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ABSTRACT

In the rapidly evolving digital marketing landscape, two emerging
technologies—augmented reality (AR) and blockchain—are gaining
traction as transformative tools. AR offers immersive, interactive
consumer experiences, while blockchain provides a secure, transparent,
and decentralised data infrastructure. This review explores the
application of AR and blockchain individually in digital marketing and
then delves into their convergence: how immersive brandconsumer
experiences enabled by AR can be underpinned by trustworthy data
capture and tokenised mechanisms enabled by blockchain. It discusses
theoretical foundations, practical applications, benefits, challenges,
and future research directions. The goal is to provide a roadmap
for scholars, practitioners, and policymakers seeking to integrate
immersive experiences with secure data frameworks in modern
marketing strategies.
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Introduction

Digital marketing strategies and consumer behaviour
analytics are undergoing profound change. With consumers
demanding richer experiences and more personalised
interactions, marketers are turning to immersive
technologies and advanced data frameworks to stay
competitive. Augmented reality (AR) allows brands to overlay
virtual content onto the physical world, creating novel and
interactive experiences for consumers! Simultaneously,
blockchain technology offers decentralised, immutable,
transparent and tokenised data structures that can mitigate
issues of trust, transparency and data integrity in digital
marketing ?Although AR and blockchain have often been
discussed separately, their convergence holds significant
promise for digital marketing strategies and consumer
behaviour analytics. Immersive experiences via AR produce

rich behavioural data, and blockchain can ensure that this
data is captured, stored and used securely, transparently
and ethically. By integrating these technologies, companies
can deliver engaging experiences while building stronger
consumer trust and datadriven insights.This article reviews
(i) the individual roles of AR and blockchain in digital
marketing; (ii) the synergies of their integration; (iii) practical
implications; (iv) major challenges; and (v) directions for
future research.

Augmented Reality (AR) in Digital Marketing
Definition and Theoretical Foundations

Augmented reality (AR) is an interactive technology that
overlays computer-generated content—such as images,
3D models, animations, or contextual information—onto
a user’s view of the real world, typically via smartphones,
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tablets, or wearable devices. ! Unlike virtual reality,
which immerses users in a fully digital environment, AR
enhances the real-world experience by adding layers
of digital information, thereby creating an enriched
and interactive perception of reality. In marketing, AR
is increasingly employed to create immersive product
experiences, facilitate virtual try-ons, enable gamified
campaigns, and provide contextual information at the
point of purchase.?”?The theoretical underpinnings of AR
adoption and effectiveness in marketing are multifaceted.

The Technology Acceptance Model (TAM) posits that
perceived usefulness (the extent to which AR enhances
task performance, e.g., helping consumers make
informed purchase decisions) and perceived ease of use
(how simple and intuitive the AR interface is) are critical
determinants of user adoption [333]. Consumers are
more likely to engage with AR-enabled applications if
they perceive them as valuable and easy to interact with,
making TAM a foundational framework for understanding
technology acceptance in marketing contexts.The hedonic
and utilitarian framework further complements this
perspective by distinguishing between experiential and
functional value. AR can deliver hedonic benefits through
entertainment, novelty, and immersive engagement,
thereby enhancing brand enjoyment and emotional
attachment. Simultaneously, AR provides utilitarian benefits
by offering practical utility, such as enabling accurate
product visualisation, reducing purchase uncertainty, or
providing real-time product information. Successful AR
campaigns often integrate both hedonic and utilitarian
dimensions, aligning enjoyment with functional value to
maximise consumer satisfaction and purchase intent.>4434

Engagement theory provides another lens, emphasising the
importance of interactive and immersive experiences in
fostering consumer-brand relationships. AR facilitates active
engagement by encouraging consumers to manipulate
virtual objects, explore branded environments, and
participate in gamified experiences. This heightened
engagement can increase attention, improve memory
retention, enhance brand perception, and ultimately
influence purchase behaviour.> %% 5> By combining
immersive sensory stimulation with interactive tasks, AR
transforms passive content consumption into dynamic and
participatory experiences, reinforcing deeper consumer
involvement and loyalty.Furthermore, AR’s integration
with mobile and social platforms allows for context-
aware marketing, where digital overlays can be tailored
to individual user preferences, location, and behaviour
patterns. This synergy between personalisation and
interactivity aligns with contemporary consumer behaviour
analytics, offering marketers rich behavioural data for
segmentation, targeting, and predictive modelling.

