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Abstract

With the digital-first era, e-commerce has changed the consumer dynamics of Fast-Moving Consumer Goods
(FMCG) consumption. As competition rises in digital platforms, brands are tapping into neuromarketing solutions
to refine consumer decisioning. Neuromarketing, an intersection of neuroscience, psychology, and marketing,
studies how consumers unconsciously respond to different stimuli, especially visual stimuli, and how they
critically affect online activities like clicks and conversions.

This research article explores the role of visual cues in e-commerce fast-moving consumer goods (FMCG),
analyzing how factors like colors, product images, typography, packaging, and interactive media influence
consumer interactions. Drawing on findings from eye-tracking analyses, electroencephalography (EEG), and
biometric analysis, we investigate how brands can maximize user experience (UX) and maximize digital
advertising efforts to achieve conversions.

By knowing how the cognitive and emotional reactions induced by visual cues work, businesses can design more
successful campaigns, improve brand recognition, and enhance sales. This research seeks to bridge the gap
between consumer psychology and online marketing strategies, providing practical recommendations for
companies that want to apply neuromarketing concepts to the competitive FMCG online market.
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spaces. Columbano, Micheletto, and Zito (2024)

Objectives . . .
focused on the evolution of consumer interaction as
1. To explore how visual elements like colors, consumers shift from mainstream e-commerce sites
images, and product layouts influence to interactive digital spaces such as the metaverse.
consumer attention on FMCG e-commerce Through a mixed-methods design involving EEG,
platforms. eye-tracking, and behavioral observations, their
2. To pinpoint which aspects of visual design have research underscored distinctive patterns  of
the greatest effect on click-through and interaction and attention, and argued that
conversion rates. neuromarketing methods can have an important role
3. To assess how effective neuromarketing to play in deciphering and optimizing future digital
techniques are in boosting consumer experiences.

engagement and influencing online purchase
decisions in the FMCG sector.
4. To develop practical recommendations for e-

Expanding on this, a study published by Elsevier
(2023) examined the wuse of neuromarketing
instruments in e-commerce. By employing a
quantitative method based on biometric information,
eye-tracking, and regression analysis, the study
illustrated that incorporating such resources within
Review of Literature retail strategies greatly improves consumer

commerce businesses on using neuromarketing
principles to enhance website design and
increase sales.

interaction and enhances conversion rates. Likewise,
a Springer (2023) study utilized eye-tracking
techniques in conjunction with statistical tests like
ANOVA and t-tests to analyze navigation behavior

Current research has increasingly ventured into the
intersection of neuromarketing and online consumer
behavior, especially in e-commerce and new virtual
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among users. The study highlighted that certain
visual design components could diminish cognitive
load, enhance website usability, and make shopping
experience smoother.

More insights came from a 2023 Wiley study that
tested consumer decision-making on e-commerce
sites through EEG technology. The study found that
brain responses to price tactics and product images
play a huge role in influencing purchase intentions,
highlighting the psychological role of visual
attractiveness and perceived value. Finally, research
conducted by the Journal of Consumer Psychology
(2023) examined consumer engagement with digital
advertisement from a neuromarketing perspective.
Integrating eye-tracking with EEG, the research
concluded that personalized ad copy and dynamic
visuals significantly enhance consumer attention
and brand recall.

Together, these studies affirm the utility of
neuromarketing measures—especially EEG and
eye-tracking—in capturing genuine consumer
reactions. They emphasize the pivotal role played by
visual cues in guiding attention, interest, and
decision-making within virtual shopping contexts.
These insights are highly consistent with the current
research goals, which seek to examine the effects of
visual design on e-commerce, determine high-
performing design components, and provide
actionable, neuroscience-based recommendations
for enhancing online FMCG sales performance.

Over the past few years, neuromarketing has
emerged as a critical method of understanding
consumer behavior online, especially in e-commerce
and FMCG (Fast-Moving Consumer Goods). The
research integrating neuroscience instruments like
EEG, fMRI, eye-tracking, and biometric feedback
has provided important insights into how consumers
respond on an unconscious level during internet-
based shopping experiences—something that
surveys or interviews are not often able to unearth.

A number of research studies have centered on how
virtual and augmented reality technologies are
revolutionizing consumer shopping experiences.
Research indicates that such technologies have the
potential to increase consumer confidence and
participation by making experiences more
interactive. Conversely, there is also evidence to

suggest that excessive sensory stimulation in these
settings results in confusion or mental exhaustion,
impacting decision-making effectiveness.

