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ABSTRACT Operator Avatar Robot Customer

We investigate how gender stereotypes in authority influence the
perceptions and behavior of avatar robots operators and their in-
terlocutors. Gender stereotypes, which typically place men in more
authoritative positions than women, are present in not only inter-
human but also human-robot interaction. As avatar robots become
more integrated into our lives and serve for diverse usages, they
may be utilized in positions where they require authority. We study
how avatar robot gender and operator gender affect expressions
and perception of gender stereotypes in a customer service scenario
with 41 pairs of participants. Operators controlled binary gendered
avatar robots one at a time, acting as shopkeepers that had to as-
sert authority over customers behaving improperly. The operators
perceived their authority to be higher with male avatar robots com-
pared to female ones, regardless of operator gender. We did not
detect an effect on customer’s perception of the shopkeeper’s au-
thority. While less than half of operators and customers perceived
authority for reasons related to traditional gender stereotypes, oth-
ers observed behaviors that did not align with stereotypes. Avatar
embodiment may also help operators assert authority safely due to
being physically hidden from the customers.
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1 INTRODUCTION

The influence of gender stereotypes on authority is rooted in many
cultures [86] for decades. Traditionally, men are put in positions
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Figure 1: People embodied different gendered avatar robot
shopkeepers to assert their authority in our customer service
scenario. Icon by Flaticon.com (https://www.flaticon.com/)

of power and influence, thus occupy more authoritative roles than
women [3, 15, 54, 87]. Women usually express less authority in
their job [54, 86], and occupy fewer authoritative roles. While gen-
der equality has gained global recognition, leading to increased
perceptions of female competence in some Western countries [27],
gender stereotypes, especially concerning women, have evolved
more rapidly than those about men [51]. However, in some East-
ern countries like Japan, women still face traditional stereotyped
expectations [11]. Androgynous and non-binary people also face
negative stereotypes [40]. These stereotypes impact both how peo-
ple perceive and are perceived by others.

Stereotypes are also present in human-agent or human-robot in-
teraction [19, 29, 58, 64, 81, 82]. Robots perceived as male are seen as
more dominant, having more agency, and being more suitable to be
security guard robot, an authority role. Robots perceived as female
are seen as more communal, and more suitable to healthcare than
male robots [29, 64, 81]. Even robots with gender neutral designs
can activate communal stereotypes in men and agency stereotypes
in women [35]. However, stereotypes may be less pronounced in
robots than in humans [67]. Still, this evidence demonstrates that
stereotypes affect perceptions and interactions with robots, even
when aiming for a gender neutral design.

Avatars and avatar robots, representations of human operators,
have already been deployed in public, in both virtual and the physi-
cal worlds. In the physical world, they used to help increase accessi-
bility [79], and improving business places [1, 4]. As the appearance
of an avatar (e.g., the graphical or robot design) is changeable, they
enable operators to embody characteristics that are different from
their real selves, such as age [10], gender [32, 50], race [8, 34, 63],
species [6] and mobility [17, 79]. Avatar embodiment can alter the
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perceptions of and toward operators, such as helping reduce gender
dysphoria or experience more diversity [55, 70].

People already change characteristics like appearance or gen-
der in virtual spaces like online games or the VTuber industry.
These spaces regularly see interactions with real world stereotypes,
such as men acting in stereotyped ways when embodying female
avatars [20], made more common by people preferring to play fe-
male avatars [21]. While women are less likely to engage in gender
swapping [41], they sometimes do it to avoid stereotypes in male
dominated areas [42]. In the physical world, people also embody
different genders, such as portraying mascots of different genders
or by use of an avatar robot. The mere ability to adjust gender
can prime people to think more of gender-relevant traits and en-
gage with stereotypes. Whether this makes people accept gender
stereotypes [20] or rebel against them [45, 77] is a complex issue in-
fluenced by a person’s own thoughts and experiences with various
stereotypes in the world. While people’s performance and mental
workload in cognitive and social tasks [73] would be affected under
stereotype threat [60]. These reactions to stereotypes can even be
activated unconsciously via subtle cues [9, 23, 45].

Both now and in the future, avatar robots could influence how
people use, perceive, and experience stereotyped behavior in the
physical world. We study how people who embody avatars of the
both same and different genders are perceived and express them-
selves within the context of traditional binary gender stereotypes
in authority. We observe if an avatar’s gender enhances or inhibits
stereotypes, considering the potential of avatar robots in mitigating
gender stereotypes.

