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Leveraging the Presence of Other Robots to Promote
Acceptability of Robot Persuasion:

A Field Experiment
Kazuki Sakai , Midori Ban , Seiya Mitsuno, Hiroshi Ishiguro , Member, IEEE,

and Yuichiro Yoshikawa , Member, IEEE

Abstract—With the widespread use of conversational robots, the
study of their social influences, such as conformity, has become a
pressing issue. Prior research involving robots has limited its focus
to examining the conformity of robots that are in direct human
presence. In this study, we investigated the influence of robots that
are not directly in front of humans on conformity. Specifically, an
approach that utilizes implied proponents was investigated, where
a conversational robot mentions other robots in utterances, such
as gossip. A dialogue system has been developed that makes use of
the implied robot proponents. A field experiment was conducted
to evaluate the effects of the implication and quantity of robots.
The results showed that implied proponents contribute to an im-
provement in the acceptance rate of a robot’s suggestions. However,
the effect of this number was limited. These results contribute to
the knowledge of how people perceive the presence of robots. The
results also provide suggestions for the design of dialogue strategies
for systems that handle gossip and use multiple robots.

Index Terms—Acceptability and trust, conformity, field
experiment, natural dialog for HRI, social HRI.

I. INTRODUCTION

CCONVERSATIONAL robots have been widely developed
and used in everyday applications. As an increasing num-

ber of robots are used in such situations, it is necessary to inves-
tigate their social influence. One social influence is conformity
due to peer pressure. Conformity is the modification of one’s
behavior to match the response of others [1], and is reported
to be influenced by the number of people in the group [2], [3].
The same effect has been reported for robots [4], [5]. However,
previous studies have limited the method using the presence of
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others; that is, physical robots participate in conversations and
express their opinions at the same time.

To overcome this limitation, our research in this study focused
on a new approach that uses the implied robot proponents, in
which a persuasive robot refers to other robots in utterances, such
as gossip. Prior studies on gossip have found that the presence
of others can be perceived through the successful transmission
of information about others, even when they are not in the same
room [6], [7]. Another study reports that the physical body is
not always necessary for social influence [8]. Accordingly, we
consider the fact that a persuasive robot mentions the opinions
of imaginary robots, which means that they are not present in
front of humans, as an experience of the persuasive robot that
enables humans to feel the presence of imaginary robots, which
in turn instills conformity. Another significant advantage of this
approach is that the number of robots can be easily increased,
which is an important factor in increasing the acceptance rate of
robot opinions [5].

Therefore, the effects of implied proponents on conformity
were investigated. Consider the situation of taking a composite
photo with a robot. The persuasive robot displays two different
images and asks to select one of them. In this scenario, we test the
following hypotheses regarding the use of implied proponents:

H1 Referring to other robots in utterances increases the ac-
ceptance rate of the proposal of the persuasive robot.

H2 Implying multiple robot proponents increases the
acceptance rate.

Therefore, a dialogue system was developed in which the
persuasive robot asked questions about the composite photo and
asked participants to select one of the images with reference
to imaginary robots. Field experiments were conducted to test
the hypotheses. The extent to which the participants accepted
the robot’s suggestions was quantitatively evaluated. The results
of the questionnaire were analyzed based on the participants’
actions and background information.

II. RELATED WORK

A recent review [9] on persuasion using social robots states
that modality, interaction, social character, persuasive strategy,
and context are the factors contributing to the persuasiveness of
a robot. Because our research uses peer pressure, it is positioned
as a modality-based persuasion. The advantages of the proposed
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method are that it neither requires the physical referenced robots
nor a consideration of their privacy.

