a consequence were less likely
to participate in exercise games (Caié et al., 2019). However,
after a service failure, consumers may evaluate a service robot
more favorably than a frontline human service employee
(Merkle, 2019), and robots have been found to reduce embar-
rassment (Pitardi et al., 2021).

Other research has highlighted that preference for a robot
over a human can be task-specific. For instance, older people
preferred robotic to human assistance for some instrumental
activities such as housekeeping or setting medication re-
minders but not for other common daily living tasks, such as
shaving, walking, or getting dressed (Smarr et al., 2012).
Older people also perceived socially assistive robots as having
a positive impact on co-creating service value (e.g., as an
extended self, an enabler, and an ally) but also as having co-
destruction potential (e.g., as a deactivator, a replacement, and
an intruder) (Cai¢ et al., 2018).

Studies have also investigated the impact of robot design,
which often varies to match the service context and the char-
acteristics of the consumer (Lu et al., 2020). One important
element affecting robot acceptance is the degree of anthropo-
morphism, which is inherently required for a robot’s ability to
engage in meaningful interactions (Duffy, 2003).
Anthropomorphizing objects means imbuing the objects with
“the real or imagined behavior of nonhuman agents with
human-like characteristics, motivations, intentions, or emo-
tions” (Epley et al., 2007, p. 864). One perception is that
consumers respond positively to robots with human-like be-
havioral characteristics because they can relate easily to them
and bond with them (Broadbent et al., 2013), and research
results have highlighted the favorable impact of anthropomor-
phizing service robots on customers’ trust, intention to use,
and enjoyment (van Pinxteren et al., 2019).

However, another school of thought cautions that robot
anthropomorphism can backfire, often building on the uncan-
ny valley theory (Mende et al., 2019; Mori et al., 2012). This
theory proposes that amplifying human-likeness increases af-
finity for the robot until the robot closely resembles a human.
Then, a strong feeling of uncanniness occurs, resulting in a
radical shift from positive to negative responses because a
robot that looks human often cannot enact the expected human
behavior (Mori et al., 2012). Empirical research shows that, as
predicted by the theory, anthropomorphizing a robot increases
psychological warmth up to a certain point, where it decreases
liking owing to a feeling of uncanniness (Kim et al., 2019). In
some cases, making a robot less anthropomorphic decreases
negative consumer responses (Mende et al., 2019). For

example, a technical box that gave instructions during a med-
ical examination elicited less embarrassment than an anthro-
pomorphic robot (Bartneck et al., 2010). Research into anthro-
pomorphism in human-robot interaction has also examined
other robot features, such as autonomy (Kahn et al., 2006).
In one study, perceived autonomy of a service robot led to
customers feeling lower levels of control and responsibility
for positive outcomes (Jorling et al., 2019).

Overall, previous research has yielded mixed findings re-
garding the acceptance of service robots and the role of robot
anthropomorphism. Therefore, exploration of potential
boundary conditions affecting the extent to which consumers
accept robots serving them is important. Furthermore, the lit-
erature has so far largely linked anthropomorphism to feelings
of uncanniness and has not empirically examined whether
robot anthropomorphism also affects the automated social
presence ascribed to a robot.

Embarrassment and social judgment

Previous work has investigated different types of
embarrassing situations, like being the center of attention or
committing a faux pas (Sabini et al., 2001). Embarrassment
can occur in various service settings, such as during purchase
of products like body care or sex-related products (Jones et al.,
2018; Krishna et al., 2015; Lau-Gesk & Drolet, 2008) or in
some use situations, such as when the credit card is denied
while paying the bill.

Ample evidence shows that human social presence plays a
central role in determining consumer behaviors and attitudes
(Argo et al., 2005; Dahl et al., 2001). While social presence
may enhance service satisfaction when the service experience
is positive (He et al., 2012), scholars have also emphasized
potential downsides of social presence (Esmark et al., 2017;
Grewal et al., 2020). One drawback is that the real or imagined
social presence of others can result in consumers feeling so-
cially judged in embarrassing situations. This perception leads
consumers to avoid purchasing embarrassing products, with-
draw as quickly as possible from the embarrassing situation,
or avoid the service provider for future transactions (Argo
et al., 2005; Dahl et al., 2001; Grace, 2009).

The social evaluation model posits that embarrassment is
caused by the feeling of being negatively or undesirably eval-
uated by others (Manstead & Semin, 1981; Miller, 1996;
Semin & Manstead, 1981). As people have a concern for
how they are appraised by others, negative social judgments
can evoke a threat to their social identity (Edelmann, 1987,
Miller & Leary, 1992) and influence patronage decisions
(Grace, 2009). This social identity threat corresponds with
the premise of social identity theory that an individual strives
to achieve a satisfactory image of the self.

Previous work has shown that specific frontline employee
behaviors, such as criticizing a customer, can pose a threat to a

@ Springer
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customer’s social identity (Habel et al., 2017). Consumers go
to great lengths to avoid social judgment by others and protect
their social identity, endangering their health, engaging in
risky behavior, and avoiding medical care even when major
health problems are present (Helweg-Larsen & Collins, 1994;
Kiefe et al., 1998). Research findings suggest that having to
shop for a sensitive product that others may not approve of can
be perceived as a threat to social identity, provoking feelings
of social judgment when others are present. When making an
embarrassing purchase, consumers visit less-crowded stores,
avoid asking employees for help, and wait for other customers
to leave the aisle (Blair & Roese, 2013). More recently, con-
sumers have started to shop online for items such as dieting
products or plus-size clothing and to opt for using self-service
checkout systems when, for example, purchasing condoms
(Krishna et al., 2019; Jackson et al., 2014).