2 RELATED WORK
2.1 Gender Stereotype in Authority

Gender stereotypes have been criticized for decades, and the gender
gap in authority is one indicator of the phenomenon. Traditionally,
roles of men and women have been assigned to occupational and
domestic roles respectively [11, 28, 72]. Men are more likely to
occupy high-level roles than women (3, 15, 26, 54, 87], which leads
to their higher perceived authority and social influence [22, 25,
26]. Consequently, women typically express less authority in their
working space [86], and have smaller occupational networks than
men [15]. Such stereotypes also appear in human-robot interaction.
A robot’s persona can be easily manipulated by many cues (such as
appearance [29], voice [65], demeanor and names [68]) which will
influence the human’s behavior toward them and what information
we can elicit from them [66]. Even subtle cues can affect people’s
expectations and stereotypes of a robot [29].

On the other hand, work related to robot authority is still limited
[5]. Though some works use robots with low-pitched voices [5]
and male appearances [7] to assert authority, gender stereotypes
are not their focus. How gender stereotypes affect the perception
of a robot’s authority is a topic that requires further exploration.

2.2 Stereotype and Avatar Self-Representation

When people embody avatars, their behavior is influenced by their
mental models of both themselves and their virtual avatars [88]. For
example, people act more intimately and more confidently when
using more attractive avatars [53, 88]. These effects can be found
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with different embodiment types such as static pictures [46, 83],
video-based virtual environment (e.g., video games) [12, 53] or
virtual reality [8, 32-34, 50, 57, 63]. From this, research has explored
making people embody characteristics that differ from their own to
see how it affects their stereotypes. They found stereotypes applied
to avatars are influenced by the interplay between embodiment
and context. For example, with a darker-skinned embodiment, the
avatar experience increased racial bias in job interview scenarios
[34], but decreased racial bias in exercise scenario [8]. Similar results
have also been found for gender stereotypes [12, 32, 50].

Avatars can help mitigate stereotypes by helping people expe-
rience stereotypes not typically applied to their real appearance
[12, 32]. Experiencing negative experiences with gender stereo-
types can reduce implicit gender bias [12], such as reducing men’s
biases against woman in STEM [32]. The change in stereotypes
varies on the basis of the scenario and embodiment, and there is
yet no specific strategy to reduce stereotypes generally.

2.3 Telepresence Robot and Avatar Robot

Telepresence robots and avatar robots facilitate remote interactions
and enable people to control the robots and engage in physical
activities. Telepresence robots, which are equipped with a screen
displaying the operator’s face and mobility capabilities, enhance
the presence of remote users [13]. They are particularly suited for
situations where the operator’s identity is important [48], such as
participating in academic conferences [59] or in elderly care settings
[31]. On the other hand, as robots capable of remote operation can
function as avatar robots without the need for a screen to display
the operator’s face, they can effectively conceal the operator’s actual
physical or mental state, such as race, gender or conditions like
bedridden status [79] or social anxiety disorder [89].

Currently, the studies about avatar and avatar robots focus on
the impact of the people who embody different avatars. However,
there is a lack of understanding of how other people perceive avatar
robots specifically and how both the operators and interlocutors
influence each other, in terms of their authority. Given the deploy-
ment of avatar robots in daily life, understanding real interpersonal
interactions with gendered avatar robots may help us gain insights
to mitigate gender stereotypes.

3 EXPERIMENT

Our study focused on observing expressions and perceptions of
gender stereotypes related to authority when participants embody
different gendered avatar robots. To study both the expressions and
reactions, we recruited participants for both an operator and an
interlocutor for the interaction. They participated in a role-play
scenario set in a shop where the interlocutor (customer) challenged
the authority of the avatar robot operator (shopkeeper) by doing
prohibited behavior against the shop’s rules. This is distinct from
situations with legitimate figures of authority like police officers or
security guards, who are often obeyed with less resistance.

3.1 Hypothesis

Previous research discussing traditional gender stereotype in au-
thority showed men are usually perceived as more authoritative
than women. Thus, the following hypothesis were proposed:
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H1. Authority:

H1-1. Customers will perceive a male avatar robot shopkeeper
as having higher authority than a female avatar robot shopkeeper.

H1-2. Operators (shopkeepers) will perceive higher self-authority
when operating a male avatar robot shopkeeper than a female avatar
robot shopkeeper.

As customers should tend to perceive a male avatar as having
more authority, they may be more inclined to give up making
unreasonable requests to it sooner. Thus, H2 is proposed.

H2. Time: Customers will spend less time arguing with a male
avatar robot shopkeeper than a female avatar robot shopkeeper.

As people’s workload would be affected by stereotypes [60], we
measured operator’s overall workload.

H3. Work load: Operators (shopkeepers) will have less work load
when they operate a male avatar robot shopkeeper than a female
avatar robot shopkeeper.

3.2 Conditions

We conducted a 2 x 2 study (avatar gender x operator gender) in
mixed method design.

o Within-subject factor: avatar gender (male and female)

o Between-subject factor: operator gender (male and female)
The order of avatar gender was counterbalanced.