People are easily influenced by others. For example, Asch
reported that when other human alleged participants made in-
correct choices, the target participants also tended to make
incorrect choices [2]. These effects were confirmed by the robot.
Shiomi et al. reported that multiple alleged participant robots
acting synchronously increased pressure more than those acting
individually, although they found no significant difference in the
rate of agreement to incorrect answers [10]. In their next study,
they tested the effects of the number of participating robots and
the gender of the participants on the conformity effect [5]. They
compared conditions with two-, four-, and six-robots similar to
Asch’s experimental paradigm. The results indicated that the
conformity effect was higher in the six-robot condition than
in the two- or four-robot condition. They also reported that
females were more likely to conform than males, regardless
of the number of robots. Elson et al. [11] conducted a similar
experiment with seven participating robots. The results show
that conformity occurs through the participating robots, and
that the personality trait of participants’ openness contributes
to the conformity effect. Another study focused on the age of
the participants [12] and showed that children are more likely
to conform to robots than adults. These studies suggest that
conformity occurs with alleged participant robots, and that the
number of robots enhances this effect. However, these studies
are limited to situations in which a human can directly see the
alleged robots. In this study, the conformity effect in a situation
where a human could only recognize alleged participant robots
in the utterances of a persuasive robot was investigated.

Many researchers have investigated the presence of agents, in-
cluding robots. Two surveys [13], [14] on presence reported that
physical robots are more attractive, persuasive, and positive than
virtual robots. However, Shinozawa et al. claimed that physical
robots are effective in tasks performed in real-life situations,
whereas virtual robots were effective for tasks performed in
virtual situations [15]. References to humans and robots have
also been investigated. Jeong et al. [6] have developed a robot
that shares users’ activities with other users based on information
such as sounds in daily life to make remote users feel that
they share the same location. Users develop a psychological
connection with members of the same group when informed
about them by an agent, according to a study by Fu et al. [7].
Mitsuno et al. proposed a method in which a robot indicated the
presence of another robot to enable participants to accept the
robot’s experiences, such as eating [16]. Our study focused on
the conformity effect of reference from robots.

III. DIALOGUE SYSTEM

A dialogue system was developed that provides dialogue
services where the persuasive robot asks questions regarding
the composite photo and recommends one of the images in
the photo. An autonomous robot was used to persuade the
participants in a dialogue service (i.e., a persuasive robot). The
persuasive robot collects the participants’ preferences regarding
the images of robots and picture frames and takes a composite
photo that reflects these preferences. In the recommendation

Fig. 1. Dialogue flow.

Fig. 2. Image candidates for the persuasive robot’s questions and example of
a composite photo.

phase, the persuasive robot suggests one of the two candidates
with reference to the other robots in the utterance.

A. Dialogue Flow

Fig. 1 illustrates the dialogue flow. The persuasive robot asked
a question about the purpose of the participant’s visit. The robot
then explained its mission. The robot asked three questions
regarding the robot type, the color of the selected robot, and the
background image. For the robot type and color, a robot named
Teleco was prepared, as shown in Fig. 2(a), and another robot
named ERICA, as shown in Fig. 2(b). Seven types of background
images were prepared, as shown in Fig. 2(c). After the robot
has collected the three answers, it enters to the photographing
phase. The robot displays a composite image that reflects the
participant’s answers, as shown in Fig. 2(d). The participant’s
image is drawn in a circle on the right. After the robot has taken
the photographs, it asked the participants to complete an online
questionnaire. An example dialogue is presented in Table I. The
conversation time was approximately 3 min.

B. System Architecture

Fig. 3 shows the architecture of the dialogue system. The di-
alogue system consists of five modules. The speech recognition
module recognizes the user’s utterances and sends the utterance
text to the dialogue manager. The dialogue manager performs
a morphological analysis of the text and recognizes keywords.
Keyword recognition is based on a word matching method that
uses a list of all possible words. Then, based on the dialogue flow,
the dialogue manager creates a scenario consisting of several
commands for the persuasive robot: utterances, gaze targets,
gestures, and their respective execution times. This scenario
was created using the templates. The robot’s behavior, such as
gaze shifts and gestures is automatically generated based on
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TABLE I
EXAMPLE DIALOGUE. R AND H DENOTE THE PERSUASIVE ROBOT AND THE

