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Abstract
The individual physical appearances of robots are considered significant, similar to the way that those of humans are. We 
investigated whether users prefer robots with male or female physical appearances for use in daily communication situations 
and whether egalitarian gender role attitudes are related to this preference. One thousand adult men and women aged 20–60 
participated in the questionnaire survey. The results of our study showed that in most situations and for most subjects, “males” 
was not selected and “females” or “neither” was selected. Moreover, the number of respondents who chose “either” was 
higher than that who chose “female.” Furthermore, we examined the relationship between gender and gender preference and 
confirmed that the effect of gender on the gender preference for a robot weakened when the human factor was eliminated. 
In addition, in some situations for android-type robots and in all situations for machine-type robots, equality orientation in 
gender role attitudes was shown to be higher for people who were not specific about their gender preferences. It is concluded 
that there is no need to introduce a robot that specifies its gender. Robots with a gender-neutral appearance might be more 
appropriate for applications requiring complex human–robot interaction and help avoid reproducing a gender bias.

Keywords Human–robot interaction · Social acceptance · Gender role attitudes · Gender bias · Gender preference

1 Introduction

The influence of humans’ physical appearances on other 
humans has been displayed in previous psychology studies 
(Mims et al. 1975; Walster et al. 1966). Similarly, the physi-
cal appearances of robots have a significant effect as well. In 
fact, it has been shown that android-type robots (robots that 
look exactly like humans) are preferred as communication 
partners to mechanical-type robots (robots that are similar to 
humans in figure but have a metallic or mechanical appear-
ance) and humans in sports/exercise situations(Suzuki et al. 
2021a, b). Other studies have also mentioned the effect of 
the physical appearances of robots in many situations (Goetz 
et al. 2003; Hinds et al. 2004; Nishio et al. 2012; Abubshait 
and Wiese 2017; Suzuki et al. 2021a, b). Thus, it is impor-
tant to consider the physical appearance of robots when 

introducing them into our daily lives because their appear-
ance can be an important factor when facilitating interaction 
with humans.

There are numerous aspects to physical appearance; the 
one that influences gender assignment cannot be ignored. 
Robots are characterized by their physicality, which makes 
it easy for humans to assign gender arbitrarily. Therefore, 
the problems associated with gender-specific properties (so-
called ‘gendered robots’) should be carefully examined and 
discussed. The interaction between robots and humans in 
daily life applications should be considered to determine 
whether humans prefer robots with the same or a different 
gender. In addition to existing studies suggesting that males 
generally express positive responses towards robots more 
than females do (Nomura et al. 2006, 2008; Kuo et al. 2009; 
Lin et al. 2012), the effect of the gender of robots on human 
psychological and behavioral reactions toward these robots 
has been examined. For example, a comparison experiment 
between a mechanical humanoid robot and an android with 
a female appearance indicated that university students pre-
ferred female robots for domestic use (Carpenter et al. 2009).

Furthermore, previous studies have indicated that men 
and women tend to prefer robots with female features and 
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male features, respectively, suggesting cross-gender effects. 
For example, in an experiment in which a humanoid robot 
had a non-gendered appearance and its gender was manipu-
lated by voice quality, visitors were asked to make a mon-
etary donation and answer a questionnaire. The results 
showed a cross-gender effect in that male participants were 
more likely to donate money to the female robot than women 
were. Moreover, male participants rated female robots as 
more credible and trustworthy than male robots, whereas the 
converse was observed with female participants (Siegel et al. 
2009). In another experiment in which participants solved 
puzzles while cooperating with a doll robot that had a non-
gendered appearance and gendered voice and name, a cross-
gender effect was similarly observed; participants interacting 
with the robot of a different gender felt more comfortable 
than those who interacted with the robot of the same gender 
(Alexander et al. 2014). This effect was also observed in 
an experiment in which a navigation task was performed in 
a town using computer-mediated communication between 
human instructors and robot followers (Koulouri et al. 2012).

Although robots assigned to people of a different gender 
were evaluated more positively, some studies have shown 
that robots assigned to people of the same gender were 
evaluated more preferably instead. For example, an experi-
ment in which items were sorted on a touch-screen table 
using instructions given by a small-sized humanoid robot, 
whose gender was changed using computer-generated voices 
and names, indicated that female participants completed 
the task equally fast regardless of the gender of the robot, 
whereas male participants were faster in completing the task 
when the robot was male (Kuchenbrandt et al. 2014). This 
means that the interaction between humans robots may differ 
depending on various types of interaction factors, such as the 
nature of the situation or task.