3.3 Scenario

3.3.1 Role-play method. As participants can engage with specific
scenarios for the experiment and leverage their daily experiences,
role-play method is widely utilized [24, 49, 56]. Since using robots
to interact with real, difficult customers presents ethical dilemmas
for shopkeepers and shops, we adopted this method in our study.

3.3.2 The role of a customer. The customer selfishly argued with
the shopkeeper in order to keep drinking in the shop. The task
continued until the customer gave up arguing or convinced the
shopkeeper. There was no minimum time to stay in the store, but
the experimenter ended the study after 30 minutes. This rule was
not revealed in advance to prevent participants thinking about a
“correct” amount of time to stay in the room. For training, customers
watched a video depicting a real-life situation where a difficult
customer argued with a station attendant.

3.3.3 The role of an operator. The operators used two different
gendered avatars, one per condition. They were told to behave
according to the avatar’s gender (to make interaction more natural
as Japanese language features gendered grammar), but we did not
provide guidance on what appropriate gender behavior is. While
this could still unconsciously activate gender stereotypes [9, 23, 45],
as discussed in the introduction, our scenario is similar to current
real world avatar applications, and it is unclear if this activation
will enhance or mitigate stereotypes.

Shopkeepers needed to assert their shopkeeper authority to pre-
vent customers from bringing drinks indoors. They could not resort
to other people like security guards or managers, as we did not
want other authority figures involved in the interactions.

3.4 Avatar Robot
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Figure 2: Four out of the 22 female avatars and 4 out of 6 male
avatars used in the experiments. For each gender, the left
three were the most frequently selected by operators. The
fourth helps show the avatar diversity in our pool. Avatars
were from booth.pm (https://booth.pm/ja)

3.4.1 Avatar appearance. Our avatar robot was a Double 3 robot
that displayed the face of a 3D avatar on its screen (see the middle
of Fig. 1). To avoid our bias in avatar design, we applied objective
criteria to select avatars from an avatar website (booth.pm) for a
diverse pool: (1) original full-body 3D human characters (about
10% filtered) (2) no sci-fi elements like animal features, suitable for
shopkeepers (46% filtered) (3) modifiable in VRoid Studio (.vroid file)
(40% filtered) (4) permissible for beyond personal use (2% filtered).
We note that our criteria may not result in all avatars that meet
the requirements as the avatar models are not obliged to have
accurate keywords. This process yielded 22 female and 6 male
avatars from approximately 1000 (as of January 2023, see Fig. 2),
reflecting a public preference for female avatars [21], despite the
gender imbalance.

3.4.2 Avatar voice. Voice changer software was used to ensure
the operators’ voices better matched the avatar gender in both
conditions for control. There are 8 male and 9 female voice options,
each with varying timbres (e.g., vigorous men voice, voice like
young lady or middle-age men), and they can be roughly categorized
into low, middle, and high pitches. It is noted that the voice change
depends on the participant’s own voice, so different people using
the same voice changer setting may sound different.

3.4.3 Synchronizing operator with avatars. Operators’ facial expres-
sions were captured and mapped to the avatars displayed on the
Double 3’s screen. We used the Double 3’s web app to communicate
through and move the robot. Operators could see their avatars in
the upper-left corner of the interface and hear the changed voice
in the headphones for increased awareness of the avatar gender.

3.5 Method

3.5.1 Environment. The experiment took place in a room decorated
like a hat shop, with several hats and two mirrors in the room (Fig.
3). A sign saying that eating and drinking was prohibited was put
in the entrance to make sure it could be seen easily.

3.5.2  Participants. During recruitment, people had the option to
identify their gender as male, female, and prefer not to say. Very
few people did not disclose their gender identity, reflecting the
known cultural difficulty in Japan of openly discussing non-binary
or changed identities [80]. Therefore, eighty-eight Japanese partici-
pants, who identified as male or female were recruited, and with
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Figure 3: The settings of the experiment room. Icon by Flati-
con.com (https://www.flaticon.com/)
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varied ages as stereotypes can vary with age [27]. They were as-
signed to the roles of operators and customers randomly to form
44 pairs, with customer gender balanced across pairs as a control.
We excluded 3 pairs. Two pairs did not follow instructions (e.g.,
not arguing about rules), and one participant in a group wanted to
withdraw. Thus, we finally had 41 groups, with 20 female operators
(ages 21 to 64, M= 39.10, SD= 13.43) and 21 male operators (ages 18
to 56 M= 30.71, SD= 13.56); 21 female customers (ages 19 to 64 M=
37.68, SD= 13.9), and 20 male customers (ages 18 to 64 M= 38.55,
SD= 15.11). The experiment took 2 hours, and participants were
compensated with 3000 JPY.