However, online purchases and self-service checkouts can
pose difficulties through technological complexity or tempo-
ral issues (i.e., the product not being immediately accessible
via the internet) (Miyazaki & Fernandez, 2001; Young et al.,
2017). In addition, use of self-serving technologies and online
retailers may raise legal, ethical, and safety issues, as when
buying medications in pharmacies (Fung et al., 2004).
Importantly, these strategies do not work when the source of
embarrassment lies in social interaction between a frontline
employee and a customer (Miller & Leary, 1992). While con-
sumers can at least mentally prepare themselves when having
to acquire an embarrassing product, interactional situations
often occur unexpectedly, such as when a service employee
criticizes customers or confronts them with their own errors
(Grace, 2007, 2009).

Building on literature showing that human social presence
in service interactions can elicit negative feelings (Dahl et al.,
2001; He et al., 2012), we expect these discomforting feelings
to decrease when social presence is automated through use of
a service robot in place of a human service provider. In these
situations, the automated service interaction may reduce a
consumer’s apprehension of social judgment (Higuchi &
Fukada, 2002), a prediction in line with a study showing that
a robot reduces feelings of embarrassment (Pitardi et al.,
2021). This reduction should make it easier to face a situation
such as acquiring embarrassing products or facing criticism by
a frontline employee. As a consequence, consumers prefer
robot service providers over human ones in embarrassing sit-
uations, and are more likely to accept the service provider’s
offering instead of retreating as quickly as possible. We
propose:

H1 In a more (vs. less) embarrassing service encounter, con-
sumers are more likely (a) to prefer a robot over a human
service provider, and (b) to accept a service provider’s
offering when served by a robot (vs. a human service
provider).

@ Springer

H2 The effect of the robot (vs. human) service provider on
consumers’ likelihood to accept a service provider’s of-
fering is mediated by social judgment such that con-
sumers feel less socially judged by a service robot (vs. a
human service provider) in an embarrassing situation.

Empirical overview

We test our hypotheses in a series of five experiments
(Table 2). Study 1, a laboratory study, shows that when having
to acquire an embarrassing product through an in-person en-
counter with a human or an encounter with a robot service
provider, consumers prefer the robot over the human service
provider.! Study 2, a field study, comprises a real advertising
campaign on Facebook which shows that users are more likely
to click on an ad promoting an embarrassing service when the
ad features a robot rather than a human service provider.?
Studies 3—5 were conducted online through the platform
Prolific.’ Study 3 shows that consumers are more likely to
accept an alternative offering from a robot (vs. human) when
confronted with their own error. Study 4 sheds light on the
underlying process and establishes that consumers feel less
socially judged by a robot and therefore are more likely to
acquire an embarrassing product in a pharmacy. Study 5 em-
pirically tests a third hypothesis on the role of robot anthropo-
morphism. We show that consumers feel less judged by a
machine-like robot than by a highly human-like robot, owing
to differences in perceived automated social presence, affect-
ing the likelihood the consumer will acquire an embarrassing
product.

[llustrative photos of the service providers used across the
studies appear in Fig. 1. Details of all instructions, manipula-
tions, and measures used in our studies, as well as further

! Given limited access to the participant pool, we collected responses for Study
1 from all students who signed up to complete this lab session (rather than
determining an a priori sample size; Kupor & Laurin, 2020). A sensitivity
power analysis in G¥Power (v3.1; Faul et al., 2009) indicated that this sample
size provided 80% power to detect a medium-sized effect (w = 0.28) for the
difference between conditions.

2 We determined the number of Facebook users on the basis of an estimated
test power of 80% (Mookerjee et al., 2021).

* A priori power analysis using G*Power (power of 0.80 and an alpha error
probability of 0.05) yielded a minimum sample of 351 to detect a small to
medium-sized two-way interaction effect (f = 0.15) between service provider
and embarrassment. Given that we excluded participants who failed our atten-
tion checks (regarding human vs. robot service provider and the situation/
product that was described), we overrecruited by about 15% and requested
samples of 405 respondents for Studies 3 and 4, but sometimes received more/
fewer responses because participants started the study simultaneously. Given
that the differences between robots with varying levels of anthropomorphism
are expected to be smaller than differences between a robot and a human, we
seek adequate power to detect a small interaction effect (f = 0.10) in Study 5.
While the required sample size was 787, financial constraints allowed us to
collect only 709 responses.
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analyses of our data including robustness checks, appear in the
Web Appendix.

Study 1

Participants were 104 students who took part in a laboratory
study for money or course credit. Six participants were ex-
cluded from the analysis because they did not read the instruc-
tions properly, leaving a final sample of 98 (51 males, Mg =

20.94, SD,ge = 3.64). The study employed a two-cell (embar-
rassment: high vs. low) between-subjects design.

Pretest of the stimuli

We pretested our manipulation with a sample of 200 Dutch
students recruited from Prolific (76 males, Myg. = 21.77,
SD,ge = 2.92) in a scenario-based study with a 2 cell (embar-
rassment: high vs. low) between-subjects design. We asked
respondents to indicate how embarrassed, uncomfortable,
ashamed, and awkward they would feel to acquire each of

Study 1: Lab study

Robot

Human

Study 2: Photo stimuli

Robot

Human

Study 3: Photo stimuli

Study 4: Photo stimuli

Study 5: Photo stimuli

Highly human-like Robot Machine-like Robot

Fig. 1 Illustrative photos of the service providers used across the studies
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either three more embarrassing products (a chlamydia self-
test, a sex toy, and hemorrhoid cream) or less embarrassing
products (a COVID-19 self-test, a fitness massage ball, and
hand cream) (Cronbach’s & = 0.92-0.97; 1 = “strongly dis-
agree” and 7 = “strongly agree”; Dahl et al., 2001).
Afterwards, respondents ranked which product would be most
embarrassing to buy (high embarrassment condition) or least
embarrassing to buy (low embarrassment condition).

