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ABSTRACT: Neuromarketing (NM) uses neuroscience tools, for example, but not limited to functional 
magnetic resonance imaging (fMRI) and electroencephalography (EEG) to study, explore, analyze, and 
explain the neural correlates of consumer ’s behavior (i.e., decision-making processes), the cognitive 
processes (i.e., attention and memory) and emotional processes (i.e., emotion) of interest for marketing 
research (e.g., advertising, brand, product, price). This study analyzes the relevant literature and sheds light 
on the triune brain of humans, the dimensions of NM such as emotion, attention, and memory. Currently, 
emotional and cognitive processes have remarkably received attention from academic and industrial 
environments. Thus, NM presents unrivalled possibilities to record the activity regions in consumers' brains 
and provide precise information about which neurons are active when consumers are exposed to marketing 
stimuli. To best our knowledge, this will aid in shaping and understanding the central theme and set the 
future research directions for the researchers.  
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1.0  INTRODUCTION 
Traditional marketing studies were followed self-report 
methods (e.g., questionnaires, interviews) for a long 
time to assess, understand, predict, and analyze the 
consumer ’s behavior consciously toward marketing 
stimuli such as advertisements (Carrington et al., 2014). 
On the other side, the unconscious behavior of 
consumers is largely not measured by traditional 
methods. Therefore, traditional marketing methods are 
not effective in measuring unconscious processes such 
as emotions, attention, and memory, which drive the 
majority of decision-making processes in the human 
brain (Plassmann et al., 2012). Accordingly, it is now 
widely accepted that the unconscious and subconscious 
mind is more important than the conscious mind in 
marketing practices and advertising researches (Anuar 
et al., 2021; Vecchiato et al., 2013). Therefore, the 

limitations of traditional marketing methods to 
measure consumers’ behavior accurately have led 
researchers and marketers to adopt new methods 
named “neuromarketing” (Alsharif et al., 2021e). NM is 
highly important for the academic and industrial 
environment to overcome the limitations in traditional 
methods such as consumer social bias (e.g., self-report 
of consumers can be affected by others choices), 
besides, individuals say something and do something 
else because they do not become aware of what they 
want by using neuroscience methods such as functional 
magnetic resonance imaging (fMRI) and 
electroencephalography (EEG)  (Fortunato et al., 2014). 
Therefore, NM will change the face of marketing by 
moving marketing research from visible to invisible and 
from conscious to unconscious world without 
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investigating individuals verbally (self-report) (Nemorin 
& Gandy-Jr, 2017). 
 
Therefore, to better strengthen the concept behind the 
actual consumer behavior, we must understand the 
stimulating elements behind the actual behavior, which 
lies in the consumer's brain 'black box'. For that to take 
place we need to dig a little deeper inside the 
consumer's brain to understand the basics of 
'neuromarketing', which involves a set of definitions, 
NM is an interdisciplinary field, situated at the 
borderline between neuroscience, psychology, and 
marketing (Alsharif et al., 2021b; Javor et al., 2013; 
Sebastian, 2014), it uses to create a better structure of 
how marketing stimuli (e.g.,  advertising, brand, 
product) impact the neural responses of consumer's 
behavior (e.g., decision-making), emotion, attention, 
and memory processes (Pozharliev et al., 2017). NM is 
mainly associated with the commercial part that 
correlates to the application of neuroscience tools in 
marketing research to give a well-oriented image on the 
consumption behavior as a whole (Khushaba et al., 
2013). Delving deeper into that sense, the NM gives us 
a closer look into the hidden side of reality rather than 
the traditional market research (Agarwal & Dutta, 
2015).  
 
