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ABSTRACT As a new form of social commerce, live-streaming shopping (LSS) provides customers with
vivid real-time communication/interaction. However, there is limited research investigating the impacts
of gamification in LSS. Thus, this study explores the relationships between gamification, customers’
engagement and purchase intention in LSS. A research model is formulated, and a questionnaire-based
online survey is administrated to LSS viewers for empirically validating the model. Through the analysis
of 272 collected questionnaires by using SPSS and AMOS, this study shows that gamification elements
(including reward and competition) can enhance customers’ engagement (comprising sense of presence and
immersion) and purchase intention. Moreover, sense of presence significantly mediates the indirect effects
of reward and competition on purchase intention, but immersion does not mediate such effects. Stores and
brands can design LSS programs with reward and competition to enhance customers’ sense of presence,
immersion and purchase intention. Strategically, they should focus more on presence than immersion to
better achieve their goals of LSS.

INDEX TERMS Live-streaming shopping, gamification, reward, competition, customer engagement, sense
of presence, immersion.

I. INTRODUCTION
Live-streaming is originally a form of entertainment by
publicly broadcasting real-time videos on online platforms,
and Twitch is now the largest live-streaming game platform
in the world since its introduction in 2011 [1], [2]. Live-
streaming can be used by anyone, anytime to either stream
or watch any streaming video content in real-time, thus
making live-streaming more democratic in its nature than
traditional media [3]. As an important and prospering busi-
ness application of live-streaming, live-streaming commerce
(LSC) (i.e., the fusion of live-streaming and e-commerce) has
significantly expanded traditional e-commerce through the
high level of social interaction achieved through virtual face-
to-face technology [4]. LSC can bring brands and consumers
(hereafter, also referred as customers) close to each other by
increasing brand transparency and building customer trust
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in brands [4], [5]. In traditional online shopping, customers
can only learn about products through the pictures and texts
provided by brands, whereas brands on LSC can directly
show viewers the reality of the seller and various features
and appearance of product [6], [7]. Statistics show that
live-streaming tends to bring in three times more views than
pre-recorded videos, making it one of the best tools for brands
to reach loyal customers [8]. Actually, shopping through
LSC, namely live-streaming shopping (LSS), is a new form of
social commerce that provides customers with more detailed
product information, and real-time communication and
interaction sessions for question asking/answering among
streamers and audiences [5], [6]. However, the influence of
LSS on business transactions and consumer behavior has not
been fully understood [9].

As one of the most important performance measures
indicating a firm’s social media presence, Wongkitrungrueng
and Assarut [2] define customer engagement as customers’
behavioral manifestation toward a brand or firm that involves
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engaging in all consumer-to-firm interactions beyond pur-
chase throughout the customer journey, and consumer-to-
consumer communications about the brand. Live-streaming
offers audiences with real-time watching experience and
valuable opportunities to interactively communicate and
socialize among streamers and audiences, and such real-time
interaction is considered as a very effective element not
only to attract and maintain audiences, but also to pro-
mote audience participation in live-streaming events and
activities [7]. Extant studies on LSC have suggested that
audiences’ engagement is associated with their purchase
intention [7]. To better understand the effect of live-streaming
on consumer purchase behavior, Sun et al. [9] suggest that
empirical studies with more rigorous methods are needed to
examine the role of live-streaming in improving consumer
engagement.

Gamification is the process of enhancing a service by
providing a gaming experience that not only supports
the overall value creation of users but also changes user
behavior [10], [11], [12]. Many scholars and practition-
ers have worked on the concept of gamification since
2010 [13], [14]. The potential for gamification to motivate
people to engage in events and activities has attracted
companies in various fields [10], [11]; consequently, many
companies and organizations may utilize gamification in the
near future [13], [14]. Extant gamification literature focuses
mostly in the contexts of education [12], e-learning [14], [15],
healthcare [15], [16], and business [17], and there exists little
discussion about the impacts of gamification on customer
engagement in LSC [10], [13]. Nevertheless, a recent study by
Wu et al. [18] also specifically states that how live-streaming
engages its viewers and induces purchase behavior on
LSS platforms is poorly understood. To fill this research
gap, our study aims to explore the impact of gamification
on customers’ engagement and their subsequent purchase
intention in LSS with following four objectives. Firstly,
identify and empirically test relevant gamification elements
that influence LSS customer engagement with LSS events.
Secondly, identify relevant elements/dimensions of customer
engagement (in terms of consumer-to-brand interactions
and consumer-to-consumer communications) that influence
customer purchase intention in LSS. Thirdly, investigate how
customer engagement elements mediate the indirect effect
of relevant gamification elements on customer purchase
intention in LSS. Fourthly, suggest feasible strategies to
achieve better customer engagement as well as customer
purchase intention in gamified LSS.

The contribution of this study on gamified LSS events
is fourfold. First, this study explores and confirms that
live-streaming can help stores and brands create a more
vivid virtual shopping experience with gamification-enabled
activities for achieving desired customer interactions that
entertain and encourage customers to buy products on the
spot. Second, the study results can be used as reference
for stores and brands to design gamified live-streaming
programs for strategically increasing customer engagement

with LSS events, thereby achieving the desired effect of
enhancing customer purchase intention. Third, this study
investigates how different customer engagement elements
actually mediate the effects of gamification elements on
customers’ purchase intention in different ways, and then
provides suggestions to stores and brands for achieving
better performance in designing and implementing their
LSS programs. Fourth, limitations of this study and future
research directions are outlined in the final part of this article
for continuing the efforts of bridging the above mentioned
research gap, ultimately for helping stores and brands harvest
and broaden the benefits of LSS.

II. RESEARCH BACKGROUND AND HYPOTHESES
A. LIVE-STREAMING, LIVE-STREAMING COMMERCE AND
LIVE-STREAMING SHOPPING
The earliest concept of streaming (which refers to the efficient
transmission of information via signals over wires to multiple
receivers simultaneously) probably dates back to 1920s when
broadcast radio was just starting up [19]. Several companies
had demonstrated the concept of live-streaming video with
prototypes in early 1990s [20]. A few years later, live-
streaming video began to become the norm in late 1990s [19].
As a pioneer in offering Internet streaming media deliv-
ery software and services, RealNetworks commercialized
live-streaming video services in 1997 [21]. While streaming
is an evolving concept, major streaming services have
emerged since the outgrowth of streaming platforms in 2000s,
such asYouTube (the largest video streaming service provider
launched in 2005), Netflix (a well-known video streaming
service though started as a DVD rental business in 1997),
and Spotify (the largest music streaming service provider
launched in 2008) [20]. Nowadays, live-streaming video
functions as a media by simultaneously recording and broad-
casting audio and video signals of an event to audiences at
other locations via one or more communication technologies
over the Internet in real-time, thus making it more dynamic
and more interactive than traditional media and allowing
users to perceive presence of the event [1], [3], [5], [6].

We can define LSC, simply and straightforwardly, as the
fusion of live-streaming and e-commerce because it inte-
grates traditional e-commerce and live-streaming technolo-
gies [4], [7]. Indeed, the coupling of live-streaming and
e-commerce is booming [7], making LSC an important
branch of live-streaming [4]. LSC has significantly expanded
traditional e-commerce through the high level of social inter-
action achieved through virtual face-to-face communication
between sellers and customers [4]. LSC can narrow the
distance between brands and consumers by providing real-
time interactivity, visualization and personalized services,
and achieve the benefit of building customer trust in
brands [2], [4]. However, the academic research on LSC is
still in its nascent stage, thus deserving further investigation
for its better understanding [4], [7], [18].

