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The research paper discusses the application of neuromarketing in the study of the consumer
decision-making process using a qualitative approach. It synthesizes findings of significant
literature by EEG and fMRI and eye-tracking in order to explain the influence of emotions,
memory, and attention on purchasing behavior. As the results indicate, consumers usually
make decisions through some unconscious mental decision-making without logical thinking.
Neuromarketing instruments can be used to unlock these hidden drives to offer an additional
understanding on the product design, branding and advertising success by companies. The
paper raises the benefits of integrating neuroscience and marketing in enhancing the consumer
attention and the ethical issues in the privacy and manipulation of data. This paper uses the
analysis of the past research to recognize the rising significance of neuromarketing to the
sustainable, transparent, and emotionally intelligent marketing approach.
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INTRODUCTION:

Decision-making process of the consumer is not always
logical and very often it relies on the sub-conscious
emotions, rather than on the unanimous thinking. It is not
always feasible to know the actual feelings or intentions of
the consumers using the conventional methods of
marketing including the surveys and focus groups.
Neuromarketing helps in fulfilling this gap as research is
conducted on the human brain concerning its physiological
response to the stimulus of marketing. Through such tools,
as EEG, fMRI, and eye-tracking, the researchers have a
better chance to understand the immediate reaction of the
consumers on the products and adverts and the prices.

The purpose of this paper is to understand the way the
concept of neuromarketing can support the marketing
strategies and ethical relations with consumers. It is
anchored on findings conducted in the past to suggest that
emotion, attention and memory are the motivation of
consumer preferences and purchase behavior. The reason
is to indicate the capability of neuromarketing to form
closer connections between the business and the customers
by learning more about their psychology.

4. Related Works

Foundations of Neuromarketing Research
Neuromarketing has also come out as a scientific
intervention that can bridge the gap in-between
neuroscience and marketing such that the modalities of the
consumer decision-making process can be comprehended.
The previous marketing tools were primarily based on
interview, focus group and survey technique which was
not effective enough to show the subconscious impact of
buying action.

The neuromarketing gap is closed on the premise of the
application of such instruments as the
electroencephalography  (EEG), functional magnetic
resonance imaging (fMRI), and eye-tracking to investigate
the response of the brain to the marketing stimulus
(Mashrur et al.,, 2022; Byrne et al, 2022). The
technologies give details about the contribution made by
the emotions, attention, and memory in the buying
decisions that are frequently outside the abilities of the
utterances of the consumer.
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Venn Diagram: Overlap of Neuromarketing
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According to a review performed by Bazzani et al. (2020),
which examined 113 articles that used EEG to consumer
neuroscience, it was found that EEG may be applied in
determining patterns in respect to product features, price,
recollection of advertisements, and the manner in which
the product elicits emotions. Similarly, Wang et al. (2024)
discussed the relevance of EEG in capturing over 90
percent of the responses of the subconscious to marketing
stimuli which did not present the problem of verbal bias.
The findings provided can be in favor of the use of EEG in
the learning of implicit consumer behavior especially in
cases where self-reporting information cannot be trusted.
Over the years, neuromarketing has emerged to be more
than dedicated to the study of attention and feeling to
elaborate frameworks of neuroscience, psychology, and
data mining. Singh et al. (2023) conceptualized this
evolution depending on the 4W (What, Where, Why and
How) and the TCCM (Themes, Contexts, Characteristics
and Methodology) theories that present six dominant
themes, namely, evolution, definitions, tools, practice,
social value and sustainability. This scholarly information
demonstrates an advanced percept of the reality that
neuromarketing emerged as a growing body of scientific
research that has assisted businesses to understand the
consumer motivation better.

Chatterjee and Giri (2021) proved this tendency in the
example of a mobile phone market when the
neuromarketing toolkit was implemented to investigate the
attitude of the customers and identify the product features
that contributed to the purchasing intent. The reason why
they used structural equation modeling was an indication
that learning acquired in the field of neuromarketing can
provide competitive advantages in markets that change
very quickly.

