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Introduction 

The emergence of online retailing as a dominant force in the 21st-century marketplace has been 

significantly accelerated by the COVID-19 crisis, prompting an unprecedented shift towards digital 

platforms. This transition has underscored the critical importance of enhancing the customer experience 

(CEX) as a cornerstone for retaining existing customers and attracting new ones. Amidst this digital 

evolution, the application of advanced technologies such as artificial intelligence (AI), augmented 

reality (AR), virtual reality (VR), and mixed reality (MR) is reshaping the online shopping experience, 

contributing substantially to the success of e-commerce ventures (George et al., 2023; Emmanuel Joy, 

2023). 

 

Social commerce (SC) represents another burgeoning trend, facilitating the development of long-term 

relationships between e-retailers and their customers, thereby driving sales. Despite the growing 

significance of CEX within the SC setting, research in this area remains nascent, with conceptual 

frameworks only recently proposed to explore the antecedents and consequences of CEX in this context 

(Soma et al., 2023). Furthermore, MR technology promises to create satisfying customer experiences 

that closely mirror those in physical stores, allowing for the visualization of products in both real-world 

and virtual environments, thereby enhancing the buying experience (Anshul Goyal, 2022). 

However, a persistent challenge within online retailing is navigating the product uncertainty that 

consumers face. The inability to physically interact with products hampers consumers' assessment of 

product quality and fit, influencing their purchasing decisions and willingness to adopt new products 

(George et al., 2023; Huali Chen, 2022). This uncertainty affects not only consumer behavior but also 

has significant implications for firms' pricing strategies and customer acquisition dynamics, particularly 

in scenarios of high uncertainty and minimal quality differentiation between products. 
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In response to these challenges, augmented reality (AR) has emerged as a transformative digital 

technology, seamlessly integrating virtual content with the real world to provide enriched user 

experiences. AR's potential to mitigate product uncertainty in online retailing is notable, offering 

additional information and functionality to mobile shopping experiences. Customers can virtually 

browse and test goods, significantly impacting their purchase decisions and return rates (George et al., 

2023; Randy Wisnu Permana et al., 2023). By incorporating AR into marketing operations, a new level 

of promotion, branding, and consumer involvement is achievable, marking AR as an indispensable tool 

in bridging the information gap between online products and consumers. 

 
Figure 1: The consumer journey in online retailing 

 

2. Theoretical Framework 

Conceptualizing Product Uncertainty 

Product uncertainty in online retailing manifests as a significant barrier to making informed purchase 

decisions. This uncertainty is primarily bifurcated into two distinct categories: product quality 

uncertainty and product fit uncertainty (Theoretical and Conceptual Frameworks, 2023). 

 

Product Quality Uncertainty is characterized by a consumer's indecision regarding the quality, 

reliability, or performance of a product. Such uncertainty often stems from an insufficiency of critical 

information, including but not limited to, the absence of comprehensive reviews or detailed insights 

into a product's durability and functionality. The digital nature of online retailing exacerbates this form 

of uncertainty, as consumers are unable to physically examine products, thus relying heavily on 

available digital information which may be incomplete or ambiguous (A Framework for Considering 

Uncertainty in Software Systems, 2022). 

 

Product Fit Uncertainty, conversely, revolves around doubts concerning whether a product will align 

with the consumer's specific needs, preferences, or expectations. This form of uncertainty arises due to 
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limitations in product descriptions, unclear specifications, or a lack of personalized insights that would 

enable consumers to gauge product suitability accurately. Both dimensions of product uncertainty pose 

considerable challenges in the online shopping environment, fostering hesitation among consumers 

about the product's value and suitability for their needs (Theoretical and Conceptual Frameworks, 

2023; A Framework for Considering Uncertainty in Software Systems, 2022). 

 

Augmented Reality in Retailing 

Augmented Reality (AR) has rapidly emerged as a transformative force within the retail sector, 

especially in online retailing, by offering an innovative and engaging mechanism for consumers to 

interact with products. AR transcends traditional digital barriers by enabling immersive and interactive 

features that enhance the shopping experience (Khashan et al., 2023). 

