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Abstract

Purpose — The purpose of this study is to examine the role of social presence in enhancing positive behaviors
in the virtual reality (VR)-based wine tourism context through an innovative approach.

Design/methodology/approach — Two sequential experimental studies were conducted to test proposed
hypotheses using Web and head-mounted display (HMD) VR formats. Specifically, Study 1 probed the influence
of social presence on mental imagery, which subsequently impacted destination visit intention, drinking intent and
memorable experience. Study 2 used a field experiment to explore the boundary effects of environmental cues
(nature versus social) on social presence and a series of behavioral intentions using an HMD format.

Findings — The findings represent one of the first efforts to unravel the influence of social presence on
positive behaviors through mental imagery and the moderating role of environmental cues.

Research limitations/implications — This research enhances the understanding of wine tourism, drawing
upon social presence theory and stimulus-organism-response framework.

Practical implications — The outcomes provide valuable insights for wine tourism marketers in developing
innovative marketing strategies by addressing the usage of social presence and environmental cues in a VR setting.

Originality/value — To the best of the authors’ knowledge, this study is the first to enrich the existing
knowledge of wine tourism by exploring the role of social presence and environmental cues in both Web and
HMD VR formats.
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pandemic (Amaral et al., 2024; Gastaldello et al., 2023; Kotur, 2023). Rising awareness of International
health concerns has decreased consumer demand across all wine categories significantly  Journal of Wine
(Silicon Valley Bank Wine Division, 2024). Gen Z and Millennials, representing future
purchasing power, have shown a notable decline in interest in wine products and culture —
nearly a 30% drop in market share — in favor of other beverages like hard seltzers, low
alcoholic beverages and even non-alcoholic products over wines (Silicon Valley Bank Wine
Division, 2024; Wine Enthusiast, 2024). Consequently, traditional wine tourism experiences 549
driven by a passion for wine are facing titanic challenges due to these shifts in preferences.
Instead, Gen Z and Millennials are looking for wine tourism experiences that align with their
lifestyles rather than focusing solely on wine-related events (Deng et al., 2022; Rachao et al.,
2023). Additionally, prior literature is well-documented that not all winery tourists are wine
lovers (Harsanyi and Hlédik, 2022). To put it differently, conventional wine tourism
marketing strategies may not be as effective as they once were. However, the entire wine
tourism industry continues to feel limited in developing new forms of wine tourism
experience to address the evolving demand (Tafel and Szolnoki, 2021).

In recent decades, virtual reality (VR) technology has been widely used in the tourism
industry as a powerful marketing tool for marketing, driving positive consequences such as
visit intention and memorable experience (Leung et al., 2022). VR technology can provide
realistic previews of actual destinations while reducing the potential risks and uncertainties
associated with traveling to a new location (Gursoy et al., 2023). Though a rising number of
prior studies (e.g. Wen and Leung, 2021) attenuated on the merits of using VR in wine
tourism over other traditional wine tourism marketing tactics such as short videos or still ads,
there are additional opportunities to develop marketing strategies beyond the traditional
wine-centric approaches (e.g. winscape)(Bonn et al., 2018; Kotur, 2023), particularly to
attract tech-savvy potential visitors who may not be primarily interested in the wine itself.

Social presence has recently been highlighted as an effective marketing strategy during
the decision-making process because it enhances enjoyment, trust, sociability, usefulness and
entertainment and fosters a sense of “being there” and “being engaged” with virtual others
(Ogonowski et al., 2014; Srivastava and Chandra, 2018; Ye et al., 2020). To the best of our
knowledge, no existing literature has investigated the potential role of social presence in a
VR format within the wine tourism context, let alone from both Web-VR (Lv et al., 2011)
and head-mounted display (HMD) VR formats. The potential effectiveness of integrating
virtual reality (VR) technology, particularly focusing on social presence, may help to craft
innovative marketing strategies tailored to more customers, especially more Gen Z and
millennials and stimulate more positive consequences. To close the gap, this study is to
examine the role of social presence, mainly exploring its impact on some positive behaviors
and understanding its underlying mechanism in a VR context, from both Web-VR and HMD
VR formats. Additionally, the boundary effects of environmental cues (nature versus social)
are also designed to offer additional contextual information, given their significant roles in
wine marketing and in the VR world (Hannum et al., 2019; Zarantonello and Schmitt, 2023).

Explicitly, two sequential studies are designed in this research. Drawing from social
presence theory (Short et al., 1976) and the stimulus-organism-response (SOR) framework,
Study 1 will use an online survey to understand the influence of social presence as marketing
stimuli on prospective travelers’ memorable experiences, drinking intent and destination
visit intentions through mental imagery in a Web-VR context. Study 2 will adopt a field study
to extend the findings of Study 1 to probe the boundary effect of environmental cues in a
head-mounted display (HMD) context. This study contributes to the wine tourism and VR
literature by being one of the first efforts to shed light on the impact and underlying
mechanisms of social presence in holistic VR settings (both Web and HMD VR formats) while
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IJWBR also providing contextual influence of environmental cues in moderating the influence of social

36,4 presence on the proposed outcomes. The findings will shed light on the prominence of social
presence and help the wine tourism industry develop new and effective wine tourism marketing
strategies to target additional segments of consumers seeking wine tourism experiences that go
beyond the wine-centric methods.