Neural Mechanisms in Consumer Decision-Making

The neuromarketing technological tools have also evolved
significantly and have provided the researcher with new
avenues through which they can study the decision-making
process. EEG, fMRI and eye-tracking are the most
prominent methods, and these would give personal data on
the consumer cognition. The frontal alpha asymmetry
(FAA) and late positive potential (LPP) EEG activity, as

fMRI
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Eye-Tracking

found by Byrne et al. (2022), is a reliable metric of the
consumer taste and consumer emotional evaluation of the
marketing content.

These EEG signals in comparison to other physiological
tools like eye-tracking contributed a lot in prediction of
consumer choices. This implies that multimodal
interventions incorporate brain and visual data that
enhance interpretation of brain on how the decision-
making can be made.

Alternative models have also been established where
several bio signals have been integrated in hybrid models
where the studies are very recent. As Pérez et al. (2024)
observed, the popularity of EEG data continued to increase
in order to combine it with visual tracking and any other
form of bio signals to then have an insight into the most
significant neural effects produced by different stimuli.
Their analysis has shown significant problems with the
processing and integration of such data streams but the
techniques are prospective because they are capable of
offering the real-time consumer responses as they manifest
in reality.

This was followed by the next step of this idea by
Kalaganis et al (2025) who proposed the hybrid scheme of
decoding between EEG and Eye-tracking to classify the
consumer intent between Buy and No-Buy decisions. The
process was far more precise that demonstrated that
extensive interaction among inner parts of the brain such
as the prefrontal and occipital cortice held great
significance in making purchase related decision. Its
findings can be used to justify why multimodal and
customized research techniques are important in the
investigation of consumer intent.

Other useful contributions on the decision-making
processes have been made through fMRI. The results of
Alsharif and Isa (2024) prove that the studies on fMRI are
conducted to define the neural response to impulsiveness,
emotion and reward at the moment when the consumers
see the pricing, product packaging, or advertisement
stimulus. It was found that the nucleus accumbens and
prefrontal cortex (affective processing and reward) areas of
the brain were the key areas when it came to deciding on
the marketing stimuli. Similarly, in Leeuwis et al. (2022),
it was written of pro-environmental behavior motivation
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based on the same brain areas, meaning that, through the
assistance of a reward, one can attract consumers to
sustainable behavior. The papers refer to the close
connection between reasonable use of emotions, pleasant
technologies and consuming behavior.

Applications in Neuromarketing

The neuromarketing study has already transcended into the
fields and the technologies and expounds on how the
neural knowledge would be utilized in the realization of
sustainable, ethical and technology-oriented marketing. In
the aforementioned study, the total amount of examined
articles describes 497 articles and were grouped into a few
new themes which include the augmented reality, virtual
reality, marketing of healthy food, and the emotional
engagement in the tourism and service marketing (Costa-
Feito et al., 2023).

These new environments present the opportunity of EEG
integration and correlation that should enable the
marketers to experiment in an immersive and realistic
environment with regard to consumer reaction. Likewise, a
bibliometric study conducting a literature review across the
world has identified advertisement as the most prominent
theme of the issue of neuromarketing and Spain and Italy
as the most effective, besides collaborative (Cardoso et al.,
2022). These results show that neuro-based marketing
remains multi-varied when it comes to areas and location
and incorporates neuroscience, psychology and marketing
innovation.

The other trend has also been technological fusion. The
neuromarketing has now started to be incorporated with
the data analysis tools of the future like machine learning
to read the consumer preference with the assistance of the
brain signals and arrive at the immediate predictions, as
Khandakar et al. (2024) have emphasized. Their systematic
review collated the study carried out on the
neuromarketing into five groups comprising trends, brain
areas and marketing behavior.

They concluded that consumer feelings and memory could
be described as the important consequences of EEG that
could potentially involve some valuable information into a
firm to create more thoughtful commercials and prevent a
scenario when marketing strategy was implemented
unsuccessfully. The technology of a brain-computer
interface (BCI) and machine learning was applied by
Mashrur et al. (2022) to determine the purchase intentions
of the consumers with the maximum accuracy of 87. Their
findings indicate that, it is possible to extrapolate
neuromarketing between the computer experiments in the
actual business where the brands can predict how the
consumers will respond to their campaigns even before
they are implemented.