Furthermore, the reason behind people’s preference for 
a certain gender of robot may lie behind the gender stereo-
typing of people toward one another. For example, a com-
mon gender stereotype is based on hair length, and female 
robots with long hair are considered more communal than 
male robots with short hair (Eyssel and Hegel 2012). They 
also reported that tasks that were considered stereotypically 
male, such as heavy lifting and machine operation, were 
perceived to be more suitable for male robots. Furthermore, 
a gender stereotype existed in occupations; male robots were 
preferred in security-related occupations and female robots 
were preferred in healthcare-related occupations (Tay et al. 
2014).

The effect of a robot’s gender on a user’s decision to use 
it is assumed to depend on these factors: the characteris-
tics of the robot and the user's cultural expectations of the 
robot. The preferred gender of a robot may vary depending 
on differing factors such as the nature of situations and roles. 
The situational factors related to a robot’s gender need to 

be taken into account when considering introducing robots 
into daily life.

Although the issue of gender stereotyping in robots has 
been highlighted and its effects are becoming increasingly 
recognized, the roles and situations in which it occurs remain 
unclear, raising the question of what the gendered expecta-
tions for robots are. In addition, there is limited knowledge 
on whether these gender stereotypes are related to the exist-
ing gender stereotypes of people. The impact of a robot’s 
gender may depend on many factors, such as situational fac-
tors (e.g., nature of tasks), human factors (e.g., gender), and 
culture. Therefore, gender preferences in robotics designs 
also may depend on the nature of the interactions between 
humans and robots and the situations in which they interact.

The purpose of this study is to clarify whether people 
prefer robots with male or female physical appearances in 
regular communication situations and whether egalitarian 
gender role attitudes are related to this preference. Further-
more, in this study, we compared these tendencies for robots 
and humans.

2  Methods

2.1  Participants

One thousand adult men and women aged 20–60 years (500 
men and 500 women, 200 in each 10-year age range) par-
ticipated in the study.

2.2  Questionnaire

2.2.1  Communication situations

From the communication situations used in a previous study 
(Suzuki et al. 2021a, b), those situations in which the per-
centage of respondents who selected an android-type robot 
or a mechanical-type robot was higher than that of a human 
were selected.

Situation sets A and B refer to those with android-type 
robots and mechanical-type robots, respectively. Situation 
set A contains tasks and communication that are relatively 
complex, whereas situation set B contains ones that are rela-
tively simple. The details of each situation are presented 
in Table 1. In addtion sample images of the robots were 
shown to the respondents so that they could easily identify 
the android- and mechanical-type robots (each image are 
shown in Fig. 1). In this survey, the android- type robot was 
defined as “a robot that looks exactly like a human,” and the 
mechanical-type robot was defined as “a robot that is similar 
to a human but has a physical appearance consisting of metal 
and machinery.”
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2.2.2  Gender preferences

• Gender preference for humans:
  In each situation, the respondents were asked to choose 

whether they wanted to interact with a person of the same 
or a different gender in each situation, with the follow-
ing options: “I want to interact with a person of the same 
gender,” “I don't mind either,” and “I want to interact 
with a person of a different gender.”

• Gender preference for robots:
  For the android-type robot, the respondents were asked 

to make choices similar to the ones they did previously 
when choosing which kind of people to interact with 
based on their gender. For the mechanical-type robot, 
we asked for responses in the same way.

2.2.3  Short form of the scale of egalitarian gender role 
attitudes (SESRA‑S; Suzuki 1994)

This is a psychological scale that comprised 15 items and 
was used to measure equality orientation in the gender role 
attitudes of men and women; responses were measured 
using a 5-point Likert-type scale with options ranging from 
“1. strongly disagree” to “5. strongly agree” (Cronbach’s 
alpha = 0.89). This scale consists of items such as “Women 
should continue to work even after having children” and 
“If a wife has a job, it is not good because it increases the 
burden on her family” (reversed item). The higher the score, 
the greater is the degree of the equality orientation in gender 
role attitudes.

2.3  Procedure

The survey was conducted in October 2020 by monitors regis-
tered with a web-based survey company (iBRIDGE Corpora-
tion. This study was approved by an ethics review committee. 
The data that support the findings of this study are available 
from the corresponding author upon reasonable request.

3  Results

Prior to the subsequent analysis, the answers regarding gen-
der preference were converted from “same gender” and “dif-
ferent gender” to “male,” “female,” and “neither” based on 

Table 1  Details of the situations included in situation sets A and B 

Situation set A
 Accepting domestic care in declining years
 Accepting caring for the aged in facilities in their declining years
 Asking for company for shopping for daily necessities and food
 Asking for company for outdoor pleasures and sports such as play-

ing catch and jogging
 Grumbling at home

Situation set B
 Asking for directions to stations and streets
 Asking about processing the payment at checkout counters in shops
 Having fortunes told in shops and on the street

Fig. 1  Sample images of the 
robots
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the gender of the respondent. Then, they were used for the 
analysis.

