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Abstract: Anonymity is an inherent attribute of the Internet. Depending on pseudonyms, cyber
citizens can role play and present themselves by reconstructing a different identity. In order to
satisfy the needs of anonymous self-expression, anonymous social applications have become popular
worldwide. In this paper, we conduct a survey regarding user intention (UI) of “Soul”, which is a
popular anonymous social media application in China, especially for the youth. For this purpose,
we design an adapted technology acceptance model (TAM) consisting of seven influencing factors,
i.e., perceived usefulness (PU), perceived ease of use (PEOU), perceived anonymity (PA), perceived
privacy riskiness (PPR), subjective norms (SN), emotional attachments (EA) and perceived interactiv-
ity (PI). Both the measurement and structural models are tested via partial least squares structural
check for equation model. The results show that PU, PEOU, PPR and PI have a significant relationship with
updates UL Therein, both SN and EA can impact PU, and meanwhile, the direct paths between PI — PEOU,
PA — PPR also exist. Contrary to expectation, the effect of SN on Ul is not directly significant. The
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Nowadays, depending on the explosive developments of Information and Communi-
cations Technology (ICT), the use of social media and its applications has become the trend
around the world, which dramatically alters content distribution. Social media is a repre-
sentative product in Web 2.0, which combines the functions of decentralized open network
models and cognition social models [1]. The advantages of social media can be described
as participation, openness, communication, dialogue, community and connectivity [2-5].
The number of global social media users has dramatically increased from 2.21 billion in
2015 to 4.20 billion in 2021. The average time spent on social media reach 145 minutes per
day [6]. Users can create diverse social identities in different social spaces by uploading
their profiles [7].

In June 2021, the number of Internet users in China reached 1.011 billion and the
= internet penetration rate was 71.6%. Among them, the amount of mobile Internet users
was 1.007 billion. Therein, the proportion of Internet users using mobile phones to access
the Internet was 99.6% [8]. In this huge market, the development of anonymous social
applications fills the gap beyond the “acquaintance circle” of social networking represented
conditions of the Creative Commons Py WeChat, and meets the diverse social needs of social media users. In an anonymous
Attribution (CC BY) license (https://  €nvVironment, people can use social applications or software to relax, find solace, make
creativecommons.org/licenses /by / friends and so on, which may lead to different usage behavior than that in non-anonymous
40/). situations [9]. The latest data shows that the size of China’s anonymous social market
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reached 622 million in 2019, with more than 70% of the user age structure being under the
age of 35 [10].

1.1. Anonymous Social Media

Anonymous social media (ASM) can be recognized as a subcategory of social media,
characterized by the property of anonymity, originating from the Advanced Research
Project Agency Network (ARPA net). For example, users of Usenet and Bulletin Board
System (BBS) can interact and share anonymous information on web and mobile plat-
forms [11-13]. On the one hand, ASM allow a social activity in which Internet users
participate in an anonymous way; i.e., users conceal their real identities. On the other hand,
ASM refers to the social activities of strangers conducted by Internet users with their real
identities concealed, and belongs to the category of stranger social media (SSM). Differ-
ing from traditional social media, ASM make it easier for users to hide or better protect
both their off-line and online identities [14]. Anonymous participation can satisfy users’
psychological demands, e.g., voyeurism [15], attachments [16], self disclosure [17] etc.,
which attracts a large amount of social media users. However, anonymous participation
can also cause a crisis of confidence and the spread of misinformation, e.g., online fraud
and phishing attacks [18].

As presented in Table Al of Appendix A, we divide the anonymous social applications
into three phases, i.e., Internet, Web 1.0 and Web 2.0 era. In the Web 1.0 era, “anonymous
tribes” in BBS and online forums were the early products of ASM. For example, Match.com
provides a platform for users to make friends anonymously. While 4chan was launched in
2003, allowing users to post anonymously in a pool of related topics and browse comments
anonymously. In Web 2.0, the functionalities of ASM tend to be more diverse. In China, QQ
Mail launched the “Drift Bottle” function in 2010 and WeChat launched the location-based-
service (LBS) “People Nearby” function in 2011. Globally, Whisper Text LLC launched
the anonymous social application Whisper in 2012, with 250 million monthly active users
(MAU) from 187 countries [19]. China’s first anonymous social app “Mimi” reformed
“Wumi” builds the connection among acquaintances and has achieved great success.

In the era of Web 3.0, with the help of a unified identity system, data validation
and authorization, privacy protection, anti-censorship and decentralized operations, data
will be interconnected in a decentralized way, and users will be able to interact with
machines and data [20]. The personalized recommendation mechanism becomes a basic
and necessary function of social applications and software. Peers with similar interests
will be gathered in a particular virtual community and share generated content after
matching. For example, applications like Psst!, which can provide a chance for users
to meet like-minded people anonymously through matching mechanisms. Meanwhile,
users can share news, opinions, secrets, etc., based on the individual’s regular behavior
(e.g., clicks, posts and reads), and the efficiency and reliability of recommendation will be
continuously improved. There is no doubt that anonymous social media will be evolved
and user-friendly in Web 3.0 and beyond. However, the specific developments are still
rooted in the market situation and user needs.

1.2. “Soul”-Cial Metaverse for Young Generations

With the trend of young people jumping out of traditional social networking, some
technology companies driven by the digital transformation [21,22] propose personalized
products and applications for youth. Soul, founded in 2016, is a niche social networking
product and gradually becomes the popular algorithmic-driven app in China. It has created
a timely “playground” for young generations with a user-friendly interface, as shown in
Figure 1a,b.
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Figure 1. (a) Soul user interface with the functions of soul matching, love bell, group-chatting
party, voice and video matching (from left to right at the bottom). (b) Group-chatting Party with
different rooms.

Soul users (called “Soulers”) can live in the home page named “moment” to ex-
press themselves and draw inspiration from each other’s creativity. Compared to other
anonymous social applications, Soul allows users to hide their real identities, locations,
ages, appearance, etc., where the users’ real profile does not need to be posted entirely.
Soulers can post anonymously and set “invisible assistant” to achieve complete anonymity.
The matching function is similar to Tinder uses chat boxes instead of swiping left and
right. Nowadays, Soul has updated several new functions for young generations, e.g., ra-
dio chatting groups similar to Clubhouse, campus club similar to Yik Yak, LBS function
“Love bell”, game “Online Werewolf”, Facekini video chatting, etc. Those function help
to weaken the role of “Yanzhi” (appearance-oriented) in social interactions. Currently,
Soul is a comprehensive anonymous social app that combines the functionalities of social
networking, gaming and live streaming. The main functions and features are summarized
as follows.

