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We give a literature review of neuromarketing and the origins of its emergence as a new

marketing research method. We attempted to establish a general descriptive summary of
relevant literature that stresses the definition of neuromarketing as a new marketing
discipline and retraces its origins and foundations since and before the advent of
neuroeconomics, as the latter is considered to be a precursor. The purpose of this paper is
to define what neuromarketing is from the point of view of academics and practitioners,
how and when it started to chart its path into academia and the business world, by
drawing attention to the ever first attempts to use uncommon neuroscience tools to
assess consumer’s behavior. This paper draws a timeline of neuromarketing origins and a
summary of the first attempts of consumer’s behavior observations, which relied on
neural and physiological responses.

INTRODUCTION

The human being tends to resist change, and any change is difficult at first, as writer Robin
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Sharma points out: ,all change is hard at the beginning, complicate in the middle, and beautiful
at the end.” In this way was the path of neuroscience to unite with marketing and create
neuromarketing. Neuroscience, like any new and controversial field, has struggled for the past
18 years to pave its way into marketing and consumer studies, and to achieve a certain degree
of credibility and acceptance (Harris et al. 2018). This period was characterized by a relentless
effort to achieve a better understanding of human behavior, an effort which resulted in the
emergence of a symbiosis between the biological and social sciences. This unique and
controversial marriage has gradually contributed to generating valuable insights relating to
marketing and consumer behavior studies (Agarwal and Dutta 2015; Plassmann et al. 2015). This
emergence of neuroscience to marketing was imminent because of the limitations and
drawbacks of traditional methods used in the study and observation of consumer behavior,
based mainly on oral information and self-assessments’ declared by respondents, researchers
had therefore yielded to the need for a more effective way to work around these limits, and
which could offer a better understanding of consumer behavior. Indeed, neuroscience is a field
that seeks to understand the structure and function of the human brain, how it encodes and
represents the environment around it, and how it controls the body and provides theoretical
frameworks to assess the correlations between the brain and behavioral states, in order to
understand the causal links between the stimulus and the response (Perrachione and
Perrachione 2008). Cognitive neuroscience studies consumer behavior, with the aim of achieving
a better understanding of brain mechanisms underlying certain functions such as: reasoning,
decision-making, emotion and memory, these brain functions go hand in hand with marketing
concepts like ad response and brand loyalty. Thus, neuroscience has made a place in marketing
to study with much more precision, the neural mechanisms of individuals exposed to marketing
actions and stimuli.

From an academic point of view, studying and knowing history is very important. History is
mirrored with dimensional roots that provides the memory of the past and retrace the meaning
of a given phenomenon over time (Black and MacRaild 2017). This traceability that historical
studies offer allows researchers to establish patterns from the past and provides them with data
to create the future. And in marketing, it is always crucial to keep an eye on that ,rearview
mirror” for a better understanding of the current and the future marketing issues/novelties, to
add up a vigorous quality to the field, and permits its scholars as well as society as a whole, to
build up an understanding of its origins and its patterns of change and form the discipline
identity.

As there is a lack of research/studies about the origins and history of neuromarketing (by
executing simple research in Google Scholar using the key words ,history of neuromarketing”,
.neuromarketing origins” it gives evidence of lack and absence of publications that address the
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history of neuromarketing as the main research objective, not in a concise and peripheral way),
in this paper, we will try to retrace the literature review and the origins of neuromarketing, as
drawing a timeline of the early first attempts of studying consumer’s behavior relying on tools
and methods, previously and uniquely used in neuroscience.

METHODOLOGY

The field of neuromarketing is considered to be still in the state of infancy and of great interest
to marketing and business researchers. This article is the result of an exploratory research, and
we used the technique of content analysis to deliver it. This technique is known to be used
among other procedures to deliver description of the messages' content. We mainly based our
analysis on peer-reviewed academic articles and books. Google Scholar and PoP (Publish or
Perish) were used to find and access the books and the articles (primary and secondary data),
and it allowed us to easily classify the peer-reviewed articles according to the number of
citations, in order to have more consistent and valid data. The following key words were used:
neuromarketing, neuroeconomics, neuroscience, marketing research, origins, history, consumer
behaviour. As the main purpose of the article is to draw a timeline of the development of
neuromarketing as a new marketing method throughout history, we pushed our research in
Google Scholar and PoP as way in the past as possible in order to be sure of collecting all the
works that addressed the advent of neuromarketing and the use of neuroscience to solve
marketing problems. Primary and secondary data that retrace the definition of neuromarketing,
its origins and the first attempts of unifying neuroscience and psychology with marketing, were
selected. In total, 33 publications were read and analysed.

