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Abstract
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This study explores the impact of Marketing 5.0 techniques—Artificial
Intelligence and Machine Learning (AIML), Big Data Analytics (BDA),
Internet of Things (IoT), Augmented Reality and Virtual Reality (ARVR),
Blockchain Technology (BT), and Voice Search Optimization (VSO)—on
customer engagement (CE). The research employs a regression model with
a sample of 250 respondents to examine the correlations and significance
between these technologies and CE.

The analysis reveals that AIML, BT, and ARVR significantly enhance CE,
with AIML and BT showing the strongest positive correlations. Conversely,
VSO is associated with a negative impact on CE. The regression model
demonstrates an adjusted R-squared value of 0.489, indicating that these
predictors explain a substantial portion of the variability in CE. ANOVA
results confirm the model's statistical significance, emphasizing the
importance of AIML, BT, and ARVR in improving customer interaction
and brand involvement. The findings highlight the transformative potential
of Marketing 5.0 technologies in delivering personalized and immersive
experiences that drive customer loyalty and business growth in a competitive
digital landscape. Organizations should strategically integrate AIML, BT,
and ARVR into their marketing efforts to enhance customer engagement
and gain a competitive edge.
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Introduction

Marketing 5.0 represents a significant paradigm
shift in how businesses engage with consumers in
the digital age. This modern marketing approach
builds upon earlier concepts by integrating advanced
technologies such as Artificial Intelligence (Al),
Big Data Analytics (BDA), the Internet of Things
(IoT), Augmented Reality (AR), Virtual Reality
(VR), Blockchain Technology (BT), and Voice
Search Optimization (VSO). These technologies
work together to create more personalized and

@ H & New Perspective: Journal of Business and Economics (ISSN: 2382-5391)
AW Copyright (c) 2024: Author(s). Published by Kathmandu College of Management

interactive experiences for consumers, moving
beyond traditional methods that primarily focus
on customer acquisition and retention. Instead,
Marketing 5.0 emphasizes fostering deep,
meaningful relationships with customers, which
is essential for long-term success in a competitive
marketplace.

By harnessing Al and machine learning
algorithms, businesses can analyze vast amounts
of customer data in real-time, enabling the
development of highly personalized marketing
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strategies tailored to individual preferences and
behaviors. This level of personalization enhances
customer engagement by delivering timely and
relevant content, products, and services, ultimately
increasing customer satisfaction and loyalty
(Bharadiya, 2023). Furthermore, Marketing 5.0
leverages IoT to connect physical devices, creating
seamless omnichannel experiences that enhance
customer interactions across various platforms.

Technologies such as AR and VR offer
immersive ways for consumers to engage with
brands, allowing for virtual product trials, enhanced
storytelling, and interactive brand experiences.
These technologies provide memorable interactions
that can significantly influence purchasing decisions
and foster emotional connections with brands
(Gupta & Bansal, 2022). Additionally, Blockchain
technology ensures transparency and security in
transactions, which builds trust between brands and
consumers. VSO optimizes customer interactions
through  voice-enabled  devices, providing
convenient and intuitive ways for consumers to
search for information and make purchases.

The significance of Marketing 5.0 lies in
its ability to harness advanced technologies and
data-driven insights to revolutionize customer
engagement and brand success. By integrating
Al and machine learning, businesses can analyze
extensive datasets to uncover deep insights into
consumer behavior and preferences, empowering
marketers to tailor campaigns that resonate
with individual customers (Ahmed, 2024).
Moreover, BDA enables real-time monitoring and
optimization of marketing strategies, ensuring
timely adjustments to maximize effectiveness and
return on investment (ROI).

Marketing 5.0  transforms  customer
engagement by leveraging Al, AR, VR, BDA,
and VSO to deliver personalized, immersive, and
data-driven experiences. By enhancing relevance,
interactivity, and convenience, these technologies
empower businesses to build stronger customer
relationships, drive brand loyalty, and achieve
sustainable growth in a dynamic and competitive
market landscape. The integration of these advanced
technologies is not only a strategic advantage but

a necessity for businesses aiming to thrive in the
increasingly digitalized marketplace.
Problem Statement

Marketing 5.0 represents a transformative
shift in how businesses engage with consumers in
the digital era, integrating advanced technologies
to create personalized and impactful interactions.
Building upon ecarlier marketing paradigms,
Marketing 5.0 harnesses Artificial Intelligence
(Al), Big Data analytics, Internet of Things (IoT),
Augmented Reality (AR), Virtual Reality (VR),
Blockchain, and Voice Search Optimization
(VSO). These technologies enable businesses
to analyze vast amounts of data in real-time,
delivering tailored marketing strategies that
resonate with individual customer preferences and
behaviors. Al and machine learning algorithms
predict consumer needs, optimizing engagement
through timely and relevant content. AR and VR
offer immersive experiences, enhancing brand
storytelling and product interactions. Blockchain
ensures transparency and security, while VSO
simplifies user engagement via voice commands.
Marketing 5.0 empowers businesses to build lasting
customer relationships based on trust, relevance,
and personalized experiences in today's digital
landscape.