Marking early event related potential (ERP), that is, P1,
N1 and P300, Jartarkar et al. claim that these events could
be utilized to establish product liking and disliking in
which the consumer preference may be automatic in the
case that these events recur with familiar products (591).
This truth implies that when exposure to marketing is
repeated, the outcomes of the preference effect to
conscious-unconscious decision-making can take place.
This discovery will assist the marketer to create an
emotion but recycle campaign to create brand associations
in the mind of the customer.

Integration with Artificial Intelligence

The adoption of neural data, in conjunction with artificial
intelligence (AI) and ethical governance of neural data will
continue to be the next stage of neuromarketing. Alsharif
et al. (2025) also talked about how Al is transforming
neuromarketing through the ability to process it because it
offers a chance to work with enormous neural and
physiological volumes. The Al code can enable the
marketers to examine the emotional response, attention,
and the memory trace faster in a more accurate manner.

To the case study, which involves using Al alongside EEG
and fMRI data, the marketer will have the ability to adjust
the content of the advertisement the real time according to
feelings of the consumer. However, the same technological
strength has a moral problem in terms of privacy, and
manipulation and consent. The analysis has indicated that
despite the fact that neuromarketing Ai has the capability
of improving customer experiences and the efficiency of
campaigns, it should be managed in an open way of
ensuring that the data and protection of consumers are used
safely.

The ethical concerns associated with the neuromarketing
have not emerged recently. Cardoso et al. (2022) warned
that the discussions on how neuroscience should be used in
the decision-making process of consumers, along with the
need to unmuzzle the neuromarketing activities. They
suggested that the second-generation study ought to be
conducted with the focus on open methods and
professional values in order to attain the trust in the
population.

The implementation of the knowledge about the
unconscious processes can lead to the creation of the
measures that might enable the establishment of the
practices, which are sustainable and beneficial to the
society as a whole and render neuromarketing a change-
bringing factor rather than an instrument of manipulation
advocated by Leeuwis et al. (2022).

It has to go further with the integration of Al, EEG and
consumer neuroscience of customized marketing
experience where it would dynamically modify the product
and the advertisement in response to the feelings of a
consumer. The synergy has been introducing a revolution
between the traditional and the one-size-fits-all marketing
to the intelligent systems that can learn about consumers
on the neural level. However, the maintenance of ethical
purity and that the discoveries on neural should be
employed to the advantageous, as opposed to the predatory
influences of consumers is an urgent subject of research.
The reviewed literature describes that the concept of
neuromarketing has transcended the primitive EEG-related
studies to sophisticated and even multimodal and Al-
oriented techniques, which are fresh and profound enough
in terms of depth discussing how individuals make
decisions. The neural biomarkers of likes and attention as
well as reward have been identified by scientists, and the
new technologies have created machine learning and brain-
computer interfaces that are able to accurately forecast
consumer intent.

Broadly speaking wider boundaries on this field are being
exposed by new directions such as sustainability,
immersive environments and ethical neuromarketing.
These articles indicate that neuromarketing will cease
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being a fad in the marketing field but a scientific piping
point between the brain science and consumer psychology-
it will help the companies to understand, predict and
influence the choices in a way that is both efficient yet
responsible.

5. Methodology

The research method employed in the study is qualitative
since it attempts to understand the effects of
neuromarketing on consumer decision making. The study
does not assume any experiments, but the extensive
examination and analysis of the finances of academic
research, reports, and bibliometric of the topic of
neuromarketing and consumer neuroscience.

In this paper, the main way of carrying out the research is
the secondary data analysis. The number of peer-reviewed
articles, which were chosen, is fifteen and discuss the
diverse topics of neuromarketing, i.e. emotional response,
measuring attention, formation of memory and the
problem of morality. The tools of the studies like the EEG
(Electroencephalography), fMRI (Functional Magnetic
Resonance Imaging), and the eye-tracking measures the
consumer reactions towards marketing stimulation like
advertisement, the wrap of a product or brand logo. All the
researches were reviewed in order to outline some similar
outcomes, themes, and patterns.

