
 
Cover Page 

  

  
 
DOI: http://ijmer.in.doi./2022/11.03.08 

            

 

ISSN:2277-7881; IMPACT FACTOR :7.816(2022); IC VALUE:5.16; ISI VALUE:2.286 
Peer Reviewed and Refereed Journal: VOLUME:11, ISSUE:3(1), March: 2022 

Online Copy of Article Publication Available (2022 Issues): www.ijmer.in 
Digital Certificate of Publication: http://ijmer.in/pdf/e-Certificate%20of%20Publication-IJMER.pdf 

Scopus Review ID: A2B96D3ACF3FEA2A 
Article Received: 2nd March 2022   
 Publication Date:10th April 2022 

Publisher: Sucharitha Publication, India 

 

 
42 

 

WHAT GOES ON INSIDE THE CONSUMER MIND? DEMYSTIFYING NEUROMARKETING IN 
MARKETING RESEARCH 

 
Dr. Subhanjali Chopra 

Associate Professor 
Department of Commerce, Sri Aurobindo College, University of Delhi 

New Delhi, India 
 

Abstract 
Managers today face enormous pressure to identify the elements influencing customers’ attitudes and behaviour. Traditional 

approaches, unfortunately, have certain limitations and remained virtually unchanged since their inception decades back. These studies 
often measure product choice in terms of brand familiarity or product preference, both of which are connected with neural activity. As 
a result, there is growing interest in brain-based methodologies that may allow managers to probe customers' underlying thoughts, 
feelings, and intentions. Neuromarketing appears as one of the primary areas of study targeted at accomplishing this goal, but it is still 
an emerging discipline. Neuromarketing is a branch of marketing research that integrates behavioral psychology, economics, and 
consumer neuroscience in which researchers use neuroscience tools to investigate marketing practices and consumer behaviour 
[7][24][30]. The application of neuroscience approaches incites how the brain and other physiological factors influence consumer 
behaviour and decision making. To assess the efficacy of these measures, neuroimaging techniques are used to monitor and evaluate 
brain activity post the communication message. The purpose of this paper is to demystify neuromarketing in market research. To 
accomplish this goal; the current work seeks to explain the concept and significance of neuromarketing, offers a broad overview of the 
ethical problems linked to neuromarketing research, highlights the primary neuromarketing methodologies employed in marketing 
research, and analyses neuromarketing applications. 
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1. Introduction 

For more than a century, marketing has been dominated by theories that presuppose a rational process of persuasion that 
follows a sequence from awareness to purchase that consumer can consciously specify. The primary goal of marketing is to assist in 
the matching of products with individuals [2]. Marketers are compelled to rely significantly on assumptions to explain consumer 
behaviour [15]. While this is consistent with conventional research methodologies, it has not consistently explained or predicted 
buying behaviour [6].  However, if research can show linkages between specific brain areas and the desire to buy, much of the 
uncertainty may be eliminated. It may, therefore, just be a matter of presenting appropriate stimuli to elicit the desired response. 
Recent developments signal that a fresh perspective is on the horizon. To understand the increasingly complex consumer decision-
making and consumption environment, modern marketing scholars have started to study drivers of consumers' purchasing decisions 
from a multidisciplinary perspective [48].  

 
With advances in technology, neuromarketing techniques have been used to explore consumers’ preferences [32]; a research 

tool that provides direct observations of brain reactions during marketing stimuli [21], providing access to otherwise hidden 
information. Some experts contend that the brain is a black box that conceals consumers' feelings and preferences [15][22], and 
neuromarketing functions as a portal that reveals and allows access to these emotions [14]. The aim of neuromarketing is to adapt 
theories from neuroscience and combine them with approaches and concepts from marketing to develop relevant interpretations of the 
impact of marketing on target customer behaviour [24].  It collects objective knowledge on the inner workings of consumers' brains 
without relying on subjective evaluations, which have long been the cornerstone of marketing research [32]. Rather than directly 
asking people for their ideas, feelings, recollections, assessments, or decision-making strategies, such data is acquired through 
monitoring brain processes [27].  This calls for a need to demystify neuromarketing and increase interest in relevant neuromarketing 
research, particularly in academic platforms committed to the advancement of marketing science.  

 
Neuromarketing research attempts to correlate neural activity with customer behaviour, and it has a wide range of 

applications for brands, products, packaging, advertising, or in-store marketing, determining buy intent, level of novelty, awareness, or 
provoked emotions [4]. Unconscious mental processes have a significant impact on individual’s decision-making [53]. Neuroimaging 
techniques, which create an image of the patient's brain using non-invasive ways, are among the most recent tools for measuring 
marketing stimuli. These strategies are known as neuromarketing techniques when employed in marketing to analyse consumer 
behaviour in connection to markets and commercial transactions [25]. Based on this context, this paper tries to examine the key 
neuromarketing strategies used around the world. Neuromarketing employs a variety of strategies like positron emission tomography 
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(PET), functional magnetic resonance imaging (fMRI), electroencephalography (EEG), magneto encephalography (MEG), and 
galvanic skin response among them (GSR) [12][47][51][55]. In this technique, participants are connected to electrical equipment and 
then asked to perform the experimental tasks [15]. The device produces instant, colorful images of a functioning brain, enabling the 
researchers to compare differences in the images generated during different tasks. It is then obvious which parts of the brain reacted to 
the stimuli. According to experts, utilizing these "brain cues" could result in higher accuracy when targeting consumers, resulting in 
greater marketing effectiveness [15]. It has the ability to reveal any subconscious preferences that traditional advertising techniques 
are unable of detecting.  

