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Abstract
The emergence of live-streaming commerce has fueled the phenomena of impulse buying. However, existing understanding
of this phenomenon is relatively limited. In this study, we adopted the stimulus-organism-response (SOR) paradigm to create
an influence mechanism of impulse buying behavior in live streaming shopping. We investigated the influence of social pres-
ence and sales promotion (stimuli) on impulse buying behavior (response) through flow experience (organism). In addition,
we also examined time availability and money availability, two situational variables, as moderators of flow experience and
impulse buying behavior. To explore the factors that contribute to consumers’ impulse buying behavior, an online survey
(n = 375) was done in China. The empirical findings indicate that social presence and sales promotion positively affect flow
experience, subsequently triggering consumers’ impulse buying behavior in live streaming. The results also indicated the posi-
tive moderation of money availability and time availability. Theoretically, the findings contribute to live- streaming commerce
literature and impulse-buying literature. The findings also provide insightful managerial implications for live-streaming mer-
chants to better understand impulse buying behavior to develop an effective marketing strategy.
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Introduction

Live streaming has been increasingly popular among
consumers worldwide, providing consumers with a more
engaging, informative, and immersive shopping experi-
ence (Lo et al., 2022). In addition to connecting sellers
and consumers worldwide, live streaming has also argu-
ably altered consumers’ shopping habits (Y. Ma, 2021),
and become a niche option for exploiting consumers’
‘‘see-now-buy-now’’ impulse (Lo et al., 2022). Live
streaming has emerged as a critical driver for economic
and social development, and has further been expanded
(Zhang, Cheng, et al., 2022), particularly in the Chinese
market, as the social and economic depression caused by
the COVID-19 epidemic (H. Gao et al., 2022; M. Li
et al., 2022). According to eMarketer (2021), the revenue
for live streaming is expected to be 479.46 billion US dol-
lars in 2022. In addition, China Internet Network
Information Center (CNNIC, 2022) also reports that the

number of live streaming e-commerce users is 469 mil-
lion, which is 5.33 million more than at the end of 2021.
It indicates that Chinese consumers are becoming more
enthusiastic about and interested in live-streaming pur-
chasing experiences. Moreover, a survey from iimedia
research in 2020 also reports that 49.5 of live-streaming
users have admitted to making impulsive purchases in
China (iimedia research, 2020). When consumers
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watched the products sold in live streaming, many of
them could not resist purchasing (Lo et al., 2022). As
China has the largest share of e-shopping worldwide
(Gulfraz et al., 2022), it deserves more research attention
to exploring consumers’ live-streaming impulse buying in
the Chinese context.

Impulse buying behavior is such an emotional beha-
vior that has been studied and examined from offline to
online in marketing studies over the last few decades
with the growth of digital payment, e-business, and
social business (Abdelsalam et al., 2020). However, the
applicability of those studies to live streaming is debata-
ble due to its real-time and entertainment-based features
(Lo et al., 2022). Extant research on live streaming high-
lights consumers’ characteristics and platform features in
increasing consumers’ searching, watching, and subscrib-
ing intention (Ang et al., 2018; J. Chen & Liao, 2022),
while few studies examine consumer’s impulse buying
(Lo et al., 2022). Social presence inherent in live stream-
ing directly affects consumers’ impulse buying (M. Li
et al., 2022), while sales promotion is another boosted
feature associated with consumers’ impulse purchase (H.
Gao et al., 2022). Flow experience has also been identi-
fied as an essential factor that makes consumers more
likely to purchase in social commerce (Hyun et al.,
2022). Explicably, consumers will make a seamless deci-
sion when highly concentrated on activities (C. H. Lee &
Wu, 2017). Although some latest research attempted to
explain how live-streaming impulse buying is affected by
social presence through pleasure and arousal (M. Li
et al., 2022), or by live- streaming content features, inter-
action with anchors, and viewers’ cognation through
cognitive-affective reactions (Lo et al., 2022), it is still
unclear how social presence and sales promotion affect
consumers’ impulse buying behavior through flow expe-
rience, as it is a primary driver impulse buying (Bao &
Yang, 2022; Wu et al., 2016). Accordingly, this research
aims to explore the influence mechanism of consumers’
impulse buying behavior in live streaming shopping. In
addition, we also investigate the mediation role of flow
experience and the moderation role of time availability and
money availability within the SOR framework.

To achieve this goal and consistent with previous
impulse buying research (Kang et al., 2021; Lin et al.,
2022; D. Liu & Yu, 2022; Lo et al., 2022), the S-O-R
model was adopted as the research framework in this
study to examine how stimuli influence organism and
response in live streaming shopping. Following the S-O-
R framework, we empirically test the proposed hypoth-
eses through an online survey (n=375) in China.
Specifically, social presence and sales promotion are
identified as stimulus factors associated with live stream-
ing that might affect consumers’ flow experience and
impulse buying behavior. Flow experience is identified as

organism-related factor that is argued to influence con-
sumers’ impulse purchases. In addition, Chang et al.
(2014) suggest situational characteristics might moderate
the effects of positive emotional responses and consu-
mers’ reactions. Accordingly, this study further facilitates
the influence mechanism by integrating time availability
and money availability as moderators in the O-R path
and hypothesizes that those two situational factors can
refine the association of consumers’ flow experience and
impulse buying behavior. Social presence and sales pro-
motion positively affect consumers’ flow experience, and
flow experience positively facilitates impulse buying
behavior. The mediation results confirm the mediation
role of flow experience, and the moderation results show
that time availability and money availability positively
moderate the relationship between flow experience and
impulse buying behavior.