HUMAN PARTICIPANT, RESPECTIVELY

Fig. 3. System architecture.

the following handcrafted rules: it nods when the user finishes
their speech, tilts its head after asking a question, and looks at
the display and back to the user when images are shown in the
display. The scenario was then sent to the scenario executor.
The scenario executor schedules commands and sends them
to the persuasive robot as scheduled. In addition, the dialogue
manager sends commands to the display manager to change the
display content based on the content of the robot utterances. The
display manager shows the candidates for each question with
the corresponding images, a composite video image captured
by a web camera, and a 2D code for an online questionnaire.
The facial position estimation module performs pose estimation
to extract the participant’s head position and calculates the 3D
position using a depth camera to update the gaze target and
establish eye contact between the robot and the participant. We
used MMPose [17] for the pose estimation.

IV. FIELD EXPERIMENT

To investigate the effects of the implied proponents and num-
ber of robots, a field experiment was conducted in Asia and

Fig. 4. Experimental setting.

Pacific Trade Center (a shopping mall in Osaka, Japan) from July
5 to 20, 2023 from 11 a.m. to 5 p.m. The Ethics Committee of the
Graduate School of Engineering Science at Osaka University,
Japan, approved all the procedures involved in this experiment.

A. Method

1) Apparatus: Fig. 4 illustrates the setup of the event booth.
Three dialogue booths were set up at three of the four corners of
the rectangular space. Each dialogue booth was equipped with a
tabletop robot named CommU1 as the persuasive robot, a display
(EVC-1504, EVICIV), a microphone (AM310, AVerMedia), a
depth camera (Intel RealSense D435i), a web camera (CMS-
V51BK, Sanwa Supply), and a button device on the desk.

CommU can perform various non-verbal gestures, such as
nodding, with 14 degrees of freedom. To give the robot a
life-like expression, the robot blinked and moved its arms and
neck slightly once every few seconds. When the CommU robot
speaks, its mouth opens and closes, and its hands move up and
down in synchronization with its voice.

2) Conditions: We prepared the following three conditions:
No, One, and Ten. Table II presents the dialogues and corre-
sponding panel for each condition. Concerning the background
image selection question, in the No condition, the persuasive
robot asked the question “Finally, please choose a background
image. Which one do you choose?” with no robot in the panel.
In contrast, in conditions One and Ten, the robot asked the
question “Finally, please choose a background image. Note
that [my friend/ten of my friends] chose the right/left image.
So, [he wants/they want] you to choose the same one. Which
one would you choose?,” with the one and ten robot(s) on the
corresponding side of the panel. The robot in the panels was
another tabletop robot named Sota2, and 14 images in different
colors and poses were prepared and randomly displayed on the
panels. The conditions and recommended images (right and left)
were randomly selected.

1https://www.vstone.co.jp/products/commu/index.html
2https://www.vstone.co.jp/products/sota/index.html

https://www.vstone.co.jp/products/commu/index.html
https://www.vstone.co.jp/products/sota/index.html
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TABLE II
DIALOGUES AND CORRESPONDING PANELS FOR EACH CONDITION. THE BOLD FONT MEANS THE DIFFERENCE IN UTTERANCES. NOTE THAT THE IMAGE TEXTURE

AND THE POSITION (LEFT OR RIGHT) FOR RECOMMENDATION WAS RANDOMLY SELECTED

3) Procedure: Our experimental procedure follows the opt-
out procedure established in Japan and was officially approved
by the Ethical Review Board. Note that the opt-out procedure
in research is one method for obtaining consent and has been
used in fields involving human subjects, such as medicine and
engineering. In detail, the experiment was announced to all
passers-by and visitors through notification posters placed on the
pillars. The posters contained the information that an experiment
was being conducted, instructions describing the purpose of the
experiment, precautions, the procedure of the experiment, the
way to leave the experiment, and the treatment of the collected
data. This study was conducted on an opt-out basis, meaning that
unwilling participants could remove their data by explaining
this to the staff even when they had already experienced the
conversation.

