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1- Introduction

The human brain has fascinated professionals and the public since time immemorial. Despite long-standing interest,
science has found more about its functioning in just the last few years than in its entire previous history, as stated in
O’Connell et al. (2011) [1]. Hand in hand with the rapid rise of available knowledge of neuroscience, an effort is being
made to use this knowledge to better estimate human behavior in various contexts. The concept of neuroculture, which
is defined in Javor et al. (2013) [2] study, has taken on the role of neuroscience in areas others than health care. Marketing
has become one of them. This created neuromarketing, a relatively young discipline that applies neuroscience methods
to analyze and understand human behavior related to the market and to market exchanges [3].

Data obtained using medical techniques are used in neuromarketing in two ways. The first leads to the development
of the theoretical knowledge about human economic behavior and is carried out mainly in academic research. It involves
examining the course of a consumer's decision-making and the factors that influence him, such as the influence of the
emotions, the choice of attention, or the role of sensory experiences. The second is the practical effort to use
neuromarketing both to optimize marketing communication and to better understand the needs and desires of consumers,
provided by quickly adapted marketing agencies to commercial customers. In this way, ads are improved or products
are tested using neuromarketing. Probably the most promising offer of neuromarketing is the monitoring and the
measurement of unconscious factors that affect human behavior in this area. These cannot be monitored by conventional
marketing techniques. The offer is particularly attractive at a time when cognitive science has changed its previous
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attitude and declares that the vast majority of human decision-making takes place on an unconscious level, as confirmed
by Damasio (2000) and Calne (2000) [4, 5]. At the same time, unlike other branches of marketing, neuromarketing
offers insight into these unconscious decision-making processes. There is controversy over the scope of this insight.
Especially in the popularization literature on the topic, we come across fascinating reports about the almost completed
effort of neuromarketing to find a "shopping button” in the consumer's brain. In contrast, those who argue that
neuromarketing is nothing more than the efforts of the scientists and marketing consultants involved to get rich by
dazzling corporate clients with complex scientific knowledge [6].

The paper begins by introducing the concepts of marketing and neuroscience, while outlining the basis for the
functioning of neural processes. The following is an offer of definitions of neuromarketing, from which we choose the
most appropriate one. Related terms, neuroeconomics and consumer neuroscience are also explained. The work
continues with an overview of the relatively short history of neuromarketing with the reasons for the innovation of
classic marketing techniques. It also discusses neuroscientific methods. Subsequently, it deals with the analysis of the
main theoretical findings, which the authors identified as the most important by studying the literature. Due to its
academic context, this work is focused on them. It divides them according to the consumer's decision-making process.
Then the work continues with a summary of the practical uses of neuromarketing. Finally, the arguments for and against
the ethics of using medical methods for marketing purposes are evaluated.

2- Material and Methods

The aim of this paper is to objectively explain the basics of how neuromarketing works, to show what it offers, to
discuss its current position, to evaluate its contribution to marketing and thus to lean towards one of the above views. It
may be appropriate in the context of Czech literature on the topic, which currently consists mainly of journalistic-
popularization titles. The secondary goal of the work is to provide an objective overview of the topic in Czech. In
addition, another secondary goal is to present the results of a questionnaire survey, the aim of which was to determine
whether there would be an interest in the services of a potentially existing Neuromarketing Center in the Czech Republic.
Due to the current economic situation, we decided to place a potential Neuromarketing Center in the Olomouc
agglomeration.

The Olomouc agglomeration is a metropolitan-type agglomeration; it belongs to the so-called ITI territorial units. It
has 240 municipalities. The location of the agglomeration directly determines its role as a transport hub and a regional
center of wider importance. The agglomeration is the seat of several companies that are major employers of this region.
The territory of the Olomouc agglomeration is a compact and continuous area very strongly heterogeneous in terms of
the demographic, social, economic, but also environmental and infrastructural characteristics. This creates a positive
environment for the development of the agglomeration, especially in the connection with the implementation of large
projects, which is undoubtedly the Neuromarketing Center. The impacts of the positive activities of the Neuromarketing
Center could be of a national and higher significance. The basic characteristics of the Olomouc agglomeration already
state that the agglomeration is suitable for the development of the high-tech sector, while we perceive the high-tech
sector in accordance with the Eurostat methodology. We can classify the Neuromarketing Center among High-tech
services, because the nature of its activities will make the Neuromarketing Center one of the research and development
institutions in the field of technical, but also humanities and social sciences. Figure 1 below shows the procedure for
processing the paper.