This research makes the following contributions to
the live-streaming commerce research. From the theore-
tical side, the findings provided a new standpoint that
incorporates social presence and sales promotion in sti-
mulating consumers’ impulse buying behavior, which is
an underexplored area in the existing research. The
research further extends the influence mechanism of
impulse buying behavior by including flow experience as
a mediator and time availability and money availability
as moderators. In addition, it expands the understanding
of social presence, sales promotion and flow experience
to impulse buying in an integrated model, setting apart
from previous research that explores those factors in
relation to impulse buying separately. From the manage-
rial side, valued suggestions for streamers, brands, and
live-streaming managers for their future live streaming
marketing strategies are provided by investigating the
new integrated theoretical framework of S-O-R and
situational characteristics.

Conceptual Backgrounds

We used the S-O-R model to depict the influence
mechanism of live-streaming impulse buying behavior.
The S-O-R model was used as a research basis for the fol-
lowing three reasons. First, the SOR model (Mehrabian
& Russell, 1974) provides a thorough model for under-
standing how an external stimulus (S) might cause an
organism (O) to involve in a psychological process to
generate a behavioral response (R). Second, the S-O-R
model was applied to investigate consumers’ live-
streaming impulse buying, as its advantage in providing
a holistic approach to integrating various external stimuli
related to impulse buying (Chan et al., 2017; C. C. Chen
& Yao, 2018; H. Gao et al., 2022; Lou et al., 2022).
Third, the S-O-R model is suitable for investigating the
mediation role of flow experience and the moderation
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role of situational variables. We used social presence and
sales promotion as the environmental stimuli (S) that
affect consumers’ flow experience (O), and in turn, con-
sumers’ impulse buying behavior is influenced.

Social Presence and Sales Promotion as Stimuli

Consumers are attracted to watch and intend to pur-
chase through the distinctive cues in live streaming shop-
ping (H. Gao et al., 2022; Yang et al., 2021). In this
study, social presence and sales promotion are assumed
to be the exclusive stimuli incorporated in live streaming,
which can affect consumers’ experience and ultimately
alter their impulse buying behavior.

Social presence primarily conceptualizes as how peo-
ple perceive themselves as independent and real individu-
als when communicating with others in media (Short
et al., 1976). The primary argument for social presence is
that a particular press or interaction environment can
increase the closeness of people’s relationships and the
degree of non-media interaction engagement (J. Chen &
Liao, 2022). Studies have shown that as an intervening
perception of the environment, social presence is one of
the essential design factors of the interactive information
system of social network media (Nadeem et al., 2020;
Zhang et al., 2022), which can help users overcome the
problem of lack of face-to-face interaction. However,
online shopping often uses computers as the primary
communication vehicle, which does not allow for other
non-verbal interpersonal cues such as hearing and touch-
ing, thus creating a lower sense of social presence.
Consumers will instinctively and consciously compre-
hend live-streaming product information through social
presence. Therefore, it is important to explain how social
presence as one of the stimuli affects consumers’ experi-
ence in live streaming, and its impact on consumers’
shopping behavior (Ang et al., 2018).

Sales promotion is another important cue of live
streaming, offering consumers an incentive to purchase
various products (H. Gao et al., 2022; Wongkitrungrueng
et al., 2020). Past studies have drawn the same conclusion
that sales promotion is an effective instrument that
induces consumers’ purchase and re-purchase intention
(Bandyopadhyay et al., 2021; Liao et al., 2010). In the
traditional offline shopping mode, bonus packs are more
likely to drive impulse buying, while price discounts can
cause more impulse purchase intention in online shopping
(Xu & Huang, 2014). In the e-commerce environment,
price-associated promotions (price discounts) can better
stimulate consumers’ purchase and repurchase intention
(B. Zhu et al., 2019). Price discounts could also be one of
the appealing advantages of live streaming (H. Gao et al.,
2022). However, an impulse might not be satisfied directly
through the sales promotion, as consumers’ phycological

state might affect also (Sinha & Verma, 2020). As live
streaming is more sales-oriented (Wongkitrungrueng
et al., 2020), it is expected that sales promotion can be
defined as a direct incentive in the S-O-R. Therefore, the
relationships among sales promotion, an individual’s phy-
cological state, and consumers’ impulse buying behavior,
are worthy of investigation in the S-O-R framework in
live streaming shopping.

Flow Experience as Organism

Flow experience is defined as an enjoyment state when a
person is completely absorbed in an activity with a high
level of concentration, energy, and focus (Csikszentmihalyi,
2008). Flow is also a kind of inner perception in which an
individual responds to an environmental stimulus (Huang,
2016). In other words, when consumers interact with envi-
ronmental stimuli, their flow experience could be generated
in the activity they participated.

