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Abstract

Neuro-marketing is examined as a revolutionary economic strategy based on human brain research and conventional
marketing principles. This research strongly depends on a working knowledge of neuromarketing and its influence on
customer decision-making. This article discusses several neuromarketing strategies, as well as the advantages of various
market input devices. Neuromarketing's numerous approaches and procedures, according to existing literature and research
findings, have a direct impact on marketing success. Neuromarketing has garnered significant traction in recent years. Its
work across a broad spectrum of marketing disciplines has benefited everything from marketing tactics to brand selection
and advertising to ethical and decision-making difficulties. According to a recent study, neuromarketing concepts and ideas
can help marketers better understand their clients’ behaviour and build new marketing approaches that use neuroscience.
This research examines customers' perspectives and conscious or subconscious purchasing decisions. The purpose of this
study is to explore the advantages, disadvantages, ethical issues, and future possibilities of neuromarketing. A
neuromarketing research will assist a business in competing for market dominance, expanding its consumer base, and
retaining long-term customers. This research approach will assist in determining what the client desires, the preferred
services, and how to capture the customer's attention. Neuromarketing has the potential to significantly increase a
marketer's income.

1. Introduction: Market research firms coined the term
"neuromarketing” in 2002. In the United States,
pioneers such as Bright House and Sales Brain
pioneered the use of cognitive data for market
research. The use of neuroscience to consumer
customers through the use of neuromarketing behaviour research has made a significant
methods. It is referred to as an interdisciplinary contribution. Montague performed a 2004 study at
discipline approach due to the fact that it Baylor College of Medicine utilising fMRI
incorporates a wide variety of various subjects of equipment to determine how carbonated beverages

By tapping into their emotions and subconscious
beliefs about their products and services,
organisations may improve their connection with

study. Numerous marketing methods are evaluated
in terms of emotional and cognitive responses.
Neuro-culture is a vast topic in neuroscience. As a
result of this development, two new schools of study
emerged: neuroethology and neuro-philosophy [1].

such as Pepsi or Coca-Cola affected brain scans.
When you are aware of the beverage brand you are
drinking, your brain activity changes considerably.
When an individual takes their favoured beverage,
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the frontal cortex of the brain is aroused [2]. Two of
the skills that may be practised here are short-term
memory and decision-making. Neuromarketing was
established as a valid marketing tactic for the first
time in this experiment, and the emotional
connection between the brain and brand popularity
was established.

2. Related Works:

Neuromarketing has grown in importance in today's
competitive business world. For long-term success,
businesses must understand their customers' psyche.
Researchers examined this notion and its potential
benefits to businesses. This section contains a list of
scholarly  contributions to the field of
neuromarketing. The conventional view of
marketing would have you believe that it is limited
to the selling of goods. Marketers in the past had to
establish an emotional connection with customers in
order to influence them when attempting to sell a
product.

1. Neuroscience professionals may make a
substantial contribution to the topic of the ethics of
intrusive  neuromarketing. The  behavioural
responses of participants may aid marketers in
developing effective advertising tactics, and data
indicating a particular sensitivity in customers may
be used to target specific demographics.

2. In the future, neuroscientific concepts will
increasingly be employed to influence commercial
endeavours. Neuromarketing is a new technique to
consumer research that makes use of imaging and
measurement technology to forecast how people will
react to products, packaging, and advertising. This
conclusion is contradictory in two ways in this
study: first, the consumer comments on why they
prefer certain things over others, and second, the
veiled or disguised reality that results from the
technology's use.

3. Modern brain scanning technology allows
neuromarketing to gain a deeper understanding of
the psychological processes that underlie consumer
purchasing decisions. Neuromarketing is composed
of three fundamental components: interest and
engagement, awareness and comprehension, and
ethics.
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4. Neuroscientific tools and insights are used to
study consumer behaviour and marketing. Due to the
inaccessibility of the human body, behavioural
economics and marketing have long regarded it as a
"black box." Study of neuroscience related to
consumption marks a significant leap forward in
research and theory development. Marketers will
benefit from this study since it will help them gain a
better understanding of their customers.

