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How augmented reality (AR) is transforming the restaurant sector: Investigating the

impact of “Le Petit Chef”’ on customers’ dining experiences

Abstract

Many businesses across sectors are using extended reality technologies to enhance the
consumer experience. In the restaurant industry, digital technologies are gaining growing
interest among restaurateurs to improve customers’ dining experiences and thus their overall
food well-being. In this research, we conduct an exploratory analysis using a qualitative
multi-method approach to examine whether augmented reality (AR) technology contributes
positively or otherwise to a customer’s dining experience. We do so through a case study,
namely Le Petit Chef AR dining experience. Our findings suggest that AR can influence
positively or negatively consumers’ perceptions of their restaurant experiences according to
five dimensions, namely sensory dimensions (the five senses’ intensity), the affective
dimension (pleasantness), and behavioral, social, and intellectual dimensions. These
dimensions can improve the customer’s experience and be managed by restaurateurs to
enhance positive attitudes toward AR in the restaurant industry. Furthermore, the results
revealed that AR plays an essential role in terms of improving the overall food well-being of
consumers and thus can lead to positive post-consumption behaviors. This study also
identifies the factors that allow service providers to understand the psychology behind
adopting or rejecting technology innovation in the servicescape.
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Introduction

The integration of digital technologies is increasingly changing both how firms in different
sectors function and how customers engage in their relationships with brands. From a
managerial perspective, many businesses are considering various digital technologies,
depending on the objectives of their businesses. For instance, digital technologies can be used
to reduce costs, enhance customers’ interactions, provide convenient and immediate access to
product and service information, and improve customers’ post-purchase service satisfaction
(Doorn et al., 2016).

Prior works examined the impact technologies such as self-service technology (SST) and
interactive voice response (IVR) have on customer satisfaction (e.g., Othman et al., 2020;
Robertson et al., 2016; Boon-itt, 2015; Huang and Rust, 2013). Nevertheless, while the
conclusions of these studies show there is an overall positive impact of technology on the
satisfaction of customers and their interaction with firms (e.g., Muhammad et al., 2018), other
scholars, such as Meuter et al. (2000), examined the sources of customer dissatisfaction with
technology. The researchers did so by identifying technologies that lead to the satisfaction of
customers as well as technologies that lead to the dissatisfaction of customers, including
technology failures and costs, and the lack of human interaction in the service delivery.

Digital technologies can also enhance people’s shopping accessibility and provide them
with alternative purchasing channels (e.g., Reinartz et al., 2019; Duarte et al., 2018). Both
consumers and businesses have experienced rapid increases in the use of digital technology,
especially in the retail sector. Examples include checkout-free stores, such as Amazon Go
(Cusumano, 2017), and the use of artificial intelligence (Al) and virtual assistants, such as
Amazon’s Alexa and Google Home (Tristan et al., 2020). Other examples include the
integration of extended reality technologies (Batat, 2019a), namely augmented reality (AR)

and virtual reality (VR) in physical stores and online to offer more immersive digital



shopping experiences (Peukert et al., 2019). However, these technologies can positively or
negatively impact the relationship between customers and brands (Wang, 2020;

Lariviere et al., 2017). This research examines AR’s potential impact on the customer’s
experience in a highly experiential sector, namely the restaurant industry.

VR is an immersive technology defined as ““a real or simulated environment in which a
perceiver experiences telepresence” (Steuer, 1992, pp. 76-77). VR can be classified as
tethered, a computer-based VR, or untethered, which integrates smartphone-based VR
(Tussyadiah et al., 2018). AR uses digital devices to incorporate additional sensory
information, such as sounds, objects, avatars, graphics, and labels into a natural setting.
Doing so delivers contextualized perceptions that can improve both a product’s visuals or use
and provide an enhanced interactive experience for consumers (Wedel et al., 2020, p. 443).
Carmigniani et al. (2010) argue that VR and AR’s difference is that VR generates a
perception of reality entirely based on virtual information, whereas AR enhances the
perception of the real world with added computer-generated information.

This article examines the impact AR has on the customer’s experience in the foodservice
sector. Drawing on the works of Lemon and Verhoef, the customer’s experience is defined as
“a multidimensional construct focusing on a person’s cognitive, emotional, behavioral,
sensorial, and social responses to a firm’s offerings during the entire purchase journey”
(2016, p. 71). AR’s impact on the customer’s experience has essentially been examined in
relation to retail and online shopping via smartphone devices (N6jd et al., 2020). However,
AR affects customers beyond online shopping by merging the digital space and the physical
place to create a third phygital realm. The phygital realm is a realm in which the
characteristics of both real and virtual worlds are combined (Batat, 2019a).

Previous research on how AR affects customers included their physical retail and in-store

purchasing behaviors (Fuentes et al., 2017) and AR-enabled virtual try-on technology



(Romano et al., 2020). However, there is little or no research regarding AR’s impact on
enchanting customers in the physical foodservice space, which is a highly experiential
setting. AR technology is expected to become a top priority for the restaurant sector
(Foodabletv.com, 2016), not only in terms of food delivery (Hwang et al., 2019) and digitized
menus (Peters and Mennecke, 2011), but also in terms of enhancing the overall restaurant
experience. AR allows restaurants to virtually display menus, food products, and their
customization. As a result, a more immersive food experience can be offered to diners by
helping them imagine what offerings will look like before ordering them.

Furthermore, research that examined the adoption and use of digital technologies has
emphasized conflicting findings concerning their effects on the customer’s experience. It is,
therefore, necessary to understand how AR affects the sensory, behavioral, intellectual,
affective, and social dimensions of the customer’s experience in the physical restaurant
space. The role this technology plays in terms of enhancing overall food well-being, which
refers to “a positive psychological, physical, emotional, and social relationship with food at
both the individual and societal levels” (Block et al., 2011, p. 6), as an outcome of the
customer’s experiential pleasure of food journey also needs to be examined (Batat et al.,
2019). Undoubtedly the integration of extended reality technologies such as AR can provide
a customer with a superior and personalized experience that increases the person’s sense of
immersion by responding to both his or her functional and emotional needs (Tuncer, 2020).
However, AR can also hinder customers from enjoying their dining experiences (Margetis et
al., 2013).

Therefore, the present study’s main objective is to investigate how AR utilized in an actual
restaurant setting can affect the customer’s experience and his or her food well-being. As
digital technology is arriving at diners’ tables either by diners themselves (e.g., via their

mobile phones and laptops) or by restaurants (e.g., via tablets, QR codes, and apps), its



integration will no doubt change customers’ perceptions of their dining experiences and
attitudes toward restaurants.

Our research helps advance the existing literature on AR and the customer’s experience in
the foodservice field and encourages researchers to pursue new studies on the topic. This
research can also provide practitioners and foodservice professionals with relevant insights to
adapt the integration of digital technologies to consumers’ functional and emotional needs to
offer them immersive and enchanting experiences. To the best of our knowledge, no prior
research has considered the multidimensional perspective alongside AR’s integration in a
highly experiential and sensorial space, namely a restaurant. In the first section, we present
the theoretical background linking AR and the customer’s experience. Second, the research
methodology, findings, and discussion of the theoretical and managerial implications are
introduced. This part is then followed by the research limitations and suggestions for future

research.

2. Literature review

2.1. Augmented reality applications: An overview

AR interfaces and usages have been the focus of extensive research in different disciplines
ranging from engineering (e.g., Dey et al., 2018; Rankohi and Waugh, 2013) to consumer
marketing (e.g., Hackl and Wolfe, 2017; Perid and Steiger, 1998) and food research (e.g.,
Stelick et al., 2018). A systematic review of 10 years (2005-2014) of the existing literature on
AR interfaces revealed nine key domains of AR technology usages, namely remote
collaboration, education, entertainment and gaming, industrial applications, interaction,
medicine, navigation and driving, perception, and tourism and exploration (Dey et al., 2018).
The extensive review’s conclusions highlight a limitation in these studies, which is related to

the laboratory context in which AR has been examined and the lack of pilot testing.



Although the use of AR technology has increased over the past years, it remains
experimental, and its full potential is still unexploited (Rankohi and Waugh, 2013).
Typically, AR technologies are famous for their immersive and sensory—mainly visual—
aspects used to create artistic and aesthetic experiences (Chevalier and Kiefer, 2020);
however, their usages are not limited to these two dimensions because AR includes a variety
of technologies that are directedly or indirectly related to immersion. For instance, Wang
(2009) presents a list of multiple AR systems, including portable and mobile AR (radio-
frequency based tracking technologies such as GPS); infrastructure-dependent technologies
(e.g., fiducial markers); and infrastructure-independent tracking technologies (e.g., image-
based tracking techniques), among others (Rankohi and Waugh, 2013).

In the consumer marketing field, both scholars and practitioners showed an increased
interest in AR technologies to improve customer satisfaction in physical stores (e.g., Hackl
and Wolfe, 2017; Perid and Steiger, 1998; Brody and Gottsman, 1999). Research on AR in
marketing can be traced back to the end of the 1990s. Early AR studies examined the use of
mobile phones as an interaction device with a low level of immersion to augment the
consumer’s shopping experience in the store (Perid and Steiger, 1998). In their recent
research, Wedel et al. (2020) propose an integrative VR/AR framework in consumer
marketing that incorporates the two technologies centered around the concept of customer
experience and how the integration of immersive technologies can improve satisfaction

throughout the customer journey.

2.2. AR customer experience frameworks
A range of frameworks has been developed to define how extended reality technologies and
AR, in particular, affect a consumer’s responses in terms of the person’s experiences. A

review of the literature shows that the customer’s experience can be defined according to



three dominant perspectives: (1) a customer journey perspective, (2) a sequential model
perspective, and (3) a multidimensional perspective.

Along with a customer journey perspective, the customer’s experience is defined by three
stages that can be affected by the integration of AR technology: pre-purchase, point of
purchase, and post-purchase (e.g., Romano et al., 2020; Herz et al., 2019; Willems et al.,
2017; Rese et al., 2017; Verhoef et al., 2007). These studies emphasize both the positive and
negative effects AR has on the customer’s experience (Wedel et al., 2020; Romano et al.,
2020). AR can enhance the experience of customers and provide them with functional and
emotional benefits during the three stages of the shopping journey; however, AR can also
generate confusion, dissonance, and boredom (Romano et al., 2020). On the one hand, studies
show that AR has a positive impact on the customer’s experience. For example, AR helps
customers bridge online and offline shopping by offering the advantages of both spaces
(Javornik, 2016). Customers can also save time when they purchase online. AR can also
enhance a consumer’s confidence in the decision-making process because the technology
offers further information and playfulness by allowing interactions between the consumer and
the product (Kang et al., 2020). This situation enhances a consumer’s immersion and thus
improves the person’s overall shopping experience. For example, it has been shown that AR
positively affects the online shopping experience because it solves a major issue related to
trying on clothes in physical stores—a task customers often perceive negatively
(Barnes et al., 2016; Hao Suan Samuel et al., 2015).

