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ABSTRACT Streamers and celebrities are increasingly using virtual avatars as a form of online
entertainment; moreover, VTubers and virtual concerts are reporting increasing viewership. Therefore,
understanding the unique characteristics, phenomena, and challenges of virtual avatars is an active topic in
the HCI community. We extensively investigated a VTuber’s concert that was streamed on various viewing
platforms and in which fans participated as voluntary creators. We surveyed 1,795 audience members and
interviewed 10 voluntary creators to understand their experiences and perspectives. The survey and interview
results revealed that both the platform type and perceived role of the VTuber (e.g., idol/streamer) affect the
presence and immersion of audiences. We determined that the motivational context for voluntary creation
and fan experience considerably influence content creation. Combining the two findings, we discussed
the influences of perceived roles, fanwork experience, and viewing platforms on fandom experience.
Furthermore, design implications were introduced for a future concert with virtual avatars.

INDEX TERMS Computer-mediated communication, fandom experience, online entertainment, virtual
concert, virtual idol, virtual youtuber.

I. INTRODUCTION
The growing popularity of using virtual avatars has pioneered
new forms of online entertainment [1]. Celebrities, such
as John Legend and Lindsey Stirling have begun adopting
virtual avatars to enhance fan immersion during online
concerts [2], [3]. Ado, a famous Japanese singer, debuted in
an idol avatar without revealing her face [4]. Many streamers
have increasingly been adopting virtual avatars in their live-
streaming activities to protect personal privacy or portray a
specially designed persona. Such streamers are referred to
as virtual youtubers (VTubers) or virtual avatar streamers.
A real person called Nakanohito ( , meaning a person
behind the character) controls a 2D or 3D avatar of a VTuber
in real time using various input modalities (motion-capture
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device, keyboard, mouse, microphone) [5]. Thus, VTubers
can react to their fans with lively gestures, voices, and
motions in their live streams that include gaming, chatting,
and singing. Such real-time interactions with viewers have
become popular worldwide and are becoming a commercial
success [6], [7], [8].

Recently, going beyond prevalent streamers, VTubers have
evolved into professional musicians (i.e., singers and idols).
Some VTubers, such as Nana Asteria and Milky Queen,
describe themselves as VSingers (Virtual Singers) and have
released considerable music content online [9]. Moreover,
VTubers associated with famous commercial Japanese VTu-
ber agencies (e.g., Hololive and Nijisanji) have released
music and held concerts similar to real music idols [10], [11],
[12], [13]. For example, Hololive has conducted idol projects
with its VTubers and released an album named Hololive
IDOL PROJECT [13]. In South Korea, similar to real idol
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contest programs, in projects such as ISEGYE IDOL [14] and
GIRLS’s RE:VERSE [15], auditions have been conducted
for selecting members of virtual idol groups in VRChat.
The debut song RE:WIND by ISEGYE IDOL peaked in
major domestic music charts. Popular VTubers have gained a
considerable fan following, referred to as a fandom.

Compared with real-person streamers and celebrities,
virtual avatars as a means of a new entertainment busi-
ness present unique characteristics, phenomena, and novel
challenges. According to studies, the characteristics of each
subject in a scenario wherein VTubers and viewers interact
are as follows. For viewers, the creative personae and
appearances of VTubers based on subcultures are fascinating;
viewers feel distant from avatars and tend to be tolerant of
their potential rude and unusual behaviors [5]. For creating
virtual avatars as VTubers, performers behind the avatars can
intentionally construct an avatar with an identity that differs
from themselves; some even play a character of a different
gender [16]. The identity of an avatar may dynamically
evolve based on the engagement of the fan community.
Moreover, multiple performers can contribute to a single
avatar [5]. Similarly, prior research has sought to examine
the differences between real-person streamers and VTubers
in terms of perceptions, attitudes, and practices [5]. However,
despite the rise in VTubers’ music activities and growth
in popularity, understanding of factors influencing fandom
engagement and experiences in VTubers’ music activities
remains limited.

There are many interesting topics to study regarding the
VTubers’ music activity and fandom culture. Advances in
computer graphics enable VTubers to interact with their fans
in an immersive manner on virtual reality (VR) platforms
such as VRChat, which is beyond the scope of regular video
streams. Furthermore, VTubers can simultaneously utilize
video streaming and VR platforms for musical performances
to benefit from both. Because VTubers create content through
various activities, the perception of a VTuber’s role in the
VTuber’s fandommay differ for every individual. Thus, some
fans may regard their VTuber as an idol, whereas other
fans may regard the VTuber as a streamer or broadcaster.
Digital fanwork (i.e., memes and fan art) can not only be
shared with online communities for social purposes but also
be used in the content by VTubers [5], [17]. These aspects
may influence how fans engage with their favorite VTubers’
musical activity. Understanding the fandom experiences
in the context of VTubers’ music activity provides novel
design insights that support an immersive performance and
interactions between VTubers and fans.

In this study, we scrutinized aVTuber’s virtual concert ‘‘Ju.
T’aime’’ that was streamed on various viewing platforms.
Some fans participated in the concert as voluntary staff
(fan staff) who planned, created, and operated the concert.
To understand various factors influencing concert experience,
we first surveyed 1,795 audience members from the fan
community. We conducted in-depth interviews with ten fan
staff for understanding their motivation, experience, and

challenges. The survey result revealed that in addition to
the platform type, the perceived role of the VTuber (e.g.,
idol/streamer) also affects the presence and immersion of
audience. Through interviews with fan staff, we identified the
motivational context for voluntary creation and the influence
of fan experience on content creation. Based on the studies,
we discussed the influence of viewing platforms, interactions,
perceived roles of VTubers, and fanwork experiences on
the fandom experience related to a VTuber. Finally, design
implications for future concerts with virtual avatars were
detailed.

The contributions of this study can be summarized as
follows:

• A mixed-methods analysis to understand a VTuber
fandom experience in detail, encompassing two aspects,
namely, audiences and volunteer content creators, while
focusing on a case of a virtual concert

• Identification of practices, challenges, and desires for
interaction across multiple platforms

• A description of how the perception of the role of the
VTuber influences fan engagement and experience

• Identification of unique motivations and advantages of
voluntary participation in original content creation

• A suggestion of design implications for enhancing the
engagements between VTubers and fans that occur
across multiple platforms

II. RELATED WORK
A. AVATAR-BASED MUSIC ACTIVITIES AND VIRTUAL
CONCERTS
Studies on avatar-based virtual idols have primarily focused
on Hatsune Miku. Miku, a 16-year-old female character
released by Crypton Future Media in 2007, has gained
popularity worldwide. The ability to create songs in the
voice of Miku using Vocaloid, without being connected
to a living person, has enabled the generation of various
creations [18], [19]. Live concerts were conducted with
Miku singing upbeat and popular songs [20]. To understand
the Miku phenomenon, various studies have focused on
creator collaborations for content related to Miku [20],
[21], [22], causes of fans being so passionate about Miku
[18], [23], [24], and Miku’s musical activity such as concerts
and collaboration with other virtual artists [20], [25], [26].
Virtual idols, such as K/DA and True Damage, with an
animation-like appearance based on the intellectual property
of League of Legends [27] and Han YuA with a human-
like appearance have emerged [28]. In addition to these
virtual idols, VTubers have ventured into musical activities.
As mentioned, VTubers released music [12], [13], [29] and
even conducted a concert [10], [11]. However, understanding
of the VTubers’ musical activity is limited. Furthermore,
unlike existing virtual idols, VTubers are not limited to music
activity only. They deliver various content for activities such
as gaming and chatting. Fandom can selectively interpret their
roles depending on the activity. Such characteristics provide
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a chance to study the effect of the perceived roles of VTubers
on the experience in the context of VTubers’ music activity.