Applications in marketing and consumer
behaviour

AR has found multiple applications in digital
marketing

e Virtual tryon: Consumers visualise products (e.g.,
glasses, makeup, apparel) in situ, reducing perceived
risk and increasing purchase intent.*

e Interactive product visualisation: For example,
furniture brands enable consumers to place virtual
items in their homes via AR, improving decision quality
and satisfaction.®

e Gamified and immersive campaigns: Brands deploy AR
filters, locationbased AR experiences and augmented
store environments to boost engagement and social
sharing.®

Research shows that AR enhances consumer attention,
brand engagement, and emotional responses (curiosity,
enjoyment), which positively influence behavioural
intentions.? For example, a systematic literature review
found that AR marketing boosts both hedonic and
utilitarian consumer value by combining interactivity and
augmentation.!

Benefits for consumer behaviour analytics
From an analytics viewpoint, AR offers.

e Richer behavioural data: AR interactions yield metrics
such as dwell time, object manipulation, spatial
movement, and situational context, which can enhance
segmentation and predictive modelling.

e Enhanced engagement and deeper brandconsumer
relationships: These can yield more stable and
meaningful datasets for longterm consumer behaviour
analysis.

e Improved decisionmaking inputs: Because AR
reduces uncertainty (via virtual trials) and increases
involvement, the resultant behavioural data may be
more reliable for modelling purchase intent and loyalty.

Challenges and limitations

Despite its promise, AR adoption faces several
impediments.

High development costs and technical complexity (3D

modelling, tracking, device compatibility).®

e Fragmentation of hardware platforms, variable con-
sumer readiness and adoption barriers.

e Difficulty in measuring ROl for AR campaigns and inte-
grating ARderived behavioural data into conventional
analytics pipelines.

e Privacy and ethical concerns: AR often requires ac-
cess to location, camera, and sensor data; consumer
perceptions of privacy intrusion may limit uptake.’
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Blockchain in Digital Marketing and Consumer
Behaviour Analytics

Definition and relevance

Blockchain is a distributed ledger technology characterised
by decentralised data storage, immutability, transparency,
tokenisation and cryptographic security.? Each transaction
is recorded as a “block” and linked to previous ones,
forming a chain that is tamperresistant and verifiable.
Key features include decentralisation (no single central
authority), immutability (once written, data cannot be
altered), transparency (all transactions visible to authorised
nodes) and smart contracts (selfexecuting agreements
embedded in the chain).In the context of digital marketing
and consumer behaviour analytics, blockchain’s relevance
lies in its ability to provide trustworthy, auditable data flows,
enhance transparency of marketing processes (e.g., ad
impressions, influencer payments), enable consumer data
sovereignty (through decentralised consent management),
and support tokenised reward and loyalty ecosystems.

Applications

Several marketing use cases illustrate blockchain’s
impact.

e Advertising verification: Blockchain can track ad
impressions and clicks in a transparent manner,
significantly reducing ad fraud and improving trust in
programmatic advertising.?

e Consumer data management and privacy: Blockchain
platforms allow consumers to control access to their
data via smart contracts, improving trust and willingness
to share data.?

e Tokenised loyalty and reward programmes: Brands can
issue tokens or digital assets that represent rewards,
which are managed via blockchain, enabling flexibility,
tradability and transparency.®

e  Product provenance and supplychain transparency:
For brands where authenticity and ethical sourcing
matter (e.g., luxury, food, pharmaceuticals), blockchain
allows consumers to trace product origin, enhancing
trust and brand value.®

Benefits and limitations
Benefits.

e Enhanced data trust and integrity, reducing instances
of fraud and manipulation.

¢ Improved transparency in marketing processes (e.g.,
influencer payouts, ad delivery).

e Better consumer data control and privacy, aligning
with evolving regulatory landscapes

e New business models via tokenisation(NFTs,digitalcol-
lectibles) and decentralised engagement.

Limitations.

e Scalability issues and transaction speed concerns in
many blockchain networks.

¢ High implementation cost and technical integration
hurdles with existing systems.°

e Regulatory and legal ambiguity around blockchain
applications (data sovereignty, tokenisation, consumer
rights).

e Limited empirical studies linking blockchain implemen-
tation directly to consumer behavioural outcomes in
marketing contexts.