Despite the advancements and potential
benefits of Marketing 5.0 technologies, there
exists a gap in understanding their precise impacts
on customer engagement metrics. While Al, Big
Data analytics, IoT, AR, VR, Blockchain, and
VSO promise enhanced customer interaction and
brand loyalty, their effective implementation and
measurable outcomes on Customer Engagement
(CE) are not fully explored. The challenge lies in
comprehensively evaluating how these technologies
contribute to improving customer satisfaction,
loyalty, and overall brand perception. Addressing
this gap is crucial for businesses aiming to optimize
their marketing strategies and achieve sustainable
growth in a competitive digital marketplace. By
investigating the specific influences of Al, Big Data
analytics, IoT, AR, VR, Blockchain, and VSO on
CE metrics, this study seeks to provide actionable
insights that will guide businesses in leveraging
these technologies effectively to foster deeper
customer relationships and drive business success.
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Literature Review

Artificial Intelligence (AI) and Machine
Learning (ML) are integral to Marketing 5.0,
enhancing customer engagement through advanced
data processing and predictive capabilities
(Chander et al., 2022). Al enables businesses
to analyze vast amounts of consumer data,
identifying patterns and predicting behaviors to
personalize marketing efforts (Davenport, 2018).
Machine Learning algorithms refine these insights
over time, optimizing customer interactions by
delivering tailored recommendations and content.
In Marketing 5.0, Al and ML empower brands to
anticipate customer needs, enhance satisfaction,
and foster loyalty through proactive engagement
strategies that adapt in real-time to customer
preferences and behaviors (Rane, 2023).

Big Data and Analytics in Marketing 5.0
revolutionize customer engagement by leveraging
large datasets to uncover actionable insights and
trends. By analyzing consumer behavior patterns and
preferences, Big Data analytics enable businesses
to segment audiences effectively and personalize
marketing campaigns (Mesfar, 2023)). This data-
driven approach ensures that marketing efforts are
targeted and relevant, maximizing engagement
and conversion rates. In essence, Big Data and
Analytics empower marketers in Marketing 5.0 to
make informed decisions, optimize strategies, and
deliver compelling customer experiences that drive
loyalty and satisfaction. (Lies, 2019).

Internet of Things (IoT) transforms customer
engagement in Marketing 5.0 by connecting
physical devices and enabling seamless interactions
between consumers and brands (Gong, 2016).
Internet of things (IoT) can support marketing
activities, customer relationship management,
business intelligence, and product design (Taylor,
et al, 2020). IoT devices collect real-time
data, offering valuable insights into customer
behavior and usage patterns. This data enhances
personalization efforts, allowing businesses to
deliver context-aware marketing messages and
services (Lo & Campos, 2018).

Augmented Reality (AR) and Virtual
Reality (VR) redefine customer engagement
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in Marketing 5.0 by offering immersive brand
experiences that bridge the gap between physical
and digital environments (Razak, 2024). AR
and VR technologies empower brands to weave
immersive narratives that resonate deeply with
consumers, forging solid emotional connections
and fostering unwavering brand loyalty (Gupta, &
Bansal, 2022). These immersive experiences not
only capture consumer attention but also evoke
emotional connections, influencing purchasing
decisions and brand perception. By integrating
AR and VR into marketing strategies, businesses
enhance engagement by providing memorable
and interactive experiences that differentiate their
brands in a competitive market landscape (Alanazi,
2022).

Blockchain Technology enhances customer
engagement in Marketing 5.0 by promoting
transparency, security, and trust in transactions.
Blockchain ensures the integrity of data exchanges,
reducing fraud and enhancing consumer confidence
in digital interactions (Putri, 2022). In marketing,
Blockchain enables secure loyalty programs,
transparent supply chains, and verified customer
reviews, which build credibility and loyalty.
By leveraging Blockchain, businesses can offer
enhanced customer experiences, ensuring that
transactions are reliable and information is
trustworthy. It enhances trust, transparency, and
reduces costs in marketing while building a strong
connection with customers (Hader & Mhamedi,
2020). Thus, Block chain fosters customer
engagement in Marketing 5.0 by providing a
foundation of security and transparency that
enhances customer trust and satisfaction.