An analysis of variance (ANOVA) revealed that the highly
embarrassing products were indeed perceived as more
embarrassing (MsTD setttest = 4-25, Mhemorrhoid cream = 4.26,
Miex oy = 4.90) than the less embarrassing products (Mcovip-
19 selftest = 2:33, Mhand cream = 1.91, Miiness massage ball =
2.27; F(1,198) = 170.38, p < 0.001). Furthermore, partici-
pants felt significantly more embarrassed about the product
they ranked as most embarrassing (M = 5.42) than about
the product ranked as least embarrassing (M = 1.23;
F(1,198) = 876.30, p < 0.001).

Procedures

In our main study, we showed participants either the three
highly or the three less embarrassing products and asked them
to indicate their level of embarrassment employing the same
scale as in the pretest (Cronbach’s o« = 0.89-0.95).
Afterwards, respondents were asked to rank the products ac-
cording to how embarrassed they would be to buy those. They
were then instructed to acquire the product they ranked as
most embarrassing (high embarrassment condition) or least
embarrassing (low embarrassment condition).

Respondents were told that they could get a free sample of
the chosen product at two locations, with either a human ser-
vice provider or a service robot present. As locations, we used
two rooms with a table displaying the products, together with
paper bags to wrap the product in. Participants were told that
neither service provider would know which product had to be
acquired and therefore the participant would need to state it.
Once respondents entered the location, the service provider
said the following:

Hello, which is the product you have to acquire? Please
take it now from the table. Next to the door you will find
paper bags. Take one to carry the product back to your
cubicle and continue with the study. Thank you.

We carefully instructed our student assistant who served as
the human condition to use identical wording, speak in a
monotone, and maintain a neutral facial expression to ensure
comparability with the robot. Control variables (age, gender,
education, and COVID-19 concerns) were measured at the
end of the survey.

Results

Manipulation check An ANOVA revealed that participants
felt significantly more embarrassed about the product ranked
as most embarrassing (M = 5.21) than about the product
ranked as least embarrassing (M = 1.32; F(1,96) = 604.55,
p < 0.001). In the high embarrassment condition, 37.5% of
the participants ranked the hemorrhoid cream as most
embarrassing (M = 4.75), 33.3% the sex toy (M = 4.22),
and 29.2% the STD self-test (M = 4.53). In the low embar-
rassment condition, 60% of the participants ranked the hand
cream as least embarrassing (M = 1.56), 22% the COVID-19
self-test (M = 2.46), and 18% the fitness massage ball (M =
1.98).

Choice of service provider We performed a binary logistic
regression with type of product as independent variable and
choice of service provider as dependent variable, controlling
for age, gender, and COVID-19 concerns. Results show a
significant effect of type of product: participants were more
likely to choose the service robot when having to acquire the
highly embarrassing product (Choice,opor = 75%,
Choicepyman = 25%), whereas they were more likely to
choose the human service provider when having to acquire
the less embarrassing product (Choice,opor = 32%,
Choicepuman = 68%; Wald x> = 15.82, p < 0.001, n* =
0.43).

Discussion

Study 1 involved actual human-robot interaction and shows
that respondents were more likely to choose the service robot
when acquiring a highly (vs. less) embarrassing product: a
higher proportion of respondents chose to acquire the
embarrassing product from the service robot rather than the
human service provider, supporting Hla. In contrast, in line
with previous findings that people respond more positively to
human than to robot service providers (e.g., Mende et al.,
2019), participants were more likely to choose the human
service provider when having to acquire a less embarrassing
product.

Study 2

We randomly exposed 11,815 Facebook users (5220 males,
mean age not disclosed) to one of four advertisements (a 2
(service provider: robot vs. human) x 2 (embarrassment: high
vs. low) between-subjects design). The ads were displayed on
the Facebook news feed as sponsored posts saying “Check
your fat percentage! Consult our robot advisor to prevent
overweight and obesity (high embarrassment condition) / to
assess your fitness and nutritional diet (low embarrassment
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condition). Have a chat online about your health and body
composition.”

Pretest of the stimuli

We pretested our advertisement with a sample of 101 U.K.-
based respondents recruited from Prolific (27 males, M,z =
40.15, SD,g. = 12.88) in a scenario-based study with a 2 cell
(embarrassment: high vs. low) between-subjects design. In the
high embarrassment condition, participants were told to imag-
ine that they are struggling with overweight and have recently
read about the potential negative consequences of obesity. In
the low embarrassment condition, participants were told to
imagine that they are trying to live a healthy lifestyle and have
recently read about the positive effects of a nutritional diet and
regular exercise. Respondents reported their embarrassment
on a four-item scale (Cronbach’s o = 0.96; 1 = “strongly
disagree” and 7 = “strongly agree”; Dahl et al., 2001).
Participants then saw advertisements about checking the fat
percentage to prevent overweight and obesity (high embar-
rassment condition) or to assess fitness and nutritional diet
(low embarrassment condition), where they could indicate
their preference for a robot versus human counselor. An
ANOVA revealed that participants felt significantly more
embarrassed to talk with someone about their overweight
and obesity (M = 4.54) than about fitness performance issues
(M = 3.47; F(1,99) = 9.07, p = 0.003).*

Field study

We targeted Facebook users located in the U.K. but did not
restrict participants on the basis of any other demographic
factors. The ads were shown for four days in total (all ad
specifications can be found in the Web Appendix). If users
clicked on the ad, they were redirected to a page explaining
that the ad was part of an academic research project. We used
the click-through rate (CTR) as the dependent variable. CTR
is a commonly used digital marketing metric that shows the
number of clicks relative to the number of times the ad was
displayed.

