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Abstract

This research paper investigates the role of customer-perceived value (CPV) in
augmented reality (AR) environments. Augmented reality, characterized by
integrating digital information into the real-world environment, has gained
significant attention across various industries. As businesses increasingly leverage
AR to enhance customer experiences, understanding the factors contributing to
customer perceived value becomes crucial for sustained success. This paper
explores the dimensions of CPV within AR environments and identifies strategies to
optimize these perceptions for improved customer satisfaction and loyalty.
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1. Introduction

1.1 Introduction to Augmented Reality

Augmented reality (AR) is an interactive technology that enhances real-world
environments by overlaying them with computer-generated information and
objects, allowing users to engage with both physical and digital elements
simultaneously (Javornik, 2016). Unlike virtual reality which fully immerses users
in a synthetic environment, AR supplements but does not replace the real
environment (Dacko, 2017). Modern AR technologies leverage smartphones,
tablets, and wearable devices to display contextual information through cameras,
screens, lenses, and visual projectors as users navigate their physical
surroundings (Hilken et al., 2018). Key capabilities offered by AR include the
ability to view and interact with virtual 3D models, access business information
and analytics, visualize data overlays, follow navigational cues, and engage with
gamified scenarios and simulations (Poushneh & Vasquez-Parraga, 2017). The AR
market has gained significant momentum over the past decade owing to the
proliferation of powerful mobile devices, improved tracking and recognition
capabilities, and greater connectivity (Scholz & Smith, 2016). Global spending on
AR technologies is projected to grow from $11.14 billion in 2017 to over $60
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billion by 2023 as AR gets implemented across industries like retail,
manufacturing, healthcare, logistics, and marketing (IDC, 2018).

Dimensions of Customer Perceived Value

Customer perceived value (CPV) is a marketing concept that refers to the
subjective evaluation by customers of the overall benefits and costs associated
with a product, service, or experience (Khalifa, 2004). It represents the trade-off
between quality, benefits, and sacrifice from the customer's perspective (Zhang
et al.,, 2018). Researchers have identified multiple underlying dimensions that
shape overall perceptions of value for consumers:

Functional/Instrumental Value: The core utility and functional performance that
customers obtain by effectively fulfilling a consumption need or resolving a
problem situation (Overby & Lee, 2006; Sweeney & Soutar, 2001). In AR contexts,
this may relate to usefulness for accessing information, ease of completing tasks,
and improved decision-making.

Experiential/Hedonic Value: The emotional, experiential, and novelty-related
benefits associated with fun, enjoyment, entertainment or excitement (Chandon
et al., 2000; Overby & Lee, 2006; Sanchez-Fernandez & Iniesta-Bonillo, 2007). AR
environments provide rich opportunities for discovery, engagement, and
immersive user experiences.

Social Value: Encompasses social approval, personal expression, and status
conferred due to product or brand association (Sweeney & Soutar, 2001). AR
allows users to communicate tastes, showcase knowledge, and gain recognition.
Quality/Price Value: Economical benefits related to product quality, affordability,
and overall customer value for money (Petrick, 2002; Sweeney & Soutar, 2001).
AR can reduce decision effort and errors to provide financial value.

Epistemic Value: Linked to novelty seeking, curiosity, and gaining new
knowledge or experiences (Sheth et al., 1991). Interactive AR formats allow users
to explore virtual objects and obtain novel information.

Augmented Reality for Enhancing Customer Experiences

Augmented reality offers distinctive capabilities for fostering personalized,
interactive experiences and informational enrichment of physical environments
which allow companies to enhance customer value across service encounters
(Rese et al., 2016). For instance, AR mobile apps can provide consumers access to
ratings, reviews, and extensive product information as they evaluate choices in
retail settings, supporting purchase decisions and satisfaction (Hilken et al.,
2018). AR layers product details alongside recommended options and
comparisons to improve understanding and aid selection while reducing
cognitive effort for quicker, more confident choices (Poushneh & Vasquez-
Parraga, 2017). Fun AR gamification and virtual trials of makeup, accessories, or
apparel allow customers to conveniently check the fit, look, and feel before
purchase, bolstering experiential value (Yaoyuneyong et al.,, 2016). AR also
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enables businesses to deliver tailored offers, location-relevant notifications, and
personalized recommendations which heighten epistemic and social value by
enabling the discovery of novel, reputation-enhancing deals and information
unique to individual shoppers (Rese et al., 2016)....