3.1  Proportion of gender preferences

First, we summarized the gender preference ratios for 
humans and android-type robots in situation set A. In most 
of situation set A, “either” and “female” were selected by 
more than 90% respondents for android-type robots and 
“either” was selected slightly more often than “female,” 
and the same trend was observed in the selection of 
humans. The results of this summary of gender preference 
ratios for android-type robots are shown in Fig. 2.

We summarized the gender preference ratios for humans 
and mechanical-type robots in situation set B. In situation 
set B, “either” and “female” were selected by more than 
90% of the respondents for the mechanical-type robots and 
“either” was selected by 80% of them; the same trend was 
observed in the selection of humans. The results of this 
summary of the gender preference ratios for the mechani-
cal-type robots are shown in Fig. 3.

3.2  Association between participants’ genders 
and gender preferences

Using the data of situation set A, we examined the asso-
ciation between the participants’ genders and their gender 
preferences. The associations between the gender and gen-
der preference for humans, gender and gender preference 
for android-type robots, and gender preference for humans 
and gender preference for android-type robots are shown 
in Table 2. For some situations, the gender preferences for 
humans differed according to the participant’s gender, but 
the gender preferences for android-type robots did not dif-
fer considerably. The results also showed that a relationship 
existed between the gender preference for humans and the 
gender preference for robots.

Using the data of situation set B, we examined the association 
between participants’ genders and gender preferences (Table 3). 
In all situations, the gender preferences for both humans and 
mechanical-type robots did not differ based on the participant’s 
gender. The results also showed that a relationship existed 

Fig. 2  Gender preferences for 
mechanical-type robots in situ-
ation set A 

0% 20% 40% 60% 80% 100%

Grumbling at home

Asking for company for outdoor pleasures
and sports such as playing catch and jogging

Asking for company for shopping for daily
necessities and food

Accepting care in facilities for the aged in
their declining years

Accepting home-based care in declining
years

male robot either female robot

Fig. 3  Gender preferences for 
mechanical-type robots in situ-
ation set B 

0% 20% 40% 60% 80% 100%

Having the fortune told in shops and on the
street

Asking about checking at counters in shops

Asking directions to stations and streets

male robot either female robot
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between gender preferences for humans and for robots, similar 
to the data of situation set A.

3.3  Egalitarian gender role attitudes according 
to participants’ genders and gender preferences

Figure 4 shows the descriptive statistics of the SESRA-S score 
according to participants’ genders and the gender preferences 
for android-type robots in situation set A (that of humans is 
shown in Table 8 in Appendix). A two-factor analysis of vari-
ance was conducted with the participants’ genders and gen-
der preferences as independent variables and the SESRA-S 
score as the dependent variable in situation set A. Note that 
the percentage of ‘male’ being chosen as the preferred gender 
was very small (a few % in most cases), so it was excluded 
from the analysis. The results indicated that the effect of gen-
der was significant in all situations, while the main effect of 
gender preference, and the interaction effect on the gender 

preferences for humans was not significant in all situations 
(Table 4). The results indicated that the effect of gender was 
significant in all situations, the main effect of gender prefer-
ence was significant in a single case, and the interaction effect 
on the gender preferences for the android-type robots was not 
significant in all situations (Table 5).

Figure 5 shows the descriptive statistics of the SESRA-
S score according to the participants’ genders and the gen-
der preferences for the mechanical-type robots in situation 
set B (that of humans is shown in Table 9 in Appendix). A 
two-factor analysis of variance was conducted in situation 
set B similar to situation set A. The results indicated that 
the main effect of the participants’ genders was significant 
for all situations, the main effect of gender preference was 
significant in one case, and the interaction effect on the 
gender preferences for humans was not significant in all 
situations (Table 6). The results indicated that the main 
effects of participants’ genders and gender preferences 
were significant in all situations, and the interaction effect 
on the gender preferences of the mechanical-type robots 
was not significant in all situations (Table 7).

