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ABSTRACT

E-commerce industry has evolved rapidly over the years. In the year 2023, the global retail e-
commerce sales touched a whooping 5.8 trillion U.S. Dollars (statista,2024). Despite the E-commerce
being a dynamic and evolving industry, it suffers from its limitations such as consumer trust on digital
platforms, the authenticity of the website or applications, possible financial frauds or scam are some of the
most prominent. No tactile experience that is, the customer cannot touch and try how the product would
look, especially in case of clothes and footwear, was another disadvantage. But by employing Augmented
reality (AR) the e-commerce industries are revolutionizing the global markets. AR is the new technology
which by combining the real world with sensory modality produces a 3D model to present the product from
varied angles.
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Introduction

AR sometimes is also referred as mixed reality. “AR can be defined as a system that
incorporates three basic features: a combination of real and virtual worlds, real-time interaction, and
accurate 3D registration of virtual and real objects” (WU et.al., 2013). AR is effectively used to create an
overall better shopping experience for consumers whether in digital shop and in-store retail outlets. By
enabling users to see items like clothing or home décor inside their own rooms before making a
purchase, augmented reality (AR) applications assist in narrowing the gap between online and offline
shopping.

Advantages of AR in E-commerce
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. Visualization of Product: AR plays a pivotal role in enhancing the online shopping experience
of consumers. One of the major concern of consumers is that on digital platforms product can’t
be tried on in real life. But with virtual try-ons, AR makes it easy to try on any product whether
on oneself, like clothes, shoes, makeup. With this technology home décor items can also be
envisaged in the real-world settings. This leads to highly personalized experience which keeps
the consumers locked on to the platform.

. Consumer Conversion Rates: Lack of personal touch is another major drawback of online
shopping but by overcoming the drawbacks of e-commerce platforms, AR helps in increasing
the consumer conversion rates through the features such as virtual try-ons and engages
consumers for personalized and immersive shopping experience. The benefits of this are
reaped in the form of customer retention.
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o Brand Loyalty: Trust plays a crucial role in consumer conversion. A better, high-quality

technology that ensures accuracy of products in digital and real life leads to enhanced
satisfaction in customers. This serves a catalyst to build brand loyalty which leads to higher
retention rate of customers.

. Competitive Advantage: The early adopters of AR has seen a greater level of consumer
engagement, conversion rates and brand loyalty. This shows that the effective use of AR gave
the early adopters a competitive edge and helped in capturing a larger chunk of the market.

. Green Impact: As the product returns rate reduces the environmental harm caused due to
transportation and packaging is reduced. The adoption of AR leads to many such benefits to the
environment that the consumers acknowledge as the consumers of current age are far greater
aware and concerned about the environment.

Literature Review

Shanmugapriya and Pavithra (2024) undertook a study focusing on describing the essence of
e-commerce and artificial intelligence. The study aimed to assess the importance of Al and its usage in
e-commerce. The authors concluded the study by highlighting the innovative and solution providing role
of Al for the problems arising in e-commerce.

Deepshikha Aggarwal (2019) conducted a study to assess the mobile shopping behaviour of
consumers and the factors affecting it. The data was collected using a questionnaire to fulfil the needs of
the study. Numerous statistical methods were used to analyse the data, and conclusions on how different
aspects affect users' behavioural intention to embrace mobile shopping were drawn from the research. In
the study, the technology acceptance model (TAM) was applied. According to the study, the behavioural
intention to use mobile applications for purchasing is positively influenced by the user's technical abilities,
perceived enjoyment, perceived privacy and security, perceived simplicity of use, and considered utility of
the applications.

Spreer and Kallweit (2014) conducted an experimental field study in collaboration with a major
German bookseller to explore the use of an AR application. The findings showed that in order to AR
applications to gain user acceptance, providing user with clear benefits and enjoyable features is a must.

Aggarwal et. al., (2020) undertook a study to assess the impact of different factors on the
consumer satisfaction with respect to mobile shopping. The study focused on the use if smartphones for
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shopping and the different variables that affected the choices that consumers made regarding the use of
mobile phone applications for purchasing products. The data was collected from 102 people using a
guestionnaire. Various statistical tools such as correlation were used to analyze the data. The findings
revealed that numerous factors such as ease of shopping and time saving had motivated the consumers
to shop online via mobile applications.