Results

We computed the CTR for each condition and analyzed the
differences in CTR across conditions. The CTR for the
embarrassing ad featuring the robot (1.26%) is significantly

A binary logistic regression with high (vs. low) embarrassment situation as
independent variable on the choice between a robot vs. human service provider
revealed that participants are more likely to click on the website with a service
robot when the service is considered to be highly embarrassing (Choice,gpo; =
64.7%, Choicepyman = 35.3%), whereas the opposite is true when the service
is perceived to be less embarrassing (Choice g = 44%, Choicepyman = 56%;
Wald x* = 4.30, p = 0.038, 1> = 0.21).

@ Springer

higher than CTR for the embarrassing ad featuring the human
(0.74%; Wald x2 = 4.37, p = 0.037,12 = 0.03). This range
of CTRs is comparable to the rates in other recent research
using Facebook advertising field studies (Kupor & Laurin,
2020). The difference in CTR between robot (0.93%) and
human (0.73%) for the less embarrassing ad is not significant
(Wald x2 = 0.81, p = 0.37).

Discussion

Study 2 corroborates the results of Study 1: in a field study
setting on social media, consumers may prefer a robot over a
human when the topic is embarrassing. Results showed that a
robot (vs. human service provider) was more effective at gen-
erating clicks with social media advertising for an
embarrassing health-related service, supporting H1b. This re-
sult has implications for real-world behavior because con-
sumers tend to endanger their health and avoid medical care
even when health issues are present (Helweg-Larsen &
Collins, 1994; Kiefe et al., 1998). Robotic advisors may be a
viable option for consumers who tend to avoid consulting
health practitioners out of embarrassment.

Study 3

Study 3, which was set in a hospitality context, examined a
situation where embarrassment arises from an error on the side
of the consumer (Grace, 2009). We recruited 405 participants
on Prolific and excluded 25 owing to a failed attention check,
leaving a final sample of 380 participants (221 males, Myg. =
25.54, SD,g. = 8.22) for a study with a 2 (service provider:
robot vs. human) x 2 (embarrassment: high vs. low) between-
subjects design. Respondents were asked to imagine going out
for dinner and encountering a host at the restaurant’s entrance
who welcomes guests. They are told that they cannot enter,
either because they forgot to make a reservation (a highly
embarrassing service situation resulting from an error on the
side of the consumer) or because the restaurant is full (a less
embarrassing service situation). They subsequently reported
their embarrassment on a four-item scale (the same as that
used in Studies 1 + 2) (Cronbach’s & = 0.89). Respondents
then imagined standing in front of the restaurant, which was
shown in the photo. We manipulated service provider type by
showing the host as either a human or a humanoid robot
(“Pepper”) (see Fig. 1).

As the dependent variable, we assessed participants’ like-
lihood to accept an alternative offer from the service provider
and eat at another restaurant owned by the same owners, mea-
sured on a four-item scale (e.g., “Eating at the other restaurant
seems to be a good alternative”; Cronbach’s « = 0.83; 1 =
“strongly disagree” and 7 = “strongly agree”).
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Results

Manipulation check An ANOVA revealed that participants
felt significantly more embarrassed when they were not
allowed to enter the restaurant because they did not have a
reservation (Mpjg, = 4.55) than when the restaurant was full
Mjow = 3.70; F(1,379) = 26.919, p < 0.001).

Likelihood to accept alternative offering An ANOVA re-
vealed that participants would rather eat at the other restaurant
of the same owners after they had faced a less (vs. more)
embarrassing service encounter (Mpjgh = 3.64, Moy, =
3.82; F(1,376) = 5.38, p = 0.021). The main effect of service
provider (robot vs. human) on the likelihood to accept the
alternative offering was not significant (p = 0.426). The crit-
ical two-way interaction between service provider and type of
situation (F(1,379) = 7.14, p = 0.008, np2 = 0.02) indicated
that participants were more likely to accept the alternative
offering recommended by the robot (M,ypot = 3.77) than that
of the human when denied entrance because no reservation
had been made (Mpyman = 3.50; F(1,376) = 6.24,p = 0.013,
np2 = 0.02). However, results showed no difference between
the hosts when participants were not allowed to enter because
the restaurant was full (M;gpot = 3.75, Mpuman = 3.89; p =
0.194). When denied entrance by the human host, participants
were less likely to dine at the other restaurant when facing a
more (vs. less) embarrassing service encounter (Mygn = 3.50,
Miow = 3.89; F(1,376) = 12.12,p = O.OOl,np2 = 0.03). This
choice was not the case for the service robot (Myign = 3.77,
Miow = 3.75; p = 0.800).

Discussion

Study 3 adds to the previous studies by examining another
managerially relevant dependent variable, namely the likeli-
hood to accept an alternative offering from the same service
provider. We find that if a service robot (vs. a human) denies
entrance and reminds consumers of their own forgetfulness,
consumers are less likely to show the typical avoidance reac-
tion documented in previous literature (Grace, 2009) and are
instead more open to accept alternatives from the same service
provider. This finding supports H1b.

Study 4

Study 4 is set in a pharmacy context and examined whether
the intention to acquire an embarrassing product differs when
consumers encounter a robot (vs. human service provider). It
also sheds light on the underlying process and examines the
mediating role of social judgment. Using Prolific, we recruited
410 participants and excluded three owing to a failed attention
check. The final sample comprised 407 participants (226

males, Myge = 27.48, SD,e = 9.32) for a study with a 2
(service provider: robot vs. human) x 2 (product embarrass-
ment: high vs. low) between-subjects design. Respondents
were asked to imagine getting a prescription from a doctor
to buy antibiotics for either a sexually transmitted disease
(highly embarrassing product) or an ear infection (less
embarrassing product) and to subsequently report their embar-
rassment (see Study 1; Cronbach’s o« = 0.95). Respondents
then imagined standing in front of the pharmacy, which was
shown in the photo. We manipulated service provider type by
showing either a humanoid robot (“Pepper”) or a human in the
pharmacy (see Fig. 1).