3.5.3 Procedure. The operators and customers were directed to
separate rooms so they were not aware of each other. After signing
the consent form, they were instructed about their roles (see section
3.3). Then, operators learned how to operate the robot and select
the avatar. They viewed all avatars in a scrollable window and
explored voice options freely, but were limited to using avatars and
voices that matched the condition (see section 3.2). The session
started when the customers entered the room with the avatar robot,
which was controlled by operators remotely. It concluded when
customers left the room. Then operators and customers filled out
their questionnaires. After both conditions, we conducted a semi-
structured interview with each participant. Our study received
Institutional Review Board approval.

3.5.4 Measurements. The questionnaire items (in Japanese) were

scored with 7-point Likert items. The operators were asked:

o Self-authority: Despite the existence of various types of author-
ity with validated measurement scales [69, 71], they are unsuit-
able for measuring a robot shopkeeper’s authority. We modified
the single-item questionnaire used in [39], which assesses the
authority perception of a robot placed in the same room with
participants, to measure the authority associated with the pres-
ence of our shopkeeper robot and which was phrased as “How
much authority did you have when operating the robot?”.

o Work load: As the NASA-TLX is a standard measure in teleop-
eration [78], the Japanese version [36, 37] was used, and it was
modified to a 7-point scale.

The customers were asked:

o Shopkeeper’s perceived authority: a single question mod-
ified from [39] which was phrased as “How much authority
did you feel the shopkeeper had?”.

e Manipulation check: a single question directly asked “What
gender characteristics did you think of the shopkeeper robot
as having?”, the same as the strategy in [29]. Lower numbers
indicated feminine and higher numbers indicated masculine.
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We recorded the experiment time for verifying H2.
e Time: the time the customer spent in the shop.

4 RESULTS
4.1

We asked customers to rate the gender characteristics of avatars to
verify the alignment with our experimental conditions. We found
the results were non-normal (Shapiro-Wilk, W= .823, p< .001), and
had non-equal variances (Levene’s test, p< .05). A Wilcoxon Rank
Sum Test found a significant effect of avatar gender (Z= 7.22, p<
.001), indicating that customers felt the avatars in female avatar
condition was more feminine (M= 1.68, SD= 1.29) than avatars in
male avatar condition (M= 5.56, SD= 1.45).

Manipulation Check

4.2 Observations

Shopkeepers (operators) usually began by politely asking customers
to follow the shop rules prohibiting eating and drinking in the
shop. As customers needed to play the role of a selfish customer,
they started arguing with the shopkeepers. Some of them even
mimicked exaggerated drinking to make them perceived as more
selfish. Meanwhile, customers browsed the hats while shopkeepers
continued asking the customers to leave. In general, we saw varied
and complex behavior from customers and operators, though they
both exhibited behavior patterns. Avatar and customer genders are
labeled as ff (female-female), fm (female-male), mf (male-female),
and mm (male-male). The number following each label indicates
the count of tasks exhibiting that pattern.

4.2.1 Customer patterns:
Customers adopted the following behaviors to the shopkeepers.
Making excuses (ff:20, fm:20, mf: 20, mm: 20):

o Customer: I will not spill the drink or make a mess. It’s really
hot outside. I'd prefer to stay indoors.
Shopkeeper: There’s still a chance of spilling, and we have rules
that prohibit drinking inside. Could you please go outside?

o Shopkeeper: May I take your drink while you are in the store?
Customer: I am just holding it, not drinking. Is it not allowed?

Ignoring (ff:10, fm:6, mf: 8, mm: 6): Some customers ignored the
shopkeeper’s requests. They gave casual feedback and continued
their inappropriate behavior. For example, when the shopkeeper
said “Excuse me, drinking is prohibited here.”, the customer replied:

o Customer: Eh? Really? (Continues browsing the hats)
e Customer: I will leave soon. (Continues drinking, see Fig. 4)

Showing anger (ff:5, fm:3, mf: 5, mm: 1): Some customers were
annoyed by the shopkeeper and used strong wording in response.

o Shopkeeper: I am sorry, but if you want to have a drink, I believe
it would be better to do so outside the store.
Customer: No. Could you be more polite? I am your customer!
o Shopkeeper: Drinking is prohibited. Could you please go outside?
Customer: Shut up! (With emotional gestures, see Fig. 5, left)

4.2.2 Shopkeeper patterns:
Typically, shopkeepers kept politely repeating the requests and
pointing out the rule of the store.
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Figure 4: Customer ignored the shopkeepers and continued
selfishly drinking actions.
5

Figure 5: The customers and shopkeepers engaged in a strong
disputation. Left: the customer said “Shut up!” to the shop-
keeper. Right: the shopkeeper said “Please get out!” repeat-
edly and came very close to the customer.