1 WHAT IS NEUROMARKETING?
1.1 DEFINITION OF NEUROMARKETING

The structure of the word ,,neuromarketing” itself suggests that it is an intersection, a mixture of
two fields: marketing and neurosciences. In fact, we can define neuromarketing as the
application of neuroscience methods and knowledge in marketing and its traditional approaches
(Lee et al. 2007), bringing to it more novel and uncommon tools and technics, and it is
considered to be an interdisciplinary field linking psychology, neuroscience and economy
(Chatterjee 2015). In their 1106 times cites article What is ,neuromarketing”? A discussion and
agenda for future research (2007) the authors stress that applying neuroscience along with
cognitive psychology can be challenging and intimidating for marketing scholars due to the lack
of knowledge of the tools used in both fields, although neuroimaging technology should not be
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unreachable for marketing departments as, generally, most business academics work in larger
universities with substantial neuroscience tools. The availability of sophisticated technologies
and the readiness of interdepartmental collaboration within a university is not a worldwide fact,
especially in developing countries, where scientific research is suffering form, lack of funding
resources and quasi-absent collaboration between departments and disciplines. What makes
neuromarketing a novelty that aroused the curiosity of academics and practitioners, is the fact
that it uses clinical and scientific information about brain functions and mechanisms, as an
attempt to explain what's happening inside the consumer’s brain, the so called ,black box”
(Fugate 2007). Such enthralling and interesting definition gave rise to many ethical
considerations around neuromarketing, some academics think and are afraid it would allow
marketers to reveal the ,buy button” inside the consumer’s mind, while there is no scientific
evidence for such speculation, and we strongly believe that neuromarketing’s purpose is to
better understand the consumer behavior and do better marketing research, and if finding the
mystical buy button would be of great interest for marketers, so would be discovering the love
button for psychological researchers (Lee et al. 2007). For Droulers and Roullet (2007),
neuromarketing is the study of explicit and implicit mental processes, and of consumer
behaviors, in various marketing contexts relating to evaluation, decision making, memorization
and consumption activities, which is based on paradigms and knowledge of neuroscience. In
fact, it is considered to add a layer of theory to marketing research, and its popular perception
as being unethical should not be applied to scholarly marketing research, it should be instead
considered as a legitimate discipline for future research on consumer’s behavior. Patrick
Georges and Michael Badoc (2010) in their book ,Le Neuromarketing En Action” argue that
current and future marketing specialists need to understand what can explain the difference
between declarative behavior and the real buying behavior, which is often an emotional and not
a rational perception, as Jacques Séguéla (note ) points out: ,When you ask a coworker what
happens to melting snow, the answer to getting a good 1Q score is ,water”, while to get good EQ

mnn

scores a better answer would be ,spring™. The authors of the book insist on the limits of
traditional methods of market research, these studies being essentially based on oral and
declarative information; what the respondents say which may be different from their actual
thinking.

The neuromarketer Dr. A. K. Pradeep (2010) in his book ,The buying brain: Secrets for selling to
the subconscious mind”, explains how advances and improvement in brain monitoring tools and
digital technologies allow scientists to expand their knowledge of how the human brain works.
As a neuromarketing specialist, he provides insights into brain functions and technological
advancements that allow marketers to directly call for the thoughts and feelings of the

consumer. His work is recommended to products developers, designers and marketers that are
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looking for ideas to innovate in their marketing strategies.

Neuromarketing as an expression, its origins go to professor Ale Smidts (note ) (2002) as he
provided the first description of this new field: ,The goal of neuromarketing is to better
understand the customer and its response to marketing stimuli, by directly measuring the
processes in the brain and involving them in the theory and stimuli development. While the main
emphasis is on better understanding the customer through theorizing, it should ultimately also
help the manager design more effective marketing incentives. In short, neuromarketing is aimed
at increasing the effectiveness of marketing activities by studying brain responses.”