. Functions for young generations. Soul provides the four basic functions “Planet”,
“Square”, “My own” and “Chat List”, and also launched LBS matching “Love Bell”
and “Campus Bar”, anonymous voice room “Party room”, electronic pets, “online
werewolf killing room” and “Facekini” video matching.

*  Voice-oriented socializing. Functions of Soul have weakened the role of “Yanzhi”
(appearance-oriented) in social interactions, as users do not need to upload their
real photos and can choose to chat with each other through text or voice when
contacting strangers.

e Soul Coin Revenue Model. Soul primarily generates revenue from value-added
services such as membership subscriptions. Users can buy memberships to become a
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“Chaojixingren”(VIP on Soul), or buy value-added services such as “check out who
has seen me” and “location card” to match people nearby.

As a representative product of anonymous social app in China, Soul has accumulated
more than 100 million registered users since its launch in 2016. In March 2021, the numbers
of monthly active users and average daily active users (DAUs) were 33.2 million and
9.1 million, representing a growth of 109.0% and 94.4% over the same period in 2020,
respectively. The development conditions of Soul are shown in Figure 2. According to
iiMedia Report, Soul app is quite popular among the youth (below 35 years old), which
account for 84.04% of users [10]. From June 2020 to June 2021, Soul App has ranked in
the top three social products (free) in China [23], which provides a typical example of an
anonymous social app for user intention research.

33.2 million
The numbers of MAUSs were 33.2 million .
9.1 million
9.1 the numbers of average DAUs were 9.1 million.
million +109%

The numbers of MAUs and average DAUs achieved a growth of 109.0% and
94.4% over the same period in 2020.
1.7 million

0 u The numbers of average monthly paying users increased from 268.9 thousand

W and 929.3 thousand to 1.7 million.
- IRRERARILER —
+109% 62 messages
57.1% of the DAUs d in private messaging with an average of 62 one-to-
one messages per day, creating 10.0 billion monthly one-to-one messages Soul.
40 minutes
1.7 Users spent an average of approximately 40 minutes on Soul per day.
million 35%

35.0% of the MAUs created content and averagely generated 5.9 new posts a
month.

Figure 2. Overview of Soul from seven aspects (in March 2021) [24]. Data source: Form F-1. https:
/ /www.sec.gov/Archives/edgar/data/1832879/000119312521156430/d109555df1.htm, accessed
on 15 May 2021.

1.3. Research Questions and Organization

Currently, the usage of social media has attracted intensive interest from academia and
has become a hot research topic [25-27]. Most focus has been on popular social networking
applications, e.g., Twitter and Facebook (abroad), Weibo and Wechat (in China). Social
media applications have become convenient and efficient tools for relatedness, which
provide happiness and well-being in a mobile world for emerging adults [28]. However,
due to the multifaceted influence of social media on people’s self-views and interpersonal
relationships, previous researchers have indicated that the usage of smartphones and social
media may cause cyberbullying, violence and anxiety etc., which has led to the increase in
mental distress, self-injurious behavior and suicide, especially in youth [29-31]. The high
proportions of youth engaged in frequent smartphone usage and media multitasking have
much of their time occupied, as well as chronic sleep deprivation, which incurs negative
effects on cognitive control, academic performance and socio-emotional functioning [32].
Wood et al. pointed out that social media has a positive impact upon loneliness, intimacy
and relationship maintenance for youth, while it also has a negative impact through reck-
less behaviors [33]. Booker et al. suggested that gender differences impact the relationship
between interacting on social media and well-being among youth [34]. Toma et al. revealed
that sharing positive news, active postings and participation in online discussion groups
has positive repercussions on youth well-being while cyberbullying and social compar-
isons with peers have negative repercussions [35]. Researchers found that social media
usage may influence the intentions and behaviors of consuming [36], health education
and promotion [37], pursuing employment [38], traveling [39], etc. Thus, we conducted


https://www.sec.gov/Archives/edgar/data/1832879/000119312521156430/d109555df1.htm
https://www.sec.gov/Archives/edgar/data/1832879/000119312521156430/d109555df1.htm

J. Theor. Appl. Electron. Commer. Res. 2021, 16 2902

social media research on intentions and perspectives to find the impact of anonymous
social applications.

However, in the subcategory of social media, few studies have been concentrated
on the usage of anonymous social applications. Soul has leapt to the top of anonymous
social applications in China in just five years, which becomes the spotlight of academia
and industry. By using quantitative methods, the study of usage intentions and behavior
will provide the guidance for users to use ASM applications correctly and help create a
healthy social environment [40]. Moreover, the behavior of generations are different and
many factors will influence their decision-making [41]. In this paper, we aim to quantify
user intentions for Soul app and try to address the following research questions (RQs):

* RQ 1: How do influencing factors affect user intentions to use Soul app?
e RQ2: What are the characteristics of user intentions among Soul users?

The structure of this paper is presented as follows: Section 2 presents our literature
review about existing anonymous social applications. Section 3 presents the proposed
theoretical model and then describes the hypotheses among each construct. Section 4 and
Section 5 present the research methods and results of the data analysis, including reliability
and validity measurements, hypothesis testing and prediction effects. Section 6 discusses
the main findings and summarize insights from the analytical results. Finally, Section 7
concludes this paper.

2. Literature Review

Originally, studies of anonymity are derived from the fields of computer science and
network security. Bernstein et al. proposed privacy protection strategies and solutions
based on anonymous online transactions [42]. Douglass et al. identified and illustrated
processes and elements to the emergence of “self” in on-line chat environments through
grounded theory, indicating the emerges of “Cyberself” [43]. Connolly et al. conducted a
study on the effects of anonymity and evaluative tone based on Computer Mediated Com-
munication Groups [44]. Claessens et al. propose strategies to address anonymous commu-
nication on the Internet, based on its characteristics and different degrees of anonymity [45].
Nissenbaum et al. conducted a qualitative study on anonymity and explored whether
anonymity should be protected in the electronic age [46]. The research on online anonymity
in this period is mainly related to depersonalization, self-presentation, privacy and security
and network problems.