The psychological activity of flow experience has been
investigated in previous research, for example, people’s
perceptions, attitudes, satisfaction, trust, and loyalty (C.
C. Chen & Lin, 2018; Hsu et al., 2012; Huang, 2016).
Over the year, research has demonstrated that flow expe-
rience, an individual’s inner hedonism, loss of self-disci-
pline, and self-reinforcement (Novak et al., 2000) can
explain people’s continuous reactions and interactions,
such as buying intention and re-purchase (Ng, 2013).
Further research has shown that flow experience can be
adapted to the study of online impulse buying (Bao &
Yang, 2022; Wu et al., 2020). Accordingly, it is expected
that flow experience can be treated as the organism to
the stimuli and the antecedent of consumers’ impulse
buying behavior in live streaming.

Impulse Buying Behavior as Response

Impulse buying is an unintended and unexpected buying
instinctively when consumers are exposed to stimulating
hints with a strong desire and a feeling of hedonism
(Beatty & Elizabeth Ferrell, 1998). According to Rook
(1987), impulse buying often occurs despite the conse-
quences. As e-commerce becomes more predominant,
online impulse buying is then conceptualized as a result
of an individual’s internal loss of control (Shankar et al.,
2011), with a followed sudden online purchase (Chan
et al., 2017) under specific atmospheric cues (Floh &
Madlberger, 2013). The fast growth of e-commerce has
led to a flourishing academic research on various situa-
tions involving impulse purchases (H. Gao et al., 2022).

Research on consumers’ impulse buying in the online
shopping context has been mainly investigated in two
main areas. In the first stream, marketing stimuli
(Chopdar & Balakrishnan, 2020; Dawson & Kim, 2010;
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L. Zhang et al., 2022), and customer assessment stimuli
(Bandyopadhyay et al., 2021; Yang et al., 2021) are
applied to the online shopping impulse buying. In the
second stream, website quality (C. C. Chen & Yao, 2018;
Kimiagari & Asadi Malafe, 2021; Zhu, Yan, et al., 2020)
is identified to affect consumers’ impulse buying.
Although the two lines of online impulse buying have
enriched our understanding, as live streaming shopping
flourishes during COVID-19, it is still necessary to inves-
tigate the influence mechanism of consumers’ impulse
buying in live streaming. Accordingly, we adopt impulse
buying as a response in our study.

Situational Characteristics as Moderators

Situational characteristics, such as time, place, and social
interaction are important in shaping consumers’ assess-
ment of buying and choice of purchase channel
(Chocarro et al., 2013; Kim et al., 2017). Situational fac-
tors do not follow a person’s knowledge or stimulus
attributes (Belk, 1975). Consumers’ attitudes, intentions,
and ultimate behavior can be changed due to the situa-
tional variables (Simon & Usunier, 2007). For example,
consumers who have much more money and time might
show different shopping behavior than those who do
not. According to Belk (1975), variables relating to phys-
ical surroundings, time, social environment, and tasks
are all situational characteristics that can affect consu-
mers’ product assessment and choice. In this study, we
used time and money availability as moderators that are
expected to shape the association of consumers’ flow
experience and impulse buying behavior.

Research has shown that situational characteristics
can moderate consumers’ perceptions and their inten-
tional response and behaviors (Grewal et al., 1996). For
example, the convenience of location and product invol-
vement were used as moderators in Kim et al. (2017)’s
research. In Chang et al. (2014)’s research, they found
that task definition and the monetary situation can mod-
erate female consumers’ emotional response and their
impulse buying behavior in apparel retailing. However,
few studies have given attention to the situational charac-
teristics in live streaming and its impacts on the path of
O-R in the S-O-R model. It is expected that situational
factors can positively moderate the above relationship.
Therefore, including situational factors through modera-
tors is an important way to advance research.

Research Model and Hypotheses
Development

Social Presence and Flow Experience

Live streaming allows consumers to see products in real-
time through videos. They can talk to the streamers and

ask questions about the product’s features, discounts,
and shipping policies through live comments (J. Chen &
Liao, 2022; M. Li et al., 2022; Wongkitrungrueng &
Assarut, 2020). The signal of social presence reflects the
degree to which interaction platforms raise other consu-
mers’ awareness during digital communication. In live
streaming, the degree to which the platform generates
social presence is dependent on the extent to which it can
provide real-world experiences by imitating the real-
world environment. The diversity of communication
modes can improve consumers’ sense of social presence,
thus increasing their interest in marketing activities (Y.
Ma, 2021).

Live streaming allows real-time interaction between
streamers and viewers (Y. Li et al., 2021; Zheng et al.,
2023). Consumers’ involvement in real face-to-face social
interaction could be inspired (Chou et al., 2022). In Sun
et al. (2019)’s research, they pointed out that live-
streaming platforms can meet information transmission
and create the environment for consumers’ interactive
behaviors. The technological device allows consumers to
connect with the streamer and others in real-time, creat-
ing a feeling of social presence (Y. Li et al., 2021). As
social presence can ultimately change consumers’ percep-
tions and attitudes, consumers’ flow experience in live-
streaming shopping might be enhanced. The following
hypothesis is proposed:

Hypothesis 1. Social presence positively affects consu-
mers’ flow experience.