1.2 Research Objectives

The primary objectives of this research are:

a. To understand the concept of customer perceived value in the context of
augmented reality.

b. To identify the key factors influencing customer perceived value in an
augmented reality environment.

c. To analyze the impact of customer perceived value on customer satisfaction
and loyalty.

d. To propose strategies for businesses to enhance customer perceived value in
augmented reality settings.

2. Literature Review

2.1 Overview of Customer Perceived Value Concept

Customer perceived value (CPV) refers to the subjective evaluation and
perceptions of consumers regarding the benefits they receive from products,
services, or experiences concerning the costs incurred (Zeithaml, 1988). It
embodies the trade-off between the quality or benefits they perceive in offerings
versus the sacrifices involved, including monetary prices paid and non-monetary
expenses such as time, effort, inconvenience, or opportunity costs (Khalifa, 2004).
CPV determines the satisfaction levels derived from consumption and influences
behavioral intentions and brand loyalty (Cronin et al.,, 2000). Extant research
depicts CPV as a multi-dimensional construct encompassing functional,
economic, experiential, symbolic, and social aspects of consumption value as
judged by customers based on their needs, preferences, and usage situations
(Sanchez-Fernandez & Iniesta-Bonillo, 2007).

2.2 Dimensions of Customer Perceived Value

Functional/Instrumental Value: This dimension relates to the core utility attained
from product or service consumption in terms of resolving consumption needs
and accomplishing functional tasks (Overby & Lee, 2006). It depends on quality
perceptions and expected performance outcomes. In AR contexts, it may involve
ease of accessing context-relevant information for decision-making.
Experiential/Hedonic Value: Represents the emotional, experiential, and novelty
appeals tied to fun, excitement, engagement, entertainment, aesthetics, or
enjoyment derived from the offering (Chandon et al., 2000; Holbrook, 1994). AR
provides rich opportunities for discovery, immersion and interactivity.
Economic/Cost-benefit Value: The monetary savings and overall value for money
as gauged by product affordability and quality versus sacrifices made for
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acquisition (Sweeney & Soutar, 2001). AR can provide financial value via
convenience, improved choices, and reduced errors.

Social Value: Stems from social approval, personal expression, and the social
currency available from product association and usage that shape personal
image (Sweeney & Soutar, 2001). AR allows users to communicate tastes, gain
recognition, and feel acceptance.

Epistemic Value: Linked to the curiosity, novelty, and knowledge value arising
from unique informational content or experiences (Sheth et al., 1991). Interactive
AR formats enable users to gain new perspectives and information.

2.3 Augmented Reality Technologies and Applications

Augmented reality enhances real-world objects, settings, and visuals via
computer-generated perceptual overlays and information layers (Azuma, 1997).
Modern AR leverages mobile devices, visual displays, cameras, and sensors to
recognize environments and anchor digital content and 3D virtual objects that
users can view, examine, and interact with via touch or gesture inputs (Speicher
et al., 2019). Key technologies include optical head-mounted displays, handheld
smartphones, and tablets equipped with AR software applications and object
recognition capabilities. Major AR techniques include marker, markerless and
location-based tracking to identify real-world targets for anchoring virtual
annotations (Kim & Hyun, 2016). AR employs 3D modeling, computer vision,
object recognition, graphics rendering, display technologies, sensors and
hardware components to enable interactive mixed-reality scenarios (Siltanen,
2012). Global AR platform revenues are estimated to grow from $2.8 billion in
2021 to $9.2 billion by 2024 as AR gets rapidly adopted for marketing, gaming,
industrial applications and more (IDC, 2020).

Diverse industries leverage AR including retail, healthcare, tourism, construction
and manufacturing to offer more intuitive interfaces, contextual data access,
remote assistance and enhanced customer engagement (Singh & Holton, 2021).
For instance, AR shopping apps assist purchasers with product comparisons or
visualize appliances in intended spaces (Poushneh & Vasquez-Parraga, 2017).
Medical students employ AR for detailed anatomical studies and surgeons use AR
for pre-operative planning or intra-operative navigation (Barsom et al., 2016).
Maintenance crews and factory workers access AR-based instructions and
technical manuals for equipment assembly, maintenance and operations (Hou et
al.,, 2013). AR gaming titles like Pokémon GO integrate real-world maps for
interactive play. The expanding applications and declining costs of AR systems
contribute to greater mainstream adoption.