There are two modes of LSC, namely, live-streaming
embedded in e-commerce and e-commerce integrated into
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live-streaming [7]. Since streaming is an evolving concept,
the strategies and practices of its involved parties are
rapidly evolving and shifting, thus making it inappropriate
to give strict, set and limited definitions to streaming, live-
streaming, LSC, or LSS [20]. Simply referring to shopping
through LSC in this study, LSS can happen in two ways
as well, i.e., live-streaming embedded in e-commerce, and
e-commerce integrated into live-streaming. In this study,
we define live-streaming as a new type of synchronous
social media featuring real-time broadcast and real-time
interaction. In addition, we consider LSS as a new form
of shopping that combines live-streaming and e-commerce
without distinguishing between the aforementioned twoways
of LSS (i.e., live-streaming embedded in e-commerce, and
e-commerce integrated into live-streaming). In so doing, our
research findings may give insight to the design of both
e-commerce and live-streaming systems devoted to achieve
the benefits of LSS.

B. CUSTOMER ENGAGEMENT
Referring to an emotional bond established between cus-
tomers and brands, customer engagement can be generated
through customer experience, and it is impacted by cus-
tomers’ expected value [2], [22], [23]. Originally referring to
‘the level of a customer’s cognitive, emotional and behavioral
investment in specific brand interactions’, the definition of
consumer engagement is extended by Hollebeek et al. [23]
to ‘a customer’s motivationally driven, volitional invest-
ment of operant resources (including cognitive, emotional,
behavioral, and social knowledge and skills), and operand
resources (e.g., equipment) into brand interactions’, making
it applicable to both online and offline engagement. Implying
a psychological state leading to customer proactive behaviors
toward the brand, customer engagement in community
commerce and social commerce can influence customers’
purchase intention, satisfaction and loyalty [18], [22], [23].

To measure customer engagement, prior research empha-
sizes the need for assessment in various contexts [24], and
such measurement should be context-specific [5]. In the
context of human–computer interaction (HCI), prior research
suggests that immersion, presence and perceived realism
constitute engagement [25]. The HCI-specific concept of
customer engagement is applicable to LSS because LSS
is essentially a form of HCI [5]. Kim et al. [26] consider
customer engagement inmedia engagement as a second-order
variable that includes sense of presence and immersion, and
define it as a state of immersion and presence. In the HCI
settings specific to LSS, Sun et al. [5] also suggest that the
measurement of customer engagement can only comprise
immersion and presence because perceived realism is not
applicable to LSS environments that are not fictional.
Immersion refers to a state of mind in which a person

not just feels surrounded and contained but interacts with
an environment that provides continuous stimulus mes-
sages and experiences [27]. The vividness of LSS help
customers perceive immersion, thus making it easier to

attract customers [28]. Users immersed in games tend to
have high engagement in such games and continue to
play, and in the marketing context, immersion may satisfy
basic psychological needs and ultimately result in positive
marketing outcomes [10]. Prior research further suggests
that immersive feeling and engaging experience perceived
by customers are conducive to interpersonal relationship and
trust between streamers and audiences in LSS, thus positively
influencing their evaluation and behavioral intention [4].
Accordingly, we posit hypothesis H1 as follows.

H1: In LSS, an increase in immersion increases customers’
purchase intention.
Sense of presence is a subjective experience that one

feels in a place or environment [27]. In LSS, customers
can perceive the person they are communicating with like
a real person, which leads them to perceive presence [4].
Prior research also finds that perception of presence may
increase website trust, thus contributing to shoppers’ decision
affirmation [29]. The sense of presence in an online shopping
environment can make customers feel comfortable, conse-
quently increasing customers’ purchase intention [9], [30].
Therefore, we postulate hypothesis H2 as follows.

H2: In LSS, an increase in sense of presence increases
customers’ purchase intention.

C. GAMIFICATION AND GAME DESIGN ELEMENTS
Gamification refers to the use of people’s playful nature
toward games in making fun processes that attract active
participation, and it is defined by Deterding et al. [31] as
‘the use of game design elements in non-game contexts’.
Such game-design elements implemented in a system can
make a user undergo a gameful experience [14], thus making
other non-game products and services more enjoyable and
more engaging as well [10]. The digital media industry
first introduced the term ‘gamification’ in 2008 [31].
Gamification emphasizes how to engage users and solve
problems through game thinking and mechanism [13], [14].
In terms of its business applications, gamification can not
only increase customers’ desire to create convenient and
effective ways to continue their behavior, but also guide and
stimulate customers to change their behavior to achieve their
long-term goals including the creation of value [10], [11].
Researchers also use game elements in non-game frames
to enhance user experience and stimulate their desired
behavior such as knowledge sharing and improved learning
motivation [14], [32]. Such game elements (hereafter, also
referred as gamification elements or game-design elements)
help gamification bring exciting and fascinating experiences
in a context that attracts target audiences and actively engages
customer behavior to achieve predetermined goals [10], [11],
[32], [33].

Game elements (such as points, achievements, leader
boards, virtual prize, virtual goods, virtual badges, etc.)
commonly used in games can increase the motivation of
the player/addressee [10], [12], [14], [33], and there exists
no clearly defined set of game elements [34]. In business,
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game elements such as contests, rewards, point scoring and
competition with others can be introduced into marketing
content to encourage customer engagement with a product
or service [35]. Considering challenges and achievements as
two important game elements, Schaffarczyk and Ilhan [16]
integrate these two with the Self-Determination Theory
(SDT) and the Uses and Gratifications Theory (U&GT) to
conduct surveys with results showing that both challenges
and achievements can motivate users in a non-game context
to engage in desired behavior and enhance such behavior.
Schaffarczyk and Ilhan [16] further note that: (1) when users
get achievements through gamification settings, they will
feel rewarded; (2) users like to receive reward and enjoy
the feeling of getting the reward based on achievements;
(3) users see achievements as personal reward. In addition
to correlating achievements and reward, Schaffarczyk and
Ilhan [16] also linked challenge to competition by arguing
that challenge and competition are correlated, and challenge
may trigger competition against others or oneself. Actually,
many scholars consider reward and competition as relevant
game elements that influence customer engagement in
various contexts including games [15], [31], HCI [31], [33],
LSC [4], education [12], [15], marketing [34], [35], [36],
knowledge management [24], mobile application [10], [37],
e-commerce [17], sports [16], and so on [14], [32], [38].
As such, our study considers the construct of gamification as
a second-order variable consisting of reward and competition
that are two game elements affecting customer engagement
in the context of LSS.
Rewards refer to objects, events, situations, or activities

that attain positive motivational properties from internal
brain processes [39]. It is noted that there are connections
among rewards, competition and behavior [15]. If the reward
increases then the competition offen becomes more intense
in a crowdsourcing contest environment [40]. Kumari and
Barge [41] claim that a loyalty-based reward program can
enhance employees’ internal competition and motivation,
thus positively affecting their performance. Banks et al. [42]
note that a tournament-style promotion and reward sys-
tems help create a competition among employees to align
employee behavior for achieving organizationally prescribed
goals. Furthermore, Dissanayake et al. [43] assert that com-
petitive reward structures with game elements can induce
a sense of competition to help improve team effort and
subsequent work performance. Based on the relationships
between reward and competition described above, H3 is
postulated as follows.