As the dependent variable, we assessed participants’ inten-
tion to acquire the medicine, measured on a four-item scale
(e.g., “How likely are you to get your antibiotics at this phar-
macy instead of going to another pharmacy?”’; Cronbach’s o
= 0.83; 1 = “strongly disagree” and 7 = “strongly agree”).
Our measure of social judgment (e.g., “I was concerned that I
was being evaluated in an undesirable way by others”;
Cronbach’s o« = 0.95; 1 = “strongly disagree” and 7 =
“strongly agree”) was adapted from previous research using
a 6-item Likert scale (Manstead & Semin, 1981; Miller, 1996;
Semin & Manstead, 1981).

Results

Manipulation check An ANOVA revealed that participants
felt significantly more embarrassed when acquiring antibiotics
against an STD (Mg, = 4.73) than antibiotics against an ear
infection (Myo,, = 1.90; F(1,406) = 460.59, p < 0.001).

Intention to acquire the medicine An ANOVA revealed a
significant main effect: participants’ intention to acquire the
medicine was higher when they sought to acquire the less
embarrassing product (Mpjen = 5.31, Mjoy, = 5.59;
F(1,401) = 7.93, p = 0.005). The main effect of service
provider was marginally significant, p = 0.062). The critical
two-way interaction between service provider and product
type was also significant (F(1,405) = 26.89, p < 0.001, np2
= 0.006).

Simple effects show that participants had stronger inten-
tions to acquire a less embarrassing product at the pharmacy
when a human service provider was present rather than a robot
(Miobot = 5.24, Mpyman = 5.94; F(1,401) = 25.46,p < 0.001,
np2 = 0.06). However, the effect flipped for acquisition of a
highly embarrassing product: participants encountering a ro-
bot in the pharmacy had greater intentions to acquire the
embarrassing product than participants encountering a human
(Miobot = 5:48, Mpuman = 5.15; F(1,401) = 5.38, p = 0.021,
np2 = 0.01). When confronted with a human service provider
in a pharmacy, participants were less likely to buy the
embarrassing product (Myjgy, = 5.15) than the less
embarrassing product (Myo,, = 5.94; F(1,401) = 32.26,p <
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0.001, npz = 0.07). This was not the case for the service robot
(Mpjgn = 5.48, My, = 5.24; F(1,401) = 2.79, p = 0.096).

Mediation by social judgment An ANOVA revealed that par-
ticipants felt more judged by the human than by the robot
(Miobot = 2-49, Mpuman = 3.10; F(1,403) = 21.56, p <
0.001) and when acquiring the embarrassing product (Myjgp,
= 3.44, M}y, = 2.16; F(1,403) = 93.64, p < 0.001). We also
find the critical two-way interaction between service provider
and product type to be significant (F(1,406) = 29.37, p <
0.001, npz = 0.07). Contrasts showed that those acquiring
the embarrassing product felt significantly less socially judged
when they encountered a robot (M;opee = 2.77) instead of a
human service provider Mpyman = 4.10; F(1,403) = 49.52, p
< 0.001, npz = 0.11), whereas no difference occurred for the
less embarrassing product (M;opor = 2.21, Mpuman = 2.10;
F(1,403) = 0.31, p = 0.579).

The moderated mediation analysis (Model 7; Hayes, 2015)
revealed a conditional indirect effect of service provider on
intentions to buy the medicine through social judgment when
acquiring the embarrassing product (95% CI[0.21, 0.49]), but
not when acquiring the less embarrassing product (95% CI
[-0.13, 0.05]). Thus, as expected, consumers felt less socially
judged by a robot than a human, which drove their intentions
to buy the embarrassing product.

Discussion

Study 4 not only corroborates our finding that consumers are
more likely to acquire an embarrassing product from a robot
than from a human service provider (supporting H1b), but also
sheds light on the underlying process and reveals that con-
sumers feel less judged by a robot than by a human when
having to acquire an embarrassing product, supporting H2.
In line with previous literature, we find that consumers prefer
human service providers to robotic providers in a less
embarrassing situation (Cai¢ et al., 2019; Mende et al., 2019).

The role of robot anthropomorphism

Previous literature has shown that robot anthropomorphism—
designing a robot to look like a human—can be a double-
edged sword. While anthropomorphic robots are more trusted
and are more enjoyable to interact with than their less anthro-
pomorphic counterparts, they can elicit feelings of threat and
uncanniness (Blut et al., 2021; Kim et al., 2019; Mende et al.,
2019; van Pinxteren et al., 2019). Unclear is whether anthro-
pomorphism also alters the automated social presence that is
ascribed to a robot. Since a robot’s automated social presence
reflects the extent to which it is perceived as a social entity
(van Doorn et al., 2017), automated social presence is also
likely to affect consumers’ perceptions of a robot’s capacity

@ Springer

to socially judge. However, to the best of our knowledge,
studies so far have not connected a robot’s anthropomorphic
appearance to its social presence.

