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ABSTRACT: Neuromarketing has become a central marketing issue in the new global economy. The
term neuromarketing is a combination of neuroscience and marketing. This new concept provides
new insights and powerful techniques in marketing research, especially on consumer analysis. The
central concept of neuromarketing is strongly related to brain activities, understanding the
consumers' subconscious mind, explaining consumers' preferences, motivations, and expectations,
and predicting consumers' behavior. Neuromarketing is not to replace traditional marketing
methods, but rather to provide unique and complementary insights. This paper focuses on the
growing field of neuromarketing and aims to explain the fundamental concepts of neuromarketing
to ensure that its unexplored practical usefulness can positively contribute to the field of marketing.
Therefore, this review will help researchers to develop effective approaches further, to provide
better and more efficient services to consumers through the use of scientific methods to understand
how consumers respond to marketing campaigns.
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1.0 INTRODUCTION
Neuromarketing is a field of study concerning the
application of neuroscientific methods to analyze and
understand human behavior related to markets and
marketing activities (Lee et al., 2007; Vecchiato et al.,
2011a). This is an overview review of neuromarketing
from the perspective of social sciences. Basic
introduction of neuromarketing is fundamental to gain
basic knowledge, especially from a non-science
background. Therefore, neuroscience can be applied to
marketing to understanding the consumer better. It will
allow marketing researchers to have a better
understanding of the minds of consumers and the role
of consumer emotions in decision making. With the help

of neuroscience, it is possible to get a better
understanding of consumers’ needs, which can assist
marketers in improving their marketing strategies
(Hubert & Kenning, 2008). For that reason,
neuroscience finds its place in marketing research.
The term neuromarketing was first introduced in 2002
by Professor Ale Smitds, from Erasmus University in
Rotterdam, as a reference to the application of
neuroimaging techniques in marketing research. He
explained how neuroscience tools such as Functional
Magnetic Resonance Imaging (fMRI) scanner can be
used to measure consumers' subconscious processes
such as emotions, needs, and wants; and to stimuli, such

as pictures and sound. Initially, the term
neuromarketing was first appeared in marketing
research using fMRI by Bright House, which is an
advertising company (Fisher et al., 2010).
Neuromarketing tools had been available since the early
1960s when Herbert Krugman began using pupil
metering tools that measure spontaneous pupil
enlargement as an indication of interest for consumers
as in print of packages and Galvanic skin response (GSR)
as a symbol of customer emotional reaction to
advertisement (Sutherland, 2007). Meanwhile, the first
use of fMRI as a marketing tool was reported by Gerry
Zaltman of Harvard University in the late 1990s (Lewis &
Bridger, 2005).
Conceptually, neuromarketing is composed of three
primary disciplines or fields - neuroscience, marketing,
and psychology; and its core function is to explore and
understand consumer subconscious mind for the
meaningful decision-making process (Javor et al., 2013;
Khushaba et al., 2013; Sebastian, 2014). The interaction
between marketing and neuroscience has resulted in a
series of questions specifically on how does a brand, a
product, an advertisement, or a decision making affects
our brain and our behavior (Oliveira et al., 2014). The
connection between marketing and psychology leads to
consumer behavior, which involves a complicated
mental process as well as physical activity such as
decision making. To obtain an in-depth understanding
and knowledge of the decision-making process,
neuroscience is embedded in the two areas. For that
reason, the term neuromarketing exists as an
interaction between the three disciplines discussed
earlier. Steidl (2012) agreed that the foundation of
neuromarketing is to allow marketers to gain deeper
insights into how the consumer's brain works. Figure 1
illustrates the collaboration between three main fields
in neuromarketing. To ensure that neuromarketing
study is effective and its application is operational, it
should involve the three main areas.
As the subject of neuromarketing continues to grow, the
findings are becoming increasingly important in
delivering meaningful data to companies. The data
gained from neuromarketing will provide information
on consumer preferences for the products and brands
and help to develop strategic advertising campaigns and
design new products or shopping environments.
2.0 THE CONCEPT OF NEUROMARKETING
An increasing number of publications acknowledge the
value of neuromarketing leading to a large amount of
literature on neuromarketing. The iconic and popular

application of neuromarketing in the early days was the
taste test between Coke and Pepsi in an unpublished
experiment by Read Montague (McClure et al., 2004).
In the challenge, the respondents were asked to blindly
taste both Coke and Pepsi. fMRI was used to scan the
brain of respondents to see if they like Coke over Pepsi.
Before the test started, the participants said they
favored Coke over Pepsi, but preferred Pepsi over Coke
during the blind test taste. McClure et al. (2004) noticed
that Coke's marketing strategy was much more
advanced than Pepsi and unavoidably led the customer
to believe that Coke is much favored. The outcome of
this study shows that consumers often convey
something else, even though they have another choice
subconsciously (Babu & Vidyasagar, 2012). The theory
of neuroscience can therefore be used in marketing
research to explore the response of consumers to
stimuli effectively.

