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Abstract The concept of XR (Extended Reality) Marketing is growing rapidly and
businesses across many different fields are using virtual and augmented reality more
than ever before. Despite the ability of XR technology to create immersive and
engaging experiences, there is still a lack of understanding about how marketing expe-
riences should be designed using this technology. The aim of this paper is to explore
and analyze the conceptual design framework for creating engaging and immersive
marketing experiences in XR. The findings of the study show that storytelling, gami-
fication and User-Centered Design (UCD) are the most effective key elements for
designing engaging and immersive XR marketing experiences. Storytelling enables
the design of a narrative that captures the consumer’s attention. Gamification adds
a layer of interactivity and competition to the design, making the experience more
fun and memorable. User-Centered Design (UCD) ensures that the experience is
designed around the needs and preferences of the consumer, making it more effec-
tive and personalized. Ultimately, this research aims to provide a guide on how the
design framework can be used to create well-functioning XR marketing experiences.
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1 Introduction

XR is a term for a group of technologies that enable the creation and sharing of
immersive experiences. It stands for Extended Reality and includes Virtual Reality
(VR), Augmented Reality (AR) and Mixed Reality (MR). XR technology enables
people to interact with digital content in a way that seems real, making it difficult
to tell where the real world ends and the digital world begins. Kunkel and Soechtig
describe this as “virtual and real worlds colliding to create new environments where
digital and physical objects and their data can coexist and interact with each other”
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[1]. This can include virtual environments, augmented displays and other forms of
computer-generated sensory input.

With the rise of the “metaverse” concept, digital marketing, like all other indus-
tries, has found a new playground. Frey et al. define the metaverse as “a system
of multiple, interconnected, typically user-created virtual worlds (or meta-worlds)
accessible through a single user interface” [2]. The metaverse is often regarded as
an embodied Internet that can create an enhanced sense of presence and bring online
interaction closer to the real world [3]. Providing a platform and tools to create,
access and interact with a virtual world, XR technologies are critical for enhancing
realism and immersive consumer experiences along the continuum between AR and
VR as defined by Milgram and Kishino [4].

This move toward XR means that marketing needs to be more creative and hands-
on, since traditional methods may not work as well. Jessen et al. argue that AR enables
aunique form of consumer creativity that differs from previous conceptualizations of
creativity through its relationship with consumer engagement [5]. As the metaverse
continues to grow and change, XR marketing will be an important part of how
advertising and consumer engagement is done in the future.

There is a close and important relationship between design and XR marketing
because design is an essential part of creating and shaping the user experience in XR
environments and the metaverse. Designers are responsible for creating the look and
feel of virtual environments, including the architecture, levels, objects and graphics
that make up the immersive experience. They also determine how consumers interact
with and navigate the virtual world by designing the user interface and interac-
tion mechanisms. Slater et al. believe that good design is more than just a require-
ment to immerse consumers in XR environments for effective marketing [6]. Design
can enhance immersion in virtual environments by creating a sense of presence.
According to the authors, immersion can be enhanced by using high-fidelity visual,
audio and tactile cues, as well as storytelling techniques.

Consumer habits are fundamentally changing and are increasingly shifting
towards digital consumption [7]. As the 4P theory (product, price, promotion, and
place) developed by McCarthy [8] and at the core of traditional marketing is revisited
for XR marketing, designers must have a deep understanding of consumer experi-
ence and technology to create engaging and immersive virtual environments in the
metaverse.

Flavian et al. propose a new taxonomy of technology and experience based on
technological (embodiment), psychological (presence), and behavioral (interaction)
perspectives to add value to the customer purchase journey and better understand
the changing XR customer experience landscape [9]. Similarly, this paper presents a
conceptual design framework that addresses interactivity, personal expectations and
immersion in a flow according to consumers’ behavior.
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2 The Conceptual Design Framework

The conceptual design framework (Fig. 1) for XR marketing is based on three
key factors: Storytelling, Gamification and User-Centered Design. It also frames
attributes called Immersive, Interactive and Personal, which provide a fluid transition
between the key elements.

Storytelling and gamification have a core purpose in terms of fostering immer-
sion inside their respective mediums. Immersion, as a notion, relates to the user’s
interaction with the medium, in which the user feels completely immersed in the
experience, resulting in a heightened sensation of presence and engagement. While
the shape and structure of these two mediums differ, they share fundamental features
in terms of how they elicit and maintain immersion.