Furthermore, AR enhances the experience of customers because it allows them to
customize and visualize products (Pallant et al., 2020) by selecting various features such as
colors or personalizing products by adding their names to them. Also, prior studies indicated
that AR in the context of online shopping could enhance consumers’ perceptions of

psychological ownership even before making the purchase, thanks to the engaging aspects of



AR, such as product customization, co-creation, easiness and multitasking, time-saving, little
effort, and the playfulness of the virtual try-on aspect (e.g., Duarte et al., 2018; Liu et al.,
2017; Hilken et al., 2017; Pantano et al., 2017; Jussila et al., 2015). Indeed, AR compensates
for the feeling of touch and thus engages the customer in a pleasurable purchase and
consumption experience. AR does so because it allows customers to live a physical
experience in the store using AR tools in a third realm: phygital. In phygital settings, which
combine both the functional and emotional benefits of the digital space and the physical place
(Batat, 2019a; 2020b), the customer is more likely to achieve a transaction (Willems et al.,
2017).

On the other hand, studies show that AR can also negatively affect the customer’s
experience through the consumer journey. Although AR makes the online purchase process
easy, its integration as an additional stage might negatively affect the shopping experience.
Why? Because some shoppers can perceive AR to be cognitively or emotionally demanding
in terms of the effort and attentiveness it requires (Dixon et al., 2010). Also, AR integration
might be a trend as consumers will first experience it for its novelty but do not adopt it as a
relevant technology for their shopping experiences (Ferraro et al., 2017).

To sum up, a recent study by Romano et al. (2020) on the impact AR technology had
during the try-on stage of the customer journey showed the following: Before a purchase, AR
can expand a consumer’s product consideration because it limits the choice set. At the point
of purchase, AR can help with product curation and enhance a product’s hedonic value,
thanks to the technology’s playfulness aspect. At the post-purchase stage, the authors state
that AR can influence how confident consumers are about their purchases and accentuate
cognitive dissonance.

Considering a sequential model perspective, the authors examine the customer’s

experience by identifying the drivers, characteristics, and outcomes of using technology such



as AR tools to enhance consumption and shopping experiences (Wedel et al., 2020). Notably,
the authors identify key drivers that lead customers to adopt AR tools. For instance,
consumers’ acceptance of AR in their shopping and purchase experiences derive from AR’s
perceived usefulness and ease of use (Rese et al., 2017). Also, AR adoption can be affected
by both internal and external drivers (Batat, 2019a) that can lead consumers to either engage
with the technology while shopping or not engage with it. Whereas internal drivers refer to
the personal factors related to an individual’s behaviors, such as someone’s purchasing
habits, the frequency of their purchasing, or level of involvement with technology

(Puccinelli et al., 2009), external drivers are related to the environment. External drivers can
consist of the technological design of products (Jain and Bagdare, 2011).

The willingness of customers to utilize AR is due to both the technology’s hedonic and
utilitarian characteristics to enhance the shopping experience (Heijden, 2004). To enhance the
adoption of AR among consumers, there should be a balance between the two features:
playfulness and functionality (Olsson et al., 2013). Prior works show that the technology’s
features, such as its co-creation aspects, for example, provide customers with certainty about
their purchasing decisions. As a result, customers can feel empowered and positive about
adopting AR tools (e.g., Pallant et al., 2020; Vahdat et al., 2020; Garaus and Wagner, 2016).
Additionally, it is worth noting that the sequential model, developed from the perspective of
technology diffusion and adoption (Curran and Meuter, 2005), is a subset of the overall
consumer behavior frameworks that include the logic of customer journey developed in
marketing.

In line with works that adopted a multidimensional perspective, scholars have defined the
customer’s experience according to five main dimensions that can be affected by the use of
AR technologies, namely, sensory, social, affective, intellectual, and behavioral dimensions

(e.g., Wedel et al., 2020; Batat, 2019a). Previous studies argue that, among the five senses,
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AR predominately affects three of them: sight, touch, and sound (Wedel et al., 2020, Kang et
al., 2020). These senses can positively affect consumers’ willingness to get immersed in
virtual shopping and consumption experiences (Slater and Wilbur, 1997). Likewise,
compared with other digital technologies, a customer’s AR experience is likely to be more
engaging because it enhances social interactions around virtual products and experiences by
integrating avatars or telepresence (Sanchez-Vives and Slater, 2005). For instance, Steinhoff
et al. (2018) examined AR’s impact on a consumer’s social engagement and relationships and
the person’s willingness to adopt AR tools for shopping and consumption experiences.
Regarding the affective dimension of the customer’s experience, it has been shown that both
positive and negative emotions are related to AR’s use (Romano et al., 2020).

When it comes to online shopping, AR can generate positive emotions that lead to the
frequency of purchases; however, when a consumer’s emotions are negative, this will lead to
a decrease in purchase intentions (Martin et al., 2015). The authors reported that factors such
as information quality, user interface quality, and security perception could positively or
negatively affect consumers’ emotions during the online shopping experience (Vakulenko et
al., 2018). Notably, prior studies show that AR can positively affect a consumer’s learning
process (Choi and Choi, 2020; Pantano et al., 2017; Suh and Lee, 2005). These studies argue
that AR information improves consumers’ learning and purchase intentions in the AR setting.

Moreover, AR’s impact is more potent when consumers are experiencing products and
services instead of merely searching for information about them (Suh and Lee, 2005).
Finally, the integration of AR can affect a consumer’s behaviors and attitudes toward brands
and products. Research shows that because AR can be used as a creative tool for attracting
customers and diffusing awareness about products, there is a substantial relationship between

the technology and a customer’s engagement and purchase intentions (Romano et al., 2020).
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2.3. The psychology of AR dining experience: A well-being perspective

More and more diners of all age ranges use digital technologies such as mobile phones,
laptops, and tablets in restaurants. These technologies can positively or negatively impact
both foodservice providers and the customer’s dining experience (Moser et al., 2016; Breiter
and Hoart, 2000). Studies argue that to adapt to the new emerging consumers’ functional and
emotional needs and the high-tech context, foodservice providers should consider integrating
digital technologies to reinvent the restaurant experience (Choi et al., 2014; Wilson, 2007).
Thus, restaurants can enhance their customers’ dining experiences by utilizing various
technologies to provide a sensory immersion. The tools include QR codes, AR and VR, smart
plates, and interactive tables. Spence and Piqueras-Fiszman (2013) identified different paths
by which restaurants can use digital technologies for multiple purposes. For instance, to
enhance food sensory aspects, such as taste and flavor; to offer an entertaining restaurant
experience; to deliver information about the food for healthy eating, and enchant diners by
offering more memorable social experiences at restaurants. Importantly, eating is a
multidimensional and evolving experience (Batat et al., 2019; Batat, 2019b; 2020a) that
includes the individual’s five senses, the social interactions, and the environment that shapes
the restaurant experience. Recent research by Stelick et al. (2018) indicates that extended
reality technologies can impact food sensory experiences and thus consumer’s food well-
being.

In food marketing research, scholars define food well-being from two main perspectives:
food well-being as an outcome of food consumption (Block et al., 2011) and as a driving
force for pleasurable and healthy food experiences (Batat et al., 2019). The first perspective
of food well-being considers the relationship of consumers have with food, which can be
affected by five major factors: food socialization, food literacy, food marketing, food

availability, and food policy (e.g., Scott and Vallen, 2019; Block et al., 2011). The second
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perspective highlights the vital role of food well-being as not only an outcome but also a
driving force that allows consumers to live experiential and pleasurable food consumption
experiences (Batat et al., 2019; Batat, 2019b). Because food consumption is a symbolic,
hedonic, and sociocultural experience (Delormier et al., 2009), considering food well-being
as an outcome in terms of healthy eating behaviors is a narrow approach. Indeed, the
experiential approach to food as pleasure is strongly tied to the appreciation of symbolic
meaning to capture different food well-being pathways (Batat and Addis, 2021). For Batat
(2019b), food well-being pleasure should, therefore, constitute an integral part of the food
experience by focusing on seven key aspects: aestheticism, socialization, sharing,
storytelling, symbolism, memory and nostalgia, and food tasting as a result of stimulating the
five senses: touch, smell, taste, sound, sight (Batat et al., 2019).

Prior works have examined how multiple senses (mainly taste, sight, and sound) can either
positively or negatively affect a consumer’s eating behaviors. However, more recent studies
in the food psychology field have investigated the impact of multisensory technologies (e.g.,
projective virtual reality techniques, audio-haptics renderings, and vibration systems) on the
consumer’s food sensory experiences (e.g., Velasco et al., 2018; Cornil and Chandon, 2016).
The results of these studies show that multisensory technologies can augment people’s
perceptions of flavors, thus helping them achieve food well-being by sensorially nudging
them towards healthy eating and drinking behaviors (Velasco et al., 2018). These studies
consider the positive impact technology has on the food consumption field and lead
foodservice researchers to assess ways in which to construct a better connection between
technology, consumers, service providers, and policymakers. The goal is to ensure that
immersive and multisensory technologies can enhance and promote healthy food
consumption behaviors and the psychological well-being of individuals (Velasco et al.,

2018).
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However, although scholars call for research on the impact of innovative technologies in
the foodservice field, most existing works have examined extended reality technologies as
they relate to physical retail and online shopping (Bonetti et al., 2018) without examining the
impact AR has in the hospitality sector, especially the restaurant industry (Wei, 2019). The
research related to the impact technologies such as AR have on the restaurant experience was
previously uncommon due to AR’s newness. However, noticeable advancements in AR
research today seem to be assured to affect the experience of diners. AR is also likely
reshaping diners’ behaviors and attitudes toward restaurants.

Some scholars have examined the concept of food well-being (Block et al., 2011), and
others have focused on consumers’ food experiences and their relationship to the concept of
food well-being (Batat and Addis, 2021; Batat et al., 2019). However, to our knowledge, no
research has explored how extended reality technologies, especially AR in a highly
experiential context such as a restaurant, can affect the dining experiences of customers and
their food well-being. How might both customers and foodservice providers adopt AR? How
can it be used to enhance the customer’s experience and their food well-being before, during,
and after a restaurant visit? This study concentrates on diners’ perspectives of the future of
AR. The study does so by utilizing a multidimensional approach to the customer’s
experience. The goal is to provide a framework to examine how AR affects people’s dining

experiences and overall food well-being.

3. Research setting: “Le Petit Chef”’ case study

In line with Saunders et al. (2012), the methodology, the framework, and the analytical
process are directed by the exploratory nature of our research problem focus. Because this
research was designed to examine AR’s impact on consumers’ dining experience dimensions,

an interpretative approach was an appropriate methodology for data collection. Thus, a
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qualitative case study (Yin, 2009) using a mixed-method approach (Harrison and Reilly,
2011) was adopted to capture detailed and embedded insights. The approach is helpful when
examining a new or an early-stage phenomenon (Davies and Chun, 2002), such as the AR
restaurant experience, which is the case in this research.