Another relevant research theme in the HCI community
is virtual concerts using virtual avatars. The performance
and viewership in the virtual space have been studied exten-
sively [30], [31], [32], [33]. Numerous methods have been
proposed for enhancing audience experiences. Webb et al.
described distributed liveness phenomena encompassing var-
ious forms of physical, spatial, and social co-presence [34].
In distributed live performance environments, audiences and
performers experience difficulties in socially interacting with
each other; furthermore, performers’ attention is required to
sense audience engagement [34]. Young et al. discovered that
the primary cause of the preference for physical performances
over VR is ‘‘the artist being there, and the public all around,’’
which suggested a necessity for sharing experiences with
others in VR [35]. Studies have proposed several methods
for enhancing the liveness of VR concerts [36], [37], [38].
With VR technology becoming increasingly accessible to the
public, numerous commercial virtual concert providers (e.g.,
Wave XR) have emerged. For example, Travis Scott held
a concert in the game Fortnite [39], and Lindsey Stirling
and John Legend collaborated with WaveXR to perform
concerts [2], [3]. John Legend and Lindsey Stirling streamed
their performances on both VR and social media platforms to
enable fans to experience a sense of presence and immersion
while maintaining online accessibility.

However, research on virtual concerts is not comprehen-
sive. Previous studies have primarily focused on the audience,
whereas the perspective of the producer or performer is yet
to be studied comprehensively. Because studies have been
primarily conducted in a controlled laboratory environment,
the audience experience and their desired interactions in
virtual concerts may differ. To the best of our knowledge,
multi-platform concerts using virtual avatars, such as the
case of John Legend and Lindsey Stirling and VTubers’
concert, have yet to be studied in literature. Understanding
experiences in the multi-platform concerts and VTubers’
concerts is vital for obtaining new design insights for ensuring
immersive experiences and supporting interactions between
performers and fans. To fill this gap in literature on music
activities and virtual concerts of VTubers, the following
research questions (RQs) were addressed in this study:

• RQ1: What engages or disturbs fans in VTubers’ virtual
concerts, and what do they want?

• RQ2: How does the perceived role of a VTuber affect the
fandom experience related to VTubers’ concerts?

B. FANWORK AND FANDOM ENGAGEMENT
Henry Jenkins defined participatory culture as the culture
in which the producers and consumers of media are not
separated but interact with each other and are perceived as
participants [40]. The peer production of Hatsune Miku is an
example of a participatory culture. Creators who were fans
of Miku created and consumed the content related to Miku,
and the production company granted a PCL license to address

the legal issues for noncommercial content production and
facilitate peer production [19], [20], [21]. Moreover, fans
voluntarily produce creative projects called fanwork that
transform the original media of the artist [41]. Fandoms
create and consume fanworks of their favored artists on online
platforms [42], and they even share knowledge and learn from
each other during the creative process [43], [44].

The emergence of live streaming has opened novel avenues
for fandoms to interact and support their favored streamers
or artists, such as providing monetary gifts [45], [46],
[5], [47], and volunteer moderators [48]. Hamilton et al.
explained the experience in the live-streaming community by
using the sense of community theory [49], [50]. According
to the theory, people are attracted to the communities they
can influence. Community members maintain and develop
membership status by fulfilling needs (e.g., knowledge
acquisition and emotional compensation) while developing
emotional connections through shared history and continuous
participation [50]. Viewers of live-stream communities desire
interactions and recognition from streamers; streamers try
to satisfy the viewers by conducting polls and displaying
fanworks [49]. Because VTubers are digital natives, they can
maximize the influence of fandom by directly interacting
with digital fanworks and even incorporating them into their
streaming content.

However, limited studies have focused on fans par-
ticipating in the creation of original content to support
artists. Although the motivation to voluntarily participate
as a moderator was analyzed in a previous study [48],
the experience of the original content creator may differ
considerably because the moderator in the study did not have
permission to intervene in the content. To fill the gap in the
literature on fandom experience which participating in the
creation of original content, we addressed the following RQ:

• RQ3: How do fans feel about participating in the
creation of VTubers’ original content?

III. METHODS
A. BACKGROUND
1) ABOUT ISEGYE IDOL
ISEGYE IDOL is a virtual idol group that was formed
in 2021 through a virtual idol project started by Woowak-
good [14], a South Korean Twitch streamer with 920k
followers on Twitch and 1.46 million subscribers on Youtube.
Six members were selected through an audition conducted
on VRChat, which was opened to fans through YouTube
and Twitch. Similar to other VTubers, they interact with
their fans through live streaming that primarily consists
of gaming, chatting, and singing [5]. Furthermore, similar
to real-world idols, they release original songs and cover
songs along with music videos. Most of the music videos
of ISEGYE IDOL were produced in collaboration with
fans participating voluntarily. ISEGYE IDOL members often
browse fanworks during their streaming and even conduct
streaming on VRChat maps created by fans. Therefore, it is
natural culture for members and fans to work collaboratively
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TABLE 1. Contents of ‘‘Ju. T’aime’’.

in their fandom. Similarly, ‘‘Ju. T’aime’’ was produced by the
fans.

2) ‘‘Ju. T’aime’’ VIRTUAL CONCERT
‘‘Ju. T’aime’’ was a free concert conducted by Jururu (a
creator with 195k subscribers onYouTube and 208k followers
on Twitch). The concert was streamed through Twitch and
VRChat on May 15, 2022 (Figure 1). The concert consisted
of her famous cover songs and parody advertisement videos
using her memes (Table 1). It lasted for 2 h and included a
waiting time of 50 min. A total of 30,768 average concurrent
viewers and 35,570 maximum concurrent viewers were
recorded [51].

The system structure for the concert was similar to that
described in a previous study by Gagneré and Anastasiia [52]
(Figure 2). The artist performed on a virtual stage developed
using Unreal Engine 41 wearing a motion-tracking device.
Staff located at a remote environment played pre-defined
sequences that included backing tracks, camera movements,
and lighting effects. The rendered image was streamed
through Twitch and aired at RuruCinema, the VR theater
dedicated for ‘‘Ju. T’aime,’’ which was implemented on
VRChat (Figure 1). Audience members using Twitch could
communicate with the performer through chats. Audience
members using VRChat gathered at the RuruCinema using a
VR device (e.g., Oculus Quest 2) or desktop. They were able
to watch the performance, sing along, and cheer with other
audiences using cheering items such as light sticks; however,
they could not interact with the performer. Because of the
limitations of VRChat, up to 40 people were able to access the
RuruCienema at an instance, and approximately 1,400 fans
were divided into multiple instances to watch the concert.

As mentioned, the process from planning to production
for the concert was led by the fan group called ‘‘Ju.
T’aime Organizing Committee (JOC)’’. The JOCwas formed
by a fan (director) using the nickname ‘‘Songdo Police
Messi’’; approximately 90 people voluntarily participated
in organizing concerts without any monetary compensation.
They remotely created and conducted concerts for three
months by communicating through Discord. Fans, includ-
ing JOC members, voluntarily and cooperatively produced
various content to celebrate the concert and have fun [42],
[53], such as setting up a goods shop in RuruCinema and
displaying augmented reality posters and fan art. This concert
was studied in detail because the concert was a VTuber’s

1https://www.unrealengine.com/en-US

fan-created concert that attracted a sizable audience; more-
over, we could address various analyses based on the use of
multi-platform (i.e., Twitch and VRChat), and the two roles
of the fandom (i.e., as the audience and fan staff).

B. AUDIENCE SURVEY
1) SURVEY PROTOCOL
To address RQ1 and RQ2 from the audience perspective,
we surveyed viewers to investigate the concert viewing
experience, the level of presence and immersion they
experienced, and the perceived role of Jururu. The survey
included the following questions: demographic information,
viewing environment, level of presence and immersion,
enjoyment factors, interactions, and the perceived role of the
performer.

Participants were asked to detail their age and gender
and choose their viewing environment from the following
options: using a head-mounted display (HMD) at RuruCin-
ema (VR Cinema), a desktop at RuruCinema (non-VR
Cinema), and Twitch.