By observing the behavior of consumers, one can see how their buying process and their
appreciation of the persuasive message are not 100% rational, the hold of emotion, memory and
attention is very important, hence marketers need to ,see” what is going on in the consumer’s
mind, to have a clearer understanding of the elements that interact in the process and the
buying decision. Neuroscience is ,the key” to accessing the consumer’s brain.

1.2 NEUROECONOMICS AS PRECURSOR

As we have previously mentioned, neuromarketing has a precursor: Neuroeconomics, which
birth goes to cognitive neurosciences in the field of behavioral economy. Georges Loewenstein
(Loewenstein et al., 2008) (note ) points out that ,,... given the increasing prominence of
neuroscience within the field of psychology and the openness of behavioral economics to new
methods and ideas, it was only a matter of time before behavioral economics would embrace
neuroscience. When that happened, in the late 1990s, the new field of neuroeconomics was
born. Neuroeconomics, we argue, has further bridged the once disparate fields of economics
and psychology.”

Douglas L. Fugate (2007) in his widely cited article Neuromarketing: a layman'’s look at
neurosciences and its potential application to marketing practice pointed out that
neuroeconomics is the precursor of neuromarketing, they both use clinical information about
brain functions and mechanisms in order to help explore what is happening inside the human
brain, ore the so called ,black box”. Neuroeconomics helped researchers achieving some
interesting findings that form the basic frameworks for neuromarketing disciples, findings such
as the consumer uses the rational prefrontal cortex to make decisions, and the usage of
immediate reward or punishment stimuli activates the limbic system which generates rash and
irrational choices, and also, the important role emotions play in the decision-making process,
spotted later with the advancement of technologies and computational systems.
Neuroeconomics as a precursor came with major implications to the marketing field. The
introduction of neurosciences tools and technologies of brain imaging (e.g., fMRI) to marketing
research may change the picture of the field and motivate marketers to abandon the endless

5222 10. 2. 2022, 8:53



A review of neuromarketing origins as a new marketing research method... https://msijournal.com/?print-my-blog=1&post-type=post&statuses%5...

expensive research focus groups and interviews where the consumer is not really telling what
she/he actually feels and thinks, where subconscious motives are unlikely to be accurately
articulated (Fugate 2007; Ruanguttamanun 2014; Venkatraman et al. 2012). While these
implications are to revolutionize marketing research, we think it's too early to consider
neuromarketing a takeover, although it is a powerful complementary method to the
conventional marketing research methods and techniques, it has the potential to provide
insights that somehow overcome the subconscious biases that the traditional methods don't,
and to measure and analyze the consumer’s emotional response to marketing stimuli.
Economics, psychology and neurosciences were once dissimilar fields, but within decades of
hesitations, temptation and experiments, they are now cooperative fields that have converged
into one unified discipline, with the crucial goal of contributing in the construction of a general
theory of human behavior (Glimcher and Rustichini 2004). In other terms, neuroeconomics can
be defined as the study of the interactions between the brain and the external environment
around it, in order to produce economic behavior (McCabe 2008), and it uses neurosciences
tools and knowledge to predict that behavior. By analogical reasoning we could hence say the
following in a marketing context: neuromarketing uses neurosciences tools and knowledge to
predict marketing behavior.

1.3 LIMITS OF TRADITIONAL METHODS AND THE ROLE OF EMOTIONS

Over time, the effectiveness of traditional marketing research has been challenged and called
into question. This claim is based on the observation of the failure rate of new products and
services at launch, a very high rate as shown in studies carried out by Nielsen on the launch of
thousands of FMCG (note ), and companies prioritize strategic innovation in a market that has
become saturated, in order to face fierce competition, but above all a consumer who is not
always rational in his purchases. However, there is a very popular belief that the failure rate of
new products and services is approximately valued around 80%, which is very exaggerated and
with no empirical evidence (Crawford 1979), and many empirical studies since the early 1960s
found the failure rate to be ranged between 35% and 49% (Castellion and Markham 2013). All
the same we shouldn’t misread these data, it should be taken into consideration given the actual
texture of the marketplace, where the consumer is stifled by an array of products and services at
his fingertips offering almost the same characteristics, which makes the competitiveness more
tenacious.
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Figure 1: New product failure rate by industry
Source: Castellion et al. (2013)