The process of the analysis was defined by the expenditure
of the data on the key themes including emotional and
rational responses, moral and social consequences and
technological strategies of neuromarketing. The thematic
analysis was employed to understand how different
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Emotion Logic

The findings of EEG and fMRI obtained by certain
researches prove that such regions as the amygdala,
prefrontal cortex, and nucleus accumbens play a crucial
role in terms of the processing of emotions, memory, and
reward (Leeuwis et al., 2022; Alsharif and Isa, 2024).
These parts of the brain are stimulated before one becomes
aware and it means that emotions are what tell the
consumer what he/she likes or dislikes.

Consumers are often difficult to be made to explain why
the product is preferred in that the majority of the
responses are automatic. Such covert reactions can be
found by means of neuromarketing. The positive
advertisement, as an example, leads to the emergence of a
higher level of frontal alpha asymmetry (symptoms of
positive emotions and approach behavior) (Byrne et al.,

Memory

findings of the researches can be related to explain how
people make decisions. The findings of qualitative
comparison were effective in establishing the relationship
between emotions, attention and purchase behavior.

This paper has also used the qualitative tables and visual
models to summarily describe the pattern and relationship
among variables, such as the activity of the brain parts and
the nature of consumer response. The study puts emphasis
on cognition, rather than quantification where there is an
interest on how existing literature agrees (without dispute)
on human purchase behavior.

The findings were interpreted in a manner that showed
how the use of neuromarketing was effective in improving
the performance of marketing and making marketing
practices responsible. It is a qualitative method that can be
employed to elaborate further what is pushing consumers
to make certain decisions because the means of
neuroscience and psychology can be combined to offer a
comprehensive view of how human beings make choices
in a purchasing context.

6. Results

Cognitive Drivers in Consumer Choices

The process of a choice made by consumers is highly
dependent on the emotional and subconscious act of the
brain in its qualitative analysis of the analyzed works. The
kind of consumer that is selected in the standard marketing
process is rational and it has been determined to be
erroneous according to the research conducted on
neuromarketing that reports that most of buying behavior
starts out with a feeling.

) Bar Chart: Emotional vs Rational Factors

Reward Attention

2022). EEG can help determine not only attention, but also
memorization of viewing adverts so that the marketer can
understand which content attracts the attention of the brain
(Bazzani et al., 2020).

The observation made in the research studies further shows
that the emotional response of the consumer is subject to
the kind of message. Activation of the limbic section of the
brain in charge of feelings and memory occurs when
rational messages are activated and emotional when
emotional messages are activated. As soon as these
emotional responses are highly intensive, they would lead
to increased brand recollection and buying intent.
Emotions can thus be described as forces that are quiet yet
strong stimulus when it comes to the decision making
among consumers.
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Table 1: Emotional and Cognitive Influences

Theme Observation from Studies

Emotional response .
emotional ads.

High brain activity of EEG and fMRI was portrayed in amygdala and frontal cortex when watching

Attention and
memory

As per EEGs, emphasis is given more to motion of image and catchy slogans.

Reward mechanisms .
the brain reward centre.

The activation is experienced when the consumer gets exposed to preferred brands or discounts in

Subconscious
influence

This is due to the fact that most of the decisions occur unconsciously.

Pie Chart: Brain Activation Distribution

Amygdala

Prefrontal Cortex

Multimodal Methods in Understanding Behavior

The second important conclusion is related to the manner,
in which technology augments the knowledge on the
consumer behavior. The neuromarketing tools will capture
the likes of people as compared to the standard surveys or
interviews which will capture what people say they like.
EEG is applied to supplement the fMRI and eye-tracking
that is a more detailed description of real consumer
response.

As an example, Pérez et al. (2024) have dismissed the
benefits of a combination of bio-signals (e.g., EEG and
eye-tracking) to determine which aspects of advertisement
are the most effective in inducing the strongest neural
response. This shows that the facts about the eye
movement are applicable in discussing the center of the
attention, as compared to the EEG that can be applied in
comprehending the significance of the emotional response
being conspicuous.