In the study of early anonymous social products, Rafaeli et al. conducted research on
BBS users’ discussion topics, usage motives, etc., exploring the media characteristics of
BBS [47]. Chou et al. used BBS as an example to study the Internet addiction phenomenon,
usage behavior and pleasure of use [48]. Kou et al. studied different types of reply networks
and constructed reply networks for various boards in BBS to connect users with the same
interests [49]. Morrell et al. used ELDERCOMN as an example to explore how to train older
people (60+ years old) to execute computer programs [50]. Pena-Shaff et al. studied the
communication patterns and knowledge construction processes among BBS student users
and showed the knowledge construction process was mainly characterized by clarification,
elaboration and explanation, with less dialogical interactions in this process [51]. Since
there were few relevant applications in the early stages of social media development,
the research objects in this period were relatively limited, and most of them focused on
BBS, deriving the expansion of various aspects such as nature, topics, usage behavior
and usage motivation.

Web 2.0 has greatly enriched the functions and applications of social media, which pro-
mote the diversified development of anonymous social products. Research on anonymous
social networking sites and applications have emerged. Bernstein et al. conducted a text
analysis of 4chan, studied online ephemerality, anonymity and identity signals and found
that “/b/” allows respondent users to establish status [42]. Hosseinmardi et al. studied
negative user behaviors which have led to cases of cyberbullying and suicide on Ask.fm
by exploring the occurrence of negative words [52]. As for the LBS campus application
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“Yik Yak”, McKenzie et al. conducted a comparative analysis on Twitter and Yik Yak to
find the differences with respect to themes and readability. They suggested that Yik Yak
creates a distinct community with anonymity and visibility scope [53]. Northcut et al.
conducted quantitative studies discussing the impact of anonymous posted content and
coded them as Shock, Joke, Inquire and Emote [54]. Wang et al. explored user behavior for
Whisper by analyzing the characteristics of anonymous social app users in post contents
and usage frequency perspectives [55]. Sharon et al. interviewed Secret app users and
found good approaches to study complex usage, attitudes and perceptions [56]. With the
diversified development of anonymous social applications and the influx of young users,
related research will be more abundant and comprehensive in the future.

3. Theoretical Model and Hypotheses
3.1. Technology Acceptance Model

The technology acceptance model (TAM) [57] has been widely utilized to explain users’
acceptance behavior. The usage intentions of information systems are initially determined
by attitudes, and influenced by the constructs of perceived usefulness and ease of use.
The major extensions of TAM include TAM 2 [58], unified theory of acceptance and use
of technology (UTAUT) [59], and TAM 3 [60]. TAM 2 explains perceived usefulness and
intention to use from the perspectives of social influence and cognitive instrumental pro-
cesses, by introducing new constructs of subjective norms, image, job relevance and output
quality. UTAUT introduced the constructs of effort expectancy, performance expectancy,
social influence and facilitation conditions through the comparative measurement. TAM 3
studied the determinants of individual adoption and usage by introducing the influence
of individual differences and system characteristics, e.g., computer self-efficacy & anxiety,
perceptions of external control, etc., which can support decision-making on information
system implementation.

3.2. Research Model and Hypotheses

In this paper, we aim to investigate the usage intentions and their influencing factors
among Soul app users. The proposed conceptual model consists of Perceived Usefulness
(PU), Perceived Ease of Use (PEOU), Perceived Anonymity (PA), Perceived Privacy Riski-
ness (PPR), Subjective Norms (SN), Emotional Attachments (EA), Perceived Interactivity
(PI) and User Intention (UI). The definitions of each construct are given in Table 1.

In studies of individual acceptance research, the concept of intention to use derives
from behavioral intention, which refers to an individual’s decision to engage in a particular
behavior based on expectations of the outcomes from the behavior. The intention to
use reflects the extent to which an individual is willing to accept and use the particular
technology. In the theory of reasoned action Model, behavioral intention is influenced by
attitude [61], and TAM inherits this view by arguing that people’s use of IT is influenced
by behavioral intention, which is determined by a combination of attitude toward using
and perceived usefulness, with attitude toward using determined by perceived usefulness
and ease of use. The intention to use is jointly determined by perceived usefulness and
ease of use. A glance at use has been found to be a reliable predictor of actual use [62]. We
therefore considered intention to use as an outcome variable.
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Table 1. Definitions of constructs.

Construct Definition Source
The degree to which users find anonymous .
PU social apps are useful for their work and life. Davis, 1989 [63]
PEOU The degree to which users .thmk it is effort- Davis, 1989 [63]
less to use anonymous social apps.
The psychological perception of users about
PA the anonymity of their identity during the use Hite et al., 2014 [64]
of anonymous social apps.
The psychological perception of users about
PPR the degree to which anonymous social apps Dinev et al., 2006 [65]
protect personal privacy information.
SN important peeple blieve they should use Timmermans et al. 2017 66];
p peop! y Venkatesh et al., 2000 [58]
anonymous social apps.
User perceptions of seeking emotional
EA relationships, venting emotions and obtaining Sumternet et al., 2017 [67];
solace in the process of using anonymous social Ma et al., 2014 [68]
apps.
P iterachuty of ho system uring he use of Tuetal, 2002 [60)
yotthesy 8 Rauniar et al., 2014; [70]
anonymous social apps.
Ul The degree to which the users would like to Venkatesh et al., 2000 [58]

revisit ASM.

3.2.1. Perceived Usefulness and Perceived Ease of Use

Perceived usefulness is derived from the definition of “useful” [63]. People often
choose to use a particular media outlet to satisfy their own needs depending on use-
fulness [71]. Combined with uses and gratifications theory, the definition of perceived
usefulness is extended from “work context” to “work context + life context”.

Perceived ease of use is another important factor that influences people’s behavior
towards information systems [63]. Applications that are simpler and easier to use are more
likely to be accepted by users [72]. Thus, user intentions for particular applications will
be enhanced.

Salloum et al. found that PU and PEOU had significant positive effects on usage
intention for online learning systems [73]. Dumpit et al. explored the intention to use
Youtube among college students and found that PU and PEOU were very important
positive influences [74]. Rauniar et al. studied Facebook individual adoption behavior and
found that both constructs have significant influence on Facebook users [70]. Pinho et al.
found that PU and PEOU influenced usage intention and behavior [75]. We hypothesize:

Hypothesis 1 (H1). PU has significant positive effects on Ul for Soul users.