550 2. Literature review and hypotheses development

2.1 Social presence theory

Social presence theory was penned by Short et al. (1976) to highlight the social elements in a
medium. This theory outlines how individuals use differential levels of social cues (e.g. face-
to-face versus texts) in media to produce different levels of personal feedback that develop
social acceptance (Tu, 2000). The feeling of involvement, intimacy and immediacy are
categorized as the key components representing social presence (Rice, 1993; Short et al.,
1976). To operationalize social presence in a more rigorous manner, Biocca et al. (2003)
define social presence using three dimensions: the feeling of being accessible to another
person, being in the same space and environment and being close to the other person. Given
the digital nature of a VR environment, a presentation style involving social presence within
a digital marketing environment contributes to better cognition processing and sense-making
(Van Kerrebroeck et al., 2021). Prior literature (e.g. Bulu, 2012; Srivastava and Chandra,
2018) found that increases in social presence also enlarged the users’ feeling of intimacy and
psychological closeness with others in a virtual world. Other studies (e.g. Ogonowski et al.,
2014) have found that social presence helps to create a more salient virtual environment,
increasing the initial trust toward a brand new product. Besides, the sense of social presence
is found to result in desired outcomes such as purchase intention (Oh et al., 2023) in the
retailing context and visit intention (Ying et al., 2022) in the tourism context. Therefore,
social presence is suggested as an innovative way to promote wine tourism in a VR context
beyond the traditional marketing content.

2.2 Hypotheses development of Study 1

Social presence has drawn much attention in recent years due to its essential role in
promoting effective social engagement and mitigating the feeling of isolation in a virtual
world (Oh et al., 2023; Sterna and Zibrek, 2021). Ogonowski et al. (2014) indicate that
perceived social presence will produce a higher level of initial trust, thereby boosting
positive consequences. Prior literature has shown that highly vivid and interactive stimuli in
a mediated environment will produce affirmative attitudes and behaviors (Coyle and
Thorson, 2001). Park et al. (2021) stressed that social-oriented attributes would exemplify
social presence and generate positive behaviors (e.g. booking intention) in a hotel setting. A
positive relationship between social presence and behavior intention is also found in digital
marketing contexts (Johnson and Hong, 2023). Socialization was found to facilitate drinking
behaviors (Previte et al., 2015). Following this logic, we infer that social presence may also
facilitate other desirable behaviors such as destination visit intention and drinking intent
within a wine tourism setting:

H1. Social presence is positively related to destination visit intention.
H2. Social presence is positively related to drinking intent.

Memorable experience refers to the lasting positive impression triggered by a tourism event,
and perceived values, such as price, health and emotional values from the customers’
perspective, are found to shape individuals’ experiences and influence the creation of
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memorable experiences (Cheung et al., 2021). Yung et al. (2022) suggested that social International
presence conveys social value and plays a key role in creating memorable experiences inthe  Journal of Wine
human-computer interaction environment in the tourism and hospitality industry. Xu et al.
(2021) suggest that a heightened sense of social presence may be achieved through a strong
feeling of social connections and human touch, even in various virtual scenarios where
physical human contact is missing, as the feeling of social presence resonates with
affirmative emotional value. Thus, we posit a positive relationship between social presence 551
and memorable experiences in a VR world:
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H3. Social presence is positively related to memorable experience.

Prior literature discovered that social presence, to some degree, echoes the quality of the
medium itself from social and personal elements (Bulu, 2012; Oh et al., 2018). A high level
of social presence will create a sociable, warm and intimate atmosphere (Bulu, 2012),
potentially creating a more reliable and accurate simulation of a real-world experience
(valence) in a vivid and interactive manner (Sterna and Zibrek, 2021) from a visual
perspective, responding to the features of vividness, valence and modality underneath mental
imagery. Thus, we inferred that this correlation between social presence and mental imagery
also existed in a wine tourism setting. Therefore, we propose the following:

H4. Social presence is positively related to mental imagery.

Mental imagery depicts a cognitive process in which perceptual information is represented in
memory (Miller et al., 2000). The mental imagery process, extended from the dual coding
theory, has heavily hinted at the benefit of virtual reality and augmented reality technology in
enhancing the customers’ comprehension of the product or services from the quality and
elaboration perspective (Bogicevic et al., 2019; Tussyadiah et al., 2018). Tangible sensory
experience (e.g. haptic cues and visual appeal) stems from the VR experience and is an
important component of triggering imagination (Huang, 2006). Following the stimulus-
organism-response(SOR) framework, the manifestation of mental imagery is mainly
associated with the vividness, quantity, valence and sensational modality of stimuli (Cowan
and Ketron, 2019; Miller et al., 2000) and will result in positive consequences. Figure 1 will
present a holistic picture of the proposed hypotheses in Study 1:

H5-H7. Mental imagery is positively related to destination visit intention (H5), drinking
intent(H6) and memorable experience (H?).

HS8. Social presence is positively related to destination visit intention via the mediating
role of mental imagery.

H9. Social presence is positively related to drinking intent via the mediating role of
mental imagery.

HI10. Social presence is positively related to memorable experience via the mediating
role of mental imagery.

2.3 Hypotheses development of Study 2

Hannum et al. (2019) substantiated that different environments (i.e. traditional sensory
booth in the lab, immersive virtual wine tasting room and actual wine bar) influence the
customers’ perceptions, such as the hedonic rating of wine products and calls for further
investigation with the environment context as the research foci due to inconsistent social
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Source: Authors’ own work
Figure 1. Proposed research model of Study 1

elements in their research. When including social presence in this research, an
environmental cue that aligns with the core quality of social presence (i.e. a sense of
connection with others by Biocca et al., 2003) or not within the realm of wine tourism
may embody different levels of involvement endorsed by the VR technology. Situational
involvements are found to be highly associated with self-relevance, enjoyment and
interest (Huang, 2006). Thus, the levels of situational environments that are reflected by
the environment (social or natural) in the virtual world will be associated with social
presence in different manners, thereby influencing the original relationship between
social presence and destination visit intention.