They answered the questionnaires that measured the level
of presence and immersion. To measure the presence, the
spatial presence questionnaire of the MEC-SPQ [54] was
adopted, and the social presence questionnaire used in the
previous study proposed by Yakura and Goto [38] was used.
The questionnaire from the study by Yakura and Goto was a
modified version of the scales proposed by Hwang et al. [55]
to reflect the context of concerts. Jennett et al. developed an
immersive experience questionnaire (IEQ) [56] to measure
the level of immersion. Although IEQwas designed for video
games, its modified versions have been adapted to other
domains, such as FilmIEQ for videomedia [57].Wemodified
the IEQ for the concert viewing situation. Please refer to
Appendix A for the complete IEQ modification. All the
items for presence and immersion were given in Korean
after translation and measured on a five-point Likert scale
(1 = strongly disagree, 5 = strongly agree).
Furthermore, participants answered the questionnaire for

enjoyment factors and interactions. We analyzed the posts on
the fan community shortly after the concert to design options
for the enjoyment factors and interactions. The participants
could select up to three of the options listed in Table 3
for both positive and negative enjoyment factors and could
report additional factors optionally. The answer options for
the question on interaction are listed in Table 4 according to
the viewing environment they reported. When the viewing
was performed at RuruCinema, the participants were asked
to select all the interactions that they had performed, and
when viewing was performed through Twitch, they were
asked to select the option to indicate how often they had
engaged in chats. Subsequently, all participants were asked to
answer the reason for choosing the options. An optional open
question was included to identify the interactions desired by
the participants.
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FIGURE 1. RuruCinema, co-watching space for the virtual concert ‘‘Ju. T’aime’’ on VRChat (left); perspective of the viewer when the concert is aired at
RuruCinema (middle); video and chats when the concert is aired on Twitch (right).

FIGURE 2. System structure of ‘‘Ju. T’aime’’.

Finally, we included the following question to determine
whether the audience’s perception of the VTuber ‘s role
influences the viewing experience: In your opinion, which of
the following roles best represents Jururu? Idol, Broadcaster,
YouTuber/Streamer (henceforth streamer), and VTuber. The
given options were the four most-mentioned roles in the fan
community. After choosing the role, the participants were
provided with an optional open question to write down why
they chose the option.

2) SURVEY ANALYSIS
To analyze the effect of the viewing environment and
perceived role on the presence and immersion, presence and
immersion scores were grouped with the viewing environ-
ment and perceived role. Grouped scores were analyzed using
the Kruskal–Wallis test to identify statistically significant
differences. If a significant difference existed, we used the
Mann–Whitney–Wilcoxon test for the post-hoc comparisons
and applied the Bonferroni correction. Moreover, all the
qualitative responses were analyzed using an open coding
method [58] to determine common themes.

3) RECRUITMENT OF PARTICIPANTS
We deployed the survey in the official fan community of
ISEGYE IDOL called ‘‘Wakmulwon’’ [59] for two days
from June 5, 2022, after obtaining permission from Jururu
and Woowakgood. A total of 1795 people (262 females,
1533 males) who watched a live screening of ‘‘Ju. T’aime’’
sent their responses. The ages of the participants ranged
from 12 to 45 years (mean (M) = 21.79, standard deviation
(SD) = 4.80). The survey took approximately 15 min.
We provided 20 free coffee coupons to participants through
a random lottery, which is a widely used incentive strategy
in online surveys to collect many responses within a limited
budget [60].

C. FAN STAFF INTERVIEW
1) INTERVIEW PROTOCOL AND ANALYSIS
We conducted semi-structured interviews with the fan staff
to address RQ3 and RQ2 from the perspective of fan staff.
The interview included the following themes: experiences as
a fandom and fan staff (e.g., what makes you start fandom
activity of ISEGYE IDOL?), motivation to become a fan staff
(e.g., what motivates you to participate in the creation despite
no monetary compensation?), design considerations (e.g.,
are there any special design considerations for the Jururu’s
fandom?), opinions on survey results, and the perceived
role of Jururu. Interviews were conducted for a week from
August 1, 2022, through offline meetings and online voice
calls using Discord. Each interview was conducted in Korean
and lasted approximately 1.5 to 2 h. The researcher took notes
during the interview, and all interviews were recorded and
transcribed using ClovaNote.2 We analyzed all transcripts
through an open coding method [58] and found common
themes. Each participant received a compensation of USD 50.

2) PARTICIPANT RECRUITMENT
We recruited fan staff with the help of the director.
As presented in Table 2, 10 interviewees were recruited to
cover all production divisions, including planning, modeling,
design, video, programming, and music, of ‘‘Ju. T’aime.’’ All
participants were men of Korean nationality, and their ages
ranged from 21 to 29.

2https://clovanote.naver.com
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TABLE 2. Staff interview participants.

IV. FINDINGS
A. FACTORS THAT AFFECT AUDIENCE EXPERIENCE IN THE
VTubers’ CONCERT (RQ1)
Based on the audience survey, we present our findings on
the audience experience in VTubers’ concert. According to
the survey, participants reported their viewing environments
as follows: Twitch (1483, 82.6%), non-VR Cinema (280,
15.6%), and VR Cinema (32, 1.8%). In Table 3 and Table 4
which summarize the survey’s options and responses about
enjoyment factors and interactions, we merged responses
from both VRChat environments into RuruCinema because
the VR Cinema and non-VR Cinema participants were
asked the same questions and the number of VR Cinema
participants was small.

1) ENJOYMENT FACTORS
Survey participants selected their enjoyment factors as listed
in Table 3, and 358 respondents (178 positive, 191 negative)
reported additional factors in their reply to the open
question.

a: POSITIVE FACTORS
Preference for the performer, content that is exclusive to
the concert, and interacting with the performer were the
major positive enjoyment factors. In the open question,
37 respondents (20% of positive responses) reported that the
experience of watching the concert with other fans formed a
bond among them. A preference for free access and watching
the concert without going to a concert hall was mentioned
by 23 respondents (13% of positive responses). Moreover,
22 respondents (12% of positive responses) mentioned the
engagement of fan staff. Although it was insufficient when
compared with the preference of the offline concert, they
could enjoy the concert because the fan staff conducted the
concert (P834). Furthermore, 13 respondents (7% of positive
responses) reported that the fact that the concert attempted
to reflect the history of the performer made the concert more
enjoyable. For example, the order of the songs was related
to her history, which resulted in a more pleasurable viewing
experience; for example, ‘‘I think seeing how ISEGYE IDOL
started from the beginning played a big role. I totally
agree with the sentence that ‘Story is everything for the
idol’.’’ (P1410). We think this result is related to previous

studies that have emphasized a strong storyline for virtual
influencers [61] and specified that watching the growth
of idols creates an intimate connection with artists [62].
Moreover, eight respondents reported that the concert-like
ambient sounds in the waiting time video replicated the
feeling of being at a concert.

b: NEGATIVE FACTORS
In the case of negative factors, the absence of interaction
with the performer accounted for approximately 40% of the
responses, regardless of the viewing environment. Viewing
interruptions caused by other users (57.4% of negative
responses from the participants at RuruCinema) and external
environmental factors (30.4 and 38.1% of the negative
responses from the participants in Twitch and at RuruCinema,
respectively) accounted for a high proportion of the negative
responses and were mentioned by 45 respondents (23.5%
of negative responses) in the open question. These factors
include abusive chats on Twitch (e.g., swearing, sexual
harassment), use of huge characters, and the inappropriate
influx of sounds at RuruCinema. Consistent with the results
of a previous study [63], abusive chats were a cause of
participants avoiding chatting. Moreover, 54 respondents
(28% of negative responses) reported a degradation in the
immersive experience because of the absence of ambient
sound and offline-concert-like interactions. Furthermore,
42 respondents (21% of negative responses) mentioned
that they were disrupted by delays on Twitch and com-
mercial breaks that could not be removed systemically
at RuruCinema.