Sales Promotion and Flow Experience

Consumers might have the irresistible desire to buy when
facing sales promotion, but the liability to respond to the
sales promotional stimuli varies (Iyer et al., 2020;
Naeem, 2021). Discounts, coupons, and other forms of
sales promotion provided to consumers can promote
their consumption attention, though price-related deduc-
tion is still the most straightforward way (Kimiagari &
Asadi Malafe, 2021). In this study, we considered sales
promotion targeted at consumers as another important
stimulus in accordance with the previous research
(Bandyopadhyay et al., 2021; H. Gao et al., 2022).

In live streaming, where sales promotion is offered,
new consumers and existing consumers will engage and
get more information about the product. Consumers will
spend time and effort sending messages through the bul-
let screen, and they will unconsciously be absorbed in the
live streaming. Ko (2018) found that sales promotion can
significantly increase consumers’ engagement and infor-
mation sharing, where their hedonic value can be easily
generated. Flow experience, as the creation of an absorb-
ing experience, therefore, might be directly affected by
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the sales promotion provided by live streaming. Since a
direct examination of how sales promotion toward con-
sumers affects flow experience in the context of live
streaming is still inefficient, therefore, we tend to propose
the following hypothesis:

Hypothesis 2. Sales promotion positively affects con-
sumers’ flow experience.

Flow Experience and Impulse Buying Behavior

Flow experience, generated from the online environment,
is an important factor in revealing an individual’s online
behavior (Hyun et al., 2022) . Sofi and Najar (2018) indi-
cated that impulse purchase is a decision-making beha-
vior generated by consumers who are strongly but
irresistibly stimulated in the current shopping environ-
ment. Flow experience, an intense level of participation,
can lead to a high level of psychological engagement for
online consumers (Bao & Yang, 2022). The research of
Wu et al. (2016) verified that consumers’ flow experience
affects their online impulse buying intention and further
confirmed the positive relationship between flow experi-
ence and online impulse purchase intention (Wu et al.,
2020). Live streaming provides consumers with a feeling
of freedom and engagement, in turn, can increase consu-
mers’ willingness to make purchases (X. Liu et al., 2022).
Accordingly, consumers with higher flow experience in
live streaming are more prone to make an impulse pur-
chase. The following hypothesis is proposed.

Hypothesis 3. Flow experience positively affects con-
sumers’ impulse buying behavior.

Moreover, as flow experience (O) can serve as a med-
iator in the S-O-R model, we aimed to reveal the media-
tion effect of flow experience when predicting the
positive influence of social presence and sales promotion
on consumers’ impulse buying in live streaming.
Accordingly, we proposed the following hypotheses:

Hypothesis 4a. Social presence is positively related to
impulse buying behavior when mediated by flow
experience.
Hypothesis 4b. Sales promotion is positively related to
impulse buying behavior when mediated by flow
experience.

Impact of Proposed Moderating Variables

Consumers’ buying behavior is affected by their situation
they encounter, which means their shopping decision
could be changed or restrained by situational characteris-
tics. Consumers might change their shopping channel

preferences under time pressure (Kim et al., 2017). When
consumers are immersed in shopping and have more time
to browse the products, they are more likely to make an
impulsive purchase, though the products were initially
not on the shopping list (Goel et al., 2022). In this study,
time availability was used as one of the described situa-
tional variables, which means the available time for a
product involvement (Gehrt & Yan, 2004). It is argued
that consumers might increase their flow to make an
impulse purchase when they have higher time availabil-
ity. Based on this, we propose the following moderation
hypothesis:

Hypothesis 5a. Time availability positively moderates
the relationship between flow experience and impulse
buying behavior in live-streaming shopping.

Consumers feel better off when they have more money
(Wood, 1998). Money availability, on the one hand, can
induce consumers’ positive attitudes toward consump-
tion, and, on the other hand, can encourage consumers’
purchasing power (Chang et al., 2014). For example,
when consumers are immersed in shopping and have
enough money to spend on the products, they are more
likely to make an unplanned purchase. Research has
shown that the availability of money is an essential moti-
vator or an antecedent in facilitating consumers’ impulse
buying (Beatty & Elizabeth Ferrell, 1998). However, little
research incorporated it as a moderator in influencing
consumers’ impulse buying. Merely, Chang et al. (2014)
found money availability moderates the association
between women consumers’ internal responses and
impulse purchases. In this study, consumers’ money
availability refers to the money that can be transferred
from their bank card to the digital payment platform.
We assume that consumers with more money available
transferred to the digital payment platform might rise
the impact of flow experience on impulse buying in live
streaming. Therefore, the following moderation hypoth-
esis is offered:

Hypothesis 5b. Money availability positively moder-
ates the relationship between flow experience and
impulse buying behavior in live-streaming shopping.