 
Neuromarketing aims to better comprehend and know how consumers think, their emotions, ideas, and desired value [24]. It 

is used in a variety of fields, including product invention, product modification, price strategy, communication mix creation, and 
others.  Using scientific technology in pursuit of commercial interests is not inherently unethical. However, the use of technology that 
probes the inner workings of the human brain, especially beyond what is disclosed by standard behavioral testing, raises major ethical 
considerations. These concerns pertain to the protection of numerous stakeholders who may be harmed or abused as a result of 
neuromarketing, as well as the protection of consumer autonomy [32]. 

 
1.1 Plan of study: Besides understanding the concept and significance of neuromarketing, the study aims to discuss the diverse 
neuromarketing methodologies accessible for marketing research. It also addresses the ethical considerations in neuromarketing, as 
well as its applications in areas such as consumer behaviour, advertising effectiveness, pricing decisions, branding tactics, product and 
package appeal, and media selection. To achieve these objectives, the requisite material was collected using the Google scholar search. 
The key words used for the purpose of search included ‘neuromarketing’, ‘brain’ and ‘neuroscience’. 87 papers were found in the 
initial search; out of which 56 papers were found relevant for the purpose of this study. A thorough review of these papers was done 
for the fulfillment of aforesaid objectives. 
 
2. Neuromarketing: Conceptual framework   

The term neuromarketing was coined in 2002 by a German professor Ale Smidts who defined neuromarketing as the study of 
the cerebral mechanism to understand the consumer’s behaviour with a view to improve the marketing strategies [34][50]. According 
to him, neuromarketing aims at a better understanding of the customer and his reactions to marketing stimuli such as products, 
advertisements, salesperson conduct, and website design; by measuring brain processes and incorporating them into the development 
of both theory and stimuli [4]. A year later, in 2003, scientists used functional magnetic resonance imaging (fMRI) brain imaging 
techniques to examine and understand consumer preferences for common beverage brands such as Coca-Cola and Pepsi [29]. 
According to the findings, when participants are unsure which brand they are drinking, they choose Pepsi over Coca-Cola. In contrast, 
when respondents are aware of what they are drinking, they prefer Coca-Cola to Pepsi. The study yielded valuable results, however, 
failed to provide complete explanation opening the gates to seek in-depth answers concerning this new research area.  

 
Neuromarketing is a field of neuroscience research that aims to better understand consumers through unconscious processes; 

and can be used in marketing to explain consumer preferences, motivations, and expectations, anticipate his behaviour, and assess the 
effectiveness or failure of advertising messages [4][25]. Neuromarketing is considered as the use of neuroscience and physiological 
research techniques to gain new insights into consumers’ behavior, preferences, and decision making, as well as other aspects of 
human cognition and behavior related to marketing. Neuromarketing seeks information and insights that go beyond what traditional 
techniques like surveys, focus groups, experiments, and ethnography can disclose, with the objective of improving marketing theory 
and practice [38] or boosting the accuracy of predictions of consumer preferences and behavior when combined with traditional 
methodologies [38].   

 
The great majority of publications address neuromarketing as the link between neuroscience and marketing 

[14][15][17][18][21][25][44]. Neuromarketing is a method of disclosing the cognitive emotional processes that underlie human 
conscience (fear, motivation, recognition, well-being, and reward) [8][25][32]. It serves as an intersection of consumer behavior and 
cognitive neuroscience [17]. Neuromarketing is an application of neuroscientific methods to analyse and understand human behaviour 
in relation to markets and marketing trades [25]. Some researchers described this as a field based on neuroscientific methodologies 
that focuses on the marketing implications of understanding the connection of cognitions and emotions in human behaviour [14][22].  
Researchers will be able to study, assess, and forecast consumer behaviour by gaining insights from individual brain processes 
[14][21].  

 
Many authors have used the terms ‘study of brain imaging’ [17][21], ‘study of neuroimaging’ [13][18], and ‘neuro-

technology’ [14][32] to refer to neuromarketing. It is distinct from consumer neuroscience, which encompasses the commercial (e.g., 
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retail marketing) and non-commercial (e.g., social marketing) application of neuroscientific approaches and concepts to gain consumer 
insights and marketing implications; and neuroeconomics, which relates to the analysis of neural correlates of decision making of the 
type studied in behavioral economics [38][39]. However, neuromarketing is similar to consumer neuroscience and neuroeconomics in 
that it is a type of non-clinical research that investigates subjects in healthy populations, as compared to neurology, which is a type of 
clinical research that studies subjects in populations with nervous system disorders such as injuries, traumas, and tumors; and 
neuroscience, which studies a diverse range of species from leeches and jellyfish to complex mammals [37]. 