It is clear that there is a gap between what individuals say and do, and very often they cannot
accurately describe what they really feel about a product or advertising, the reason behind this
paradox resides in the amazing complexity of the human brain. Traditional methods have shown
their weaknesses despite the consistent investment required to conduct them, mainly because
their outputs depend on the eagerness and the ability of respondents to accurately describe
how they felt after being exposed to marketing stimuli (Burgos-campero 2013; Cruz et al. 2016),
and we can assert that many people can't explain in a logical way the reasons behind their
decisions, as almost 70% of them are made subconsciously, and it is now an unanimous
assumption that people cannot fully explain their preferences when explicitly asked, as the
human behavior is mainly driven by processes at a subconscious level (Khushaba et al. 2013;
Marichamy and Sathiyavathi 2014). There is another fascinating neurological finding which
would make us rethink the way we conduct quantitative and qualitative research: the brain
actually is likely to alter the data recorded when asked to recount how it reacted to something
(Pradeep 2010), also the ordering of the questions may affect the answers as people tend to
answer questions in consistency with the previous ones that may evoke certain memories and
attitudes (Mullainathan and Bertrand 2001). It means that the fact of asking the question ,how
did you feel about that”, may distort the answer, in other words, that surveys are not 100% bias
free, as focus groups may be influenced by ,ruling” participants, or deficient because of shy and
hesitating ones. Consumers don't tell the truth, and sometime without realizing it, the reason

7222 10. 2. 2022, 8:53



A review of neuromarketing origins as a new marketing research method... https://msijournal.com/?print-my-blog=1&post-type=post&statuses%5...

behind this is that our decision-making process is not totally rational, and emotions play a
pivotal role in delivering the decisions we make and in constructing our behavior. Within
decades of research, it is now asserted that the purchase decision (act and intention) is a
cognitive process where emotion, with all its components and different types, plays the role of
indirect or unconscious decision maker.

This is what John O’Shaughnessy and Nicholas Jackson O’'Shaughnessy stress in their famous
book The marketing power of emotion (note ) ,....marketing folklore suggests that emotion can
stimulate buying interest, guide choices, arouse buying intentions, and influence future buying
decisions. All these popular beliefs about the power of emotion have received research support.
Thoughts about buying are not listless mental acts. They can be exciting and can involve strong
likes and dislikes, anxieties, and aspirations. Just think about the emotional component of
buying a new car. Emotions intensify wants and desires and intensify motivation. Even ethical
behavior can be suppressed because of a failure to generate the emotion needed to motivate
moral action. Emotion is not an aberrant element when making buying decisions but a necessary
condition if decisions are not to be continually postponed. The emotional is so paired with
making tradeoffs in decision-making that it is impossible to identify situations where deliberated
decisions do not have an emotional dimension.” It means that emotions play an essential role in
our daily life and communication, thus emotions became an essential element in marketing, and
we speak henceforth about emotional marketing as a specific strategy that companies are using
in order to make the advertising, packaging and branding emotionally appealing. Marketers are
in a constant challenge to communicate directly toward emotional states, needs, wants, beliefs
and the emotional aspirations of consumers, and they succeed in doing this by focusing all their
attention to the collection and analysis of their consumers’ emotion, which we consider a
separate data, and should be treated as one, and there is no doubt that the continuous
development of brain imaging technology will enable marketing researchers to better asses and
understand the role of emotions in the decision-making process, and to learn more effective
methods to trigger those emotions in the consumer in order to build a strong brand loyalty and
trust and create more persuasive advertising, with no intention to control or manipulate the
consumer.