Conceptual Model

The SOR model is used to investigate the influence
mechanism of impulse buying behavior in live streaming
in this study. Figure 1 depicts the conceptual framework.
Social presence and sales promotion are live streaming
stimuli and impulse buying behavior is considered as
behavioral response. The model suggests consumers’
internal state can be affected by the live-streaming
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environmental stimuli, and then consumers’ behavioral
response can be generated. Some prior research has con-
firmed that flow experience can be applied as the organ-
ism and drive for consumers’ purchase intention (L. Gao
& Bai, 2014; H. Liu et al., 2016). Thus, flow experience
is considered as the organism that mediates consumers’
impulse buying behavior to live-streaming stimuli.
Moreover, time and money availability are incorporated
into the model that moderates the relationship between
flow experience and impulse buying behavior.

Methodology

Measurements and Questions Design

The survey was initially written in English, and then it
was translated into Chinese.

The translation process was thoroughly reviewed by
three university professors in marketing management
carefully to make sure that the meaning of the item did
not change. The questionnaire included items adapted to
the factors affecting consumers’ impulse buying com-
bined with live-streaming shopping features. All con-
structs were measured and adapted from published or
established valid items, using a 5-Likert scale. Social
presence was measured with three items based on the
study of E. J. Lee and Shin (2014) and used by Zhu et al.
(2020), example items include I felt like I was having a

conversation with the broadcast in live streaming shopping.
Sales promotion was determined with four items based
on Carlson et al. (2016)’s work and used by Sinha and
Verma (2020), example items include I could get an exclu-
sive discount from live streaming shopping. Flow experi-
ence was based on the research of Hsu et al. (2012), and
also used by Wu et al. (2020) including four items. Live
streaming impulse buying used three items adapted by
Beatty and Elizabeth Ferrell (1998) and Rook and Fisher
(1995), and have been used by Wu et al. (2016), Chang
et al. (2014), Kimiagari and Asadi Malafe (2021)’s
research. One example regarding impulse buying is I
bought something that I had not planned to buy in live
steaming shopping. Time availability and money avail-
ability are adapted by Chang et al. (2014), each including
three items. Example items include I had limited time for
live streaming shopping; I felt that I could afford to make
any unplanned purchases in live streaming shopping.
(Appendix A).

In addition, other information about consumers’
characteristics (gender, age, education, and year of live

streaming shopping experience) was also collected on a

nominal scale. Qualified respondents were defined as

those whose recent live streaming shopping experiences

were limited to the last 3months, because respondents

might lose their focus for clear responses from live

streaming shopping without this restriction.

Figure 1. Conceptual framework and hypotheses of the base model.
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Pretesting

In the process of determining whether the content of
the questionnaire is valid, we send it to three academics
who hold doctoral degrees in marketing and are well-
versed in digital marketing as well as consumers’ online
behavior to review (Dhir et al., 2017). They checked
the measurement construct, layout, ease of understand-
ing, logical consistency, and item sequence. For the
face validity test, subsequently, 60 undergraduate stu-
dents were randomly invited to do the pretest through
the Wenjuanxing.com-affiliated online survey in China
as a way of reducing the potential ambiguity and con-
firming the final items. The pretest results showed
acceptable reliability of the measurement scale, with
Cronbach’s a of each construct exceeding 0.8
(Nunnally, 1967).

Data Collection

An online survey was distributed from January to
March 2021. We received 420 replies and deleted 45
responses due to all the same answers, and less than
one-minute answers. Finally, we got 375 valid
responses, and the demographic information is shown
in Table 1. The ratio of male to female among the 375
respondents is approximately 1:2 (128: 247). In addi-
tion, the age group is evenly distributed in the 18 to
25 (26.1%), 26 to 35 (34.9%), and 36 to 45 (29.3%),
which is the driving force of live streaming shopping
and suggests that the trend toward live streaming buy-
ing is moving quickly. The vast majority of respon-
dents (83.7%) have got bachelor’s degree. Moreover,
half of those who participated in the survey have more
than one year of experience with live-streaming
shopping.

Results and Analysis

Common-Method Bias (CMB)

Following Podsakoff et al. (2003)’s approach, we first
tested whether CMB derived from self-reported data was
a concern in the study through exploratory factor analy-
sis (EFA) by Harman single factor analysis. The results
showed that the first factor accounted for 30.65% of all
variances (less than 50%), under six factors being
extracted based on the eigenvalue greater than 1.00, indi-
cating that CMB is not a major issue in this study.
Second, we performed the single factor fitting test, and
the result showed a poor fit (x2/df=13.144,
GFI=0.595, AGFI=0.500, NFI=0.443,
TLI=0.396, CFI=0.460, RMSEA=0.180). In addi-
tion, the survey questions were put in a random order
that reduced respondents’ speculation for the measuring
questions to minimize the CMB. These results indicate
that this study is free from CMB.

Measurement Model

Before examining the relationship between the con-
structs, firstly, confirmatory factor analysis (CFA) was
assessed for testing model fit. The results suggested an
acceptable general model-fit with x2/df (1.428), RMSEA
(0.034), CFI (0.983), TLI (0.979), and GFI (0.946). It
indicates the measurement model presented a good
model fit with the collected data. Secondly, reliability
and convergent validity were assessed through
Cronbach’s a, factor loadings, composite reliability (CR)
and average variance extracted (AVE). The results in
Table 2 showed that Cronbach’s a are all greater than
0.8, individual item loading is above 0.7, CR values are
larger than 0.8 and the AVE of all constructs are greater
than 0.5. The results meet the suggested acceptable value
and indicate a good reliability and an acceptable conver-
gent validity suggested by Fornell and Larcker (1981).
We also performed the discriminant validity test by com-
paring the correlations among constructs and AVE val-
ues. The square root of AVE is higher than each factor’s
correlation coefficient (Table 3), indicating a good and
acceptable discriminant validity (Fornell & Larcker,
1981).

