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Abstract : 

The integration of Extended Reality (XR)—including Virtual Reality 

(VR), Augmented Reality (AR), and Mixed Reality (MR)—into 

interactive advertising is reshaping how brands communicate with 

consumers. As digital environments become more immersive and 

personalized, XR technologies offer new pathways for consumer 

engagement. This paper explores the advantages, challenges, and 

future directions of XR and Metaverse-based advertising, focusing on 

their transformative potential in modern marketing. 

The study highlights key benefits such as enhanced consumer 

engagement, emotional connection, and the ability to experience 

products in simulated environments before purchase. XR advertising 

allows for hyper-personalization, interactivity, and multi-sensory 

experiences, offering users greater control and deeper involvement. 

Additionally, the convergence of XR with Artificial Intelligence (AI) 

and the Metaverse presents promising opportunities for more 

intelligent and adaptive advertising content. 

Despite these advantages, several challenges persist. These include 

high implementation costs, technological limitations, data privacy 

concerns, and the need for user education. Moreover, the rapidly 

evolving nature of XR technologies requires continuous innovation and 

adaptation by marketers to maintain relevance and effectiveness. 
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Methodologically, the study employed a descriptive and analytical 

approach, supported by a review of relevant literature and case studies. 

The results reveal a growing trend of brands investing in XR 

technologies to improve consumer interaction and brand loyalty. 

In conclusion, XR and Metaverse technologies are poised to redefine 

the landscape of interactive advertising. Future research should explore 

deeper integration with AI, ethical considerations, and methods to 

overcome accessibility barriers, ensuring these technologies are 

inclusive and sustainable. 
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 المدتخلص:
 السعزز والهاقع ،(VR) الافتراضي الهاقع ذلك في بسا (XR) السستد الهاقع تقشيات دمج يُديم

(AR)، السختمط والهاقع (MR)مع التجارية العلامات تهاصل أساليب تذكيل إعادة في 
 أكثر لتربح الرقسية البيئات تطهر ومع ،التفاعمي الإعلان سياق ضسن السدتيمكين
 الهرقة ىذه وتدتكذف. السدتيمكين تفاعل لتعزيز جديدة مدارات XR تقشيات تتيح تخريراً،

 XR تقشيات عمى السعتسدة للإعلانات السدتقبمية والاتجاىات والتحديات السزايا البحثية
الزهء  الدراسة وتدمط، الحديث التدهيق مجال في إمكاناتيا عمى التركيز مع والسيتافيرس،

 وإتاحة أقهى، عاطفي ارتباط وبشاء ،ينالسدتيمك تفاعل تعزيز مثل ،الرئيدية الفهائدعمى 
 XR إعلانات نتسك كسا ،الذراء قرار اتخاذ قبل محاكاة بيئات في السشتجات لتجربة الفرصة

 يسشح مسا الحهاس، متعددة وتجارب والتفاعمية، التخريص عالي محتهى  تقديم من
الهاقع  تقشيات بين التقاطع فإن ذلك، عمى علاوة ،أعسق ومذاركة أكبر تحكساً  السدتخدمين

 ذكاءً  أكثر إعلاني محتهى  لتطهير واعدة آفاقاً  يفتح والسيتافيرسالاصطشاعي  والذكاءالسستد 
 ارتفاع أبرزىا من قائسة، تحديات ىشاك تزال لا السزايا، ىذه ورغم، السدتخدمين مع وتكيفاً 

 تثقيف إلى والحاجة البيانات، بخرهصية الستعمقة والسخاوف التقشية، والقيهد التشفيذ، تكاليف
 قينالسده  عمى تفرض الهاقع السستد لتقشيات الدريعة التطهر وتيرة أن كسا ،السدتخدمين
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 اعتسدت السشيجية، الشاحية من، و وفعاليتيا عمى لمحفاظ فوالتكي السدتسر الابتكار ضرورة
 دراسات وتحميل الرمة ذات الأدبيات بسراجعة مدعهماً  تحميمي، وصفي أسمهب عمى الدراسة

 XR تقشيات في الاستثسار نحه التجارية العلامات تهجو تزايد الشتائج ظيروت ،مختارة حالة
 ومن الستهقع أن تعيد، التجارية لمعلامة الهلاء وزيادة السدتيمكين مع التفاعل تعزيز بيدف
 الأبحاث تدتكذف أن ويشبغي ،ةالتفاعمي اتالإعلان مذيد صياغة والسيتافيرس XR تقشيات

 حهاجز تجاوز وسبل الأخلاقية، والجهانب الاصطشاعي، الذكاء مع أعسقتكاملا  السدتقبمية
 واستدامتيا. التقشيات ىذه شسهلية يزسن بسا الهصهل،

1.Introduction 

The rise of Augmented Reality (AR) and Virtual Reality (VR) in 

advertising has enabled more personalized and immersive consumer-

brand interactions, enhancing emotional engagement and brand recall. 

The integration of AR and VR technologies into marketing strategies 

has transformed how consumers interact with advertisements by 

providing them with more dynamic and interactive experiences 

(Bideau & Riva, 2020, p. 22; Chesney & McManus, 2020, p.12). 

These immersive experiences allow consumers to explore products and 

services in dynamic, interactive environments, enhancing emotional 

engagement, building stronger consumer trust, and fostering long-term 

loyalty. XR-driven advertising enables brands to craft experiences that 

resonate on a deeper level, creating lasting impressions and forging 

stronger connections with their target audiences (Bideau & Riva, 2020, 

p. 22; Jeong & Kim, 2022, p. 754; Scholz & Smith, 2022, p. 213). 