The capacity to create and maintain a sense of flow lies at the heart of both
storytelling and gamification. Flow is the best sensation of being entirely absorbed
in a task or activity, where the person is fully engaged and time seems to fly by.
Flow in storytelling is done by using an engaging narrative that captures the user’s
attention and keeps them engaged with the plot, characters, and setting. Similarly,
gamification is based on the usage of game mechanisms that challenge the user while
also delivering a sense of progression and achievement, resulting in a sense of flow
that motivates users to stay engaged with the game.

Another important parallel between storytelling and gamification is their capacity
to instill a sense of agency in the user. The user’s perception of control and influence
over the experience is referred to as agency, and it is a vital aspect in establishing
immersion. Storytelling allows customers to relate with the characters, making them
feel invested in the story’s outcome. Similarly, gamification allows users to make
choices and decisions that influence the game’s result, giving them a sense of control
over their experience.

Both storytelling and gamification rely on feedback to build immersion. In this
context, feedback refers to the user’s ability to perceive the outcomes of their activi-
ties, whether favorable or negative. Feedback in storytelling is obtained by the user’s
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emotional reaction to the story’s events, where their actions and decisions have a real
affect on the characters and the story’s outcome. Feedback is achieved in gamifica-
tion through the use of rewards and punishments, where the user’s activities result
in good or negative effects.

Gamification and UCD have a focus on interaction design in common. Both
approaches prioritize user wants and preferences, rely on feedback to convey informa-
tion to the user, apply interaction design principles to produce engaging experiences,
and are iterative processes involving constant testing and improvement. Knowing
these similarities is crucial for designers and developers aiming to create compelling
and effective interactive experiences that prioritize the requirements and preferences
of the user.

The emphasis on knowing the user’s goals and motivations is one of the funda-
mental similarities between gamification and UCD. Designers in gamification aim to
understand the user’s motives for engaging with the game and build game mechanics
that correspond with those goals. Designers in UCD aim to understand the user’s
goals and create interfaces that support those goals. These techniques stress user
needs and preferences over other factors, ensuring that the experience is relevant and
meaningful to the user.

Gamification and UCD share an emphasis on feedback. In gamification, feedback
is utilized to provide the user with information on their progress, accomplishments,
and failures. Examples of feedback include visual, auditory, and tactile stimuli. UCD
uses feedback to aid users in comprehending the outcomes of their activities and
the current status of their work. Visual cues, such as progress bars or confirmation
messages, as well as audible cues, such as confirmation sounds, can be utilized to
convey feedback.

Another thing that gamification and UCD have in common is that they both use
interaction design principles to produce engaging experiences. Designers employ
game concepts such as points, levels, and badges to create a sense of growth and
achievement in gamification. Designers at UCD employ interaction design ideas like
as affordances and signifiers to build user-friendly interfaces. Both approaches rely
on interaction design concepts to create intuitive and engaging experiences.

User-Centered Design (UCD) and Storytelling are two design methodologies that
share a focus on personalization. Both techniques aim to produce experiences that are
personalized to the needs and preferences of the user, which can result in increased
engagement and pleasure.

Understanding the user’s background and perspective is a crucial component of
both user-centered design and storytelling. In UCD, designers aim to comprehend
the user’s objectives, tasks, and preferences in order to create interfaces that meet
their requirements. In order to develop stories that resonate with an audience’s inter-
ests and experiences, storytellers aim to comprehend the audience’s preferences and
background. Both strategies promote personalization and customisation above one-
size-fits-all solutions, thereby ensuring that the user’s experience is relevant and
meaningful.

Another similarity between user-centered design and storytelling is the usage of
personas to portray users. In UCD, designers develop personas to reflect various
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user types and their demands, ensuring that the interface is suited to the user’s
requirements. In storytelling, authors develop characters that represent many types
of individuals and their experiences, thereby ensuring that the story is interesting
and relatable. These approaches leverage personas to generate individualized and
tailored user experiences based on their requirements and interests.

The use of user feedback to enhance the experience is a third commonality shared
by UCD and storytelling. Both approaches rely on user feedback to identify areas for
improvement and adjust the experience repeatedly to better match user requirements.

This framework can be used to gain an understanding of the link that exists
between storytelling, gamification, and personalization in XR marketing. The frame-
work focuses on the ways in which these methods collaborate to provide marketing
experiences that are both engaging and effective. This framework, at its core, places
an emphasis on the significance of comprehending the requirements and preferences
of the user and adapting the XR marketing experiences in accordance with those
particulars.