Neuromarketing is a recent discipline, compared to neuroeconomics, is considered to be still in
the state of infancy (Morin 2011; Wilson et al. 2008) but is already offering to marketers an array
of tools and technics; although more or less complex; that allow them to measure with more
accuracy the advertising effectiveness and overcome the drawbacks of conventional methods by
direct brain observation (functional Magnetic Resonance Imaging, Electroencephalography) or
measurement of physiological responses in the body (eye movement, skin conductance, facial
expressions, hear and respiration rate...).
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2 APREVIEW OF THE ORIGINS OF NEUROMARKETING
2.1 THE FIRST ATTEMPTS OF BRAIN IMAGING IN MARKETING

It appears that neuromarketing as a discipline has different birthdays before the rise of
neuroeconomics in the late 1990's and the rapid improvement of neuroscience. By exploring the
literature, we found out that the curiosity and appraisal to start studying brain functions and
activities in order to achieve a better understanding of consumer’s behavior began almost 20
years ago, as some scholars recommended electroencephalography (EEG, brain waves
measures) to study the impact of promotions on the buying behavior (Wilson et al. 2008), and at
the time, it was uncommon and difficult at first as it was complicated interpreting and retrieving
data from EEG devices (Stewart 1984 and 1985). But decidedly with the continuous advancement
of digital technologies, the limitations of EEG measurement are now transcended, especially with
the development of noninvasive tools and methods that neurosciences offer, in order to probe
and analyze the neural activity of the brain. Since the 1980’s neuroscience and cognitive
psychology joined forces and created a thoroughly new paradigm for understanding the
consumer, in a way that it allows to understand how she/he stores, retrieves and uses
information, and some scholars argue that marketers seek to influence the intricate processes
of evaluation and decision making of the consumers, and they use tactics and technologies
unethically in order to control and redirect their decisions (Wilson et al. 2008), which is a very
extreme and exaggerated assumption. We believe the decision-making process is so complex to
control and deviate, and there is no such thing as ,the buy button” that neuromarketing
advocates are intentioned to unveil. There is no doubt that the continuous development of brain
imaging technology will enable marketing researchers to better assess and understand.

The first attempt of unifying marketing and brain imaging took place in the late 1990's and the
credit goes to Gerry Zalman (note ) (Economist 2004; Zaltman 1997), the Harvard marketing guru
provided an array of suggestions and insights in order to improve the effectiveness of marketing
research. Zaltman stressed that when all the components of marketing research (the subject,
managers, consumers, survey designs, sampling techniques...) come to ignore the nature of the
human thoughts and behavior, it may lead to bias and a certain degree of subjectivity, as it
leaves researchers overly prominent in the research process. This is one of the limits of
traditional methods, and neuroscience can help with the endeavor of improving marketing
research and overcome the traditional methods limits, and it requires the introduction of
cognitive processes to the equation, processes that can be observed, measured and analyzed
through neuroscience tools and techniques.

In conclusion of his 1025 cited article Rethinking market research: Putting people back in (1997),
Gerald Zaltman made what we can call the announcement of neuromarketing birth, as he
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referred to a study he was conducting in collaboration with Stephan M. Kosslyn at Harvard
University and the Massachusetts General Hospital where PET Scans were used (Positron
Emission Tomography) to evaluate the impact of different marketing stimuli relating to
automobile dealerships, with the aim to measure three constructs conveyed in those stimuli:
anxiety, trust and comfort. His proposition was to use neuroscience tools and technologies in
order to improve marketing research, as the latter is crucially vital and strategic to every
company willing to survive and overcome the ferocious competitiveness in today’'s economy.
Zaltman succeeded in identifying some neural ,signatures” that correlate with valence and
emotional reactions generated in response to imagined alternative retail environments of cars
dealerships.

By reading and examining Zaltman'’s work, which was crowned by obtaining an US Patent of
invention in year 2000 (Zaltman and Kosslyn 2000) we can understand why the credit of
Lnventing” neuromarketing as a practical marketing research tool goes undoubtedly to him,
because he did what exactly neuromarketing is and should be about: completing qualitative
traditional methods in order to asses, measure and validate the data collected via oral and
verbal means, and as a result, we can expect to have better and deeper insights of the consumer
behavior and predict it with greater precision. Despite the fact that Zaltman’s work was
innovative and revolutionized marketing research, PET is an invasive method, and less invasive
technologies should encourage marketing research to embrace neuroscience (e.g., EEG).