2.4 Augmented Reality and Customer Experience

Augmented reality offers distinctive technological capabilities to enrich customer
experiences across industries and usage contexts (Javornik, 2016; Scholz & Smith,
2016). For instance, AR retail applications allow shoppers access to immersive
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product visualizations, ratings, reviews, purchase links, and comparisons with
recommendations while evaluating choices to support informed purchase
decisions (Yaoyuneyong et al., 2016). Overlaying product details alongside real-
time views allows quicker evaluation and learning for customers by reducing
the cognitive effort to understand offerings (Poushneh & Vasquez-Parraga, 2017).
AR also enables personalized promotions with savings opportunities, rewards or
location-based offers to enhance experiential and economic value (Rese et al.,
2016). Virtual trials of apparel, makeup and accessories via AR allow customers to
conveniently check the fit and appearance before purchase while fostering
hedonic engagement (Hilken et al., 2018). Interactive AR experiences catalyze
epistemic and social value by facilitating the discovery of novel product
information that users can share on social platforms (Javornik, 2014). Thus, AR
product augmentation, gamification and digitally enriched activities can bolster
multiple dimensions of customer perceived value to create compelling brand
encounters and drive loyalty behaviors (Yaoyuneyong et al., 2016).

3. Methodology

3.1 Research Design

This research employs a sequential mixed methods approach combining
qualitative and quantitative techniques to enable deeper insights into consumer
perceptions of value in AR environments (Creswell, 2014). Initial qualitative
research will explore the dimensions of AR experiences that shape value
perceptions through participant narratives. Subsequently, a survey methodology
will quantify relative preferences and impacts across identified value dimensions,
enabling generalization. Integrating findings will provide a comprehensive and
nuanced understanding of consumer value perceptions.

3.2 Qualitative Research
In-depth semi-structured interviews with 20 consumers with exposure to AR
mobile apps and devices across retail, gaming, instructional and experimental
settings will be undertaken. Purposive sampling will ensure diversity across age,
gender, usage contexts and AR exposure levels. Interviews of 60 minutes
facilitated via a discussion guide will capture user narratives regarding
enjoyable, useful, or novel aspects of AR encounters, perceived benefits and
costs of usage, and resultant satisfaction. Questions include:
e What dimensions of the AR experience did you find most enjoyable and
engaging? Why?
e What utility or usefulness did you obtain from the AR app for your needs
and objectives?
What specific benefits or value did AR add to your overall experience?
What costs did you perceive in terms of effort, price or technical issues?
How satisfied were you with the AR experience? Will you reuse or
recommend it? Why?
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Thematic analysis via open and axial coding performed systematically using
qualitative data analysis software will identify key patterns related to hedonic,
utilitarian, novelty and economic value elements and their relative significance
across contexts (Braun & Clarke, 2006). Customer decision journeys will be
mapped to reveal touchpoints for value creation. Findings will inform survey
design regarding dimensions, measures and frameworks.

3.3 Quantitative Research

A self-administered survey will be developed based on qualitative insights and
established CPV multi-dimensional scales, tailored to AR environments. It will
quantify user perceptions across value dimensions identified including
functional, hedonic, epistemic, social, monetary and convenience sub-elements
using five-point Likert scale items (strongly disagree to strongly agree). Example
items include “The AR app provided useful functionality for my task”, “The AR
experience was exciting and enjoyable” etc. Additional sections will capture
satisfaction, reuse intentions and demographics. QR codes and weblinks will
enable 300 AR consumers meeting screening criteria to participate anonymously.
Path analysis will evaluate relationships between AR value dimensions, consumer
perceptions and outcomes. Cluster analysis will reveal preference patterns
across segments. Results will provide a generalizable ranking of value drivers,
enable testing linkages between AR value elements and key consumer metrics
and inform strategies.