Another key research area examines visual design.
Eye-tracking has indicated that features such as
color schemes, page layout, product positioning, and
advertising banners have a considerable impact on
where consumers direct their attention and how they
act on e-commerce websites. Clear and aesthetically
pleasing website designs can facilitate easier
navigation, decrease mental effort, and induce
purchases.

Emotions also have a strong influence on consumer
behavior. Neuromarketing studies employing
techniques such as facial coding and biometrics
demonstrate that emotional story-telling in video
ads, particularly through humor or shared
experiences, creates a longer-lasting effect on
consumers, boosting recall and persuasion. Such
emotional connections are particularly crucial in the
FMCG industry where brand affinity and rapid
decision-making are prevalent.

Personalization is another focus area in newer
research. Machine learning-based studies paired
with brain monitoring equipment indicate that
personalized product suggestions drive consumer
interest and satisfaction. But there's a catch—too
many personal options make users tired, leading to
decision fatigue. Analogous issues are true for Al
chatbots: when they answer naturally and
empathetically, trust and engagement increase; but
robot-like and scripted answers lower their
effectiveness.

Promotion techniques like discounting and special
offers are also highlighted in the study of
neuromarketing. Such strategies have proven to
activate reward networks in the brain, making a
purchase more probable. Significantly, the format in
which discounts are presented—whether in terms of
a percentage or a specific value—can alter how
attractive they appear to consumers.

Trust is also a significant element in online
purchasing behavior. Neuromarketing research has
identified that visual cues of trust such as payment
security icons, customer reviews, and testimonials
have a positive impact on consumer attitudes. If
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consumers perceive a website to be secure and
transparent, then they are more inclined to complete
a purchase.

Secondly, studies into emotional branding have
established that if FMCG brands appeal to people
emotionally, it will generate longer-term loyalty.
Clean and attractive packaging is a part of this effect.
Likewise, individualized digital adverts, particularly
those that are emotion- and preference-personalized,
are more likely to be successful than routine
advertising campaigns.

With the increasing usage of neuromarketing,
ethical issues regarding privacy and data collection
have also intensified. Scholars believe that while
these methods provide effective tools for
understanding behavior, businesses need to apply
them in a responsible manner and ensure
transparency regarding how consumer data,
particularly brain-related data, is treated.

On the whole, the literature reviewed clearly
indicates that neuromarketing instruments give a
richer, more precise picture of consumer behavior in
online shopping. Visual design, emotional narrative,
trust cues, and personalization all have major effects
on consumer interaction and decision-making.
These findings are extremely pertinent to the current
study, which seeks to investigate how neuroscience-
based approaches can be used to develop FMCG e-
commerce sites and achieve improved business
results Findings & Discussion

Understanding how different age groups respond to
visual design is essential for e-commerce platforms
that want to create targeted shopping experiences.
Younger shoppers, particularly those under 18 and
in the 18—24 range, are most drawn to vibrant colors
and animated, interactive features. They enjoy
dynamic content such as videos, moving graphics,
and playful user interfaces, while minimalist designs
tend to capture less of their attention. Middle-aged
shoppers, between 25 and 44, display a broader
range of preferences. They are highly responsive to
flashy banners that highlight discounts and large,
high-quality product images. Since this group is
more price-conscious than younger users,
promotions play a significant role in their
engagement. They also appreciate both animated
visuals and clear product photography, making a

balanced approach effective. Older shoppers, aged
45-54 and 55+, prefer clean, uncluttered layouts
paired with large, sharp product images. They
generally avoid excessive animations or distracting
visuals and value platforms that are easy to navigate
with straightforward product displays.

The implication for e-commerce platforms is clear:
a one-size-fits-all design strategy will not maximize
engagement. Instead, platforms should tailor their
visuals to each age group. Bold, colorful, and
interactive designs resonate with younger audiences,
while middle-aged shoppers respond best to a mix of
quality imagery and prominent discount messaging.
Older shoppers, on the other hand, place greater
importance on simplicity, clarity, and accessibility.
By segmenting design strategies in this way,
platforms can improve engagement, boost
conversion rates, and build stronger customer
loyalty across diverse age groups.