1.1  Neuromarketing 
Researchers, advertisers, and marketers have sought a 
long time to explore what is inside consumers' brains 
and what are they thinking of to determine the subtle 
centers in the brain, which lead them to make decisions 
(Alsharif et al., 2020). NM has emerged according to a 
hyper-competitive environment among companies 
(Plassmann et al., 2012). Ale Smidt was the first to coin 
the term 'Neuromarketing' in 2002 who defined it as the 
study of the brain 's mechanisms for understanding 
consumers' behavior to optimize marketing strategies 
(Orzan et al., 2012). The last decade has been a huge 
glowing era for NM science as an emerging concept that 
can significantly affect market research, it gives 
impactful insights about the decision-making processes 
and the unconscious responses (e.g., emotions, 
attention, and memory) of the consumer toward 
marketing stimuli  (Ramos et al., 2017). The first study 
in NM was done in 2003 by McClure et al. (2004), 
published in 2004. This experiment investigated the 
neural correlates of the brain responses toward two 
types of soda drinks (e.g., Coca-Cola and Pepsi Cola). 
Their findings showed that in the blind test of drinks, 
stronger activation in the orbitofrontal cortex, which is 
related to enjoy something, but in brand logo test the 
researchers noticed that a stronger activation in 

hippocampus and dorsolateral prefrontal cortex with 
Coca-Cola brand which are associated with memory, 
emotion, and affect, but with Pepsi Cola no such 
activation was found. This experiment was considered 
as the first study which convey NM from pure study to 
practical study. Consequently, it has become an 
indisputable academic field to integrate data from 
neuroscience and functional neuroimaging (Mileti et al., 
2016; Ramos et al., 2017). 
 
Marketing research has evolved from studying the 
consciousness of consumers' behavior to studying the 
unconscious of consumers' responses toward products, 
brands, and advertisements (Stanton et al., 2017). The 
purpose of NM is to study the consumer behavior (i.e., 
decision-making process), the cognitive (i.e., attention 
and memory), and emotional (i.e., emotion) processes 
toward marketing stimuli (Alsharif et al., 2020). 
Consequently, NM has contributed to marketing 
development by explaining how unconscious responses 
(e.g., emotion, memory, and attention) can affect 
consumers' decision-making processes (Mileti et al., 
2016). The NM provides more precise information to 
answer the marketing questions about the unconscious 
consumer's behavior toward brands, advertisings, and 
decision-making processes which is impossible by 
traditional marketing methods (Kenning & Linzmajer, 
2011).  
 
NM has derived from three main fields, namely, 
neuroscience, psychology, and marketing (Page, 2012; 
Sebastian, 2014). Therefore, marketing research defines 
NM as the application of neuroscience, including the 
use of advanced medical techniques, to solve the 
marketing issue. According to the literature, NM uses 
neuroimaging and physiological tools to clearly 
understand consumers' thoughts with the potential of 
identifying the 'buy buttons' in consumers ' brains to 
develop marketing research and create more effective 
marketing strategies (Alsharif et al., 2021e). This review 
will provide the basic information about NM and the 
brain processes of interest for marketing research; 
thereby, this is valuable for new researchers in the NM 
domain to improve their ideas and thoughts. 
 
This study provides valuable information about brain 
components and functions (e.g., neocortex, limbic, and 
reptilian brain). Additionally, brain processes such as 
emotion, attention, and memory are crucial to 
understanding better what drives consumers’ behavior. 
Therefore, this study will be beneficial for new 
researchers in the NM domain to understand the basic 
processes and functions of the brain. Different from 
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review papers related to NM, in terms, this study 
discusses the NM techniques and throws light on the 
human brain neuroanatomy, such as the neocortex 
brain, limbic brain, and reptilian brain. The main 
objectives of this study are to provide an overview of 
the current NM, alongside shed light on the dimensions 
of NM such as emotion, attention, and memory. For the 
high-quality study, we tried to deeply investigate as 
many articles as possible on the relevant topics. When 
we talk about NM and consumer neuroscience, we 
should speak of NM tools. In the following section, NM 
tools will be discussed briefly. 
 
This article is organized as follows. Section 2 presents an 
overview of the NM tools. Section 3 presents the triune 
brain. Section 4 provides valuable information about 
NM dimensions (e.g., emotion, memory, and attention). 
Section 5 share the ethical issues of NM. Finally, Section 
6 concludes the work. 
 