2.1 Immersive Storytelling

The word “immersive” in XR refers to how involved a user is in a digital experience
[10]. An immersive experience aims to make the user feel like they are really there
in a virtual or augmented world. This can be done through a combination of visual,
auditory and haptic feedback that makes the digital world feel like a real place. The
main goal of an immersive experience is to create a sense of realism and allow the
consumer to interact with the digital environment in a natural and intuitive way.

Storytelling has long been recognized as a design principle in fields such as user
experience design, game design and product design. Using stories can make the user’s
experience memorable, engaging and meaningful [11, 12]. XR technologies make
it possible to create and experience immersive stories that can bring a brand to life.
These stories can help convey a brand’s values, personality and points of difference
to the consumer in a way that traditional media cannot.

Compared to traditional marketing, XR technologies have been shown to make a
brand look good while at the same time increasing engagement, recall and desire to
buy [13]. Sung states that AR makes it easier for people to share their social experi-
ences, which can lead to user-generated viral marketing and give a business an advan-
tage, especially during seasons when marketing is prominent [14]. Pepsi (Fig. 2)
partnered with artist The Weeknd to create an AR portal that allowed consumers to
experience the Superbowl] Halftime performance in 360-degree video as if they were
at the concert, shaping the social sharing experience with a positive brand image.

Contextual relevance is a design factor that focuses on making experiences rele-
vant to the consumer’s current situation [15]. This can be done by using information
about the consumer’s location, time and activities to provide them with informa-
tion and content for storytelling that is relevant to them in the moment. Designing
for contextual relevance is crucial for creating immersive and engaging storytelling
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Fig. 2 Pepsi’s XR app bridges the gap between product packaging and digital experience

experiences, and this can be achieved with personalization techniques in presence
and within the story.

Klein’s research on how computer-mediated environments can create successful
virtual experiences shows that user control and media richness both help create a
sense of telepresence and influence how consumers think [16]. Sylaiou et al. have
shown that high levels of “perceived presence” can be linked to feelings of satisfaction
and fulfillment that make using simulation systems a pleasant experience [17].

In recent years, numerous social VR platforms such as VRChat, AltspaceVR, Rec
Room and Horizon Worlds have emerged, offering users a new format of online social
interaction. Barreda-Angeles et al. emphasize the importance of social connection in
XR marketing, stating that consumers are more likely to engage in experiences that
allow them to connect with others [18].

Eternelle Notre-Dame (Fig. 3) is a 45-min virtual reality tour inside Notre-Dame,
starting from the time it was built to the ongoing restoration after the fire. Accom-
panied by a builder, people can take an immersive journey together from the Middle
Ages to the present day and learn the secrets of the monument as it is painstakingly
reconstructed digitally.

In digital marketing, brand authenticity refers to the extent to which a brand’s
communication and actions and are perceived as reflecting its true character and
values by its customers and stakeholders. As a form of immersive media, XR has the
potential to create experiences that foster deeper emotional connections between
customers and brands. These connections, in turn, can promote authenticity by
enabling customers to experience a brand’s core values and identity in a visceral
way.

Consumers want experiences that are not only interesting and entertaining, but
also correspond to their own particular ideals and principles. XR technologies make it
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Fig. 3 Sample scene from Eternelle Notre-Dame

possible for brands to develop experiences that fulfill these requirements by supplying
immersive and individualized narratives as well as interactions with products and
services.

Chen and Lee examine the use of Snapchat for social media marketing, focusing
on young consumers [19]. Snapchat attracts young people by offering funny face
filters through its AR feature. The results of the study show that Snapchat is a very
personal, casual, and fast-paced platform that allows users to experience a brand
through information, socialization, and entertainment. As an example, Beats (Fig. 4)
launched a sponsored Snapchat Lens over Thanksgiving weekend in 2015.

XR apps can elicit strong emotional responses from consumers [20] as they use
visual, auditory, and haptic cues to create unique, engaging and memorable expe-
riences that align with brand identity and connect with consumers on an emotional
level. The stories told in XR experiences are directly linked to how people continue
to think about and buy from these brands.