H3: In LSS, an increase in reward increases competition.
Competition through highly interactive and challenging

game interactions positively correlate with emotional and
cognitive engagements [44], and it is often practiced in
a live-streaming environment [45]. Reward is an impor-
tant factor influencing people’s engagement and perfor-
mance [46]. Following the definition from Sun et al. [5],
we define customer engagement as a state of presence and
immersion. In this study, we use two game elements, reward

FIGURE 1. The research model together with seven hypotheses
formulated in this study.

and competition, to represent the concept of gamification.
Many scholars consider reward and competition as relevant
game elements influencing customer engagement in various
contexts (as described in the second paragraph of this
subsection). Therefore, it is plausible that reward and compe-
tition (i.e., the two game elements representing gamification)
positive affect sense of presence and immersion (i.e., the two
engagement elements representing customer engagement)
in LSS. Accordingly, we posit four more hypotheses as
follows.

H4: In LSS, an increase in reward increases customers’
immersion.

H5: In LSS, an increase in reward increases customers’
sense of presence.

H6: In LSS, an increase in competition increases
customers’ immersion.

H7: In LSS, an increase in competition increases cus-
tomers’ sense of presence.

III. METHODOLOGY
A. RESEARCH FRAMEWORK
Based on the afore-described research backgrounds together
with seven postulated hypotheses, we derive a research
model for investigating how gamification elements influence
customer engagement elements, and how customer engage-
ment elements affects customers’ purchase intention in LSS.
As shown in Figure 1, in the context of LSS, we postulate
seven hypotheses based on the concepts including (1) reward
positively influences competition, (2) reward and competition
positively influence customers’ sense of presence and immer-
sion, and (3) customers’ sense of presence and immersion
positively influence customers’ purchase intention.

B. RESEARCH INSTRUMENT AND DATA COLLECTION
Based on the posited seven hypotheses, a questionnaire was
developed as the survey instrument to validate the mea-
surement model and test the structural model. We collected
survey data through a questionnaire-based online survey,
by posting invitations on live-streaming blogs, bulletin board
systems, and virtual communities to recruit informants with
shopping experience on various live-streaming platforms
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TABLE 1. Questionnaire items and their derivation sources.

(such as Facebook, Shopee, YouTube, Instagram, LINE, and
momoshopping) available in Taiwan.

In order to ensure the validity of scale used in this
study, we developed and adapted the questionnaire items
from literature reviews and modified them to fit the LSS
context. Specifically, measurement items of reward (RE)
and competition (CP) were adapted from Yang et al. [36],
measurement items of immersion (IM) were derived from
Silic and Lowry [32] and questionnaire items for measuring
customers’ sense of presence (SP) and purchase intention
(PI) were adapted from Sun et al. [5]. We measured each
item on a five-point Likert scale, and randomly reordered
questionnaire items to reduce the potential ceiling or floor
effects in measuring a construct. We also conducted a
pretest to ensure that the questionnaire items could be
effectively understood and validly measured. According to
the obtained pretest results, we refined questionnaire items
to improve its readability and reliability before using them
for the formal survey. Nevertheless, we further purified
the questionnaire instrument by removing items with low
corrected item-to-total correlation values and performing
exploratory factor analysis to delete items that did not load
into appropriate factors. As shown in Table 1, the finalized
version of questionnaire used in this study comprises 15 items
for measuring five constructs including reward (three
items), competition (three items), sense of presence(three
items), immersion(three items), and purchase intention(three
items).

C. ANALYSIS METHOD
After identifying the characteristics of respondents using
descriptive statistics methods, we analyzed and interpreted
the collected samples by using the statistical analysis tools
SPSS 20 and AMOS 20. We first tested the scale psycho-
metric characteristics to ensure the reliability and validity
of the measurement model, by analyzing collected data
to calculate and validate internal consistency, standardized
factor loadings, goodness-of-fit statistics, convergent validity,
and discriminant validity. Next, we performed the structural
equation modeling (SEM) to derive path coefficients and
verify the research model. Afterwards, we tested the pos-
tulated hypotheses by using the procedures recommended
by Anderson and Gerbing [47]. Finally, we conducted
multi-mediation analysis to evaluate the mediating effects
between gamification elements and customers’ purchase
intention.

IV. EMPIRICAL RESULTS AND ANALYSIS
After collecting 362 responses, we identified invalid ques-
tionnaires by techniques such as reverse questions. Overall,
272 valid questionnaires were used for subsequent analysis.
Among the 272 respondents, 96 were male (35.3%) and
176 were female (64.7%). Some respondents frequently
visited more than one live-streaming platforms. Most respon-
dents’ ages ranged between 24 and 34 years old (45.2%)
and between 18 and 24 years old (30.1%). In average, the
respondents had about one year LSS experience, viewed
and participated LSS events/programs 2∼3 times per month,
spent about 1,000 NTD (New Taiwan Dollars) for each
viewed and participated LSS event/program, and spent
about one hour for each viewed and participated LSS
event/program. Table 2 shows the demographic information
about those 272 respondents.

Due to the use of self-reported method (i.e., online
survey), this study needs to address common method bias
(CMB), an issue with potential to invalidate the results
derived from subsequent data analyses (e.g., themeasurement
scales’ reliability and validity, and parameter estimates of
the relationships among constructs) [48]. As preventive
remedies for CMB, we informed all respondents that
participation in the survey was voluntary, they should only
choose appropriate and correct answers, and their responses
would be anonymous. Moreover, we conducted a pretest
to refine questionnaire items for avoiding ambiguity and
misinterpretation. Additionally, we used two methods to
assess CMB. First, we performed Harman’s single-factor test
and the result showed that CMB was not a concern because
the maximum variance explained by a single factor in this
study was 47.6%, less than the 50% threshold [48]. Secondly,
we assessed CMB by using a marker variable [49], and the
result showed no impact on our model, again confirming that
CMB was not an issue in this study.

We checked the internal consistency of our measurement
model by obtaining Cronbach’s alpha values of all five
constructs that ranged from 0.717 to 0.937 (see Table 3),
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TABLE 2. Demographics of respondents.

exceeding the threshold value (0.7) suggested by Nun-
nally [50].

Afterwards, we not only conducted confirmatory factor
analysis (CFA) to check the model fitness (goodness-of-fit),
and the convergent validity and discriminant validity of each
construct, but also performed path analysis to model the
relationships between latent variables. Table 4 shows that all
model-fit indices are acceptable, and the measurement model
exhibits a good fit with the collected data.

We can assure convergent validity, as long as (1) the study
uses different items to measure each construct and their factor
loadings are higher than 0.7 on associated constructs; (2) the
composite reliability of each construct is around 0.6∼0.8, and

TABLE 3. Measurement model estimation results: factor loading for each
questionnaire item, and cronbach’s alpha value, composite reliability and
ave for each construct.

TABLE 4. Goodness-of-fit of the measurement model.

the higher the better; and (3) the average variance extracted
(AVE) for each construct is higher than 0.5 [51], [52]. Our
CFA results (see Table 3) about factor loading, composite
reliability, and AVE meet these criteria, so the convergent
validity is assured.

To validate discriminant validity, the square root of the
AVE measure on each construct must exceed the estimated
correlations shared between the construct and other con-
structs in the model [51]. Table 5 shows that the discriminant
validity in our study is acceptable, since the square root
of AVE on each construct is greater than the correlations
of the construct with other constructs. The aforementioned
analysis results jointly assure adequate internal consistency,
convergent validity and discriminant validity of our study.

We examined Hypotheses H1 through H7 postulated
in our study by performing path analysis [47], and the
results (see Table 6) supported all hypotheses. Specifically,
both immersion and sense of presence positively influence
purchase intention (thus, supporting H1 and H2), reward
positively affects competition (thus, supporting H3), reward
positively influences immersion and sense of presence (thus,
supporting H4 and H5), and competition positively affects
immersion and sense of presence (thus, supporting H6
and H7). Frankly speaking, while some of the hypotheses
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TABLE 5. Inter-Construct correlations and the square root of AVE
measure.