Structural Model and Hypotheses Testing

As all the constructs in our study are reflective, we used
structural equation modeling to examine the research
model using the maximum likelihood in AMOS 23.0. All
the fitting factors (x2/df=1.577, p\.001,
RMESA=0.039, CFI=0.985, TLI=0.981,
GFI=0.961) were greater than the suggested value,

Table 1. Demographic Information of Respondents (n = 375).

Measure Item Number Percentage (%)

Gender Male 128 34.1
Female 247 65.9

Age \18 24 6.4
18–25 98 26.1
26–35 131 34.9
36–45 110 29.3
ø 46 12 3.2

Education <High school 34 9.1
Undergraduate 314 83.7
ø Masters 27 7.2

Experience 1 month–1 year 150 40
1–3 years 183 48.8
ø 3 years 42 11.2
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indicating an acceptable goodness-of-fit of the model.
The results in Table 4 show that all the direct paths were
supported. Social presence has a positive direct influence
on consumers’ flow experience (b=.398; p\ .001).
Thus, the result supports H1. The direct effect of sales
promotion on consumers’ flow experience is also signifi-
cant (b=.365; p\ .001), thereby supporting H2.
Further, consumers’ flow experience significantly affects

consumers’ impulse buying behavior (b=.512; p
\ .001), thus supporting H3.

Mediating Effect Analysis

To test whether flow experience can perform as a media-
tor, we then performed the bootstrapping analysis.
Table 5 (a total of5,000 with a confidence level of 95%)

Table 2. Results of Factor Loadings, Cronbach a, Composite Reliability and AVE.

Construct Items FL Cronbach a CR AVE

SP SP1 0.882 0.846 0.850 0.654
SP2 0.784
SP3 0.755

Sp Sp1 0.884 0.867 0.869 0.605
Sp2 0.673
Sp3 0.762
Sp4 0.830

FE FE1 0.824 0.880 0.883 0.602
FE2 0.736
FE3 0.764
FE4 0.901

IBB IBB1 0.766 0.822 0.822 0.606
IBB2 0.786
IBB3 0.784

TA TA1 0.899 0.865 0.871 0.693
TA2 0.832
TA3 0.761

MA MA1 0.827 0.822 0.825 0.612
MA2 0.772
MA3 0.746

Note. FL = Factor Loading; CR = Composite Reliability; AVE = Average Variance Extracted.

Table 3. Discriminant Validity of the Measurements.

Variables SP Sp FE IBB TA MA

SP 0.809
Sp 0.285 0.778
FE 0.502 0.477 0.776
IBB 0.428 0.425 0.645 0.778
TA 0.081 0.118 0.268 0.319 0.832
MA 0.010 0.139 0.170 0.283 0.220 0.782

Note. Diagonal elements are the square root of AVE. The value should exceed the inter-construct correlations for adequate.

Table 4. Results of Paths Analysis.

Paths. Standardized path coefficient (b value) C.R. Sig. Results

H1: Social presence—Flow experience .398 7.210 *** Supported
H2: Sales promotion—Flow experience .365 6.770 *** Supported
H3: Flow experience—Impulse buying behavior .512 7.129 *** Supported

***p\.001.
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describes the results of the mediating test. The finding
that social presence is positively related to consumers’
impulse buying behavior through flow experience sup-
ports H4a (indirect effect: 0.203, Boot LLCI=0.139,
Boot ULCI=0.282, p\ .001). Thus, the influence of
consumers’ perceived social presence on their impulse
buying is mediated by flow experience. Further, the find-
ing that sales promotion is positively related to consu-
mers’ impulse buying behavior through flow experience
supports H4b (indirect effect: 0.187, Boot LLCI=0.123,
Boot ULCI=0.256, p\ .001). Therefore, the influence
of sales promotion on consumers’ impulse buying is
mediated by flow experience.

Moderation Analysis

We added time availability and money availability as a
moderator in this study. The moderation test was done
by bootstrapping5,000 times. The result in Table 6 sup-
ports H5a that time availability positively moderates
flow experience-impulse buying behavior relationship
(b=.2014; p\ .001, LLCI=0.1157, ULCI=0.2870).
Moreover, the finding that money availability moderates
the relationship between flow experience and impulse
buying behavior supports H5b (b=.1329; p\ .005,
LLCI=0.0488, ULCI=0.2170). The findings confirm
that time and money availability can strengthen the rela-
tionship between flow experience and impulse buying
behavior.

Discussion and Implications

Three hypotheses assessing the direct effects are con-
firmed by the empirical data analysis (H1-H3). In

addition, we also find flow experience (O) serves as a
mediator (H4a and H4b). Furthermore, our findings also
confirm that time availability and money availability posi-
tively moderate flow experience-impulse buying behavior
association (H5a and H5b). The results highlighted the
direct and indirect relationship among social presence,
sales promotion, flow experience, and impulse buying
behavior within the S-O-R framework, which situational
characteristics also interact and motivate this behavior.