2.0  NEUROMARKETING TOOLS 
For decades, marketing research has relied on 
traditional marketing methods such as surveys, focus 
groups, and interviews for data collection (Jordao et al., 
2017). However, changing market structures (e.g., 
offline to online) need new methods and tools that can 
adapt to a hyper-competitive marketing environment. 
Thus, both environment academic and industrial fields 
have investigated how marketing research can benefit 
from integrating these tools and methods to develop 
marketing research (Plassmann et al., 2012). Because 
traditional marketing methods are overtly measuring 
conscious reports of consumers’ experiences and 
thoughts. On the other side, the unconscious and 
subconscious of consumers’ reactions are largely 
unmeasured by traditional methods. NM tools have the 
potential to understand, explore, analyze, and explain 
unconscious drivers of choice (Alsharif et al., 2021e). 
These days, researchers and scholars are highly 
interested in exploring what is in the consumers’ brains 
and what they are thinking of by employing NM tools 
(Alsharif et al., 2020). NM tools have been classified into 
four main groups: i) neuroimaging tools such as 
functional magnetic resonance imaging (fMRI), positron 
emission tomography (PET), electroencephalography 
(EEG), magnetoencephalography (MEG), functional 
near-infrared spectroscopy (fNIRS), single-photon 
emission tomography (SPET), and steady-state 
topography (SST), (ii) physiological tools such as 
electrocardiogram (ECG), eye-tracking (ET), facial 
electromyography (fEMG), galvanic skin response (GSR), 
(iii) self-report such as surveys, interviews, focus groups, 
and (iv) behavioral measurements such as implicit 

association test (IAT) (Ramsoy, 2015). Figure 1 presents 
the current classifications of the NM tools. 
 
Neuroimaging tools measure the activity in the main 
brain processes and functions such as emotion, 
attention, and memory toward marketing stimuli such 
as brand, product, services, ads (Alsharif et al., 2021d; 
Lim, 2018). Physiological tools can capture the 
physiological functions such as heartbeat, sweating, eye 
movements, blood pressure, facial muscle movements 
during consumers' exposure to marketing stimuli and at 
purchase point, thereby, they provide valuable 
information about consumer behavior such as 
pleasure/displeasure. Moreover, neuroimaging and 
physiological tools allow scholars to explore, analyze, 
and predict buying behavior such as engagement, 
excitement, approach/withdrawal behavior (Alsharif et 
al., 2021e; Cherubino et al., 2019). Behavioral 
measurements offer important information about the 
behavior of consumers such as like/dislike, impression, 
recognition, and concerns. Self‐report is one of the most 
widely employed methods for data collection about 
consumer status, including beliefs and attitudes 
(Ramsoy, 2015). These methods have been considered 
as the four main pillars of NM applications. The fMRI 
and EEG are the most favorite methods for scientists 
and researchers to measure the consumer's brain 
responses toward marketing stimuli such as advertisings 
(Alsharif et al., 2021e). NM tools are associated with 
measuring the consumers’ brains' responses; thereby, 
in the following section, we will talk about the different 
structures and functions of the brain, which is crucial to 
understand what drives consumer behavior. 
 
3.0  TRIUNE BRAIN 
Although the human brain represents only 2% of the 
body weight, it consumes approximately 20% of the 
body's energy. This leads to infer that the brain is the 
key to most consumer choices. MacLean & George 
(1990) suggested a brilliant model of the human brain 
structure which has three main components, namely, 
the neocortex (rational) brain, limbic (emotional) brain, 
and reptilian (primitive) brain (Dragolea & Cotirlea, 
2011). When we talk about NM, we should talk about 
different brain structures because these structures play 
a significant role in better understanding what drives 
consumer behavior. In the following section, it will be 
discussed the taxonomy of the human brain briefly. 
 