TABLE 6. The result of hypothesis test.

(namely, H1, H2 and H3) are supported by literature, some
other hypotheses (H4 to H7) in this study are new and they
cannot be explicitly supported in the literature, and as such
constitute an important contribution to the advancement of
knowledge about LSC and LSS.

Figure 2 shows the derived path coefficients for the
endogenous latent variables and R-square statistics. The
R-squared value of immersion (0.60) indicates that reward
and competition explain approximately 60% of immersion,
while the R-squared value of sense of presence (0.82) reveals
that reward and competition explain approximately 82%
of sense of presence. Furthermore, the R-squared value of
purchase intention is 0.86, suggesting that immersion and
sense of presence explain approximately 86% of purchase
intention. In sum, the results indicate that gamification
significantly affects customer engagement and customer
engagement significantly affects customers’ purchase inten-
tion in a LSS environment.

We also analyzed customers’ LSS related behavior/habit
(in terms of the seniority of viewing experience, viewing
frequency per month, viewing time per view, and money
spent in each view) against their purchase intention in the
context of LSS. The preliminary analysis result shows that
all of such behavior/habit variables have positive impact
on customers’ purchase intention. However, this preliminary
result deserves to be double-checked with more rigorous
methods to examine the role of such behavior/habit variables
in LSS, particularly in terms of their effects on gamification
elements, engagement elements, and purchase intention.

To further explore the mediating effects of customer
engagement variables (sense of presence and immersion)

FIGURE 2. Empirical study results.

TABLE 7. Multi-mediation effect analysis results.

on the relationship between gamification variables (reward
and competition) and customers’ purchase intention,
we use the bootstrapping for 95% confidence interval (CI)
approach [53], in which the standardized indirect effect of a
mediator on the relationship between gamification variables
and purchase intention is estimated with a bias-corrected
95% confidence interval (CI) and a p-value. According to
Lau and Cheung [53], if such CI does not include zero
and the p-value is less than 0.05, the indirect effect is
significant. Our result (see Table 7) shows that both reward
and competition have significant indirect effects, mediated
through sense of presence, on purchase intention; however,
neither reward nor competition has significant indirect effect,
mediated through immersion, on purchase intention. Simply
put, sense of presence (instead of immersion) in the overall
model plays a significant mediating role between these two
gamification variables and customers’ purchase intention.
That is, reward and competition indirectly influence purchase
intention through the important mediator—sense of presence.

V. DISCUSSION
By exploring the relationship among gamification elements,
customer engagement elements and customers’ purchase
intention, we find that reward positively affects competition,
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and this is in line with prior research findings suggesting
that reward may affect competitive settings among various
contexts [41], [42]. Actually, reward can induce the act
of social interaction that influences customers’ hedonic
motivation and behavior, resulting in more enthusiasm during
the promotion process [54]. Since customers may interpret
reward either as a signal for engaging a transaction or as
a signal of goodwill and appreciation, they tend to see
reward as a benefit for their LSS, consequently encouraging
their participation in live-streaming competition with high
perception level of vividness [55].

Our results show that reward and competition have
positive impacts on sense of presence and immersion. These
two gamification elements can promote the motivation of
customers to participate in LSS and attract viewers to watch
live-streaming broadcasts. This is consistent with prior gam-
ification literature suggesting that reward and competition
may encourage customers to join game based marketing
activities [36]. Our study results show that businesses can
adopt reward programs to increase customers’ engagement.
Competition creates an environment that sets seller and buyer
bargaining power to engage in the shopping process [56]. This
study confirms that reward and competition may influence
customers’ engagement in the context of LSS.

We find that sense of presence and immersion positively
affect customers’ purchase intention. By offering reward
programs and promoting social interactions with customers,
sellers can enforce/re-enforce immersion effect, thus making
the virtual world feel more like the real world [57]. Immersion
helps users determine the values/benefits obtained from
games; more immersed are the viewers in live-streaming,
the easier for them to make purchase decisions. The degree
of social interaction and social presence developed between
buyers and sellers can reduce uncertainty and increase
customers’ trust, and such trust has a positive relationship
with customer engagement [2]. Our results are consistent
with prior research results mentioning that sense of presence
is positively related to purchase intention, because the
more transparent the shopping environment is the safer the
customers feel [58]. Compared with traditional e-commerce
media, live-streaming broadcasts can achieve, through sense
of presence and immersion effects, more vivid forms of
products selling process with less pre-purchase uncertainty
problems, thus facilitating customers’ purchase intention.
Our research further find that sense of presence signif-

icantly mediates the effects of reward and competition on
customers’ purchase intention, while immersion does not
have such significant mediating effect. Such results are
consistent with findings from Bogicevic et al. [59] revealing
that sense of presence has significant mediating effect on
brand experience in virtual space. Sense of presence may
create an illusion of ‘being there’ in technology-mediated
environment, thus influencing people to act/behave as in
real life [60]. We find that customers experiencing sense of
presence in LSS may act/behave the same as they shop in
reality, echoing the results from Van Kerrebroeck et al. [55]

suggesting that sense of presence may provide ‘being there’
scene as a marketing strategy to influence customers’
purchasing behavior. In sum, sense of presence significantly
mediates the indirect effects of reward and competition on
customers’ purchase intention in LSS environment.

VI. MANAGERIAL AND ACADEMIC IMPLICATIONS
Our study results provide several implications and recom-
mendations for practitioners and academics in terms of
LSS and LSC. Firstly, live-streaming can create a virtual
shopping experience by demonstrating how to understand and
use products. It helps show different products’ perspectives,
answer customer questions in real-time, and organize live
activities that entertain and encourage customers to buy
products on the spot [18], [45]. Business managers can
consider the adoption of LSC by the fusion of live-streaming
and e-commerce and incorporate LSC into their business
practice. In doing so, they may choose either one of
two modes/approaches (namely, live-streaming embedded in
e-commerce and e-commerce integrated into live-streaming)
that is deemed more practical and more appropriate for
them. E-business may consider using live-streaming to
promote sales, produce desired customer interaction, improve
customer experience, increase the number of views, and
enhance customers’ purchase intention.

Secondly, stores and brands can design LSS programs
with gamification elements, reward and competition, in
a strategic way to enforce/enhance customer engagement,
so that sellers can create a more vivid shopping environment
with advantageous effects of sense of presence and immersion
to increase customers’ purchase intention. In recent years,
live-streaming is becoming a new social model with a high
degree of human-computer interaction, and the sale of goods
via LSS is an emerging trend in LSC [5]. Despite only
promoting sellers’ products by describing or showing the
product items, stores and brands can still provide reward
to make customers stay and move customers from being
satisfied to delighted in ways that competitors find hard
to copy [61]. In addition, competition is the essence of
game play, because players compete not only with others but
also with themselves. In LSS, it is essential for stores and
brands to integrate the competition elements with a higher
number of intrinsic motivations, thus achieving a higher
level of immersion as suggested by Silic and Lowry [32].
Indeed, both reward and competition are two important
game elements for enhancing customer engagement in LSS,
and this is consistent with the findings from prior research
showing that reward and competition significantly influence
users’ engagement in gamified information systems and
mobile apps [33], [38]. After all, with higher levels of
sense of presence and immersion facilitated by reward and
competition in gamified LSS, stores and brands will be able
to induce and enhance customers’ purchase intention.