Sangeetha (2023) highlighted the importance of Al in driving innovative solutions and
enhancing customer experience through personalized shopping. The author further argued that the
demand of ai had pushed many ventures to create solutions for various sectors such as financial,
healthcare etc.

Hanif et. al., (2023) undertook a study to assess the impact of involvement of Artificial
intelligence in E-commerce. The study was based on extensive literature review. The study concluded
that the most liked applications of ai includes personalized shopping, product recommendation and
inventory management.

Atri et. al., (2024) undertook a study to asses consumers information absorption along with
value perceptions had been affected by the Augmented Reality. The study analysed the data collected
from 15 retail stores and 650 respondents using exploratory and confirmatory factor analysis. The
findings showed that hedonic values impacted continuance intention positively and utilitarian values
impacted purchase intention.

Deepshikha Aggarwal (2020) conducted a study to analyse the factors affecting the consumer
behaviour towards technology enabled grocery procurement. The purpose of this study was to ascertain
the factors influencing Indian customers' decisions to buy for food online as well as their attitudes on this
form of purchasing. The primary data collection was done through a questionnaire in the form of an
online survey. The study's findings revealed that customers are affected by a variety of reasons, including
the time savings and convenience offered by online grocery shopping platforms. Further the authors
conclude that respondents were also influenced by the quality of products and the return policy as well as
the level of comfort while using the online shopping website/ app.

Wilson et. al., (2024) evaluated the impact of AR on e-commerce by assessing the effects on
consumer buying behaviour. The study further explored the application of AR in e-commerce in different
sectors such as retail, cosmetics, etc. The findings showed that AR significantly address the
shortcomings of e-commerce by providing benefits to enhance consumer experience.

Jadoun et. al., (2024) conducted a survey to study the importance of brand engagement in
affecting the satisfaction level of consumers availing services of Flipkart. The findings showed that 54%
of the respondents stated that the engagement initiatives such as discounts, special offers, social media
campaigns. etc., have positively influenced their satisfaction levels and in terms of overall satisfaction
49.3% of the responses recorded were neutral.

Dethe and Joy (2023) conducted a study to analyze customer experiences with respect to the
use of augmented reality and to further examine the consumer behaviour and product purchase
satisfaction. The findings of the study showed that the use of AR led to increase in purchase intention
and return rates.

Goyal and Vishal (2022) undertook a study to explore the impact of Mixed reality on buying
experience enhancement of consumers. He found that through integrating the Virtual reality and
Augmented reality technologies (Mixed reality) the consumers experienced higher level of satisfaction.

Chen et. al., (2022) conducted a study to asses the factors leading to and resulting from AR
marketing efforts, integrating customer experience, intention to continue using AR, intention to purchase,
and customer engagement. The authors further integrated these factors within the AR application
framework and found promising opportunities in retail.

A.V. Nikitin (2023) undertook a study to examine the impact of augmented reality in traditional
retail settings and discovered that AR enhances both utilitarian and hedonic aspects of the shopping
experience, leading to increased intentions to patronize the store.

Poushneh and Vasquez-Parraga (2017) conducted a study to explore the main factors behind
consumer satisfaction and dissatisfaction with AR across seven groups. Using both statistical and
qualitative methods, the author found that the key attributes of AR that led to satisfaction included high-
quality augmentation (realistic visuals and telepresence), a high level of informativeness and interactivity,
essential utilities (search functions, narration, quick responses, and touch capabilities), connectivity
(social features), and entertaining elements.
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Kim and Choo (2021) undertook a study to explore the relationship between different types of
products and the sense of presence in AR influencing consumers’ product evaluation. The findings
showed that product attributes and presence in AR affect evaluations through mediators such as
imagery, information fulfilment and psychological ownership.

Research Gap

The integration of Augmented Reality to elevate online shopping experiences of consumers has
been a much-appreciated move. Despite the current literature there is a need to study the difficulties
faced in interface of AR in online shopping experience of consumers and its impact on consumer
intention.

Objectives

. To study the different adversaries faced during the online shopping by consumers.
. To study the impact of different difficulties of AR interface on Consumer Intention.
. To propose a model based on

Research Methodology

This study is based on empirical research. The data for the purpose of this study has been
collected through primary sources. The data is collected through a questionnaire which is apportioned
through Google form. The questionnaire includes 4 sections and all the sections cover questions related
to the study. The Google form is shared with 85 people out of which only 50 people responded.