Looking forward, the convergence of XR with artificial intelligence 

(AI), the metaverse, and multisensory communication is expected to 

amplify its capabilities, offering hyper-personalized advertising 

experiences. This integration allows consumers to interact with 

products in real-world contexts, further transforming how brands 

connect with audiences in an increasingly digital and interconnected 

world (Chesney & McManus, 2020, p. 12; Wang & Yu, 2020, p. 210). 
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2.1. Research Problem Difficulty: 

Description: 

The difficulty of the research arises from the complex nature of 

integrating Extended Reality (XR) technologies, such as Augmented 

Reality (AR), Virtual Reality (VR), and Mixed Reality (MR), into 

interactive advertising. This challenge involves understanding how 

these technologies can create immersive experiences that go beyond 

traditional advertising methods, pushing the boundaries of consumer 

engagement. 

 

Causes: 

The complexity of XR integration in advertising is driven by several 

factors, including technological limitations, high production costs, 

consumer adoption hurdles, privacy concerns, and the need for 

seamless cross-platform experiences. Moreover, rapidly evolving XR 

technologies require constant adaptation from marketers and 

advertisers. 

2.2. Research Aims: 

The main aim of the research is to explore how XR technologies are 

transforming interactive advertising, identifying emerging trends, 

challenges, and opportunities. The research also seeks to provide 

insights into how brands can leverage XR to enhance consumer 

engagement and create personalized experiences. 

2.3. Research Importance: 

The importance of this research lies in its potential to guide marketers 

in understanding the evolving landscape of XR in advertising. By 

examining current trends and challenges, the research aims to help 

companies develop effective advertising strategies that integrate XR 

technologies, improving engagement, conversion rates, and overall 

consumer satisfaction. 

2.4. Research Methodology: 

The research methodology involves a qualitative approach, including a 

review of existing literature, case studies, and current applications of 
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XR in advertising. It also includes analysis of the impacts of XR 

technologies on consumer behavior and the future of marketing 

campaigns. 

3. Literature Review: 

1. Dwivedi, Y. K., Hughes, D. L., Ismagilova, E., Aarts, G., Coombs, 

C., Crick, T., ... & Williams, M. D. (2023). Advertising in the 

Metaverse: Opportunities and Challenges. Journal of Business 

.org/10.1016/j.jbusres.2023.113967https://doiResearch, 164, 113967.  

2. Flavián, C., Ibáñez-Sánchez, S., & Orús, C. (2019). The impact of 

virtual, augmented, and mixed reality technologies on the customer 

experience. Journal of Business Research, 100, 547–560. 

https://doi.org/10.1016/j.jbusres.2018.10.050 

3. Kaplan, A. M., & Haenlein, M. (2022). Welcome to the Metaverse: 

A marketing perspective. Journal of Marketing, 86(1), 156–171. 

https://doi.org/10.1177/00222429211067210 

4. Kim, M. J., Kim, J. H., & Lee, C. K. (2023). Exploring immersive 

advertising in virtual worlds: Implications for brand experience and 

purchase intention. Technological Forecasting and Social Change, 187, 

https://doi.org/10.1016/j.techfore.2022.122292122292.  

5. Scholz, J., & Smith, A. N. (2016). Augmented Reality: Designing 

immersive experiences that maximize consumer engagement. Business 

Horizons, 59(2), 149–161.https://doi.org/10.1016/j.bushor.2015.10.003 

6. Ward, B., Bhati, D., Neha, F., & Guercio, A. (2024). Analyzing the 

Impact of AI Tools on Student Study Habits and Academic 

https://arxiv.org/abs/2412.02166Performance. 

4. The Shift from Traditional to Interactive Graphic 5.1. 

Design in Advertising: 

The integration of Virtual Reality (VR) and Augmented Reality (AR) 

into advertising, which initially emerged in gaming and entertainment 

during the early 2000s, has accelerated due to the widespread adoption 

of smartphones and advancements in device performance. This 

technological evolution has led to a significant shift in graphic design 

principles, moving from static, traditional layouts to dynamic, 

interactive environments (Huang & Liao, 2017, p. 135; Jeong & Kim, 

https://doi.org/10.1016/j.jbusres.2023.113967
https://doi.org/10.1016/j.jbusres.2018.10.050
https://doi.org/10.1177/00222429211067210
https://doi.org/10.1016/j.techfore.2022.122292
https://doi.org/10.1016/j.bushor.2015.10.003
https://arxiv.org/abs/2412.02166
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2022, p. 753). As XR technologies continue to evolve, they are 

fundamentally transforming the way visual content is created and 

experienced, fostering deeper engagement and offering innovative 

ways for consumers to interact with advertisements (Bideau & Riva, 

2020, p. 23; Wang & Yu, 2020, p. 210). 

Key transformations in advertising graphic design include: 

4.1.1. Redefining Visual Space in Design: 

The concept of visual space has shifted from two-dimensional (2D) to 

three-dimensional (3D) environments. Designers now create layered 

compositions with depth and dynamic interactions, enabling users to 

engage with content in ways previously impossible with static visual 

structures (Jacobsen & Sarlija, 2019, p. 62; Zhao & Li, 2021, p. 82). 

This change allows for greater immersion and interaction, altering the 

perception of advertisements and creating more engaging experiences 

(Bideau & Riva, 2020, p. 23; Scholz & Smith, 2022, p. 213 

4.1.2. The Role of Colors and Lighting: 

In immersive AR and VR environments, colors and lighting play a 

pivotal role in shaping user perception and emotional responses. 