Specifically, a social-focused environment in the wine tourism context, such as a tasting
room, cellar door or winery restaurant that embraces the essences of social engagement and
interaction (e.g. interactivity and intimacy) (Bruwer et al., 2018) in wine tourism may echo a
high level of involvement (Frost et al., 2020) and interplay with social presence to trigger a
stronger desire of visiting that winery or wine region. On the other hand, a natural
environment in the wine tourism context, like a serene vineyard or a scenic landscape in wine
tourism is considered a peaceful place for mindfulness or seeking rejuvenation from the
crowds (Gaetjens et al.,, 2023), evoking a sensation of tranquility and a heightened
recognition of the natural beauty. Such an ambience might not align with the fundamental
concept of social presence and thus mirror a low-level involvement situation where dramatic
cognitive information is required to trigger the product persuasion (Cowan and Ketron,
2019). Therefore, adding a natural environment to a social presence-dominant virtual
experience will create a sense of discord and act as a noisy disruptor, buffering the initial
positive relationship between social presence and behavioral outcomes. Thus, we propose
the following hypotheses and Figure 2 with the proposed model in Study 2:
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Figure 2. Proposed model of Study 2

HI11. Environmental cues (nature versus social) moderate the relationship between
social presence and destination visit intention, i.e. when exposed to a social
(vs natural) environmental cue, the positive relationship between social
presence and destination visit intention is stronger.

HI12. Environmental cues (nature versus social) moderate the relationship between social
presence and drinking intent, i.e. when exposed to a social (vs natural) environmental
cue, the positive relationship between social presence and drinking intent is stronger.

H13. Environmental cues (nature versus social) moderate the relationship between social
presence and memorable experience, i.e. when exposed to a social (vs natural)
environmental cue, the positive relationship between social presence and memorable
experience is stronger.

3. Research studies of Study 1 and Study 2

The proposed hypotheses are examined through two experimental studies. Study 1 examines
the effect of social presence on positive behavioral outcomes through an online experiment
test. To present the stimuli of Study 1 in an immersive environment, we mimicked the key
functions of the Web-based VR (Lv et al., 2011). Expanding on the results of Study 1, Study
2 is built upon a field experiment to investigate the interactive role of environment cues
(nature vs social) on the relationship between social presence and behavioral outcome(s).
The stimuli of Study 2 were presented through head-amounted VR gear.

3.1 Study 1

3.1.1 Stimuli design. To execute Study 1, the VR stimuli were carefully selected and
proposed following two phases. First, we relied upon YouTube to source an extensive
collection of high-resolution 360-degree VR-compatible videos in the wine tourism context.
Following the three main qualities of social presence (i.e. a feeling of being accessible to
another person, a feeling of being in the same virtual environment and a feeling of being
close to the other person) proposed by Biocca et al. (2003), a panel of experts in wine and VR
research reviewed all the 360-degree VR-compatible videos in random order and provided
some feedback regarding their perceptions regarding VR video quality consistency, the level
of VR experience immersion, notions of social presence and consistency of the wine tourism
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IJWBR scenario. Based on their feedback, the research team selected eight VR videos, consisting of
36,4 four videos featuring social presence and four videos without social presence, for a
preliminary test to finalize the stimuli.

Second, a preliminary online study was conducted through Amazon Mturk by recruiting
participants who have had VR experience in the past six months. The research team designed
an online experimental test via the Qualtrics platform. The selected eight 360-degree VR

554 videos were embedded in the Qualtrics survey web page to mimic the Web-VR experience
(Lv et al., 2011). All the invited participants (n = 160) were required to provide some
feedback after reviewing one of the randomly assigned VR videos. Eventually, two
360-degree VR videos (one without social presence and the other with social presence) were
selected based on the scores of realism, video quality and level of the application of Web-VR
experience (see Figure 3). The navigation icon display in the top-left corner demonstrates the
VR functionality of 360-degree immersion and can be played in the Web context.

3.1.2 Research procedure and measurement items. To scrutinize the hypotheses
proposed in Study 1, we designed an online experimental test via the Qualtrics platform. The
confirmed stimuli were successfully integrated into the Qualtrics-based survey, allowing
participants to easily interact with the 360-degree feature while viewing the VR video. The
video was accompanied by a series of questions tied to the manipulation check questions and
measured items. Participants were randomly assigned to watch one of two VR videos and
report their perceptions regarding the manipulation check questions (e.g. level of social
presence, perceived video quality) and measured constructs. Given the benefits of Mturk in
accessing a large pool of research participants with diverse backgrounds, as well as its ability
to provide reliable data for experimental research (Lu et al., 2022), we recruited a specific
group of panels with prior VR experience via Mturk. To guarantee the data quality, we
followed the suggestions of Lu et al. (2022), including selecting participants with a 95% or
greater approval rate, using screening questions, incorporating attention checks and
providing open-ended questions for feedback.