Hypothesis 2 (H2). PEOU has significant positive effects on Ul for Soul users.

3.2.2. Perceived Anonymity and Perceived Privacy Riskiness

Anonymity is considered to be the inability of others to discover identify [11]. Rains etal.
defines it as the degree of uncertainty about the source of information as perceived
by the communicator [76]. Nevertheless, there exists technical anonymity and social
anonymity [77]. The former refers to the removal of all identifying information (e.g.,
names) of other people when exchanging material or chatting online. The latter refers to
the perception of individuals as unidentifiable via the Internet. The individual perceives to
be anonymous to others. Currently, Internet service providers collect privacy data among



J. Theor. Appl. Electron. Commer. Res. 2021, 16 2905

users (e.g., consumers, content generators, netizen, etc.) for commercial purposes [78].
As a result, all social behaviors performed on social media are at risk of privacy breach.
Considering online anonymity, privacy risk perception refers to a user’s perception of the
likelihood that an Internet vendor will attempt to protect confidential personal information
for inappropriate use or disclosure [79]. The user’s perception of privacy risk will affect
the intention to use.

Users’ desire for anonymous expression has given rise to various anonymous social
platforms [14]. Users’ motivations to seek anonymous environments is influenced by
attitudes, technical barriers, and personal preferences [80]. Thus, they are more likely to
use ASM by joining special interest groups to share or exchange help and support [81].

Perceived privacy risk is related to user intention. Dinev et al. found that users’
perceived online privacy risk had an impact on intention to use by affecting user trust [65].
Hansen et al. found that an increase in perceived risk reduces the consumers’ propensity
to take risks, which significantly affects behavioral intentions in their study of consumers’
social media usage behavior in transactions [82]. Wang et al. studied LBS usage intentions
and found that perceived trust and perceived riskiness are negatively related. Perceived
riskiness had a significant negative impact on user intentions [83]. Yun et al. used risky shift
phenomenon to explain the privacy concerns of LBS application users, suggesting that an in-
crease in privacy concerns would reduce user intention to use [84]. Henry et al. [85] found
that user perceptions of the online privacy of Reddit is related to perceived anonymity.
Therefore, we hypothesize:

Hypothesis 3 (H3). PPR has a significant negative effect on Ul for Soul users.

Hypothesis 4 (H4). PA has a significant negative effect on PPR for Soul users.

3.2.3. Subjective Norms

Subjective norms are the perception of related groups or individuals (e.g., family
members, friends and peers) and may influence a person’s behavioral performance, which
is an important factor to influence behavioral intentions [86]. Venkatesh et al. revealed
the positive association between subjective norms and PU and intention to use [60]. Tim-
mermans et al. [66] found that peer pressure and belongingness were the main usage
motivations of Tinder users. Kim et al. [87] found that subjective norms of Facebook users
were influenced by online interpersonal relationships and positively correlated with behav-
ioral intention to like page ads. Arpaci [88] found that subjective norms were significantly
related to users’ social media postings. Thus, we hypothesize:

Hypothesis 5 (H5). SN have a significant positive effect on PU for Soul users.

Hypothesis 6 (H6). SN have a significant positive effect on Ul for Soul users.

3.2.4. Emotional Attachments

Emotional attachment is an influential factor in mass communication, especially for
the audience’s choice of media. Use and gratification theory indicate that media usage aims
to satisfy users’ needs [89] and is widely adapted in the study of user behavior [90-92]. This
shows the fact that media usage behavior is regarded as motivating and active [93]. As a
branch of social media, ASM apps intend to meet the multiple needs of users, e.g., seeking
emotions and new relationships, gaining attachments and entertainment, venting their
emotions and sharing their lives [94].

In ASM apps, seeking emotional attachments is one of the main motivations of
users [67,95]. Brandtzaeg et al. found that establishing emotional relationships and attach-
ments are key motivations of using anonymous social networking sites [96]. Sumter et al.
found that the motivations of users for the dating app Tinder included love seeking and
time killing [67]. Timmermans et al. proposed a Tinder Motivation Scale (TMS), including
seeking emotional relationships and entertainment [66]. VanMeter et al. applied Attach-
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ment Theory to social media, and found that attachment is a key predictor of meaningful
social media behaviors [97]. Kowalczyk et al. revealed that emotional attachment positively
influenced the outcomes of consumer behaviors [98]. Xu et al. found that attachment and
social media usage for the acquisition of environmental information have positive relations
with pro-environmental behaviors [99]. We hypothesize:

Hypothesis 7 (H7). EA have a significant positive effect on PU for Soul users.

Hypothesis 8 (H8). EA have a significant positive effect on Ul for Soul users.

3.2.5. Perceived Interactivity

The conception of interactivity has been widely used in fields of computer science [100,101],
advertising [102], marketing [103], education [104], etc. Interactivity can be increased from
message and participant dimensions, e.g., flexible time of communication and easy control
with response [105]. Therein, the studies of perception interactivity are consistently concen-
trated [106].

Xu et al. found that a higher PI increases Wechat user intentions for online interac-
tions [107]. Lee et al. showed that PI is positively related to continuance usage intention
and the willingness to exchange messages on animations, comics and games (ACG) of so-
cial media sites [108]. Abdullah et al. argued that perceived website interactivity influences
the PEOU of the online booking [109]. Tu et al. found PI has a significant positive effect on
the students’ intentions and behavior in online class systems [69]. As instant messaging
applications, ASM apps tend to develop interpersonal links based on weak relationships,
unlike the strong relationship links of acquaintance social media. The higher sense of
perceived interactivity will bring better experiences for users. Thus, we hypothesize:

Hypothesis 9 (H9). PI has a significant positive effect on PEOU for Soul users.
Hypothesis 10 (H10). PI has a significant positive effect on Ul for Soul users.

In summary, the proposed conceptual model with hypotheses is presented in Figure 3.

Perceived
Usefulness

Subjective
Norms

Emotional
Attach-
ments

User
Intention

Perceived
Privacy
Riskiness

Figure 3. The proposed conceptual model.
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4. Research Method
4.1. Data Collection

The sample data for the empirical study were obtained via electronic questionnaire.
We designed a Soul user intention and influencing factors questionnaire and distributed
it from 30 June to 10 July 2021. It was distributed via three methods: (1) social media
applications (e.g., Wechat and Soul), (2) offline distribution and (3) a survey platform (WJX,
https:/ /www.wjx.cn/) in China. The snowball sampling method was used. For the valid
data, there were no missing values after checking.