Realistic lighting effects not only enhance the sense of presence but 

also contribute to a more authentic and engaging experience (Bideau & 

Riva, 2020, p. 24; Jeong & Kim, 2022, p. 754). These visual elements 

are critical for ensuring that virtual environments feel immersive and 

resonate emotionally with the audience (Chesney & McManus, 2020, 

p.14). 

4.1.3. Animation and Interactivity: 

Interactive animations have become a central element in advertising 

within mixed-reality contexts, marking a shift from passive viewing to 

active participation. Technologies like AR and VR necessitate a 

rethinking of traditional graphic design frameworks, resulting in more 

dynamic and engaging advertising experiences (Bideau & Riva, 2020, 

p. 24). Real-time user interaction transforms advertisements into 

experiential encounters (Jeong & Kim, 2022, p. 755). For instance, 

Coca-Cola's 2014 AR bus shelter campaign in London allowed 

passersby to engage with an advertisement through a touchscreen 

interface that responded to their actions—creating a memorable and 
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engaging experience for the public(Figure 1). (Scholz & Smith, 2022, 

p. 215; NParallel, n.d(. 

 

(Fig. 1) Cropped from Coca-Cola’s interactive bus shelter campaign by NParallel, n.d. 

https://www.nparallel.com/case-studies/coca-cola-interactive-bus-shelter-advertising-campaign 

Copyright may apply 

4.2. The interaction between virtual reality and augmented reality 

through mixed reality technologies: 

The future of interactive advertising is increasingly centered on the 

seamless integration of Augmented Reality (AR) and Virtual Reality 

(VR) into cohesive Mixed Reality (MR) experiences. These 

technologies allow consumers to transition fluidly between fully virtual 

environments and real-world spaces enhanced with interactive digital 

elements. For example, a shopper might use AR to preview a product 

in a physical space, then transition into a VR environment to explore 

its features more deeply. This integration holds the potential to 

revolutionize consumer-brand interactions by offering immersive, 

personalized experiences (Rauschnabel et al., 2022; Pino et al., 2023). 

A prime example of this integration is L’Oréal, which combined AR 

for virtual makeup try-ons with VR simulations of beauty salon visits, 

providing users with an entirely immersive and interactive brand 

experience(Figures 2, 3). (Scholz & Smith, 2022, p. 211; GearBrain, 

https://www.nparallel.com/case-studies/coca-cola-interactive-bus-shelter-advertising-campaign
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2018; Fast Company, 2016; Rauschnabel et al., 2022; Pino et al., 

2023). Such integrated approaches highlight the growing potential of 

MR to create impactful, engaging advertising that merges the digital 

and physical realms (Tussyadiah & Park, 2021, p. 310; Wang & Yu, 

2020, p. 204).  

 

(Fig. 2) L’Oréal’s Augmented Reality Makeup App ―ModiFace‖. 

 Source: GearBrain https://www.gearbrain.com/loreal-augmented-reality-makeup-app-
2549290076.html 

Copyright may apply 

 

(Fig. 3) L'Oréal’s Virtual Reality to Expand The "Matrix Academy".  

Source: Fast Company. (2016). https://www.fastcompany.com/3065245/loreal-is-using-virtual-reality-
to-expand-the-matrix-ac 

Copyright may apply 

As immersive advertising continues to evolve, its convergence with 

emerging technologies like Artificial Intelligence (AI), the metaverse, 

and multisensory interfaces is expected to shape the next wave of 

https://www.gearbrain.com/loreal-augmented-reality-makeup-app-2549290076.html
https://www.gearbrain.com/loreal-augmented-reality-makeup-app-2549290076.html
https://www.fastcompany.com/3065245/loreal-is-using-virtual-reality-to-expand-the-matrix-ac
https://www.fastcompany.com/3065245/loreal-is-using-virtual-reality-to-expand-the-matrix-ac
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advertising (Jeong & Kim, 2022, p. 758; Scholz & Smith, 2022, p. 

212). Guarda (2023) (Figure 4) discusses the concept of 

"Metahumanity" in relation to AI and the Metaverse. These 

technologies will enable advertisers to craft deeply personalized, 

emotionally intelligent experiences that adapt to individual user 

contexts, setting new standards for interactivity and consumer 

engagement in digital advertising (Chesney & McManus, 2020, p. 14; 

Wang & Yu, 2020, p. 204). 

 

(Fig. 4) Visualization of the "Metahumanity" concept in the era of AI and Metaverse. 

-new-a-https://dinisguarda.medium.com/metahumanity Source: Guarda (2023). Adapted from 

a3dd709368cd-tech-metaverse-ai-with-narrative-humanity 

Copyright may apply 

5. Advantages of Using Interactive Ads: 

5.1. Enhancing Consumer Interaction and Decision-Making 

through XR Technologies: 

One of the primary advantages of XR in advertising is its ability to 

enhance consumer interaction, fostering stronger brand loyalty (Jeong 

& Kim, 2022, p. 756; Bideau & Riva, 2020, p. 30). By simulating 

lifelike scenarios across virtual, augmented, and mixed-reality 

environments, XR allows users to engage with products in immersive 

settings. This experiential approach provides consumers with a realistic 

preview of goods or services, boosting the appeal and effectiveness of 

online shopping (Tussyadiah & Park, 2021, p. 308). Through deeper 

https://dinisguarda.medium.com/metahumanity-a-new-humanity-narrative-with-ai-metaverse-tech-a3dd709368cd
https://dinisguarda.medium.com/metahumanity-a-new-humanity-narrative-with-ai-metaverse-tech-a3dd709368cd
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interactivity and heightened emotional resonance, XR-based ads 

elevate customer engagement, creating lasting emotional bonds 

between consumers and brands (Zhao & Li, 2021, p. 85). 