All the measurement items were borrowed from well-established studies. Precisely,
perceived social presence was manipulated by asking the extent to which the participants felt
connected with others and surrounded by other people in the virtual environment using a
bipolar scale (0 = No, 1 = Yes). Mental imagery was measured with four items using a seven-
point Likert scale from Bogicevic et al. (2019). The scale of memorable experience was
adapted from Kim and Chen (2019) and Leung et al. (2022) using a seven-point Likert scale

Condition 1 — Without Social Presence Condition 2 — With Social Presence

Source: YouTube
Figure 3. Two conditions of Study 1 stimuli
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(1 = strongly disagree, 7 = strongly agree). Drink intent was modified based on wine International
purchase intent from Wen and Leung (2021) and Deng et al. (2022). Destination visit  Journal of Wine
intention was measured via a three-item seven-point Likert scale (1: very unlikely — 7: very
likely) following Tussyadiah et al. (2018). We also included a few controlling variables. VR
comfort was measured by asking the extent of comfort using VR technology through a
seven-point rating scale (1 = definitely not comfortable, 7 = definitely very comfortable).
Wine knowledge was measured through a three-item using a seven-point Likert scale 555
following Dodd et al. (2005). The level of video-centric quality (i.e. graphical quality, audio
quality, content quality and overall quality) was measured using a seven-point scale (1: very
poor; 7 = very good) following Chi et al. (2022) (see Appendix 2 Table A1). Demographic
questions were asked at the end.

3.1.3 Manipulation check. A sample of 80 responses was collected initially through
Mturk for a manipulation check. A simple t-test was plotted, and the result revealed a
significant difference between the two conditions, ¢(79) = 10.15, p < 0.001, implying the
effectiveness of the manipulation. Next, an independent ¢t-test was conducted to examine the
influence of VR video quality on graphical quality, audio quality, content quality and overall
quality dimensions. None of the outputs indicated a significant difference between the two
conditions since the p-values range from 0.10 to 0.81, thus excluding the potential
confounding effect caused by the quality of video on decision-making.

3.1.4 Formal data collection, analysis and result of Study 1. After the manipulation
check, the sample for Study 1 was collected via Mturk and 177 out of 246 responses were
held for analysis (nyinout people = 85, Mwith peopte = 92) after ruling out the responses that failed
two attention checks. Sixty-three percent of participants are male, reported as Millennials or
Gen Zers and gained bachelor’s degrees. The detailed social-demographic profile is
demonstrated in Appendix 3 Table A2.

Before testing the hypotheses, we checked the validity of the data set and measurement
scale. The result revealed no missing data, and all items were normally distributed. In
addition, the screening test results showed no significant differences across the two groups
who were exposed to different VR videos in terms of graphical, audio, content and overall
quality and no significant differences across the two groups with different wine knowledge.
Mplus was used to decode the data and test the proposed path.

Confirmatory factor analysis was conducted to test the proposed measurement model via
Mplus following Wang and Wang (2019). The output revealed a decent model fit: x*/df =
2.18, p<0.01, CFI1=0.97, TLI = 0.96, RMSEA = 0.06 and SRMR = 0.03. The loadings for
all the items were significant (p < 0.01). Further, no localized ill fit was detected since none of
the residual correlations between indicators were beyond the threshold of 0.10 (Wang and
Wang, 2019). Cronbach's a of all constructs ranged from 0.87 to 0.94, suggesting sound
internal consistency. All constructs’ average variance extracted (AVE) demonstrated good
convergent validity by exceeding the criterion value of 0.50 (Fornell and Larcker, 1981). The
AVE values of latent constructs are larger than their squared correlations with other study
constructs; this result demonstrated the discriminant validity of all constructs (Fornell and
Larcker, 1981).

The structural model was operated and demonstrated a good model fit with the data:
x°/df = 2.15, p< 0.01, CFI = 0.97, TLI = 0.96, RMSEA = 0.06 and SRMR = 0.03. Figure 4
provides a full picture of the path analysis. As predicted, social presence was positively
related to destination visit intention, 8 = 0.38, p < 0.001, leading to full support for H1.H2
and H3 were not supported due to insignificant linkages between social presence and
drinking intent and memorable experience, respectively. As for H4, the proposed hypothesis
between social presence and mental imagery was confirmed since § = 0.49, p < 0.001. As
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H10: Social Presence — Mental Imagery — Memorable Experience: 5=0.33, 95% CI[0.23,0.41]

Source: Authors’ own work
Figure 4. Result of Study 1

expected, the proposed hypothesis (H5) between the positive link between mental imagery
and destination visit intention was supported, 8 = 0.36, p < 0.001. Likewise, the positive
relationships between mental imagery and drinking intent (8 = 0.69, p< 0.001) (H6) and
mental imagery and memorable experience (8 =0.67, p < 0.001) (H7) are all confirmed.

Then, we tested the mediated effect of mental imagery using 50,000 bootstrap analyses.
Mental Imagery was found to partially mediate the positive relationship between social
presence and destination visit intention, b = 0.17, 95% CI [0.08, 0.26], fully mediate the
relationship between social presence and drinking intent, b = 0.34, 95% CI [0.26, 0.42], fully
mediate the relationship between social presence and memorable experience, b = 0.33, 95%
CI[0.23, 0.41], respectively, confirming H8, H9 and H10.