Following and watching the customers (ff:20, fm:17, mf: 20,
mm: 17): Shopkeepers kept the customers in their view by moving
or turning (see Fig. 6).
Using strong action to command and assert authority (ff:8,
fm: 4, mf: 2, mm: 4):
o Shopkeeper: Could you please go out?
Customer: No.
Shopkeeper: Please go out! Please go out! Please go out! (Repeated
while moving very close to the customer. see Fig. 5, right)
o Shopkeeper: Drinking is prohibited, could you please go outside?
Customer: But it is very cold outside.
Shopkeeper: We have the right to choose the customer we want
to serve. Please follow the rules.

Most pairs had several loops of the above behaviors during their
interactions. Customers left the room when they felt that continuing
the conversation would not change the situation.

4.3 Choice of Statistical Test

We analyze our data with a 2x2 (avatar gender x operator gender)
mixed ANCOVA, with customer gender as a control variable and
operator and customer age as covariates. As the control variable and
covariates make visualization difficult, our figures do not include
them unless otherwise appropriate.

We found that some of our data was non-normal by Shapiro-Wilk
tests, and all of the data passed Levene’s test of homogeneous vari-
ances (each test reported later). Based on standard criteria [14, 18],
ANOVA is robust to non-normality, meaning that both the normal
and non-normal ANOVA have a .025 to .075 Type I error rate for
samples from a given population and an alpha of .05 (the Bradley
Criterion [18]). This was tested across 1308 conditions, varying
equal and unequal group sample sizes, sample sizes, shapes of the
distributions, and more, simulated 10000 times with Monte Carlo
Simulation - the non-normal ANOVA always passed the Bradley
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Figure 6: The shopkeeper kept following the customer.

Criteria for robustness to Type I error. [14]. This has been confirmed
for Likert-like data [61], with analytic arguments [62], empirical
investigations [16], and with additional Monte Carlo simulation
approaches [38], including smaller (N=25) sample sizes [74]. Be-
cause of this robustness and that there is no true non-parametric
alternative to a 2 way ANOVA [52], we continued with the test and
discuss this in section 6.

4.4 Hypothesis Verification

Customers’ perception of shopkeeper’s authority The data
had homogenous variances (Levene’s, p> .05) and was non-normal
(Shapiro-Wilk, W= .909, p< .001). Male operators averagely rated
their self-authority as 3.14 (SD= 1.62) when operating male avatar
robot and 2.81 (SD= 1.63) for female. Female operators averagely
rated their self-authority as 3.45 (SD= 1.79) when operating male
avatar robot and 3.05 (SD= 1.76) for female (Fig. 7a).

We did not find main effects of avatar gender (Fy 35= 1.143, p=
292, %= .030) and operator gender (Fj 35< .001, p= 986, %= <.001).
There was no interaction effect between avatar and operator gender
(F1,35= .064, p= 802, n%= .002). This did not support H1-1.

Operators’ self-authority The data had homogenous variances
(Levene’s, p> .05), and was non-normal (Shapiro-Wilk, W= .886, p<
.001). Male operators averagely rated their self-authority as 2.71
(SD= 1.30) when operating male avatar robot and 2.52 (SD= 1.36)
for female. Female operators averagely rated their self-authority as
3.25 (SD= 1.77) when operating male avatar robot and 3.05 (SD=
1.43) for female (Fig. 7b).

We found an effect of avatar gender (Fy 35= 5.945, p=.020, n?=
.145). We did not find an effect of operator gender (Fj35= .201,
p= .657, n%= .006). There was no interaction effect between the
avatar gender and operator gender (Fj 35= .472, p= 497, r]zz .013).
The significant effect of avatar gender supported H1-2, indicating
operators perceived themselves as having higher authority when
operating a male avatar robot, regardless of operator gender.

Time The data had homogenous variances (Levene’s, p> .05),
and was non-normal (Shapiro-Wilk, W= .845, p< .001). As the distri-
bution was right-skewed, we transformed it by taking the logarithm,
which did not show evidence of non-normality (W= .97, p=.183)
and had homogenous variances (Levene’s, p> .05). Male customers
spent averagely 518.24 seconds (SD= 399.24) when interacting with
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Figure 7: (a) There is no effect in customer’s perception of
shopkeeper’s authority. (b) Operators perceived themselves
as having significantly higher authority when using male
avatars. Error bars show standard error.

Figure 8: (a) There is no effect in time customers spent ar-
guing with shopkeepers. (b) There was an interaction effect
between operator gender and customer gender in operators’
work load. Error bars show standard error.

the male shopkeeper, and 515.71 seconds (SD= 304.07) for female.
Female customers spent averagely 392.00 seconds (SD= 288.77)
when interacting with the male shopkeeper, and 449.45 seconds
(SD= 368.32) for female (Fig. 8a).