AR technology facilitates a virtual try-on, product visualization, and interactive product 

demonstrations, allowing customers to visualize products within their actual real-world environments. 

This immersive capability significantly mitigates product uncertainty by providing a richer, more 

detailed understanding of product quality and fit before making a purchase decision (Joy, 2023; 

Jayaswal & Parida, 2023). 

 

The application of AR in e-commerce not only revolutionizes the retail industry by enriching the 

customer experience but also positively influences purchase decisions and diminishes return rates. By 

offering customers the ability to virtually browse and test goods, AR adds unprecedented depth and 

functionality to mobile shopping experiences. Furthermore, AR's adaptability across various product 

categories enhances the overall product experience, thereby boosting customer satisfaction and 

informed decision-making (Handayani, 2023; Interactive Shopping Using Augmented Reality, 2023). 

AR technology embodies the potential to redefine the consumer shopping journey in the digital age. By 

bridging the informational divide between online products and consumers, AR stands as a pivotal 

innovation in enhancing experiences, providing additional product insights, and streamlining decision-

making processes in online retailing (Khashan et al., 2023; Joy, 2023). 

 

Table 1: Various of Studies on Product Uncertainty in Online Retailing 

Reference Key Findings Implications for Consumer Behaviour 

Burke 

(1997) 

Explored the potential of virtual 

shopping and its impact on the retail 

landscape, emphasizing interactive 

technologies. 

Suggests that virtual shopping environments 

could enhance consumer engagement and 

satisfaction by providing immersive 

experiences. 

Hong & 

Pavlou 

(2014) 

Analysed the nature, effects, and 

antecedents of product fit uncertainty 

in online markets. 

Highlights the significant impact of product fit 

uncertainty on consumer trust and purchase 

intentions, underscoring the need for more 

informative product presentations. 

Hwangbo et 

al. (2020) 

Investigated the effects of 3D virtual 

"try-on" technology on online sales 

Demonstrates that 3D virtual try-on 

technologies can significantly reduce product 
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and customer purchasing experiences. fit uncertainty, leading to improved online 

sales and enhanced customer experiences. 

Daowd et al. 

(2021) 

Examined factors affecting eWOM 

credibility, information adoption, and 

purchase intention among Generation 

Y in Thailand. 

Indicates that credible electronic word-of-

mouth (eWOM) can decrease product quality 

uncertainty, influencing information adoption 

and purchase intentions positively. 

Jiang & 

Benbasat 

(2007) 

Explored how different presentation 

formats and task complexity affect 

online consumers' product 

understanding. 

Suggests that interactive and detailed 

presentation formats can effectively reduce 

product uncertainty, leading to better product 

understanding and decision-making. 

Khern-am-

nuai et al. 

(2023) 

Studied the impact of online 

Questions and Answers (Q&As) on 

product sales, focusing on Amazon's 

platform. 

Finds that online Q&As can significantly 

mitigate product uncertainty by addressing 

specific consumer queries, thereby positively 

affecting product sales. 

 

3. Augmented Reality and Consumer Behaviour 

Reducing Product Uncertainty 

Augmented Reality (AR) has emerged as a pivotal technology in the realm of online retailing, 

particularly in its capacity to diminish product uncertainty. Studies have consistently shown that AR's 

immersive and interactive capabilities allow consumers to gain a deeper understanding of products, 

thereby significantly reducing both product quality and fit uncertainty. 

 

For instance, Javornik (2016) explored the various dimensions through which AR applications in 

mobile marketing enhance consumer engagement by providing a more tangible sense of the product. 

This tangible sense is crucial in reducing product uncertainty as it allows consumers to visualize 

products in their own space, effectively bridging the gap between online representations and physical 

reality. Similarly, Rese et al. (2017) found that AR enables consumers to interact with products in a 

way that closely mimics a physical shopping experience, thus significantly reducing uncertainties 

related to product quality and fit. 