3.2 Study 2

While Study 1 found that social presence plays a role in influencing behavioral outcomes, it
remains unclear if this effect would persist with the introduction of moderating variables. In
virtual reality (VR), environment-related variables are well-documented as moderators that
influence the relationship between VR-endorsed stimuli (e.g. technology types and features)
and behavioral outcomes at various stages (i.e. pre-purchase, purchase and post-purchase)
(Zarantonello and Schmitt, 2023). Similarly, in the context of wine tourism, environments
serve as important cues and provide different values (e.g. social value) (Gao et al., 2024). For
example, social environments like tasting rooms may offer educational or social value, while
natural environments such as vineyards or rural settings may provide aesthetic value (Haller
et al., 2021). Therefore, we designed Study 2 to extend Study 1, aiming to examine the
potential moderating role of environmental cues (natural versus social) on the relationship
between social presence and behaviors (i.e. destination visit intention, drinking intent and
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memorable experience). This aims to enhance our understanding of how different stimuli International
associated with social presence work in the VR format. Journal of Wine

3.2.1 Stimuli design. To locate the most suitable stimuli, our research team carefully
selected four new VR-accessible short videos (2: social presence: with vs without x 2:
environmental cue: nature vs social) by replicating the procedure from Study 1 through
Mturk (n= 80). All selected VR videos, which are the stimuli for Study 2, are in high
resolution (2160 x 2160 pixels per eye or higher) and include quality video and audio, with 557
each video lasting around three minutes. These videos present a panoramic effect that fully
immerses participants in a 360-degree visual experience in wine tourism. Figure 5 illustrates
the four conditions in a still version, given the limitations of the presentation format.

3.2.2 Research procedure and measurement items. After approval of the Institutional
Review Board (IRB), a series of offline and online recruitment efforts were carried out with
the assistance of the university’s marketing and communication team. Participants were
asked to sign up for one of the various lab sessions within a two-week data collection period
based on their availability. On the day of the lab experiment, participants were greeted and
briefed on the research objectives. Each participant was then guided to our VR lab and
equipped with VR gear. After answering a few questions to ensure their comfort level with
wearing the Oculus 2, one of the four prepared 360-degree VR videos was randomly selected
and played to ensure a fully immersive experience. Upon completing the VR session,
participants were directed to scan a QR code to access a questionnaire, where they responded
to a battery of questions and reported their perceptions regarding the proposed constructs in
this research. After completing the questionnaire, participants received a small cash stipend
of three dollars as a token of appreciation. The entire process took about half an hour per
participant. Appendix 1 Figure A1 provides an overview of the lab-based experiment flow,
along with an example. The participants were primarily Gen Z and Millennials. The
constructs were measured using the same procedure and measurement items as in Study 1
(see Appendix 2 Table A1).

3.2.3 Manipulation check. Prior to the formal lab experiment, a sample of 100 responses
was collected via Mturk in Study 2 to inspect the efficacy of manipulation. A series of
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Condition 1 — Social Environment & Condition 2 — Nature Environment &
Without Social Presence ‘Without Social Presence

Condition 3 — Social Environment & Condition 4 — Nature Environment &
With Social Presence With Social Presence

Source: YouTube
Figure 5. Four conditions of Study 2 stimuli
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IJWBR ANOVAs, in addition to post-hoc LSD tests, were conducted to test the four conditions.
36,4 Manipulation is passed since F(3, 96) = 402.09, p < 0.001. Once again, an ANOVA was
conducted to examine the influence of VR video quality on graphical quality, audio quality,
content quality and overall quality dimensions across four conditions. None of the outputs
indicated a significant difference between the four conditions since the p-values range from
0.08 to 0.88, eliminating the potential confounding effect.
558 3.2.4 Formal data collection, analysis and result of Study 2. To conduct the field
experiment study, we collected 85 usable responses as the minimum sample required is 82
(effect size d = 0.35, a err prob of 0.05, a power of 0.8) using G*power analysis (Faul et al.,
2007). The sample consisted of 38 males and 46 females (see Appendix 4 Table A3). To test
the proposed moderating effect of environmental cues (H11-H13), we ran a MANCOVA to
test the main effect of social presence, virtual environment cue and their interaction
controlling wine knowledge and VR comfort. H11 is confirmed since the moderating role of
the virtual environment cues buffering the relationship between social presence and
destination visit intention (see Table 1), while H12 and H13 are rejected due to insignificant
interaction (p > 0.05).

Figure 6 presents a visualized interaction plot. Specifically, when exposed to a social
environment (i.e. tasting room), a higher social presence (M = 5.52, SD = 0.33) generated
significantly higher visit intention compared to the presence of a lower social presence (M =
4.22, SD=0.30), F = 8.58, p < 0.01. However, when exposed to a natural environment (i.e.
vineyard), there is no significant difference regarding destination intention between a lower
social presence (M = 5.80, SD = 0.31) and a higher social presence (M = 5.62, SD = 0.30),
F =0.19, p= 0.67. Put simply, when the participants are exposed to a social environment,
such as tasting room or workshop, the inclusion of social presence in a VR world will elicit a
higher destination visit intention; however, in a nature-focused setting like a vineyard, the
effect of social presence is less significant, as the intention to visit remains high regardless of
whether social presence is felt.

4. Discussion

Based on the main findings of this research, the perceived social presence was found to elicit
a greater level of mental imagery and a stronger feeling of being “there” in a virtual world,
leading to a memorable wine experience, drinking desire as well as a favorable destination

Table 1. Significant interaction

Destination visit intention

Source Sum of squares df Mean square F p
Corrected model 37.64 5 8.02 4.04 <0.01
Intercept 55.96 1 55.96 126.91 <0.01
Wine knowledge 5.60 1 5.60 2.64 0.11™
VR comfort 2.58 1 2.58 1.33 0.25"
Social presence 4.74 1 4.74 3.22 <0.05
Environmental cues 11.59 1 11.59 7.64 <0.01
Social presence * environmental cues 10.99 1 10.99 5.67 <0.05
Error 163.86 79 1.99

Total 2513.78 85

Corrected total 201.49 84

Note: ns stands for not significant
Source: Authors’ own work
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Figure 6. Interaction plot

visit intention. The entire path extended Pimentel and Vinkers’s (2021) statement that the
feeling of social presence and connectedness is highly related to positive social outcomes
such as likeability and trust that eventually contribute to positive psychological states, and
affective and cognitive responses such as plausibility illusions.