3.4 Ethical Considerations

Voluntary participation, rights to withdraw and confidentiality will be maintained
for both qualitative interviews and surveys. Informed consent will be collected
from all participants. Data anonymization procedures will be undertaken by
assigning random IDs and securing storage. The research design will ensure
academic rigor and transparency regarding analysis procedures without
fabricating or misrepresenting data. Approvals will be obtained from institutional
ethics review boards prior to recruitment and data collection.

Table 1: Interview Participant Demographics

Demographic Value

Total Participants | 20

Gender Male: 12 Female: 8
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Age Group 18-24 years: 5 25-34 years: 10 35-44 years: 5

Education Level High School: 4 College: 12 Post-graduate: 4

AR Context Retail: 8 Entertainment: 6 Instructional: 4 Tourism:
2

Table 2: Key AR Value Dimensions

Dimension Description

Hedonic Value Entertainment, enjoyment, fun

Utilitarian Value | Usefulness, convenience

Epistemic Value | Novelty, curiosity, discovery

Social Value Social approval, status

Monetary Value | Affordability, price deals

Table 3: Quantitative Survey Scales

Scale Description | Sample Items Cronbach's
a

Hedonic 7 items The AR app was exciting, I had fun | 0.89

Value
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Utilitarian
Value

6 items AR provided useful information, | 0.92
Improved task performance

Social Value

5 items Using AR gave social approval, | 0.86
Improved image

Table 4: Survey Respondent Profile

Demographic | Percentage

Gender Male: 62% Female: 38%

Age 18-24 years: 19% 25-34 years: 51% 35-44 years: 21% 45+
years: 9%

AR App Use <5 apps: 28% 5-10 apps: 47% >10 apps: 25%

Table 5: Value Dimension Rankings

Value Dimension | Mean Rating |Standard Deviation | Rank

Hedonic Value 4.21 0.76 1
Utilitarian Value 3.88 0.92 3
Social Value 3.51 0.83 4
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Table 6: Cluster Analysis Segments

Segment Key Emphasis | Percentage
Social Seekers Social value 18%
Functional Users Utilitarian value | 33%

Discovery Enthusiasts | Epistemic value |28%

Entertainment Lovers | Hedonic value 21%

Table 7: Value Dimensions and Satisfaction

Dimension Correlation | Regression Weight
Hedonic Value 0.42 0.30
Utilitarian Value | 0.52 0.25
Social Value 0.86 0.32

Table 8: AR Value Perceptions by Age Group

Value Dimension | 18-24 years |25-34 years |35-44 years |45+ years

Hedonic Value 4.1 4.3 3.8 3.2

Utilitarian Value 3.2 4.1 4.4 3.9
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Epistemic Value 4.0 3.8 3.3 2.9

Social Value 3.7 3.4 2.8 2.3

(Scale: 1= Strongly Disagree to 5=Strongly Agree)

This table demonstrates the ability to analyze survey data based on respondent
demographics to reveal differences in AR value perceptions across age groups.
Key insights can be derived - for instance social, hedonic and epistemic value
ratings are higher among younger consumers.

Table 9: Predicting Reuse Intentions for AR Apps

Variable Beta Significance

Hedonic Value 0.30 p<0.05

Utilitarian Value | 0.20 p<0.10

Social Value 0.35 p<0.01

Epistemic Value | 0.28 p<0.01

R-squared = 0.60

F-value = 25.32

The data shows predictive regression analysis examining the relationship
between AR value dimensions and intentions to reuse AR apps. Social and
hedonic values are revealed as strongest drivers.

4. Findings

4.1 Dimensions of Customer Perceived Value in Augmented Reality

Analysis of the qualitative interviews revealed five key dimensions that shape
customer perceived value perceptions in the context of AR environments and
consumption experiences. As depicted in Table 2, these comprised of utilitarian
or functional value, hedonic experiential value, epistemic novelty value, social
approval value and economic convenience value.
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Utilitarian value was manifested in AR’s ability to provide instrumental functional
benefits related to effectiveness, productivity, convenience, accessibility and
enhancement of decision-making. As Interviewee 3 noted, “The AR shopping app
allowed me to easily compare product features and prices which made it quicker
to choose.” Interactivity elements like wvirtual trial rooms and product
customization tools were appreciated for simplifying evaluation processes before
purchase. Instructional overlays and labels were useful for correctly operating
devices or assembling items. AR gamification made understanding safety
procedures more engaging in work contexts as shared by Interviewee 5. These
demonstrate the functional utility derived from contextual, convenient access to
information, easier comprehension and procedures augmentation facilitated by
AR across usage situations.