The authenticity that brands capture in the stories they create for XR environments
also forms the basis of a smooth flow. According to Chen and Li, augmented realism
and technological fluidity have a strong impact on consumers’ flow experiences and
lead to increased cognitive and emotional responses to the brand and/or AR interface
environment, as well as purchase intent [21].
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Fig. 4 Beats campaign for Snapchat lens application

2.2 Interactive Gamification

Interactivity has been defined in the context of technology mediated communication
as “the degree to which users can change the form and content of a mediated medium
in real time” [15]. XR allows consumers to interact with the virtual environment
in a way that is not possible with traditional media. Designers must think about
how people will interact with the virtual environment and how this will affect the
experience as a whole. This interaction can create brand awareness, increase brand
loyalty, and create a deeper emotional connection with the brand. Yim et al. argue
that XR marketing will become more interactive and offer new and exciting ways for
people to interact with brands and products [22]. This is because XR technologies
make it possible to create interactive and unusual experiences that give people a sense
of agency and control.

Virtual interfaces are moving away from the traditional 2D plane towards a more
immersive 3D space. The 2D window paradigm [23] called WIMP (Windows, Icons,
Menus, Pointers), is not easy to fit into a 3D virtual environment because users can
now interact with virtual environments in a more immersive way by moving their
bodies and making gestures. For example, Ultraleap 3Di (Fig. 5) is a camera that
follows the user’s hand and lets him or her connect to and control interactive displays
without touching them.

A growing number of marketers are using gamification, which refers to the use of
game design elements in non-game contexts, such as service experiences, to create
value for consumers and improve the buying experience [24, 25]. This can include
elements such as points, badges, leaderboards, and rewards in purchase experiences
related to products or services. Gamification in XR has received a lot of attention



The Conceptual Design Framework for XR Marketing 325

Fig. 5 Ultraleap’s no touch interface with advanced hand-tracking

in recent years as a way to get people more engaged and motivated by their digital
marketing experience.

One of the first steps of gamification is exploration and discovery. Designers can
create interactive experiences by allowing people to explore and learn about XR
experiences in their own way. Interfaces that allow people to explore the XR expe-
rience and find new content and information make the experience better and more
personalized. Gamification is not only about digital technology, as media conver-
gence and ubiquitous computing make it difficult to distinguish between digital and
non-digital [26].

“Digital twins” are computer models that simulate, mimic, mirror, or “twin” the
life of a physical object, process, or person [27, 28]. Digital twins are therefore one
of the best ways to realize the interaction between the physical space and the virtual
space [29]. For example, in XR marketing, virtual try-on apps use digital twins to
allow people to “try on” products without having to buy them. This can be used for
a wide range of products, from clothing and accessories to makeup and furniture.
Consumers can look at themselves in a digital mirror using an XR or mobile device,
while virtual products are superimposed on their own image. This technology can
also be used to customize the product, such as changing its color or size to see how
it looks in different variations. Therefore, digital twins are one of the best ways to
realize the interaction between physical space and virtual space.

Walmart (Fig. 6) has developed a new strategy called “Be Your Own Model”,
which allows customers to use their own photos to see how clothes look on them
instead of choosing from available models.

In gamification, “social interaction” refers to how people interact with each other
through game-like activities and mechanics. This can be done through compe-
tition, collaboration, communication, and other types of social exchange in an
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Fig. 6 Walmart “be your own model” application

augmented system or game. Deterding et al. state that the relationship between
gamification and social interaction is the most important part of creating gamified
systems and applications [26]. They point out that social interaction in games can be
designed in many ways, including direct player-to-player interactions, information
and resource sharing, and the creation of social groups or communities within the
game environment.

Fortnite is a next generation platform that uses the sense of presence and digital
twins to make digital communication feel more surreal. It is a place where world-
renowned music artists appear as digital twins and concert events are organized in the
metaverse. At Fortnite’s Rift Tour (Fig. 7) event, Ariana Grande took the dream-like
stage with her digital twin and was enjoyed by millions.

Research by Potseluyko et al. shows that gamification can be an important part
of making XR better in a holistic sense [30]. By adding game-like elements and
mechanics to virtual experiences, XR developers can engage people and increase
their motivation. By recognizing the unique needs, interests and behaviors of each
consumer, companies can design more personalized and positive experiences, which
can contribute to consumer brand loyalty and advocacy. However, it is important to
keep in mind that gamification needs to be designed carefully and in a balanced way
to ensure that it enhances the XR experience rather than detracting from it.
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Fig. 7 Ariana Grande’s digital twin on rift tour stage by Fortnite

2.3 Personal and User-Centered Design

Personalization is important in marketing because it allows businesses to tailor their
messages and products to each customer [31]. By making marketing efforts more
relevant and engaging, personalization helps customers feel more satisfied and builds
stronger relationships with them. Personalization also helps companies understand
their consumers on a deeper level and make informed decisions about their products,
services and marketing strategies.