5. Consumer behaviour and neurology are becoming
more entwined in the developing field of
neuromarketing.  Advertising and  marketing
professionals are fast legitimising and popularising
the neighbourhood, which was first frowned upon
when it opened in 2002. Each year, an estimated
$400 billion is spent on marketing. Due to
customers' incapacity to articulate how they feel
when exposed to advertising, traditional ways to
measuring the worth of such investments have been
mostly ineffective. Neuromarketing use cutting-
edge technology to explore people's minds directly,
without requiring them to engage in complicated
cognitive or awareness tasks.

6. Neuromarketing employs approaches and
understandings from neuroscience research to
address difficulties in marketing. Along with
product, price, communication, and distribution
strategies, the findings from this study may be used
for brand research.

7. Neuroimaging techniques such as functional
magnetic  resonance imaging (fMRI) and
electroencephalography can be used to monitor and
measure the brain activity that occurs while
someone views advertisements (EEG). The majority
of neuromarketing research compares product
preferences based on participants' knowledge or
affection for a particular brand. Due to the effect of
customer bias, traditional marketing research cannot
reliably quantify product preferences. Brain activity
has been linked to brand identification and product
choice. Certain consumer organisations and
academics are sceptical about neuromarketing due to
the potential ethical ramifications of intentionally
eliciting  certain  neurological  reactions in
commercials.
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3. Research Gap:

Marketers must utilise a range of strategies in order
to gain and retain clients. A marketer's most critical
resource in marketing is also their insight and
knowledge of the factors that influence how people
make decisions. Recently, neuromarketing have
emerged as feasible solutions for the next generation
of intelligent consumers. Neuromarketing is the
most cutting-edge technology for analysing client
behaviour available in today's marketing toolset [2].
Neuromarketing makes use of cutting-edge brain
scanning technologies to gain a deeper
understanding of the complexities inherent in
customer  decision-making  [3].  Brainwave
monitoring can be used to track clients' unconscious
reactions to  marketing  stimuli [4-8].
Neuromarketing can be used to determine the
effectiveness of ads [8, 9-11]. This enables the visual
and aural components of a good commercial to be
selected and timed effectively [9]. Neuromarketing
may be used to investigate and diagnose hedonic
shopping concerns, resulting in more successful
advertising [9, 10, 12-15]. An impact on a
company's income at the macro level requires an
understanding and implementation of the unique
neuromarketing strategy capable of acquiring data at
levels above human awareness. This is because one's
unconscious thinking has an effect on one's
purchasing behaviour.

FUNCTION OF THE HUMAN BRAIN

All body functions are controlled by the brain. Every
aspect of our lives is governed by it, including our
creativity, intellect, memory, and emotions. The five
senses give the input: sight, smell, taste, and
auditory/tactile feedback. Before knowledge can be
kept in our memory, it must be absorbed and
analysed. The largest and most noticeable part of the
brain, the cerebrum, is situated in the middle of the
skull. The brain is divided into two parts, the left and
right hemispheres, respectively. The frontal,
parietal, temporal, and occipital lobes are located in
each hemisphere. Our capacity to plan, conduct,
assess, feel, and solve issues is strongly influenced
by the frontal lobe. The parietal lobe processes all
sensory, motor, and memory information. Both
language comprehension and long-term memory are
controlled by the temporal lobe of the brain.

Memory and Neuronal Coding:

There are three main roles of memory: encode, store
and decode. Depending on the sort of memory a
person retains, the brain gets triggered in various
ways. Short-term and long-term memories are both
stored in the brain. Short-term memories, which last
about 60 seconds, are stored in the prefrontal cortex.
Long-term memories are kept in the hippocampus, a
structure located in the temporal lobe.

The typical brain is composed of glial and neuron
cells. The neuron's principal way of action is through
chemical and electrical impulses. Synapses are the
microscopic gaps between neurons that allow them
to interact. The neuron's numerous arms are called
dendrites. As with a radio receiver, they operate as
antennas, gathering up information from other nerve
cells and delivering it back to the brain. When data
is received, a code is formed and subsequently
stored in the brain's memory. The brain's long-term
memory may be accessed via a process called
decoding. Binary code, similar to that found in a
computer's memory, may exist in the neural code of
the brain. By influencing the neural code in a client's
brain, neuromarketing seeks to hypnotise them into
making a purchase.