We expect that consumers ascribe greater automated social
presence to more anthropomorphic robots. First, research has
shown that a robot with more human-like social abilities is
perceived as having greater social presence than a robot that
behaves less like a human (Heerink et al., 2008). Second,
related research on robot (dis)embodiment has shown that
people react differently to embodied robots than to their non-
embodied counterparts. In particular, physical embodiment
(interacting with the actual social robot vs. the virtual robot
shown in a video) yields higher social presence and a more
positive evaluation of the robot (Jung & Lee, 2004). Similarly,
participants put more effort into a negotiation game when they
interacted with a physically embodied robotic character than
with a disembodied screen character (Bartneck, 2003). Other
research found that participants felt a greater physical presence
with the robot present in the experiment room rather than
being projected onto a screen (Kiesler et al., 2008). Taken
together, these studies show that a robot’s appearance likely
shapes perceptions of automated social presence.

While increased perceived automated social presence of
the robot may be desirable in many situations, such as for
encouraging customers to develop trust in the service employ-
ee (Wirtz et al., 2018), we argue that an automated presence
may backfire in embarrassing service situations, particularly
when consumers fear social judgment (Dahl et al., 2001;
Miller & Leary, 1992). While perception of social judgment
is lower with robots, we expect the extent to which consumers
may feel socially judged by a robot to be malleable and subject
to robot anthropomorphism. In particular, we expect service
robots to be perceived as more judgmental when their auto-
mated social presence takes a more anthropomorphic form.

H3 In a more (vs. less) embarrassing service encounter, con-
sumers are more likely to accept an offering from a
machine-like service robot than from a highly human-
like service robot owing to perceived lower automated
social presence and lower social judgment.

Study 5

Study 5 aims to establish the moderating role of robot anthro-
pomorphism through automated social presence. Through
Prolific, we recruited 709 participants and subsequently ex-
cluded six participants who failed the attention check (398
males, Mg = 27.05, SD,g. = 8.99). The study employed a
2 (service robot: highly human-like robot vs. machine-like
robot) x 2 (product embarrassment: high vs. low) between-
subjects design. We used the lifelike robot “Jia Jia” (highly
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human-like condition) and a mechanized robot with no hu-
manoid characteristics (machine-like condition; see Fig. 1).
The scenario and variables measured are the same as in
Study 4 (intention to acquire the medicine: Cronbach’s & =
0.80, social judgment: Cronbach’s &« = 0.94, embarrassment
manipulation check: Cronbach’s & = 0.97). The highly
embarrassing product is again an STD medication and the less
embarrassing product is an ear infection medication. We
assessed the extent to which the service provider seemed ro-
botic on a five-item, 7-point semantic differential scale (e.g.,
“artificial-lifelike”; Cronbach’s o« = 0.88; Bartneck et al.,
2009) and automated social presence with a four-item scale
(e.g., “I can imagine the service provider to be a living crea-
ture”; Cronbach’s & = 0.92; 1 = “strongly disagree” and 7 =
“strongly agree”; Caié et al., 2019).

Results

Manipulation checks An ANOVA revealed that participants
perceived the highly human-like service robot as more
human-like than the machine-like robot (Mhighiyhuman-like =
2.52, Minachinedike = 2.34; F(1,701) = 4.07, p = 0.044). In
addition, participants felt significantly more embarrassed
when acquiring STD antibiotics than when acquiring ear in-
fection antibiotics (Mpjgn = 4.81, Mo, = 1.86; F(1,701) =
855.71, p < 0.001).

Automated social presence An ANOVA revealed a main ef-
fect of type of service robot on automated social presence such
that participants perceived significantly higher automated so-
cial presence for the anthropomorphic robot than for the
machine-like robot (Mhighiyhuman-tike = 2-94, Mmachine-like =
2.35; F(1,699) = 36.19, p < 0.001). The main effect of prod-
uct type is not significant (p = 0.559). Interestingly, our anal-
yses reveal a significant two-way interaction between service
provider and product type (F(1,702) = 4.34,p = 0.038,%2 =
0.01). Contrasts show that respondents encountering a highly
human-like robot perceived marginally greater automated so-
cial presence when acquiring the embarrassing product than
when acquiring the less embarrassing product (My;gn = 3.07,
Miow = 2.81; F(1,699) = 3.57, p = 0.059). However, per-
ceived automated social presence was not significantly differ-
ent when participants encountered the machine-like robot
(Mhigh = 227, Mlow = 242,]7 = 0290)

Social judgment An ANOVA revealed that respondents felt
more socially judged by the anthropomorphic service than by
the machine-like service robot (Mhighiyhuman-iike = 2.54,
Mnachinedike = 2.23; F(1,699) = 10.37, p = 0.001) and also
when having to acquire the more embarrassing product
(Mhigh = 2.61, Moy, = 2.17; F(1,699) = 20.06, p < 0.001).
The interaction between service provider and product type
was significant (F(1,702) = 4.98, p = 0.026, np2 = 0.01).

Contrasts show that participants felt more socially judged
when acquiring the more embarrassing product from a highly
human-like service robot than from a machine-like service
robot (Mhighiyhuman-iike = 2-87, Mmachine-tike = 2.34; £(1,699)
= 14.75, p < 0.001, np2 = 0.02). This was not the case when
acquiring the less embarrassing product (Mpighiyhuman-like =
2.22, Mpachine-like = 2-12; p = 0.483).

Intention to acquire the medicine An ANOVA revealed that
respondents had stronger intentions to acquire the product
from a machine-like service robot than from an anthropomor-
phic robot (Mpighiyhuman-tike = 4.92, Mmachine-like = 5.19;
F(1,699) = 9.34, p = 0.002), and stronger intentions to ac-
quire the embarrassing product in general (My;gn, = 5.36,
Miow = 4.75; F(1,699) = 48.08, p < 0.001). The service
provider—product type interaction was marginally significant
(F(1,702) = 2.74, p = 0.098). Contrasts show that intentions
to acquire the embarrassing product were greater with a
machine-like service robot than with a highly human-like ser-
vice robot (Myighiyhuman-tike = 3-15, Mmachine-like = 5.56;
F(1,699) = 11.03,p = 0.001,np2 = 0.02). This was not the
case when acquiring the less embarrassing product
(Mhighlyhuman—like = 4.69, Mnachine-tike = 4.82; p = 0.321).