Table |.Theoretical Frameworks for AR in Digital Marketing

Framework Key Concept Marketing Relevance Example Applications
Technology Perceived usefulness and Explains likelihood of .
. . Virtual try-ons for apparel,
Acceptance Model ease of use influence consumers adopting AR tools furniture visualization apps
(TAM) adoption and applications PP

Hedonic/Utilitarian

Distinguishes between
experiential (hedonic)

Shows how AR creates
enjoyment and practical

AR games for brand
engagement, AR-assisted

enhance engagement

Framework and functional L .
e benefits simultaneously product comparisons
(utilitarian) value
Interactive and Highlights the role of active Gamified AR campaigns,
Engagement Theory immersive experiences participation in building interactive in-store AR

brand-consumer relationships

experiences

Context-Aware
Personalization

AR can tailor content
based on user location,
preferences, and
behavior

Facilitates personalized
marketing strategies,
increasing relevance and
engagement

Location-based AR
promotions, customized
product overlays

Experiential
Marketing Theory

Focuses on creating
memorable, multisensory
consumer experiences

Demonstrates AR’s ability
to enhance emotional
connections and brand recall

Immersive brand storytelling
via AR, virtual showrooms
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Conceptual Synergy: AR + Blockchain

While AR and blockchain have been more often discussed
inisolation, their convergence offers compelling synergies:
AR drives immersive experiences and rich behavioural data;
blockchain provides the infrastructure for trustworthy data
capture, provenance, and tokenised experiences. Together
they enable immersive brandconsumer experiences (via
AR) underpinned by trusted, transparent data flows (via
blockchain), which can support advanced consumer
behaviour analytics and predictive modelling.

Conceptual integration

AR provides the frontend engagement: the consumer sees
and interacts with virtual overlays in realworld contexts,
intensifying brand experience and emotional connection.
Meanwhile, blockchain provides the backend assurance: the
data generated during AR interactions — such as session
duration, object manipulations, user location, and token
rewards — can be securely logged, timestamped, validated
and made auditable. This allows marketers to rely on verified
interaction data for analytics rather than suspect data
streams.

Application possibilities

e Tokenised AR experiences: Brands offer AR virtual
goods or filters that consumers can claim, own and
trade, managed via blockchain as digital assets.
For instance, an AR filter tied to a brand campaign
could issue an NFT that signifies ownership, enabling
consumers to resell or trade it.

e AR campaign behaviour logging: During an AR shopping
experience (e.g., virtual tryon), each interaction can be
logged on a blockchain ledger (subject to consumer
consent) to capture rich, tamperproof data for
modelling purchase intent and loyalty.

e Transparent influencer/AR reward systems: AR
campaigns involving influencers can deploy smart
contracts to ensure automatic, verifiable reward
payments and engagements, reducing opaque
intermediaries and increasing campaign trust.

e Provenance visualisation: A consumer uses AR to
scan a product instore (e.g., a luxury item or food
product) and sees its origin, supplychain status, and
certification via AR overlay; the provenance data is
backed by blockchain, increasing trust and influencing
purchase behaviour.

Implications for consumer behaviour analytics

This convergence offers two major analytics
enhancements.

e Data quality and trust: Blockchainbacked data
logs reduce concerns about fraud, data tampering

or discrepancies, enabling more reliable predictive
modelling of consumer behaviour.

e Rich behavioural variables: AR interaction data
introduces new variables (interaction sequences, spatial
behaviour, context switches) that can feed into machine
learning models to predict consumer preferences,
purchase intent and lifetime value.

Practical Implications for Marketers and
Analysts

Strategy for marketers

Marketers considering AR + blockchain integration

should.

e Focus on consumer value: AR must offer meaningful
experiences (e.g., tryon, virtual environment) rather
than gimmickry, and blockchain must add trust or
authenticity rather than simply being a buzzword.

e Align data strategy: Ensure that AR campaign data
collection is designed with analytics in mind (what
behavioural metrics matter) and that blockchain
frameworks are architected to support data logging,
traceability and consent management.

e Use tokenisation strategically: Token or digital asset
rewards must tie back to brand value and consumer
engagement and offer clarity on utility, ownership and
resale rights.

e Address privacy and consent: AR experiences may
require sensor/camera/location data. Blockchain
systems must incorporate privacybydesign, allow
revocation of consent, and align with data protection
regulations.

e Measure outcomes: Define metrics around immersive
engagement (e.g., AR session time, repeat usage),
trust/tracking (verified interactions), and downstream
behaviour (conversion, loyalty, referrals).