 
Although the subject of neuromarketing allows for a variety of interpretations and observations, it is clear that the definitions 

are interrelated. As a result, a comprehensive definition can be drawn that lists the essential aspects of neuromarketing. 
Neuromarketing can be defined as an interdisciplinary branch of knowledge based on the application of neuroscientific concepts and 
methods to the study of the brain and nervous system in order to comprehend natural human behaviour in response to a marketing 
stimulus, in terms of cognitions and emotions, conscious and unconscious; and contributes to the progress in the development of 
marketing theory, as well as the implementation of marketing strategies [5]. This definition has five major dimensions: first, it 
specifies the use of interdisciplinary knowledge in neuromarketing; second, it explains the neuroscientific methods used in 
neuromarketing; third, it elucidates the results of applying those methodologies, i.e., brain and nervous system research; fourth, it 
clarifies the outcomes of those outputs, namely, a comprehension of inherent human behaviour in actual marketing settings; and fifth, 
it addresses the consequences of those outcomes, i.e., the conceptual and managerial implications for marketing theory and developing 
and implementing the marketing strategy. 

 
2.1 Importance of neuromarketing in marketing research:  Neuromarketing is the most recent technology employed by marketing 
researchers to gain a better understanding of consumer behaviour [42]. It applies state-of-the-art resources in brain scanning to better 
understand the buying process of consumers [13]. The primary contribution of neuromarketing research is to better understand how 
consumers make decisions during the purchasing process. Neuromarketing has become a popular method for determining the 
likelihood and improbability of purchasing decisions [25].  The issue of the effects of neuromarketing on businesses and society is 
vital because it is assumed that there is the potential to discover implicit and automatic processes that determine decision making, and 
that it will unveil secret information about consumer behaviour that traditional marketing methods could not obtain [2][21][44]. 
 

Neuromarketing has also been recognized as a method of improving businesses' marketing strategy [13]; with the potential to 
discover consumer demands and, as a result, build more useful products [13]. Neuromarketing enables the identification of advertising 
aspects that elicit favourable emotions [15][44]. Furthermore, it aids in the avoidance of aspects that should not be present in the 
communication, such as those that induce consumer dislike towards the products. It also aids in the selection of visual and audio 
elements, as well as the timing and selection of appropriate media [15]. Neuromarketing can also be used to improve branding or 
brand positioning tactics and can provide an answer to the question by conducting research to establish which neurological processes 
in the brain are involved in the processing of brand information [21]. Besides, it also has the potential to modify pricing and product 
development methods [25][44]. 

 
Since neuromarketing uses techniques that seek to identify the brain areas engaged during a marketing stimulus, as well as 

the cognitive processes that occur in those areas; it has the potential to uncover the underlying causes of purchase disorders such as 
compulsive shopping [14][15][17][44]. Other potential uses of neuromarketing include the creation of more effective social 
campaigns, such as the promotion of the usage of seat belts in automobiles or cessation of smoking [34].  Although there are some 
concerns about neuromarketing intrusion into customers' privacy, it is expected that this method will allow for more effective 
customer segmentation, which will lead to better product marketing by taking into account individual product and brand preferences, 
as well as consumer behaviour in general [41]. 

 
3. Neuromarketing techniques for marketing research 

Neuromarketing research methods allow for penetration into previously unknown areas of the human psyche, offering up 
new vistas in marketing research. Some of the most important neuroscientific strategies for neuromarketing are discussed briefly 
below:  
3.1 Electro encephalography (EEG): This approach was discovered in 1929. It is one of the most well-known and widely employed 
methodologies in neuromarketing research. EEG measures and records electrical activity in the brain using electrodes placed on the 
scalp of the test subject [2]. The spatial resolution improves as the number of electrodes increases. It is a non-invasive technology that 
detects changes in electric currents in the form of brainwaves that occur and are recorded when test subjects are subjected to a 
marketing stimulus [31]. Electromagnetic waves exist in the brain and are widely distributed. Because EEG has a high temporal 
resolution (milliseconds), it can identify short neural activity. It can detect current pulses caused by neuron activation. It means that 
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electroencephalography measurement is temporal resolution dependent. EEG provides neuroscientists in marketing with the benefit of 
high temporal resolution for detecting brief changes in brain activity at low cost, allowing them to analyse the value of a marketing 
stimulus [31].   
 