Table 2  Associations between participants’ genders and gender preferences in situation set A 

Values are Cramér's V
***p < 0.001, **p < 0.01, *p < 0.05

Participants’ genders vs. 
gender preferences for 
humans

Participants’ genders vs. gender 
preferences for mechanical-type 
robots

Gender preferences for humans vs. 
gender preferences for android-type 
robots

Accepting domestic care in declining 
years

0.369*** 0.235 0.445***

Accepting caring for the aged in 
facilities in their declining years

0.360*** 0.045 0.467***

Asking for company for shopping for 
daily necessities and food

0.050 0.108** 0.475***

Asking for company for outdoor 
pleasures and sports such as playing 
catch and jogging

0.250 0.210 0.489***

Grumbling at home 0.207 0.094* 0.519***

Table 3  Associations between participants’ genders and gender preferences in situation set B 

Values are Cramér's V
***p < 0.001, *p < 0.05

Participants’ genders vs. 
gender preferences for 
humans

Participants' genders vs. gender 
preferences for mechanical-type 
robots

Gender preferences for humans vs. 
gender preference for mechanical-type 
robots

Asking for directions to stations and 
streets

0.131*** 0.073 0.464***

Asking about processing the pay-
ment at checkout counters in shops

0.125*** 0.096* 0.544***

Having fortunes told in shops and on 
the street

0.087* 0.081* 0.534***
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Fig. 4  Means ± SD of SESRA-S score according to participants’ genders and gender preferences for humans in situation set A 

Table 4  Differences in gender equality orientation according to participants’ genders and gender preferences for humans in situation set A 

***p < 0.001

Participant's gender (A) Gender preference (B) A × B

Accepting domestic care in declining years F(1, 944) = 44.66*** F(1, 994) = 0.53 F(1, 994) = 1.56
Accepting caring for the aged in facilities in their declining years F(1, 952) = 46.58*** F(1, 952) = 0.27 F(1, 952) = 1.29
Asking for company for shopping for daily necessities and food F(1, 952) = 31.82*** F(1, 952) = 2.07 F(1, 952) = 2.17
Asking for company for outdoor pleasures and sports such as playing 

catch and jogging
F(1, 859) = 25.44*** F(1, 859) = 0.25 F(1, 859) = 0.00

Grumbling at home F(1, 942) = 39.50*** F(1, 942) = 1.72 F(1, 942) = 0.66

Table 5  Differences in gender equality orientation according to participants’ genders and gender preferences for android-type robots in situation 
set A 

***p < 0.001, *p < 0.05

Participant's gender (A) Gender preference (B) A × B

Accepting home-based care in declining years F(1, 959) = 46.39*** F(1, 959) = 2.36 F(1, 959) = 0.11
Accepting caring for the aged in facilities in their declining years F(1, 962) = 46.04*** F(1, 962) = 1.27 F(1, 962) = 0.56
Asking for company for shopping for daily necessities and food F(1, 958) = 33.98*** F(1, 958) = 1.96 F(1, 958) = 0.27
Asking for company for outdoor pleasures and sports such as playing 

catch and jogging
F(1, 898) = 23.00*** F(1, 898) = 4.91* F(1, 898) = 0.80

Grumbling at home F(1, 956) = 37.03*** F(1, 956) = 2.21 F(1, 956) = 0.01
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4  Discussion

In this study, we aimed to clarify whether people prefer 
robots with male or female appearances in communica-
tion situations and whether equality orientation in gender 
role attitudes is related to this preference. We also com-
pared the results obtained with the gender preferences of 
humans.

4.1  Tendency of gender preference

First, we checked the ratios of human, android-type robots, 
and mechanical-type robots that were selected, and the 
results showed that, in any situation and for any subject, 

“males” was not selected, and “females” or “neither” was 
selected. Furthermore, the number of respondents who 
chose “either” was higher than that who chose “female”; 
This was more noticeable in situations with simple tasks 
included in situation set B and more for robots than for 
people. In other words, in terms of users' needs, genders 
do not need to be assigned to robots when introducing 
them into daily life. It may be a good idea to introduce a 
robot with a gender-neutral physical appearance to prevent 
the reproduction of gender stereotypes in robots.

When the relationship between participants’ genders and 
gender preferences was examined, we confirmed that the 
effect of gender on the gender preference of a robot weak-
ened when the human factor was eliminated. In situation set 
A, even if the object was a human, the participant’s gender 
had a slight effect on the preference, but if the object was 
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Fig. 5  Means ± SD of SESRA-S score according to participants’ genders and gender preferences for mechanical-type robots in situation set B 

Table 6  Differences in gender equality orientation according to participants’ genders and gender preferences for humans in situation set B 