2) INTERACTIONS
Participants responded to the types of interactions that they
performed as presented in Table 4.

a: REASONS NOT TO INTERACT
Regardless of the viewing environments, respondents who
did not interact provided the following reasons: ‘‘To focus on
the performance,’’ ‘‘It is inconvenient to interact with others,’’
‘‘There is no need to interact.’’ On Twitch, participants
could interact with the performer through chat, but they
remarked that ‘‘There are too many messages, so mine will
likely be buried,’’ ‘‘I did not feel the need to participate
because others were already chatting.’’ These comments were
consistent with the observations of previous studies that
have indicated that massive chats and comments prevent
engagement, and ensuring that the comments of viewers are
visible to streamers is vital [1], [63]. Furthermore, peoplewho
commented that interactions were inconvenient indicated the
following problems: in a mobile environment, the chat UI
partially blocked the view of the concert video stream and
swinging a light stick using the mouse in non-VR Cinema
was difficult.
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TABLE 3. Survey options and responses about enjoyment factors.

TABLE 4. Survey options and responses about interactions.

b: REASONS TO INTERACT
In Twitch, 1,018 respondents (73% of the participants
excluding the C1 group) reported that they engaged in
the chat to share their emotions and experiences with
others and experience presence, immersion, and enjoyment.
Moreover, 125 respondents mentioned that they chatted
to cheer the performer, and 74% of these respondents
(92 respondents) posted a message more than 10 times.
Furthermore, 70 respondents answered that it was natural to
watch and engage in chats in the context of live streaming.
Similar to Twitch, respondents who went to RuruCinema
mentioned that interacting with others was a natural behavior
in the context of fandom and concert, and interactions
provided realism, immersion, and fun. Respondents who used
cheering items or voice chat tried to express their loyalty and
cheered for the artist. Some respondents noted that they only
used cheering items, such as light sticks, because loud voices
can distract others within VRChat.

c: DESIRED INTERACTIONS
A total of 524 respondents commented about their desired
interactions. Among them, 346 respondents (66% of respon-
dents) wanted to be in the same virtual space with the
performer and wanted their cheering to be included in the
performance. Particularly, 112 respondents wanted to vocally
cheer the performer (e.g., sing along with the performer),

and cheering with the aid of light sticks in the concert hall
was mentioned by 30 respondents who watched the concert
on Twitch. Some participants suggested methods that can
synthesize cheering sounds and movement of light sticks
from Twitch chats, for example, ‘‘Play cheering sounds when
cheering-related chats are typed.’’ (P962), ‘‘When the emoji
is pressed, synthesized movements of the light sticks can be
generated.’’ (P1415)

Moreover, 44 respondents wanted the cheering to be
customized to the platform (e.g., donation [47] and cheering
using buttons different from those used for chatting).
Furthermore, 36 respondents wanted a summary of the chats
in Twitch and relay reactions in RuruCinema to be sent to
the performer so that the performer could be aware of their
cheering. Two participants (P388 and P402) specified that
staff should be positioned inside the theater at RuruCinema
to restrain abusive users, which is consistent with the findings
of a previous study [64].

3) INFLUENCE OF THE VIEWING ENVIRONMENT
As mentioned in Section III-B2, we analyzed how the
viewing environment affected the presence and immersion.
Figure 3(a) displays the average scores that indicate the
sense of spatial presence (SP) and social presence (SO) of
the audience; and Figure 4(a) displays the average scores
of the subscales of IEQ for the immersion, that is, basic
attention (BA), temporal dissociation (TD), transportation
(TP), emotional involvement (EI), and enjoyment (EJ).
Challenge, which is a subscale of IEQ, was excluded because
it does not fit the context of the concert. All the presence
and immersion scores were grouped and analyzed with each
viewing environment.

For all scales, the VR Cinema achieved the highest level
of presence and immersion, followed by the non-VR Cinema
and Twitch. Twitch revealed significant differences with
VR Cinema (SP: p < .001, SO : p < .01) and non-
VR Cinema (SP, SO : p < .001) for both SP and SO
(Figure 3(a)). A significant difference was observed between
VR and non-VR Cinema only in SP (p < .05). In the case
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FIGURE 3. Spatial presence and social presence that were analyzed based on the viewing environments and perceived roles (α = .05, Bonferroni
Corrected, signif. level: * p < .05, ** p < .01 *** p < .001).

FIGURE 4. Subscale of immersion analyzed based on the viewing environments and perceived roles (α = .05, Bonferroni Corrected, signif. level: * p < .05,
** p < .01 *** p < .001).
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TABLE 5. Results of the chi-square residual analysis between the
perceived role of the Jururu and the chat frequency in Twitch (α = .05,
Bonferroni Corrected, signif. level: *p < 0.05, **p < 0.01).

of immersion, as displayed in Figure 4(a), Twitch exhibits
significant differences with non-VR Cinema in BA, TP, EI,
and EJ (BA, EJ: p < .05, TP, EI: p < .001) and with VR
Cinema in TP and EI (TP, EI: p < .01).
Excluding the aforementioned scales, no significant dif-

ferences were observed between groups. Moreover, no sig-
nificant differences were observed between VR and non-VR
Cinema except for SP. To a certain extent, the use of VRChat
influences the level of presence and immersion; however,
no significant effect was observed from the use of HMDs
except for the spatial presence.

B. INFLUENCE OF THE PERCEIVED ROLE OF VTuber (RQ2)
The audience survey and fan staff interviews have revealed
that perceiving the performer as an idol provides advantages
for audiences and vice-versa for fan staff. The survey
participants reported the following roles for Jururu: Streamer
(655, 36.5%), Idol (615, 34.3%), VTuber (387, 21.6%), and
Broadcaster (138, 7.7%). The fan staff interview participants
reported the following roles for Jururu: Streamer(7, 70%) and
VTuber (3, 30%).

1) EFFECT OF THE PERCEIVED ROLE OF VTuber ON THE
AUDIENCE EXPERIENCE
Similar to the previous section, we analyzed how the
perceived role of VTuber affects presence and immersion.
Figure 3(b) and 4(b) detail the average scores of SP and SO
and subscales of IEQ, respectively, for each perceived role.

Recognizing Jururu as an idol provides higher presence and
immersion than all other roles. This result was also confirmed
in a post-hoc analysis. As displayed in Figures 3(b) and 4(b),
the role of an idol has shown significant differences with
the roles of streamer and VTuber in all scales (p < .001).
Furthermore, the role of an idol has shown significant
differences with that of a broadcaster in all scales except for
TD (SP, SO, EI, EJ: p < .01, BA, TP: p < .001). The
non-idol roles did not exhibit any significant difference in
all scales. These results may be associated with a previous
study that indicates that celebrity worship can be related
to transportation [65]. The results also imply that celebrity
worship can be applied to a VTuber.

Additionally, we evaluated whether the perceived role
affected the interaction frequency.We conducted a chi-square
test to confirm the relation between the chat frequency and
the perceived role. The result revealed that the perceived
role was related to chat frequency (χ2(12, N = 1483) =

28.704, p = 0.004359). Through chi-square residual analysis

(Table 5), the roles of idol and streamer were related to C5,
the high-frequency chat group (Idol: p < .01, Streamer:
p < .05, Bonferroni corrected). The roles of idol and streamer
exhibited positive and negative residual values, respectively.
Thus, identifying a performer as an idol contributes to the
high chat frequency; conversely, identifying a performer as
a streamer provides a significantly weak contribution to the
high chat frequency.

2) EFFECTS OF THE PERCEIVED ROLE OF VTuber ON
CREATOR EXPERIENCE
In contrast to the audience, all the fan staff reported they
did not perceive Jururu as an idol. When asked whether a
change in the perceived role of Jururu would influence the
motivations or experiences in voluntary content creation, they
answered that they participated in the production because
they are fans of Jururu rather than what her role is.