After functional magnetic resonance imaging (fMRI), EEG is one of the most commonly used technologies in 
neuromarketing research [4][20][26]. EEG, in contrast to fMRI, has a high temporal resolution but a low spatial resolution. Because 
EEG is portable in design, it can be used in real-world marketing situations [4]. Furthermore, EEG has higher validity in measuring 
emotional styles and detecting psychopathologies [53]. However, this technology has a limitation in measuring deeper brain areas [2]; 
it can only record relatively superficial electrical signals [53][56].  EEG's spatial resolution is often weak, restricting the recording of 
brain activity in small subcortical locations and, as a result, knowledge of the cognitive process responsible for triggering activity 
throughout the brain [31].  

 
3.2 Magneto encephalography (MEG): MEG records brain activity at the scalp level using magnetic potentials, with sensitive 
detectors in the helmet placed on the subject's head [2]. It is a non-invasive approach for detecting changes in magnetic fields caused 
by electrical brain activity in test subjects while they are exposed to a marketing stimulus [31][37]. To monitor the weak magnetic 
impulses in the brain, MEG requires a magnetically shielded environment and superconducting quantum interference devices [2]. 
 

MEG has the advantage of having a high temporal resolution for detecting small changes in brain activity, which aids in 
determining the worth of a marketing stimulus [4][31]. The spatial resolution produced by MEG remains relatively limited, but it 
outperforms EEG because the magnetic field is less affected by the skull than the electric field, allowing imaging of deeper brain areas 
[2]. However, the acquiring and operation expenditures are substantial [2][38]. MEG is also not portable; therefore, marketing 
activities can only be recreated in a laboratory context rather than in the real marketplace situation. 

 
 3.3 Functional magnetic resonance imaging (fMRI): The methods described above directly assess the activity of neurons. The 
functional magnetic resonance imaging approach analyses brain activity in an indirect manner. It is a sophisticated approach used in 
brain function research that employs a three-dimensional picture of the brain [33].  Test subjects lie on a bed with their heads 
surrounded by an MRI scanner, which aligns the atom particles in their heads with the magnetic field [4][56]. When a certain brain 
area is active, the blood vessels in that area widen and more blood rushes in, reducing the amount of oxygen-free hemoglobin and 
causing a shift in the magnetic field in that location [4].  In the recent decade, fMRI has grown in popularity in neuromarketing 
research. It combines a magnetic field with radio waves to produce a signal that allows detailed examination of brain areas. 
 

The most significant advantage of the FMRI equipment is that it is non-invasive because it does not use radiation. It also 
includes the ability to store enormous volumes of data and observe considerably deeper and smaller brain areas with high spatial 
resolution [53]. It is appropriate for neuromarketing studies as it allows for the measurement of brain activity as subjects do certain 
tasks or are exposed to marketing stimuli in order to look for trends [4]. However, the use of this technique is costly, the equipment is 
not portable, and the environment makes it difficult to conduct the experiment [2][4][11][53]. During the procedure, the test subject 
must also remain still and avoid as much head movement as possible. 

 
3.4 Positron Emission Tomography (PET): PET is an invasive technology that uses a battery of detectors put on the test subject's 
head to monitor radiation pulses and display the metabolism of glucose in the brain in exquisite detail [4][56]. By measuring the 
radiation from the emission of positrons from the radioactive substance administered to the subject, physiologic pictures with spatial 
resolution comparable to fMRI can be generated [4].  
 

It provides neuroscientists with the advantage of high spatial resolution, allowing them to detect changes in chemical 
composition or fluid movement in smaller and deeper areas of the brain, but at the expense of poor temporal resolution, limited 
application, and higher monetary expense [4][38]. It is one of the costliest methods. However, because PET is a highly invasive 
approach that uses radioactive particles that must travel through the participant in order to gather results and exposes test subjects to 
radiation, its use in neuromarketing to healthy subjects and nonclinical investigations is limited [53].  

 
3.5 Steady-state topography (SST): SST is a technology used in cognitive neuroscience and neuromarketing research to observe and 
measure human brain activity [46]. It measures and records brain electrical activity using a band or helmet with 64 electrodes placed 
on the scalp of test subjects while they observe audio-visual material and undertake a psychological assignment with a sinusoidal 
visual flash presented in the visual periphery to invoke an oscillatory brain electrical response in terms of a steady-state visually 
evoked potential (SSVEP) [45]. SSVEP data are then used to determine task-related changes in brain activity.  
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It is a non-invasive method for detecting changes in brain activity caused by tasks. More importantly, SST provides 
neuroscientists with the advantages of high temporal resolution as well as the ability to constantly follow rapid changes in brain 
activity with a high tolerance for noise and physical interference over long periods of time. SST, on the other hand, has a restricted 
spatial resolution [4]. 