NEUROMARKETING TECHNIQUES
The following are some neuromarketing techniques:
Environmental Reaction

Outward response methods such as face coding, eye
contact, and empathetic design are all examples. The
data collection process is brain-friendly. As they
view it, the human brain is the wellspring of their
creativity. One may check for outward reactions like
as goosebumps and sweat with a lie detector.

Body language

It is critical in the exchange of ideas. Emotions may
be seen in the brain using techniques such as fMRI
scanning and other forms of body language.
Through the contraction and relaxation of muscles
in body language, nonverbal signals and emotions
are sent. It is not just what you say that matters, but
how you say it.

Empathic Design
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No technology is required to examine humans in this
manner. Customers' daily routines are monitored
without their knowledge. The testing procedure
entails a comprehensive investigation of how a
product is utilised in the actual world by a genuine
user. The direct-marketing concept [16] refers to the
practise of getting information and then using it for
marketing  purposes, rather than soliciting
information from an individual.

Facial Coding

According to a technique called facial expression
analysis, emotions may be determined from a
person's facial expressions. There are twenty-four
different muscle activity combinations for each of
the seven most typical human emotions. Marketing
use face expression patterns and specific triggers to
identify and target consumers. The following table
summarises the types of face coding used in
neuromarketing, their dimensions, their ages, their
advantages, and their limitations.

Eye Tracking

With eye tracking, it is possible to see how the
subconscious brain responds to stimuli. This is a
great strategy. Data from eye tracking is used to
produce more effective advertising and websites.
Market analysts might use this method to monitor a
customer's interests and preferences.

Models for Input-/Output

The brain is researched by seeing how an individual
reacts to a certain stimuli. In the Input/Output
Model, the brain is portrayed as a black box.
Marketers that follow this technique expect that
every move they do will result in some form of
quantifiable outcome.

Inside Reflexes:

By utilising the inner reflex approach, it is possible
to get insight into the functioning of the human
brain. This is accomplished using a variety of means,
including brain scans. Reflexes are not subject to the
input-output standard. Packaging has a great
influence in advertising. Advertising affects
potential customers psychologically by affecting
their emotional attachment to a product.
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Electroencephalography (EEG) is a widely used
technique for recording brain activity (EEG). The
location of the brain can be detected using this
method by changes in the electrical field [4-8].

Electroencephalography

Although there are a variety of techniques for
recording electrical activity in the brain, electrodes
are the most often utilised. It is feasible to wear
headgear equipped with electrodes. A forty-minute
tape is not ruled out. Neurons are the response cells
of the brain. The brain has billions of synapses that
are involved in cognition [8]. The products and
services are displayed to the individual being
presented via an electrode-enhanced helmet or
headgear. Brain activity may be utilised to determine
the attractiveness of a product to a potential
consumer [8]. Due to the millisecond temporal
resolution of the EEG, it is capable of detecting brief
bursts of brain activity. There is lightweight and
portable EEG measuring equipment available [17].
A critical issue with EEG is the presence of
unwanted electrical activity in the brain, which is by
far the most important disadvantage of the
technique. Additionally, there are flaws in the spatial
resolution (approximately one centimetre) [4, 8, 18].
Increase the amount of electrodes on the skull to
reduce this issue. Neuromarketing provides an
overview of electroencephalography (EEG)
measures, their applications, and associated benefits
and drawbacks.

Functional Magnetic Resonance Imaging (fMRI)

This technique is used to study the anatomical
structure of the brain and the regulation of blood
flow. An MRI scan may be used to determine the
oxygen saturation level of the blood. As a result,
neuronal activity in that region increases [19, 20].
Researchers can monitor changes in brain activity
across multiple areas using functional magnetic
resonance imaging (fMRI), a neuromarketing
technique. Blood that is either oxygenated or
deoxygenated generates electromagnetic waves.
This mismatch can be identified via signals [18]. As
a baseline, a resting-state fMRI brain scan was used
[21]. Advertising stimulates the circulation of
oxygenated blood to certain areas of the brain [8,
20]. A comparison to the control group is done to
determine the extent to which the advertisement had

JCLMM 1/11 (2023) |139-148



ISSN: 2309-5288 (Print)
ISSN: 2309-6152 (Online)
CODEN: JCLMC4

an effect. The use of functional magnetic resonance
imaging in neuromarketing may be beneficial or
detrimental (fMRI).