 

Comparatively, AR has been shown to outperform traditional online product presentations. Bonetti et 

al. (2018) conducted a study comparing consumer responses to AR presentations versus static images 

and found that AR presentations led to a lower level of perceived risk associated with the product 

quality and fit. This reduction in perceived risk is indicative of reduced product uncertainty, as 

consumers feel more confident in their understanding of the product. 

 

Enhancing Customer Experience and Satisfaction 

Beyond reducing product uncertainty, AR has a profound impact on enhancing the overall customer 

experience and satisfaction in online retailing. The immersive nature of AR creates engaging and 
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memorable shopping experiences, which contribute to higher levels of customer satisfaction and 

loyalty. 

 

Papagiannidis et al. (2017) demonstrated that AR experiences not only enhance the perceived value of 

products but also foster a positive emotional connection with the brand, leading to increased customer 

satisfaction and loyalty. This emotional connection is pivotal in online retailing, where physical 

separation can often dilute brand-consumer relationships. 

Hilken et al. (2017) further emphasized the role of AR in transforming the customer journey by 

providing interactive and personalized experiences that cater to individual consumer needs and 

preferences. The personalization aspect of AR significantly contributes to its effectiveness in enhancing 

customer satisfaction, as consumers feel that their unique needs are being recognized and addressed. 

Moreover, AR has been linked to an increase in purchase intentions. Poushneh and Vasquez-Parraga 

(2017) found that AR experiences positively influence consumers' attitudes towards products, thereby 

increasing their likelihood to make a purchase. This increase in purchase intention is a direct result of 

enhanced customer experience and reduced uncertainty, showcasing the multifaceted benefits of AR in 

online retailing. 

 

AR technology plays a critical role in both reducing product uncertainty and enhancing customer 

experience and satisfaction in online retailing. Through its ability to simulate physical product 

interactions and provide immersive, personalized shopping experiences, AR stands as a transformative 

tool in the digital retail landscape. 

 

4. Implementing AR in Online Retailing 

Technological Considerations 

Implementing Augmented Reality (AR) in online retail platforms requires a multifaceted approach, 

addressing software, hardware, and internet bandwidth to ensure a seamless and efficient user 

experience. 

 

Software Requirements: The foundation of AR implementation is robust AR software that can create 

and manage virtual images, integrate with existing e-commerce platforms, and analyse user 

interactions. Development platforms like ARKit for iOS and ARCore for Android provide essential 

tools for building AR experiences. Additionally, AR software should be capable of supporting 3D 

model rendering and real-time data processing to enable interactive and immersive experiences. 

 

Hardware Considerations: While modern smartphones and tablets are increasingly capable of 

supporting AR, online retailers must consider their target audience's hardware accessibility. For a 

broader reach, AR solutions should be optimized for a range of devices with varying processing powers 

and camera capabilities. Furthermore, for high-end AR experiences, retailers might explore the use of 

specialized AR headsets, though these are currently less common among average consumers. 
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Internet Bandwidth: AR experiences, especially those featuring high-quality 3D models and real-time 

interactions, demand significant data transfer rates. Retailers must ensure that their AR applications are 

optimized for efficient data usage without compromising on quality, to accommodate users with 

varying internet speeds. Techniques such as data compression and adaptive streaming can help mitigate 

bandwidth issues. 

 

Best Practices and Strategies 

Integrating AR into online retailing not only involves technological deployment but also strategic 

planning to maximize its impact on consumer engagement and sales. 

 

Start with a Clear Objective: Define what you aim to achieve with AR — whether it's reducing 

product returns by enhancing product visualization, increasing engagement, or offering unique 

experiences. This objective will guide the development and implementation process. 

 

User Experience is Key: The success of AR in retail hinges on its ease of use and the value it adds to 

the shopping experience. Design AR features that are intuitive and add tangible benefits to the 

consumer, such as try-before-you-buy features for apparel or furniture placement in home decor. 

 

Leverage Analytics for Continuous Improvement: Utilize analytics to gather insights on how 

consumers interact with AR features. This data can inform iterations and improvements, ensuring that 

the AR experience remains engaging and effective in meeting consumer needs. 