Furthermore, using a case study is suitable in our approach because it requires both a
contextual significance (Miles, 1979) and a holistic depiction of the new phenomenon
(Gummesson, 2000). More specifically, we chose to explore one type of augmented reality
technology used by some restaurants to enhance the dining experience — “Le Petit Chef.” Le
Petit Chef utilizes a 3D video mapping technique developed by the Belgian audio-visual
studio Skullmapping, run by Filip Sterckx and Antoon Verbeeck. Skullmapping tells stories
with stunning bespoke visuals. The team creates projections on buildings, boxes, shapes, or
simply on the ground and adds extra dimensions, including optical illusions and movement
onto previously static objects.

According to the company’s founders, “Le Petit Chef” arose from a request from a client
who wanted a table mapping for an event. Table mapping is not a new idea, but until now, it
was primarily graphic. Skullmapping wanted to do something more human, with a little
character walking around guests’ tables and cooking their food. To do so, the company chose
Panasonic projectors, which have the specifications and resolution—1920 x 1200—needed.
The goal of technology, among other things, is to make the waiting moments in restaurants
more pleasant. 3D video mapping is now a technology that has gone viral and has been used
in different restaurants worldwide (see https://www.youtube.com/user/Skullmapping/videos
to observe how this creative technology is used in restaurants).

This context offers an ideal empirical setting to understand how extended reality
technologies such as AR are transforming the restaurant experience and how these

technologies were perceived by consumers who experienced “Le Petit Chef” in a restaurant.
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By creating “Le Petit Chef,” Skullmapping studio demonstrated the interest in video mapping
as part of a scenography aimed at entraining and immersing guests in restaurants—thus
enhancing people’s dining experiences by bringing AR technology to the table. The video
animation, created by using a motion capture process projected onto customers’ tables,
presents a “little chef” who cooks in front of diners’ eyes and on their plates. “Le Petit Chef”
offers a dining experience at the intersection of different technologies, including holograms,
motion capture, 3D video mapping, and augmented reality.

The guests’ table is transformed into a maritime, glacial universe, or other landscape
projected over the recipes to tell the stories of the dishes being served. The video projectors
help create new customer experiences. A video of the event, which was later posted on
YouTube, went viral and received 4.3 million views within its first ten months.

Initially, the mapping was only about the preparation of the main course. Skullmapping
then added a starter, a fish dish, and a dessert to cover the whole dining experience. The
mapping tells the story of a complete meal that includes a starter, main course, and dessert.
Moreover, the storytelling can be adapted to different food cultures and restaurant types (e.g.,
traditional, ethnic, modern). Also, the company came up with different stories that are
customized according to menus. Since then, Skullmapping has been contacted by various
high-end hotels and restaurants worldwide, from Russia to Dubai. Thus, the “Le Petit Chet”
AR dining experience brought to customers’ tables to show them how their meals are
prepared became immersive experiences—ones that can make the waiting moments more
enjoyable until the meals are served. Therefore, considering “Le Petit Chef” as a case study
and a research context allows us to contextualize our insights and reveal the complexity (Yin,
2013) related to the study of the impact of AR’s adoption in this unique field and how it
affects the restaurant experiences of customers. Accordingly, choosing to study the

implementation of “Le Petit Chef” in different restaurants from the perspective of the
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customers who have lived this AR dining experience allows us to provide a further, common

nature of the scheme and dynamics that we examine (Becker et al., 1990).

3.1. Data Collection

Following Harrison and Reilly’s (2011) recommendations, we conducted qualitative mixed-
method research to collect data from diverse but complementary sources. Primary and
secondary data were organized in a chronological two-step process. The first step required
collecting secondary data from sources such as tech forums, press releases, websites, food
blogs, food and technology magazines, foodservice books, and documentaries to learn more
about AR’s use in the restaurant sector, especially the video-mapping technology used by
Skullmapping in “Le Petit Chef” in different restaurants worldwide. Between September
2018 and December 2019, more than 350 discussions on technology and restaurant forums
and blogs were investigated distinctly by the researcher and two external colleagues to
produce a 100-page document. The document focused on themes, such as virtual 3D food, 3D
printed food, restaurant entertainment, restaurant’s digital experience, AR-driven restaurant
experiences, the use of digital devices by foodservice employees, restaurant experiences, and
food well-being. Secondary data allowed us to capture new emerging trends and how
extended reality technologies such as AR and “Le Petit Chef” are transforming the restaurant
experience and consumers’ perceptions and expectations.

The second step of the data collection process integrated primary data that included
interviews with 15 restaurateurs (a restaurant-centric approach) located in different countries
(see Table 1). The goal was to understand how the restaurant sector is changing and the
impact AR and video mapping are having on the customer’s dining experience. To capture

the meanings and perceptions from the perspective of guests (a customer-centric approach),
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we conducted online phenomenological interviews (Ardley, 2011) with 20 participants who
experienced “Le Petit Chef” in one of the restaurants in which AR has been implemented.
[Insert Table 1 about here]

The phenomenological interviews were conducted online and included participants’
narratives. They allowed us to gain in-depth embedded insights about participants’
experiences (Arnould and Wallendorf, 1994). We first interacted with individuals who had
experienced the AR dining experience on social media and forums to learn more about their
experiences. We then explained the purpose of our study and invited 45 people to participate
in the study. The final sample consisted of 20 participants who agreed to share their “Le Petit
Chef” dining experiences with us. The sample included 12 women and 8 men from different
countries. The participants, on average, were 44 years old. Table 2 provides the
characteristics of participants’ profiles. Online interviews followed a phenomenological
logic, a hermeneutic approach to qualitative research, and lasted between 90 and 120
minutes. The interviews were recorded with the authorization of each participant.

[Insert Table 2 about here]

Phenomenological interviews allowed us to capture in-depth insights. Such an interview is
the most suitable technique for understanding a new phenomenon in the foodservice industry,
namely the AR dining experience, through video mapping. Van Manen (2014) stated that
phenomenology is the best-suited tool because it is a thoughtful examination of a
phenomenon, “Le Petit Chef,” as deliberately experienced by participants from their
perspectives embedded within different restaurant settings. Phenomenological interviews
aimed to capture participants’ narratives of their AR dining experiences, perceptions, and
feelings and build a comprehensive analysis of the “Le Petit Chef” phenomenon. In line with

phenomenology, the researcher used an interview guide developed through a literature
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review, including a script of core and complementary questions (Lofland and Lofland, 1995)
that focused on technology and digital experiences and AR’s use in the restaurant sector.
Similarly, the researcher fulfilled a back-and-forth development by incorporating both the
overall intrinsic aspects of the examined phenomenon “AR dining experience” and each
participant’s specific evolving evidence and perceptions. Participants were invited to talk
about their use of digital technologies and their perceptions of extended reality technologies.
Then, the researcher explored their “Le Petit Chef” dining experiences by asking them
questions about how they perceived the experience: what their feelings and reactions were,
how the AR technology affected their dining experiences, and their overall well-being as a
result. To sum up, the mixed-method approach used in this study refers to an evolving
research process that encompasses socially constructed data through interactions with
participants, both guests and restaurateurs (Glaser and Strauss, 1967), using various
qualitative data sources (primary and secondary). Qualitative techniques were also used to
prevent single-method biases, including phenomenological interviews, mixed perspectives

(diners and restaurant owners), and informal interviews with researchers in the field.

3.2. Data Analysis

Data were coded manually in line with the phenomenological and hermeneutic research
perspective (Thompson, 1997) and by following an iterative “open” and “unfocused” coding
process as suggested by Goulding (2000) to detect possible subjects and patterns of
significance to explain the phenomenon. Using an iterative analysis alongside a progressive
conceptualization, data from both phenomenological interviews with guests and in-depth
interviews with restaurateurs were analyzed by two researchers in a back-and-forth between
the literature and the field of our study. We also considered the personal and collective

analysis stages to generate a common understanding of how the integration of extended
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reality technologies (such as AR in the case of “Le Petit Chef”) can affect a guest’s dining
experience.

To guarantee the reliability and truthfulness of the results, we considered a triangulation
methodological approach using three different data sources (secondary data, interviews with
restaurateurs, and phenomenological interviews with customers). We also involved two
researchers and colleagues who are experts in extended reality technologies and the
foodservice field. These individuals reviewed the interview guide, raw data, and findings.
Several interpretations of the data were generated with this approach, reducing the subjective
biases related to the researcher’s interpretation (Belk et al., 1989).

Following Thompson’s (1997) guidelines, the data analysis followed three main stages:
First, a manual coding model was constructed and discussed among researchers and
colleagues in the field. This step led the researcher to polish the topics and deepen the
findings by detecting new themes and categories from the three qualitative data sources.
Throughout the coding phase, the researcher ensured categories that emerged from the
iteration process between the literature and field, including the three data sources, were
integrated into the analysis process. Next, codes were gathered into topics, and the
connections between them were identified. Last, the final coded themes were reviewed to

ensure they echoed the meanings revealed in the dataset.

4. Findings
The findings suggest that AR can affect consumers’ perceptions of their restaurant
experiences according to the five dimensions of the customer experience framework: sensory,

affective, behavioral, social, and intellectual dimensions (Wedel et al., 2020; Batat, 2019a).
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These dimensions can augment the restaurant experience and be managed by restaurant
owners to enhance people’s attitudes toward using extended reality technologies in the
foodservice sector. Furthermore, the results showed that AR plays a significant role when it
comes to improving the overall food well-being of consumers and thus can lead to positive
post-consumption behaviors. The following section explores and documents each dimension
by showing the characteristics and dynamics that emerged and AR’s different effects on

customers’ perceptions of their restaurant experiences.

4.1. AR’s effects on a restaurant experience’s sensory dimension

The main sensorial aspects we analyzed in this study that could be affected by AR encompass
the five elementary senses: sight, sound, smell, taste, and touch (Wedel et al., 2020; Batat,
2019a; Krishna, 2010).