Magneto Encephalography (MEG)

Doctors may examine brain activity with MEG
without putting the patient at danger. However,
voltage fluctuations are a component of an EEG.
The spatial and temporal intensities of brain activity
in various brain regions can be measured with MEG
[22]. While MEG is superior in terms of spatial
resolution, its expensive cost outweighs this
advantage.

Positron Emission Tomography (PET)

It is comparable to functional magnetic resonance
imaging in terms of efficiency and spatial resolution
(FMRI). Radiation exposure is required in this
process to produce the desired results. PET is a
neuromarketing method that should be avoided
owing to the health concerns associated with it [23].

Eye Tracking

A user's visual attention, reaction to visual stimuli,
gaze patterns, attention span, and pupil changes can
all be determined through eye tracking. The primary
advantage of this technology is its portability. The
primary disadvantage is the absence of emotional
connections between different brain regions. By
utilising eye-tracking equipment, you may learn a
great deal about your attention span, concentration,
and pupil dilation tendencies. The eye-tracking
device records both continuous and occasional eye
movements.

Facial Recognition or Electromyography

Utilize this tool to determine a person's facial
expressions, which provide valuable insight into
their emotional state. Electrodes attached to the lips
to monitor the tiniest changes of the face muscles
that are absolutely imperceptible to the naked eye.
Electrodes are placed on the zygomaticus major and
minor muscles, as well as the orbicularis and
occipitofrontal muscles, on either side of the mouth.
This method has been demonstrated to uncover a
broad variety of emotions, including happiness and
sadness. This method has two disadvantages: it
increases the possibility of misunderstanding of
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certain emotions owing to the simultaneous
suppression of facial expressions.
Electromyography (EMG) is a critical technique in
neuromarketing since it may be utilised for a number
of reasons.

Cardiovascular Parameters

Observing changes in a customer's heart rate and
blood pressure level may provide insight into how
they feel about a product or marketing campaign.
The rhythm of a customer's heartbeat and the time
between pulse transitions can be utilised to assess
the customer's attention span [24].

Galvanic Skin Response

Numerous human emotions, including fear, joy,
fury, anxiety, and curiosity, may be quantified by
analysing the feels on the hand. Neurological
reactions of consumers to a variety of stimuli may
be determined and utilised in marketing initiatives.

The Transcranial Magnetic Stimulation

Numerous human emotions, including fear, joy,
fury, anxiety, and curiosity, may be quantified by
analysing the feels on the hand. Neurological
reactions of consumers to a variety of stimuli may
be determined and utilised in marketing initiatives.

THE CONSUMERS BRAIN:

Traditional techniques have a long history of failure.
Historically, market researchers depended on
surveys and interviews to get information on the
efficacy of a product campaign from focus groups.
Due to the advancement of neuroimaging methods,
there are new and fascinating methodological areas
to examine. This way, they will be able to accurately
forecast whether advertising will be a success or a
failure.

APPLICATIONS OF NEUROMARKETING:

Neuromarketing is a widely used technique for
determining a customer's wants and preferences.
Marketing is all about communicating to the
customer the product's characteristics and
advantages, two critical components of the process
[25]. In marketing, the look of a product and its
emotional connection contribute to establish trust,
value, and recognition. Client preferences and
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purchasing habits will alter as a result. The reward
and identification centres of the customer's brain are
activated by advertisements that evoke pleasant and
relaxing images [13]. Advertisers may use
neuromarketing to determine which pictures, sound
effects, and text are most successful in their
commercials in order to develop more effective
advertisements. Advertisers can use neuromarketing
to gain a better understanding of their target
audience's preferences and decisions prior to
developing an advertisement [10].

4. Benefits of Neuromarketing:

A deeper knowledge of the consumer's brain and
their decision-making process through
neuromarketing has greatly helped marketers [4, 9,
13, 26]. This idea is used by the majority of
consumer organisations and their allies. Consumers'
socio-demographic characteristics such as their age,
ethnic origin, gender, residence location, and
socioeconomic status can all be utilised to segment
the cohorts. This will result in more precise
consumer behaviour forecasts and more focused
marketing [27].