For consumer behaviour analysts & data
scientists

e Integrate new data flows: Analysts can incorporate AR
interaction logs (spatial, temporal, and behavioural)
into existing datasets, and blockchainverified logs
reduce noise and fraud in data.

e Develop predictive models: Machine learning models
can incorporate interaction features (e.g., number
of virtual tryons, dwell time in AR, trading of digital
tokens) and trust metrics (e.g., verified vs unverified
logs) to predict purchase or churn.

e  Ethical analytics: Analysts must ensure transparency in
how data is recorded, consented, stored and analysed,
especially given richer ARbased data collection and
blockchain’s immutable nature.
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Challenges and Future Research Directions
l echnical and operational challenges

e Scalability and realtime performance: Blockchain
transaction latency and AR rendering speed may hinder
realtime interactive campaigns and data logging.

e Platform fragmentation: AR experiences span many
devices (smartphones, tablets, and AR glasses), and
blockchain platforms vary in consensus mechanisms
and interoperability.

e Cost and resource barriers: High cost of AR creation
(3D models, tracking infrastructure) and blockchain
integration. ROl measurement remains underdeveloped.

e Privacy and regulatory compliance: AR collects rich
sensor/location data; blockchain’s immutable nature
may conflict with regulations such as the consumer’s
right to erase data.

e User adoption and value proposition: Many AR
campaigns fail when purpose is unclear; tokenised
rewards or blockchain layers may confuse or alienate
users if value is not clear.

Research gaps and agenda

e  Empirical studies examining integrated AR + blockchain
campaigns: How does the convergence affect consumer
behaviour (e.g., engagement, purchase, loyalty)
compared to AR alone or blockchain alone?

e Longitudinal research tracking how immersive,
tokenised experiences influence repeat purchase, brand
advocacy and reverse behaviour (secondary markets
of digital assets).

e  Crosscultural investigations: How do trust in blockchain,
AR adoption and value perceptions vary across cultural/
regional contexts?

e Analytical model development: Integrate AR be-
havioural data, blockchain verification metrics, and
token trading activity into predictive models of con-
sumer behaviour.

e Ethical and privacy frameworks: Explore how consent,
data sovereignty, revocation rights, and blockchain
immutability interact in AR marketing contexts.

e Business model innovation: Study how tokenised AR
experiences (e.g., branded AR digital assets) create
new revenue streams, community ecosystems and
secondary markets.

Conclusion

The convergence of Augmented Reality (AR) and Blockchain
technology represents one of the most transformative
developments in the evolution of digital marketing and
consumer analytics. Together, these technologies enable
organisations to move beyond traditional, one-dimensional

marketing approaches toward immersive, transparent,
and data-secure ecosystems that redefine how brands and
consumers interact. AR enriches the digital experience by
merging the physical and virtual worlds, providing consumers
with interactive, personalised, and emotionally engaging
content that deepens brand connection. Blockchain
complements this by ensuring that the data produced
through these interactions is authentic, tamper-proof, and
transparent, thereby strengthening consumer trust and
accountability across the marketing value chain.

The integration of AR and blockchain offers a foundation
for richer behavioural analytics, predictive modelling,
and trusted engagement mechanisms. For instance, AR-
based campaigns can capture detailed user interaction
data—such as gaze, gesture, and movement patterns—
while blockchain ensures that this information is securely
recorded, anonymised, and verifiable.

This dual functionality allows marketers to gain actionable
insights into consumer intent while maintaining high ethical
standards for data integrity and privacy. Furthermore,
tokenisation mechanisms powered by blockchain introduce
new business models, including decentralised loyalty
programmes, consumer data marketplaces, and immersive
metaverse experiences, which expand value co-creation
between brands and customers.

However, realising the full potential of AR—blockchain
integration requires addressing several technical,
operational, and organisational challenges.

These include interoperability issues, scalability constraints,
privacy risks, and the high cost of adoption, especially for
small and medium enterprises. Additionally, regulatory
uncertainties surrounding digital identity, data ownership,
and token-based marketing raise questions about
governance and accountability in these hybrid ecosystems.
Future research should therefore focus on empirical
evaluations of integrated AR—blockchain campaigns,
assessing their longitudinal effects on consumer behaviour,
trust formation, and brand equity. Comparative studies
exploring regional, cultural, and sectoral differences in
adoption will help identify contextual factors influencing
effectiveness. Moreover, developing ethical and regulatory
frameworks for immersive, data-intensive marketing
environments will be essential to ensuring responsible
innovation.

For marketers, analysts, and policymakers, the convergence
of immersive experience and secure data infrastructure is
no longer optional—it is emerging as a strategic imperative
in an increasingly data-driven, experience-rich, and trust-
conscious digital marketplace. Embracing this fusion will not
only enhance marketing performance but also reshape the
future of consumer engagement, analytics, and digital trust.
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