There is no main effect of avatar gender (Fy 35= .026, p= .872, n?<
.001) and operator gender (Fy 35= .999, p= 324, n?=.028). There was

leveraged male attributes to assert authority, as the male’s deep
and intimidating voice was perceived as more authoritative and
capable of applying pressure to others. Some operators judged the
authority from their experiences with gender stereotypes, not the
experiment. They made comments like:

no interaction effect between avatar gender and operator gender Male are more authoritative than female, but not during the
(Fr35= .17, p= 682, n= .005). The results did not support H2. experiment. In society, men decide everything...shop staffs

Operators’ work load The data had homogenous variances would all be managed by a male supervisor. - 031 (f63)
(Levene’s, p> .05), and was normally distributed (Shapiro-Wilk, W= I did not feel I had authority in the experiment. However, I
.985, p=.458). Male operators rated their work load as 4.16 (SD= think males have higher authority from the perspective of
1.09) when operating male avatar robot, and 4.26 (SD= 1.06) for the customer due to men’s social image. - 012 (m46)

female. Female operators rated their work load as 4.44 (SD= 1.19)
when operating male avatar robot, and 4.43 (SD= 1.35) for female.

We did not find main effects of avatar gender (Fy 35=.129, p=.722, ] ) ) o
1= .004) and operator gender (Fy 35= 1.758, p= 193, 5%= .048). The I think the male avatar was a little bit more authoritative

than the female avatar. The customer tried to argue with
the female avatar, but not with the male one. - 017 (£21)

Theme: Observing the customer’s stereotypical behavior. From
observations in the experiment, 7 operators comment like:

results did not support H3.
We found an interaction effect between operator gender and

customer gender on work load (Fy 35= 4.224, p=.047, n= .108) (see The customer spoke strongly to the female avatar. He wanted
Fig. 8b). A Post-hoc Turkey’s HSD test for multiple comparisons was the manager to correct her behavior. -023 (f48)
non-significant for all pairs. However, there was a statistical trend Theme: Belief in gender quality. Two operators expressed their
in the difference between the female operator-female customer belief in gender equality, in some sense explicitly acknowledging
condition to feel more workload (M= 5.145, SD= 1.186) than the male and working to counter stereotypes. They comment like:

operator-female customer condition (M= 4.064, SD= .865) (p= .069,

95% C.L= [-.112, 2.473]). The difference between female operator- [think everyone is equal. - 015 (f26)

female customer condition and female operator-male customer In customer service, the terms should be the same for men
condition (M= 3.965, SD= 1.084) was also a statistical trend (p=.099, and women, so I did not use different terms for male and
95% C.L= [-.201, 2.51]). female avatars. - 041 (m31)

Theme: Observing customer’s behavior. 16 operators did not
4.5 Qualitative Results attribute customer behavior to the influence of stereotypes after
We conducted thematic open coding to identify the themes and observing their actions, but their negotiation skills or familiarity
patterns in post-study interviews. The participant is labelled for with the tasks. ) )
operator (o), customer (c), male (m), and female (f). The number Theme: Lacking of authorlty.. 5.operators obse.rved that cus-
following m/f indicates the participants’ age. The themes of how tomers’ treatment of the robot said it lacked authority.

operators perceived their own authority and how customers per-
ceived the shopkeeper’s authority, summarized in the right column
of Table 1 and Table 2. The left column shows the groups of the
themes for a clearer relation to stereotypes.

4.5.2  How customers perceived shopkeeper’s authority.

Theme: Customer’s own stereotype. 7 customers’ own stereo-
types affected their preconception that they should follow male
shopkeepers more. Their comments include:

4.5.1 How operators perceived their self-authority. Following the male shopkeeper was easier. In real life,
Theme: operators’ own stereotypes. 11 operators believed the men are more powerful, pressuring and intimidating than
male avatar should be more forceful than the female avatar. They women, even when both say the same thing. - ¢39 (m46)
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Table 1: Reasons for operators’ self-authority. Bracketed
numbers indicate number of people with each perspective.