Income levels strongly influence how shoppers
respond to visual design. Lower-income consumers
(%250,000-%500,000) are budget-driven or impulse
buyers who react best to flashy banners, discounts,
and clear product images, showing strong sensitivity
to deals and price transparency. Middle-income
groups  (3500,001-X1,000,000) display mixed
behavior, with some cautious and others impulsive,
but they are generally attracted to animated features
and vibrant colors, engaging well with interactive,
promotional  visuals. High-income shoppers
(21,000,001 and above) tend to be more deliberate,
acting as research-focused or purpose-driven buyers.
They prefer minimal, premium layouts with high-
resolution images, valuing product quality and well-
organized interfaces over discounts. The implication
is that discount-heavy designs suit lower-income
audiences, while sleek, luxury-focused layouts
appeal to wealthier customers.

Shopping behavior plays a major role in shaping
how consumers respond to visual design. Impulse
buyers, who make quick, emotion-driven decisions,
are most attracted to animated features, vibrant
colors, and flashy banners. They engage strongly
with promotions and interactive ads, and limited-
time offers or countdown timers are especially
effective in capturing their attention. Budget
shoppers, on the other hand, are highly value-
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conscious. They prefer flashy discount banners and
large, high-resolution product images, and they look
for transparency in pricing. Clear promotions and
bulk deals resonate well with this group.

Researchers, who carefully analyze before making a
purchase, lean toward clean, minimal layouts and
sharp product images. They require detailed product
descriptions, reviews, and comparisons, and they
favor uncluttered interfaces with organized
navigation. Meanwhile, purpose-driven shoppers,
who buy with a specific goal in mind, also prefer
minimal layouts but appreciate animated features
when paired with structured product displays. They
rely heavily on search functions and well-organized
filters to find exactly what they need.

Implication: For impulse buyers and budget
shoppers, e-commerce platforms should use
energetic, discount-focused designs to drive
engagement. For researchers and purpose-driven
shoppers, simplicity, clarity, and well-structured
interfaces are key to building trust and improving the
shopping experience.

Visual preferences in online shopping are shaped by
several factors. Age plays a major role, with younger
users (under 24) gravitating toward animated
features and vibrant colors, while older users (45 and
above) favor minimal layouts and clear, high-
resolution product images. Income level also
influences engagement: lower-income shoppers are
more responsive to discount banners and
promotional visuals, whereas higher-income
shoppers prefer sleek, minimal designs that convey
a premium feel. Finally, shopping habits dictate how
visuals should be presented. Impulse buyers are
drawn to flashy, colorful, and animated designs;
budget shoppers respond best to discount-driven
layouts and visible product imagery; researchers
value high-quality images and uncluttered interfaces
with detailed information, and purpose-driven
shoppers engage most with layouts that emphasize
functionality, structured displays, and easy
navigation.

E-commerce platforms should focus on creating
personalized user experiences by using Al-driven
interfaces that adjust dynamically to different age
groups and shopping behaviors. When it comes to
targeted advertising, younger, impulse-driven

shoppers respond best to bold visuals such as flashy
banners, vibrant colors, and animations, while older,
purpose-driven consumers prefer clean layouts and
high-quality product images that emphasize clarity.
Finally, a data-driven design approach is essential.
By leveraging customer analytics, platforms can
tailor homepage experiences to individual
preferences and optimize search filters and product
recommendations, particularly for researchers and
goal-oriented shoppers who value structured
navigation and organized displays.

The user experience (UX) of an e-commerce
platform has a significant impact on how consumers
behave online. Factors such as the complexity of the
layout, choice of color themes, and the balance
between feature-rich designs and simplicity can
shape browsing habits, influence decision-making,
and ultimately affect purchasing behavior. This
study explores how different income levels and
shopping styles affect preferences for busy versus
minimal layouts, dark versus light themes, and
feature-heavy versus streamlined designs. By
understanding these preferences, e-commerce
platforms can refine their interfaces to improve user
engagement and drive higher conversion rates.

The findings of this study indicate that
neuromarketing  strategies—particularly  those
involving personalized recommendations and
visually appealing design—do have a measurable
impact on consumer engagement. However, the
degree of effectiveness is not uniform across all
demographics and shopping behaviors.