In order to ensure the quality of questionnaires distributed by platform, we set (1)
a requested filling time (within 150-1000 s) and (2) screening questions to ensure the
participants were Soul users. Finally, a total of 611 questionnaires were returned and
419 valid questionnaires were obtained after screening. The recovery rate was 68.6%.
The sample size was greater than 10 times the largest number of structure paths [110,111]
and satisfied the basic needs to perform PLS-SEM via SmartPLS. We use a seven-point
Likert scale to measure each item as shown in Table A2 of Appendix B for the respective
construct. Participants score each item form “1” (strongly disagree) to “7” (strongly agree).
A pre-test was also performed to carefully check the questions and then remove some
questionnaire items (labeling * in Table A2). In terms of research ethics, all tools are
acceptable in our university and the participants’ individual privacy and the collected data
are strictly protected.

4.2. Demographic Characteristics

For demographic characteristics, we conducted statistical analyses based on recovered
data. As shown in Table 2, in terms of gender, the ratio of male to female participants
in the survey was about 4:6. For the age distribution, the largest number of participants
were concentrated in the 26-30 year age group, which accounts for 44.6% of participants.
There were no participants aged 40 years and above. In terms of education, the number of
undergraduates ranked first, with 78% among all education levels. For the emotional status,
the number of single people ranked first with 54.2%, but the total number of married and
in love accounted for about 50%. For the usage behavior, 89.3% of the participants used
the Soul app for less than 3 years. In terms of frequency of use, the percentage of people
who use Soul every day were 45.6%, slightly less than the percentage of infrequent users
(54.4%); while 90.2% of people spend 80 min or less on average per login. For the regional
distribution, the participants came from 30 provinces, municipalities and autonomous
regions in China. Therein, the participants from Guangdong, Beijing and Shanghai ranked
as the top three places, which accounted for 17.7%, 12.6% and 7.4%, respectively. According
to the economic development level in China, four major regions, namely the eastern, central,
western and northeastern regions are divided. Participants in the eastern region accounted
for 59.5% (including 13 provinces and districts such as Beijing, Shanghai, Guangdong and
Tianjin), 16.7% were from the central region (including 6 provinces and districts such as
Shanxi, Henan and Hubei), 20.5% were from the western region (including 12 provinces
and districts such as Chongqing, Sichuan and Shanxi). The proportion of participants
from the northeast region (including Heilongjiang, Jilin and Liaoning provinces) was 3.3%.
The regional distribution shows that users are mainly concentrated in the eastern region,
and decrease from east to west.
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Table 2. The demographic characteristics (N = 419).

Characteristic Category Frequency Percentage

Male 166 39.6

Gender Female 253 60.4

18 years old and below 2 0.5

18-25 years old 179 42.7

Age 26-30 years old 187 44.6
31-40 years old 51 12.2

Over 40 years old 0 0.0

Junior high school and below 3 0.7

High School 6 14

Education College 37 8.9
University undergraduate 327 78.0

Master’s degree and above 46 11.0

Single 227 54.2

. In love 75 17.9
Marital Status Married 114 272
Divorced 3 0.7

1 year and below 106 25.3

Use time 1-3 years 268 64.0
3-5 years 45 10.7

1 time every few weeks 36 8.6

1 time per week 55 13.1

Frequency of use 1 time every 2-3 days 137 32.7
1-3 times a day 159 38.0

More than 3 times a day 32 7.6
40 min or less per session 175 41.7

Averace time of 40-80 min 199 47.5
verage time ot use 80-120 min 30 7.2
120 min or more 15 3.6

5. Data Analysis
5.1. Measurement Model

In this paper, we use the partial least squares (PLS)-SEM method via SmartPLS 3 to
analyze the measurement model. Compared with other softwares (e.g., LISREL, Amos),
PLS-SEM requires relatively fewer measurement scales and sample sizes and is good at
prediction [112]. The assessment model was examined by a PLS-algorithm (maximum
iterations 1000, stop criterion 10~7) to measure indicator reliability, i.e., factor loading,
which is suggested to be larger than 0.5 and preferably greater than 0.7 [113]. Consistency
reliability consists of Cronbach’s « and Composite Reliability (CR), which should be at
least 0.6 [114] and prefarably above 0.7 [115], respectively. Convergent validity is tested by
the average variance extracted (AVE) with the threshold of above 0.5 [116], which means
that the construct can explain above 50% variance of its indicators averagely. Discriminate
validity is tested by the Fornell-Larcker criterion. The square root of the AVE values need
to be higher than the latent variable correlations [117].

As shown in Table 3, factor loading of items except PI4 all exceed 0.7. The item PI4 is
just below 0.7 (0.694) but had no significant harm for internal consistency. The values of
AVE for each construct ranged from 0.563 to 0.753, which are all greater than 0.5. The results
of Cronbach’s « ranged from 0.610 to 0.890 and all exceed 0.6, which is acceptable. CR
ranged from 0.794 to 0.924, which are larger than 0.7. Furthermore, discriminate validity
can check the diagonal coefficient in Table 4, which show that the square root of each
construct AVE is bigger than its highest correlation with other constructs. This means that
the constructs differ from each other. In conclusion, we can see that the reliability and
validity assessments for each construct are satisfactory.
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Table 3. Results of reliability and validity.

I{:lcil:];aitl(i)tl;r C(i,r:l/ie;{gt;nt Consistency Reliability
Factor Cronbach’s

Construct Item Loadings AVE Alpha CR
EA1l 0.811

EA EA2 0.722 0.563 0.610 0.794
EA5 0.714
PA3 0.829

PA PA4 0.864 0.711 0.797 0.881
PA5 0.836
PEOU3 0.807

PEOU PEOU4 0.730 0.592 0.654 0.813
PEOU5 0.768
P12 0.782

PI PI3 0.838 0.599 0.671 0.817
PI4 0.694
PPR1 0.848
PPR2 0.895

PPR PPR3 0.859 0.753 0.890 0.924
PPR4 0.867
PU1 0.803
PU3 0.789

PU PU4 0.809 0.642 0.814 0.877
PU5 0.803
SN1 0.841
SN2 0.823

SN SN3 0.788 0.659 0.830 0.885
SN4 0.795
Ul 0.837
UI2 0.714

Ul UI3 0.721 0.590 0.825 0.878
Ul4 0.729
uls 0.831

Table 4. Discriminant validity (Fornell-Larcker criterion).