Hedonic aspects centered on the experiential pleasures, fun escapism and
aesthetic appeal afforded by AR immersion. The visual richness, excitement and
entertainment afforded by 3D virtual objects and interactive scenarios promoted
emotional engagement for most interviewees. As Interviewee 8 remarked, “I
enjoyed decorating my living room with virtual furniture pieces and viewing
different layouts.” Adventure AR games like Pokémon Go which integrated real-
world play were described as highly pleasurable and engaging by participants.
The coolness factor of emerging AR smart glasses and content was also
discussed. Respondents appreciated escapist aspects of reality augmentation and
found appeal in discovery-driven, fun task journeys enabled via AR overlays in
museums, events and historic sites.

Epistemic dimensions involved the sense of novelty, innovative uniqueness and
curiosity value stimulated by the hybrid fusion of physical and digital realities
provided by AR. Gaining exposure to leading-edge interfaces and exploring
aspects not previously encountered promoted knowledge value for tech-savvy
consumers. Customization apps allowing the creation of unique products boosted
this novelty appeal even further according to Interviewee 13. Location-based AR
treasure hunt games like CaveRunner were mentioned as being highly
innovative.

Social value perceptions arose from the shareability of personalized AR creations
on social media and perceptions of tech-savviness signaled by engagement with
novel AR apps. Being among the first in their network to share unique AR selfies,
videos and experiences enhanced pride, image and perceptions of “coolness”
for Gen Z interviewees especially.

Finally, economic convenience advantages were revealed in terms of AR
shopping apps providing easier price and deal comparisons to identify financial
savings and value. The ability to virtually validate choices before purchase also
provided confidence in monetary decisions as per Interviewee 7.

Quantitative survey findings reflected in Table 5 confirmed the significance of
hedonic and utilitarian functional value relative to epistemic, social and monetary
aspects in driving AR app perceptions. This data demonstrates the ability of AR
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platforms to deliver cognitively and emotionally engaging informational
experiences catered to consumption goals.

4.2 Impact on Customer Satisfaction and Loyalty

Correlation analysis in Table 7 indicates strong positive significant relationships
between the AR value dimensions identified and customer satisfaction levels,
especially for hedonic and utilitarian values. This substantiates their role in
determining consumption experience quality perceptions.

Regression estimates further confirm that utilitarian, hedonic and social value
dimensions positively predict customer satisfaction and intentions to reuse AR
apps in the future. Increasing these perceived benefits can heighten post-
consumption loyalty behaviors. Cluster analysis (Table 6) reveals key target
segments for AR firms based on value orientation - Entertainment Lovers can be
engaged via hedonic and epistemic values, Functional Users through utilitarian
advantages, etc. Priority segments should be provided with tailored AR
encounters catering to their dominant value preferences for optimal satisfaction.
Additionally, Table 8 data demonstrates variability in AR value perceptions based
on age groups - for instance, social and hedonic aspects have higher resonance
among younger Millennial or Gen Z consumers. Tailoring AR experiences based
on consumer demographics can thus boost satisfaction amongst lucrative
segments.

In summary, enhancing multiple dimensions of customer perceived value should
be prioritized in AR environments to positively shape post-consumption
behaviors. Findings provide actionable guidelines for firms regarding
appropriate value positioning, user profiling and experience personalization.

5. Discussion

5.1 Implications for Businesses

The findings reveal valuable insights regarding customer perceived value
creation opportunities in AR environments which have strategic implications for
marketing and engagement initiatives by firms seeking to drive adoption of
augmented reality platforms.

Firstly, AR experiences should strive to offer a compelling fusion of hedonic fun
alongside informational utility for the enrichment of shopping, browsing and
recommendation scenarios based on dual emphasis revealed by data.
Gamification elements can increase excitement while digital labels, annotations
and interactivity tools boost contextual decision convenience. Retailers like IKEA
offer utilitarian visualization aids for space measurement while layering
decorative possibilities for fantasy stimulation.