Thirdly, while sense of presence significantly mediates
the indirect effects of reward and competition on customers’
purchase intention, immersion does not have such mediating

57510 VOLUME 11, 2023



S. E. Chang, C. Yu: Exploring Gamification for LSS

effect. This result suggests that stores and brands should pay
more attentions to sense of presence, instead of immersion,
for achieving customer engagement in designing and imple-
menting their LSS programs. The aforementioned research
findings and suggestions provide practical implications to
e-stores and brands managers.

While live-streaming is a new social networking medium
but its applications in e-commerce are mostly limited
to the perspective of social and technological factors in
studies [62], this research provides a new perspective to
study LSC by understanding why gamification can be
employed in LSS. In live-streaming e-commerce, how to
attract customers’ attention and gain visibility in fierce
competition is an unprecedented challenge, undoubtedly
deserving more follow-up research.While constantly looking
for the most practical and quickest incentives to attract
customers, researchers of LSC may have considered many
factors including online reputation, customer loyalty, live-
streaming charm, and various hedonic and utilitarian aspects
to affect customers’ purchase-decision. However, there
exists little literature exploring the marketing impacts of
gamification in LSS, although gamification is an important
factor to increase the quality of e-commerce experience and
produce desired interaction [63]. Nevertheless, limited live-
streaming e-commerce literature mainly focuses on exploring
the motivations and purposes of user participation in live-
streaming [64]. To bridge the gap, we explore and confirm
not only the influence of gamification elements (specifically,
reward and competition) on customer engagement elements
(specifically, sense of presence and immersion) but also the
influence of sense of presence and immersion on customers’
purchase intention in LSS.

For the purpose of advancing knowledge on gamification
in business contexts, Krath et al. [14] argue that adding game
mechanics/elements, such as reward and loyalty programs,
can increase user enjoyment, but we still need to gain
a deeper understanding of how users respond to game
elements (such as reward and others) that impact users’
engagement. Accordingly, our study formulate a research
model by incorporating constructs about game elements
(including reward), customers’ engagement and purchase
intention, and we find that reward could enhance customers’
engagement and purchase intention in LSS. In addition,
Bitrián et al. [10] claim that there is a need to understand
better the mechanisms that explain how gamification can
increase user engagement and how user engagement can
foster positive outcomes. In responding to this need, this
study uses two game elements (reward and competition)
to represent the concept of gamification in our research
model (see Figure 1), and the research findings show that
both reward and competition could enhance customers’
engagement and purchase intention in LSS.

VII. CONCLUSION, LIMITATION AND FUTURE WORK
This study explores how gamification elements, reward and
competition, affect customers’ engagement and purchase

intention in LSS. We first construct a research model by
postulating the relationships among gamification elements,
customer engagement and purchase intention. Afterwards,
we explore whether live-streaming sellers offering compet-
itive games with reward would affect customer engagement
and consequently increase customers’ purchase intention
while viewing LSS programs. Our study results show that
in LSS those two gamification elements have significant
impacts on customer engagement elements, sense of presence
and immersion. Moreover, we also find that sense of presence
and immersion would significantly affect customers’ pur-
chase intention in live-streaming shopping. Additionally, our
study results also reveal that sense of presence significantly
mediates the indirect effects of gamification elements on
customers’ purchase intention, but immersion does not have
such mediating effect.

This research does not address the issues of the design and
implementation of various LSS programs; however, different
programs with various design philosophies and implemen-
tation approaches might influence customers’ perception,
engagement, and purchase behavior differently during view-
ing LSS programs. Indeed, to study various design and
implementation issues in follow-up LSS research is worth
trying. Marketing products and services via live-streaming is
an exciting business arenawith valuable research and applica-
tion potentials. Research into detailed design of commercially
applicable and valuable live-streaming services is hopefully
not only to broaden the scope of its practical applications
but also to shed light on developing LSS theories in terms
of enhancing applicable marketing services and applications.

Given that, this LSS study has demonstrated how reward
and competition influence customers’ purchase intention,
we suggest future studies to consider and incorporate other
gamification elements, such as badges, leader boards, levels,
socialization, achievement and progression, virtual prizes,
virtual goods, among others [10], [12], into our research
model to suit various application domains. Due to time
and budget constraints, this research inevitably suffers from
limitations. Since we only considered and analyzed data
collected from participants in Taiwan, the results might not
be directly applicable to other contexts because the culture,
custom, lifestyle, and/or habit in other regions might not be
the same. Therefore, we strongly recommend future studies to
replicate this research in other regions to reconfirm our results
before adopting its general implications.

REFERENCES
[1] C.-C. Chen and Y.-C. Lin, ‘‘What drives live-stream usage intention? The

perspectives of flow, entertainment, social interaction, and endorsement,’’
Telematics Informat., vol. 35, no. 1, pp. 293–303, Apr. 2018, doi:
10.1016/j.tele.2017.12.003.

[2] A. Wongkitrungrueng and N. Assarut, ‘‘The role of live stream-
ing in building consumer trust and engagement with social com-
merce sellers,’’ J. Bus. Res., vol. 117, pp. 543–556, Sep. 2020, doi:
10.1016/j.jbusres.2018.08.032.

[3] S. Oh, J. Kim, H. Ji, E. Park, J. Han, M. Ko, and M. Lee, ‘‘Cross-
cultural comparison of interactive streaming services: Evidence from
twitch,’’ Telematics Informat., vol. 55, Dec. 2020, Art. no. 101434, doi:
10.1016/j.tele.2020.101434.

VOLUME 11, 2023 57511

http://dx.doi.org/10.1016/j.tele.2017.12.003
http://dx.doi.org/10.1016/j.jbusres.2018.08.032
http://dx.doi.org/10.1016/j.tele.2020.101434


S. E. Chang, C. Yu: Exploring Gamification for LSS

[4] M. Zhang, Y. Liu, Y. Wang, and L. Zhao, ‘‘How to retain customers:
Understanding the role of trust in live streaming commerce with a
socio-technical perspective,’’ Comput. Hum. Behav., vol. 127, Feb. 2022,
Art. no. 107052, doi: 10.1016/j.chb.2021.107052.

[5] Y. Sun, X. Shao, X. Li, Y. Guo, and K. Nie, ‘‘How live streaming influences
purchase intentions in social commerce: An IT affordance perspective,’’
Electron. Commerce Res. Appl., vol. 37, Sep. 2019, Art. no. 100886, doi:
10.1016/j.elerap.2019.100886.

[6] Y. Jiang and H. Cai, ‘‘The impact of impulsive consumption on
supply chain in the live-streaming economy,’’ IEEE Access, vol. 9,
pp. 48923–48930, 2021, doi: 10.1109/ACCESS.2021.3068827.

[7] B. Lu and Z. Chen, ‘‘Live streaming commerce and consumers’ purchase
intention: An uncertainty reduction perspective,’’ Inf. Manage., vol. 58,
no. 7, Nov. 2021, Art. no. 103509, doi: 10.1016/j.im.2021.103509.

[8] T. Ang, S. Wei, and N. A. Anaza, ‘‘Livestreaming vs pre-recorded:
How social viewing strategies impact consumers’ viewing experiences
and behavioral intentions,’’ Eur. J. Marketing, vol. 52, nos. 9–10,
pp. 2075–2104, Oct. 2018, doi: 10.1108/EJM-09-2017-0576.