5.2. Personalizing Consumer Experience and Influencing 

Behavior: 

XR-based advertisements, particularly AR and VR, excel in 

personalizing content according to user preferences and behaviors 

(Wang & Yu, 2020, p. 206). For instance, AR ads can customize 

experiences based on consumer data, while VR fully immerses users in 

a brand journey (Jeong & Kim, 2022, p. 759). Augmented reality 

further allows for product engagement, such as visualizing how 

furniture fits into a home or trying on makeup in real-time (Bideau & 

Riva, 2020, p. 32). Studies have shown that VR can elicit 27% more 

emotional engagement than traditional 2D ads, which significantly 

influences purchasing decisions and fosters stronger brand loyalty. 

5.3. Pre-Purchase Experience: 

Convincing customers to make a purchase can be challenging without 

the opportunity to physically interact with the product. XR addresses 

this by offering immersive experiences that allow consumers to 

preview products virtually before making a purchase (Scholz & Smith, 

2022, p. 212). For example, Volvo offers virtual car test drives via 

smartphones (Figure 5) (Portland Volvo, 2020), while IKEA’s AR app 

allows customers to see how furniture fits in their homes(Figure 6) 

(XIME Marketing, 2018, Flores & Garza, 2021, p. 49) . These virtual 

try-ons help reduce uncertainty, foster trust, and boost sales (Jeong & 

Kim, 2022, p. 758). 

 

(Fig. 5) Volvo’s virtual car test.  
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Source: Portland Volvo. (2020, November 20). 

https://www.portlandvolvo.com/blog/2020/november/20/volvo-cars-ultimate-driving-simulator-uses-
latest-gaming-technology-to-develop-safer-cars.htm 

Copyright may apply 

 

(Fig. 6) IKEA's ―Place‖ AR app allows users to place virtual furniture in real environments using 
augmented reality.  

Adapted from XIME Marketing (2018). https://ximemarketing.wordpress.com/2018/03/15/ikea-the-
place-ar-app/ 

Copyright may apply 

5.4. Accelerating Decision-Making Speed: 

XR technologies accelerate consumer decision-making by reducing 

hesitation and boosting confidence. Unlike traditional media, which 

can make it difficult to visualize products accurately, XR enables users 

to interact with items in simulated environments (Jacobsen & Sarlija, 

2019, p. 64). For example, L'Oréal’s virtual makeup try-on allows 

consumers to see cosmetic products on their faces in real-time, 

building trust and reducing uncertainty (Huang & Liao, 2017, p. 137). 

This type of immersive experience can also help reduce product returns 

by better aligning customer expectations with actual product 

experiences (Wang & Yu, 2020, p. 206). 

5.5. Introducing New Products to the Market:  

XR, particularly through VR and MR, empowers companies to 

introduce new products in captivating, immersive ways. For instance, 

Adidas promoted its TERREX outdoor apparel line by immersing 

customers in a virtual mountain-climbing adventure (Figure 7)( ICEO, 

2023; Scholz & Smith, 2022, p. 212) 

https://www.portlandvolvo.com/blog/2020/november/20/volvo-cars-ultimate-driving-simulator-uses-latest-gaming-technology-to-develop-safer-cars.htm
https://www.portlandvolvo.com/blog/2020/november/20/volvo-cars-ultimate-driving-simulator-uses-latest-gaming-technology-to-develop-safer-cars.htm
https://ximemarketing.wordpress.com/2018/03/15/ikea-the-place-ar-app/
https://ximemarketing.wordpress.com/2018/03/15/ikea-the-place-ar-app/
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By creating emotional connections through these interactive 

experiences, XR enhances product introduction strategies, increasing 

consumer adoption and brand awareness (Jeong & Kim, 2022, p. 755; 

Wang & Yu, 2020, p. 205). 

 

 

 

 

 

 

 

 

 

 

 

 

 

(Fig. 7) Adidas’s virtual mountain-climbing adventure.  

Source: ICEO. (2023, April 6).  https://iceo.co/blog/a-glimpse-into-the-mirror-world-what-are-its-
benefits-and-risks 

Copyright may apply 

5.6. Reducing Language Barriers: 

Language differences can often hinder global advertising efforts. XR 

technologies, including AR and VR, overcome this barrier by enabling 

the creation of immersive, multilingual experiences. Qatar Airways’ 

use of XR, with a 360-degree virtual tour of its premium cabin and a 

high-fidelity MetaHuman assistant named ―Sama,‖ is an excellent 

example(Figure 8) (Time Out Doha, 2022, April 24;  Bideau & Riva, 

2020, p. 30). These XR experiences engage international audiences 

while breaking down linguistic barriers, elevating the customer 

journey. 

https://iceo.co/blog/a-glimpse-into-the-mirror-world-what-are-its-benefits-and-risks
https://iceo.co/blog/a-glimpse-into-the-mirror-world-what-are-its-benefits-and-risks
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(Fig. 8) Qatar Airways’ MetaHuman assistant.  

Source: Time Out Doha. (2022, April 24). Qatar Airways launches QVerse VR experience. 
https://www.timeoutdoha.com/travel/qatar-airways-launches-qverse 

Copyright may apply 

5.7. Higher Viewing and Interaction Rates: 

XR transforms online shopping by bridging the gap between digital 

and physical retail experiences. Through immersive simulations, 

consumers can explore virtual stores, browse products, and interact 

with items as if they were physically present. IKEA’s AR app, for 

example, helps customers visualize how furniture fits in their home, 

boosting confidence in purchasing decisions (Chesney & McManus, 

2020, p. 18). Additionally, VR ads—such as Oreo’s VR campaign—

capture users' attention more effectively than traditional ads, fostering 

stronger emotional connections with the brand (YouTube,Oreo, n.d.; 

Jeong & Kim, 2022, p. 758).(Figure 9). 