However, in some responses, a perception of non-idol roles
was observed to be advantageous for voluntary participation.
S2, who answered that Jururu is a streamer, mentioned
that, although ISEGYE IDOL members are idols, their
friendly look as streamers makes him participate in content
production. S6 mentioned that if he perceives her as an
idol, it seems like the weight of content creation should be
considered. S8 mentioned that he did not think of rewards
because he considers working on a project with Jururu to
be amateur. He continued that if he considers her an idol or
broadcaster, it would be nice to receive a monetary reward.

3) FACTORS AFFECTING THE PERCEIVED ROLE
OF THE PERFORMER
The perception of the role of the performer as an idol provides
enhanced presence, immersion, and high chat frequency,
and the perception of the role of the performer as a non-
idol causes fan staff to easily participate. To determine
factors affecting the perception of roles, we analyzed fan
staff interviews (n = 10) and responses (n = 1122) to
an open survey question about the reason for the selected
role. The major factors are as follows: activity and fandom
experience similar to idols, live streaming, sense of celebrity,
and similarity with other VTubers.

a: KEY FACTORS FOR THE ROLE AS IDOL: ACTIVITY AND
FANDOM EXPERIENCE SIMILAR TO IDOLS
Respondents who answered that Jururu is an idol mentioned
that she released the cover and original songs and had also
ranked higher on the major music charts in South Korea.
This result is similar to a previous study in which people
followed the animated-like virtual influencers because of
their music [1]. Some respondents reported that the concert
‘‘Ju. T’aime’’ has made them perceive Jururu as an idol
because she performed on stage and because of the cheering
experience. In this regard, P589 mentioned that Hololive
members typically display an aspect of madness when
streaming; however, he perceived them as idols when they
sing on stage. This result suggests that singing on the
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stage, regardless of the content that is usually presented, can
help provide considerable recognition as an idol. Similarly,
certain respondents experienced changes in perception. They
mentioned that they perceived ISEGYE IDOL members as
streamers because they provided stream-oriented content
before they released official albums. However, they started
to perceive them as idols after they started their musical
activities. Similarly, P1680, who perceived Jururu as an idol,
responded that calling Jururu an idol would not be possible if
she stopped singing and concentrated on streaming.

Providing fandom experiences similar to other idol fan-
doms also made Jururu an idol. Moreover, by following the
K-pop idol fandom cultures of streaming the newly released
music of the artist and advertising birthday celebrations of the
idol through crowdfunding [66], Jururu attained idol status.
Furthermore, respondents who perceived Jururu as an idol
mentioned that her live streaming is similar to the manner in
which other idols communicate with fans through dedicated
fan apps such as V Live [67].

b: NON-IDOL ROLES
Live streaming is the main factor that leads to non-idol
roles. Among all non-idol roles, live streaming is the
primary mode of relaying the primary activities of Jururu.
Respondents specified that the close and candid aspects that
are presented on live streaming have collapsed the unique
features of idols, such as the aspects of mystery and distance.
Moreover, because of her proficient streaming and ability to
communicate with viewers, respondents considered Jururu
to be a proficient broadcaster and streamer. The factors that
distinguish non-idol roles were the sense of celebrity and the
similarity with other VTubers. Respondents who perceived
Jururu as a broadcaster mentioned that they classified her
in a role between an idol and a streamer; moreover, these
respondents said that she is closer to a celebrity than other
roles. People who perceived Jururu as a VTuber indicated
that other VTubers also release music. They mentioned that
ISEGYE IDOL works under the concept of an idol using
an avatar. However, respondents who perceived her as a
broadcaster or streamer mentioned that although she uses an
avatar, the attraction of the person ‘‘Jururu’’ ismore important
than the avatar or concept.

C. EXPERIENCE AND DESIGN CONSIDERATIONS OF THE
FAN STAFF (RQ3)
In this section, the analysis of the fan staff interviews
revealed why they got involved in the concert production,
their experience as creators as a part of the fandom, the role of
their colleagues in fanwork, design considerations, and their
challenges.

1) WHAT MOTIVATES FANS TO ENGAGE AS STAFF?
S3 (director) stated that the primary reason for organizing
the JOC and creating concert was because Jururu mentioned
‘‘I will hold a concert when I reach 100k subscribers in

YouTube’’ in her previous live streaming. Other interviewees
mentioned that they participated because of their loyalty and
because creating a concert with the help of other fans was
interesting.

Interviewees had created fanwork even before ‘‘Ju.
T’aime.’’ They participated in fanwork activities because
ISEGYE IDOL members watch their fanwork and occa-
sionally work with fans. As mentioned in Section III-A,
the fan community of ISEGYE IDOL tended to be active in
fanwork, and fans collaborate with ISEGYE IDOLmembers.
The community provides separate threads for uploading
fanwork and recruiting members to work on projects. This
phenomenon reflected how the fan staff joined the JOC. They
applied to join JOC after seeing a recruitment advertisement
that was posted by the director; alternatively, they were
approached by the director to join the JOC after the
director saw their portfolio on the thread. S2 mentioned that
opportunities to work with your favored artists are not typical,
but Wakmulwon provided a platform to make it possible.
With regard to monetary compensation, six interviewees

mentioned that they participated because they did not receive
anymonetary compensation. They felt that because they were
not rewarded, they could create what they wanted, and their
creativity was valued. Moreover, they expressed that their
colleagues were enthusiastic because everyone participated
voluntarily. S10 noted that if he received monetary rewards,
even if it is fanwork, then it would not be fun anymore and
would result in work pressure similar to commercial work. S9
mentioned that if he received a reward, then he would only
provide outputs of corresponding quality.

2) CREATORS AS A PART OF FANDOM
Fan staff mentioned that they could reflect the characteristics
of fandom when creating the concert because they are also a
part of fandom. They mentioned setting up of a goods shop in
RuruCinema, incorporating intermission ads, and creating the
setlist of the concert as examples. To determine the items to
be placed in the goods shop, fan staff, themselves enthusiastic
fans, listed the goods that they would want the most. They
created and placed the goods that can be implemented among
the listed goods. With regard to intermission ads, the fan staff
attempted to use memes relevant to Jururu and also organized
advertisements in which she appeared to be beautiful and
bubbly. In particular, they mentioned that the fans do not
like Jururu being with other male characters. In cases in
which male characters were unavoidable, they reduced the
proportion of male characters as much as possible. In the case
of the setlist, the fan staff attempted to reflect the history of
Jururu through the songs that are popular among fans. They
placed the songs that she sang at her audition at the beginning
of the concert and her representative cover songs at the end
of concert (Table 1). Moreover, camera operation and facial
animation were organized to obtain an attractive avatar and
reflect the desires of fandom.

For amateur creators who did not have a major or job
related to content production, their loyalty and the fact that
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they can provide their fanwork to artists were the primary
motivations for studying content production. S3 and S5
mentioned that they started learning modeling to support
Jururu. They stated that ‘‘Once Jururu said that her avatar
does not have many costumes. After hearing that, I wanted to
make and give costumes for her, so I learned modeling’’(S3),
‘‘In the early days of ISEGYE IDOL, unlike other members,
Jururu had literally no fans who could create and provide
VRChat content for her. To create content by myself and
give it to her, I started to learn how to make VRChat
maps.’’(S5) For people having a related job or major, fanwork
provides opportunities to showcase their skills and passions.
For examples, S10 said that ‘‘Fanwork provides opportunities
to show off my loyalty and skills, and also gives me an
opportunity to advance my abilities.’’

Conversely, fan staff strived to intentionally separate their
loyalty as a fan and their role as a creator. S1 and S9
mentioned that they could create content that aligned with
her memes, tendencies, and the mood of fandom because
they are fans. However, S3 noted that he could reflect her
meme to a great extent, which may lead to difficulties for
viewers who did not know the meme in understanding it.
Further, S5 excluded his loyalty as much as possible when
he created content because his loyalty does not represent the
loyalty of the fandom. Furthermore, the fan staff attempted to
create high-quality outputs that aspired to make Jururu look
as beautiful as possible because they are her fans. However,
their love for her could cause difficulties in objectively
evaluating the content output, possibly leading to a lower
quality.