Firstly, following Ang et al. (2018)’s, Bandyopadhyay
et al. (2021)’s and H. Gao et al. (2022)’s research, we
identified the social presence and sales promotion as
important environmental cues in motivating consumers’
preference for live-streaming shopping. The results
empirically confirm that social presence and sales promo-
tion significantly authenticate consumers’ flow experi-
ence, which in turn impacts consumers’ impulse buying
behavior as proposed through H1 and H2. The support
for H1 implies that live streaming emphasizing real-time
social viewing generates perceived social presence, which
plays an important role in influencing consumers’ inter-
nal state. Social presence created from live streaming
shopping usually derives from imitating the real-world
shopping environment, information transmission, and
authentic interaction, which can motivate consumers’
flow experience in live streaming. Live streaming is such
high in generating social presence, when consumers take
part in live streaming, they must devote time and be in
full concentration on the presented content and real-time
interactions. At this point, consumers experience a con-
tinuous process of attention, self-control loss, and enjoy-
ment achievement. Thus, social presence generated from
live streaming authenticates consumers’ flow experience.
The support of H1 is aligned with previous studies

Table 6. Results of Moderation Effect.

Time availability

b t p LLCI ULCI Moderation? Results

Flow experience!Impulse buying behavior .2014 4.6239 .0000 0.1157 0.2870 Yes H5a supported

Money availability

b t p LLCI ULCI Moderation?

Flow experience!Impulse buying behavior .1329 3.1076 .0020 0.0488 0.2170 Yes H5b supported

Table 5. Results of Mediation Effect.

Mediation paths Indirect effects Boot LLCI Boot ULCI p-value Results

Social presence!Flow experience!Impulse buying behavior 0.203 0.139 0.282 .000 H4a supported
Sales promotion!Flow experience!Impulse buying behavior 0.187 0.123 0.256 .000 H4b supported

Huo et al. 9



linking the social presence to consumers’ psychological
responses, and consequential behavioral intentions
(Algharabat et al., 2018; M. Li et al., 2022; X. Ma et al.,
2022). Our findings regarding the positive effect of social
presence on flow experience support those of prior
research contend that social presence inherent live
streaming could enhance consumers’ high attention and
shape their emotional response (Ang et al., 2018; Zhu
et al., 2020). In addition, the statistical result supports
H2, verifying that sales promotion is another key factor
in affecting consumers’ flow experience. This result is
supportive of existing literature that sales in important in
satisfying consumers’ psychological demand to pursue
affordable prices and extra benefits (Bandyopadhyay
et al., 2021), enhancing the participation of consumers in
live-streaming shopping. This finding indicates that under
the incentive of preferential sales promotion, consumers
are more eager to get information related to the products
from live streaming shopping, where the flow experience
is much easier to be generated. The result also confirms
that sales promotion acts as a motivator and causes con-
sumers to spend more time engaging in live-streaming
shopping. It supports Goel et al. (2022)’s finding that
consumers are positive to lucrative deals when shopping
online without knowing about promotions and offers.

Secondly, the result empirically confirms that flow
experience positively affects consumers’ impulse buying
behavior and supports H3. This is consistent with Huang
(2016)’s, Wu et al. (2020)’s, and Bao and Yang (2022)’s
research that consumers’ flow experience is more likely to
produce impulsive consumption behavior. This finding
indicates that consumers’ flow experience increases their
unintended buying behavior in live streaming shopping.
It further implies when consumers are under stress in real
life, they are more likely to temporarily escape from the
real pressure through shopping in live streaming and pur-
sue the multifactorial experiences of personal mental con-
centration and enjoyment. To elaborate further, as flow
experience is commonly associated with consumers’
attention and hedonism, it will prolong their watching
time and affects their purchase behavior (Zhou et al.,
2021). In addition, the mediation analysis conducted to
examine H4a and H4b revealed the mediation effect of
flow experience supporting H4a and H4b. The mediating
role of flow experience indicates when consumers per-
ceive the intimacy of interpersonal interaction and the
attraction of sales promotion, their impulse buying beha-
vior is mediated by flow experience. Our finding is in line
with Hsu et al. (2017)’s research and X. Liu et al. (2022)’s
research, which studies flow experience as a mediator
among impulse buying related phenomena. This finding
suggests that the effect of social presence and sales pro-
motion on impulse buying is mediated by flow experi-
ence. It provides a more comprehensive understanding of

how social presence and sales promotion cause impulse
buying behavior.

Third and importantly, the results confirm the
hypotheses testing proposing the positive moderation
effects of time availability and money availability
between consumers’ flow experience and impulse buying
(H5a and H5b). This finding supplements the research
on live streaming by highlighting that consumers’
impulse buying might not always be behavioral but
situational. This result supports the proposition prosed
by Chang et al. (2014) that the situational variables can
moderate the association of internal state on impulse
buying. The impact of flow experience on consumers’
impulse buying in live streaming is higher for consumers
with higher time availability than those with lower time
availability. This result enables live-streaming sellers to
further understand consumers’ live streaming impulse
buying behavior based on their time situations. In addi-
tion, the impact of flow experience on impulse buying in
live streaming is strengthened if consumers’ money avail-
ability is higher. It indicates when consumers have more
money, even if there are certain consumption risks in
live-streaming shopping, it will not generate a relatively
higher negative impact on such consumers.