Participants began the conversation by pressing a button
on a desk. At the end of the conversation, the persuasive
robot asked the participants to complete an online question-
naire. After completing the questionnaire, participants received
a photo sticker that featured a composite photo from a staff
member.

4) Measurement: To evaluate the compliance effect of the
persuasive robot, the acceptance rate was calculated by counting
how many times participants selected the suggested picture. It
should be noted that in the No condition, the suggested image
was considered the right one. A proportion test was used to
compare the acceptance rates.

The questionnaire consisted of two parts: six questions about
the participants and five questions about their impressions of
the dialogue. In the first part, we asked about the gender and age
of the participants who primarily talked to the robots (talking
participants), the participant who completed the questionnaire
(responding participants), whether the participant was a repeater,
and the level of involvement of the responding participant. For
impression, we asked an item on satisfaction with the con-
versation (net promoter score (NPS) [18]), two items on peer
pressure (feeling of coercion and free choice), and two items
on psychological reactance (reactance and confusion) by the
pressure as follows:
� How likely is it that you would recommend the persuasive

robot to a close friend or colleague? (NPS)

� How much did you like the photo taken by the persuasive
robot? (Reactance)

� How confused were you when choosing the background
image? (Confusion)

� Did you have the feeling that the persuasive robot strongly
recommended one of the images when selecting the back-
ground image? (Feeling of coercion)

� Did you feel that the persuasive robot gave you a free choice
of the background image? (Free choice)

What we wanted to investigate was the human reactance to
the robot’s choice. There are several previous studies on psycho-
logical reactance scales [19], [20], all of which were designed
to understand the individual characteristics of the person; we
could not find any references to the reactance to choices such as
captured image, about which we wanted to ask questions in this
experiment. Therefore, we developed two items based on the
factors identified in a previous study [19]. We also developed
other two items for the feeling of coercion due to peer pressure
based on another previous study [5]. Because our experiment
was conducted in a real-world situation, the questions needed to
be designed to be easy to understand so that even children could
easily answer them. In addition, only a single item for each
factor was used to allow for concise responses. For the NPS,
the participants answered using a scoring system ranging from
0 (not recommended) to 10 (strongly recommended). For the
other questions, we used a seven-point Likert scale ranging from
1 (“strongly disagree”) to 7 (“strongly agree”). The midpoint
value of four corresponded to “undecided.”

A linear mixed model (LMM) was used to examine how
the experimental factors, participants’ actions, and participants’
background contributed to increased scores. The dependent
variable was the individual score on the questionnaire. The
fixed effects of the independent variables were the condition
(one condition was the baseline), participant’s acceptance (1:
accept, 0: deny), the number of participations (1: repeater, 0: no
experience), active participation of the responding participant
(1: bystander, 0: main participant), age (numeric), and gender
(1: male, 0: female) of the talking and responding partici-
pants. The random effect was the unique ID of a conversa-
tion. A stepwise method was used to select only the effective
factors.
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TABLE III
BREAKDOWN OF THE PARTICIPANTS’ DEMOGRAPHY

Fig. 5. Acceptance rates corresponding to the participant selections based on
the persuasive robot’s suggestion.

B. Participants

We collected 426 conversations that the participants expe-
rienced correctly, excluding data when they left the conversa-
tion, had system troubles, or were laboratory members. Data
from 138 conversations (148 answers) in the No condition,
145 conversations (151 answers) in the One condition, and 143
conversations (155 answers) in the Ten condition were included
in the analysis. The numbers in parentheses indicate the number
of questionnaires collected for each condition. Notably, as the
questionnaire was sent via a web form, multiple responses,
including companion responses, were received. Table III lists
the demographics of the talking participants answered by the
responding participants.