This controversial union began then to attract attention when Brithghouse opened a
neuromarketing division in 2001, with the ultimate aim to changing the marketing world forever
(Fisher et al. 2010; Lee et al. 2007; Morin 2011; Wilson et al. 2008).

....neuromarketing is the manifestation of the growing value attributed to neuroscience in the
scientific and business sphere...” (Levallois et al. 2019). There is no doubt that a notorious and
irrevocable link exists between academic and business versions of neuromarketing, but there is
still ambiguity on what ,world” is influencing the other. At the very beginning, the coupling of
neuroscience technology and marketing seemed to be odd, although the academic ,cradle” was
already ready to welcome it and the environment was very favorable.

The fMRI was one of the first neuroscience tools that marketing academics have gotten familiar
with. It was indeed a matter of time for this to happen given the brisk advancement in
technology and the advent of neuropsychology and neuroimaging (Dumit 2004).

As we can see, neuromarketing appeared and developed undoubtedly with the emergence of
neuroeconomics, although academics and especially neuroeconomics specialists underline the
must of highlighting the distinction between the two: ,...a related, although clearly distinct
discipline that seems to be emerging alongside neuroeconomics is neuromarketing.
Neuroeconomics is a purely academic discipline concerned with the basic mechanisms of
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decision making. In contrast, neuromarketing is a more applied field concerned with the
application of brain scanning technology to the traditional goals and questions of interest of
marketers, both those in academia and those in private industry. While these two disciplines are
related, they are also very distinct. This is a distinction often overlooked by popular media.”
(Glimcher et al. 2009).

By exploring the roots of neuromarketing as a discipline, we cannot do it without evoking The
Pepsi Challenge (note ) case study, which consisted of a blind taste test, where customers were
asked to taste cola drinks from two unlabeled white glasses and select the one they preferred
the most, and this experiment gave birth to the consensus that Americans preferred Pepsi over
Coca-Cola, unconsciously. This famous experiment was taken a step further using fMRI scanner
in order to reveal what was happening inside the testers’ brains, with the purpose of highlighting
the behavioral and neural response to Pepsi-co and Coca-Cola when consumed anonymously;
using fMRI; and analyzing the behavioral and neural influence of knowledge about which drink is
being consumed (McClure et al., 2004). Two different taste tests have been carried out to assess
the neural responses: a first taste test outside the fMRI scanner, and the second one while inside
it in order to simultaneously monitor the brain activity of the 67 individuals recruited to take part
of the experiment. The blind tests have shown that Pepsi-co was preferred over Coca-Cola, and
that sensory information inputs (taste in this case) play a minor role in determining people’s
behavior, and brand knowledge is likely to cause biases in preference decision. The fMRI tests
illustrated the activation of the DLPFC and the Hippocampus areas while tasting the drinks,
these areas are known to be related to memory and affective information. In fact, it has been
demonstrated that DLPFC plays a primary role in processing emotional memory, as for
emotional content to influence the memory processes (Ferrari and Balconi 2011), it is also
commonly known that DLPFC is implicated in relational memory encoding and in episodic
memory retrieval (Blumenfeld et al. 2011; Sandrini et al. 2003). The hippocampus is known to be
implicated in processing and recalling affective information and plays a major role in recalling
declarative memories (Fortin et al. 2002; Teyler and DiScenna 1985; Tulving and Markowitsch
1998; Voss et al. 2017). As results of the experiment carried out by McClure and his team
(McClure et al. 2004), we can assess that the test participants were undoubtedly recalling Coca-
Cola ads while actually drinking Pepsi-co.
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(A) Behavioral preferences expressed in the 3 trial taste test varied linearly with brain responses in the ventromedial prefrontal cortex (group
1). The vertical axis is the contrast (delayed Coke response — delayed Pepsi response) for the voxels shown in (B).
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Figure 2: Neural correlates of preference for anonymous Coke and Pepsi delivery in 3-trial and
15-trial anonymous taste tasks
Source: McClure et al. (2004)
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(A) An image of a Coke can was used to cue the occurrence of Coke. A red or yellow circle (randomized across subjects) predicted the other.
Both sodas delivered were Coke.