Voice Search Optimization (VSO) optimizes
customer engagement in Marketing 5.0 by catering
to the growing preference for voice-enabled
interactions. VSO enables consumers to search
for information, make purchases, and interact
with brands using voice commands (Lambrecht &
Peter, 2022). By integrating VSO into marketing
strategies, businesses enhance accessibility
and convenience, providing seamless customer
experiences that align with modern consumer
behavior. VSO also improves search engine
visibility and user experience, driving higher
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engagement and conversion rates. (Runaite, 2021).
In Marketing 5.0, Voice Search Optimization
facilitates personalized interactions and fosters
customer loyalty by adapting to the evolving ways
consumers interact with brands through voice-
enabled devices and platforms.

Research Objective

To analyze the influence of Marketing 5.0
techniques on customer engagement.

Research Methodology

Table 1

Research Design

Gender Percentage Age group Percentage
Male 63.7 <25 22.3
Female 36.3 26-35 23.4
Education Percentage 3545 27.2
Degree 44.2 >45 27.1
Above Degree 55.8

Note. Sample (n) = 250.

Table 1 reveals a gender distribution where
males constitute 63.7% and females 36.3% of
the sample, suggesting a predominantly male
representation. Age-wise, the largest proportion of
respondents are in the 3545 age group (27.2%),
followed by those under 25 (22.3%), between
26-35 (23.4%), and over 45 (27.1%). In terms of
education, 44.2% hold a degree, while 55.8% have
education beyond a degree, indicating a highly
educated sample. Overall, the sample of 250
respondents is predominantly male, well-educated,
and primarily in the 3545 age group.

Analysis and Discussion
The Cronbach's Alpha values for the

various constructs in this study indicate
generally high levels of internal consistency

and reliability. Constructs such as Dynamic
Pricing, Recommendation Engines, and Wearable
Technology exhibit excellent internal consistency
with Alpha values above 0.80, demonstrating
strong reliability in measurement. Big Data and
Analytics, Augmented Reality and Virtual Reality
(ARVR), and Blockchain Technology also show
good internal consistency with values ranging
between 0.74 and 0.80, suggesting that the items
are reliably capturing their respective constructs.
However, Smart Product Integration within the
Internet of Things shows a slightly lower Alpha
value of 0.709, indicating moderate reliability
and suggesting potential variability in responses.
Overall, the high Cronbach's Alpha values across
most constructs affirm the robustness of the
measurements used in the study.

Table 2
Variables and Reliability
Variable Cronbach's Alpha | Source

Predictive Analytics 765 De Mauro et al. (2022)
Market Segmentation 177 Mandapuram et al. (2020)
Dynamic Pricing 821 Rane et al. (2024)
Recommendation Engines | 812 Rajesh et al. (2021)
Predictive Analytics 765 De Mauro et al. (2022)
Market Segmentation 177 Mandapuram et al. (2020)
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Variable Cronbach's Alpha Source
Big Data and Analytics Predictive Modeling 794 Jeble et al. (2016)
Sentiment Analysis 791 Zahid et al. (2019)
Behavioral Analytics 789 Luo et al. (2019)
Real-Time Data Processing | .787 Ravi et al. (2017)
Internet of Things Smart Product Integration | .709 Shah, S. (2018)
Location-Based Marketing | .757 Cong et al. (2021)
Wearable Technology .801 Turban et al. (2018)
Augmented Reality and | Virtual Try-Ons 187 Wedel et al. (2020)
Virtual Reality Interactive Product Demos | .801 Singh et al. (2023)
AR Advertising 738 Manzoor et al. (2023)
Block chain Technology Smart Contracts 811 Sirothiya et al. (2024)
Tokenization .801 Hines, B. (2020)
Anti-Fraud Solutions 799 Dai et al. (2017)
Voice Search Optimization | Voice Analytics 811 Lambrecht et al. (2022)
Voice SEO 811 Dai et al. (2017)

To analyze the influence of marketing 5.0 X, = Block chain Technology (BT)
techniques on Customer Engagement, a regression X, = Voice Search Optimization (VSO)
model was employed. The details of the fitted B, B, .. B~ Regression coefficients of
model are provided below: predictor variables.