Primary Goal |
,7 Secondary Goal 1 —\ Secondary Goal 2
Analyse of Czech Literature Analyse of quelgn Literature Questionnaire
Sources Information Sources

L Basic Terminology, History of J
Neuromarketing, Methods of

Neuromarketing, Practical Use
of Neuromarketing, Ethics

Synthesis of Outputs —

Conclusion

Figure 1. Flowchart of the research methodology.
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2-1- Questionnaire Survey

A questionnaire survey with the aim of finding out the interest in the services of the Neuromarketing Center was
carried out in the period June - August 2020. The evaluation of the data was carried out in September 2020.

Table 1. Respondents by size of enterprises (size of enterprise was determined according to EU rules).

Number of responded

- Share in %
companies

Characteristics of the company

Micro-enterprises are defined as the
enterprises which employ fewer than 10
Micro-enterprise persons and whose annual turnover or annual 405 21.8
balance sheet total does not exceed 2 million
EUR.

A small enterprise is an enterprise which
employs fewer than 50 persons and whose
annual turnover or annual balance sheet total
does not exceed 10 million EUR.

Small enterprise 1092 58.8

These are enterprises which employ fewer
than 250 persons and whose annual turnover
Medium enterprise does not exceed 50 million EUR or whose 347 18.7
annual balance sheet total does not exceed 43
million EUR.

If a company is neither a micro, small nor
medium-sized enterprise according to the
above parameters, it is one of the large
enterprises.

Large enterprise 13 0.7

Total 1857 100

In this three-month period, 2 000 companies, organizations and institutions of the for-profit and non-profit sectors
of all sizes, which are based in the Olomouc agglomeration, were addressed (see Table 1 and Table 2).

Table 2. Respondents according to the individual sections of the CZ-NACE

Jareod  czNACE Name of CZ-NACE section r'::p”;gggr?t‘; Share in
C Mining and quarrying 5 0.2
Industry D Manufacturing industry 288 155
E Production and distribution of electricity, gas and water 2 0.1
Construction F Construction 208 11.2

Trade, repair of motor vehicles and products for other

Trade G consumption and mainly household 472 2513
Hospitality H Accommodation and meals 78 4.2
Transport | Transport, storage and communications 71 3.8

Finance J Financial intermediation 32 1.7
K Real estate and renting activities, business activities 65 35

L Public administration and defense, compulsory social security 1 0.05

Services M Education 98 5.3

N Health and social care, veterinary activities 9 05

O Other public social and personal services 524 28.2

Agriculture A Agriculture, hunting, forestry 4 0.02
B Fishing and angling 0 0

Total 1857 100

A questionnaire was sent to the hands of a marketing worker via the e-mail address provided on the website of the
company, organization or institution. The questionnaire contained 20 questions, 17 questions were closed with a choice
of yes - no, 3 questions were open. The questions in the questionnaire found out whether the respondents know the
concept of neuromarketing, individual techniques used in neuromarketing, the principles of neuromarketing.
Subsequently, the respondents were introduced to the Neuromarketing Center, including future services that the Center
can provide. Respondents then had the opportunity to comment on whether they are interested in such services, why
they are interested in services, they could specify their interest.
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The return rate of the questionnaires was 92.8% (1857 relevant questionnaire replies were returned). The statistical
distribution of respondents according to the size of the enterprise basically corresponds to the representation of the
individual sizes of enterprises in the Czech national economy. From this point of view, we find the choice of respondents
to be appropriate and relevant.