3.1  Neocortex brain 
The neocortex is the largest part of the mammal's brain 
that covers approximately the whole brain except the 
cerebellum and accounts for approximately 76% of the
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Figure 1: The classifications of neuromarketing tools. 

 
 
human brain volume. The neocortex is also extensively 
wrinkled, making the brain much efficient due to the 
increase of the surface area of the brain and neurons. 
The cerebral cortex is divided into two symmetrical 
halves (e.g., right and left) with slightly different 
functions, known as hemispheres (Spielman et al., 
2014). The right hemisphere of the brain controls the 
left part of the body, wherein the right hemisphere is 
also engaged in non-verbal information (e.g., 
recognition of faces, music, visual imaging), in addition, 
emotional expressions and communication with others. 
Meanwhile, the right part of the body is controlled by 
the left part of the brain (i.e., left hemisphere), 
responsible for logic and analysis, languages. But the 
functions of the hemispheres is still not fully 
understanding as right-brain related with creative and 
left-brain linked to logic (Kalat, 2015). This part of the 
brain engages in several functions, such as sensory 
perception, cognition, motor command generation 
(Lodato & Arlotta, 2015), language and spatial reasoning 
(Lui et al., 2011). The neocortex is divided into four 
lobes: the frontal, parietal, temporal, and occipital 
lobes. 
 
3.2  Limbic brain 
Broca was the first one to coin the term 'limbic system'. 
This system is located underneath the cerebral cortex to  

 
form a circle around the brainstem, later known as the 
'limbic lobe'  (Catani et al., 2013; Chow et al., 2018). In 
the beginning, the limbic system was considered the 
nervous system, which controls and organizes emotion 
but is now regarded as only a part of the brain. After 
that, several studies discovered that people's emotions 
are associated with this layer in the brain (Chow et al., 
2018; Papez, 1937). Nearly all outgoing signals from the 
senses are transferred by the thalamus and the signals 
from other subcortical areas; in addition, several areas 
in the neocortex are communicating through the 
thalamus. The limbic system includes the 
hypothalamus, hippocampus, amygdala, thalamus, and 
cingulate cortex (Chow et al., 2018). 
 
3.3  Reptilian brain 
The reptilian brain consists of the cerebellum directly 
connected with the spinal cord and sometimes referred 
to as the reptilian complex or the 'lizard brain' because 
all living creatures have basic functions that must be 
performed to sustain life (e.g., breathing, temperature). 
Although this part of the brain is small, it holds much 
more neurons than other parts of the brain. Vertebrates 
have a cerebellum, which is considered the oldest part 
of the brain (Hodos, 2009). The cerebellum is 
responsible for maintaining equilibrium and posture, 
motor learning, and accurate timing. Therefore, an 
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individual with damage in this part is suffering from 
equilibrium disorders, posture, and motor learning (Fine 
et al., 2002). The spinal cord, along with the brain, 
makes up the central nervous system (CNS). The 
function of the spinal cord is to transfer nerve signals 
from the motor cortex to the whole body and from the 
afferent nerve fibers of the sensory neurons to the 
sensory cortex aside from organizing many reflexes. It 
controls the body's vital functions (e.g. circulation, body 
temperature, balance, breathing, and so forth) and the 
human conduct when it is working as a quick decision-
maker, such as but not limited to, what strategy must 
be taken very quickly as wait, withdrawal, defense or 
any visual stimuli when exposed to threats (Sirico Jr, 
2017).  
 
As we noticed in the brain layers, all these layers are 
working together to accomplish tasks of consumers’ 
behavior such as emotional and cognitive processes to 
continue their lives; therefore, we will discuss the 
emotion, attention, and memory processes as the 
significant dimensions of NM in the next section. 
 