EA PA PEOU PI PPR PU SN Ul
EA 0.750
PA 0.402 0.843
PEOU 0.362 0.333 0.769
PI 0.436 0.396 0.464 0.774
PPR —0.241 —0.400 —0.129 —-0.219 0.867
PU 0.660 0.384 0.376 0.439 —0.251 0.801
SN 0.582 0.335 0.294 0.399 —0.242 0.607 0.812
Ul 0.705 0.433 0.449 0.500 —0.284 0.719 0.548 0.768

5.2. Structural Equation Model

To examine the hypothesized effects according to the results of the measurement
model, bootstrapping with 5000 samples and two tailed tests (significance level = 5%) were
conducted to obtain the path coefficients and significance level. The R? of the dependent
constructs were calculated [118]. The overview of the direct effects structural models is
shown in Figure 4.

As presented in Table 5, the hypotheses cover all constructs of the model. From the
path coefficient, we can see that PU (8 = 0.366, p < 0.001) and PEOU (8 = 0.121, p < 0.01)
have significant positive influences on UL PA has a significant negative effect on PPR
(B =—0.400, p < 0.001). PPR has a significant negative effect on UI (8 = —0.063, p < 0.05).
For SN, it has no significant effect on Ul (8 = 0.037, p > 0.05). However, the indirect effect
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between SN and Ul via PU (8 =0.123, p < 0.001) was significantly positive. SN had a
strongly positive effect on PU (B = 0.037, p < 0.001). EA had a significant positive effect
both on PU (8 = 0.464, p < 0.001) and UI (B = 0.335, p < 0.001). PI had a significant positive
effect on both PEOU (8 = 0.464, p < 0.001) and UI (8 = 0.108, p < 0.01). We can see that the
p-values of the main hypotheses are supported except for H6. There exists indirect effects
between SN and Ul via PU.

Perceived
Usefulness

R?=0.509

0.337%*%*

Subjective
Norms

Emotional
Attach-
ments

User
Intention

R?=0.641

0.335%**

Perceived
Privacy
Riskiness

R>=0.158

-0.400%***

Perceived
Anonymity

0.108%*

Perceived 0.121%*
Inter-
activity

0.464%%*

*p<0.05; **p<0.01; ***p<0.001. Dotted line represents insignificant path

Figure 4. Path coefficients.

Table 5. Structural model analyses (hypothesis testing).

Path
Hypotheses Path Coefficient T-Statistics f? p-Value Result
B)
H1 PU ->UI 0.366 5.855 0.177 0.000 Supported
H2 PEOU ->UI 0.121 2.993 0.031 0.003 Supported
H3 PPR ->UI —0.063 2.134 0.010 0.033 Supported
H4 PA ->PPR —0.400 10.723 0.191 0.000 Supported
H5 SN ->PU 0.337 6.452 0.154 0.000 Supported
Heé SN ->UI 0.037 0.833 0.002 0.405 Not supported
H7 EA ->PU 0.464 8.964 0.291 0.000 Supported
HS8 EA ->UI 0.335 6.424 0.156 0.000 Supported
H9 PI->PEOU 0.464 10.944 0.274 0.000 Supported
H10 PI->UI 0.108 2.613 0.022 0.009 Supported
Indirect Path e fflfgit ® Bcal2.5%,97.5%] Stags tics p-value
SN ->PU ->UI 0.123 [0,071,0.183] 4.315 0.000

As shown in Table 5, the effect size f? is used to measure the impact of variables on
user intention. According to the thresholds of f 2 in [118], we find that EA, PEOU, PI and
PU have a medium effect size (f 2> 0.15) on UL EA and SN have medium effect size on PU.
PA have a medium effect size on PPR. PI has a medium effect size on PEOU. PPR has a
small effect size (f2 > 0.02) on UL

In Table 6, we further evaluate the quality of the proposed PLS-SEM model via R?
and Q?, which can show the explanation and prediction effects. The R? provided by
PLS algorithm indicated the proportion of variance explained by the proposed model
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with constructs [117]. Conclusively, the model predicted 64.1% of the variance in user
intention. Subjective norms and emotional attachments accounted for 50.9% of variance
in perceived usefulness. Perceived interactivity accounted for 21.5% of variation in ease
of use for user intentions. Perceived anonymity accounted for 15.8% of the variance in
perceived privacy risk. Additional criterion to assess the structural model is the predictive
relevance Q?, which can be measured in PLS blindfolding procedures. Values of Q? that are
significantly non-zero indicate that the independent variables have predictive relevance for
the dependent variable [118]. As a result, all of the four constructs have qualifying values.

Table 6. R% and Q2.

Variables R? Adjusted R? Q?

PEOU 0.215 0.213 0.124
PPR 0.160 0.158 0.117
PU 0.511 0.509 0.322
Ul 0.646 0.641 0.371

6. Discussion

The findings indicate that the main part of the model and hypotheses we developed
are supported by the results. Except for the subjective norms and perceived anonymity,
the remaining five constructs with the direct paths on user intention are significant. The re-
lationship between SN — PU and PA — PPR are supported as indirect influences on user
intentions. Therefore, RQ 1 is answered in the hypothesis development and model analysis.
The research also demonstrates that the proposed model for Soul usage intention provides
research clues. Our hypotheses predicted that PU and PEOU have significant positive
effects on UL The greater the user’s PU and PEOU, the more likely their intention to use
the Soul app. Moreover, PU by using the Soul app will tend to satisfy users’ needs during
their spare time.

EA and PI show significant effects not only on UI but also on PU and PEOU, re-
spectively. The results indicate that on the one hand, EA is an essential aspect of the PU
of Soul users. The Soul users seeking relationships and venting negative emotions in
anonymous ways will get health-benefits [119]. On the other hand, PI positively influences
PEOU and Ul by means of user-friendly system characteristics, attractive interface features
and functions.