 
3.6 Eye tracking (ET):  Eye tracking is becoming more effective in conjunction with other techniques such as EEG and fMRI [53]. 
Using eye trackers, this technique measures and records eye locations and motions. It employs an ideal camera, which can be a contact 
lens or a video camera, to determine the position of the cornea and pupil by using infrared light to elicit corneal reflection [52]. ET 
enables neuro marketers to identify and record gaze patterns and locations from neural activities in order to explain human behaviour 
in response to viewing a specific marketing stimulus, and thus answer neurological marketing-related questions and, in doing so, 
better understand the relationship between what test subjects see and how they react to the marketing information they process [4]. It 
can be used in the production and evaluation of commercials, idea testing, logo and package design, internet usability and micro-site 
development, and in-store marketing. The goal of this strategy is to keep track of the frequency and intensity of the view. It keeps 
record of where and what people are looking for a longer period of time and more regularly. It also keeps track of pupil enlargement. 
The key advantage is that ET delivers low-cost insights into temporal processes with high temporal resolution [36]. It is also highly 
accessible and simple to set up [36].  The fundamental disadvantage is that it is impossible to grasp what emotions are linked with the 
places that were the focus of attention, and that it is not possible to deduce automatically that concentration necessarily indicates 
increased visual attention. 
 
3.7 Facial electromyography (fEMG):  fEMG it is a non-invasive approach that measures facial muscle movements that are invisible 
to the human eye using electrodes put on the muscles of the mouth to determine the type of emotion such as happiness, sadness, 
indifference, pain, and so on [53]. This method can be used to examine voluntary and involuntary facial muscle movements in 
marketing situations in order to understand the conscious and unconscious manifestations of emotions among test subjects [9]. 
Because every electrical impulse generated by facial muscle activity can be monitored and recorded at a minimal cost, the technology 
allows neuro marketers to identify and register changes in facial expressions [38].  
 

It has the advantage of high spatial resolution, increasing credibility for use in the analysis of various affective reactions to 
visual stimuli, taste, smell, and hearing reactions, human interactions and behaviours [53]. However, the disadvantage is that the 
electrodes attached to the face may block some facial movements [54]. Another significant limitation for application in 
neuromarketing is the dual meaning of some expressions, which invalidates standardization of single expressions connected with 
specific emotions, limiting investigations of some more specific emotional reactions [23].  Although this procedure does not use any 
invasive mechanisms on the body, its application is quite obstructive to normal movement and can thus affect natural expression. 

 
3.8 Skin conductance (SC):  SC is a non-invasive technique for measuring and recording tiny variations in SC responses when the 
autonomic nervous system is activated; when the skin of test subjects temporarily becomes a stronger conductor of electricity, as a 
result of increased activity of eccrine glands after exposure to a physiologically arousing marketing stimulus [52].  More importantly, 
SC can be beneficial to neuro marketers seeking a direct measure of tonic activity. The biggest disadvantage is that SC only assesses 
arousal; it cannot provide clear proof of the direction or intensity of emotional reaction. 
 
3.9 Galvanic skin response: The objective excitation induced by emotionally significant stimuli is measured using this technique. 
The central nervous system is closely linked to the reactions recorded on person's hands, and this technology can identify the neural 
responses that precede specific emotions including happiness, sorrow, fear, rage, contempt, and indifference [3]. 
 
3.10Trans cranial magnetic stimulation (TMS):  TMS use magnetic induction to alter the activity of specific brain locations 
situated 1-2 centimeters inward without reaching the neo cortex [35].  The device is less expensive than PET and fMRI scanners. A 
plastic enclosure with an electric coil is placed near the subject's head. TMS generates a magnetic field that travels through the brain, 
allowing for changes in brain tissue in specific regions as well as the ability to temporarily activate neurons (by high frequency) or 
temporarily block neuronal activity (using low frequency). TMS can highlight causal inferences by studying the person in the presence 
of marketing stimuli when specific brain areas are inhibited, stimulated, or normal [56]. 
 
4. Ethical issues in neuromarketing   
The ethical dimension of neuromarketing is one of the most significant and sensitive concerns associated with the use of neuroscience 
in marketing [2][41]. Of course, there is nothing inherently wrong with using scientific technology to advance commercial interests. 
However, the use of technology that probes the inner workings of the human brain, particularly beyond what is revealed in typical 



 
Cover Page 

  

  
 
DOI: http://ijmer.in.doi./2022/11.03.08 

            

 

ISSN:2277-7881; IMPACT FACTOR :7.816(2022); IC VALUE:5.16; ISI VALUE:2.286 
Peer Reviewed and Refereed Journal: VOLUME:11, ISSUE:3(1), March: 2022 

Online Copy of Article Publication Available (2022 Issues): www.ijmer.in 
Digital Certificate of Publication: http://ijmer.in/pdf/e-Certificate%20of%20Publication-IJMER.pdf 

Scopus Review ID: A2B96D3ACF3FEA2A 
Article Received: 2nd March 2022   
 Publication Date:10th April 2022 

Publisher: Sucharitha Publication, India 

 