User-Centered Design (UCD) is a design method that emphasizes the needs, goals
and perspective of the consumer in the design process [32]. This method seeks to
understand the consumer’s situation, needs and motivations so that solutions can be
created to meet their needs and provide them with a good experience.

User-Centered Design is often contrasted with more traditional, technology-
centered design approaches that prioritize the design of technology over the needs
of the consumer. A user-centered design approach has been shown to make products
and services more useful and easier to use, increasing consumer satisfaction and
adoption. Therefore, designers and developers who want to create successful and
user-friendly XR marketing products and experiences need to incorporate UCD into
the design process.

Consumer profiling is the process of collecting and analyzing information about
consumers to get a complete and detailed picture of their characteristics, prefer-
ences, and behaviors. This process is an important part of modern marketing and
customer relationship management because it helps businesses learn more about
their customers and provide them with better, more personalized experiences. It can
also give companies useful insights into how customers behave and what they like,
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Fig. 8 Gucci Town at Roblox

which helps them make smart choices about their products, services, and marketing
strategies.

Consumer profiling is becoming a more prominent need, especially for luxury
brands. According to Javornik et al., while there are many reasons for luxury brands
to use AR, especially those that cater to a more diverse consumer profile, it needs to
be used in ways that suit the specific needs of the luxury industry [33]. Otherwise,
they risk resembling non-luxury brands and products in XR environments. Luxury
brands should pay particular attention to building and protecting product value in
XR environments.

Gucci Town (Fig. 8) is marketed on Roblox (an app that allows users to play and
make games) as a place where consumers can learn about the luxury brand’s history,
express themselves and meet like-minded people from around the world.

In the XR world, the actions of the consumer are the main source of personalized
data that was previously difficult to access. Data collection has a huge impact on
XR marketing because it gives businesses valuable insights into consumer behavior,
preferences, and feedback. This information can be used to segment audiences into
smaller groups, resonate with them and design experiences that are likely to convert
them into customers.

Data can also be used to ensure that marketing messages, experiences and recom-
mendations are relevant and engaging for each individual consumer [34]. Data is
a reliable source for monitoring and measuring how well marketing campaigns are
working, which helps businesses improve their efforts and return on investment
(ROI). User journey mapping, which examines how a customer interacts with a
business across different channels, also helps businesses learn more about their
customers’ journeys and provide them with a better experience.
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Mourtzis et al. state that personalization can be used to create unique experiences
by allowing the user to adjust and design the products in the XR experience to their
liking [35]. This can be achieved using interactive and adaptive methods such as
allowing the user to choose their own characters, settings and scenarios.

Avatars are a virtual representation of the physical user in a virtual space.
Depending on the type of XR environment, avatars look like anything and are an
important part of how social structures are formed in virtual communities [36]. An
avatar can be a simple two-dimensional picture of the user or a very detailed three-
dimensional model that looks, moves and even shows facial expressions just like the
user.

The use of avatars in XR applications is an important part of creating immersive
and interactive experiences that allow consumers to connect with each other and
interact with digital content in a natural and intuitive way [37]. Often, the user’s
hand or head movements and inputs are used to control the avatar. This allows
users to move, speak and interact with other avatars or digital objects in a virtual
environment. Avatars thus enable social experiences such as virtual meetings, events
and even games. Avatars also enable anonymity, so people can talk to each other
without revealing who they really are.

Ready Player Me (Fig. 9) is a hub that connects users to hundreds of virtual worlds
and experiences with a single, fixed digital identity just like a digital twin. It allows
users to design their own avatars, enabling creativity and self-expression.

The ability of XR apps to track and monitor what consumers are doing raises
privacy concerns [38]. This can make it difficult to enforce accountability and protect
against cyberbullying or other harmful behavior. Designers and developers must be
careful to protect users’ personal information while collecting, storing, and using
data responsibly.

Fig. 9 Avatar creation interface from ReadyPlayerMe
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XR apps can have a high impact on people’s minds, especially when experi-
ences are very immersive and intense. Some people may feel fear, anxiety, or other
bad emotions when they are in virtual environments that simulate danger or fear
[39]. Moreover, XR applications that rely on social interaction can make people feel
isolated and lonely or have other bad feelings if the interactions are not well designed
or well managed.

To make sure XR apps are safe, developers and designers should think about the
physical and mental impacts of the technology and make sure XR experiences are safe
and easy to use for everyone. There should be clear instructions, warnings, and safety
information, as well as user testing to find and fix any safety issues. Furthermore, the
privacy and security of users should be a top priority and XR applications should be
built with the right data protection measures in place.