 

https://www.timeoutdoha.com/travel/qatar-airways-launches-qverse
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(Fig. 9) Oreo’s VR campaign 

Source: YouTube. (n.d.). Oreo - The Metaverse Experience. 
https://www.youtube.com/playlist?list=PLHeJu3GMBtZX-6GilqkHfG0MypEF-YGHL 

5.8. Cost Efficiency and Environmental Impact: 

XR offers significant cost savings, especially for large-scale 

presentations. Traditional advertising campaigns often require costly 

physical setups, but XR allows for immersive, interactive experiences 

without the need for extensive infrastructure (Wang & Yu, 2020, p. 

208). For example, luxury fashion brands have used VR to host virtual 

runway shows, offering global audiences front-row access at a fraction 

of the cost (Zhao & Li, 2021, p. 87). Additionally, XR reduces the 

environmental impact of advertising by minimizing the reliance on 

paper and physical materials, aligning with global sustainability efforts 

(Bideau & Riva, 2020, p. 30). 

5.9. Accessibility and Ease of Use Across Demographics: 

XR’s immersive nature makes it accessible to a wide range of 

demographics, regardless of age, cultural background, or location. By 

creating universal and inclusive experiences, XR ads engage diverse 

audiences more effectively than traditional formats, offering a platform 

where individuals can interact with ads in a meaningful way (Jacobsen 

& Sarlija, 2019, p. 72). Whether through AR or VR, XR ensures that 

advertisements are relevant and accessible to global consumers, 

enhancing engagement across demographic boundaries (Tussyadiah & 

Park, 2021, p. 317; Huang & Liao, 2017, p. 140). 

The integration of XR in advertising offers substantial benefits across 

various aspects of consumer engagement and decision-making. These 

https://www.youtube.com/playlist?list=PLHeJu3GMBtZX-6GilqkHfG0MypEF-YGHL
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technologies not only improve the shopping experience but also help 

brands foster deeper emotional connections, enhance personalization, 

and expand their reach in a sustainable manner (Flores & Garza, 2021, 

p. 53; Wang & Yu, 2020, p. 210). As XR continues to evolve, its role 

in reshaping the advertising landscape will only grow, offering 

innovative and cost-effective ways for brands to engage their audiences 

(Chesney & McManus, 2020, p. 24; Zhao & Li, 2021, p. 91). 

6.Future trends of interactive advertising: 

As XR technologies evolve, the future of interactive advertising is set 

to offer increasingly innovative and immersive experiences, pushing 

the boundaries of traditional marketing. Several key trends are shaping 

the future of consumer engagement with brands (Scholz & Smith, 

2022, p. 212; Wang & Yu, 2020, p. 210; Jeong & Kim, 2022, p. 765). 

6.1. Integration of AR and AI: 

The convergence of Augmented Reality (AR) and Artificial 

Intelligence (AI) is poised to deliver more personalized and intelligent 

advertising experiences. AI can analyze real-time user data to 

dynamically adjust content according to individual preferences. This 

allows for hyper-personalized experiences, such as virtual simulations 

of products tailored to a user’s purchasing behavior. For example, 

Nike’s AI-driven app scans feet via smartphone cameras to recommend 

the perfect shoe size (Figure 10), and future versions may offer real-

time customization options like color and design. Similarly, AI-

powered AR experiences, like Google Lens, can recognize objects and 

provide relevant, instant information, setting the stage for interactive 

product ads (Mathews, 2024; Wang & Yu, 2020, pp. 210–211; Flores 

& Garza, 2021, p. 50). 
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(Fig. 10) Nike's AI-driven transformation in product design and customer experience. 

 Adapted from Mathews (2024). https://aimresearch.co/market-industry/how-nike-is-using-ai-to-
transform-product-design-customer-experience-and-operational-efficiency 

Copyright may apply 

6.2. Immersive Advertising in the Metaverse: 

The metaverse offers a fully immersive digital environment where 

consumers can engage with brands through VR headsets. Companies 

are creating branded virtual spaces, such as showrooms or pop-up 

stores, where consumers can explore and test products interactively. 

Examples like Meta’s Horizon Worlds and Gucci’s branded spaces in 

Roblox exemplify how companies can engage younger, tech-savvy 

audiences in immersive virtual shopping experiences, setting a new 

trend for future branding strategies(Figure 11) (Goncharenko, 2022; 

Scholz & Smith, 2022, pp. 215–217; Jeong & Kim, 2022, p. 762; Zhao 

& Li, 2021, p. 88). 

 

 

https://aimresearch.co/market-industry/how-nike-is-using-ai-to-transform-product-design-customer-experience-and-operational-efficiency
https://aimresearch.co/market-industry/how-nike-is-using-ai-to-transform-product-design-customer-experience-and-operational-efficiency
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(Fig. 11) A scene from Gucci Town on Roblox, designed to connect with younger audiences through 

interactive branded experiences.  

roblox/-in-town-a-creates-https://mpost.io/gucci Adapted from Goncharenko (2022). 

Copyright may apply 

6.3. Multisensory Interactive Advertising: 

The future of advertising may transcend the traditional visual and 

auditory experiences to include touch, smell, and taste through haptic 

technologies and sensory feedback systems. Devices like haptic gloves 

can simulate realistic sensations during product interactions, further 

deepening immersion. For instance, AromaJoin integrates scents with 

AR content, enabling users to experience the scent of perfumes 

virtually, enhancing emotional engagement and influencing purchasing 

decisions(Figure12) (Lai, 2023; Bideau & Riva, 2020, p. 30; Jacobsen 

& Sarlija, 2019, pp. 72–73; Zhao & Li, 2021, p. 91). 