4.1.1. Sight

The results show that AR’s visual aspect enhances a restaurant’s sensory dimension and thus
immerses customers in the dining experience. Customers insisted on the importance of
aesthetics and the quality of the resolution of the visual representations as they related to the
enjoyment of their restaurant experiences. The respondents stated that the main benefit of
AR’s use in restaurants is that it enables customers to appreciate a meal’s aesthetic
attractiveness, rather than just its functional benefit, such as the information provided by a
chef or server describing the ingredients and dishes on the menus. The response most shared
by customers was that AR should be a way to add experiential value (Batat, 2019a; Mathwick
et al., 2001; Holbrook, 1994) by virtually enhancing the aesthetics dimension of the dining
experience as well as the meals and menus showcased in the restaurant. As one participant

stated:
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“I found it interesting that Le Petit Chef was introducing dishes with colors and good
quality of the image; it is both entertaining, and it also opens your appetite. I once tried
AR in a store for a virtual try-on of shoes, and the quality of the visual was horrible; so, 1
couldn’t really appreciate the experience.” (P14, online interview)

“I knew about Le Petit Chef AR, and I think they are doing a great job; I did not introduce

this technology in my restaurant, but some colleagues are doing it. I believe that the

restaurant industry should adapt to the changing environment; however, before
introducing this kind of technology, we have to make sure the images are high quality and
with food visuals that enhance the guests’ appetite and prepare them to live a great dining
experience; otherwise, if the quality of the image is, for example, low resolution, it can
harm the dining experience.” (R4, interview)

Our data highlights a constant theme of customers insisting on the technical and
perceptual issues related to AR’s use, such as the quality of the visual displays and colors,
which can affect one’s immersion in the dining experience. As evidence, “Le Petit Chef” AR
generated a positive impact among diners, who enjoyed their dining experiences because they
were fully immersed, thanks to the use of high-quality 3D visuals (pixels, colors, etc.) and
high-definition resolution. Research has shown that these two key factors can positively
enhance people’s positive perceptions of the AR experience (Wedel et al., 2020) and thus
their appreciation of the aesthetics quality of the meals being served in a restaurant. This
statement is consistent with Li et al.’s (2010) research that emphasizes the importance of the
3D staging of AR settings items, which can positively affect consumers’ attitudes and
intentions. As the following quote revealed:

“I think that in restaurants, it is very complicated to introduce these kinds of AR tools.

Honestly, diners do not really need AR, as the food experience is multisensorial in nature,

so maybe introducing technological devices could be an obstacle. However, what I liked
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about Le Petit Chef experience is the way they have perfectly reproduced all the aesthetics
of the food we ate in the restaurant. Also, the images were perfect and not pixelized, which
is something I really hate about these trendy AR tools. I can talk about it; one day, 1
experienced AR in a store, and the quality was so bad that it made me feel sick. I was
literally sick after trying it for 5 minutes; I wanted to vomit and was having headaches.”

(P4, online interview)

4.1.2. Sound
We found that sounds in the AR dining experience led customers to interact with the virtual
character, namely the chef, which can also generate sounds through stereo speakers. This
finding is consistent with prior studies that showed that music could generate higher levels of
consumer engagement in virtual environments (Bialkova and Van Gisbergen, 2017).
Participants reported that the AR dining experience with sounds helped them engage with the
virtual environment and feel involved, thanks to the music and background sounds displayed
in the AR experience. One participant noted the following:
“It was fun hearing, in Le Petit Chef, the cute little character talking to us and expressing
his joy and fear while preparing the dish. Especially, I liked [it] when he was describing
the recipes like saying: this is caviar. I was totally immersed to the point that I forgot [
was in a restaurant. I really like the way they worked on sounds and music; it made me
feel good and enjoy my dining experience. We also laughed a lot with my friends, it was a
real gourmet and entertaining dining experience.” (P20, online interview)
However, implementing sound reproduction in real-time within virtual settings is
particularly challenging (LaValle, 2018) because a balance between sounds in the real and

virtual environments must be maintained; this must be done to avoid overwhelming
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customers with “noise” and thus their experiencing negative perceptions of the AR
experience:

“Adding sounds and music in AR dining experiences is a good idea; however, don’t forget
that the restaurant is by nature a highly animated place that includes many intersections:
among guests and between guests and restaurant staff. So, if AR does not take into
account this factor, this would end up in generating real chaos and thus negatively
influence the appreciation of the dining experience.” (R12, interview)

“Usually, I don’t like it when restaurants use technologies because it is not needed; the
food, the service, and sharing the dining experience with friends is enough. We do not
need to talk to other virtual avatars when we go to the restaurant as we are already with
friends and families. It could be overwhelming; imagine yourself talking to your friends,
and you should also manage the virtual people in AR, it’s madness. What I liked about Le
Petit Chef experience is the limited interactions between the virtual character and the

guests. They offered the perfect dose and balance.” (R9, interview)

4.1.3. Smell

Although previous studies show that it is challenging to simulate smell in virtual settings due
to a lack of technology and ideas (Wedel et al., 2020), our results revealed that the AR used
in a restaurant’s physical setting had affected consumers’ perceptions of odors. The AR
dining experience has activated guests’ olfactory food memory and thus enhanced the diners’
immersion in the virtual environment. Participants reported that seeing food featured in the
3D video projection through AR helped them anticipate scents and aromas related to the

dishes being served. As one participant stated:
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“The fact that I was seeing Le Petit Chef creating the meal that was served to me later on,

I was also able to not only see the food but also smell it, although it was virtual. I was able

to capture the odors of the meal prepared for real.” (P2, online interview)

It should be noted that although technically possible, the AR experience did not simulate
the sense of smell. Instead, the experience evoked the sense of smell among guests via the
content displayed (Batat, 2019a)—namely, via the food preparation shown in the 3D video.
Both participants and restaurateurs expressed this idea when commenting that it might be
interesting to integrate odors through stories and creative content that appeals to the five
senses to create immersive AR experiences:

“I think we should also focus on smell in the AR tools being implemented in the restaurant

sector. As you know, smell can enhance the dining experience and thus prepare diners to

enjoy the overall food experience. To do this, we need to invest in installations as well as
in innovative olfactory technologies.” (R8, interview).

“Le Petit Chef AR experience did not integrate smell. I think it would be great to have this

sense displayed in the virtual space, but I'm wondering whether this is compatible with the

smell of food already present in the restaurant.” (P12, online interview)

4.1.4. Taste
It was common for our participants to emphasize the impact of AR on their tastes. Guests
tended to think that seeing food preparation displayed in the virtual dining experience
enabled them to predict each dish’s taste virtually and increased their desire and willingness
to taste the food featured in the virtual setting. As one participant reported:

“Seeing the food prepared in the AR animation has increased my appetite and opened my

palate. I was really very looking forward to enjoying the real taste of the food that [was]
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being virtually displayed; it does not happen for me when I read menus, for example.”

(P10, online interview)

In contrast to previous works that minimized the impact of AR on taste (Wedel et al., 2020
other), our results show that making meals in virtual settings through the projection of 3D
video on guests’ tables positively affects a customer’s perceptions of taste. Because eating is
a multisensory food experience (Batat et al., 2019), the meal is not only perceived according
to taste and odor but is also affected by visuals generated by AR. AR tools can alter the
perception of how foods taste by changing environments from physical to virtual (Stelick et

al., 2018).

4.1.5. Touch
The results reveal that respondents did not perceive the benefit of AR technology when it
came to enhancing their perceptions of touch. “Le Petit Chef” AR dining experience does not
integrate physical interactions with guests because they do not interact with the projected
character. Also, they cannot experience touch through connected gloves that give them a
sense of contact. However, according to our participants, guests can experience touch through
the physical environment in the restaurant when the virtual meal is served in the real
environment of the restaurant:
“What is interesting with Le Petit Chef experience is the fact that you can touch and feel
the food and the textures because the virtual food is served for real. For example, with
your fork, you can touch the food and feel the tenderness of the lobster you just saw in the
3D projection.” (P9, online interview)
As the previous quote indicates, participants did not need to experience touch as part of
the AR dining experience because the restaurant allowed them to perceive touch for real

when the meal was served. Although current studies emphasize the importance of including
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touch sensations through haptics that allows the human body to feel contact with real
environmental elements (e.g., Wedel et al., 2020; LaValle, 2018; Tham et al., 2018), our
study shows that even if the AR dining experience does not include touch, it is stimulated
because it occurs in the real atmosphere—the restaurant in which touch is incorporated
through different components not related to AR but related to the physical setting (the

restaurant), such as the touch of food, cutlery, and so forth.

4.2 AR’s effects on a restaurant experience’s social dimension

Participants acknowledge that the integration of AR tools might affect the social dimension
of the restaurant experience. One of the main aspects respondents mentioned is the critical
role AR tools play in terms of enhancing the social interactions (Scavarelli et al., 2020)
among guests and their restaurant staff. The AR dining experience had a positive impact
because it was perceived as an ice-breaker activity that facilitated social interactions among
customers dining with one another well as their interactions with other customers and staff.
As one participant noted:

“I guess what made this experience lovely is the fact that thanks to the cute character
projected, we started to interact with people in the restaurant that, without this
technology, [we would] most probably never talk to. I guess people in the restaurant and
the staff liked the idea that AR has created links between people and made the experience
enjoyable.” (P17, online interview)

Likewise, the interaction with the content, especially the storytelling (Santano and
Thwaites, 2018) and the character displayed in the 3D video positively affected the extent to
which customers enjoyed their physical dining experiences. This is because participants
enjoyed the direct effects of the animation from the image and the sound as well as the

indirect effects, such as stimulated taste, smell, and touch the experience generated.
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Furthermore, our findings show that the use of AR technology in restaurants enhanced
customers’ perceptions of playfulness and enjoyment because of the technology’s device-free
aspect: In contrast to technologies that require customers to use their mobile phones, AR/VR
headsets, glasses, and other devices, it was not a requirement for “Le Petit Chef” experience.
Instead, a high-resolution 3D video projector displayed visuals directly on guests’ tables.
Because no technological efforts were required of guests, their dining experiences were fully
immersive. Participants noted that device-free AR experiences are more immersive than the
ones that integrate the use of digital devices such as smartphones or AR/VR glasses:
“What I liked about Le Petit Chef is the fact that to live this AR dining experience, we did
not make any efforts, and also, we were not required to use our phones or a VR headset.
Headsets are not very practical and can create a negative feeling, especially when you
wear glasses like me. Ideally, to enhance the immersion, it would be great to remove all

the devices between the users and the virtual world.” (P7, online interview)

4.3 AR’s effects on a restaurant experience’s intellectual dimension

Our respondents identified the intellectual dimension as a key benefit of using AR to enhance
the customer’s restaurant experience. Engaging in immersive technologies enhances a
consumer’s knowledge (Suh and Lee, 2005), edutainment (Makarius, 2017), enjoyment,
escapism, and playfulness (Kang et al., 2020; Mathwick and Rigdon, 2004). Thus, the
edutainment aspect derived from the use of AR allows diners to develop and enhance their
food literacy (Batat et al., 2016) and their food cognitive skills (Batat et al., 2019) in a playful
and entertaining way. One participant’s comment highlights the importance of playfulness
and its ability to increase a customer’s food literacy and knowledge, which, in turn, led to an

immersive experience for the guest:
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“Using technologies, especially AR, can sometimes be boring. Le Petit Chef got it all as it
is a fun experience, and you can learn about food ingredients and recipes. This was the
most engaging and educating AR experience I have ever had. We could even use it to
teach people about healthy food behaviors and develop their interest in healthy eating and
cooking.” (P1, online interview)

Each AR dining experience initiates an intellectual process through a cognitive and
educational emphasis in the virtual 3D animation that constitutes a source of intellectual
stimulation for diners. This will encourage diners to develop a food learning mindset through
fun and behind-the-scene food recipe encounters (Falk et al., 2012) and thus enhance their
food literacy (Batat et al., 2016) as part of the AR dining experience. Likewise, both
participants and restaurateurs highlighted the intellectual dimensions by referring to the
pedagogical content used in the AR dining experience, which they associate with the

production and development of knowledge.