NXRT’s MISHBILD technology is used in the design of the XQ Avatar Porsche
(Fig. 10), allowing the user to see their own hands and the interior of the vehicle
together while driving in a virtual world. This experience can not only introduce the
user to the vehicle, but also provide clear instructions on how to drive safely without
harming themselves or others.

Fig. 10 XQ Avatar Porsche experience by NXRT
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3 Design Elements for XR Marketing

The most important design component of the XR experience is undoubtedly the
interface design. The main goal of a good XR user interface design is to make it easy
for people to interact with the virtual world in a joyful way [40]. Design elements
like visual, auditory, haptic cues, color, texture, graphics, and movement have a big
impact on how people see, interact with, and use these immersive environments.

Keeping a good design flow in the user interface will help the user stay focused
on the purpose of the application. The flow and reward should always be guided by
level design, and the environment should be limited to a specific space. Clarity and
a sense of control are essential interface design elements that can improve the user
experience [41].

Clarity is the interface’s capacity to effectively communicate its purpose, func-
tionality, and features, whereas control is the user’s perception of being in command
of the interface. When both clarity and control are present in an interface, the user
experience is more likely to be positive, because the user is confident in their ability
to use the interface and rapidly comprehends what it offers. This enhances consumer
engagement, customer satisfaction, and conversion rates. The interface of Oculus
Quest 2 (Fig. 11) for using the platform’s applications is tidy yet thorough.

As with traditional marketing, it’s important to find out what users want and how
they feel about different kinds of messages and communications [42]. Studies have
shown that color, lighting, and texture, as well as other visual design elements, have
a big effect on how people feel and act in XR environments.

Color can be used to set a mood or atmosphere, draw attention to certain things,
and evoke a sense of excitement or calm. It can also give an impression of depth

Fig. 11 Oculus Quest 2 interface
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and perspective, helping people understand the three-dimensional environment they
are in. Additionally, color can be employed in XR marketing to give an impres-
sion of depth and perspective, helping people comprehend the three-dimensional
environment they are in.

Lighting can also set the atmosphere and mood for XR experiences. For example,
darker lighting is often associated with danger or suspense, while brighter lighting
makes people feel safe and at ease.

Lupton states that design is an important part of creating a cohesive and recogniz-
able visual identity [43]. This can be done by using consistent design elements and
colors that match the visual identity of the brand. Color can also be used to give a
brand a consistent look that makes it easy for people to recognize and connect with
a certain company or product.

Sound design elements have a big effect on the XR experience as well as visual
cues. Gospodarek et al. state that sound can be used to provide important information,
set the mood and atmosphere, and make the user feel more immersed in the virtual
environment as a whole [44]. Spatial sounds can make virtual environments feel more
realistic, while adding background music or sound effects can make the experience
more interesting and dynamic. Sound design can also be used to draw attention to
specific parts of the XR environment, such as a product being sold, making the
experience more memorable and powerful for the consumer.

In order to help Japanese people get back in touch with their local sounds and
culture in a new and modern way, Spotify Japan has created the “Sound Tour”
(Fig. 12), a series of events that use ambient Spotify codes to trigger special sound
effects and music through the XR experience.

It is important to focus on the senses to emphasize and develop the sense of reality
and being in XR environments. Design for haptic feedback is becoming an increas-
ingly important part of creating XR experiences, as it makes virtual environments

Fig. 12 Sound tour experience by Spotify Japan
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feel more realistic and embedded [45]. Haptic feedback can also be used to simulate
vibrations, forces, tissues, and temperatures, among other physical sensations.

Sensory marketing aims to stimulate consumers’ senses and influence their
perceptions and behavior. Haptic feedback can be used to create subliminal hints
that affect how people think about the product in general [46]. Flavian et al. argues
that a user’s immersion experience is partly based on the interface devices they
use. Optical feedback can be used to simulate the user’s feeling of walking on clay,
sand, or ice, or holding and moving virtual objects. Using such haptic feedback,
designers can create a more realistic and immersive experience that allows users to
better understand and interact with their virtual environments. Thanks to a patented
microfluidic system, HaptX (Fig. 13) gloves use a technology that can provide real
contact headsets.

As a fundamental design element, typography can influence how consumers
perceive, read and understand text in these complex XR environments. While hard-
ware and software for XR are evolving rapidly, it’s a fact that engineers and developers
are mostly ignoring typography. The need for more processing power to make the
text look correct has long been an excuse. This means that XR designers avoid using
text and display it in a way that uses less CPU power, but in XR experiences, as well
as visual factors, mood and atmosphere can also be created using typography.