More importantly, the encouraging role of social presence in affecting decisions such as
destination visit intention in our research echoes the positive influence of social presence in
minimizing uncertainty when interacting with technology-based systems (Srivastava and
Chandra, 2018). The positive relationship between social presence and destination visit
intention in wine contexts further reinforced the positive role of social presence as a powerful
marketing tool before the actual visit, even in the virtual world, as indicated by Oh et al.
(2018).

Our findings on the significance of social presence in influencing mental imagery
extended Cowan and Ketron’s (2019) statement regarding the positive effect of product
involvement in enhancing imagination. The inclusion of social presence in our research
suggests a high level of wine tourism involvement, driven by the social value within a virtual
world. The heightened social presence in the VR format facilitated positive perceptions of
the stimuli in the mind’s eye, even without direct involvement. Simply put, in wine tourism
marketing within a VR environment, wine-centric products are not the only trigger to
stimulate imagination. VR-enabled features, such as social presence, can also contribute to
positive outcomes (i.e. higher mental imagery).

Furthermore, the discovery of the linkage between mental imagery and memorable
experience is also congruent with Bogicevic et al. (2019)’s finding concerning the mediation
role of a sense of presence in VR settings underlying the relationship between mental
imagery from elaboration and quality processing and tourism brand experience from
affective, behavioral and intellectual dimensions. The positive role of mental imagery in our
study is consistent with Spence’s (2022) advocacy of cross-modal mental imagery in
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IJWBR enhancing multisensory flavor and aroma perceptions. In other words, instead of examining
36,4 mental imagery from elaboration and quality dimensions (Bogicevic et al., 2019), it is
possible to develop and understand the construct of mental imagery from the cross-modal
perspective, such as smell, taste, touch, hearing and sight dimensions following Spence
(2022) based on the nature of wine tourism.
Additionally, the discovered relationship between social presence in the VR setting and
560 drinking intent, mediated by mental imagery, enhanced our understanding of how social
influence can trigger drinking behaviors (Previte et al., 2015). In essence, even virtual stimuli
that emphasize social value can, to some degree, influence drinking intent through the
cognitive processing of mental imagery.

It is worthwhile to pinpoint that the environmental cue was found to play an interesting
moderating effect in influencing the positive relationship between social presence and
destination visit intention. The welcomed role of social presence in a social environment, such
as the wine cellar or tasting room, addressed the participants’ desire for social interaction
when the wine tourism scenario is inherent to a social vibe, even in a virtual setting.
Interestingly, in serene natural environments like vineyards, the presence or absence of social
interactions holds equal significance in shaping visitors’ intentions. This observation aligns
with the growing recognition of the wellness benefits of wine tourism from different
perspectives (e.g. Kotur, 2022). While some visitors are drawn to the mindfulness evoked by
remarkable landscapes, others prioritize social spirits in any context, even amidst natural
surroundings infused with cues of serenity. In other words, wine tourists travel with different
motivations; some tourists seek intricate interactions within a natural setting, encompassing
wine, food, culture and people (Harsanyi and Hlédik, 2022; Mitchell et al., 2012), while some
tourists purely seek psychological tranquility amid natural landscapes as a sense of escapism
and aesthetics (Amaral et al., 2024). Thus, distinct wine tourism environments (social versus
nature) host different events and activities, catering to the diverse fundamental needs of wine
tourists (Hannum et al., 2019). The outcome of our study in this research provides valuable
input for two dual contexts (nature versus social), illustrating divergent requirements in terms
of the extent of value-laden wine tourism experiences.

5. Theoretical and practical implications

5.1 Theoretical contributions

Despite the fact that numerous marketing studies have examined the influence of social
presence in various virtual environments (e.g. Sterna and Zibrek, 2021), our study is the first
one to respond to the application of an immersive VR experience from both Web and HMD
VR formats in wine tourism. Put simply, the findings extended the usage of social presence
and shed light on the application of social presence in a new format (i.e. VR-enabled virtual
format) in the wine tourism and hospitality spectrum. This pioneering research not only
emphasized the role of social presence but also added contextual information by exploring the
interplay between environmental cues (natural versus social) and social presence on positive
outcomes such as memorable experiences, drinking intent and destination visit intention
through mental imagery, drawing from the social presence theory and SOR framework.

Our findings contribute to the existing knowledge of the significant role of mental
imagery in the virtual tourism literature. Specifically, mental imagery was identified as an
essential mediator in explaining the impact of VR stimuli on some positive outcomes,
notably memorable experiences. Contrary to some prior studies (e.g. Leung et al., 2022), a
direct relationship, such as the link between VR stimuli and memorable experiences, was not
discovered in this research. Instead, this connection is elucidated through the underlying
mechanism of mental imagery. The mediating role of mental imagery can also explicate the
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relationship between the role of social presence in a VR setting and drinking intent, International
extending the literature of understanding social influence on drinking behavior (e.g. Previte  Journal of Wine
et al., 2015) in the real-life setting. Apparently, understanding the cognitive processing of
mental imagery is pivotal in the virtual tourism area.