***p < 0.001, **p < 0.01

Participant's gender (A) Gender preference (B) A × B

Asking for directions to stations and streets F(1, 947) = 47.1*** F(1, 947) = 1.318 F(1, 947) = 1.498
Asking about processing the payment at checkout 

counters in shops
F(1, 962) = 34.7*** F(1, 962) = 2.681 F(1, 962) = 0.478

Having fortunes told in shops and on the street F(1, 965) = 38.1*** F(1, 965) = 8.213** F(1, 965) = 0.166

Table 7  Differences in gender equality orientation according to participants’ genders and gender preferences of mechanical-type robots in situa-
tion set B 

***p < 0.001, **p < 0.01

Participant's gender (A) Gender preference (B) A × B

Asking directions to stations and streets F(1, 962) = 21.70*** F(1, 962) = 5.76* F(1, 962) = 0.00
Asking about processing the payment at checkout coun-

ters in shops
F(1, 968) = 17.94*** F(1, 968) = 5.79* F(1, 968) = 0.01

Having fortunes told in shops and on the street F(1, 965) = 22.91*** F(1, 965) = 9.20** F(1, 965) = 0.18
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an android-type robot, the effect was weaker. In addition, 
in situation set B, there was almost no preference based on 
participants’ genders, even if the object was a human. This 
means that regardless of one's own gender, the expected 
gender differed depending on the content of the task. Even 
if gender preference may differ in different situations, if 
the physical anthropomorphic properties of the robot are 
reduced, the influence of the gender preference of the user 
will become weaker. Therefore, to prevent the reproduction 
of gender stereotypes in robots, making this elimination in 
the design may be a simple solution.

In both situation sets, the association between the gender 
preference for humans and both types of robots was found to 
be moderate, and the strength of the association was compa-
rable. In other words, those who tended to prefer a particular 
gender of robots also tended to prefer a particular gender of 
humans. Similarly, we suggest that people who do not have a 
gender preference for humans are less likely to have one for 
robots. Thus, it is possible that assigning genders to robots 
may not necessarily increase gender bias.

4.2  Egalitarian gender role attitudes according 
to participants’ genders and gender preferences

In addition, in some situations for android-type robots and 
in all situations for machine-type robots, the equality ori-
entation in gender role attitudes was shown to be higher 
for those who were not specific about their preference for 
a robot’s gender. Therefore, people with a low gender bias 
were less likely to have a gender bias toward robots, and 
the introduction of a robot with a specific gender did not 
increase any gender bias. In this regard, the problem is not 
associated with the design of the robot but the gender bias 
that people already have toward one another. Therefore, to 
intervene in and solve the problem of gender bias against 
robots, educating people about gender bias is an effective 
solution. Moreover, for people with a pre-existing gender 

bias, the introduction of gender in the design of a robot may 
increase this bias. It is important to examine this point in 
the future.

Although it has been reported that gendered robots may 
lead to the reproduction of gender stereotypes (Marchetti-
Bowick 2009; Robertson 2010; Weber and Bath 2007), the 
present results do not suggest this, at least not in the context 
of this empirical study. An investigation into whether this is 
related to the culture of Japan or whether it is limited to the 
situation examined in this study will need to be conducted 
in the future.

The results also showed that numerous respondents did 
not prefer the gender of their communication robot. Based 
on this viewpoint, there is no need to introduce a robot that 
specifies its gender, thereby preventing the reproduction of 
gender stereotypes.

4.3  Implications

In Japan, when robots are introduced into daily life, there 
is no need to give them a specific gender appearance. 
Although providing a robot with a feminine appearance 
may be preferable to some due to past traditions, pres-
ently, it may be more appropriate to introduce robots with 
a gender-neutral appearance to avoid reproducing any 
gender bias. There is also the possibility that introduc-
ing these kinds of robots will be more acceptable abroad. 
Certainly, there may be cases where it is better to assign a 
gender depending on the characteristics of the situation or 
purpose, but it should be done with careful consideration.

Appendix

See Tables 8 and 9

Table 8  Differences in gender equality orientation according to participants’ genders and gender preferences for humans in situation set A 

Participant's sex Male Female

Gender preference Either Female Either Female

M SD M SD M SD M SD

Accepting domestic care in declining years 49.64 8.03 48.38 10.22 53.11 9.36 53.44 9.13
Accepting caring for the aged in facilities in their declining years 49.52 8.03 48.48 10.10 53.12 9.30 53.51 9.19
Asking for company for shopping for daily necessities and food 49.49 8.47 49.51 9.51 54.01 9.17 52.16 9.33
Asking for company for outdoor pleasures and sports such as play-

ing catch and jogging
49.29 7.91 48.92 10.70 53.37 9.39 52.95 8.84

Grumbling at home 49.74 8.20 48.31 10.31 53.43 9.19 53.10 9.31
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