 
47 

 

behavioral testing, raises significant ethical concerns [13]. As a result, neuromarketing has struggled to gain foothold in the field of 
marketing research, owing mostly to public concern over the ethical difficulties inherent in the use of neuro-imaging [31]. It is 
essential to mention that in today's world, with so many distinct but comparable items and an affluent culture, consumers' free will and 
freedom to make individual choices is one of their most powerful tools. If this were to be taken away or manipulated, the concept of a 
free market would vanish [54]. In terms of ethics, the concept of human dignity should serve as the foundation for ethical principles 
such as autonomy, self-determination, privacy, confidentiality, protection of vulnerable groups, reliability, and honest interpretation of 
research findings in light of the risk of manipulation from a commercial perspective [16][51]. The following are some of the major 
ethical considerations linked with the use of neuroscientific technologies in marketing: 
 
4.1 Protection of test subjects: The primary ethical challenges in neuromarketing research relate to protection of test subjects' 
autonomy, informed permission, privacy, and vulnerability [27][51]. Measuring neurological responses to marketing stimuli in the 
human brain may jeopardize the autonomy of test respondents for whom certain information is waived while attaining their consent to 
participate in the study [32][51]. When neuroscientists fail to get informed permission and preserve test subjects' privacy in 
neuromarketing studies, the problem of proper protection is frequently highlighted [32][51].  It is an unavoidable commitment that 
researchers must fulfill with participants by providing them with information regarding the full disclosure of benefits and hazards. 
These measures include information on the study's methods, the benefits and dangers of participating in the study, test subjects' rights, 
the types of findings that may be gained from them, and the steps taken to preserve confidentiality and privacy [27].  
 
4.2 Scientific reliability, validity, and transparency: Another ethical issue raised by the use of neuroscientific approaches in 
marketing is scientific credibility, validity, and transparency [27]. The expertise of the marketing researcher who assumes the position 
of a neuroscientist, as well as the quality of the neuroscientific technique employed to perform the neuromarketing research, are 
especially important [51].  In particular, the interpretation of neuroscientific findings necessitates a high level of neuroscientific 
knowledge in order to appropriately mark the boundaries of the potential outcomes and constraints of using a neuroscientific method 
in the furtherance of transparently producing and reporting reliable, valid, and meaningful interpretations of neuroscientific 
observations [51]. Inadequate expertise may result in under- or overestimation of neuroscientific findings, misreporting of marketing 
achievements, and the implementation of ineffective marketing strategies [37]. 
 
4.3 Privacy and Confidentiality:  Businesses will be able to read their customers' minds; posing a concern for the privacy of one's 
thoughts. A privacy violation arises when neuroimaging discloses a private preference that is not relevant to the neuromarketer's 
research [2]. This problem can be alleviated by purpose transparency, in which people must understand what kind of endeavor they are 
assisting and their data should only be used for that goal [2]. Participants should be ensured that their information and results will be 
kept confidential in a database, and that the results will only be released on scientific grounds and anonymously to protect the privacy 
of the individual study subject [51]. The findings should not be shared or sold to any third party, including organizations, insurance 
companies, and so on. 
 
4.4 Human dignity and integrity: The concept of human dignity, i.e., respect for the subject's rights, is a critical component 
underlying ethical concerns about the adoption of emerging technology. Human dignity should be a major guiding principle in 
scientific inquiry into the human body and mind [51].  The human identity is not merely a consumer whose preferences may be 
carelessly determined using brain imaging and brain mapping techniques without appropriate consideration. As a result, human 
dignity and integrity should be safeguarded by recognizing the autonomous decision of the human individual on his preferences. 
 
4.5 Protection of vulnerable niche populations from exploitations: The protection of vulnerable groups such as children, patients 
with psychiatric disorders, prisoners, and people with neurological diseases and psychological disorders is extremely crucial as these 
groups may be incredibly susceptible, easily misled, or adversely affected by the use of neuroscientific technology [27]. Vulnerable 
groups should be given extra consideration, and their participation in neuromarketing research projects should be investigated. For 
instance, brain imaging techniques can be useful in discovering how children read, write, and learn, as well as how these techniques 
can be used to increase learning or any other cognitive abilities on scientific grounds. On ethical grounds, the commercial use of these 
techniques on children or any vulnerable population cannot be defended or justified. Furthermore, their health state and interests 
should be protected by the law. 
 