Y=BHB, X B, X 4B X B X B XABXH € € = Random Error

Where;

Following hypothesis were formulated

Y = Customer Engagement (CE) H,: There is no significant influence of Marketing
X, = Artiﬁc.ial Intelligence and Machine 5.0 techniques on customer engagement.
Learning (AIML) ) o
X, = Big Data and Analytics (BDA) The correlations as well as the significant
X, = Internet of Things (IoT) eﬂ”gcts between the six factors and dependent
: variables were shown in Table 3
X, = Augmented Reality and Virtual Reality
(ARVR)
Table 3
Correlation between Variables
CE AIML BDA IoT ARVR BT VSO
CE 1.000
AIML 2422 1.000
BDA 328 425 1.000
IoT .286 .168 .622 1.000
ARVR 487 3356 288 748 1.000
BT 587 424 241 420 426 1.000
VSO .058 117 251 491 567 768 1.000
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The correlation table illustrates the
relationships between Customer Engagement (CE)
and various Marketing 5.0 techniques: Artificial
Intelligence and Machine Learning (AIML), Big
Data and Analytics (BDA), Internet of Things (IoT),
Augmented Reality and Virtual Reality (ARVR),
Blockchain Technology (BT), and Voice Search
Optimization (VSO). Customer Engagement
shows moderate positive correlations with ARVR
(r = 0.487) and BT (r = 0.587), suggesting that
these technologies may effectively enhance
customer interaction and brand involvement. BDA

indicating that leveraging data analytics contributes
significantly to effective customer engagement
strategies. AIML demonstrates a weaker positive
correlation with CE (r = 0.242), while IoT and
VSO exhibit weaker associations (r = 0.286 and r
=0.058 respectively), implying that their impact on
customer engagement may be less pronounced in
this context. Overall, the findings underscore the
potential of ARVR, BT, and BDA in strengthening
customer relationships and brand engagement,
highlighting varying degrees of influence among
these advanced marketing techniques on customer

also correlates positively with CE (r = 0.328),  engagement outcomes.
Table 4
Adjusted R Value
Model R | RSquare | Adjusted R Square | Std. Error of the Estimate Durbin-Watson
1 Slla 331 489 24.55321 516

Optimization

b. Dependent Variable: Customer Engagement

a. Predictors: (Constant), Artificial Intelligence and Machine Learning, Big Data and Analytics,
Internet of Things ,Augmented Reality and Virtual Reality, Block chain Technology, Voice Search

The R Square was .13 1approximately 33.1%
of the variability in Customer Engagement can be
explained by these advanced technologies. The
adjusted R-squared value, which considers the
number of predictors and adjusts for degrees of
freedom, improves to 0.489, indicating a good fit
of the model. The standard error of the estimate
is 24.55321 units, reflecting the accuracy of
predictions made by the model. The Durbin-Watson

statistic of 0.516 suggests positive autocorrelation
in the residuals, implying that neighboring residuals
are correlated. Overall, the model suggests that
AIML, BDA, IoT, ARVR, BT, and VSO are robust
predictors of Customer Engagement, highlighting
their substantial influence on enhancing customer
interaction and involvement with brands. The
ANOVA result was in the following Table.

Table 5
ANOVA
Model Sum of Squares df Mean Square F Sig.
Regression 392.316 5 68.547 719 .005°
Residual 376.288 5 65.458
Total 628.478 10

a. Dependent Variable: Customer Engagement

Optimization

Predictors: (Constant), Artificial Intelligence and Machine Learning, Big Data and Analytics,
Internet of Things ,Augmented Reality and Virtual Reality, Block chain Technology, Voice Search
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The ANOVA table for the regression model
predicting Customer Engagement shows that the
regression model is statistically significant (F(5,
5) = 0.719, p = 0.005). This indicates that the
combined influence of the predictors—Aurtificial
Intelligence and Machine Learning (AIML), Big
Data and Analytics (BDA), Internet of Things (IoT),
Augmented Reality and Virtual Reality (ARVR),
Blockchain Technology (BT), and Voice Search
Optimization (VSO)—is significantly different
from zero in explaining variations in Customer

Volume 7, Issue 1,2024

Engagement. The regression model accounts for
68.547 units of mean square variation in Customer
Engagement, which is substantially higher than the
residual mean square (65.458), suggesting that the
predictors collectively contribute to explaining the
variance in Customer Engagement beyond what is
expected by chance. This supports the conclusion
that AIML, BDA, IoT, ARVR, BT, and VSO are
meaningful predictors of Customer Engagement,
underscoring their importance in influencing
customer interaction and brand involvement

Table 6
Coefficients®
Unstandardized Coefficients | Standardized Coefficients
Model t Sig.
B Std. Error Beta

(Constant) 28.324 18.225 1.578 .005
AIML 10.889 5.456 416 3.147 .001
BDA 2.312 5.998 245 245 .026
IoT 22.587 24.258 485 2.245 .015
ARVR 24.125 17.245 287 2.447 .004
BT 3.589 485 477 3.245 .000
VSO 2.258 .689 -.665 2.247 018
a. Dependent Variable: Customer Engagement