3- Literature Review

Neuromarketing itself is, of course, defined differently in the literature. Huber and Kenning (2008) [7] state that
neuromarketing is "a subset of neuroeconomics that solves marketing problems through knowledge and methods of
brain research." Wilson et al. (1993) [8] mention the definition of neuromarketing as "the application of neuroscience
methods to advertising”. McDowell and Dick (2013) [9] study speak of the neuromarketing as an "alternative to
language-based research, which allows the knowledge of unconscious motives of action using biological
measurements." Marci (2008) [10] describe neuromarketing as "an attempt to use neuroscientific understanding of the
brain and emotions for advertising purposes.” Marci (2008) [10] study briefly defines neuromarketing as "the
application of neuroscience to marketing research". Javor et al. (2013) [2] express themselves about neuromarketing as
"a discipline that uses neuroscientific methods to study consumer behavior and purchasing decisions, to better
understand psychological processes and the role of emotions in this decision-making, as well as to increase the
effectiveness of marketing communication, such as advertising or product placement, all through the analysis of
neurobiological determinants."

These definitions, although they provide a relatively specific picture of the scope of neuromarketing, are not
complete. The range of neuromarketing research covers a wider scope than these definitions cover. We therefore lean
towards the most appropriate definition in Lee et al. (2007) study [3], which generally and briefly characterizes
neuromarketing as a discipline that applies neuroscientific methods to analyze and to understand human behavior in
relation to markets and market exchanges.

The adjacent conceivable neurobiological explanation begins at the basic level of neural connections, which are the
simplest measurable elements of behavior. In this regard, in analogy to the goal of neuroscience, the goal of the
neuromarketing can be understood as providing a complete theory explaining consumer behavior at the neural level.
Using neuroscientific methods, neuromarketing seeks to reconstruct the process that leads a person from the initial
perception of the stimulus to the final market activity [11].

On the contrary, it is appropriate to distinguish the term very closely related from neuromarketing, namely consumer
neuroscience. In the literature, terms are often confused, but some authors, such as Hubert and Kenning (2008) [7] or
Plassmann et al. (2012) [12] distinguish it from neuromarketing based on its motives: while consumer neuroscience is
conducted by academics to better understand consumer behavior, neuromarketing aims to use this knowledge in
managerial practice. However, even commercial subjects can monitor academic findings and take over some of them,
and so neuroscience about consumers also undoubtedly fully fits into this work.

The original ideas for linking marketing and measuring human biological processes date back to the 1980s [13].
They were further developed in the 1990s with specific proposals for linking neuroimaging techniques and marketing,
confirms Wilson et al. (2008) [14]. The first marketing company to offer neuromarketing technology, the American
BrightHouse®, was founded in 2001, after which the field began to attract more attention in business, science and the
media.

The term neuromarketing was first introduced in 2002 by Smidts [15]. What aroused interest in the use of
neuroscientific methods in marketing? For decades, marketers have relied on traditional research techniques,
experiments, questionnaires, and group discussions to measure consumers' desires, needs, and moods. However, the
results of these measurements often did not fully explain the situation in which the researcher found himself. This is
confirmed by Zaltman's observation [16] that there is a large gap between what consumers think and the methods that
marketers use to collect this data. One of the possible explanations for this situation was the influence of unconscious
mechanisms, which is very difficult, if not impossible to detect by classical techniques [17]. As we have already
mentioned, cognitive science has confirmed that the vast majority of human decision-making takes place on an
unconscious level, as confirmed by Damasio (2000) and Calne (2000) [4, 5]. But other factors also played a role in the
rise in the demand for neuromarketing. From the end of the twentieth century in particular, the Western economy in
particular has gradually developed into globalized world trade. This has led to an unprecedented excess of the supply
over the demand in many sectors, and thus to pressure to better process the products on offer. The expansion of the
newly ubiquitous marketing communication has made it more difficult to elaborate commercial messages to target
recipients. The budgets of marketing departments also increased. Neuroscience has also advanced rapidly in its
knowledge, and the medical techniques it uses have become more accessible. Neuromarketing thus promised to
contribute to the solution of the mentioned problems, while other parameters of the situation facilitated its development.
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Another step that significantly contributed to the publicity and subsequent expansion of neuromarketing was the
well-known study, discussed in more detail below, by McClur et al. (2004) [18] on influencing the experience of
consuming sugary drinks by realizing their brand [10].