 

Educate Your Consumers: Given that AR in retail is still a relatively new concept for many 

consumers, educational content on how to use AR features can drive adoption and enhance the 

shopping experience. 

 

Successful Case Studies: Sephora’s Virtual Artist app and IKEA’s Place app serve as exemplary case 

studies. Sephora’s app allows customers to try on makeup virtually, significantly enhancing the product 

selection process. IKEA’s app enables customers to visualize furniture in their own space, helping to 

reduce uncertainty regarding size and style fit. Both applications have shown how AR can lead to 

increased consumer satisfaction and reduced return rates. 

Expert Recommendations: Experts recommend starting small with AR initiatives and scaling based 

on feedback and performance. Additionally, creating cross-functional teams involving IT, marketing, 

and customer service can ensure that AR implementations are holistic and aligned with broader 

business goals. 

The successful implementation of AR in online retailing requires careful consideration of technological 

requirements and strategic best practices. By focusing on enhancing the customer experience and 

leveraging AR's unique capabilities, retailers can create engaging and value-added shopping 

experiences that drive sales and customer loyalty. 

 

5. Challenges and Future Directions 
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Addressing Technical and Ethical Challenges 

As augmented reality (AR) technology becomes increasingly integral to online retailing, several 

technical and ethical challenges necessitate careful consideration: 

Technical Limitations: While AR technology has advanced significantly, technical limitations remain, 

such as the accuracy of virtual try-on features and the realism of virtual products. These limitations can 

affect the overall user experience and the effectiveness of AR in reducing product uncertainty. 

Additionally, the dependency on consumer hardware capabilities and internet bandwidth can restrict 

the accessibility and smooth functioning of AR applications. 

Privacy Concerns: AR applications often require access to personal data, such as images and spatial 

information, raising privacy concerns. Ensuring data security and privacy becomes paramount, as any 

breach could lead to significant consumer trust issues. Retailers must adhere to stringent data protection 

regulations and ensure transparent communication with users about how their data is used. 

 

Need for Standardization: The lack of standardization in AR technologies can hinder interoperability 

and the seamless integration of AR experiences across different platforms and devices. Establishing 

industry-wide standards could facilitate a more cohesive ecosystem for AR in retail, enhancing both 

developer innovation and consumer adoption. 

 

Future Trends in AR Technology 

The future of AR technology in online retailing is poised for transformative growth, propelled by 

advancements in related fields: 

 

Integration with AI and Machine Learning: Future AR applications are likely to leverage artificial 

intelligence (AI) and machine learning more extensively to create personalized and dynamic shopping 

experiences. For instance, AI could analyse a user's past behaviour to recommend products and 

customize AR experiences accordingly, making them more relevant and engaging. 

 

Enhancements with 5G Technology: The rollout of 5G technology promises to significantly improve 

AR experiences by offering faster data speeds and lower latency. This advancement could enable more 

complex and interactive AR applications that are smoother and more responsive, thereby enhancing the 

user experience. 

 

More Realistic and Interactive Experiences: Ongoing improvements in AR technology will lead to 

more realistic and interactive virtual try-on experiences. Developments in haptic feedback technology 

could also introduce tactile sensations into AR experiences, making them even more immersive. 

 

Wider Adoption and Accessibility: As AR technology becomes more refined and accessible, its 

adoption in online retailing is expected to increase. This trend will likely be supported by more 

affordable and capable consumer devices, as well as improved software development tools that lower 

the barrier to entry for retailers wanting to implement AR solutions. 
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6. Conclusion 

In this chapter, we have delved into the transformative role of Augmented Reality (AR) in the 

landscape of online retailing, particularly highlighting its potential to significantly reduce product 

uncertainty and enhance the overall customer experience. By seamlessly integrating digital information 

with the physical world, AR offers a unique solution to the inherent limitations of online shopping, 

providing consumers with immersive and interactive experiences that closely mimic the tactile 

engagement of in-store shopping. 