Own stereotypes (11)

Observing customer’s

stereotypical behavior (7)

Belief in gender equality (2)
Observing customer’s behavior (16)
Lack of authority (5)

stereotype-related (18)

Unrelated to
stereotypes (23)

The male avatar’s authority was stronger. From my working
experiences in hospitals, patients listen more to males, older,
larger body size, and in higher positions. - ¢30 (£38)

Theme: Observing shopkeeper’s stereotypical behavior. From
observations in the experiment, 10 customers comment like:

The male avatar was stronger than the female one, because
the male spoke in a commanding way; the female was just
asking. - c27 (f39)

The female’s authority seemed low due to her passive way
of communicating. The male avatar’s assertive and convinc-
ing style made his guidance more effective. - c10 (f24)

Theme: Observing shopkeeper’s behavior. 24 customers did
not attribute the reasons to gender stereotype, but all based on
their observations of shopkeepers. They either felt avatars assert
strong authority through wording, voice, tone, and the direct way
of speaking or made similar actions between conditions. Their
comments were similar to:

The female avatar had a stronger sense of authority, be-
cause she was more pressuring. She was so assertive that I
couldn’t really argue. - c8 (f46)

The robots said the same things in the same weak way.
There was no difference between conditions. - ¢36 (f34)

4.5.3 How the embodiment of the avatar robot affected operators.

When asked if the avatar helped them accomplish their tasks,
many participants mentioned the avatar robot’s embodiment (both
physical and virtual) helped them. 24 operators expressed that
the anonymity offered by the avatar robot made them feel secure
when giving commands to customers, eliminating concerns about
potential confrontation, and even enabling them to use stronger
words. Their comments included the following:

Using an avatar help give firm instructions. Hiding my real
face and voice, and not being there in person, keeps me
safe from potential customer reactions. - 010 (f42)

The customer angrily asked for my name. However, since
my face was hidden, if we meet each other on the street, he
wouldn’t recognize me, making me feel safe. - 07 (f27)

On the other hand, 14 operators felt using an avatar did not help
them accomplish the task. They preferred face-to-face communica-
tion, because they can use non-verbal cues such as gestures, facial
expression and the nuance to communicate. For example:

I experienced a greater sense of unease compared with
face-to-face interactions. The limitations (unable to use
non-verbal cues) made it more challenging for me to deal
with the situation. - 028 (f46)
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Table 2: Reasons for customers’ perception of shopkeeper’s
authority. Bracketed numbers indicate how many people
shared each perspective.

Own stereotype (7)
Stereotype-related (17) Observing sth:pkeeper’s
stereotypical behavior (10)
Unrelated to Observing shopkeeper’s
stereotype (24) behavior (24)

5 DISCUSSION
5.1 Interpretation of the Results

Quantitative results indicated that operators felt more authoritative
using male avatars, consistent with traditional gender stereotypes.
However, we did not detect an effect for how customers perceived
the authority of the shopkeepers. Qualitatively, less than half of op-
erators and customers attributed perceived authority to stereotypes,
either interpreting behavior through stereotypes or expressing
stereotypical views on them. Operators’ belief in stereotypes may
have influenced their self-perceived authority with male avatars,
yet this wasn’t evident in their actual customer interactions. Many
operators said they were too busy deal with customers to “behave”
differently between conditions. This leads to more customers not
noticing stereotypical behavior, which might explain the lack of
detected impact on customers’ authority perception.

5.2

Variations in avatar appearances and voices could lead to different
perceptions of authority, gender, and stereotypes. For internal valid-
ity, it is important for the perception our avatars to align with the
intended gender. We calculated the variance of perceived gender
(7-point scale, higher scores indicating more masculinity) for the
most selected avatars, focusing on the top three due to their greater
participant influence (see Fig. 2). The top male avatars scored 5.27
to 5.83 (voice pitches mix), and females 1.25 to 2.5 (mostly high
and middle pitch voices). The scores matched the avatars’ intended
genders, but further study is needed to understand how variance
in presented gender affects perceived authority.

Given the possibilities in avatar design, we have to be careful
about how they influence perceived authority and whether they
propagate stereotypes. For instance, avatars with gloomy faces or
downcast eyes (perceived as weak [44]) might suggest low author-
ity. Low-pitched voices are seen as more authoritative [5]. Using
publicly created avatars revealed a trend towards young, slender
bodies and stereotypical features like cute faces and dresses for
females, potentially reinforcing soft and fragile stereotypes [20].
The lack of diversity in authoritative avatar designs (e.g., muscular
females, effeminate males, gender fluid or neutral designs) might
lead to homogenization and further stereotype how authority is
asserted and perceived in society. In other words, our avatar designs
themselves likely reflect broad gender stereotypes. The diversity
in design of avatar robots should be considered so that limited
representation does not further reinforce harmful stereotypes [85].

Effects of Avatar Appearance and Voices
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5.3 Can Avatar Robots Mitigate Gender
Stereotypes in Authority?