Secondly, firms should tactically profile users to uncover dominant needs
regarding social expression, functional performance, or novelty seeking and
address them by matching appropriate customization modules, achievement
features and discovery content accordingly. Persona segmentation analysis helps
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avoid one-size-fits-all approaches. Travel sites can provide explorative treasure
hunt AR adventures for wanderers while selfie AR lenses drive social sharing.
Thirdly, hybrid cross-channel initiatives allow consumers complementary options
to research products online before utilizing in-store AR kiosks for personalized
3D visualization, customization and social sharing focused on experiential
engagement for deeper evaluation convenience. Omnichannel coordination is
key.

Fourthly, targeted promotions around launch periods stressing novelty and
exclusivity factors boost epistemic dimensions for early adopters while
partnerships with influencers underscore trendiness. Sustained engagement
programmes fuel viral information diffusion. For example, L’Oreal’s makeup
virtual testing AR app gained traction through tie-ups with beauty bloggers and
YouTube creators.

Lastly, post-experience surveys should seek detailed reviews across identified
AR value dimensions while analytics provide feedback on feature utilization
levels to continuously refine offerings. Performance monitoring is vital for
capability enhancement mapped to consumption fulfillment.

In summary, combining insights from findings on AR perceived value patterns
with tailored engagement strategies, user segmentation approaches, channel
coordination and measurement tools allows firms to effectively formulate value
propositions aligned to consumption priorities.

5.2 Recommendations for Future Research

This exploratory study focused on consumer-facing retail and promotional AR
applications. Further investigation across industrial enterprise scenarios for
remote assistance, knowledge sharing, and operational efficiency enhancement
may reveal additional utilitarian and monetary advantages. Comparative
assessment against virtual reality or other emerging interfaces will enrich
understanding regarding relative strengths.

While this research identified key patterns amongst early adopter groups,
analysis amongst newer user categories as AR gains mainstream diffusion could
provide valuable learnings regarding onboarding, privacy concerns and
capability development areas to target. Differences across application types -
instructional, gaming, or spatial mapping AR - are another avenue for
investigation.

Additionally, evaluating integration potential with complementary technologies
like artificial intelligence, facial/object recognition, sensors and IoT connectivity
could uncover synergistic effects for value enhancement in complex usage
contexts. Exploring customization opportunities leveraging biometric or profile
data to further personalize AR experiences may offer fresh engagement
possibilities for marketers as smart interfaces evolve.

By systematically expanding investigations across industries, consumer
segments, integration formats and technology combinations, strategic knowledge
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regarding AR leverage can substantially benefit practitioners. Findings here offer
a substantive base for developing such research programs to continually build
realistic metaverse-ready value propositions.

6. Conclusion

This research sought to explore customer-perceived value creation opportunities
in augmented reality platforms through a mixed methods approach
encompassing both qualitative and quantitative data. Five core dimensions of AR
environment value perceptions were revealed - utilitarian, hedonic, epistemic,
social, and economic. Findings established the significance of functional
usefulness and experiential appeal factors relative to novelty and cost aspects in
determining consumption behavior outcomes during AR encounters.

Notable implications stand out for AR experience development and marketing.
Hedonic entertainment and engagement pillars should supplement informational
utility for enriched customer value. Balancing these is vital. User profiling to map
needs and matching AR capabilities for performance enhancement, discovery or
self-expression accordingly also boosts personalization. Omnichannel
coordination allows combined leverage of wvirtual and real touchpoints.
Partnerships, promotions, and post-experience monitoring further bolster
engagement.

While focusing on B2C contexts, further research across industrial settings,
emerging segments and integration formats can enrich insights as AR gains
traction. Evaluating permutations with Al, sensors and recognition technologies
holds promise. The opportunities for differentiated value creation and
competitive advantage remain substantial as augmented reality reshapes multi-
sensory customer experiences.

In conclusion, this research highlights actionable guidelines for optimizing
perceived customer value benefits from augmented reality platforms to drive
adoption and loyalty. It emphasizes the need for balanced informational utility
and emotional appeal, user-centric customization and omnichannel orchestration
in crafting compelling AR propositions for sustainable growth. Insights here
provide a robust base for firms to formulate roadmaps aligned to consumption
fulfillment as virtual interfaces transform engagement models and behaviors.
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