4.4 AR’s effects on the restaurant experience’s affective dimension

An AR experience also integrates an affective dimension that can be explained by hedonism
(Kang et al., 2020) and the flow (Csikszentmihdlyi, 1988; Batat 2019a), which can increase
customers’ affective responses to their interactivity with AR tools (Javornik, 2016). During
this flow state, the brand’s value dissolves, the individual’s self-consciousness vanishes, and
his or her perception of the temporality becomes distorted (Csikszentmihalyi and

LeFevre, 1989). Our results show that diners perceived that AR created an immersive and
affective dining experience that positively affected their experiential pleasure of food (EPF)
journey. The EPF journey is a multifaceted concept that considers how pleasure contributes
to food well-being in the entire process of anticipation, purchase, consumption, and

remembrance of food experiences (Batat et al., 2019) and thus improves people’s overall
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food well-being (Block et al., 2011). Various participants referred to this point, as illustrated

by the following quotes:

“I suppose that this experience made me eat slowly; I did not binge eat and enjoyed my

dinner once the food was served. Maybe because I was trying to connect the meal with the

AR content and make sense of all this.” (P5, online interview)

“I enjoyed my dinner; the atmosphere was great, the staff smiling, and the other diners

were very nice. This AR animation created all this; you feel like it gets people together. I’ll

remember it forever; it made me feel so good. I'll recommend it to others.” (P13, online

interview)

Previous studies have indicated there are negative effects related to the use of AR tools.
For example, people can experience sadness in the post-virtual reality stage because the
“real” world is not as exciting as the simulated world. However, our results revealed diners
had positive feelings in the post-AR stage because they were not totally disconnected from
the real environment. Instead, they lived the dining experience in between real and virtual
settings. In other words, the guests were connected to both environments simultaneously,
which is referred to as phygital (physical + digital), the third realm of the customer’s
experience (Batat, 2020b). This idea is expressed in the following quote:

“It’s fun. I was very happy and excited before and after the AR dining experience, you
know it is like Disneyland; it makes your day, and then once you are done with your
dinner, you feel in a good mood, and you want to hug everyone... that was my real post-

experience feeling.” (P18, online interview)

Therefore, engaging in immersive extended reality technologies can enhance a consumer’s

restaurant experience, delight, and amusement (Kang et al., 2020). In the AR restaurant

experience, diners’ perceptions of well-being encompass inherent pleasure and escapism

(Mathwick and Rigdon, 2004); the former indicates entertainment that is generated by the use
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of AR (Bloch et al., 1986); the latter refers to a state of psychological immersion that allows
diners to momentarily escape the real world (Lombard and Ditton, 1997). Despite the
potential benefits of AR in improving a diner’s well-being and perception of the restaurant
experience, there are also disadvantages related to the technology. First, it was mentioned
that the entertaining aspect of the AR dining experience could prevail over the perceived
quality of the overall food consumption experience. That is, the hedonism of AR immerses
diners in an enjoyable restaurant experience (Kang et al., 2020) but can also diminish the
purpose of the restaurant experience, the quality of the food and service, as both participants
and restaurateurs commented:

“The integration of AR is a good idea, but the first focus should be on AR tools that will
enhance and not harm the food and service quality; this is an important factor to create
successful restaurant experiences.” (R14, interview)

“It is important that all elements: food, service, and good quality of AR should be
gathered to create a positive dining experience. For instance, Le Petit Chef experience
integrates all these factors: the food was great, the service was customer oriented, and the
technology was without any technical issues or efforts.” (P15, online interview)
Furthermore, the benefit of the AR dining experience may not be enduring for
restaurateurs relative to its investment. Scholars note that technological novelty creates
enthusiasm for consumers (Pantano, 2014), which is consistent with our results. Our result
showed high levels of excitement related to AR’s ability to enhance the dining experiences of
consumers. However, our findings also highlighted that consumers could perceive an AR
dining experience as boring if they repeat it. Why? Because the second time such an
experience lacks factors such as the surprise or “wow” effect. Thus, the level of enthusiasm
among customers will be lower than it was with the first experience. However, sharing the

dining experience with friends, relatives, or siblings who are new to the experience could
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encourage diners to repeat the experience. Participants illustrated this point in the following
quotes:
“I mean, for me, it [was] like a “wow” effect the first time I did Le Petit Chef, but then if [
return to the same restaurant, I would expect a different AR experience. Otherwise, it’s
going to be boring to relive the same experience with the same AR content and usage.”
(P11, online interview)
“I can come back to the same restaurant and live the identical AR experience and enjoy it
for the second time if I'm with my kids or with friends, who did not experience it.” (P8,

online interview)

4.5 AR’s effects on a restaurant experience’s behavioral dimension
This study highlights the impact of AR on consumers’ behavioral responses toward a
restaurant’s service, food, and overall experience. In any restaurant selection, the consumer’s
decision-making process is based on his or her former restaurant experiences, perceptions,
and knowledge about the type of restaurant being considered (Alonso and O’Neill, 2010).
Our findings reveal that when AR is used to create immersive dining experiences,
particularly in terms of the novelty of the technology used, it can result in diners giving a
restaurant greater selection consideration. This theme was illustrated by one participant, who
mentioned a prior virtual dining experience:
“I went to a restaurant where they were using iPads to order food and automatic robots to
serve the guests. I found it interesting. That’s why I was very curious when I knew about
Le Petit Chef; I was interested in experiencing it.” (P16, online interview)
Once diners had experienced the meal’s virtual projection, they were encouraged to select
the entire menu displayed in the 3D video. Although their initial choices consisted of one

course, diners ultimately ordered all of the courses displayed via AR to try out different ones
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(Romano et al., 2020). Diners also reported that AR would help them to change their minds
and try new dishes. As one participant noted:

“From my table, I was observing the table next to mine when they had their AR

animation; I was intrigued by the visuals of the dishes, so I asked the waiters, and [

ordered all of them; they looked yummy...” (P3, online interview)

AR’s use can serve two purposes: (1) proposing alternatives; or (2) guiding customers to
select the right products and services that fit their needs (Garaus et al., 2015). Apart from
enlarging the diner’s consideration set in terms of trying novel food, conversely, our results
show that the AR restaurant experience helped diners limit their food-choice sets (Romano et
al., 2020). Participants found that AR was most valuable when they first visited a new
restaurant or when they were unfamiliar with the food culture, such as eating Indian food for
the first time:

“I think the use of AR can be interesting in the case of ethnic restaurants or when you

don’t know the food culture. In this case, using AR can help us to select the right dish and

thus avoid disappointment because you were expecting something else...you know what 1

mean...your face when you see your dish coming over, and you want to say this is not my

order!” (P15, online interview)

5. Discussion and implications

The purpose of this study was to gain an understanding of the impact AR has on consumers’
perceptions of the restaurant experience. Particularly, this research examined the customer’s
experience along five dimensions—sensorial, behavioral, social, affective, and intellectual—
using AR technology. Conducting qualitative, mixed-method research that included various
sources of data revealed different ways in which AR can affect the five dimensions of the

customer’s experience. It was proposed that AR can enhance a consumer’s immersion in the
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restaurant experience and thus have a positive impact on the diner’s enjoyment (delight and
enchantment), hedonism (food pleasure derived from the experience), and overall food well-
being. Similarly, AR can expand the consumer’s food choices in a restaurant setting and
positively affect one’s food sensations. We also determined that AR has an impact on the
taste of food and is seen to enhance a consumer’s experiential food pleasure.

Conversely, our study identified obstacles or ways AR technology can negatively affect
the customer’s experience if the technology used is unsophisticated. The same is true if the
AR experience is fraught with technical issues, which will detract from a consumer’s
perception of the overall experience.

Furthermore, the findings show that the perceptions of service providers (restaurateurs)
and consumers (diners) were aligned as they both expressed enthusiasm and skepticism
toward the use of AR technologies to enhance the restaurant experience. Although both
restaurateurs and consumers agreed on the importance of the connection between AR content
and the dining experience, including the five senses to enhance the restaurant experience and
consumer’s food well-being, they also showed their skepticism toward AR’s use in
restaurants. For restaurateurs, AR should be a mature and technically advanced technology;
otherwise, it can generate a negative experience. Moreover, restaurateurs were skeptical
because of the cost of the technology and the already highly animated nature of the restaurant
experience, which includes many social interactions. Thus, adding AR to the mix could
negatively affect the diner’s experience. From a consumer perspective, diners expressed their
skepticism toward AR due to two main aspects: its novelty and context. Our findings
revealed that AR could positively surprise diners if it is their first experience; however during
subsequent visits to the restaurant, the diners would expect a new AR experience—a new

story and novel content, new themes, and so on. The context was also mentioned as an
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essential aspect of integrating AR to enhance the restaurant experience. For instance, in some

situations, such as a business diner or a romantic diner, the use of AR could be a distraction.

5.1. Theoretical contributions

This research makes three major theoretical contributions by investigating AR’s impact on
the customer’s experience in the foodservice field. First, it adds value to the existing
literature on extended reality technologies and their application in the restaurant sector. Prior
works have mainly examined the adoption of AR technology by considering consumers as
technology users in the purchase process (Lee and Lee, 2019; Yung and Khoo-Lattimore,
2017) rather than from the customer experience perspective.

This study, to our knowledge, is the first to focus on AR’s adoption based on the
consumer’s perception of its experiential benefits. Five observations were made: AR’s use in
the restaurant experience is shown to significantly enhance the immersion and engagement of
consumers when they feel the technology is efficient and does not require any effort on their
part. When this is the case, a consumer is more likely to develop a positive attitude toward
the use of AR in restaurants. In terms of extended reality technology research, the importance
of technical aspects and avoiding a high cognitive effort on the part of users to engage them
in the AR experience (Greenfeld et al., 2018) are two key factors to induce positive feelings
and thus favorable attitudes toward AR consumption experiences.

The result of this study is consistent with prior research that emphasized the importance of
the functional benefits of technology when it comes to creating immersive and positive
experiential and behavioral intentions (e.g., Cuomo et al., 2020; Wedel et al., 2020; Romano
et al., 2020; Javornik, 2016). Likewise, the findings show that the AR restaurant experience
can increase the satisfaction of customers when the performance is unexpected. Indeed,

diners who are enjoying their first AR restaurant experiences expressed positive perceptions
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of the lived experience; the experience was better than what they expected. In this sense, our
findings enrich the existing body of literature related to customer-service satisfaction,
especially the expectation disconfirmation theory (Grimmelikhuijsen and Porumbescu, 2017).
Our study shows that the use of AR can generate delight among customers due to positive
disconfirmation that occurs when the performance is perceived to be better than what diners
expect, which was the case with the Le Petit Chef dining experience.