4.0  NEUROMARKETING DIMENSIONS 
The fMRI investigation of Zaltman (2000) revealed that 
the majority of consumer behavior (e.g., decision-
making) occurs in the deep mind unconsciously or 
subconsciously (Ruschendorf, 2020). According to 
Genco et al. (2013), emotion, attention, and memory 
are the three dimensions that neuromarketers and 
scholars are interested in measuring. For example, NM 
research concentrate on how consumers evaluate, 
process, and experience marketing stimuli (Morillo et 
al., 2016). 
 
4.1  Emotion 
Emotion is essential to consumers' behaviors, wherein 
consumers cannot evaluate their options without it 
(Scheff et al., 1995). Emotion is considered the 
unconscious emotional reactions such as approaching, 
avoidance, and valence, which play a crucial role in the 
consumers' decision-making processes at the purchase 
point (Alsharif et al., 2021a). Feelings are considered as 
the result of conscious emotional status, which is 
derived from individuals' assessment of an event (e.g., 
level of pleasure or unpleasure) (Scherer, 2005). 
Therefore, emotion and feeling can be used by scholars 
to grab the consumer’s attention and impact his 
behavior, wherein positive emotion (i.e., pleasant) can 
lead a consumer to approach behavior while negative 
emotion (e.g., unpleasant) lead to 
withdrawal/avoidance behavior (Alsharif et al., 2021c).  

It can be distinguished between emotion and feeling 
through the physiological (i.e., sweating, increase 
heartbeat) versus psychological (i.e., feeling of being 
pleasure or fear) aspects, respectively (LeDoux & 
Brown, 2017). Although there are several emotion 
theories such as Evolutionary theory, James-Lange, 
Cannon-Bard, and so forth. The concept of emotion has 
been described based on the following theory by 
scholars. For example, several neuroscience studies 
have defined emotion as the set changes of the somatic 
and brain status as a result of the human responses 
based on the perceptions of humans (Damasio, 2003). 
Frijda (1987) defined emotion as the tendency of 
humans to create, maintain, or terminate a relationship 
with the environment or with others. These definitions 
are still hotly debated (Barrett, 2012; Dixon, 2012). For 
example, basic emotions include fear, anger, disgust, 
happiness, sadness, and so on (Stewart et al., 2018). 
Lazarus (2006) pointed out that emotion corresponds 
with a construct that consumers create, and due to that 
the basic emotional reactions are constant for 
everyone. Finally, the majority of scholars are agreed on 
the two dimensions for measuring emotions: Arousal 
and valence (Knutson et al., 2007; Russell & Barrett, 
1999). Valence refers to the positive or negative 
response of consumers toward marketing stimuli such 
as brand, product, ads, whereas, arousal refers to the 
intensity of emotional responses  (i.e., high or low 
arousal) (Figure 2) (Alsharif et al., 2021c; Cherubino et 
al., 2019). 
 
 

 
 

Figure 2: Valence and arousal model of emotions. This figure 
is reproduced without any modifications from Alsharif et al. 
(2021e) under the open access terms and creative common 
license CC BY 4.0. 
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4.2  Attention 
Attention is defined as the attraction of the consumers' 
minds to one purpose among many purposes 
simultaneously. The focus is considered the essence of 
it and involves removing some ambiguity to deal with 
others effectively. According to Du Plessis (2005), 
attention sometimes works on a subconscious level. 
Paying attention to something means focusing on 
particular aspects and ignoring several others around, 
alongside attention is working as a filter, which leads 
consumers to focus on some prominent items in the 
products over the others. Emotion and attention are 
highly connected (Matthews & Wells, 1999). 
Accordingly, the products or services associated with 
emotional responses have probability more attract to 
our attention to them (Genco et al., 2013). According to 
previous articles, there are two types of attention 
systems in the brain as top-down (voluntary) and 
bottom-up (Involuntary) (Milosavljevic et al., 2012). 
Bottom-up attention is an involuntary concentration by 
the external world (e.g., stimulus-driven allocation). On  
the other hand, voluntary attention is oriented 
attention based on internal needs (e.g., goal-driven 
allocation) (Schiller et al., 2009). 
 