(B) Coke delivered following an image of a Coke can evoked significantly greater activity in several regions when contrasted against Coke
delivered following a neutral flash of light. Significant activations (p < 0.001, uncorrected) were found bilaterally in the hippocampus (MNI
coordinates [-24, 24, -20] and [20, 20, 16]), in the left parahippocampal cortex (MNI coordinates [-20, -32, -8]), midbrain (MNI
coordinates 12, ~20, ~16]), and dorsolateral prefrontal cortex (MNI coordinates [20, 30, 48]). See Table 1 for details.

(C) In the scanner, an image of a Popsi can was used to cue the occurrence of Pepsi. A red or yellow circle predicted the other soda, and
both sodas delivered were Pepsi.

(D) No voxels survive p < 0.001 threshold (uncorrected) for the equivalent contrast in the semianonymous Pepsi experiment.

Figure 3: Effect of brand knowledge on brain responses in semi anonymous tasks
Source: McClure et al. (2004)
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(A) Histogram of subjects’ proference in dou-
ble anonymous.

The x axis indicates the
number of selections made to Coke (maxi-
mum of three). Subjects showed no bias for
either Coke or Pepsi.

- (B) Histogram of subjects’ behavior prefer-
ence in semianonymous Pepsi task. The x

# Selections to # Selections to # Selections to axis indicates the number of selections to the
Coke" Labeled Pepsi” Labeled Coke™ Pepsi-labeled cup. Subjects showed no bias
for either the labeled or unlabeled drink.
(C) Histogram of subjects’ behavior profer-
l once in the semianonymous Coke task. The
X axis indicates the number of selections to
the labeled Coke. This preference distribution
D 3 - E p— is different from the double anonymous task
Anonymous (Mann-Whitney U task, n, = 16, n; = 16, U =

semianonymous
task (n, = 18, n, = 18, U = 225.5, p < 0.008),
with subjects demonstrating a strong bias in
favor of the labeled drink

(D) Average scores of subjects’ preference
(number of selections to Coke, labeled Popsi,

® 0123 and labeled Coke, respectively) in the throe
yens) Libdegt Lebeted # Sulestions & behavioral tasks (A-C). Subjects tended to
Pepsl”  Coke' Coke® prefer the labeled Coke drink over anony-

mous Coke (one-way Student's t test, p <
0.01). The Coke label had a bigger effect in biasing subjects’ preferences than the Pepsi label (one-way Student's t test, p < 0.005).
(E) Subjects who participated in the semianonymous Coke task later completed the anonymous taste test. The distribution of people's
preference is significantly different from the Coke-labeled task (Mann-Whitney U test, n, = 16, n, = 13, U = 1425, p < 0.01) but no different
from the results in (A).
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Figure 4: Effect of brand knowledge on behavioral preferences
Source: McClure et al. (2004)

Another brain imaging method which is nowadays widely used in neuromarketing studies is EEG.
In 1988, an EEG measure was performed on subjects who were viewing TV advertisement, and
one of the main findings was that memory correlated significantly with changes in the EEG
signals (Rothschild et al. 1988), and today, memory is considered one of the main metrics
neuromarketing studies aim to measure.