From a psychological perspective on technology innovations, the current research
contributes to the existing literature (e.g., Araujo, 2018; Setia et al., 2013) by advancing our
understanding of how a new technological innovation, namely video mapping, which lies at
the intersection of different technologies (holograms, 3D, motion capture, and augmented
reality) might positively or negatively affect a diner’s psychological, social, and experiential
dimensions—and thus food well-being. Previous work, though limited, highlights that
theories and research grounded in a psychological perspective related to technology adoption
can help identify factors that can allow service providers to understand the psychology
behind the adoption or rejection of technological innovation. Ultimately, this can help service
providers create enchanting AR experiences, which can enhance the cognitive and emotional
well-being of both customers and staff in the servicescape.

In line with former works that highlighted the negative impact of the diversity of products
on a consumer’s decision-making process—one that might possibly lead to confusion and
stress (Garaus et al., 2015) —our findings reveal the positive role AR plays in enhancing
people’s food choices when they are confronted with an extensive assortment of possibilities
(e.g., various types of food on menus). Thus, AR can reinforce the self-confidence consumers
feel when making choices by reducing the number of them offered (Romano et al., 2020).

Indeed, by visualizing food, consumers may feel more confident about their food choices

(e.g., its expected taste and ingredients). Furthermore, this study contributes to previous
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works that have highlighted the sensorial impact of AR on three main senses, namely sight,
sound, and touch (Wedel et al., 2020). Our research advances the literature on extended
reality technologies by showing that AR used in the context of the restaurant experience can
also impact two other senses, taste and smell, and thus increase the level of the consumer’s
immersion and willingness to purchase products and enjoy the experience.

Second, our study contributes to food marketing by advancing the literature on the food
experience and the consumer’s food well-being (Batat et al., 2019; Block et al., 2011). Our
results revealed the positive effect AR has on the food consumption experience. Batat et al.
(2019) indicate that to achieve his or her food well-being, the consumer has to go through an
experiential journey that encompasses three stages: contemplation (food sensory), connection
(food social sharing), and creation (food culture and storytelling). We found that AR in the
restaurant experience can enhance consumer’s food well-being because this technology is
considered a driver for a positive food experience. AR helps consumers achieve their food
well-being through these three stages: (1) in the contemplation stage by providing a highly
sensorial restaurant experience that involves the five senses; (2) in the connection stage by
improving the social interactions among people (the staff, one’s dining companions, and
other customers), and in different settings including both real and virtual settings; and (3) in
the creation stage by improving the immersive dimension of the food experience through the
use of storytelling as well as a creative and edutainment content that enhances food literacy
(Batat et al., 2016; Block et al., 2011) and the consumer’s overall food well-being.

Finally, our results contribute to the growing body of research on merging real and virtual
settings and the rising concept of the phygital (physical and digital) customer experience
(Batat, 2019a; 2020b). In line with Baudrillard’s (1983) notion of hyperreality and Batat’s
(2019a) concept of phygital, AR plays a critical role in creating a continuum between the

physical place and the virtual space. Our results show that phygital as the third realm creates
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a new set of hybrid consumption experiences that are not entirely physical nor simply digital
but combine the features of both spheres. Phygital, created by the integration of AR, has
distinctive characteristics and can either enhance or diminish the customer’s experience.
Thus, the phygital setting has implications for the way in which restaurants and other
businesses engage consumers via AR; phygital does so by combining the two worlds and thus

offering consumers more immersive and fulfilling experiences (Batat, 2020b).

5.2. Implications for practice

This study suggests that businesses, especially restaurants, should consider certain aspects
when deciding whether or not to implement AR. Instead of focusing on the positive sides of
AR, our findings show that AR integration can also negatively affect the customer’s
experience if it demands effort from the customer or if the technology is not technically
mature and efficient. Consequently, it is critical for foodservice professionals to understand
both consumers’ functional and emotional needs as well as be aware of both the positive and
negative aspects of AR. The goal is to avoid any kind of negative experiences generated by
the technology, the customer’s relationship to technology, and the person’s expectations.

The use of AR by restaurants is in its early stages. Thus, restaurants should integrate it by
stages, depending on the profile of consumers—that is, whether they are tech-savvy and early
adopters or reluctant and technology laggers. Laggers should first be convinced of the value
the technology offers regarding the customer’s experience, including its behavioral, sensorial,
intellectual, social, and affective dimensions. Furthermore, because AR is relatively new,
many consumers are more open and eager to accept its integration and share their experiences
with it. As suggested by our findings, the integration of AR should focus on creating
innovative, consumer-centric experiences with evolving content so as to avoid a deja-vu

effect. The novelty appeal is not an enduring aspect and can be ephemeral.
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Additionally, we found that diners in a restaurant paid more attention to the aesthetics and
the story surrounding the food than food or menu items. This could potentially affect their
food well-being and result in customers binge eating or over-ordering, which is an aspect
foodservice professionals should consider when they select food and menu items being
featured via AR. To enhance the customer’s experience in the foodservice sector, restaurants
might also consider offering customers the ability to co-create and get involved in the AR
experience. This could be done, for example, by cooking with the chef or ordering through
AR, which engages consumers and gives them confidence about their food choices.
Furthermore, including personalized messages or stories about an establishment in the AR
content provides an opportunity for new or emerging restaurants to communicate directly
about their values and thus create strong connections with their guests. Indeed, because AR
encourages flow and immersion, customers can more vividly remember the restaurant

experience.

5.3. Limitations and future directions
Like all research, this exploratory research has certain limitations. Because of the qualitative
nature of the study, we were able to provide initial insights into the definition of the five
dimensions of the customer’s experience in the context of AR usage. However, future
research should integrate a quantitative approach to the findings and experiments, primarily
by examining how AR experiences affect the taste food and testing different situations using
larger sample sizes. Our sample size was limited and did not integrate sociodemographic
criteria. For instance, the consumer’s perceptions of an AR dining experience might be
different for male versus female consumers and consumers of different ages and ethnicities.
Furthermore, we recruited participants based on their past AR restaurant experiences, but

we did not follow and observe them in the restaurants during their experiences. To address
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this limitation, further research can be implemented onsite via an ethnographic approach.
This would enrich our findings and capture new dimensions embedded in the context. Future
studies extending the current research findings could integrate other types of extended-reality
tools within different sectors, such as museums, hotels, events, or even higher education
settings. Finally, it could be interesting to conduct a longitudinal study because AR is

evolving rapidly and could become obsolete as newer technologies emerge.

40



References

Alonso, A., & O’Neill, M. (2010). Consumers’ ideal eating out experience as it refers to
restaurant style: A case study. Journal of Retail & Leisure Property, 9, 263-276.

Araujo, T. (2018). Living up to the chatbot hype: The influence of anthropomorphic design
cues and communicative agency framing on conversational agent and company
perceptions. Computers in Human Behavior, 85, 183-189.

Ardley, B. (2011). Marketing theory and critical phenomenology: Exploring the human side
of management practice. Marketing Intelligence & Planning, 29, 628-642.

Arnould, E., & Wallendorf, M. (1994). Market-Oriented Ethnography: Interpretation
Building and Marketing Strategy Formulation. Journal of Marketing Research, 31, 484-
504.

Barnes, D.C., Collier, J., Howe, V., & Hoffman, K. (2016). Multiple paths to customer
delight: the impact of effort, expertise, and tangibles on joy and surprise. Journal of
Services Marketing, 30, 277-289.

Batat, W. (2019a). Experiential Marketing: Consumer Behavior, Customer Experience, and
The 7Es. London: Routledge.

Batat, W. (2019b). Food and Experiential Marketing: Pleasure, Wellbeing and Consumption.
Routledge Interpretative Marketing Research Series: New York.

Batat, W. (2020a). Pillars of sustainable food experiences in the luxury gastronomy sector: A
qualitative exploration of Michelin-starred chefs’ motivations. Journal of Retailing and
Consumer Services, 57, 102255.

Batat, W. (2020b). A better way to manage customer experience by using phygital to connect
online and offline: A business framework foundation, retrieved from, on November 21,
2020, https://think.taylorandfrancis.com/special_issues/strategic-marketing-customer-
experience/.

Batat, W. & Addis, M. (2021). Designing food experiences for well-being: A framework
advancing design thinking research from a customer experience perspective. European
Journal of Marketing (in press).

Batat, W., Manna, V., Ulusoy, E., Peter, P.C., Ulusoy, E., Vicdan, H., & Hong, S. (2016).
New paths in researching “alternative” consumption and well-being in marketing:
alternative food consumption / Alternative food consumption: What is “alternative”? /
Rethinking “literacy” in the adoption of AFC / Social class dynamics in AFC. Marketing
Theory, 16(4), 561-561.

Batat, W., Peter, P., Moscato, E. M., Castro, I. A., Chan, S., Chugani, S.K., & Muldrow, A.
F. (2019). The experiential pleasure of food: A savoring journey to food well-
being. Journal of Business Research, 100, 392-399.

Baudrillard, Jean (1983). Simulations, New York: Semiotext(e).

Becker, H.S. (1990). Generalizing from case studies. In E.W. Eisner & A. Pecking (Eds.),
Qualitative inquiry in education: The continuing debate (pp. 233-242). New York:
Teacher’s College Press.

Belk, R., Wallendorf, M., & Sherry, J. (1989). The Sacred and the Profane in Consumer
Behavior: Theodicy on the Odyssey. Journal of Consumer Research, 16, 1-38.

Bialkova, S., & Gisbergen, M. (2017). When sound modulates vision: VR applications for art
and entertainment. 2017 IEEE 3rd Workshop on Everyday Virtual Reality (WEVR), 1-6.

Bloch, P., Sherrell, D., & Ridgway, N.M. (1986). Consumer Search: An Extended
Framework. Journal of Consumer Research, 13, 119-126.

Block, L.G., Grier, S. A., Childers, T. L., Davis, B., Ebert, J. E. J., Kumanyika, S., Laczniak,
R. N., Machin, J. E., Motley, C. M., Peracchio, L., Pettigrew, S., Scott, M., & Bieshaar,

41



M. N. G. G. (2011). From Nutrients to Nurturance: A Conceptual Introduction to Food
Well-Being. Journal of Public Policy & Marketing, 30(1), 5-13.

Bonetti, F., Warnaby, G., & Quinn, L. (2018). Augmented Reality and Virtual Reality in
Physical and Online Retailing: A Review, Synthesis and Research Agenda. In T. Jung, &
M. Tom Dieck (Eds.), Augmented Reality and Virtual Reality: Empowering Human, Place
and Business (pp. 119-132). Springer-Verlag London Ltd.

Boon-itt, S. (2015). Managing self-service technology service quality to enhance e-
satisfaction. International Journal of Quality and Service Sciences, 7(4), 373-391.