Moderated serial mediation To further test whether robot an-
thropomorphism and greater automated social presence may
backfire when consumers fear social judgment, we conducted
a moderated serial mediation analysis, in which the service
robot served as the independent variable (machine-like robot
= 0, highly human-like robot = 1), intention to acquire the
medicine as the dependent variable, automated social presence
as the stage-one mediator, social judgment as the stage-two
mediator, and product embarrassment (low = 0, high = 1) as
the moderator (Model 85; Hayes, 2018).

The results show that consumers are more likely to acquire
an embarrassing product from a machine-like service robot
than from a highly human-like service robot owing to per-
ceived lower automated social presence and less social judg-
ment by the robot. The analysis reveals a significant indirect
effect through automated social presence and social judgment
as serial mediators for both the embarrassing product (indirect
effect = —0.09, SE, = 0.02, 95% CI [-0.14, —0.05]) and the
less embarrassing product (indirect effect = —0.04, SE, =
0.02, 95% CI [-0.08, —0.01]). Importantly, the difference be-
tween the conditional indirect effects is significant (index of
moderated mediation = —0.05, SE, = 0.02, 95% CI [-0.10,
—0.0017), showing that differences in robot appearance have
stronger effects on automated social presence and social judg-
ment when the product is embarrassing. In particular, we find
that a highly human-like robot is perceived as having a higher
level of automated social presence, which is strengthened
when the consumer is acquiring an embarrassing product (b
= 0.80, p < 0.001) compared to a less embarrassing product
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(b = 0.39, p = 0.006). This perceived automated social pres-
ence led to stronger feelings of being socially judged (b =
0.53, p < 0.001), which in turn negatively influenced the
intention to acquire the embarrassing product from an anthro-
pomorphic service robot instead of a machine-like service
robot (b = —0.29, p < 0.001).

Discussion

Study 5 extended the previous studies in two ways. First, robot
anthropomorphism is associated with higher automated social
presence, which makes people feel more judged. A less an-
thropomorphic robot therefore facilitates consumers’ acquisi-
tion of an embarrassing product. Second, results provided ev-
idence that automated social presence plays a mediating role
in this relationship and predicts feelings of social judgment,
which in turn decreased the intention to acquire the medicine.
Study 5 finds support for H3 and additionally reveals that the
greater perceptions of automated social presence triggered by
a highly anthropomorphic robot are strengthened if an
embarrassing product is being acquired. Interestingly, we find
a main effect of product type—intentions were higher to ac-
quire the highly embarrassing (vs. less embarrassing) product,
possibly owing to the potentially higher importance of buying
STD antibiotics, whereas an ear infection may be treated with
a home remedy.

General discussion

In recent years, the use of service robots in organizational
frontlines has accelerated (International Federation for
Robotics, 2019; Wirtz et al., 2018), and robot receptionists,
robot delivery, and robot assistants are expected to continue to
replace human frontline services. Given that robotization is in
full swing globally, we deliver insights on what is needed to
help consumers accept being served by a robot.

Prior work predominantly shows that consumers prefer hu-
man service providers over service robots because robots can
trigger negative feelings such as eeriness and being threatened
(Caic' et al., 2019; Mende et al., 2019). We provide an impor-
tant boundary condition to these findings and show that con-
sumers react more positively to robotic service providers if
human presence is the source of potential negative feelings.
We focus on service encounters where human social presence
causes perception of social judgment, such as when con-
sumers need to acquire embarrassing products, are faced with
criticism, or are confronted with their own mistakes (Grace,
2009; Higuchi & Fukada, 2002; Miller, 1996; Miller & Leary,
1992).

Building on social identity theory (Edelmann, 1987; Miller
& Leary, 1992), we expected that in such embarrassing situ-
ations, human social presence would make people concerned
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for how they are appraised by others and fear social judgment
by others, leading to less favorable attitudes toward the service
provider and avoidance reactions such as not acquiring the
embarrassing product or not accepting an alternative offer
from the same service provider. In five studies, including a
lab study with actual human-robot interactions and a field
study in a real advertising context, we show that when social
presence is automated by a service robot, anxiety about social
judgment decreases, helping consumers to overcome reluc-
tance to engage in embarrassing situations. Our findings are
in line with a recent study showing that robots reduce feelings
of embarrassment (Pitardi et al., 2021), yet importantly ex-
tends that study’s results to an array of managerially relevant
outcomes, such as the propensity to acquire an embarrassing
product or accept an alternative offering from the same service
provider. While embarrassing products may be purchased on-
line or via self-checkouts (Krishna et al., 2019; Jackson et al.,
2014), embarrassing social service interactions as featured in
our studies can arise unexpectedly, such as when the service
provider confronts a customer with her own mistakes (Grace,
2009).

Given that literature on service robots emphasizes the cru-
cial role of anthropomorphism in how people respond to ro-
bots (Mende et al., 2019), we also explore whether differences
in robot anthropomorphism affect the extent to which con-
sumers experience a robot as a social entity able to judge them.
Although an anthropomorphic robot is perceived as more en-
joyable to interact with and more trustworthy than a purely
mechanized robot (Broadbent et al., 2013; van Pinxteren et al.,
2019), consumers can respond more favorably to a service
robot that is less human-like (e.g., Mende et al., 2019). In an
embarrassing situation, encountering a highly human-like (vs.
amachine-like) robot results in greater consumer awareness of
the social presence of another entity, which increases the per-
ception of social judgment—making consumers as reluctant
to acquire the product as with a human service provider.