Contrary to a previous study [58], the direct effect of SN on UI was not significant.
However, SN can indirectly affect UI by the mediator PU. From this finding, we can see
that the opinions of important people around users have little effect on Soul Ul to use.
The reason can be summarized from two aspects: First, as the dominant age group among
Soul users, the youth from Generation Z would like to learn everything on their own
instead of following trends [120]. Second, users experienced social media fatigue in friend
circles [121] and did not want to mix their circles of acquaintances with unconnected
strangers known via ASM apps. This means that ASM becomes an independent outlet for
the youth users to enjoin themselves.

In terms of PA and PPR, the results confirm that PA has a negative effect on PPR, which
also shows negative relations with Ul The reason is obvious that hiding identification can
protect users’ privacy information. Therefore, risk of privacy leakage will be lower, which
contributes to Ul more continuously [122]. On the one hand, this somewhat emphasizes
the key role of perceived privacy riskiness on usage intention, which is consistent with the
fact that internet users” awareness of privacy risks is increasing. On the other hand, it also
implies that users do not use anonymous social apps just to pursue the novelty brought by
anonymity, but more for their personal privacy concerns. However, the curiosity induced
by anonymity is also one of the important factors triggering intention to use [123].

As shown in Table 7, in terms of user intention, we can see that the intention to
use, propensity to use and willingness to continue use are all strong. The percentage of
participants who scored “5”-"7" (“Agree”-“Strongly agree”) on the five questions UI1-
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UI5 were 91.1%, 89%, 88.5%, 68% and 89.3%, respectively. UI1 (32.9% of participants
scored “7”) and UI5 (47.3% of participants scored “7”) suggest higher levels of usage
intention currently and in the future. Given the variety of social media applications
and the rapid iterations [124], Soul users have shown a high level of adherence to the
application. The reason can be found in Soul’s novel functions, instant product updates,
stylistic designment, etc., which greatly satisfies the needs of users and answered RQ 2.

Table 7. User intention descriptive statistics of results (N = 419).

ull (9] vd UI3 Ul4 UIs
Score Frequency Ratio (%) Frequency Ratio (%) Frequency Ratio(%) Frequency Ratio (%) Frequency Ratio (%)

1 0 0 2 0.5 1 0.2 9 2.1 3 0.7

2 3 0.7 2 0.5 5 12 11 2.6 6 14

3 10 24 13 3.1 13 3.1 41 9.8 9 2.1

4 24 5.7 29 6.9 29 6.9 73 17.4 27 6.4

5 96 229 72 17.2 108 25.8 111 26.5 61 14.6

6 148 35.3 158 37.7 143 34.1 109 26.0 115 274

7 138 329 143 34.1 120 28.6 65 15.5 198 47.3
Mean 5.89 5.89 5.74 5.04 6.04
Median 6.00 6.00 6.00 5.00 6.00
Variance 1.106 1.257 1.285 2.030 1.479

Score “1-7” refers to “Strongly disagree-Strongly agree”.

For each participant, the average score of UI (from Ul 1 to UI 5 items) was calculated
and tested the usage difference or relationship among the gender and martial status
regarding the UL As shown in Table 8, for gender, the independent t-test was conducted
and the analysis results revealed that there was no significant difference between male
and female (£(419) = 0.468, p > 0.05). Gender did not have an effect on Ul For martial
status, the Pearson correlation coefficient r = 0.113 < 0.3 was in agreement with the
significant level of 0.05 (p = 0.021 < 0.05). It can been seen that the martial status had a
weak correlation relationship with the UL

Table 8. The gender and martial status for UL

Item Group Number Mean Sig. (Two-Tailed)
Male 166 5.74
Gender Female 253 5.71 0.640
Single 227 5.68
. In love 75 5.43
Martial status Married 114 597 0.021
Divorced 3 6.60

According to the “Medium and Long Term Youth Development Plan (2016-2025)" in
China [125], the age of the youth group is defined as 14-35 years old. The age of Soul users
overlaps with it. The results of our survey on Soul user behavior show that around 75% of
users have been using Soul for more than a year, nearly half of the surveyed users log in to
Soul every day and 7.6% even log in more than three times a day, in addition to which, more
than half of the participants log in for more than 40 minutes each time. The result leads
us to worry about the negative effects of anonymous social media on users’ physical and
mental health. When users spend too much time on social media, the beneficial functional
properties will diminish and cause negative issues such as social media addiction [126].
In addition, inappropriate social media use can lead to psychological problems such as
cyberbullying [127], internet violence [128] and depression [129]. Teenagers get satisfaction
from using Soul, but they also face problems, especially in lack of self-control and judge-
ment. Moreover, they will be more likely to develop bad usage behavior. Therefore, the use
and social impact of anonymous social apps must be viewed with caution.
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Limitations

The limitations of this study are mainly summarized as follows: First, the number of
Soul users recruited off-line is relatively small, compared to Wechat and other acquaintance
social apps, some people who want to keep anonymous are reluctant to let others know
that they are using Soul. As a result, online research users account for the majority of the
sample. Although we set up a screening question (write down two or more matching
functions/tags/topics etc. on Soul), the filling behavior of online users is not easy to
observe. In future work, the off-line distribution and samples from middle & western
regions should be paid more attention to obtain more questionnaires. Second, the lack of
long-term observations among Soul users. User responses are cross-sectional data, which
present a snapshot of the situation. The data collection in this study may not determine
the influence of the proposed variables on Ul long term. Therefore, we should consider
in-depth observation methods to validate and further extend the proposed model. Third,
there is a lack of qualitative supporting research. We only conducted structural equation
modeling tests on users’ intention to use, and did not use qualitative research methods
such as interviews as the supplement. The semi-structured interviews are considered to
support the conclusions in further work.

7. Conclusions

In this paper, we have conducted quantitative research to investigate Soul users’ in-
tention from seven dimensions: perceived usefulness (PU), perceived ease of use (PEOU),
perceived anonymity (PA), perceived privacy risk (PPR), subjective norms (SN), emotional
attachments (EA) and perceived interactivity (PI). Except for SN, the remaining hypotheses
we developed were in line with the prior works and supported by the results. The con-
structs of PU, PPR, PEOU, EA and PI have direct paths to user intention. We have found
that when people select anonymous social media (ASM) apps, the factors of perceived use-
fulness and ease of use are considered as vital criteria. The stronger the usefulness and ease
of use, the more willing users will be to adopt the app. Moreover, the functions, interface
and system stability also have significant impacts on willingness to use. Although per-
ceived anonymity does not directly affect user intention, it has a negative relationship with
privacy risk. As mediation, the strength of perceived privacy risk will influence Soul users’
intentions. Emotional attachments allows users to seek emotional relationships and build
online secret spaces. Soul users, especially the youth, have higher levels of adherence and
continuous usage intentions to express their emotions in an anonymous environment.