 

(Fig.12) The Aroma Shooter wearable emits scents during video playback to create a multi-sensory 

experience.  

-while-scents-blasts-wearable-shooter-aroma-https://www.engadget.com/the Adapted from Lai (2023).

180006793.html-videos-watch-you 

Copyright may apply 

https://mpost.io/gucci-creates-a-town-in-roblox/
https://www.engadget.com/the-aroma-shooter-wearable-blasts-scents-while-you-watch-videos-180006793.html
https://www.engadget.com/the-aroma-shooter-wearable-blasts-scents-while-you-watch-videos-180006793.html
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6.4. Interactive Advertising in Education and Training: 

AR and VR ads can be embedded within educational and professional 

training contexts, offering brands opportunities to introduce products in 

complex fields like medicine or engineering. Medical students could 

virtually perform surgeries using branded tools, subtly embedding 

brand awareness within educational experiences while enhancing 

learning(Fig.13) (University of Manchester Innovation Factory, n.d.; 

Bideau & Riva, 2020, p. 27; Wang & Yu, 2020, pp. 210–211; Jacobsen 

& Sarlija, 2019, p. 70). 

 

(Fig.13) Virtual reality simulation from the "Digital Doctors – VREVO" project.  

Adapted from University of Manchester Innovation Factory (n.d.). 

vrevo/-doctors-https://www.uominnovationfactory.com/projects/digital 

Copyright may apply 

6.5. Real-Time Product Testing: 

AR/VR technologies enable consumers to virtually try products in real-

time, adjusting features like color or size before purchasing. Apps like 

IKEA Place allow users to visualize furniture in their homes through 

AR, while L’Oréal’s AR Makeup Try-on enables users to test cosmetic 

products virtually. This provides consumers with confidence in their 

purchase decisions, even without physical interaction (Flores & Garza, 

2021, pp. 50–51; Zhang & Jiang, 2018, pp. 1134–1135; Tussyadiah & 

Park, 2021, p. 314). 

https://www.uominnovationfactory.com/projects/digital-doctors-vrevo/
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6.6. Cross-Reality Advertising Experiences: 

The convergence of AR and VR platforms allows brands to create 

hybrid advertising experiences. A consumer might scan a product at 

home using AR to access detailed information, then transition to a 

branded virtual store via VR for a more immersive experience (Scholz 

& Smith, 2022, pp. 213–215; Jacobsen & Sarlija, 2019, pp. 68–69; 

Wang & Yu, 2020, pp. 210–211). 

6.7. Public Space Advertising: 

As 5G networks expand and smart cities grow, AR and VR advertising 

will reach public spaces like malls, transportation hubs, and urban 

areas. Consumers equipped with AR glasses or smartphones can 

interact with personalized, location-based digital content, offering 

instant promotions or product engagement (Huang & Liao, 2017, pp. 

139–140; Flores & Garza, 2021, pp. 52–53). 

7. Conceptual Framework of XR in Advertising: 

XR technologies blend the digital and physical realms, enabling real-

time interaction with digital content. This immersive experience 

transforms how brands engage with consumers, offering multi-sensory, 

personalized experiences that surpass traditional media (Bideau & 

Riva, 2020, pp. 26–28; Scholz & Smith, 2022, pp. 215–217; Zhao & 

Li, 2021, pp. 84–86). 

7.1. Interactive Brand Storytelling: 

XR allows brands to craft interactive narratives that immerse 

consumers in the brand story, creating emotional connections through 

participation rather than passive observation (Jeong & Kim, 2022, pp. 

758–760; Zhao & Li, 2021, pp. 85–87; Chesney & McManus, 2020, 

pp. 18–20). 

7.2. Personalized Consumer Experiences: 

By integrating AI with XR, brands can offer highly personalized 

advertising experiences based on consumer behavior and past 

interactions, increasing customer satisfaction and brand loyalty (Wang 

& Yu, 2020, pp. 210–212; Scholz & Smith, 2022, pp. 215–217). 
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7.3. Integration of Real and Virtual Worlds: 

AR and MR enable virtual elements to interact with the real world, 

helping consumers visualize products in real-life contexts, thereby 

aiding in decision making processes (Tussyadiah & Park, 2021, pp. 

310–312; Flores & Garza, 2021, pp. 49–51; Zhang & Jiang, 2018, pp. 

1132–1134). 

7.4. Cross-Platform Consistency: 

To ensure a seamless brand experience, XR must be integrated across 

various devices and platforms. A cohesive consumer journey from 

smartphones to VR headsets or AR displays is crucial (Wang & Yu, 

2020, pp. 207–209; Jacobsen & Sarlija, 2019, pp. 65–66). 

7.5. Ethical and Privacy Considerations: 

Given XR’s immersive nature, advertisers must prioritize data privacy 

and security, ensuring transparency in data collection and maintaining 

consumer trust (Wang & Yu, 2020, p. 213). 

8. Advantages of XR-Driven Interactive Advertising: 

XR-driven advertising offers several key benefits over traditional 

formats: 

8.1. Hyper-Personalization: 

XR ads dynamically adapt to individual behavior, offering tailored 

brand experiences through AI integration and real-time data (Bideau & 

Riva, 2020, p. 23; Chesney & McManus, 2020, p. 13; Wang & Yu, 

2020, p. 210). 