3) ROLE OF COLLEAGUES
When considering the creation experience of the fan staff,
their colleagues in the JOC played crucial roles. S4 com-
mented that he had fun working with other members of
the JOC; S7 and S8 noted that, although loyalty played a
major role in initial participation, the fun experienced when
working with their colleagues during the production week
affected their participation. S1 mentioned that some of the
team members of fanwork projects also work in the industry.
He said that amateur creators can enhance their ability while
working with such members. S2, who has a related job,
mentioned that he could enhance his skills while watching
the progress of work in other fields.

Not only for the fun working experience, but the roles
of colleagues are also crucial in various aspects during
production, such as the prediction of fans’ reactions, decision
making, and technical difficulties. Fan staff noted that,
in fanwork projects, seniors acting as advisors were not
observed, and making critical decisions is difficult; this
phenomenon was a problem because they were responsible
for the success of the project. To ease the pressure, staff
discussed the direction of the project andmade decisions after
reaching consensus. In the content design and production
process, staff considered each other as potential users of
the target population to predict the reaction of fans to their

content. This implies that a production team consisting of fans
can easily perform an iterative user-centered design process,
which is difficult to adopt in the general production process
because of concerns related to content leakage. Furthermore,
the staff received help from their colleagues to solve various
technical difficulties during content creation. For example,
S9 used to upload tutorial videos to share his VRChat
techniques. This phenomenon is similar to the mentoring
in the fan community in previous studies [43], [44]. If no
member provides feedback on the content or has appropriate
skills, they recruited additional teammembers without budget
pressures.

Crucially, the tiredness of content creators had to be
managed when they were creating content for Jururu.
Jururu [68] and some interviewees mentioned that even if
the fan staff started work with a sense of loyalty, work
can become excessive, which can result in the fan staff
losing interest and even exiting the fandom. The fan staff
recognized these side effects and adjusted their workload
through continuous communication, and additional team
members were recruited if required.

4) DESIGN CONSIDERATIONS AND CHALLENGES BASED ON
THE AUDIENCE SURVEY RESULTS
Fan staff responded that positive factors that viewers reported
were incorporated at the time of production. Negative
factors and the demands for interaction were considered,
but these factors were not implemented because of technical
difficulties. Furthermore, some of these suggestions are
considered for future projects. This phenomenon was similar
to a previous study in which producers were aware of the
problems that viewers experienced but did not solve them for
various reasons [69].

a: RECOGNIZE CHEERING
For the viewer response that they did not participate in
chats because the performer would not be able to see their
chat, fan staff mentioned that the performer can see the
reactions of the fans but responding to the chats posted at
a fast pace was difficult. To overcome this problem, fan
staff summarized the chat content and delivered them to
the performer. S2 mentioned that he thought that cheering
using text in a massive chat would not be possible; therefore,
he planned and provided a light stick emoji as a proper
method for cheering. Furthermore, they noted that a plan was
proposed to show the reaction of viewers in RuruCinema
to the performer and stream it, but they experienced the
following several technical difficulties: 1) It was physically
challenging for the performer to simultaneously respond
to multiple platforms while controlling the avatar. 2) All
fan staff controlled the concert remotely; therefore, relaying
the reactions at RuruCinema to the performer was difficult.
3) Monitoring the dozens of RuruCinema instances was not
realistically feasible because it would entail the services of
numerous people.
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b: DIFFICULTY OF COLOCATION
Interactingwith the performer at RuruCinemawhilewatching
the performance in the same virtual space with the performer
could not be implemented because of technical limitations.
S2 noted that if fans entered the same virtual venue with
the performer, then directing was restricted. He continued
that watching the concert inside the virtual concert venue
implemented with Unreal Engine was not possible while
maintaining the current quality because of hardware limi-
tations. Therefore, S8 considered synthesizing the motion
data of viewers at RuruCinema to dummy spectators in the
concert venue, but VRChat security regulations restricted this
measure. Placing the avatar of the performer on the VRChat
map and synchronizing it with themovement of the performer
can be another alternative (S9). However, because of the
technical nature of VRChat, people with malicious intent
could copy her avatar without permission. This phenomenon
can lead to impersonation and copyright problems.

c: ABUSIVE USERS
The possibility of abusive chats and interruption in viewing
in the cinema were predicted; however, fan staff noted
that no feasible method was available to solve it. They
mentioned that the chat speed is fast; therefore, finding
and blocking them was difficult, even if abusive chat
messages were confirmed. The public instances of VRChat
can be accessed by anyone. S1 anticipated a disruptive
behavior at RuruCinema as described in Section IV-A and
considered technically disabling microphones to prevent
abusive behavior using voice. He struggled between abuse
prevention and greater interaction.

Fan staff were wary that any interactive feature could be
used for abusing and disrupting the viewing experience in
response to the demands for further interaction. In the case
of voice interaction such as singing along with the performer,
low-quality voices of some users could be regarded as
awkward and annoying sounds, which could degrade the
viewing experience. Regarding the donation that some
survey participants mentioned, fan staff noted that donation
messages and effects could interrupt viewing by covering the
screen and overlapping sounds.

d: USABILITY IN THE VIEWING ENVIRONMENT
When asked if they would use a service or a platform
that provides the interactions that viewers wanted, half of
the interviewees mentioned that they would not use it.
As mentioned, they were wary that providing interaction can
increase the risk of abuse. They noted that unlike offline
concerts, many abusive users were present online because of
the nature of accessibility and anonymity in online platforms.
Furthermore, they discussed the usability of the platform. S8
mentioned that fans were used to VRChat because ISEGYE
IDOL used it; however, VRChat is a platform with high entry
barriers. He stressed the importance of easy-to-use platforms,
noting that, irrespective of the superiority of the features,

the platform should not require a large number of people
to study how to use it. S9 mentioned that moving fans to
a new platform to watch a performance would be difficult
and wanted solutions that could be integrated with existing
platforms such as YouTube and Twitch. Staff who showed a
willingness to use the platform noted that they would use it
because the viewers wanted it. They added the condition that
the service should be stable.

V. DISCUSSION
A. UTILIZATION OF MULTIPLE VIEWING PLATFORMS
Compared with real-person streamers, the advantage of
VTubers as a digital form is that they can easily present
themselves in various digital media. Beyond photographs
and videos, avatars can appear in animations, games, and
VR naturally and easily. Accordingly, multiple media can
be simultaneously used for various purposes, such as
accessibility and a sense of immersion. For example, Lindsey
Stirling and John Legend conducted virtual concerts using
their own avatars on both VR and social media platforms
[2], [3]. Similarly, Hololive VTubers conducted concerts on
both platforms simultaneously [70]. This strategy can attract
more fans while showcasing avatars immersively.

‘‘Ju. T’aime’’ could also be viewed on two platforms,
VRChat and Twitch. In Twitch, fans watched the performance
and reacted through chats and emojis. In VRChat, fans
enjoyedmore content in a virtual venue (RuruCinema), which
was specially decorated with posters, goods shops, and photo
zones. Here, fans watched the performance with others while
using voice chat and cheering items. Because Twitch is highly
accessible to the public, the number of audience members
using the platform was more than that in VRChat. Our survey
results revealed the differences between the two platforms in
terms of the viewing experience. Similar to other VR-related
studies [71], [72], VRChat users (17.4% of the total audience)
exhibited a higher level of presence and immersion. The 3D
world with a high degree of freedom provided by VRChat
enables various activities and greater participation; however,
it may cause more disruptions from abusive users. A notable
aspect that we observed in this study was that the use of HMD
does not affect the viewing experience, with the exception of
the spatial presence. To understand the results and determine
their causes, further user studies should be conducted in a
controlled laboratory environment.