[9] Y. Sun, X. Shao, X. Li, Y. Guo, and K. Nie, ‘‘A 2020 perspective on
‘how live streaming influences purchase intentions in social commerce:
An IT affordance perspective,’’’ Electron. Commerce Res. Appl., vol. 40,
Mar. 2020, Art. no. 100958, doi: 10.1016/j.elerap.2020.100958.

[10] P. Bitrián, I. Buil, and S. Catalán, ‘‘Enhancing user engagement: The
role of gamification in mobile apps,’’ J. Bus. Res., vol. 132, pp. 170–185,
Aug. 2021, doi: 10.1016/j.jbusres.2021.04.028.

[11] T. B. Durmaz, J. L. Fuertes, and R. Imbert, ‘‘Influence of gamifica-
tion elements on explicit motive dispositions,’’ IEEE Access, vol. 10,
pp. 118058–118071, 2022, doi: 10.1109/ACCESS.2022.3220254.

[12] D. Zhao, J. Playfoot, C. De Nicola, G. Guarino, M. Bratu, F. Di Salvadore,
and G. Muntean, ‘‘An innovative multi-layer gamification framework
for improved STEM learning experience,’’ IEEE Access, vol. 10,
pp. 3879–3889, 2022, doi: 10.1109/ACCESS.2021.3139729.

[13] J. Koivisto and J. Hamari, ‘‘The rise of motivational information systems:
A review of gamification research,’’ Int. J. Inf. Manage., vol. 45,
pp. 191–210, Apr. 2019, doi: 10.1016/j.ijinfomgt.2018.10.013.

[14] J. Krath, L. Schürmann, and H. F. O. von Korflesch, ‘‘Revealing the
theoretical basis of gamification: A systematic review and analysis
of theory in research on gamification, serious games and game-based
learning,’’ Comput. Hum. Behav., vol. 125, Dec. 2021, Art. no. 106963,
doi: 10.1016/j.chb.2021.106963.

[15] J. Tyni, A. Tarkiainen, S. López-Pernas, M. Saqr, J. Kahila, R. Bednarik,
and M. Tedre, ‘‘Games and rewards: A scientometric study of rewards in
educational and serious games,’’ IEEE Access, vol. 10, pp. 31578–31585,
2022, doi: 10.1109/ACCESS.2022.3160230.

[16] L. Schaffarczyk and A. Ilhan, ‘‘Healthier life and more fun? Users’
motivations to apply activity tracking technology and the impact of
gamification,’’ in Proc. 11th Int. Conf. Human-Comput. Interact. (HCII),
Orlando, FL, USA, Jul. 2019, pp. 124–136, doi: 10.1007/978-3-030-
21905-5_10.

[17] S. Tobon, J. L. Ruiz-Alba, and J. García-Madariaga, ‘‘Gamification and
online consumer decisions: Is the game over?’’ Decis. Support Syst.,
vol. 128, Jan. 2020, Art. no. 113167, doi: 10.1016/j.dss.2019.113167.

[18] D. Wu, X. Wang, and H. J. Ye, ‘‘Transparentizing the ‘black box’ of
live streaming: Impacts of live interactivity on viewers’ experience and
purchase,’’ IEEE Trans. Eng. Manag., early access, Feb. 17, 2023, doi:
10.1109/TEM.2023.3237852.

[19] J. Bucknall, ‘‘The history of streaming media,’’ PC Plus, vol. 324,
pp. 72–74, Aug. 2012. [Online]. Available: http://boyetblog.s3.
amazonaws.com/PCPlus/324.Streaming.pdf

[20] H. S. Spilker and T. Colbjørnsen, ‘‘The dimensions of streaming: Toward a
typology of an evolving concept,’’ Media, Culture Soc., vol. 42, nos. 7–8,
pp. 1210–1225, Feb. 2020, doi: 10.1177/0163443720904587.

[21] R. Vetter and K. L. Kroeker, ‘‘The internet in the year ahead,’’ Computer,
vol. 31, no. 1, pp. 143–144, Jan. 1998, doi: 10.1109/MC.1998.10006.

[22] M. Á. Moliner, D. Monferrer-Tirado, and M. Estrada-Guillén, ‘‘Conse-
quences of customer engagement and customer self-brand connection,’’
J. Services Marketing, vol. 32, no. 4, pp. 387–399, Jul. 2018, doi:
10.1108/JSM-08-2016-0320.

[23] L. D. Hollebeek, R. K. Srivastava, and T. Chen, ‘‘S-D logic–informed
customer engagement: Integrative framework, revised fundamental propo-
sitions, and application to CRM,’’ J. Acad. Marketing Sci., vol. 47, no. 1,
pp. 161–185, Jan. 2019, doi: 10.1007/s11747-016-0494-5.

[24] R. J. Brodie and L.D.Hollebeek, ‘‘Response: Advancing and consolidating
knowledge about customer engagement,’’ J. Service Res., vol. 14, no. 3,
pp. 283–284, Aug. 2011, doi: 10.1177/1094670511415523.

[25] L. Caroux, K. Isbister, L. Le Bigot, and N. Vibert, ‘‘Player–video
game interaction: A systematic review of current concepts,’’ Comput.
Hum. Behav., vol. 48, pp. 366–381, Jul. 2015, doi: 10.1016/j.chb.2015.
01.066.

[26] J. Kim, S. J. Ahn, E. S. Kwon, and L. N. Reid, ‘‘TV advertising engagement
as a state of immersion and presence,’’ J. Bus. Res., vol. 76, pp. 67–76,
Jul. 2017, doi: 10.1016/j.jbusres.2017.03.001.

[27] K. Stanney and G. Salvendy, ‘‘Aftereffects and sense of presence in virtual
environments: Formulation of a research and development agenda,’’ Int.
J. Hum.-Comput. Interact., vol. 10, no. 2, pp. 135–187, Jun. 1998, doi:
10.1207/s15327590ijhc1002_3.

[28] M. Y.-C. Yim, S.-C. Chu, and P. L. Sauer, ‘‘Is augmented reality
technology an effective tool for E-commerce? An interactivity and
vividness perspective,’’ J. Interact. Marketing, vol. 39, pp. 89–103,
Aug. 2017, doi: 10.1016/j.intmar.2017.04.001.

[29] E.-J. Lee and J. Park, ‘‘Enhancing virtual presence in E-tail: Dynamics of
cue multiplicity,’’ Int. J. Electron. Commerce, vol. 18, no. 4, pp. 117–146,
Jul. 2014, doi: 10.2753/JEC1086-4415180405.

[30] W. Gao, Y. Liu, Z. Liu, and J. Li, ‘‘How does presence influence purchase
intention in online shopping markets? An explanation based on self-
determination theory,’’Behaviour Inf. Technol., vol. 37, no. 8, pp. 786–799,
Aug. 2018, doi: 10.1080/0144929X.2018.1484514.

[31] S. Deterding, D. Dixon, R. Khaled, and L. Nacke, ‘‘From game design
elements to gamefulness: Defining ‘gamification,’’’ in Proc. 15th Int.
Academic MindTrek Conf., Tampere, Finland, Sep. 2011, pp. 9–15, doi:
10.1145/2181037.2181040.

[32] M. Silic and P. B. Lowry, ‘‘Using design-science based gamifi-
cation to improve organizational security training and compliance,’’
J. Manage. Inf. Syst., vol. 37, no. 1, pp. 129–161, Mar. 2020, doi:
10.1080/07421222.2019.1705512.

[33] M. Featherstone and J. Habgood, ‘‘UniCraft: Exploring the impact
of asynchronous multiplayer game elements in gamification,’’
Int. J. Hum.-Comput. Stud., vol. 127, pp. 150–168, Jul. 2019, doi:
10.1016/j.ijhcs.2018.05.006.