Data Analysis
Demographics

2. What is your age group?

Gh responses

@ Option 18-25
& 2e-40
A0-B0

. According to the data collected, there are 66 respondents, with 38 (57.6%) falling into the 18-25
age group, 27 (40.9%) falling into the 26-40 age group, 1.5% or 1 respondent falling into the 40-
60 age group. This demonstrates greater response has been recorded from the younger
generation (18-25).
3. What is your gender?
&6 respanzes

& Wzl
® Fomale
Prefer not ta say

. According to the data collected. There are 50 respondents- male and female. Females are 22
(33.4%) and male are 44 (66.7%). It shows that the male respondent is more than the female.
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4, Level of Education
bA responses

»x

®

0 Graduation

@ Post Graduation

@ Doctorate | Professional

. According to the data, 33 or 50% respondents are postgraduates, 23 or 34.8% of respondents
are graduates, and the remaining 9 or 13.6% of respondents are either Post doctorate or
professionals. It represents a high proportion response from postgraduate.

5. How often do you shop online?

b6 responses

& Daily

B Weekly

& Monthly

® vearly

@ Cccasionally
@ Rarely! Never

. 24 or 36.4% of the respondents responded that they shopped online on monthly basis, 23 or
34.8% of the respondents responded that they shopped online occasionally, 11 or 16.7% of the
respondents responded that they shopped online on weekly basis, 5 or 7.6% of the respondents
responded that they shopped online rarely or never, 2 or 3% of the respondents responded that
they shopped online on daily basis and the rest 1 or 1.5% of the respondents responded that
they shopped online on yearly basis.

6. Have you ever used Augmented Reality (AR) features while shopping online?

b& responses

® ves
P No
0 Mayhe
A0 Q%
. 27 or 40.9% of the respondents responded that they used AR while shopping online, 22 or

33.3% of the respondents are not sure if they have used AR while shopping online, and the
remaining 17 or 25.8% of the respondents responded that they never used AR while shopping
online.
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Experience with Augmented Reality on Digital Platforms
7. 0n what type of device do you typically use AR features? (Select all that apply)
66 responses
Smartphane 57 (86.4%)
Tablet

Laptop/ PC

Other

0 20 40 60

. 57 or 86.4% of the respondents responded that they used AR on smartphone while shopping
online, 17 or 25.8% of the respondents responded that they used AR on Laptop or PC while
shopping online, 4 or 6.1% of the respondents responded that they used AR on Tablet while
shopping online, and the rest, 4 or 6.1% of the respondents responded that they used AR
through other means.

8. How often do you experience technical issues (e.g., lag, crashes) when using AR features?

66 responses

® Always

@ Often

@ Sometimes
® Rarely

@ Never

. 32 or 48.5% of the respondents sometimes experienced technical when using AR features, 18
or 27.3% of the respondents rarely experienced technical when using AR features, 11 or 16.7%
of the respondents often experienced technical when using AR features, and the rest 5 or 7.6%
of the respondents never experienced technical when using AR features.

9. How would you rate the ease of use of AR features in online shopping?

66 responses

@ Very Easy
@ Easy

@ Neutral

@ Difficult

@ Very Difficult

. 32 or 48.4% of the respondents found using the AR features easy to use, 31 or 47% of the
respondents were neutral about ease in using the AR features, and the remaining 3 or 4.6% of
the respondents found using the AR features very easy to use. This shows that consumers find
using the Al easy.
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10. Have you ever encountered compatibility issues with your device when trying to use AR?

66 responses

@ Frequently

@ Occasionally
Rarely

@ Never

. 31 or 47% of the respondents rarely encountered compatibility issues with their device when
trying to use AR, 16 or 24.2% of the respondents occasionally encountered compatibility issues
with their device when trying to use AR, 12 or 18.2% of the respondents never encountered
compatibility issues with their device when trying to use AR, and the remaining 7 or 10.6% of the
respondents frequently encountered compatibility issues with their device when trying to use

AR.

11. To what extent do privacy concerns impact your willingness to use AR?

66 responses
@ Significantly
@ Moderately

Slightly
@ Not at all
. 24 or 36.4% of the respondents responded that privacy concerns impact their willingness to use

AR moderately, 10 or 30.3% of the respondents responded that privacy concerns impact their
willingness to use AR slightly, 11 or 16.7% of the respondents responded that privacy concerns
do not impact their willingness to use AR, and the rest 11 or 16.7% of the respondents
responded that privacy concerns impact their willingness to use AR significantly.