8.2. Integration with Real-World Environments: 

AR integrates seamlessly with the physical world, enhancing the 

consumer experience by making ads more relevant and natural (Huang 

& Liao, 2017, p. 137; Tussyadiah & Park, 2021, p. 310; Zhang & 

Jiang, 2018, p. 1130). 

8.3. Real-Time Interaction: 

Consumers can engage in real-time interactions with ad content, from 

manipulating virtual objects to participating in simulations, enhancing 
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engagement (Flores & Garza, 2021, p. 48; Chesney & McManus, 2020, 

p. 15). 

8.4. Higher Engagement through Gamification: 

Incorporating gamification elements, such as rewards or challenges, 

turns the ad experience into an engaging activity, boosting consumer 

participation (Jacobsen & Sarlija, 2019, p. 65; Scholz & Smith, 2022, 

p. 212). 

8.5. Creating Virtual Communities: 

XR fosters virtual communities, particularly in the metaverse, helping 

brands build long-term relationships with consumers and a sense of 

belonging (Scholz & Smith, 2022, p. 213; Tussyadiah & Park, 2021, p. 

310). 

9. Emerging Trends in XR Advertising: 

As XR technologies continue to evolve, several emerging trends are 

shaping the advertising landscape: 

9.1. Immersive Brand Storytelling: 

XR allows brands to craft immersive narratives where consumers 

actively participate, deepening emotional connections with the brand 

(Zhao & Li, 2021, p. 85; Jeong & Kim, 2022, p. 755). 

9.2. Virtual Try-Ons and Product Previews: 

Virtual try-ons, particularly in fashion and beauty, allow consumers to 

test products like clothing and makeup before purchasing, enhancing 

confidence in their choices (Flores & Garza, 2021, p. 46; Huang & 

Liao, 2017, p. 138). 

9.3. Location-Based AR Campaigns: 

Location-specific AR campaigns enable brands to deliver personalized, 

context-aware ads based on consumers' geographic data (Huang & 

Liao, 2017, p. 140; Tussyadiah & Park, 2021, p. 310). 
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9.4. Social XR Advertising: 

Social media platforms are integrating XR, allowing users to engage 

with ads in their networks, expanding the reach and impact of 

campaigns (Scholz & Smith, 2022, p. 212). 

9.5. AI-Driven Personalization: 

By analyzing user data in real-time, AI enhances XR ads, delivering 

highly tailored content that aligns with individual preferences (Bideau 

& Riva, 2020, p. 25; Wang & Yu, 2020, p. 205). 

9.6. Real-Time Product Testing and Simulations: 

XR allows customers to experience products in real-time, particularly 

for complex products, helping them make more informed decisions 

(Flores & Garza, 2021, p. 46; Jeong & Kim, 2022, p. 758). 

9.7. Cross-Reality Advertising: 

Integrating AR, VR, and MR enables seamless advertising experiences 

that span both virtual and physical spaces (Wang & Yu, 2020, p. 205; 

Scholz & Smith, 2022, p. 215). 

9.8. Sustainability and Eco-Friendly Campaigns: 

XR offers eco-friendly alternatives to traditional advertising by 

reducing the need for physical materials and events, making it an 

attractive option for environmentally-conscious brands (Scholz & 

Smith, 2022, p. 213; Bideau & Riva, 2020, p. 30). 

10. Challenges Facing AR, VR, MR and XR Ads:  

Despite its potential, XR advertising faces several challenges: 

10.1. Economic Challenges and Production Costs: 

The high cost of producing immersive AR, VR, and MR content can be 

a barrier, particularly for smaller businesses.  

Virtual Reality and Extended Reality require specialized devices like 

headsets or AR glasses, along with teams of developers and designers 

to create immersive experiences. These high costs can limit the 

accessibility of these technologies in markets with limited resources 

(Wang & Yu, 2020, pp. 208–209; Jacobsen & Sarlija, 2019, p. 68). 
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10.2. Consumer Access and Technology Adoption: 

While AR can be accessed on smartphones, VR and MR require 

specialized equipment, which may limit accessibility. This hardware 

dependency creates a technological barrier for users who do not own or 

cannot afford devices like VR headsets or MR glasses, thereby 

restricting the reach of immersive advertising campaigns (Chesney & 

McManus, 2020, pp. 17–18). 

10.3. Technical Limitations and Standardization Issues: 

Compatibility issues across devices and platforms can make it difficult 

to create universally compatible XR content. Developers often face 

challenges in ensuring consistent performance and user experience 

across smartphones, VR headsets, AR glasses, and operating systems. 

These limitations can hinder the scalability and accessibility of XR 

campaigns, especially when targeting diverse global audiences 

(Jacobsen & Sarlija, 2019, pp. 68–69; Wang & Yu, 2020, pp. 210–

211). 

10.4. Privacy and Data Security:  

The large amounts of user data collected through XR technologies 

raise concerns about privacy and security. XR environments often 

track users’ physical movements, preferences, and behaviors, which, if 

not managed transparently, may lead to misuse or breaches. 

Transparent data handling practices and compliance with privacy 

regulations are essential to maintain consumer trust and encourage 

broader adoption (Tussyadiah & Park, 2021, pp. 312–313). 

10.5. Psychological, Health, and Social Challenges: 

Immersive experiences like VR and MR can cause health-related 

concerns such as motion sickness, eye strain, and fatigue, particularly 

during prolonged use. These effects can hinder user adoption and limit 

exposure time. Additionally, the isolating nature of VR 

environments—where users are separated from their physical 

surroundings—may contribute to reduced social interaction, raising 

concerns about long-term psychological impacts (Jeong & Kim, 2022, 

pp. 759–760; Zhao & Li, 2021, pp. 86–87). 
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10.6. Integration with Traditional Marketing Channels: 

Coordinating XR advertising with traditional media can be 

challenging, particularly due to the differences in interactivity, content 

formats, and audience expectations. However, a cohesive strategy that 

bridges XR experiences with traditional platforms is essential for 

maintaining a consistent brand message and enhancing the overall 

consumer journey (Jacobsen & Sarlija, 2019, pp. 68–69). 