Figure 1: Basic areas in neuromarketing

Neuromarketing provides powerful insight and
technological advances in market research, especially in
the study of consumer behavior (Genco et al., 2013).
This is supported by Colaferro and Crescitelli (2014) who
mentioned that neuromarketing offers a wide range of
expertise, adding the subconscious behavior
information to the consumer's decision-making process.
Neuromarketing study therefore can measure
constructs such as emotional engagement, memory
retention, purchase intention, novelty, awareness,
attention of the consumers, branding, product design
and innovation, advertising effectiveness, consumer
decision making, online experiences, and entertainment
effectiveness (Sebastian, 2014; Genco et al., 2013).
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The results from the neuromarketing study are
impactful and help researchers to understand
consumers better. Neuromarketing can be a powerful
tool in predicting consumer habits when
neuromarketing results are combined with other
qualitative data. By complementing and supporting
traditional research methods, neuromarketing can also
help the marketers to have a better understanding of
consumer preferences (Rehman et al., 2016).
Neuromarketing has a bright future. By applying
neuromarketing, marketers can strategize and create
smarter marketing that will boost the effectiveness of
their marketing effort.
3.0 NEUROMARKETING TOOLS
Traditionally, for decades, organizations have to depend
mostly on conventional self-administered surveys,
experiments, and focus groups to measure the wants,
needs, and attitudes of consumers (McDowell & Dick,
2013; Gidlöf et al., 2013). Undeniably, this method has
produced good results and has helped organizations in
designing their strategic marketing plans. One of the
major weaknesses of the traditional market research
tool is its dependence on the respondents to provide
honest feedback, and in the inability of their findings to
observe the subconscious part of the consumers' mind.
Most of the traditional research methods only measure
the conscious part of the consumer decision-making
process, because it is easy to measure and to
understand. This traditional marketing method fails to
gather consumers' subconscious information (Calvert &
Brammer 2012; Spanjaard et al., 2014) and it leads to
the poor prediction of consumer behavior
consequently, there will be a mismatch between the
market research findings and the actual behavior
displayed by the consumer at the point of purchase
(Agarwal & Dutta, 2015). As stated by Lowenstein
(2019), it is essential to know what is inside the
consumer's mind so that marketers can shape, or
modify, and communicate the messages to the
consumer successfully.
The basic tools used in neuromarketing can be divided
into three categories; tools that record the metabolic
activity of the brain, tools that record the electric
activity of the brain, and tools without recording brain
activity (Zurawicki, 2010; Kenning et al., 2007; Calvert et
al., 2014). Each of the tools has specific strengths and
weaknesses, which make them more or less appropriate
for different research situations. Neuromarketing
measures responses of the consumer's brain to

marketing messages using neuroimaging technologies
by creating pictures or images of activity within the
brain (Ariely & Berns, 2010; Palokangas et al., 2012). The
basic techniques used in neuromarketing are
Electroencephalography
(EEG),
Magneto
Encephalography
(MEG),
Positron
Emission
Tomography (PET), and Functional Magnetic Resonance
Imaging (fMRI) that provide the best proof of how the
brain processes the knowledge behind purchasing
choices (Sebastian 2014; Suomala et al., 2012; Fugate,
2007). Figure 2 presents the available neuromarketing
instruments (Bercea, 2012).
Currently, only fMRI, EEG, and MEG are considered as
well-established and non-invasive methods for
measuring and mapping consumers' brain responses to
marketing stimuli. Due to their non-invasive nature,
these three methods - fMRI (Mostafa, 2014; Sands &
Sands, 2012) EEG (Slavutskaya et al., 2014; Telpaz et al.,
2015) and MEG (Vecchiato et al., 2011b) are used in
most of the studies conducted within the field of
neuromarketing. However, many social science
researchers find it difficult to fully understand these
research outcomes because most of the results are
presented in technical clinical terminologies. The
available neuroscience tools are technologically
advanced and expensive. Researchers and marketers
are advised to study and understand their marketing
objectives, the functions of each tool, how it works, how
to analyze the data, and how to apply the data to the
marketing strategies. Therefore, to fill the gap and at
the same time to offer the awareness that
neuromarketing is not something uncommon in the
marketing environment, more publications and
research on neuromarketing is required.
4.0 MARKETING FROM NEUROMARKETING
PERSPECTIVES
The literature on marketing mix from neuromarketing
perspectives is multidimensional. Neuromarketing is
mainly used to get new information about consumers'
preferences regarding products and services, and the
marketing mix is suitable for the application.
Considerable research has already explored marketing
mix and reported findings from traditional conventional
research method, however, recent advances in
neuroimaging technology, have encouraged many
researchers to explore more details on marketing
functions from the neuroscience perspective (Fehse et
al., 2017; Lepping et al., 2015; Samsuri et al., 2018).
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Figure 2: Neuromarketing tools