Hubert and Kenning (2008) [19] demonstrate the further development of neuromarketing by measuring the number
of results in the search for the word neuromarketing by the Internet search engine Google®. While in 2004 the results
were still in the thousands, in 2005 they exceeded 100,000, in the following year already 400,000 and in 2008 they
reached 800,000 results. Javor et al. (2013) [2] these results complement the year 2012, when the same process produced
1,400,000 results. Although this method is certainly not exact evidence, it at least gives an idea of the growing interest
in neuromarketing.

Further technological progress leading to the increased speed, efficiency and portability of sophisticated
neuroscientific devices has brought the exponential growth of marketing companies offering neuromarketing products,
confirm Hubert and Kenning (2008) study [19]. Plassmann et al. (2012) [12] talk about more than 150 such companies.
In the Czech Republic, marketing agencies provide similar services, in 2012 they were Confess, Ipsos Tambor, GfK and
Millward Brown cites [20]. According to many authors, the main results of neuromarketing are yet to come. For all of
them, Achrol and Kotler’s (2012) talked about the clearly connected future of the science of consumer behavior and
methods of biological cognition of its course [21].

3-1- Neuromarketing Techniques

The functioning of the brain, as mentioned, depends on the interaction of neurons carried out by electrochemical
processes. The techniques used by neuroscience to capture these energy-intensive exchanges can be divided into those
that measure them directly by observing changes in the electric and magnetic fields of the brain (EEG, MEG and TMS),
and those that measure them indirectly by capturing their metabolic manifestations manifested by energy expenditure.
(PET, fMRI, biometric methods):

o Electroencephalography (EEG) measures the simultaneous electrical activity of many neurons in the brain using
electrodes placed on the subject's head. The number of electrodes used varies (usually from 16 to 256), which
changes the accuracy of the measurement [22]. EEG is a non-invasive, portable, relatively comfortable and quiet
technique, state Plassmann et al. (2007) [23] study. It can thus be assumed that it has a smaller impact on
influencing the experiences of the subject. Thanks to its portability, it can be used, for example, in environments
where the subject normally undergoes the researched activity. EEG is also relatively cheap, the device can be
purchased for less than 10,000 USD [24]. It also provides very good time resolution of brain processes, normally
capturing them every 1 millisecond to 3 milliseconds, according to Plassmann et al. (2007) [23] study. The
disadvantage of EEG is poor spatial resolution, typically around one centimeter, and the inability to capture the
activity of neurons located other than perpendicular to the lateral side of the brain [22]. The most appropriate use
of EEG is to investigate where brain activity in the perception of marketing messages takes place on the right-left
spectrum of the brain. Activity in the right part of the brain is associated with a higher emotional impact or with
the desire to interact with the object, and thus offers the possibility of using it to measure the emotional impact of
the advertising [24].

¢ Magnetoencephalography (MEG). It is based on the measurement of changes in the magnetic field induced by
neural activity [22]. MEG offers much better spatial resolution than EEG, due to the lower influence of magnetic
fields by the skull; it retains the same advantages of temporal resolution and is non-invasive. On the other hand,
due to the need for very sensitive instruments, it is necessary to perform measurements in a magnetically isolated
room, where large magnetometers are placed around the subject's head. As a result, this method is much more
expensive, the purchase price of the devices is around 2,000,000 USD [24]. Another disadvantage is the unnatural
environment, which can affect the measurement results. Roullet and Droulers (2010) [25] suggest the use of MEG
to examine purchasing decisions.

e Transcranial magnetic stimulation (TMS) is not intended to study, but to alter the brain activity. Using the
electromagnetic induction induced by a coil attached to the head, it induces a magnetic field that causes changes
in the brain activity through the skull. These changes either induce the brain activity or, on the contrary, suppress
it, tah is confirmed by Zurawicki (2010) study [26]. TMS is thus useful for drawing the conclusions about which
parts of the brain are effective in given thought processes and what role they play in them. However, applicability
is limited by a range of only 1 to 2 centimeters to the depth of the brain.