[34] K. Huotari and J. Hamari, ‘‘Defining gamification: A service marketing
perspective,’’ in Proc. 16th Int. Academic MindTrek Conf., Tampere,
Finland, Oct. 2012, pp. 17–22, doi: 10.1145/2393132.2393137.

[35] C. L. Wang, ‘‘New frontiers and future directions in interactive marketing:
Inaugural editorial,’’ J. Res. Interact. Marketing, vol. 15, no. 1, pp. 1–9,
May 2021, doi: 10.1108/JRIM-03-2021-270.

[36] P. Yang, T. Xu, Y. Feng, Y. Zhao, and X. Wang, ‘‘The impact of
gamification elements on the evaluation of marketing activities,’’ in
Proc. 18th Int. Conf. Electron. Bus. (ICEB), Guilin, China, Dec. 2018,
pp. 634–643. [Onlilne]. Available: https://aisel.aisnet.org/iceb2018/35

[37] N. Yu and Y.-T. Huang, ‘‘Why do people play games on mobile commerce
platforms?An empirical study on the influence of gamification on purchase
intention,’’ Comput. Hum. Behav., vol. 126, Jan. 2022, Art. no. 106991,
doi: 10.1016/j.chb.2021.106991.

[38] A. Suh, C. Wagner, and L. Liu, ‘‘Enhancing user engagement through
gamification,’’ J. Comput. Inf. Syst., vol. 58, no. 3, pp. 204–213, Jul. 2018,
doi: 10.1080/08874417.2016.1229143.

[39] P. W. Schultz, J. M. Nolan, R. B. Cialdini, N. J. Goldstein, and
V. Griskevicius, ‘‘The constructive, destructive, and reconstructive power
of social norms,’’ Psychol. Sci., vol. 18, no. 5, pp. 429–434, May 2007, doi:
10.1111/j.1467-9280.2007.01917.x.

[40] K. Yang and H. Qi, ‘‘The nonlinear impact of task rewards and duration
on solvers’ participation behavior: A study on online crowdsourcing
platform,’’ J. Theor. Appl. Electron. Commerce Res., vol. 16, no. 4,
pp. 709–726, Jan. 2021, doi: 10.3390/jtaer16040041.

[41] S. P. Kumari and P. Barge, ‘‘Loyalty program for truck
drivers: A reward based model to support basic needs of truck
drivers and enhance logistics performance,’’ Psychol. Educ.
J., vol. 57, no. 9, pp. 5828–5834, 2020. [Onlilne]. Available:
http://psychologyandeducation.net/pae/index.php/pae/article/view/2527/
2201

[42] G. C. Banks, C. E.Whelpley, E. R. Crawford, E. H. O’Boyle, and S. Kepes,
‘‘Getting along to get ahead: The role of social context in tournament
promotion and reward systems,’’ PLoS ONE, vol. 16, no. 9, Sep. 2021,
Art. no. e0257389, doi: 10.1371/journal.pone.0257389.

57512 VOLUME 11, 2023

http://dx.doi.org/10.1016/j.chb.2021.107052
http://dx.doi.org/10.1016/j.elerap.2019.100886
http://dx.doi.org/10.1109/ACCESS.2021.3068827
http://dx.doi.org/10.1016/j.im.2021.103509
http://dx.doi.org/10.1108/EJM-09-2017-0576
http://dx.doi.org/10.1016/j.elerap.2020.100958
http://dx.doi.org/10.1016/j.jbusres.2021.04.028
http://dx.doi.org/10.1109/ACCESS.2022.3220254
http://dx.doi.org/10.1109/ACCESS.2021.3139729
http://dx.doi.org/10.1016/j.ijinfomgt.2018.10.013
http://dx.doi.org/10.1016/j.chb.2021.106963
http://dx.doi.org/10.1109/ACCESS.2022.3160230
http://dx.doi.org/10.1007/978-3-030-21905-5_10
http://dx.doi.org/10.1007/978-3-030-21905-5_10
http://dx.doi.org/10.1016/j.dss.2019.113167
http://dx.doi.org/10.1109/TEM.2023.3237852
http://dx.doi.org/10.1177/0163443720904587
http://dx.doi.org/10.1109/MC.1998.10006
http://dx.doi.org/10.1108/JSM-08-2016-0320
http://dx.doi.org/10.1007/s11747-016-0494-5
http://dx.doi.org/10.1177/1094670511415523
http://dx.doi.org/10.1016/j.chb.2015.01.066
http://dx.doi.org/10.1016/j.chb.2015.01.066
http://dx.doi.org/10.1016/j.jbusres.2017.03.001
http://dx.doi.org/10.1207/s15327590ijhc1002_3
http://dx.doi.org/10.1016/j.intmar.2017.04.001
http://dx.doi.org/10.2753/JEC1086-4415180405
http://dx.doi.org/10.1080/0144929X.2018.1484514
http://dx.doi.org/10.1145/2181037.2181040
http://dx.doi.org/10.1080/07421222.2019.1705512
http://dx.doi.org/10.1016/j.ijhcs.2018.05.006
http://dx.doi.org/10.1145/2393132.2393137
http://dx.doi.org/10.1108/JRIM-03-2021-270
http://dx.doi.org/10.1016/j.chb.2021.106991
http://dx.doi.org/10.1080/08874417.2016.1229143
http://dx.doi.org/10.1111/j.1467-9280.2007.01917.x
http://dx.doi.org/10.3390/jtaer16040041
http://dx.doi.org/10.1371/journal.pone.0257389


S. E. Chang, C. Yu: Exploring Gamification for LSS

[43] I. Dissanayake, N. Mehta, P. Palvia, V. Taras, and K. Amoako-
Gyampah, ‘‘Competition matters! Self-efficacy, effort, and performance
in crowdsourcing teams,’’ Inf. Manage., vol. 56, no. 8, Dec. 2019,
Art. no. 103158, doi: 10.1016/j.im.2019.04.001.

[44] A. Berger, T. Schlager, D. E. Sprott, and A. Herrmann, ‘‘Gamified interac-
tions: Whether, when, and how games facilitate self–brand connections,’’
J. Acad. Marketing Sci., vol. 46, no. 4, pp. 652–673, Jul. 2018, doi:
10.1007/s11747-017-0530-0.

[45] L. Lou, Y. Jiao, M.-S. Jo, and J. Koh, ‘‘How do popularity cues drive
impulse purchase in live streaming commerce? The moderating role of
perceived power,’’ Frontiers Psychol., vol. 13, Aug. 2022, Art. no. 948634,
doi: 10.3389/fpsyg.2022.948634.

[46] K. Shaheen, A. Waheed, and W. H. Hashmi, ‘‘Extrinsic rewards and
creative performance syndrome: Themediatingmechanism and interacting
effects,’’ Thinking Skills Creativity, vol. 38, Dec. 2020, Art. no. 100713,
doi: 10.1016/j.tsc.2020.100713.

[47] J. C. Anderson and D. W. Gerbing, ‘‘Structural equation modeling
in practice: A review and recommended two-step approach,’’ Psychol.
Bull., vol. 103, no. 3, pp. 411–423, May 1988, doi: 10.1037/0033-
2909.103.3.411.

[48] P. M. Podsakoff, S. B. MacKenzie, J.-Y. Lee, and N. P. Podsakoff,
‘‘Common method biases in behavioral research: A critical review of the
literature and recommended remedies,’’ J. Appl. Psychol., vol. 88, no. 5,
pp. 879–903, 2003, doi: 10.1037/0021-9010.88.5.879.