Breiter, D., & Hoart, H. (2000). Competencies in Foodservice Information Technology
Expected by the Foodservice Industry of Graduates of Hospitality Bachelor’s Degree
Programs in the United States. Journal of Hospitality & Tourism Education, 12, 11-17.

Brody, A., & Gottsman, E. (1999). Pocket Bargain Finder: A handheld device for augmented
commerce. In Handheld and Ubiquitous Computing, ed. H-W. Gellersen (Berlin:
Springer), 44-51.

Carmigniani, J., Furht, B., Anisetti, M., Ceravolo, P., Damiani, E., & Ivkovic, M. (2010).
Augmented reality technologies, systems, and applications. Multimedia Tools and
Applications, 51, 341-377.

Chevalier, C., & Kiefer, C. (2020). What does augmented reality mean as a medium of
expression for computational artists? Leonardo, 53(3), 263-267.

Choi, J.H., Foth, M., & Hearn, G. (2014). Epilogue: Bringing Technology to the Dining
Table.

Choi, U., & Choi, B. (2020). The Effect of Augmented Reality on Consumer Learning for
Search and Experience Products in Mobile Commerce. Cyberpsychology, Behavior and
Social Networking, 23(11), 800-805.

Cornil, Y., & Chandon, P. (2016). Pleasure as a substitute for size: How multisensory
imagery can make people happier with smaller food portions. Journal of Marketing
Research, 53(5), 847-864.

Csikszentmihalyi M (1988) The flow experience and its significance for human psychology.
In: Csikszentmihalyi M, Csikszentmihalyi IS (eds) Optimal experience: psychological
studies of flow in consciousness. Cambridge University Press, Cambridge, 15-35.

Csikszentmihdlyi, M., & LeFevre, J. (1989). Optimal experience in work and leisure. Journal
of personality and social psychology, 56 5, 815-22.

Curran, J.M., & Meuter, M.L. (2005). Self-service technology adoption: Comparing three
technologies, Journal of Services Marketing, 19(2), 103-113.

Cusumano, M. (2017). Amazon and whole foods. Communications of the ACM, 60, 24-26.

Davies, G., & Chun, R. (2002). Gaps Between the Internal and External Perceptions of the
Corporate Brand. Corporate Reputation Review, 5, 144-158.

Delormier, T., Frohlich, K., & Potvin, L. (2009). Food and eating as social practice—
understanding eating patterns as social phenomena and implications for public health.
Sociology of Health & Illness, 31(2), 215-228.

Dixon, M., Freeman, K., & Toman, N. (2010). Stop Trying to Delight Your Customers.
Harvard Business Review, 88(7), July—August 2010 Issue.

Doorn, J.V., Mende, M., Noble, S., Hulland, J., Ostrom, A.L., Grewal, D., & Petersen, J.A.
(2017). Domo Arigato Mr. Roboto. Journal of Service Research, 20, 43-58.

Duarte, P., Silva, S., & Ferreira, M.B. (2018). How convenient is it? Delivering online
shopping convenience to enhance customer satisfaction and encourage e-WOM. Journal
of Retailing and Consumer Services, 44, 161-169.

Falk, E. B., Berkman, E. T., & Lieberman, M. D. (2012). From neural responses to
population behavior: neural focus group predicts population-level media
effects. Psychological science, 23(5), 439-445.

42



Ferraro, C., Danaher, T.S., Danaher, P., & Sands, S. (2017). The Magnitude of Change Effect
in Store Remodeling. Journal of Retailing, 93, 440-457.

Foodabletv.com (2016). The Future of Augmented Reality in the Restaurant Industry.
Retrieved on 21 November 2020. https://www.foodabletv.com/blog/2016/8/6/the-future-
of-augmented-reality-in-the-restaurant-industry.

Fuentes, C., Bickstrom, K., & Svingstedt, A. (2017). Smartphones and the reconfiguration of
retailscapes: Stores, shopping, and digitalization. Journal of Retailing and Consumer
Services, 39, 270-278.

Garaus, M., & Wagner, U. (2016). Retail shopper confusion: Conceptualization, scale
development, and consequences. Journal of Business Research, 69, 3459-3467.

Garaus, M., Wagner, U., & Kummer, C. (2015). Cognitive fit, retail shopper confusion, and
shopping value: Empirical investigation. Journal of Business Research, 68, 1003-1011.

Glaser, B.G., & Strauss, A. L. (1967). The discovery of grounded theory strategies for
qualitative research. Sociology Press, Mill Valley, CA.

Goulding, C. (2000). Grounded Theory Methodology and Consumer Behaviour, Procedures,
Practice, and Pitfalls in Advances in Consumer Research, 27, eds. Stephen J. Hoch and
Robert J. Meyer, Provo, UT: Association for Consumer Research, 261-266.

Greenfeld, A., Lugmayr, A., & Lamont, W. (2018). Comparative Reality: Measuring User
Experience and Emotion in Immersive Virtual Environments. 2018 IEEE International
Conference on Artificial Intelligence and Virtual Reality (AIVR), 204-209.

Grimmelikhuijsen, S., & Porumbescu, G.A. (2017). Reconsidering the expectancy
disconfirmation model. Three experimental replications. Public Management Review,
1909), 1272-1292.

Gummesson, E. (2000). Qualitative methods in management research. Thousand Oaks, CA:
Sage Publications.

Hackl, C., & Wolfe, S. (2017). Marketing new realities: An introduction to virtual reality and
augmented reality marketing, branding, and communications. Cold Spring, NY: Meraki
Press

Harrison, R.L., & Reilly, T.M. (2011). Mixed methods designs in marketing
research. Qualitative Market Research, 14, 7-26.

Heijden, H. (2004). User Acceptance of Hedonic Information Systems. MIS Q., 28, 695-704.

Herz, M., & Rauschnabel, P. (2019). Understanding the diffusion of virtual reality glasses:
The role of media, fashion, and technology. Technological Forecasting and Social
Change, 138, 228-242.

Hilken, T., Ruyter, K.D., Chylinski, M., Mahr, D., & Keeling, D. (2017). Augmenting the
eye of the beholder: exploring the strategic potential of augmented reality to enhance
online service experiences. Journal of the Academy of Marketing Science, 45, 884-905.

Holbrook, M. (1994). The Nature of Customer Value: An Axiology of Services in the
Consumption Experience. In Service Quality: New Directions in Theory and Practice.
Eds. Roland T. Rust and Richard L. Oliver. CA: Newbury Park, Sage Publications, 21-71.

Huang, M.H., & Rust, R.T. (2013). IT-Related Service: A multidisciplinary
perspective. Journal of Service Research, 16(3), 251-258.

Hwang, J., Lee, J., & Kim, H. (2019). Perceived innovativeness of drone food delivery
services and its impacts on attitude and behavioral intentions: The moderating role of
gender and age. International Journal of Hospitality Management, 81, 94-103.

Igbal, M.S., Hassan, M.U., & Habibah, U. (2018). Impact of self-service technology (SST)
service quality on customer loyalty and behavioral intention: The mediating role of
customer satisfaction. Cogent Business & Management, 5(1),

DOI: 10.1080/23311975.2018.1423770.

43



Jain, R., & Bagdare, S. (2011). Music and consumption experience: A review. International
Journal of Retail & Distribution Management, 39, 289-302.

Javornik, A. (2016). Augmented reality: Research agenda for studying the impact of its
media characteristics on consumer behavior. Journal of Retailing and Consumer Services,
30, 252-261.

Jussila, 1., Tarkiainen, A., Sarstedt, M., & Hair, J. F. (2015). Individual Psychological
Ownership: Concepts, Evidence, and Implications for Research in Marketing. Journal of
Marketing Theory and Practice, 23, 121-139.

Kang, H.J., Shin, J., & Ponto, K. (2020). How 3D Virtual Reality Stores Can Shape
Consumer Purchase Decisions: The Roles of Informativeness and Playfulness. Journal of
Interactive Marketing, 49, 70-85.

Lariviere, B., Bowen, D.E., Andreassen, T.W., Kunz, W., Sirianni, N.J., Voss, C.,
Wiinderlich, N., & Keyser, A.D. (2017). “Service Encounter 2.0”: An investigation into
the roles of technology, employees and customers. Journal of Business Research, 79, 238-
246.

LaValle, S. (2018). Virtual Reality. Heilberufe, 70, 46-47.

Lee, K., & Lee, 1. (2019). A systematic literature review of virtual reality in tourism research:
A co-occurrence analysis of ScienceDirect (1995-2019). International Journal of Tourism
and Hospitality Research, 33, 153-168.

Lemon, K. N., & Verhoef, P. C. (2016). Understanding Customer Experience Throughout the
Customer Journey. Journal of Marketing, 80(6), 69-96.

Li, A., Merifield, R., & Lyamin, A. (2010). Three-dimensional stability charts for slopes
based on limit analysis methods. Canadian Geotechnical Journal, 47, 1316-1334.

Liu, W., Batra, R., & Wang, H. (2017). Product touch and consumers’ online and offline
buying: the role of mental representation. Journal of Retailing, 93, 369-381.

Lofland, J. and Lofland, L.H. (1995), Analyzing Social Settings: A Guide to Qualitative
Observation and Analysis, 3rd ed., Wadsworth, London.

Lombard, M., & Ditton, T. (1997). At the Heart of It All: The Concept of Presence. Journal
of Computer Mediated Communication, 3(2).

Luke, T. (1991). Power and politics in hyperreality: The critical project of Jean
Baudrillard. Social Science Journal, 28, 347-367.

Makarius, E. E. (2017). Edutainment: Using Technology to Enhance the Management
Learner Experience. Management Teaching Review, 2(1), 17-25.

Margetis, G., Grammenos, D., Zabulis, X., & Stephanidis, C. (2013). iEat: An Interactive
Table for Restaurant Customers’ Experience Enhancement. HCI. In C. Stephanidis
(Ed.), HCI International 2013 — Posters’ Extended Abstracts, 15th
International Conference on Human-Computer Interaction), Las Vegas,
Nevada, USA, 21-26 July, pp. 666-670. Berlin Heidelberg: Communications in
Computer and Information Science.

Martin, J., Mortimer, G., & Andrews, L. (2015). Re-examining online customer experience to
include purchase frequency and perceived risk. Journal of Retailing and Consumer
Services, 25, 81-95.

Mathwick, C., & Rigdon, E. (2004). Play, Flow, and the Online Search Experience. Journal
of Consumer Research, 31, 324-332.

Mathwick, C., Malhotra, N., & Rigdon, E. (2001). Experiential value: Conceptualization,
measurement and application in the catalog and Internet shopping environment. Journal of
Retailing, 77, 39-56.

Meuter, M.L., Ostrom, A.L., Roundtree, R.1., & Bitner, M.J. (2000). Self-service
technologies: Understanding customer satisfaction with technology-based service
encounters. Journal of Marketing, 64(3), 50-64.