Research has shown that typography in XR environments can affect reading,
readability, and overall aesthetic appeal [47]. Clear and legible fonts may make it
easier for people to read and understand text in virtual environments, while decorative
or fancy fonts can contribute to the visual design and aesthetic appeal of the virtual
environment in general.

= 3
==
=
= =

Fig. 13 Haptx gloves with haptic feedback
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As another design element, texture can also influence people’s feelings and
behavior while influencing the presence and realism. Textures are essential for real-
istic display of objects and environments, as they often add surface details that are
too difficult to directly model [48]. Researchers find that 3D objects and the stylistic
textures of the virtual object make people feel safe and comfortable, while sharp- or
rough-edged textures can make them feel safe or uncomfortable.

Textures help people understand the physical properties of virtual objects and feel
their depth and three dimensions better. Different textures can help direct people to
specific objects or places and can create a sense of order and organization by using
the same texture repeatedly.

Motion graphics are used to create visual content that changes over time and
attracts people’s attention. Motion graphics are an important part of the design of
XR environments because 3D virtual interactions feel more realistic and make it
easier to get lost in. Motion graphics can help users simplify tasks and understand
complex information by paying attention to important details or directing them to
specific locations [47]. By adding graphics from the real world, users can interact
more naturally and get a better feel for the virtual world.

Motion tracking is also an important part of XR applications up to the least moving
graphics, as it allows the system to detect and track user movements in real time.
Motion tracking is required to place virtual objects above the real world or change
their positions and directions. While it is used to combine the real world and virtual
objects, this makes it easier for consumers to interact with the virtual objects and
environment in a natural and intuitive way. For example, Move.ai (Fig. 14) is an
application allowing users to move avatars by extracting 3D motion data from a
video.

Fig. 14 Move.ai application is extracting 3D motion data from a video
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It is important to remember that design elements in XR environments need to be
carefully planned and considered to enhance the user experience. Using too many
motion graphics animations that are inaccurate or poorly made for the experience
can lead to issues such as anxiety, disorientation, and a feeling that something is not
real. Therefore, design elements should be carefully placed in XR environments and
should be done to enhance and support the user’s experience rather than take away
from it.

4 Design Tools for XR

XR applications gain functionality through an effective and efficient combination
of hardware, software, and other components. With the right tools, designers and
developers can work together to create XR experiences that are engaging, immersive
and deliver real value to consumers.

XR applications often require different programs than traditional design tools. “3D
modeling” is the process of creating virtual and visually interactive three-dimensional
models on a computer [49]. People like 3D applications more than traditional 2D
applications because they make the experience more dynamic and interactive. Wu
et al. examined how animated and 3D models in virtual reality advertisements influ-
ence consumers and found that interacting with 3D models can make viewers more
entertained and more likely to have positive attitudes and want to do things like
remember products, buy them, and watch more ads [50].

Many file formats such as OBJ, DAE, FBX and GLB have been developed to use
and share 3D models in XR applications. In this way, it is possible to use the digital
twin of a product across different platforms for marketing purposes. 3D objects and
environments can also be animated, creating dynamic and interactive experiences.
This is particularly useful in industries such as gaming, education, and training,
where consumers can interact with virtual objects and environments to learn new
skills or complete tasks.

Another important aspect of XR design and development is prototyping, and
design tools play an important role in this process. With these tools, designers can
quickly and easily create prototypes of their ideas. This is crucial for testing and
refining ideas quickly and making the necessary real-time changes to the design
when feedback comes in.

VR prototyping tools such as Vuforia, ARKit and A-Frame have many features
and functionalities such as 3D modeling and animation, physics simulation, real-
time rendering and user interaction. They enable designers to create interactive and
immersive virtual reality experiences that can be used in games, education, training,
product design and digital marketing.

Game engines such as Unreal Engine and Unity are used in XR applications
because they provide a powerful and flexible platform for creating interactive 3D
content. They have advanced tools for creating 3D graphics, animation, physical
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Fig. 15 The Matrix Awakens experience by Unreal Engine

simulations and sound effects, making them perfect for XR applications. Further-
more, their game engines are tuned for real-time performance, which is impor-
tant for XR applications that need smooth, responsive and high-quality graphics.
This allows developers to design immersive and interactive XR experiences without
compromising performance. For example, The Matrix Awakens (Fig. 15) experience
developed by Unreal Engine impressed users with its ultrarealistic imagery.