C. Results

Fig. 5 shows the acceptance rates corresponding to the se-
lection of participants based on the robot’s suggestions. The
acceptance rates for the No, One, and Ten conditions were 47.1%
(= 65/138), 66.2% (= 96/145), and 72.0% (= 103/143), re-
spectively. The proportion test revealed that the acceptance rate
was significantly higher in the One and Ten conditions than in No
condition (No vs. One: χ2(1) = 9.759, p = .002; No vs. Ten:
χ2(1) = 17.127, p < .001). However, there was no significant

Fig. 6. Boxplots of the questionnaire scores.

difference between the One and Ten conditions (One vs. Ten:
χ2(1) = 0.886, p = .347). The results indicate that mentioning
the robot(s) in an utterance increases the acceptance rate.

Fig. 6(a) shows the boxplots of the NPS scores. After applying
the stepwise method, the condition was the only remaining vari-
able. As is evident in Table IV, the score was significantly higher
in the No condition than that in the One condition. However,
there was no significant effect between conditions One and Ten.

Fig. 6(b) show the boxplots of the Reactance scores. Fol-
lowing the stepwise method, the remaining variables were the
acceptance of the robot’s persuasion and the gender of the
answering participants. As shown in Table IV, the scores of the
participants who accepted the robot’s suggestion were signifi-
cantly higher than those who did not. In addition, the scores of
female participants were significantly higher than those of male
participants.

Fig. 6(c) show the boxplots of the confusion scores. After
applying the stepwise method, no variables remained. In other
words, there were no independent variables that contributed to
the confusion in the questionnaire scores.

Fig. 6(d) shows the boxplots of the scores corresponding to
the feeling of coercion. After applying the stepwise method,
the remaining variables were set as the condition. As shown in
Table IV, the score for condition One was significantly higher
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TABLE IV
RESULTS OF LMM FOR THE QUESTIONNAIRE SCORES

than that for the No condition. In addition, the score in condition
Ten was significantly higher than that in condition One.

Fig. 6(e) shows the boxplots of the free-choice scores. After
the stepwise method, the remaining variables were the condition
and answering participant gender. As shown in Table IV, the
scores in the No condition were significantly lower than those in
the One condition. However, there was no significant difference
between conditions One and Ten. In addition, the scores of the
female participants were significantly lower than those of the
male participants.

To summarize, peer pressure arises from the reference to a
robot, which results in a conformity effect. However, its effect
on NPS was negative. Regarding the number of robots, the sense
of pressure was stronger in condition Ten than in condition One,
but the effect was not sufficient to significantly improve the
acceptance rate compared to the one-robot condition.

V. DISCUSSION

To summarize, our results support hypothesis H1, but not H2.
Thus, H1 was supported. The acceptance rate results showed

that the participants were more willing to accept a suggestion
from the persuasive robot through the implied robot proponents.
The results of the questionnaire indicate that even the hint of
a single robot increases peer pressure. These results point to
the same tendency observed in a previous study with human
subjects [2].

In contrast, H2 is not supported. The results of the question-
naire confirmed that increasing the number of robots increases
pressure. However, this was not sufficient to significantly in-
crease the acceptance rate, although it did improve slightly. This
trend differs from the results of previous studies with humans
and robots [2], [5]. In the previous study [5], up to six robots
were used. Therefore, if the number of robots is too large,
this effect could become weaker. Another possible reason is
the use of implied robot proponents. As only physical robots
were used in a previous study [5], it was concluded that their
number could influence peer pressure because of the increased
proportion of robots in the field of view or the feeling of being
in the same room. Note that the responses to the question
about the reason for selecting the background image included
some references to the other robot(s), such as “because your
friend recommended it to me.” This is consistent with what

the robot actually said; however, it is unclear whether all the
participants were aware of this. Therefore, investigating how
people recognize other presences and how they feel pressure
from invisible others is an important topic for future research.