Interpretation was better at predicting whether an item was
purchased or it was purchased as opposed to No-Buy at

Table 2: Technological and Methodological Advances

Occipital Lobe

Hippocampus

Nucleus Accumbens

any other point (Kalaganis et al., 2025) with the aid of the
hybrid model of EEG and eye-tracking. Such multimodal
solution determined the domains of the brain that were
involved in the decisions. Similarly, Mashrur et al. (2022)
demonstrated that the machine learning analysis of the
EEG data achieved over 80 percent of the degree of
predicting the purchase intention. These outcomes confirm
that in case of integration of technology, the multiquad
pattern of decision making that cannot be easily observed
is deciphered.

Under development technologies such as artificial
intelligence (AI) are being exploited to enhance the
analysis of neuromarketing. Al algorithms can calculate
the emotional responses of large neural where the response
is identified in real time (Alsharif et al., 2025). The
marketer can use this form of neuroscience and Al to help
them who make adaptable contents to respond to emotions
and enhance personalization and consumer satisfaction.

Technology/Approach Purpose and Usage Qualitative Outcome
Records and captures pattern of | Aids establish the most successful
EEG (Electroencephalography) brainwave related to the attention, | advertisements.

emotion and memory.

fMRI  (Functional
Resonance Imaging)

Magnetic

When one makes a decision, it scans
the blood flow in the brain.

Determines regions of the brain that are
involved in reward responses and emotions.

Eye-Tracking

Monitors and tracks paid on ads.

The Helps assists in determining the areas of
the product that will be fascinating to the
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consumers.
Hybrid EEG + Eye-Tracking Improves neural data to visual data. Incr.eases accuracy of making buying
choices.
Al and Machine Learning Identifies neural data in a big picture. ThlS. enables the marketing messages to be
modified on-the-fly.
Chart: Attention vs Memory vs Emotional Impact
85.0f 4
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Behavioral Implications

The final set of results is focused on the problem of
morality and the real outcomes. Even though
neuromarketing provides detailed information on
consumer psychology the issue of privacy, authorization
and manipulation of the data arises. Neuromarketing has to
be structured in the open ethical setting, as it was
mentioned by Cardoso et al. (2022) and Alsharif et al.
(2025). The consumers should know that their brain
information is being studied and the businesses should not
seek to exploit such information to exploit the
subconscious vulnerability. This is possible by use of
ethical neuromarketing in an attempt to build trust and
long-term customer relationship.

The conclusion drawn about the literature has determined
that the concept of neuromarketing enables the
organization to generate more effective advertisements,
they package their products better, and achieve emotion
focused campaigns. Among other things, Singh et al. (2023)
have proved that the neuromarketing knowledge is
contribute to creating sustainable business since it reveals
us what consumers would be interested in being motivated
to buy an ethical and environmentally friendly product.
Similarly, the article by Leeuwis et al. (2022) discussed a
theme of reward system of brain, and this can be explained
to encourage pro-environmental behavior, thus marketing
is not just convincing but also is socially beneficial.

The conclusion made portrays that neuromarketing is
transforming the manner in which the businesses
understand  and  influence  consumer  decision.
Neuromarketing can consider emotional, cognitive and
technological perspectives.

finances the variations between the talk and the real
feelings of the consumers. Its qualitative richness gives
another image of how profound the world of
manufacturing decisions is, being capable of striking a
balance between the business interests and morality.

7. Conclusion

The findings of this article indicate that neuromarketing
presents a scientific methodology of comprehending
decision making mechanism among the consumers. It
helps in the identification of emotional, cognitive and
motivational constructs that influence decisions other than
those made by consumers that can be explained by the
conscious reasoning. The instruments give a marketer
detailed information whether on EEG or fMRI on the area
of attention, memory and emotional response theory to the
marketing design and customer satisfaction.

However, other ethical issues such as the privacy, data
abuse, and data manipulation will be required to be
addressed with precautions. The neuromarketing practices
that are created are supposed to be open and liable and
must take into account the liberty of the consumer.
Neuromarketing bridges the gap that lies between
marketing and psychology in that it facilitates the business
to understand what they are selling and the reasons why
they sell it. Such an integration will formulate the future
where marketing will be more human, data-driven and
ethically balanced.
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