Furthermore, the empirical evidence provided valuable input in extending the VR
literature in the tourism and hospitality spectrum. The application of VR in tourism has been
acclaimed for offering a “try-before-you-buy” experience, addressing the challenges of 561
tourism products’ intangibility and reducing uncertainties related to unfamiliar destinations
(Bogicevic et al., 2019; Gursoy et al., 2023). Admittedly, making a wine tourism travel
decision is sometimes stressful due to the growing sunk costs, such as financial costs and
psychological burdens. The utilization of social presence in the backdrop of a VR setting is
proven to be an effective way of arousing positive consequences such as destination visit
intention, memorable experience and drinking intent in wine tourism. The merits of VR
technology have been enriched further from the theoretical perspective.

To the best of our knowledge, most of the existing literature (e.g. Wen and Leung, 2021)
in the wine sector investigated the benefits of VR technology from a broader perspective,
such as its advantages over traditional videos or still-image presentations. Our research
extended the literature by focusing on specific stimuli features (i.e. social presence and
environmental cues) by leveraging the advanced functions of VR technology. The findings of
this research also added prominent theoretical support to the existing knowledge of wine
tourism marketing in a VR context; the stimuli or marketing content can go beyond the wine-
centric events or activities to attract a broader market segment, such as the tech-savvy Gen Z
or potential winery visitors who are motivated by social rather than the wine-related product
or service itself (Bruwer et al., 2018; Gaetjens et al., 2023).

Business
Research

5.2 Practical implications

The prominence of the social presence discovered in the current study provided a fresh way of
promoting the wine tourism experience in virtual marketing. Wine tourism marketers are
encouraged to think creatively about future marketing campaigns, especially in a VR format,
based on the findings of this research. Instead of focusing solely on wine-related content such as
grape variety, country of origin and sensory profiles, marketers might consider incorporating
some non-wine-related elements. For example, showcasing other tourists' enjoyable moments at
a winery or vineyard or using peer avatars to engage in more interactive activities could also be
effective. The key is to emphasize the feeling of social presence in the virtual world, minimizing
the feeling of isolation. Eventually, the sense of shared virtual experience can enhance potential
customers’ imagination in terms of quality and vividity, leading to positive decision-making,
such as an eagerness to visit the destination in person, creating a lasting and affirmative virtual
experience and increasing the desire to drink the wine products.

By leveraging VR technology within a budget, wine tourism marketers can create social
presence-endorsed VR experiences that reach potential customers at home. The social
presence-endorsed content may effectively stimulate customers' desire to consume wine
through mental imagery processing. In other words, the customers will eventually purchase
some wine products to meet their drinking desires even when they are not physically visiting
a winery. This innovative marketing strategy not only enhances competitiveness but also
opens up new avenues for wineries to generate additional revenues by tapping into the
at-home consumer market.

With the advancement of virtual reality technology, such as the application of Metaverse,
the notion of social presence deserves further emphasis to address the existing limitation in
enhancing the existing virtual tourism-related experiences, particularly due to the lack of
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IJWBR face-to-face interaction (Yung et al., 2022). An application of social presence in virtual
36,4 reality technology such as the Metaverse enables friends and family members who reside in
different physical locations in the world to wear VR gear and visit the same winery at each
one’s own homes, with no concern of any potential uncertainties and risks associated with an
actual travel planning (e.g. unanticipated harmful climate, and unexpected overcrowding
issues at destination).
562 More importantly, many exceptional wineries (e.g. Vin de Tahiti) are located in remote or
rural areas that require additional travel arrangements and transportation. These locations will
create natural obstacles for prospective wine travelers interested in the wine destination but face
constraints such as mobility difficulty (e.g. individuals with disabilities or seniors). VR-based
wine experience will easily overcome difficulties and allow travelers to enjoy an immersive
wine tourism experience at their desired destination without leaving their homes. Similarly, this
approach would also break down travel barriers for those who do not have the capacity to travel
and still expose them to the wine tourism experience due to a variety of factors (i.e. senior living
communities and those with physical or financial travel limitations In other words, when wine
marketers aim to target new audiences or segments, they could leverage the benefit of VR
technology, targeting those cohorts who are interested in a wine tourism experience but with
some mobility or physical difficulties to travel to the destination in person.

Given the moderating role of environmental cues swaying between social presence and
behavioral outcome, we recommend wine marketers take advantage of VR technology by
developing distinct contextual modes (with and without social presence) with assorted
environmental or eventual cues. For instance, our findings indicated that in a social-driven
environment, with social presence function will significantly enhance visit intention. Hence,
winery marketers should consider adding virtual others across all the social-related
environments, such as tasting rooms, workshops and winery restaurants, when crafting
marketing stimuli in the VR structure. The positive influence of social presence on the
intention to visit a destination was found to not be significantly stronger than that of a VR
scenario without social presence. Therefore, when designing the VR marketing stimuli in a
nature-driven environment, if the production costs and other sunk costs differ significantly, it
may be worthwhile to consider either option. If costs are not a major concern, incorporating
both social and non-social presence modes/stimuli would allow VR users to switch
seamlessly between them, catering to individual preferences and comfort levels. For
example, individuals who prefer a serene and peaceful vineyard experience, free from
disturbances by other virtual people, might choose the mode without social presence. In
contrast, those who prefer a serene vineyard experience might choose the non-social mode,
while those seeking an immersive, interactive wine tourism experience could opt for the
social mode, which offers a vivid cellar-door tasting scenario with other virtual entities.
Given that direct-to-consumer sales at the winery (e.g. tasting room) is still the strongest
channel to contribute to winery revenues and profit, the leveraging of the interaction between
social presence and environmental cues will benefit winery planners to attract more segments
such as tech-savvy groups (e.g. Gen Z and millennials) and encourage them to visit the
winery during the decision-making and eventually bring in more revenues.