In sum, although customers’ acceptance of robots depends
on social-emotional elements such as perceived social pres-
ence (Heerink et al., 2008; van Doorn et al., 2017; Wirtz et al.,
2018), our results indicate that service robots can be perceived
as more judgmental when their anthropomorphism and there-
with their automated social presence increase. Importantly,
our findings are in line with and extend work from the medical
domain that a human-like robot evoked stronger feelings of
embarrassment than a technical box during a medical exami-
nation (Bartneck et al., 2010) and that patients share more
potentially embarrassing information with a machine-like ro-
bot (Kiesler et al., 2008; Ztotowski et al., 2015).

Theoretical contribution

Although a large body of research has examined the design
and functionality of robots, studies of how users perceive
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frontline service robots in real service environments are lim-
ited and further work is much needed (Jorling et al., 2019).
Importantly, we show a key boundary condition to earlier
work, which cautions that consumers are reluctant to engage
with service robots (Caié et al., 2019; Mende et al., 2019).
Specifically, we find that consumers are more accepting of
service robots in situations where human presence is the
source of negative emotions and triggers embarrassment.
Embarrassment is a powerful emotion that can influence con-
sumers in various meaningful ways (Krishna et al., 2015).
Since consumers are inclined to avoid awkward service expe-
riences or embarrassing products (Blair & Roese, 2013;
Grace, 2007), service robots are a viable alternative that can
reduce feelings of social judgment. We bring together two
heretofore distinct literature streams—that on embarrassment
and social judgment (Dahl et al., 2001; Grace, 2009) and that
on service robots and technology (Huang & Rust, 2017, 2018;
van Doorn et al., 2017)—and show how social identity theory
affects people’s reactions to robots.

Extending prior work on robot anthropomorphism
(Bartneck et al., 2010; Kim et al., 2019; Mende et al., 2019;
van Pinxteren et al., 2019), we demonstrate the important role
of a service robot’s anthropomorphic appearance in shaping
perceptions of automated social presence (van Doorn et al.,
2017). In addition, we add to the scarce knowledge on
connecting the construct of automated social presence to
downstream service outcomes (Caic’ etal., 2019). While auto-
mated social presence of the robot may be beneficial in many
situations, such as when developing trust (Wirtz et al., 2018),
we caution that it backfires when consumers fear social judg-
ment (Dahl et al., 2001; Miller & Leary, 1992).

Managerial and practical implications

As the prevalence of robots in service settings increases, or-
ganizations that want to employ service robots need to under-
stand consumers’ attitudes and behaviors toward them.
Successful incorporation of robots into customer service is a
significant challenge for most organizations. Firms need ac-
tionable guidance on how, when, and to what extent service
robots should be adopted and how to use Al to engage cus-
tomers in a more systematic and strategic way (Huang & Rust,
2020). Our findings have several practical managerial
implications.

First, although studies have shown that disclosing Al be-
fore the machine—customer interaction significantly reduces
the likelihood of purchase (Luo et al., 2019), managers wor-
ried about potential negative effects of service robots should
be aware that in embarrassing situations, consumers can prefer
robots to human employees. Accordingly, firms should not
hesitate to use robots in service settings that consumers may
experience as awkward and uncomfortable, thereby exploiting

the advantages service robots may offer in customer interac-
tions (Davenport et al., 2020).

Second, organizations need to pay attention to the anthro-
pomorphic design of the robot, which may magnify feelings
of negative social judgment. On the basis of our findings, we
advise managers to make sure that service robots do not have
an overly human-like resemblance. Very lifelike robots typi-
cally evoke eeriness and negative feelings (Mori et al., 2012)
and are experienced as more judgmental because consumers
perceive a greater automated social presence. Accordingly, a
more technical-looking robot or a robot with only a few hu-
man characteristics, such as the robot “Pepper,” will be a more
prudent option because the overall service experience will be
more positive and will likely increase customer satisfaction.

Third, the implications of our work are broad and can ex-
tend to other situations where people may fear human social
judgment. For example, consumers who seek healthcare may
avoid discussing potentially embarrassing issues with their
service providers, a behavior that has important economic,
social, and health consequences at both the individual and
the societal level (McCambridge & Consedine, 2014).
Employing robots in elder care can mitigate feelings of shame
and dependency, such as feeling burdensome to others
(Grootegoed et al., 2013). In addition, service robots may be
effective in financial services when dealing with sensitive per-
sonal information (Miao et al., 2021).

Limitations and future research

This study has some limitations that offer opportunities for
future research. First, in our Facebook advertising study we
considered only click-through rates. It would be interesting to
look at actual purchasing behavior and thus a more outcome-
driven marketing metric such as cost per acquisition (CPA),
which indicates the costs to get a customer to complete a
specific action (e.g., a sale). Second, the generalizability of
our results is limited to service encounters with no social en-
tities present other than the service provider. Although as a
means of behavioral coping with public embarrassment cus-
tomers try to be alone or around others who would ignore
them (Dahl et al., 2001; Lau-Gesk & Drolet, 2008), future
work could address the effect of the physical environment in
which a social entity is present but not involved with the
customer in any way, especially as previous literature has
indicated that noninteractive social situations can affect the
service experience and service satisfaction (Argo et al.,
2005; He et al., 2012).

A potentially interesting future research direction would be
to examine whether our effects persist over multiple service
encounters with a frontline service robot, given that we study
first-time customer—robot service encounters. As embarrass-
ment makes people feel uncomfortable, nervous, and flustered
(Miller & Leary, 1992), the thought of the imminent
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embarrassing service encounter may already induce stress and
evoke negative feelings. If consumers know in advance that
they will encounter a service robot in a store, they are free
from anticipating or experiencing embarrassment.
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