 

The exploration of AR's impact began with an examination of how it addresses product quality and fit 

uncertainties. Through virtual try-on features and detailed product visualizations, AR empowers 

consumers to make more informed purchase decisions, reducing the hesitation associated with the 

inability to physically inspect products. Studies cited throughout the chapter have underscored AR's 

effectiveness in comparison to traditional online product presentations, marking a significant 

advancement in how retailers can present their products online. 

 

Further discussion highlighted best practices and strategic considerations for implementing AR in 

online retail platforms, emphasizing the importance of user experience, technological readiness, and the 

strategic integration of AR features that align with consumer needs and preferences. Successful case 

studies provided concrete examples of how AR has already begun to reshape the retail landscape, 

offering insights into the potential for widespread adoption across various retail sectors. 

Addressing the challenges and future directions of AR in retail, the chapter acknowledged ongoing 

technical and ethical challenges, including privacy concerns and the need for standardization. Yet, the 

outlook remains overwhelmingly positive, with advancements in AI, machine learning, and 5G 

technologies poised to further enhance AR applications, making them more realistic, interactive, and 

accessible to a broader audience. 

 

Reflecting on the broader implications of AR for the future of retail, it is clear that AR represents a 

pivotal shift towards blending the convenience of digital shopping with the richness of physical product 

interactions. This convergence promises to redefine consumer expectations and retail strategies alike, 

fostering a retail environment that values engagement, personalization, and informed decision-making. 

As we look to the future, AR stands as a testament to the potential for technology to bridge the gap 

between the digital and physical realms, offering a glimpse into a future where online retailing not only 

replicates but enhances the in-store shopping experience. 

 

The role of AR in transforming online retailing extends beyond mere novelty; it marks a fundamental 

shift towards creating more meaningful, satisfying, and efficient shopping experiences. As retailers 

continue to explore and expand AR capabilities, the future of online retailing looks poised to offer 

consumers an unprecedented blend of digital convenience and the tactile richness of traditional 

shopping experiences. 

 

References 



New Entrepreneurial Trends in Business Marketing Knowledge                ISBN : 978-93-92045-43-7 

Issue No: 1        Volume: 1  

  108 | P a g e  
Book Proceeding. 

1. George, Z., Papageorgiou., & Shuying, You. (2023). Augmented Reality (AR) a New 

Technology for Advertising and Marketing Digital Communications. doi: 

10.1109/ZINC58345.2023.10174141 

2. Emmanuel, Joy. (2023). Revolutionizing E-commerce with 3D Visualization: An Experimental 

Assessment of Behavioural Shopper Responses to Augmented Reality in Online Shopping. doi: 

10.1109/INCET57972.2023.10170472 

3. Randy Wisnu, Permana., Eka Praja, Wiyata, Mandala., & Dewi Eka, Putri. (2023). Augmented 

Reality dengan Model Generate Target dalam Visualisasi Objek Digital pada Media 

Pembelajaran. Majalah ilmiah UPI YPTK. doi: 10.35134/jmi.v30i1.143 

4. R., N., Phursule. (2023). Augmented Reality Snipping Tool. doi: 

10.1109/INCET57972.2023.10170651 

5. Soma, Amol, Dhaigude., & Bijuna, C., Mohan. (2023). Customer experience in social 

commerce: A systematic literature review and research agenda. International Journal of 

Consumer Studies. doi: 10.1111/ijcs.12954 

6. Anshul, Goyal. (2022). Enhancing Customer Buying Experience using MR. International 

Journal For Science Technology And Engineering. doi: 10.22214/ijraset.2022.45205 

7. Huali, Chen. (2022). Impact of Perceived Value Uncertainty on Omnichannel. doi: 

10.1109/MLBDBI58171.2022.00050 

8. Theoretical and Conceptual Frameworks. (2023). doi: 10.4324/b23320-11. 

9. A Framework for Considering Uncertainty in Software Systems. (2022). doi: 

10.1109/compsac54236.2022.00241. 