There is strong evidence of support among younger
consumers aged 18-34 and impulse buyers. These
groups are highly responsive to personalized product
suggestions and visually dynamic content. Features
such as vibrant colors, animated elements, and
interactive layouts significantly increase their
engagement levels. For younger audiences, dynamic
content not only captures attention but also
influences browsing patterns and purchase
decisions, making neuromarketing strategies
particularly effective in this segment.

On the other hand, the hypothesis receives only
partial or weak support among older consumers
(45+) and purpose-driven buyers. These shoppers
tend to prioritize clarity, functionality, and
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straightforward navigation over personalized
recommendations or visual customization. While
they may appreciate clean layouts and high-quality
product images, they are less likely to alter their
shopping behavior based on neuromarketing
techniques. Similarly, budget-conscious shoppers
and higher-income consumers show limited
responsiveness. Budget shoppers focus primarily on
discounts and price transparency, while wealthier
consumers emphasize product quality and premium
experiences  rather than  marketing-driven
persuasion.

In summary, the hypothesis is supported in contexts
where consumers are more emotionally driven and
visually oriented, particularly among younger
demographics and impulse buyers. However, its
influence diminishes for older, more deliberate
shoppers and those whose purchasing decisions are
guided by either strict budget considerations or a
preference for premium quality. This highlights the
need for e-commerce platforms to adopt segmented
neuromarketing strategies, tailoring their approach
to different consumer groups to maximize
engagement and conversion.

Conclusion

Neuromarketing-driven optimal e-commerce design
can improve FMCG sales considerably by
harmonizing visual factors with the psychology of
consumers. But all that matters is what works for
whom—young consumers are more responsive to
engaging visuals and scarcity messages, whereas
older and affluence consumers respond well to
simpler layouts, ease of navigation, and high-end
look and feel. Busy or disorienting designs translate
into cart abandonment, notably by detail-oriented
consumers.

To achieve maximum participation and conversions,
companies must implement Al-powered
personalization, smart pricing positioning, and
psychologically engaging structures. Analytics
helps to reveal trends in consumer behavior,
enabling companies to fine-tune their approach as
per actual consumer behavior. Ongoing A/B testing
ensures designs remain up to date as consumer

preferences change, creating long-term customer
loyalty and revenue generation.

By integrating neuromarketing methods with data-
driven decision-making, marketing professionals are
empowered to create high-impact e-commerce
strategies. As a rapidly evolving digital market
environment, companies that capitalize on adaptive,
research-based design will have a competitive edge
and deliver sustained success.

Scope for Further Research

The influence of visual stimuli on FMCG e-
commerce opens up several avenues for future
research that can provide deeper insights and help
businesses adapt to evolving consumer trends. One
direction is to expand the study beyond FMCG into
other product categories such as electronics, fashion,
and luxury goods, where visual design may play an
even stronger role in shaping buying behavior.
Another promising area is the integration of new
technologies, including Al-driven personalization
and Augmented Reality (AR), to enhance product
visualization and decision-making. Cross-cultural
studies can also reveal how consumers from
different regions respond to colour, imagery, and
layouts, enabling the creation of region-specific
marketing strategies.

Further exploration could focus on Al-powered
personalization and dynamic visuals, examining
how real-time recommendations and adaptive
website designs influence engagement. The
emotional and psychological impact of visuals is
another critical area, where biometric tools like eye-
tracking, EEG, and facial coding can measure
unconscious responses and highlight how emotions
such as trust, excitement, or urgency affect purchase
decisions. Differences between mobile and desktop
shopping experiences also warrant attention,
particularly in understanding how mobile-optimized
designs drive impulse buying compared to desktop
platforms.

Long-term studies can track how consumer
preferences evolve as design trends change,
identifying whether certain visual tactics lose
effectiveness over time. Social media’s growing
influence on e-commerce design is another
dimension, with platforms like Instagram, influencer
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content, and user-generated visuals shaping
consumer behavior, alongside the role of social
proof such as reviews and live shopping in boosting
conversions. Advanced neuromarketing research
using fMRI and neuroimaging could uncover how
the brain processes visual elements and identify
unconscious triggers that drive conversions. Finally,
sustainable and responsible visual branding deserves
attention, as eco-friendly packaging, green color
palettes, and ethical branding may increase loyalty
and willingness to pay a premium.

By pursuing these directions, future research can

refine  consumer-centric, data-driven  design
strategies, ensuring that e-commerce businesses
remain competitive and aligned with shifting

consumer expectations in the digital marketplace.
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