NEUROMARKETING ADVANTAGES

In marketing, the word "neuromarketing” refers to
the use  of  behavioural neuroscience.
Neuromarketing approaches can assist us in gaining
a better understanding of our clients' behaviours
[27]. Neuromarketing, according to [28], is an
excellent technique for product development,
marketing, and brand building. Along with the
immediate physiological response to a purchase,
these approaches may help merchants gain a greater
understanding of their customers' whole shopping
experience, from the minute they enter the store to
the moment they exit. A virtual shop integrating 2D
and 3D retail items is an intriguing notion for this
type of programme. Actual marketing circumstances
are utilised to analyse the purchase behaviour of test
clients.

LIMITATIONS OF NEUROMARKETING

A concern with neuromarketing data is its lack of
reliability and dependability [1, 3, 8]. The
neuroscience concept has acquired recent popularity
as a result of several studies and applications in a
variety of sectors. Regrettably, there are few
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publications published to date concerning
neuromarketing corporations and academics.
Additionally, the financial performance of
businesses has been made public [1, 29]. It is
plausible that when consumers encounter marketing
messages at different times and locations, their
brains process them differently [10, 30]. The
relationship between emotional valence and various
brain regions has been widely studied [9].
Neuromarketing research is highly complex and
time consuming, not to mention prohibitively costly.

NEUROMARKETING IMPACT

Neuro-marketing is a collection of neuro-
techniques, strategies, and technology that enables
businesses and their customers to interact
unconsciously. This strategy has resulted in a boost
in consumer base. Additionally, neuromarketing
results in the following:

Consumer Buying Behaviour

Customers' purchasing patterns are becoming
increasingly significant as the market expands.
When you want to purchase anything, your brain
gathers information about the item you desire. A
marketer must understand how consumers make
money-saving decisions [4, 20]. Neuromarketing
contributes to the development of new products that
have an effect on client purchasing behaviours.

Advertising

Advertisements are known to activate specific areas
of the brain. Two parts of the brain are involved in
ad recall: the ventral striatum and the ventromedial
prefrontal cortex [6]. The research indicated that
advertising with pleasant facial expressions had a
beneficial effect [6]. Neuromarketing technology
enables the tracking of a commercial's impact down
to the individual. The medial prefrontal cortex of the
brain, which is responsible for decision-making,
may be manipulated to improve sales [31].

Pricing

It is critical to consider each element that may
influence a consumer's buying decision [30]. The
right pricing for a service or product manufacturing
is critical when making purchasing decisions [32,
33, 34, 35, 36]. The most challenging aspect of
marketing is determining the pricing of a product
and its relevance to a customer's buying decision.
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Marketers can use neuromarketing to ascertain the
price that consumers are willing to pay for a product
or service. As a consequence, marketers will adjust
the product's pricing accordingly. Brain scanning
techniques may also be used to determine which
parts of the brain are activated by good or negative
emotions.

New Product Development

Neuromarketing techniques are thought to be more
suitable for assessing the product experience [4]. It
is possible to manufacture a new product using other
ways if the necessary materials are unavailable.
Earlier study indicates that the inherent information
included in fMRI scan data may be used for pre-
testing and product development. As a result,
neuromarketing may be used to evaluate new goods
and create wholly new ones from scratch. In addition
to neuromarketing, a SWOC study may be used to
aid in the creation of a new product.
Communication

The impact of neuromarketing on customers' verbal
communication may be studied using traditional
market research approaches. A neuromarketing
method is used to study facial expressions and body
language. EEG and fMRI are powerful tools for
examining the brain's internal reactions. Thus,
neuromarketing findings will be of little utility in the
field of public relations and marketing.

Distribution of Products

Neuromarketing techniques can be used to enhance
a product's appearance on supermarket shelves and
racks. It may be used to determine which product
layout style attracts buyers the most effectively [37].
The scenario is an excellent demonstration of how to
make an educated choice. Customers provide higher
ratings to merchandise located near the entrance to
the store [38]. Customers are more likely to buy
items on the top shelf. Consumer behaviour may be
studied using eye tracking and EEG caps attached to
customers' heads while they shop [39, 40].
Additionally, this method may be utilized to browse
online retailers [41].