Indirect measurement consists in the monitoring of the metabolic processes related to neural activity. The basic
idea here is that different mental activities are controlled in different parts of the brain, and that these sites can be
identified by capturing changes in energy consumption, signalled by loss of glucose or oxygen [23].

e Positron emission tomography (PET) measures the consumption of glucose, oxygen and the binding of the
neurotransmitters. At the beginning of the process, the subjects receive an injection of a radioactive substance, the
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isotopes of which bind to the mentioned elements and thus allow them to be measured. PET provides accurate
results and data very useful for drawing conclusions about the functioning of psychological processes [22], but it
is invasive, so its use in neuromarketing is somewhat limited [23].

¢ Functional magnetic resonance imaging (fMRI) is widely used in neuromarketing studies. Its most used method
is BOLD (blood oxygen level-dependent), which is based on the capturing changes in the oxygenation of blood
flowing in the brain. The premise is that the active parts of the brain consume the oxygen contained in the fresh
blood that flows into them. Indeed, protons in oxygen-bound hemoglobin react differently with the induced
magnetic field than those to which oxygen is not bound, as cited in Sanders (2009) study [27]. This interaction is
measured by magnetic resonance imaging (MRI), the variation of which, which captures changes over time, is
called functional [22]. fMRI provides high spatial resolution even in the deeper parts of the brain, typically on a
scale of 1 to 3 millimeters [23]. It therefore provides quality data to localize the neural activity. Furthermore, it is
non-invasive, thus offering the possibility of repeated experiments with the same subjects [22]. On the other hand,
fMRI has poor time resolution, scanning the brain only every five to eight seconds. Furthermore, the measurement
takes place in an unnatural environment for the test subject, as the subject must lie down, surrounded by a noisy
device, strictly motionless throughout the scanning period [23]. fMRI is also more expensive compared to other
techniques, due to the purchase price of approximately 1,000,000 USD for Tesla (the quality of the devices depends
on this capacity) [24]. The use of fMRI may involve examining the subjective value or relationship to the brand
experienced [25]. This technique is often applied in neuromarketing research, and we can expect a further increase
in the expected technological improvement to make fMRI usable in more natural environment, such as sitting [26].
Some authors question the reliability of fMRI. In a well-known study by Bennett et al. (2009) [28], they made an
extremely attractive discovery when examining the brain activity of Atlantic salmon. When asked to evaluate
human emotions in pictures, they used fMRI to measure activity in his brain, confirming that it was indeed able to
judge human emotions. But the salmon was already dead. Bennett et al. (2009) [28] demonstrated the unreliability
of fMRI measurements. They therefore call for a thorough verification of all the results of this technique. The
fMRI also questions the repeatability of the results and the fact that the movement of blood in the brain (measured
by the BOLD method) tells about all brain processes [27].

For completeness, it should be added that recent indirect technique is near infrared spectroscopy, which collects data
using infrared radiation and offers a good ratio of quality of results and invested price [25].

e Biometric techniques: When analyzing the techniques used by neuromarketing, it is important to recall even the
more classical ones, consisting in the direct monitoring of physiological processes and changes.

o Measurement of eye movements. This method consists in monitoring what the subject is looking at, how
long he has been looking at the given stimulus and how he got there, and also in measuring the enlargement
of the pupils. The moments of relative immobility of the eyes are called fixation, rapid movements of the
saccade eyes or saccadic movements [29]. The measurement of eye movements can be used, for example, in
the analysis of the focus of attention when displaying advertisements, websites or at the point of sale [26].

o Measurement of physiological processes, such as heart rate, blood pressure, reaction time, cortisol hormone
level (stress-related), galvanic resistance of the skin (affected by sweating) or capturing camera movements
of mimic muscles, followed by the evaluation of experienced emotions using computer programs (face
reading). These reactions indicate the emotional experiences of the subject.

If we summarize the differences between the mentioned techniques, we state that each of them, thanks to its
advantages and disadvantages, offers different possibilities of use. Therefore, one of them cannot be declared the most
suitable for the neuromarketing research without significant simplification.

To illustrate, Hubert and Kenning (2008) state “there are up to 100,000 neurons per square millimeter of brain
surface, and for example, fMRI, a method with good spatial resolution, contains data from about 55 cubic milimetres of
brain, which contains 5,500,000 neurons or 220 kilometers of axons, protrusions of neurons" [19]. After considering
this complexity of the brain, it is clear that the most accurate predictive value will be those researches that use a
combination of techniques, benefiting from the advantages of each.