In terms of the implication of this study, the influencing factors of ASM and the
characteristics of users have been revealed, which can provide insights into guidelines for
ASM apps. Especially for the youth, ASM service providers should offer a healthy surfing
atmosphere and positive topics among the anonymous online community.
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Abbreviations

The following abbreviations are used in this manuscript:

ACG
ARPA
ASM
AVE
BBS
CR
DAU
ICT
LBS
MAU
PLS
SEM
SMA
SSM
TAM
TMS
UTAUT

Animation, Comics and Games

Advanced Research Project Agency
Anonymous Social Media

Average Variance Extracted

Bulletin Board System

Composite Reliability

Daily Active Users

Information and Communications Technology
Location Based Service

Monthly Active Users

Partial Least Squares

Structural Equation Modeling

Social Media Application

Stranger Social Media

Technology Acceptance Model

Tinder Motivation Scale

Unified Theory of Acceptance and Use of Technology
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Appendix A. The Representative Anonymous Social Applications

Table A1. The representative anonymous social applications.

Phase Products Year Country Features/Functions
Usenet 1980 Worldwide Distributed discussion Internet communication system available on
computers,users can read and post messages
Internet Era Genie 1985 Worldwide Business services, online text game communities
Online Business Services CompuServe 1969 America Online chat systems, topic communities
Electronic mailing List 1975 Worldwide Email list system
BBS 1980s Worldwide Bulletin boards, classmeq forumes, new.s reading, software downloads and
uploads, games, user online conversations, etc.
Virtual Community Chat room 1971 Worldwide Online chat
Internet forums 1980s Worldwide Topic discussion, resource sharing
Web1.0 Era
2channel 1999 Japan Online community, Anonymous Posting
Match.com 1993 Worldwide Online dating service
Website - . . -
4chan 2003 Worldwide Posting is ephemeral, image-based bulletin board
Blog 1994 Worldwide Online diary, posting and sharing
QQ mail “drift bottle” 2010 China Anonymous “drift bottles”
Anonymous functions of social media - - -
WeChat “People Nearby” 2011 China LBS-based social service
Ask.fm 2010 Latvia Create personal profiles and send anonymous questions to each other
Social networking site Spring.me (Formspring) 2009 Worldwide Quiz community
Reddit 2005 America Social news aggregation,web contents rating, discussion website
Social networking site Sarahah 2016 Saudi Arabian  Send anonymous text messages, providing constructive feedback
Web2.0 E
¢ ra Whisper 2012 America Post and share photo and video messages anonymously
Secret 2014 America . . . ) .
Share information anonymously in users’ circle of friends
Applications Mimi 2014 China
After School 2014 America Platform for teenage groups to express, share, and ask for help anonymously
Yik Yak 2013 America LBS-based anonymous social application used in campus
Soul 2016 China Anonymous social applicaton, focus on “soul” matching
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Appendix B. Items of Constructs and Sources

Table A2. Items of Constructs and Sources.

Items Source

. Davis 1989;
Perceived Usefulness (PU) R Rauniar et al., 2014
PU1: Using Soul can enhance the fun of my life.
PU2: Using Soul allows me to contact or meet more interesting strangers. *
PU3: Using Soul makes it easier to stay in touch.
PU4: Using Soul enhances my effectiveness to stay in touch with others.
PUS: I find Soul useful in my personal life.

Davis 1989;

Perceived Ease of Use (PEOU)

PEOUI: I find it easy to use Soul to do what I want to do. *
PEOU2: I can interact flexibly with the Soul user interface. *
PEOUS3: I find it easy to understand the functions of Soul.

PEOU4: I think everyone can easily use Soul.

PEOUS: It would be easy for me to become skillful to use Soul.

C Lorenzo-Romero et al., 2012

Perceived Anonymity (PA) DM Hite et al., 2014
PA1: When using Soul, it is hard for others to identify me. *
PA2: When using Soul, I am confident that others do not know who I am. *

PA3: I believe that my personal identity remains unknown to others on Soul.
PA4: My actions cannot be tracked back to my personal identity on Soul.
PAD5: I think the social environment of Soul has a good level of anonymity.

Perceived Privacy Riskiness (PPR) Dinev T, Hart P. 2006
PPR1: I am concerned that Soul will collect my personal information

without my consent.

PPR2: I am concerned that my actions on Soul may be tracked and monitored.

PPR3: I am worried that my registration or chat information on Soul will

be used illegally.

PPR4: I am worried that Soul will disclose my personal information.

PPR5: I will pay attention to the privacy protection agreement of Soul. *

.. E Timmermans et al., 2017;
Subjective Norms (SN) V Venkatesh et al., 2000
SN1: Colleagues or friends who influence me a lot think I should use Soul.

SN2: People who are important to me think that I should use Soul.

SN3: I use Soul because all my friends around me are using it.

SN4: I think using Soul is a trend.

E Timmermans et al., 2017;
Emotional Attachments (EA) SR Sumter et al., 2017;
WWK Ma, A Chan. 2014
EAL: I can build relationship connections by using Soul.
EAZ2: I can find a boy/girlfriend by using Soul.
EA3: I use Soul to get over my ex. *
EAA4: I use Soul to vent my emotions. *
EA5: When I am depressed, using Soul will help me improve my mood.

. . Tu C H et al., 2002;
Perceived Interactivity (PI) R Rauniar et al., 2014
PI1: In the process of using Soul, I found its function is novel. *

PI2: In the process of using Soul, others can receive the messages I

send smoothly.

PI3: Any system problems I encountered while using Soul were solved

in time.

PI4: I never encounter system bugs/never flashback when using Soul.

. V Venkatesh et al., 2000;
User Intention (UT) C Lorenzo-Romero et al., 2012
UI1: I would love to use Soul.

UI2: Among all anonymous social apps, I prefer to use Soul.

UI3: I would love to use Soul to make new friends.

UI4: 1 will recommend others to use Soul.

UI5: Iintend to continue using Soul.

Note: * indicates the deletion of the items in pre-test.
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