5. Practical applications of neuromarketing 
Marketing and marketing research has undergone tremendous changes in the past few decades [16]; attributing to the way of 
consumerism, lifestyle and scientific and technological advancement.  Because consumers cannot always react honestly and properly 
to the questions posed, research has never been more detailed and precise. As a result, neuromarketing opens the door to an unknown 
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world. In general, neuromarketing has been utilized to objectively identify consumer preferences. It has to do with our 
unconsciousness. Neuromarketing research offers us with unique and accurate customer input on the effectiveness and efficiency of 
marketing communications. There are numerous concerns about the ethics and precision of neuromarketing use. Although it is a 
developing field, we may anticipate a profitable future once ethics are taken into account. Some of the most important areas of 
practical neuromarketing applications are addressed below: 
 
5.1 Consumer buying behavior: As the number of products on the shelves is constantly on the rise, in-depth research on consumer-
buying behavior, specifically through the application of neuromarketing techniques, can be beneficial [8][16]. However, there are a 
few considerations to be kept in mind. To begin with, it is significant to consider that consumers are mostly unable to express their 
desires and needs when asked explicitly, which is why it is assumed that the brain itself contains internal information, which could 
illuminate genuine desires and needs. If this knowledge is available, the buying behavior of consumers would certainly be influenced 
and the disadvantage of the cost part of neuromarketing aspects would be overcome by the benefit of the internal information supplied 
[2]. As a result, neuromarketing techniques provide an opportunity to learn about the underlying mental processes of consumers. 
Neuromarketing makes use of the most recent advancements in brain scanning to understand more about the mental processes that 
underpin customer buying decisions [13]. Neuromarketing approaches, in general, and particularly in the context of consumer buying 
behavior, can assess major influences, and the results can be utilized as a blueprint for future investigation or product development 
[54]. 
 
5.2 Advertising effectiveness:  Researchers can acquire insight into their subconscious thinking by tying subjects up as they watch 
promotional videos or visuals [43]. Depending on which section of the brain responds to the stimuli, it may be possible to evaluate 
whether or not the advertisement was successful in evoking the desired response. According to research, eliciting a response in 
specific parts of the brain may be connected to enhanced recall of specific advertisements. While recall is not a guarantee of like or 
eventual purchase, it is recognized as one factor of purchase intention. Because the effects of advertising are still poorly understood, 
neuroimaging techniques are seen as an innovative and useful tool for marketers [2]. Using neuromarketing methods, they discovered 
that more appealing commercials stimulate the ventromedial prefrontal cortex and the ventral striatum, which are responsible for 
emotions in decision making and reward processing. When a less appealing advertising was shown, these brain regions were not 
stimulated [41].  
 

Neuromarketing assists businesses in identifying components of a television advertising that are neurologically engaging 
[15]. Companies evaluate visuals, phrases, sound effects, and music to create more enticing advertising campaigns for consumers [15].  
The role models in an advertisement can have a significant impact on the actual decision made by a consumer [2]. The presence of 
celebrities or physically attractive persons in commercials activates a brain area involved in the process of recognition and trust 
formation [21]. Furthermore, advertisements were more likely to be recalled if they were either very appealing or very unattractive. 
The use of emotional images in commercials is another indicator that aids in the recall of advertisements [1]. Thus, when used 
correctly, neuromarketing can have a powerful and positive impact on advertising. Irrelevant messaging lessens consumers' positive 
reactions to a product, whereas advertising features that cause people to relate to them cause positive reactions [35].  One research also 
revealed that emotions of fear and danger activate a brain area responsible for behaviour elimination [21]. These discoveries assist 
businesses in modifying and selecting commercials to incorporate features that aid in the recall of the brand or the retention of 
consumers' attention [13][25][35]. 

 
5.3 Pricing decisions: Price is an important factor in consumers' purchasing decisions [41]. Previous research investigations have 
shown that neuromarketing approaches are quite beneficial for pricing decisions. To properly determine product prices, it is necessary 
to understand what consumers are ready to pay in exchange for a specific product or service. However, there is an issue with how this 
willingness to pay is expressed. Neuromarketing approaches can be highly useful in determining consumers' willingness to pay, and 
marketers can modify prices based on the conclusions drawn. When studying brain activity, one can tell whether regions of pain or 
happiness are being active. 
 

An interesting phenomenon occurs throughout the pricing determining process. A similar price level can be viewed by the 
consumer in two ways. A high price for a certain category of products, for example, can be regarded as a loss and, as a result, 
discourage people from acquiring them [21][22]. Alternatively, a high price for a specific product may be interpreted as an indicator of 
quality, increasing the product's value and, as a result, increasing the likelihood of purchase. In a study on the effect of price in the 
perception of product quality, it was discovered that brain areas associated with the reward system were more active when people 
thought they were drinking the costliest wines [17][21][35].  
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5.4 Branding strategies: Neuromarketing research has been heavily employed to determine branding strategies. Understanding the 
factors underlying customer brand loyalty can be aided by neuromarketing. It was discovered that brands that generate self-
identification in consumers stimulate brain areas associated to the reward system more [35]. The ventromedial prefrontal cortex was 
stimulated when consumers purchased a brand to which they were loyal [21]; the area is linked to the reward system. Some 
researchers have revealed the characteristics that influence consumers' decisions to purchase specific brands [17][25]. When 
researchers examine the brain areas affected by different brands and items, they can forecast what sentiments and emotions are 
associated with them, as well as the potential decisions customers will make [25].  A reproduction of the Coke-Pepsi taste challenge is 
an excellent example of the significant results made by neural research. These findings demonstrate that building an image and brand 
is just as crucial as developing a product. 
 