One of the main benefits of neuroscience in the
marketing context it might improve the marketing
message for existing products and provide insights into
how products are valued before they even exist in the
marketplace (Telpaz et al., 2015). The adoption of
neuroscience methods and forms of neuromarketing
research in previous literature is summarized in Table 1.
Table 1 shows the conceptualization of marketing into
neuroscience fields. The findings of this study have
shown that most of the papers have used
neuromarketing methods in business research.
Table 1: Neuromarketing study
Authors
Ohme et al.,
2010
Reutskaja et al.,
2011
Khushaba et al.,
2013
Ravaja et al.,
2013
Bebko et al.,
2014
Lepping et al.,
2015
Telpaz et al.,
2015
Al-Kwifi, 2016

Context

Neuroscience
tools

Marketing
mix
concept

TV ads

EEG

Product

Snacks

ET

Product

Crackers

Eye tracking

Product

EEG

Price

ET

Product

fMRI

Product

EEG

Product
Price

fMRI

Product

Grocery
products
Advertise
ment
Food
Consumer
s goods
Soft drink
& bottles
filled with
water

Kühn et al.,
2016
Samsuri et al.,
2018
Clement et al.,
2017
Fehse et al.,
2017

Chocolate
bar

fMRI

Product

Car

EEG

Product

ET

Product
Price

fMRI

Product

Consumer
s goods
Organic
food

There is limited application of neuroscience in
neuromarketing study in Malaysia because the
application and concept are still new in the Malaysian
context. However, neuromarketing is nothing new in
other parts of the world. There is only a few researches
available in the Malaysian context, on the topic of
consumer cognitive response and gaze behavior to the
display design of auto dealer's advertisement (Samsuri
et al., 2018). The findings of the study reveal that from
an event-related potential (ERP) and Eye Tracking,
automotive companies can better understand the
conscious and unconscious thoughts of customers and
tailor relevant marketing strategies. And yet another
analysis of neuromarketing should be published.
5.0 ETHICS
Ethical codes are the ethical standards, and researchers
and advertisers must comply with the laws stipulated in
ethical codes (Arlauskaitė, & Sferle, 2013).
Neuromarketing study raises many ethical concerns
that researchers need to answer. Therefore, the
Neuromarketing Science and Business Association
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(NMSBA) Code of Ethics for the Application of
Neuroscience in Business is being used. This code aims
to ensure that neuromarketing research meets the
highest ethical standards. The code addresses three
main aspects which are to establish public confidence in
the credibility of neuro marketers; to protect the
privacy of participants and to protect neuromarketing
purchasers as stipulated by Neuromarketing Science &
Business Association.
However, discussions on
neuromarketing and ethics have focused on consumer
manipulation and lack of transparency (Fisher et al.,
2010; Hensel et al., 2017). Neuromarketing poses some
ethical concerns, for example, the need to protect test
participants, the need to prevent vulnerable groups
from manipulating them, and the need not provide the
public with misleading knowledge (Nyoni & Bonga,
2017; Lim, 2018). The ethical problem may arise
because targeted consumers lack knowledge, consent,
and understanding (Wilson et al., 2008). This to ensure
that the right and privacy of consumers are not violated.
6.0 CONCLUSION
Neuromarketing offers valuable resources for
marketing research, even though it faces many
challenges, although it is still young in marketing
research. The Neuromarketing foundation will allow
advertisers to improve their understanding of the
functioning of customer behavior. This process is
expected to lead to more effective customer

segmentation, leading, in turn, to better product
marketing by taking account of individual product and
brand preferences and general consumer behavior.
Hence, a neuromarketing strategy is difficult to follow
because of a lack of experience, high costs, and lack of
accessibility to resources. In summary, an analysis of the
value of neuromarketing in the conceptualization of
customer behavior and decision-making process should
be carried out. As there is a very limited amount of
research that has strictly been listed and focuses on
Neuromarketing. With this basic introduction, the
perspective of social science will shed light on the need
for new researchers to begin their work on
Neuromarketing. The future of marketing is bright with
the implementation of neuromarketing; researchers
and marketers will strategize and develop smarter
marketing that will increase the efficacy of their
marketing activities.
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