The results of the NPS questionnaire showed that the robot’s
suggestion decreased the satisfaction. However, according to
the results of the reactance questionnaire, the participants who
accepted the robot’s suggestion were more satisfied with the
composite photos captured by the persuasive robot. Simulta-
neously, we found that implied robot proponents increased the
acceptance rate of the robot’s suggestions. Therefore, the use
of implied robot proponents may indirectly improve reactance
with the dialogue service, although direct effect to decrease
the reactance was observed. Because this study used a self-
developed questionnaire, the reliability needs to be evaluated.
Furthermore, we need to establish reactance metrics that are
influenced by implied proponents. We need to find appropriate
reactance metrics that are influenced by implied robot propo-
nents. In addition, the questionnaires on reactance and pressure
showed a gender effect; that is, women were more willing to
accept robot suggestions than men. This result is consistent
with that of a previous study [5] which examined the correlation
between gender and conformity. However, we found no effect
of participant age, which differs from the findings of a previous
study [12]. In a previous study, an experiment was conducted
using Asch’s paradigm, which includes a visual judgment task.
Compared to this task, our task of choosing the preferred image
could reduce the effect of age.

The difference from the previous studies [2], [5] is the exam-
ination of the effect of conformity by implying the proponents.
Specifically, the persuasive robot refers to the preferences of
the proponent robots in its utterances. We believe that this is
an important contribution because it is useful for designing
multi-robot dialogues, which have various merits, as noted in
a previous study [21], and it also serves as a warning against
deception by referring to robots in fiction, i.e., dark patterns.

In summary, our results suggest that the implied robot propo-
nents may make participants more receptive to robot suggestions
and demonstrate the possibility of improving their reactance.
They provide insight into the nature of social relationships estab-
lished between multiple robots and illustrate how humans per-
ceive the presence of other people in a human decision-making
context. However, the application of these effects to real-world
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situations is fraught with ethical concerns [22], [23]. Although
real-world implementation needs to be carefully investigated,
this study greatly improves the feasibility of limited-space sys-
tems in multi-robot persuasion contexts, such as advertisements,
commercials, persuasion, and recommendations.

One limitation was that only one scenario was used. More
specifically, the appearance of the robots mentioned by the
persuasive robots and their relationship to each other might have
influenced the acceptance rate and questionnaire scores. The
relationship between the persuasive robot and the participants
could be effective according to a previous study [24]; however,
this has not yet been sufficiently investigated in our study. As the
effects of conformity may vary depending on these factors, fur-
ther research needs to be conducted in controlled environments.

In our scenario, the persuasive robot stated that the mentioned
robot(s) chose one of the options, and the robot(s) demanded that
the participant also chooses the same option. This latter demand
for choice may have amplified the acceptance rate. Separating
these effects is an important issue to be addressed in the future.

Other factors may influence the answers to the question-
naires in this experiment. One of them is the social desirability
bias [25], i.e., the shift of answers toward the socially desirable
direction. Moreover, authority bias may have arisen because it
has been pointed out that persuasive robots have the potential to
generate authority [24]. In other words, in the present study,
people who felt pressure from the robot may have felt the
robot’s authority, which may have influenced the results. These
influences need to be investigated in the future.

Data from participants who did not speak directly with the
robot were included, which may have affected the results. How-
ever, in this study, we collected a relatively large data size of
approximately 150 for each condition. In addition, we asked for
information on who completed the questionnaire (responding
participants) and used the information as an independent vari-
able in the regression analysis. We believe that we were able to
suppress the effects of this factor.

The contributions of this study are as follows: It was verified
that the implied robot proponents increase the acceptance rate
of the persuasive robot’s proposal. In detail, we developed an
instance of a robot dialogue system that exploits the implied
proponents and conducted a field experiment with a large num-
ber of participants.

VI. CONCLUSION

In this letter, the effects of the implied robot proponents
were examined. A field experiment was conducted to ascertain
whether the implication increases acceptance. Our results show
that the implied robot proponents can increase the acceptance
rate and indicate the possibility of improved reactance. This
result demonstrates the usefulness of pointing out the relation-
ships between robots. Future studies could include refining the
number of implied robot proponents.
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