6. Limitations and future research

Despite the merits of this research, our study has limitations that could be addressed in future
research. The presentation of the social presence could be optimized with the evolution of
VR technology for future studies. Specifically, future studies can measure social presence
through the application of Metaverse by interacting with Avatar-based characters or in
combination with augmented reality technology, such as the recently released Apple Vision
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Pro, which allows simultaneous interaction among different users in a simulated International
environment and drives more robust perceptions related to social presence. Journal of Wine

Furthermore, additional studies should optimize the stimulus and possibility of designing
the marketing content based on a single winery. Due to budget and technology limitations,
we can also source the marketing stimulus from public resources. The involvement of
sensory modalities such as actual olfactory stimulus and wine-tasting elements (Krishna,
2012; Spence et al., 2016) is suggested in future studies to test the effect of mental imagery, 563
echoing the core of wine tourism from the sensational experience aspect to understand
whether different sensory sources will induce a varying level of mental imagery as well as
the subsequential outcomes.

Since our research targeted participants with prior VR experience, we captured a higher
proportion of Gen Z and Millenials during the data collection. As a result, our sample is then
representative in terms of gender identity, race and ethnicity but not in terms of age cohort.
While findings are valuable for understanding the perception of VR stimuli — social presence,
particularly among the younger market segment, we recommend that future studies expand
the participants’ pool to include a broader age range for greater generalization. Finally, the
perception of the VR experience might be transient when taking off the VR gear; thus,
physiological measurements are encouraged to capture the arousal and perceptions
simultaneously if they involve any constructs related to affections.

Business
Research
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Research
1. Participants are greeted and briefed on this
VR research.
v 567

2. Participant are escorted to the VR lab and
instructed to wear Oculus Quest 2.

3. After confirming their comfort level of
wearing VR gear, one of the stimuli is played.

A

4. After the VR experience, participants scan a
QR code to complete a feedback survey.

N

5. Upon exit, participants receive a small
amount of cash incentive.

Source: Authors’ own work
Figure Al. Example and Sequences of a participant’s lab-based VR experience in Study
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Table Al. Measurement scales

Factors/items Factor loading AVE Cronbach’s
568 Mental imagery 0.81 0.94

The WebVR experiences contain helpful information that helps me  0.89
imagine a wine trip

The WebVR experience brings to my mind some mental images of ~ 0.87
wine tourism

The WebVR experience helps me visualize an actual wine trip 0.93

The WebVR experience assists me in recalling some similar 0.91

experiences

Drinking intent 0.74 0.90
This WebVR experience evoked my desire to drink wine 0.87

I would like to drink a glass of wine after watching this WebVR 0.87
wine experience
This WebVR experience increases my desire of wine consumption  0.84

Memorable experience 0.90
It is memorable because I enjoyed this WebVR experience 0.86
T have a good impression on this WebVR experience 0.83
I feel this WebVR experience extended my worldview 0.90
It is a memorable experience because I am interested in this 0.89

WebVR form of presentation

Destination visit intention. 0.82 0.93
This WebVR experience evoked my desire to go to this destination ~ 0.93

for fun

T would like to go to this place after participating this WebVR 0.89

experience

The WebVR experience increase my desire of visiting this 0.91

destination

Wine knowledges 0.88 0.96
I am confident in my wine knowledge 0.93

Among my friends, I am a wine expert 0.95

I know more about wine than others do 0.95

Video quality 0.64 0.87
Graphical quality 0.78

Audio quality 0.83

Content quality 0.80

Overall quality 0.80

Source: Authors” own work
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Table A2. Sociodemographic result of Study 1 Research
Characteristics n %
Gender identity 569
Male 113 63.8
Female 63 35.6
Other 1 0.6
Age cohort
Gen Z (13-26) 68 38.4
Millennials (27-42) 73 41.2
Gen X (43-58) 29 16.4
Baby Boomer (59-77) 7 4.0
Marital status
Single 40 22.6
Married 133 75.1
Divorced 3 0.9
Widowed 2 1.1
Separated 1 0.6

Ethnicity (multiple choices apply)
White 161 91.0

Black or African American 2 1.1
American Indian or Alaska Native 1 0.6
Asian 4 2.3
Other 9 5.1
Education

Less than high school 0 0
High school graduate 21 11.9
Some college 13 7.3
2-year degree 9 5.1
4-year degree 115 65.0
Professional degree 18 10.2
Doctorate degree 1 0.6
Annual income

Less than $10,000 13 7.3
$10,000-$29,999 23 13.0
$30,000—-$49,999 56 31.6
$50,000-$79,999 74 41.8
$80,000-$109,999 7 4.0
More than $110,000 4 2.3

Source: Authors” own work
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Table A3. Sociodemographic result of Study 2
Characteristics n %
Gender identity

570 Male 38 44.7
Female 46 54.1
Other 1 1.2
Age cohort
Gen Z (13- 26) 70 82.4
Millennials (27 — 42) 14 16.5
Gen X (43 -58) 1 1.2
Baby Boomer (59 - 77) 0 0
Marital status
Single 81 95.3
Married 4 4.7
Other 0 0
Ethnicity (multiple choices apply)
White 46 54.1
Black or African American 2 2.4
American Indian or Alaska Native 1 1.2
Asian 23 27.1
Other 13 15.3
Annual income
Less than $29,999 42 49.4
$30,000-$49,999 10 11.8
$50,000-$79,999 15 17.6
$80,000-$109,999 11 5.9
More than $110,000 13 15.3

Source: Authors’ own work
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