Theoretical Implications

We theoretically filled the gap in the existing literature
related to consumers’ e-commerce impulse buying. First,
we explored the influence mechanism of impulse pur-
chase in live streaming. Extant research proves that live
streaming can drive consumers’ impulse purchases.
However, limited studies gave theoretical intention. We
investigated the influence mechanism of consumers’
impulse buying within the condition of live-streaming
shopping by applying a revised S-O-R framework.
Second, we proposed a theoretical framework by com-
bining social presence, sales promotion, flow experience,
situational characteristics within a modified S-O-R
model. We investigated how social, marketing, psycholo-
gical, and situational variables induce and motivate con-
sumers’ impulse buying in live streaming. Social presence
(Ang et al., 2018) and sales promotion
(Wongkitrungrueng et al., 2020) are ubiquitous traits of
electronic shopping, but limited attention has been paid
to their role together in affecting consumers’ perceived
values, which in turn change their impulse buying. We
identified social presence and sales promotion as two
important environmental stimuli and examined their
impact on consumers’ flow experience and impulse buy-
ing. It supplements previous studies that exclusively
either consider marketing or technological or social fac-
tors. Third, our research advanced the current knowl-
edge on the moderating effect of time availability and
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money availability in the O-R path, which has been pri-
marily tested in the S-O path (Eroglu et al., 2003). The
addition and findings of the moderating variables con-
tribute to a better and more complete perception of con-
sumers’ impulse buying in live streaming. Consumers’
time availability and money availability can be included
when investigating consumers’ impulse buying, in partic-
ular, in the electronic shopping environment, as those
specific situational factors can either strengthen or
weaken the correlation between consumers’ positive
emotional perception and intention as well as behavior.

Managerial Implication

In addition to the above-emphasized theoretical implica-
tions, streamers and live streaming merchants can imple-
ment the understanding of environmental stimulus in
creating a strategy for enhancing the sales of their prod-
ucts. First, the research highlights the importance of
increasing social presence. Therefore, live streaming mer-
chants need to manage the ambient design of the live
streaming room to imitate the real shopping environ-
ment and train the streamers to better interact with the
consumers from time to time. For example, when strea-
mers are selling furniture such as a sofa, it is better to
decorate the broadcast room looks like a living room,
which streamers and consumers can introduce and ask
questions like in a real selling world. Moreover, strea-
mers need professional training to answer and explain
consumers’ product-related questions and worries with-
out ambiguity. Therefore, a better interaction atmo-
sphere can be created, further raising consumers to make
an impulse purchase. Second, this study also reveals that
sales promotion is an important environmental cue.
Thus, streamers need to tell and emphasize the special
promotion that the consumers can get through live
streaming. For example, streamers can compare the price
the live streaming, the traditional online store, and the
offline store offered, which consumers can directly per-
ceive through the product presentation. Appropriate
sales promotion strategy along with social presence
together, can increase consumers’ perceived values and
further increase their impulse purchases. Third, the mod-
erating role of situational characteristics was interesting
finding, revealing the importance of watching time pro-
longed and streamers’ language intervention. On the one
hand, the streamer selected by the merchant needs to
prolong watching time of consumers in a proper way to
generate virtual closeness. Appropriate language inter-
vention is advised, as it can reduce consumers’ buying
hesitation. On the other hand, large-scale sales promo-
tional activities are suggested to choose days when con-
sumers have more time and money, such as salary days,
bonus days, and holidays. Finally, the live streaming

merchants are suggested to be concerned about the dif-
ference the special offers against low prices, as potential
consumers can be convinced that the low price corre-
sponds to low product quality.

Conclusion

Live streaming is an important mode of e-commerce
within the flourishing and dynamic online and mobile
shopping environment. To explore the influence mechan-
ism of consumers’ impulse buying behavior in live
streaming, we answered the research question by examin-
ing five hypotheses based on the extant literature and
empirically testing through a revised S-O-R framework.
The understanding of how social presence, sales promo-
tion, and flow experience affects impulse buying was
enhanced within the S-O-R framework. We also found
empirical evidence to support the mediating role of flow
experience and the moderation effect of time availability
and money availability. Important theoretical and practi-
cal implications are thus provided by the research
findings.

Limitations and Future Scope

The limitations of this study provide opportunities for
future studies. First, although sales promotion is defined
as one of the important promotional factors based on
the previous research, the supply of goods and limits of
purchasing time can also be extended to better under-
standing consumers’ impulse buying in live streaming.
Second, we only focused on pure impulse buying beha-
vior in this research. The future study can include the
other three forms of impulse buying (reminder, sugges-
tion and unplanned), and investigate the difference.
Third, the data we collected was from a single country,
though live streaming is a global e-commerce phenom-
enon. The social-cultural difference is also an important
factor in distinguishing an individual’s different impulse
buying that future studies can include it as a moderator.
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