2.2 THE FIRST ATTEMPTS OF BIOMETRICS IN MARKETING

Beside brain waves measures and brain imaging there are biometrics tools and methods as the
second component of neuromarketing arsenal. Pupillometry which is a clinical method that
measures the spontaneous dilatation of the pupil diameter and the pupillary light reflex (Kirsch
and Chervin 2011) is one of the biometrics measures used in neuromarketing among others
(eye-tracking, galvanic skin response, facial expressions recognition, etc.). David C. Arch (1979)
proposed pupil dilatation measures to study the cognitive response of consumers in a marketing
research context, and stressed that at that time, the method shown high scientific potential in
measuring consumer’s behavior and his/her reactions to persuasive messages. Krugman (1964)
wanted to assess the ability of Pupillometry to predict consumer’s behavior and compare the
data collected from this unorthodox measurement with the traditional one: interviews. To
realize this, he conducted two studies involving greeting cards and sterling silver patterns, used
as visual stimuli and shown to the subjects taking part of the experiment, pupil dilatation was
measured simultaneously and interviews were conducted at the end of stimuli visualization, in
order to collect verbal responses from subjects by asking them what stimuli they liked and the
ones they liked less. This attempt of merging neuroscience with marketing has demonstrated
that there is always a difference between verbal responses and how actually our body reacts to
visual stimuli, and pupil dilatation measurement, back at the time, has established its potential
as a future neuromarketing tool.
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Figure 5: Comparison of sales, pupil responses and verbal ratings for silverware
Source: Krugman (1964)
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Pupil dilatation measurement was not the only neuroscience and clinical ,gate” that awakened
the interest and curiosity of marketers regularly looking for more accurate ways to observe,
analyze and understand consumer’s behavior. Studies and observations of consumer’s
responses to stimuli, relying on eye movement tracing have been carried out years before the
first attempt of integrating Pupillometry in marketing research (Behe et al. 2013). Wedel and
Pieters in their 524 times cited article , A review of eye-tracking research in marketing” (Wedel
and Pieters 2015) gave us a detailed historical review of the usage of eye movement analysis in
marketing research, in fact they draw attention to the first endeavor carried out by Nixon in
1924 (Wedel and Pieters 2006 and 2015) with no technology involved at the time, he observed
eye movements of consumers who were browsing through magazines pages with printed ads,
and he managed to conduct this experiment by hiding himself in a box behind a curtain.
Afterward in 1940, the marketing field witnessed the collection of eye movement data from
users paging advertising in newspapers, by means of the Purdue Eye Camera (Kabslake 1940).
Wedel and Pieters report that later in 1978, appeared one of the most cited and pioneering
article about the usage of eye-tracking technology with the aim to study consumer’s behavior:
+Eye-fixation can save the world” by Russo (Russo 1978), where he suggested that eye fixation
methodology offers an array of advantages the verbal methods (interviews, focus groups) don't,
and that both methods should be used in a paired and complementary way for better insights
and more detailed and accurate data.

CONCLUSION

It is clear that the birth of neuromarketing wasn't precocious; it was long and originated from the
seismic shift in neuroeconomics and behavioral neuroscience and many Avant-grade attempts
and experiments with the aim to revolutionize marketing research in the early 1920s, starting
with Nixon’s endeavor to observe the eyes movement of individuals who were paging through
printed ads, to Zaltman'’s study of emotional responses and neural signatures using PET scans.
And since the first introductions of biometrics to marketing, the business world and academia
have embraced technology with the aim to revolutionize marketing research, and now, brain
imaging, eye-tracking and other methods are vaguely used in every marketing area: packaging,
product development, advertising, e-commerce, in store decision making, etc... But as a
discipline, we believe neuromarketing is still to gain momentum, and it requires more intensive
research in order to shape its theoretical frameworks and draw conclusions on the causal links
connecting consumer’s behavior and the prediction of his/her decision-making process, and
also, further research and experiments are necessary in order to confirm neuromarketing as a
powerful complementary tool to the conventional methods and end the skepticism around
potential intentions and possibilities to manipulate the consumer’s free will.
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RESUME

Prehlad p6vodu neuromarketingu ako novej metédy marketingového vyskumu

Prispevok poskytuje prehlad literatiry o neuromarketingu a pociatkoch jeho vzniku ako novej
metddy marketingového vyskumu. Pokusili sme sa vytvorit' vSeobecny popisny suhrn relevantnej
literatury, ktory zd6raznuje definiciu neuromarketingu ako novej marketingovej discipliny a
sleduje jeho pociatky a zaklady od a pred prichodom neuroekondmie, kedZe ta sa povazuje za
jeho predchodcu. U¢elom tohto prispevku je definovat, €o je neuromarketing z pohladu
akademikov a odbornikov z praxe, ako a kedy si zacal nachadzat svoju cestu do akademickej
sféry a sveta obchodu, a to upozornenim na vébec prvé pokusy o vyuzitie nezvycajnych
neurovedeckych nastrojov na posudenie spotrebitelského spravania. Tento prispevok vykresluje
Casovu os povodu neuromarketingu a zahfna prvé pokusy o pozorovanie spravania
spotrebitelov, ktoré sa spoliehali na nervové a fyziologické reakcie.
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