[49] M. K. Lindell and D. J. Whitney, ‘‘Accounting for common method
variance in cross-sectional research designs,’’ J. Appl. Psychol., vol. 86,
no. 1, pp. 114–121, 2001, doi: 10.1037/0021-9010.86.1.114.

[50] J. C. Nunnally, Psychometric Theory, 2nd ed. New York, NY, USA:
McGraw-Hill, 1978.

[51] C. Fornell and D. F. Larcker, ‘‘Evaluating structural equation models with
unobservable variables andmeasurement error,’’ J. Marketing Res., vol. 18,
no. 1, pp. 39–50, Feb. 1981, doi: 10.1177/002224378101800104.

[52] J. F. Hair, R. E. Anderson, R. L. Tatham, and W. C. Black, Multivariate
Data Analysis, 5th ed. Upper Saddle River, NJ, USA: Prentice-Hall, 1998.

[53] R. S. Lau and G. W. Cheung, ‘‘Estimating and comparing specific media-
tion effects in complex latent variable models,’’Organizational Res. Meth-
ods, vol. 15, no. 1, pp. 3–16, Jan. 2012, doi: 10.1177/1094428110391673.

[54] H. J. Lee, K. H. Lee, and J. Choi, ‘‘A structural model for
unity of experience: Connecting user experience, customer experi-
ence, and brand experience,’’ J. Usability Stud., vol. 14, no. 1,
pp. 8–34, 2018. [Online]. Available: https://uxpajournal.org/wp-content/
uploads/sites/7/pdf/JUS_Lee_Nov2018.pdf

[55] H. Van Kerrebroeck, M. Brengman, and K. Willems, ‘‘When brands come
to life: Experimental research on the vividness effect of virtual reality
in transformational marketing communications,’’ Virtual Reality, vol. 21,
no. 4, pp. 177–191, Nov. 2017, doi: 10.1007/s10055-017-0306-3.

[56] C. W. Hill, G. R. Jones, and M. A. Schilling, Strategic Management:
Theory & Cases: An Integrated Approach. Stamford, CT, USA: Cengage
Learning, 2014.

[57] K. M. Sutcliffe, T. J. Vogus, and E. Dane, ‘‘Mindfulness in organizations:
A cross-level review,’’ Annu. Rev. Organizational Psychol. Organizational
Behav., vol. 3, no. 1, pp. 55–81, Mar. 2016, doi: 10.1146/annurev-
orgpsych-041015-062531.

[58] B. Lu, W. Fan, and M. Zhou, ‘‘Social presence, trust, and social commerce
purchase intention: An empirical research,’’Comput. Hum. Behav., vol. 56,
pp. 225–237, Mar. 2016, doi: 10.1016/j.chb.2015.11.057.

[59] V. Bogicevic, S. Seo, J. A. Kandampully, S. Q. Liu, and N. A. Rudd,
‘‘Virtual reality presence as a preamble of tourism experience: The role
of mental imagery,’’ Tourism Manage., vol. 74, pp. 55–64, Oct. 2019, doi:
10.1016/j.tourman.2019.02.009.

[60] I. Alsina-Jurnet and J. Gutiérrez-Maldonado, ‘‘Influence of personality
and individual abilities on the sense of presence experienced in anxiety
triggering virtual environments,’’ Int. J. Hum.-Comput. Stud., vol. 68,
no. 10, pp. 788–801, Oct. 2010, doi: 10.1016/j.ijhcs.2010.07.001.

[61] D. C. Barnes, N. Ponder, and K. Dugar, ‘‘Investigating the key routes to
customer delight,’’ J. Marketing Theory Pract., vol. 19, no. 4, pp. 359–376,
Oct. 2011, doi: 10.2753/MTP1069-6679190401.

[62] Y. Li, X. Li, and J. Cai, ‘‘How attachment affects user stickiness
on live streaming platforms: A socio-technical approach perspective,’’
J. Retailing Consum. Services, vol. 60, May 2021, Art. no. 102478, doi:
10.1016/j.jretconser.2021.102478.

[63] D. Choi and J. Kim, ‘‘Why people continue to play online games: In
search of critical design factors to increase customer loyalty to online
contents,’’ CyberPsychology Behav., vol. 7, no. 1, pp. 11–24, Feb. 2004,
doi: 10.1089/109493104322820066.

[64] H. J. Park and L. M. Lin, ‘‘The effects of match-ups on the consumer
attitudes toward internet celebrities and their live streaming contents in the
context of product endorsement,’’ J. Retailing Consum. Services, vol. 52,
Jan. 2020, Art. no. 101934, doi: 10.1016/j.jretconser.2019.101934.

SHUCHIH ERNEST CHANG received the M.S.
degree in computer science and the Ph.D. degree
in electrical engineering from The University of
Texas at Austin. He has 15 years of working
experience in major computer and financial ser-
vice firms in the USA, including Unisys, IBM,
JPMorgan, Bear Stearns, and UBS. He is currently
a Distinguished Professor with the Graduate
Institute of Technology Management, National
Chung Hsing University (NCHU), Taiwan. Before

joining as the Faculty Member of NCHU, he was with UBS Financial
Services Inc., USA, as the Divisional Vice President, for about five years.
His publications has appeared in IEEE PERVASIVE COMPUTING, IEEE ACCESS,
Computers inHumanBehavior, Journal of Business Research, Technological
Forecasting and Social Change, Journal of Medical Internet Research, JMIR
Medical Informatics, Expert Systems with Applications, Information and
Software Technology, Journal of Organizational Computing and Electronic
Commerce, International Journal of Technology Management, Behavior
and Information Technology, Industrial Management and Data Systems,
and Multimedia Tools and Applications. His research interests include
blockchain applications, financial technology, technology management,
electronic commerce, enterprise information architecture, and information
security management.

CHING YU received the B.S. degree in math-
ematics from National Taiwan Normal Univer-
sity, in 2015, and the M.B.A. in e-commerce
degree from the Graduate Institute of Technology
Management, National Chung Hsing University,
Taiwan, in July 2020. She is currently a business
specialist in the private sector. Her research
interests include electronic commerce, social com-
merce, and live-streaming commerce.

VOLUME 11, 2023 57513

http://dx.doi.org/10.1016/j.im.2019.04.001
http://dx.doi.org/10.1007/s11747-017-0530-0
http://dx.doi.org/10.3389/fpsyg.2022.948634
http://dx.doi.org/10.1016/j.tsc.2020.100713
http://dx.doi.org/10.1037/0033-2909.103.3.411
http://dx.doi.org/10.1037/0033-2909.103.3.411
http://dx.doi.org/10.1037/0021-9010.88.5.879
http://dx.doi.org/10.1037/0021-9010.86.1.114
http://dx.doi.org/10.1177/002224378101800104
http://dx.doi.org/10.1177/1094428110391673
http://dx.doi.org/10.1007/s10055-017-0306-3
http://dx.doi.org/10.1146/annurev-orgpsych-041015-062531
http://dx.doi.org/10.1146/annurev-orgpsych-041015-062531
http://dx.doi.org/10.1016/j.chb.2015.11.057
http://dx.doi.org/10.1016/j.tourman.2019.02.009
http://dx.doi.org/10.1016/j.ijhcs.2010.07.001
http://dx.doi.org/10.2753/MTP1069-6679190401
http://dx.doi.org/10.1016/j.jretconser.2021.102478
http://dx.doi.org/10.1089/109493104322820066
http://dx.doi.org/10.1016/j.jretconser.2019.101934