The intercept (Constant) is 28.324, indicating
the estimated Customer Engagement score when
all predictors are zero. AIML shows a significant
positive relationship with Customer Engagement
(B = 0.416, p = 0.001), suggesting that increases
in AIML are associated with higher levels of
Customer Engagement. BDA, IoT, ARVR, and
BT also demonstrate positive relationships
with Customer Engagement, though BDA's
relationship is not statistically significant (p =
0.245). BT has the strongest positive relationship
(B = 0.477, p < 0.001), indicating that increases
in Blockchain Technology correlate strongly
with higher Customer Engagement scores. VSO
shows a negative relationship (B = -0.665, p =
0.018), suggesting that higher levels of Voice
Search Optimization are associated with lower
levels of Customer Engagement. These findings
underscore the varied impacts of these technologies
on Customer Engagement, highlighting AIML,

BT, and potentially IoT and ARVR as significant
drivers of increased customer interaction and brand
involvement.

The regression model effectively demonstrates
that Artificial Intelligence and Machine Learning
(AIML), Blockchain Technology (BT), and,
to some extent, Internet of Things (IoT) and
Augmented Reality and Virtual Reality (ARVR)
positively  influence Customer Engagement.
AIML, BT, and IoT emerge as robust predictors,
suggesting that leveraging these technologies can
enhance customer interaction and increase brand
involvement. However, Voice Search Optimization
(VSO) shows a negative relationship with
Customer Engagement, indicating the need for
cautious implementation without careful strategy
alignment. The model's adjusted R-squared value
of 0.489 indicates a good fit, confirming that these
predictors collectively explain a significant portion
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of Customer Engagement variability beyond
random chance. These findings explain importance
of AIML, BT, IoT, and ARVR in modern marketing
strategies aimed at fostering stronger customer
relationships and increasing brand engagement in
the digital age.

Conclusion

The study on Marketing 5.0 and its impact
on Customer Engagement (CE) offers significant
insights into the transformative role of advanced
technologies in modern marketing strategies. By
examining the effects of Artificial Intelligence and
Machine Learning (AIML), Blockchain Technology
(BT), Internet of Things (IoT), Augmented Reality
and Virtual Reality (ARVR), Big Data Analytics
(BDA), and Voice Search Optimization (VSO),
this research highlights how these technologies
can enhance customer interaction and brand
involvement.

The regression analysis conducted in this
study reveals strong positive relationships between
AIML, BT, and ARVR with CE, indicating that
these technologies are effective in fostering deeper
connections between brands and consumers. AIML,
in particular, demonstrates a remarkable ability
to personalize customer experiences, tailoring
interactions based on individual preferences and
behaviors. Similarly, BT enhances transparency
and trust in transactions, which is crucial for
building long-term customer relationships. ARVR
technologies provide immersive experiences that
engage customers on a new level, allowing them
to interact with products and services in innovative
ways.

Conversely, the study identifies challenges
associated with the implementation of VSO,
which is found to have a negative impact on CE.
This underscores the necessity for businesses to
carefully align their strategies when integrating
voice search technologies. The negative correlation
suggests that while VSO has potential, its current
application may not resonate with customers as
effectively as other technologies, indicating a need
for further refinement and understanding of user
preferences.

Overall, Marketing 5.0 represents a pivotal
shift in the marketing landscape, empowering
businesses to deliver personalized, immersive, and
data-driven customer experiences. The findings
of this study suggest that organizations should
prioritize the adoption of AIML, BT, and ARVR
to enhance customer engagement effectively. By
leveraging these technologies, businesses can create
more meaningful interactions that not only drive
customer loyalty but also foster sustained growth
in an increasingly competitive digital environment.

Moreover, the implications of this research
extend beyond immediate marketing strategies.
As businesses continue to evolve in the digital
age, understanding the impact of these advanced
technologies on customer engagement will be
crucial for long-term success. Organizations must
remain agile and responsive to technological
advancements and changing consumer behaviors to
maintain a competitive edge.

In brief, the study emphasizes the
transformative  potential of Marketing 5.0
technologies in shaping customer engagement
strategies. By focusing on the effective integration
of AIML, BT, and ARVR, businesses can enhance
customer loyalty and drive growth. Future
research should explore the long-term effects of
these technologies on customer engagement and
investigate additional factors that may influence
their effectiveness, ensuring that organizations can
adapt and thrive in the dynamic digital landscape.
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