4.3  Memory 
Memory is the most complicated dimension among the 
others. Memory has the functions of input and output 
in the brain, the input element is encoding/storing 
memories while the output element is the recovery of 
these memories. So, marketers attach high importance 
to both of them in memory because both have a 
conscious and unconscious part in the brain (Genco et 
al., 2013). Memory is defined as a learning process that 
continues over time, terms it could be retrieved 
information that has been stored (Myers & DeWall, 
2021). Therefore, we are gathering experience to use it 
during our lives, which enhance the significance of daily 
truths through learning and memory. As stated by (Du 
Plessis, 2005) the involuntary nature of emotions and 
memories are extremely strong psychological processes 
which out of our control. Memory and emotional 
processes work together toward marketing messages, 
brands, and products to form their reactions. According 
to Myers & DeWall (2021), quoted Atkinson & Shiffrin 
(1968) who presented the multistore model of memory 
and is a classic model, this model consisted of three 
stages: a sensory register, short-term memory, and 
long-term memory.  
 
NM field is using neuroscience tools to study 
consumer’s brain processes such as emotion, attention, 
and memory, which lead us to ethics. An ethical issue is 

one of the most sensitive in NM. Therefore, ethical 
issues will be discussed in the next section. 
 
5.0  ETHICAL ISSUES 
NM advancement has led to discuss the ethical issues 
related to the "buy button" in the consumers' minds (Isa 
et al., 2019). When the media reported that advertisers 
and marketers could use NM tools to analyze 
consumers' private thoughts, emotions, attention, and 
memory to influence their decision–making (Spence, 
2020). Many researchers and scientists have 
emphasized that NM will threaten consumers' privacy if 
that technology accurately deals with consumer 
behavior (Murphy et al., 2008). In reality, the protection 
becomes more critical for children, people with 
neurological disease, and patients because they are 
weak, more sensitive, and easy to deceive them using 
NM techniques (Luna & Macklin, 2013). For example, 
Chen et al. (2018) conducted an experiment by using 
fMRI to examine the impact of e-cigarette ads 
campaigns on adolescents. The findings revealed that e-
cigarette ads had increased smoking desire. This lead to 
infer that it is easy to deceive and exploit adolescent by 
cigarette companies. A previous study showed that 
cigarettes ads enhance the desire for smoking and 
decision-making processes. Nevertheless, some claimed 
that such fears are potentially premature because state-
of-the-art imaging technology does not accurately 
predict consumer choices (Brammer, 2004). Ethics have 
therefore been seen as the most important 
considerations to weigh in the conduct of NM work by 
neuroscientists and neuro-marketers. The ethical 
aspect is the biggest challenge facing NM technology 
application in marketing researches (Ulman et al., 
2015). In the following section, we will conclude our 
works, future directions, limitation, and 
recommendation for researchers. 
 
6.0  CONCLUSIONS 
NM is a promising field to solve the marketing issues by 
studying the unconscious processes in the consumers' 
minds because most decision-making processes have 
occurred unconsciously or subconsciously. 
Consequently, NM will change the face of marketing 
because it provides valuable information about 
decision-making processes, which are quite impossible 
to get by traditional marketing methods. In summary, 
NM research is highly significant for academic and 
industrial environments to overcome the biases in the 
traditional methods such as self-report. There is a 
limited amount of research that has strictly been listed 
and focuses on emotion, attention, and memory. From  
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the authors’ perspectives, this field needs new 
researchers to conduct their work/research on NM 
dimensions. For future directions, marketing research 
will understand consumers’ behavior more effectively 
by using NM methods. NM will provide more valuable 
insights about neural correlates of consumers’ behavior, 
emotional and cognitive processes toward marketing 
stimuli. Therefore, NM will reduce the self-report bias 
and increase the accuracy and reliability of marketing 
practices. Thus, scientists and researchers have to use 
NM to improve people's lives, not for their own goals. 
Besides, do not use NM methods to impact children by 
promoting harmful products such as fast foods, 
cigarettes. 
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