We believe avatar robots have the potential to mitigate gender
stereotype problems. More than half of participants perceived au-
thority through behavior observations instead of traditional stereo-
type. Some customer participants reported that female avatars ex-
hibited stronger behavior than male one. As we discussed in section
4.5.3, the anonymity of avatars could help operators safely exhibit
authoritative behaviors by hiding behind the avatar robot. The
avatar appeared to reduce social pressure or maintaining a social im-
age and increase safety. Therefore, it could help those who express
less authority in their working space to be more assertive, common
for women [54, 86]. Interactions like those in our experiments could
help with perspective taking training for male operators, like in
virtual spaces [12, 32]. Anonymity allowed males to break from
modern stereotypes: a male operator (53 years old) enjoyed using
a female avatar because the voice resembled a favorite animation
character. In this way, male and female participants could act differ-
ently from their traditional images, which might blur the borderline
between genders. Currently, research on non-binary and gender-
neutral robot designs in relation to stereotypes is ongoing [35, 76]
and yet to be explored with avatar robots. Studying such avatars
across the gender spectrum may help explore or mitigate modern
gender stereotype problems in society at large.

However, in contrast to our belief, there are concerns that us-
ing avatars might not mitigate the gender stereotypes and even
reinforce them. As operators felt stronger self-authority using male
avatars, it is possible that people who believe in gender stereo-
types will simply replace female avatars with male avatars, which
could magnify the stereotype that authoritative tasks are for male
avatars. In fact, three participants (2 females, 1 male) voluntarily
said if female avatars would be challenged easily, then just use
male avatars. However, this encourages gender stereotypes in the
long-term. Instead of ignoring the problem and inviting such an
unwelcome future, we should study the ways to increase female
avatars’ expression and perception of authority, perhaps by use in
exposure training or enhancing robot itself.

5.4 Does Japanese Culture Play a Role in
Perception of Authority?

As Japan is a male-dominated society [47], women have less chance
of working in executive roles in companies [3, 11], and receive
lower wages [2]. The stronger social image of men may explain
why operators experienced a higher self-authority when using a
male avatar. In interviews, operators made comments such as “In so-
ciety, men decide everything” or “In society, people listen to males”.
Some female operators also shared they experienced discrimination
while working as shopkeepers, like how difficult customers tend to
be more aggressive towards female shopkeepers than male shop-
keepers. Even women would use apologetic strategies to response
to sexist abuse [84].

Since Japanese people are more used to a patriarchy, they may
have less concern about discussing stereotype-related topics, so
that participants openly expressing stereotypical opinions in in-
terviews. For instance, when a male customer tried to guess the
actual gender of the operator, he directly said the operator could
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not express the rules clearly, similar to a female. If the observations
reflect Japanese society, we wonder if people in countries with more
awareness and pushback towards gender stereotypes might avoid
openly discriminating. Would they treat the gendered avatar robots
equally? Would their self-reported behavior match their actions?
Cross-cultural research is needed to explore these questions.

6 LIMITATIONS AND FUTURE WORK

As we measured perceived authority with a single Likert item, non-
parametric tests were recommended for analysis [75]. However,
there is no true alternative non-parametric test to replace the 2 by
2 analysis, so we applied ANOVAs to some of our non-normally
distributed single Likert item data. Though previous works showed
robustness with Type I error [14, 16, 38, 61, 62, 74] as well as Type II
error [30, 38, 43, 74], whether ANOVA is robust for data that violates
these assumptions is a topic of debate, especially in HCI work that
frequently uses this method [75]. Our analysis method may not
address all concerns about statistical methodology. However, as
an early work exploring the topic of authority and avatar robots,
our results serve as a starting point for future exploration of these
types of effects, and can be explored in replications in additional
situations. This, when combined with our results, will provide more
clarity than any single experiment.

Our role-play method presents limitations, such as potentially
unrealistic interactions, though some shopkeeper participants said
they experienced similarly difficult customers and stereotypes in
real life. Future work may consider new methods to study authority
in the real world ethically.

We didn’t investigate authority expression in face-to-face human
interactions. Many operators used their imagination to compare
this with their avatar experiment experience: some participants
thought the avatar’s authority seemed weaker than a human’s due
to the lack of physical cues for asserting authority. Our experiment
cannot confirm this, and further study is required to compare the
differences between avatar robots and real humans.

7 CONCLUSION

We observed how avatar and operator genders influence author-
ity in our role-play experiment with 41 participant pairs, particu-
larly regarding traditional gender stereotypes when avatar robots
need to assert authority. Operators felt more authoritative with
male avatars. However, the effect on customers’ perceptions of a
shopkeeper’s authority or their time spent on arguing with the
shopkeepers were not detected. This suggests avatar robots are still
encounter societal gender stereotypes. Less than half the partici-
pants attributed their perceptions to stereotypes, while the rest did
not. Avatar embodiment, offering physical anonymity, might aid
operators in asserting authority. Our findings open pathways for
investigating how avatar robots can counter gender stereotypes as
they become increasingly prevalent.
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