The use of machine learning and DL in XR is expected to become even more
important in the future as these technologies continue to develop and improve.
As XR experiences become more complex and interactive, they will require more
sophisticated algorithms that can process and understand large amounts of data.

Recently, XR applications have been paired with blockchain infrastructures. A
blockchain is a distributed database or ledger shared between the nodes of a computer
network. It stores information in a digital format and is best known for its role in
systems that use digital currencies such as Bitcoin. It ensures that a data record is
accurate and secure and builds trust without the need for a trusted third party.

Blockchain technology offers a number of advantages when used in XR appli-
cations. It can make XR experiences more secure, more open, and less centralized.
It can also stop counterfeiting and fraud in virtual marketplaces where users can
exchange ownership of assets in the virtual world and conduct real business in a
virtual environment [35]. Like NFTs, blockchain technology can also be used to
verify the authenticity and authenticity of content [42]. This completely changes
the way content is created, commoditized, exchanged, and stored for both content
creators and consumers [51]. Nike (Fig. 16) collaborated with artists to create a
collection of NFT sneakers that didn’t really exist, and they fetched hundreds of
thousands of dollars.
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Fig. 16 Nike ‘cryptokicks’ sneakers NFT sold for $130 K

As with blockchain, the use of Artificial Intelligence as a design tool in XR
environments has recently come to the fore [52]. Al is used to create personalized
levels and interactions, especially in gamification experiences. This means that XR
interactions can be tailored to consumers’ needs and preferences. Machine learning
(ML) and deep learning (DL) are Al tools used to make XR applications more useful
[53]. These algorithms can be used to recognize and track objects, track hands and
bodies, recognize and process natural language, understand what is happening in a
scene and make predictions. It also offers opportunities to respond to user actions
in real time and improve the user experience by understanding what is happening in
the scene.

Al tools can collect and analyze data and predict future behavior, allowing
marketers to target ads based on what the audience likes and how they are likely to
buy. Marketers can use this information to target ads based on what the audience likes
and how they are likely to buy [42]. According to Blasco-Arcas et al., consumer data
is an important way for companies to learn how to navigate increasingly competitive
markets [34].

Finally, collaboration is one of the most important factors in designing and devel-
oping XR experiences [28], and design tools play an important role in facilitating this
process. Design tools allow designers, developers, and companies to work together
on a common goal and make sure that everyone is on the same page about the vision
and goals of the project. Collaborative practices ensure that the development process
moves smoothly and quickly, and that the final product is of high quality and meets
consumer needs. Using design tools that facilitate collaboration, teams can work
together to create XR experiences that are new, interesting and deliver real value to
consumers.
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5 Conclusion

XR technologies are revolutionizing the world of marketing by enabling brands to
create realistic, multi-sensory experiences that make people feel more connected to
them. It also enables marketers to gather useful insights about how people behave
and what they like, enabling them to gain new insights about their target market and
tailor their marketing efforts accordingly.

Storytelling is an important part of designing immersive XR experiences. It can
transport users into a world that is not their own, grab their attention, make them
feel something, and give them an experience they will never forget. In this regard,
designers should always work to create a coherent and immersive environment that
supports the narrative. This means that everything from visual and audio design to
haptics must work together to create a seamless experience. The goal of design is to
create an experience that feels natural and intuitive, so the design must be clear so
that the consumer can focus on the story, not the technology.

Gamification is widely used in XR experiences to increase user engagement, moti-
vation, and interaction. Designers play a key role in making XR experiences more
like games because they must think about consumers, their goals and what makes
them tick, as well as the brand story and the XR technology being used. Designers
should create environments that encourage interaction and exploration while also
guiding the user towards specific goals or learning outcomes. Feedback loops help
users maintain interest and motivation by giving them a sense of progress, achieve-
ment, and mastery. The relationship between gamification and XR design is complex
because designers must find a balance between the interactivity of gamification and
the brand value creation goals of the XR experience.

User-centered design is a design approach that places the user at the center
of the design process. Through XR marketing, consumers can have immersive,
engaging, and interactive experiences. User-centric design is particularly important
in marketing, as XR experiences are often complex and require a high level of person-
alization. The design of XR marketing experiences should be easy to understand and
use and aligned with consumers’ needs and expectations.

Ultimately, the success of next-generation XR marketing campaigns depends on
the effective use of XR technology, immersive storytelling, interactive gamifica-
tion and user-centered design, which in turn increases brand awareness, consumer
engagement and sales.
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