Decision-Making

Neuromarketing makes decisions in five stages. To
begin, one first recognise the issue and then weigh
all available choices and their associated advantages
and downsides. FMRI neuromarketing research
studies how people make decisions while taking
their emotions into account. Using EEG and fMRI,
neuroscientists discovered that the wventromedial
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prefrontal cortex and the striatum are engaged in
decision-making [42].

Branding

It's normal for customers to want to continue doing
business with firms they've developed a relationship
with. Customers' purchase decisions may be
influenced by a strong emotional connection and
affinity with a brand. Marketers must take every
opportunity to communicate with their target
audience. For instance, in fMRI experiments,
preferred brands had more brain activity than
common brands. Consumers develop an intrinsic
and veiled fear when they interact with brands,
which impacts their decision-making process [13].
Product Design

Developing an aesthetically pleasing product is
crucial for both market research and marketing.
Thus, design and presentation are critical
components of a product's success. Neuroscience
technology such as electroencephalography (EEG)
and functional magnetic resonance imaging (fMRI)
may be utilised to improve goods. Due to the fact
that the entire operation is performed
subconsciously in the brain. Decision-making has
been associated with the nucleus acumens and the
ventromedial prefrontal cortex of the brain [43].

5. Ethical Concerns of Neuromarketing:

When doing neuromarketing research, ethical
concerns must be made. According to some
detractors, this technique violates individuals' right
to free choice. People are more likely to purchase
anything if they have a variety of possibilities. Due
to the fact that neuromarketing technology enables a
deeper knowledge of a customer's behaviour, it may
enable them to make more educated judgments. This
method requires the marketer to put their own
financial interests ahead of the consumer's demands.
This method conflicts with customer-company ties
that are governed by privacy policies [44]. To
prevent infringing human rights and ethical
principles, rules and standards for the use of brain
probes to interfere with a person's decision-making
process must be established [9]. Neuromarketing is
primarily concerned with two ethical issues [39]:
preserving customers' freedom of choice and
defending their individual rights. Neuromarketing
tactics were controlled to guarantee that they are not
abused and that they are utilised to improve the
consumer experience [4, 45]. Regardless of how
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useful neuromarketing is to organisations, ethical
and customer-focused concerns must be addressed.

CHALLENGES OF NEUROMARKETING
Customer decision-making is notoriously tough to
influence. Neuromarketing has its own set of
difficulties when it comes to persuading clients to
make purchases. While this method offers a number
of advantages, it also limits clients' freedom of
choice when doing market research utilising cutting-
edge technologies. Human robots that have been
programmed to respond to marketing stimuli will
take on the function of the buyer's logical thought
process. Humans, like robots, may one day be
trained to purchase specific commodities and
products. [7, 20, 30]. Numerous businesses are
looking to neuromarketing for assistance [7, 46].

IMMINENT OF NEUROMARKETING IN INDIA
Neuromarketing has shown steady growth in India
over the last many years. By 2025, India's wealthy
and affluent will increase from 8% to 16%, while the
poor will decline from 31% to 16%. By then,
between 27% and 40% of the population will be
among the top strata of society. According to the
United Nations, Indian consumers are likely to
exceed Chinese consumers in the near future. India's
CPI has averaged 114.67 index points since 2011,
peaking at 137.60 in November 2017. GDP is
expected to rise from its current level of 2.8 trillion
dollars in 2018 to 4.6 trillion dollars in 2025,
according to current growth projections.

6. Conclusion:

Because neuromarketing opens up new avenues for
study and analysis in the realm of marketing,
marketers should examine it. Although the concept
has a promising future, it is currently in its infancy.
Additional study is necessary to solve the numerous
obstacles this notion confronts, but researchers in
this field believe it also has considerable economic
potential. Neuromarketing can aid marketers in
achieving substantial success in today's highly
competitive industry. Neuromarketing has a bright
future ahead of it as a result of scientific and
technological advancements.
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