10. Khashan, M.A., Elsotouhy, M., Alasker, T.H., & Ghonim, M.A. (2023). "Investigating retailing 

customers' adoption of augmented reality apps: integrating the unified theory of acceptance and 

use of technology (UTAUT2) and task-technology fit (TTF)." Marketing Intelligence & 

Planning. doi: 10.1108/mip-03-2023-0112. 

11. Joy, Emmanuel. (2023). "Revolutionizing E-commerce with 3D Visualization: An 

Experimental Assessment of Behavioural Shopper Responses to Augmented Reality in Online 

Shopping." doi: 10.1109/INCET57972.2023.10170472. 

12. Jayaswal, Pragya, & Parida, Biswajit. (2023). "The role of augmented reality in redefining e-

tailing: A review and research agenda." Journal of Business Research. doi: 

10.1016/j.jbusres.2023.113765. 

13. Interactive Shopping Using Augmented Reality. (2023). International Journal For Science 

Technology And Engineering. doi: 10.22214/ijraset.2023.50503. 

14. Handayani, Putu Wuri. (2023). "The influence of augmented reality on E-commerce: A case 

study on fashion and beauty products." Cogent Business & Management. doi: 

10.1080/23311975.2023.2208716. 

15. Burke, R. R. (1997). Do you see what I see? The future of virtual shopping. Journal of the 

Academy of Marketing Science, 25(4), 352-360. 

16. Hong, Y., & Pavlou, P. A. (2014). Product fit uncertainty in online markets: Nature, effects, and 

antecedents. Information Systems Research, 25(2), 328-344. 



New Entrepreneurial Trends in Business Marketing Knowledge                ISBN : 978-93-92045-43-7 

Issue No: 1        Volume: 1  

  109 | P a g e  
Book Proceeding. 

17. Hwangbo, H., Kim, E. H., Lee, S. H., & Jang, Y. J. (2020). Effects of 3D virtual “try-on” on 

online sales and customers’ purchasing experiences. IEEE Access, 8, 189479-189489. 

18. Daowd, A., Hasan, R., Eldabi, T., Rafi-ul-Shan, P. M., Cao, D., & Kasemsarn, N. (2021). 

Factors affecting eWOM credibility, information adoption and purchase intention on 

Generation Y: a case from Thailand. Journal of Enterprise Information Management, 34(3), 

838-859. 

19. Jiang, Z., & Benbasat, I. (2007). The effects of presentation formats and task complexity on 

online consumers' product understanding. MIS Quarterly, 475-500. 

20. Khern-am-nuai, W., Ghasemkhani, H., Qiao, D., & Kannan, K. (2023). The impact of online 

Q&As on product sales: The case of Amazon answer. Information Systems Research. 

21. Javornik, A. (2016). "Augmented reality: Research agenda for studying the impact of its media 

characteristics on consumer behaviour." Journal of Retailing and Consumer Services. 

22. Rese, A., Schreiber, S., & Baier, D. (2017). "Technology acceptance modeling of augmented 

reality at the point of sale: Can surveys be replaced by an analysis of online reviews?" Journal 

of Retailing and Consumer Services. 

23. Bonetti, F., Warnaby, G., & Quinn, L. (2018). "Augmented reality and virtual reality in physical 

and online retailing: A review, synthesis and research agenda." In Augmented Reality and 

Virtual Reality. 

24. Papagiannidis, S., Pantano, E., See-To, E.W.K., & Bourlakis, M. (2017). "Modelling the 

determinants of a simulated experience in a virtual retail store and users’ product purchasing 

intentions." Journal of Marketing Management. 

25. Hilken, T., de Ruyter, K., Chylinski, M., Mahr, D., & Keeling, D.I. (2017). "Augmented reality: 

An ecological blend of the physical and digital worlds." Journal of Business Research. 

26. Poushneh, A., & Vasquez-Parraga, A.Z. (2017). "Discernible impact of augmented reality on 

retail customer's experience, satisfaction and willingness to buy." Journal of Retailing and 

Consumer Services. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