44



Miles, M.B. (1979). Qualitative Data as an Attractive Nuisance: The Problem of
Analysis. Administrative Science Quarterly, 24, 590-601.

Moser, C., Schoenebeck, S., & Reinecke, K. (2016). Technology at the Table: Attitudes
about Mobile Phone Use at Mealtimes. Proceedings of the 2016 CHI Conference on
Human Factors in Computing Systems.

Nojd, S., Trischler, J.W., Otterbring, T., Andersson, P.K., & Wistlund, E. (2020). Bridging
the valuescape with digital technology: A mixed methods study on customers’ value
creation process in the physical retail space. Journal of Retailing and Consumer Services,
56, 102161.

Olsson, L., Girling, T., Ettema, D., Friman, M., & Fujii, S. (2013). Happiness and
Satisfaction with Work Commute. Social Indicators Research, 111, 255-263.

Othman, A.K., Hamzah, M.1., & Abu Hassan, L.F. (2020). Modeling the contingent role of
technological optimism on customer satisfaction with self-service technologies: A case of
cash-recycling ATMs. Journal of Enterprise Information Management, 33(3), 559-578.

Pallant, J., Sands, S., & Karpen, 1. (2020). Product customization: A profile of consumer
demand. Journal of Retailing and Consumer Services, 54, 102030.

Pantano, E. (2014). Innovation drivers in retail industry. International Journal of Information
Management, 34(3), 344-350.

Pantano, E., Rese, A., & Baier, D. (2017). Enhancing the online decision-making process by
using augmented reality: A two country comparison of youth markets. Journal of
Retailing and Consumer Services, 38, 81-95.

Perid, J.L.A., & Steiger, P. (1998). Making electronic commerce easier to use with novel user
interfaces. Electron. Mark. 8, 8-12.

Peters, A.N., & Mennecke, B.E. (2011). The role of dynamic digital menu boards in
consumer decision making. CHI EA’11. Extended Abstracts on Human Factors in
Computing Systems, 1693-1698.

Peukert, C., Pfeiffer, J., MeiBner, M., Pfeiffer, T., & Weinhardt, C. (2019). Shopping in
Virtual Reality Stores: The Influence of Immersion on System Adoption. Journal of
Management Information Systems, 36, 755-788.

Puccinelli, N.M., Goodstein, R.C., Grewal, D., Price, R., Raghubir, P., & Stewart, D. (2009).
Customer Experience Management in Retailing: Understanding the Buying
Process. Journal of Retailing, 85, 15-30.

Rankohi, S., & Waugh, L. (2013). Review and analysis of augmented reality literature for
construction industry. Visualization in Engineering, 1, 1-18.

Reinartz, W., Wiegand, N., & Imschloss, M. (2019). The impact of digital transformation on
the retailing value chain. International Journal of Research in Marketing, 36, 350-366.

Rese, A., Baier, D., Geyer-Schulz, A., & Schreiber, S. (2017). How augmented reality apps
are accepted by consumers: a comparative analysis using scales and
opinions. Technological Forecasting and Social Change, 124, 306-319.

Robertson, N., McDonald, H., Leckie, C., & McQuilken, L. (2016). Examining customer
evaluations across different self-service technologies. Journal of Services Marketing,
30(1), 88-102.

Romano, B., Sands, S., & Pallant, J. (2020). Augmented reality and the customer journey: An
exploratory study. Australasian Marketing Journal (In press).

Samuel, L.H., Balaji, M., & Wei, K.K. (2015). An Investigation of Online Shopping
Experience on Trust and Behavioral Intentions. Journal of Internet Commerce, 14, 233-
254.

Sanchez-Vives, M.V., & Slater, M. (2005). From presence to consciousness through virtual
reality. Nature Reviews Neuroscience, 6, 332-339.

45



Santano, D. and H. Thwaites. “Augmented reality storytelling: A transmedia
exploration.” 2018 3rd Digital Heritage International Congress (DigitalHERITAGE) held
jointly with 2018 24th International Conference on Virtual Systems & Multimedia, 1-4.

Saunders, M. N. K., Lewis, P., & Thornhill, A. (2012). Research methods for business
students (6th ed.) Harlow, England: Pearson Education.

Scavarelli, A., Arya, A., & Teather, R.J. (2020). Virtual reality and augmented reality in
social learning spaces: a literature review. Virtual Reality, 1-21.

Scott, M. L., & Vallen, B. (2019). Expanding the lens of food well-being: An examination of
contemporary marketing, policy, and practice with an eye on the future. Journal of Public
Policy & Marketing, 38(2), 127-135.

Setia, P., Setia, P., Venkatesh, V., & Joglekar, S. (2013). Leveraging digital technologies:
How information quality leads to localized capabilities and customer service
performance. Mis Quarterly, 565-590.

Slater, M., & Wilbur, S. (1997). A framework for immersive virtual environments (FIVE):
Speculations on the role of presence in virtual environments. Presence: Teleoperators &
Virtual Environments, 6, 603-616.

Spence, C., & Piqueras-Fiszman, B. (2013). Technology at the dining table. Flavour, 2, 1-13.

Steinhoff, L., Witte, C., & Eggert, A. (2018). Mixed effects of company-initiated customer
engagement on customer loyalty: The contingency role of service category
involvement. Journal of Software Maintenance and Evolution: Research and Practice, 2,
22-35.

Stelick, A., Penano, A.G., Riak, A.C., & Dando, R. (2018). Dynamic Context Sensory
Testing: A Proof of Concept Study Bringing Virtual Reality to the Sensory Booth. Journal
of food science, 83 8, 2047-2051.

Steuer, J. (1992). Defining virtual reality: Dimensions determining telepresence, Journal of
Communication, 42(4), 73-93.

Suh, K., & Lee, Y. (2005). The effects of virtual reality on consumer learning: An empirical
investigation. MIS Q, 29, 673-697.

Tham, J., Duin, A.H., Gee, L., Ernst, N., Abdelgader, B., & McGrath, M. (2018).
Understanding virtual reality: Presence, embodiment, and professional practice. IEEE
Transactions on Professional Communication, 61, 178-195.

Thompson, C. (1997). Interpreting consumers: A hermeneutical framework for deriving
marketing insights from the texts of consumers’ consumption stories. Journal of
Marketing Research, 34(4), 438-455.

Tristan, S., Sharma, S., & Gonzalez, R. (2020). Alexa/Google Home Forensics. Digital
Forensic Education.

Tuncer, 1. (2020). Customer experience in the restaurant industry: use of smart technologies.
In book: Handbook of Research on Smart Technology Applications in the Tourism
Industry. Publisher: IGI Global.

Tussyadiah, L.P., Wang, D., Jung, T., & Dieck, M.T. (2018). Virtual reality, presence, and
attitude change: Empirical evidence from tourism. Tourism Management, 66, 140-154.

Vahdat, A., Alizadeh, A., Quach, S., & Hamelin, N. (2020). Would you like to shop via
mobile app technology? The technology acceptance model, social factors and purchase
intention. Australasian Marketing Journal (In press).

Van Manen, M. (2014). Phenomenology of practice: Meaning-giving methods in
phenomenological research and writing. walnut creek, CA: Left Coast Press.

Vakulenko, Y., Shams, P., Hellstrém, D., & Hjort, K. (2018). Online retail experience and
customer satisfaction: the mediating role of last mile delivery. The International Review of
Retail, Distribution and Consumer Research, 29, 306-320.

46



Velasco, C., Obrist, M., Petit, O., & Spence, C. (2018). Multisensory technology for flavor
augmentation: A mini review. Frontiers in Psychology, 9, 1-6.

Verhoef, P., Neslin, S.A., & Vroomen, B. (2007). Multichannel customer management:
Understanding the research-shopper phenomenon. International Journal of Research in
Marketing, 24, 129-148.

Wang L. (2020) Reconstruction of brand communication on media integration in the 5g
digital era. In: Atiquzzaman M., Yen N., Xu Z. (eds) Big Data Analytics for Cyber-
Physical System in Smart City. BDCPS 2019. Advances in Intelligent Systems and
Computing, vol 1117. Singapore: Springer.

Wang, X. (2009). Augmented reality in architecture and design: potentials and challenges for
application. International Journal of Architectural Computing ,7(2), 309-326.

Wedel, M., Bigné¢, E., & Zhang, J. (2020). Virtual and augmented reality: Advancing
research in consumer marketing. International Journal of Research in Marketing, 37, 443-
465.

Wei, W. (2019). Research progress on virtual reality (VR) and augmented reality (AR) in
tourism and hospitality: A critical review of publications from 2000 to 2018. Journal of
Hospitality and Tourism Technology, 10, 539-570.

Willems, K., Smolders, A., Brengman, M., Luyten, K., & Schoning, J. (2017). The path-to-
purchase is paved with digital opportunities: An inventory of shopper-oriented retail
technologies. Technological Forecasting and Social Change, 124, 228-242.

Willems, K., Smolders, A., Brengman, M., Luyten, K., & Schoning, J. (2017). The path-to-
purchase is paved with digital opportunities: An inventory of shopper-oriented retail
technologies. Technological Forecasting and Social Change, 124, 228-242.

Wilson, K. (2007). Technology usefulness and impact on school foodservice employees’
perceptions of organizational support.

Yin, R. K. (2009). Case study research: Design and methods (4th Ed.). Thousand Oaks, CA:
Sage Publications.

Yung, R., & Khoo-Lattimore, C. (2019). New realities: a systematic literature review on
virtual reality and augmented reality in tourism research. Current Issues in Tourism, 22,
2056-2081.

47



Table 1. Restaurant sample profiles

Restaurant ID
R1
R2
R3
R4
R5
R6
R7
RS
R9
R10
R11
R12
R13
R14
R15

Gender
Female
Female
Male
Male
Female
Male
Male
Male
Male
Male
Male
Male
Male
Female
Male

Table 2. Participants’ profiles

Participant
ID
P1
P2
P3
P4
P5
P6
P7
P8
P9
P10
P11
P12
P13
P14
P15
P16
P17
P18
P19
P20

Gender

Female
Female
Male
Female
Female
Female
Male
Male
Female
Male
Female
Male
Male
Female
Female
Male
Female
Male
Female
Female

Age

25
45
60
35
40
26
65
63
55
45
42
48
38
32
26
31
27
63
47
65

Age
63
50
45
38
55
45
50
52
47
42
46
44
60
56
55

Location

Paris

London

London

Madrid

Milan

Rome

Dubai

Paris

London

Paris

Paris

Brussel

Rome

Milan

London
Occupation Location
Communication = Australia
Hospitality London
Marketing New York City
Banking Paris
Administration  Milan
Student San Francisco
Digital Dubai
Hospitality Istanbul
Professor Lausanne
Communication = Paris
Banking New Zealand
Hospitality Russia
Freelance Dubai
Freelance Qatar
Entertainment Paris
Administration | Russia
Student London
Retired New York City
Administration ~ Budapest
Retired Dubai
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