12. How much does AR affect your device's battery life during use?

66 responses

@ Significantly
@ Moderately
Slightly
@ Not at all
@ Not Sure

. 1 or 31.8% of the respondents responded that AR moderately affects their device’s battery life
during use, 17 or 25.8% of the respondents responded that AR slightly affects their device’s
battery life during use, 1 or 21.2% of the respondents responded that they are not sure whether
AR affects their device’s battery life during use, 8 or 12.1% of the respondents responded that
AR significantly affects their device’s battery life during use, and the remaining 6 or 9.1% of the
respondents responded that AR does not affect their device’s battery life during use.
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13. How would you describe the accuracy of AR features (e.g., virtual try-ons, product placement)

you have used?
66 responses

@ Very Accurate
@ Accurate

@ Neutral

® Inaccurate

@ Very Inaccurate

. 34 or 51.5% of the respondents remained neutral when asked about the accuracy of AR
features, 26 or 39.4 % of the respondents described the accuracy of AR features as accurate, 2
or 4.5% of the respondents described the accuracy of AR features as inaccurate, 1 or 1.5% of
the respondents described the accuracy of AR features as very inaccurate, and the rest 2 or 3%
of the respondents described the accuracy of AR features as very accurate.

14. Have you ever felt discomfort (e.g., eye strain, motion sickness) while using AR features?

66 responses

@ Yes
@ No

. 38 or 57.6% of the respondents felt no discomfort such as headache while using AR features,
meanwhile 28 or 42.4% of the respondents felt discomfort.
Attitude and Behaviour

15. How often do you feel that the product in real life does not match the AR representation?
66 responses

P Always

® Often

0 Somelimes
@ Rarely

@ Mever

. 30 or 45.5% of the respondents felt that sometimes the product in real life did not match with the
AR representation, 17 or 25.8% of the respondents felt that often the product in real life did not
match with the AR representation, 9 or 13.6% of the respondents felt that rarely the product in
real life did not match with the AR representation, 7 or 10.6% of the respondents felt that always
the product in real life did not match with the AR representation, and the remaining 3 or 4.5% of
the respondents felt that the product in real life always matched with the AR representation.
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16. To what extent do technical difficulties affect your decision to use AR features in the future?
£6 responzes

@ Significantly discourage
@ Somewhat dizcourage
@ No effect

@ Somewhat encourage
@ Significanily encourage

. 33 or 50% of the respondents responded that the technical difficulties has no effect on their
decision to use AR features in the future, 35 or 37.9% of the respondents responded that the
technical difficulties somewhat discourages their decision to use AR features in the future, 4 or
6.1% of the respondents responded that the technical difficulties somewhat encourages their
decision to use AR features in the future, 3 or 4.5% of the respondents responded that the
technical difficulties significantly discourages their decision to use AR features in the future, and
the remaining 1 or 1.5% of the respondents responded that the technical difficulties significantly
encourages their decision to use AR features in the future.

17. Would you prefer shopping with or without AR if it added unnecessary complexity to the
experience?

66 responses

@ Prefer with AR
@ Prefer without AR
@ Mo preference

. When asked if they would prefer shopping with or without AR if it added unnecessary complexity
to the experience, 25 or 37.9% of the respondents responded that they prefer shopping without
AR, 18 or 27.3% of the respondents responded that they had no preference, meanwhile the rest
23 or 34.8% of the responded that they would prefer shopping with AR.

18. Does the privacy concern of using AR affects your decision to use the application ?

64 responses

® Yes
® No

56.3%

. 36 or 56.3% of the respondents have shown concern regards to using AR which affects their
decision to use the application. Meanwhile, 28 or 43.8% of the respondents do not resonate with
the same.
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19. Do you stop using the application when AR feature is not available due to compatibility issues?
64 responses

@ ves
@ No

. The unavailability of AR features due to compatibility issues does discourages 48 or 75% of the
respondents to use the application, meanwhile it impacts the remaining 16 or 25% of the
respondents.

20. Do you avoid using AR features due to battery draining issues?
65 responses

® Yes
® No

. 14 or 21.5% of the respondents indicat ed that they avoid using AR features because of battery
draining issues. In contrast 51 or 78.5% of the respondents reported that battery drainage is not
an issue for them when using AR features.