11. Recommendations for XR Advertising: 

To fully realize the potential of XR advertising and create impactful 

campaigns, the following strategies are recommended: 

11.1. Foster Cross-Disciplinary Collaboration: 

For effective XR campaigns, it is crucial to encourage collaboration 

between marketers, XR developers, UX designers, and content 

creators. This interdisciplinary approach ensures that campaigns are 

not only technologically advanced but also emotionally engaging for 

the target audience. By blending creativity with technical expertise, 

brands can deliver compelling and immersive advertising experiences 

that enhance consumer interaction and brand perception (Bideau & 

Riva, 2020, pp. 28–29; Wang & Yu, 2020, pp. 210–211). 

11.2. Adopt Scalable XR Solutions: 

To ensure the accessibility and sustainability of XR campaigns, brands 

should prioritize scalable solutions that can function across different 

devices and platforms, such as smartphones, VR headsets, and AR 

glasses. This cross-platform approach enables broader audience reach 

while controlling production costs and maintaining adaptability in 

evolving technological landscapes (Jacobsen & Sarlija, 2019, pp. 65–

66). 

11.3. Develop Clear Guidelines and Ethical Standards for Data 

Usage: 

As XR technologies collect significant amounts of consumer data, 

brands must establish transparent data privacy policies and ethical 

guidelines for handling this information. Implementing user consent 

mechanisms and maintaining privacy will help build consumer trust 

and mitigate privacy concerns, ensuring that XR advertising remains 
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both responsible and secure (Wang & Yu, 2020, pp. 208–209; 

Tussyadiah & Park, 2021, pp. 311–312). 

11.4. Invest in Consumer Education: 

To facilitate greater consumer engagement and adoption, brands should 

invest in educational campaigns that explain the functionality and 

benefits of AR, VR, and MR. By bridging the gap between innovation 

and consumer familiarity, such efforts will encourage users to embrace 

immersive technologies, making XR ads more effective and widely 

accepted (Jacobsen & Sarlija, 2019, pp. 68–69; Bideau & Riva, 2020, 

pp. 27–28). 

11.5. Emphasize User-Centric Design: 

Successful XR advertising hinges on the user experience. Brands 

should ensure that XR experiences are intuitive, easy to navigate, and 

enjoyable. Prioritizing user comfort and interaction can foster long-

term engagement and create memorable experiences for a diverse 

audience (Jeong & Kim, 2022, pp. 755–756; Scholz & Smith, 2022, 

pp. 212–213). 

11.6. Track and Measure Success: 

Like any marketing strategy, measuring the effectiveness of XR 

campaigns is essential. Marketers should define clear Key Performance 

Indicators (KPIs) and utilize analytics tools to monitor engagement, 

conversion rates, and consumer sentiment. Regular assessment will 

help refine strategies, optimize campaigns, and ensure long-term 

success (Bideau & Riva, 2020, p. 27; Wang & Yu, 2020, p. 205). 

11.7. Stay Updated with Technological Advancements: 

Since XR technologies are rapidly evolving, brands must stay informed 

about the latest trends, tools, and devices. Regularly updating content 

and incorporating new technologies will help maintain relevance, 

ensuring that campaigns remain competitive and innovative in an ever-

changing digital landscape (Jeong & Kim, 2022, p. 758; Scholz & 

Smith, 2022, p. 213). 
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11.8. Consider Ethical Implications: 

Given the immersive nature of XR advertising, brands must approach 

ethical considerations with care. Avoiding manipulative tactics and 

prioritizing transparency will ensure that consumers' experiences are 

respectful and non-exploitative. Ethical practices should be a core 

principle for every XR campaign, ensuring that brands maintain 

integrity while engaging their audiences (Bideau & Riva, 2020, p. 28; 

Jeong & Kim, 2022, p. 759). 

12. Results and Discussion: 

Results: 

The results indicate that XR technologies, particularly AR, VR, and 

MR, are significantly enhancing interactive advertising. These 

technologies allow brands to offer personalized, immersive 

experiences that increase consumer engagement, foster emotional 

connections, and improve product recall. 

Discussion: 

The discussion highlights the challenges brands face when 

implementing XR technologies in advertising, such as high costs, 

technical limitations, and privacy concerns. Despite these obstacles, 

XR offers transformative potential for personalized marketing, 

immersive brand storytelling, and real-time consumer interaction. 

Summary: 

XR technologies are poised to revolutionize interactive advertising by 

offering innovative and immersive consumer experiences. The research 

reveals the importance of integrating XR with AI, the metaverse, and 

multisensory elements to create highly personalized and engaging 

campaigns. 

13.Conclusion and recommendations: 

13.1. Conclusion: 

In conclusion, XR technologies are reshaping the future of advertising 

by providing new opportunities for brands to engage with consumers in 

meaningful ways. However, overcoming the technical, economic, and 
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privacy challenges is crucial for successfully leveraging XR in 

advertising strategies. 

13.2. Recommendations: 

The research recommends that brands invest in scalable XR solutions, 

prioritize user-centric design, and ensure data privacy and 

transparency. Additionally, fostering cross-disciplinary collaboration 

and staying updated with technological advancements will be vital for 

future success in XR-driven advertising. 
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