A virtual concert using multiple platforms with different
fidelity and interactivity is a type of distributed liveness
phenomenon. As mentioned by Webb et al. [34], distributed
liveness imposes various difficulties related to social co-
presence and interactivity on both performers and audiences.
However, concerts of VTubers aggravate these difficulties.
Because the performer operates the avatar using motion-
capture devices, keyboard, and mouse, the performer requires
considerable hand-eye coordination and focus, which causes
a mental burden for communicating with users of various
platforms using various interactive modalities. In the ‘‘Ju.
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T’aime’’ concert, the interactions of users in VRChat were
ignored and isolated. The lack of interactivity and social
co-presence can hinder liveness [34], [73]. The design
implications for virtual concerts are discussed in the next
section.

B. INFLUENCE OF THE PERCEIVED ROLE OF VTuber
Including Jururu, other VTubers who are operated by agen-
cies (e.g., Kizuna Ai, Hololive) also engage in mainstreaming
like activities such as concerts and release of songs [16],
[10], [11], [74] in addition to live streaming activities
that provide subcultural content [5]. Our survey revealed
that the wide range of VTuber activities leads fans to the
perception that the VTuber has multiple roles. Moreover,
differences in perception affected the viewing experience and
fandom activities. In this study, perceiving a performer as
an idol provides a higher sense of immersion and presence
and induces more interactions than the perception of the
performer in non-idol roles. Our finding is consistent with
a previous study that states that celebrity worship may be
related to transportation [65]. Moreover, fans who perceive
the VTuber as an idol may tend to increase their sense of
community [50] through continuous participation in chats.

Notably, being perceived as an idol may not always
be advantageous. Loyalty to Jururu is the motivation to
voluntarily participate in the production process; however, all
fan staff responded that they perceived Jururu as a streamer
or a VTuber for the same reasons as audience fans. Based
on the interview results, we can make several interpretations
as follows: 1) The unique characteristics of idols, such as
mysterious and distant personalities [75], can result in fans
experiencing a high psychological burden when participating
in content creation, which can directly affect the reputation
of the artist. (e.g., S6: ‘‘If I perceive her as an idol, it seems
like the importance and responsibility of content creation
must be considered seriously.’’) 2) The fan staff may feel
that working for a subculture-based streamer or VTuber is
an amateur job, which can cause them to participate with a
lighter mindwithout compensation. (e.g., S8: ‘‘Perceiving her
in a non-idol role makes my participation in the production of
her original content feel like an amateur work. Therefore, I do
not think about the monetary compensation.’’) The positive
effects of fandom participation are discussed in the next
section.

The influence of perceived roles revealed in our study
suggests that maintaining a balance between idol and non-
idol roles may be critical for increasing the number of
fans and encouraging fandom participation. The role of the
VTuber is defined by complex dynamics. Survey respondents
mentioned that the past streaming activities or candid aspects
of the Nakanohito are a crucial factor in the perception of
the roles as a streamer. Some people have mentioned that
the music activities of the Jururu changed the perception of
the role of the performer. In the case of the fan staff, they
attempted to reflect the characteristics of an idol in the content

production process, despite themselves perceiving Jururu as
a streamer. This phenomenon may be attributed to an early
stage of cognitive transformation.

The role of a VTuber can be changed dynamically
through communication and fandom participation or can be
structured intentionally [5]. For superior role management,
a longitudinal study on the factors and processes for the
formation and change of perceived role of VTuber is required.

C. FANWORK EXPERIENCE AND SENSE OF COMMUNITY
Similar to a previous study by Hamilton et al. [49], we discuss
the finding of the fan staff experience by applying the
sense of community theory [50]. Most of the fan staff had
continuously participated in the fanwork project even before
participating in the production of the concert. The fandom of
ISEGYE IDOL creates not only memes but also 3D maps,
items, and costumes that can be used in VRChat. ISEGYE
IDOL members introduce fanworks in their live streaming
and even use them for their streaming content. Moreover,
this phenomenon is accepted culture for fans and ISEGYE
IDOL to work collaboratively. The active use of fanwork
by VTubers increases the intervenability of content for fans
and encourages fans to create more content. Thus, such
collaboration is a unique characteristic of live streaming that
is unique to VTubers. Based on the aspect of a sense of
community, fanwork activities that can be directly used in
the content will strongly develop the membership status.
Fans look forward to influencing the community and being
recognized by streamers [49]. Participating in the production
of a concert can be understood in a similar context.

Fan staff expressed satisfaction with the positive reviews
of the fan community members and viewership numbers
for the concert. It connects with the fulfillment of needs
component of the sense of community in the form of
emotional compensation. As mentioned in the study by
Wohn [48], volunteer work should be recognized by other
fans. Other rewards were acquiring content creation skills and
solidarity with colleagues. By collaborating with colleagues,
the fan staff improved their skills and enjoyed the process
of collaborative work. As mentioned in Section IV-C3,
emotional connection developed by collaborative partici-
pation is a major motivation. Moreover, they established
processes for distributed mentoring [43], [44], exchanging
feedback with each other, and solving various difficulties
in a remote collaborative work environment. Conversely,
monetary compensation was not important for the fan staff.
Fan staff felt that they were free to create what they wanted
because they were not monetarily rewarded and felt that they
would experience work pressure similar to that experience
during commercial work if they were paid.

In terms of the effectiveness of the content, the participa-
tion of the fan staff exhibited a considerable advantage. Fan
staff and content consumers can bond emotionally through
shared history and identity about the VTuber. As mentioned
in Section IV-C2, our interviewees effectively leveraged
the emotional connection to raise sympathy among fans.
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The concert setlist was structured based on the history of
the performer. The concert and additional contents were
produced considering the tendencies of the fans and the
preferred images of the performer. Moreover, the existence
of fan staff was mentioned as a positive enjoyment factor
by the audience, which can be observed from survey
results.

As mentioned, the fandom of the VTuber exhibited unique
characteristics and advantages in terms of fanwork. A pre-
vious study highlighted the importance of intervenability for
fan engagement [64]. The fanwork based on VR has potential
as a medium that can intervene in the process of building
the storyline of the content because the avatar can easily
use it and actually interact with it. Content created by fans
can attract other fans. We expect our insights to be used for
developing a VTuber fandom community and for designing
the interactions between the fans and VTuber.

VI. IMPLICATIONS FOR VIRTUAL CONCERT DESIGN
Our findings and discussions provide new insights for
emerging research related to VTuber and virtual concerts in
the HCI community. In this section, we elaborately describe
the design considerations and opportunities for future virtual
concerts in detail.

A. DESIGN FOR IMPROVED SOCIAL CO-PRESENCE
ACROSS VARIOUS VIEWING ENVIRONMENTS
In our study, some fans from Twitch and VRChat mentioned
that they would like to be in the same virtual venue with
Jururu and watch the concert together with other fans. The
performer could only be viewed as a video, the Twitch
and VRChat audiences were separated, and communicating
with each other was not possible. Audience members used
numerous devices, such as mobile phones, tablet PCs,
desktops, and HMDs, to watch the concert. Therefore,
designs to improve social co-presence between VTubers and
audiences using different devices and platforms to support
distributed liveness should be considered. A viable solution
is to virtually co-present all audiences and performer avatars
to a 3D performance viewing application similar to a real
concert hall. Similar to first-person shooter games, the
audiences and performers can freely move around the venue
and interact with each other in various ways beyond merely
using texting, which enables them to have a realistic concert
experience. However, cloud gaming technology is required to
support low-end devices.