21. Do you avoid using AR features due to discomforts faced ?

65 responses
@ ves
® Mo
. When asked if the respondents avoid using AR features due to any discomforts faced by them

25 or 38.5% of the respondents answered ‘yes’ indicating that they experience discomfort.
Meanwhile, 40 or 61.5% of the respondents answered ‘no’ indicating they do not experience
discomfort significant enough to deter them from using AR.
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Interpretation

The paper provides valuable interpretation of the customers' experience of augmented reality
(AR) when purchasing online. The findings emphasize the benefits along with the challenges in applying
AR.

. Demographic Realizations

As most (57.6%) of the 66 respondents were in the age range of 18-25 years, the survey
reflects that young consumers are more engaged with AR-facilitated shopping experiences. In addition,
the male (66.7%) respondents outgrew the female (33.4%) ones, indicating a gender-driven preference
for AR-driven shopping spaces.

In terms of educational qualification, 50% were postgraduates, then 34.8% graduates, and the
rest were post-doctorate or professionals. This suggests that an educated population is largely adopting
AR technology in e-commerce.

o Use of AR in Online Shopping: Trends

Though 33.3% of the respondents indicated they did not know if they had used AR, suggesting
unfamiliarity with AR-enabled features, 40.9% of the respondents stated they use AR while shopping
online.

With AR on mobile phones, the majority (86.4%) said that mobile platforms are the primary
setting for AR-based shopping experiences.

Although AR enhances shopping experiences, it is not yet completely seamless; 48.5% of the
respondents sometimes faced technical issues and 27.3% rarely faced such issues.

. Technical Restraints and perceived usability

Though AR is readily accessible, 48.4% of the respondents indicated that it was easy to use;
47% were neutral, which means even if AR is available, its ease of use must be enhanced to increase
consumer confidence.

Though 10.6% of the respondents frequently faced compatibility issues, 47% of the respondents
seldom faced such issues, which means device compatibility remains a hindrance for AR acceptance.

Whereas 16.7% responded that privacy was an acute problem, 36.4% experienced a slight
concern from privacy as affecting their choice of AR. This calls attention to rising data security issues
within the use of AR.

Even when 25.8% were concerned about minimal impact, while 31.8% were certain that AR
moderately impacts the battery life, 21.2% could not definitively determine whether AR is energy
consumptive or not.

° Consumer attitudes and behaviour

Having AR produced discomfort (e.g., headaches or eye strain) in 42.4% of the respondents,
which would hinder overall adoption.

45.5% of the respondents mentioned that AR representations sometimes did not resemble real-
world products and 25.8% mentioned this was often.

Although users find AR valuable, unresolved technical challenges may lower the retention rate;
50% indicated technical issues had no bearing on their willingness to use AR in the future, and 37.9%
indicated that it somewhat dissuaded them.

If AR introduced unnecessary complexity, 37.9% of the sample indicated they liked shopping
without AR, 34.8% indicated they liked using AR, and 27.3% indicated no difference. This means that
while AR is fascinating, it should not make buying complex.

. AR Obstacles to Acceptance

75% of the respondents indicated that compatibility issues discouraged them from using AR,
thus showing how limited technology provides less widespread adoption.

21.5% of the respondents shunned AR due to battery draining issues, which suggests that while
power efficiency is not a significant issue but still affects some users.

38.5% did not use AR due to discomfort, and it is evident that long-term usability problems need
to be addressed if adoption needs to be sustainable.
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Conclusion

The integration of Augmented Reality (AR) in e-commerce has significantly transformed the
online shopping experience by addressing major limitations such as the lack of physical interaction with
the product, consumer trust issues, and concerns over authenticity of the product. Through AR driven
features such as virtual try-ons and 3D visualization, consumers can better assess products before
purchasing, leading to increased engagement, higher conversion rates, and stronger brand loyalty.
Additionally, the adoption of AR has contributed to a more suitable shopping approach by reducing
product returns thereby minimizing environmental impact.

However, while AR enhances the online shopping experience, the challenges remain. Technical
difficulties, compatibility issues, and concerns over privacy and battery consumption affect the seamless
adoption of AR among consumers. The findings from this study indicate that while many consumers find
AR beneficial, some hesitate to use it due to these barriers. Future advancements in AR technology
should focus on improving its accuracy, reducing technical complexities, and ensuring seamless
integration across different devices to maximize its potential in e-commerce.

Overall, AR holds immense promise in shaping the future of online shopping, bridging the gap
between physical and digital retail experiences. As technology advances, businesses that strategically
implements AR solutions while addressing consumer concerns will gain a competitive edge in the
evolving e-commerce landscape.
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