5.5 New product development and package appeal:  Product design has a direct impact on consumer preferences and decisions. 
External consumer preferences are frequently used as a basis for product creation by businesses. In fact, customers' inner or 
unconscious views play a larger effect. We can achieve more realistic and dependable results by using brain scanning equipment. In 
neuroscience, there is evidence that the brain interprets negative visual stimuli differently than positive ones [16]. In a study that 
measured subjects' brain activity while they had to make judgments regarding the attractiveness of various packages of consumer 
goods, it was discovered that different packages cause varied cortical activity changes [49]. Similarly, brain scanning produces 
objective internal responses to product designs. Normative norms and social forces inevitably hold sway in everyday contexts.  
 

In terms of influence on new product creation, the effectiveness of neuromarketing may be relatively limited [41]. 
Neuromarketing strategies are more appropriate when considering the product experience itself, rather than decisions made previous 
to the product's creation. As a result, it is recommended that alternate procedures be used when producing new products [2]. However, 
the argument appears to be quite the reverse, when the study's findings are considered; implying that reward value plays a key part in 
aesthetic product experiences [10]. 
 
5.6 Media selection 
A long-held belief is that different types of media are processed on opposite sides of the brain. According to research, logical and 
irrational decisions are related to long- or short-term advantage. Choice is activated by activity in several brain areas associated with 
reason or emotion [15]. When an advertising message comprises both emotional and rational components, timing and delivery are 
regarded critical from a marketing standpoint. Thus, neuromarketers are keen to find "circuits or collaborative systems of specialized 
regions" that influence choice and opinion [15]. Furthermore, neuromarketing may be able to provide a better understanding of risk 
assessment and why seemingly rational consumers are prone to make erroneous judgments. 
 
6. Conclusion 

Today, the goal of marketing should be to get to know and understand customers so that the product may be customized. 
However, it is not uncommon for traditional approaches to produce inadequate results. As results can be imprecise and inaccurate, 
they need be supplemented with various neuromarketing techniques. Marketers had to rely on what they were told or seen until 
recently, rather than what was going on inside someone's brain. Neuromarketing provides an interesting insight into the underlying 
mental processes and activities that target markets experience when exposed to specific types of marketing stimuli, and hence has 
significant promise for developing marketing theory and practice. The significance of neuromarketing stems from its capacity to 
address gaps in traditional marketing research.  Indeed, the study of neuromarketing should be seen as a legitimate and significant area 
for future research, as it will help marketing academics and businesses to better understand human behaviour in a critical context. 
Applying neuroscience to marketing research challenges should allow us to grasp the impact of marketing strategies much more 
clearly, as well as gain insight into major consumer behaviour problems that have previously remained elusive. The current study 
addresses the diverse neuromarketing methodologies accessible for marketing research, in addition to providing insights into the 
concept and significance of neuromarketing. It also discusses the ethical considerations in neuromarketing, as well as the practical 
ramifications in areas such as consumer behaviour, advertising effectiveness, pricing decisions, branding tactics, product and package 
appeal, and media selection. 

 
In an increasingly crowded market, neuromarketing provides a competitive advantage. Obtaining information from 

neuromarketing is undeniably more accurate because it considers not only the sociological and psychological profiles of buyers, but 
also the cognitive. Thus, the application of neuromarketing approaches yields more objective results, which are predicted to provide 
previously undiscovered internal knowledge about human behaviour in general [2][21]. Marketers can examine the effects of 
consumer buying behaviour, advertising effectiveness, price decisions, branding strategies, product and package appeal on a much 
more scientific basis by evaluating the test subject as well as the marketing input itself using neuromarketing approaches [15]. 
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Neuromarketing is commonly described as a method for determining the internal unknown, or the mysteries of the human brain, 
through the use of imaging technologies; researchers focus on emotions and unconscious processes that drive human behaviour. 
Furthermore, the prefrontal cortex has been recognized as the most essential region in the brain in terms of neuromarketing research 
because it is where conscious processes as well as emotions occur [18]. 

 
The ethical issues raised by neuromarketing are manifold, such as the protection of test subjects, the reliability and 

transparency of the research, the violation of the consumer's privacy and autonomy, the preservation of the participants' dignity and 
integrity, and the exploitation of vulnerable groups such as children and the elderly. Despite these reservations, the discipline holds a 
lot of promise as the next stage in market research. If done correctly, marketers will surely be more successful in both generating a 
longer lasting impression on the consumer and better directing their efforts towards a target audience. Advertising companies can 
improve their performance by incorporating neuroimaging techniques into their arsenal in the form of neuromarketing. Overall, it can 
be claimed that the emergence of neuromarketing presents a gainful situation for marketers and consumers if ethical concerns are 
addressed by carrying out neuromarketing operations in an ethically correct manner. Marketers can gather internal information, which 
leads to better product commercialization and customized products for customers [2][25][28].  
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