However, 3D interaction may not be accessible and
affordable to everyone. Some viewers may prefer a conven-
tional live streaming platform. Therefore, another alternative
to improving social co-presence across various viewing
platforms is to represent audiences and their interactions on
a platform to audiences on another platform in a suitable
form, and vice versa. In this study, for example, for audiences
on Twitch, adding the audiences on VRChat to the number
of concurrent viewers is possible. Furthermore, speech-to-
text technology can be used to post their voice chats in the

form of chat messages. Certain cheering behaviors could be
recognized by artificial intelligence (AI) technologies and
expressed in the form of emojis. Conversely, for the audience
on VRChat, the audience on Twitch can be represented
as dummy avatars that move automatically, as discussed
in a previous study [38]. Their chat messages can be
presented as audio using text-to-speech technology. Visual
and audio effects can be triggered to express the collective
effervescence [76] of the concert hall by analyzing the content
of chatmessages or detecting special moments such as a sharp
increase in posting rate. In addition to virtual concerts, this
approach can be extended to various applications, such as
conferences, meetings, and theaters that can potentially use
various platforms simultaneously.

B. DESIGN FOR PERFORMERS TO EFFECTIVELY INTERACT
WITH MULTI-PLATFORM AUDIENCES
As the results of the survey indicate, limited interactivity with
a performer can hinder enjoyment and participation. In live
performances, remote audiences want to feel connected with
the performer [63]. However, to sense the engagements of
virtually distributed audiences, the active attention of the per-
former is required [34]. Furthermore, interpreting themassive
amounts of interaction data (e.g., chat messages) [77], [78]
is difficult. In this study, fan staff noted these difficulties
(Section IV-C4).

One method of supporting performers in interacting with
large numbers of multiplatform audiences is to summarize
their interactions and behaviors and provide them to per-
formers. Similarly, studies have focused on designs that
effectively handle massive chat messages to understand
them [77], [78], [79]. This result can be advanced using
natural language processing using AI. Moreover, in the
future, effectively summarizing the engagement of audiences
in the virtual space should be considered. For instance,
showing an abstracted visualization to the performer may be
possible when the virtual audience avatars wave the light
sticks as a group or quantify the arousal level using AI.
Furthermore, virtual assistants could explain the reaction
audibly to the performer through earphones.

The fact that the performer is aware of their comments or
applause is crucial for the audience. This is especially true in a
VTuber’s concert, where the lack of bodily co-presence leads
to lower levels of solidarity and emotional energy [80]. In our
survey, respondents who had not engaged in the interaction
noted that ‘‘their comments will be buried or may not be
delivered to the performer’’ as a reason for not engaging
in chats. However, performers are doing their best to sense
the engagement of the audience. These efforts are not fully
delivered to the audience. For instance, because the performer
reads as many chats as possible but only responds to some
of them, most audiences do not know if their messages have
been read. This subtle interaction or behavior of the performer
can be detected and delivered to the audience using eye
tracking technology.
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C. DESIGN FOR ABUSIVE USER MANAGEMENT
Audiences and fan staff were concerned about the disruptive
behavior of some users. Current possible solutions are simply
filtering malicious messages, such as swearing and sexual
harassment, in chat windows using predefined forbidden
words and having other users manually report abusive
users. With increasingly advanced AI technology, automatic
filtering and chatbot design that can effectively moderate
abusive users in the context of concerts can be considered
as in a previous study [81]. Design studies that can control
the disruptive behavior of 3D audience avatars have received
limited attention. Because of the nature of the virtual
environment with a high degree of freedom, their actions may
be more disruptive. Various design opportunities exist for
designing tools to manage the authority of the avatar of the
audience over the spaces and items or designing AI-powered
NPCs.

Another viable solution for VR is leveraging the personal
space bubble that was mentioned in a previous study [82]
to transparently handle objects that obstruct the view of the
audience. In the case of audio interaction, the risk of abuse
can be reduced by differential treatment of audio levels and
reverberations. The voice level of other users can be lowered
and a reverb effect can be added to make it sound like
ambient sound. Acoustics can be provided that sound like a
conversation from a person next to the user, only for specified
users or certain users who have expressed their desire to talk.
For users who deliver abusive messages through voice-based
conversations, muting the user and reporting them to the staff
by expressing an intention not to listen, such as a gesture to
block the ears, is possible [82].

VII. LIMITATIONS
Through an online survey of numerous participants and
in-depth interviews, we deeply understood the fandom
experience as a VTuber concert audience and volunteer
content creator. However, this study has several limitations
that should be considered when interpreting the results. Our
results were drawn by focusing on a single case called
‘‘Ju. T’aime’’ to understand the detailed experience. The
composition of participants was biased toward men in their
20s of South Korean nationality. Moreover, as we addressed
a survey on the online fan community, the overall respondents
were favorable to the virtual concert. They answered honestly
and specifically to other questions but showed significantly
skewed results (M = 4.84, SD = 0.38) on the five-point
scale for the question about overall performance satisfaction.
Furthermore, a gap of approximately 21 days occurred
between the time of the performance and the time of the
survey. Furthermore, the difference in the number of samples
related to Twitch, VR, and non-VR is significantly large.
Therefore, although this study provides interesting and novel
insights to HCI researchers trying to design a new interaction
technology for virtual idols and virtual concerts, additional
research is required on various cases, cultures, and participant
composition for theorization.

VIII. CONCLUSION
Based on the case of the virtual concert ‘‘Ju. T’aime,’’
we studied the experience of a VTuber fandom as viewers
and creators. We identified the enjoyment factors that
viewers experienced while watching a virtual concert and the
interactions they performed. We confirmed that loyalty, the
experience of working with their artist, and the experience of
having fun working with their colleagues are the motivations
for voluntarily participating in content creation. Moreover,
the involvement of fans as content creators is advantageous
because they can anticipate the needs of other fans and
produce content that reflects the fandom culture and their
needs because they are themselves a part of the fandom.

We determined that recognizing the VTuber as an idol pro-
vided viewers with a high level of immersion and presence,
while recognizing the VTuber as a non-idol facilitated the
participation of creators. Multi-platform audiences wanted
interactions similar to offline concerts; however, simulating
real-concert experience is difficult for the creator, and the
risk of abuse using the interaction method exists. Based on
these findings, we suggested design implications for future
virtual concerts. The results of this study can provide insights
and be helpful for emerging research related to VTubers and
concerts.

APPENDIX A
QUESTIONNAIRE FOR MEASURING IMMERSION
In this section, we present the complete questionnaire used
to measure immersion, a modified version of IEQ. Subscales
of IEQ were grouped as follows: Basic Attention(Q1-Q2),
Temporal Dissociation (Q3-Q6), Transportation (Q7-Q9),
and Emotional Involvement (Q10-Q12), Enjoyment
(Q13-Q15). Negative items are marked with (-).

A. KOREAN VERSION (VERSION GIVEN TO PARTICIPANTS)
• Q1. .
• Q2. .
• Q3. .
• Q4

. (-)
• Q5.

.
• Q6. . (-)
• Q7.

.
• Q8.

.
• Q9.

.
• Q10. .
• Q11.

.
• Q12.

.
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• Q13. .
• Q14.

.
• Q15. .

B. ENGLISH VERSION
• Q1. To what extent did the ‘‘Ju. T’aime’’ hold your
attention?

• Q2. To what extent did you feel you were focused on the
concert?

• Q3. To what extent did you lose track of times during the
concert?

• Q4. To what extent did you feel consciously aware of
being in the other place rather than the concert hall whilst
watching the concert? (-)

• Q5. To what extent did you forget about your everyday
concerns?

• Q6. To what extent were you aware of yourself in your
surroundings? (-)

• Q7. To what extent did you feel as though you were
separated from your real-world environment?

• Q8. To what extent did you feel that the concert was
something youwere experiencing, rather than something
you were just watching?

• Q9. To what extent was your sense of being in the
concert hall of ‘‘Ju. T’aime’’ stronger than your sense
of being in the real world?

• Q10. To what extent did you feel emotionally attached
to the concert?

• Q11. To what extent were you interested in seeing how
the concert would progress?

• Q12. At any point did you find yourself become so
involved that you wanted to speak to the performer
(Jururu in this case) directly?

• Q13. Howmuchwould you say you enjoyed the concert?
• Q14. When the concert finished, were you disappointed
that the concert was over?

• Q15.Would you like to view a concert like ‘‘Ju. T’aime’’
again?
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