4- Results and Discussion

Conceptually, the practical uses of neuromarketing can be divided into two groups. The first consists of methods
application leading to the optimization of marketing communication. The second is the use of neuromarketing research
to find out specific knowledge about the needs or wishes of the consumer or his perception of the product.
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4-1- Optimization of Marketing Communication

The use of neuromarketing in relation to the marketing communication mainly concerns the optimization of the
advertisements, brand management or communication at the point of sale:

o Advertising: According to Ariely and Berns (2010) [24] study, the majority of neuromarketing practice has so far
focused on measuring the effectiveness of advertising. According to Zurawicki (2010) [26] study, neuromarketing
provides data on three categories of impacts of advertising perception on consumers. The first is the valence of the
emotional response, i.e. if the subject perceives the advertisement emotionally or negatively. The second represents
the degree of involvement (arousal), or the intensity of the feelings experienced. The third describes the degree of
involvement of cognitive processes, including focusing attention on information in advertising, or how they pass
into memory.

Ohme et al. (2009) [31] give example of the use of neuromarketing in connection with television advertising as
well. In the research, they tested two versions of advertising that differed from each other in only one five-second
scene, which was not consciously assessed by the subjects as important. The use of conventional marketing
techniques has shown that both ads were ranked almost identically. However, neuromarketing research using EEG
and measuring the galvanic resistance of the skin showed a significant difference in the effectiveness of both ads,
and based on it, it was possible to clearly recommend the use of one of them.

Other possibilities of using neuromarketing are offered in print, outdoor or internet advertising. We will give an
example of the so-called heatmap, which uses cameras measuring eye movements to monitor which points the
subject looks at while watching the advertisement.

o New media: Similar to the previous example of using a heatmap for print ads, eye movement measurement is also
used to optimize the websites. The findings are important for the correct setting of the user environment, especially
for the visitor to be guided through the site to the intended places without unnecessary losses and thus perform the
desired actions. Adhami (2013) [33], for example, tested three mobile applications for online shopping in EEG
research and eye measurement. In addition to identifying problem areas in the user environment of the purchasing
process, such as too large product offerings leading to a loss of user interest, the findings included that the user's
product selection depends significantly more on images than on text descriptions. Furthermore, the EEG was used,
contrary to what the subjects explicitly stated in the questionnaires, that the most positive emotional involvement
does not come when choosing products, but after paying for them. For example, it is recommended to direct the
user's attention to the brand at this later stage. Neuromarketing research also provides other insights into new
media. For example, McRae (2013) [34] suggest that consumers experience stronger emotional experiences when
visiting a website from a mobile device compared to visiting from a desktop computer. This finding may therefore
justify paying more attention to communication on these platforms, or a greater focus on mobile devices when
scheduling the marketing budget for online advertising, especially for companies that emphasize this
communication channel.

o Point of sale: Shopping at the point of sale is governed primarily by the habits of shoppers [35]. To increase the
market share, consumers need to be led out of these habits, which can best be achieved through their emotional
involvement. The study of this connection is possible mainly by the use of EEG due to its easy portability and
relatively low degree of disturbance of the normal environment. Moreover, ensuring a certain degree of satisfaction
throughout the purchasing process is more important than focusing unconditionally on the product itself [32], and
so using the data obtained by neuromarketing methods to adapt the environment has a great potential effect on the
overall product market performance. In addition, however, neuromarketing studies consumer behavior at the point
of sale. In doing so, it addresses, for example, the processes by which the consumer seeks products or the question
of what influences his decision at the point of sale. Reutskaja et al. (2011) [36] examined the effect of the quantity
of the products offered, as well as the effect of their placement on the shelves, on their sales. Among other things,
they found that shoppers tended to look first at products located in the middle of all exhibits, and that products
placed in this way sold the most. For example, a sample of 9 products was 60% more likely to buy products located
in the middle than products located elsewhere. The actual distribution of products at the point of sale thus
significantly affects their sales and its correct setting can play a significant role.

4-2- Researches

Another area of the use of neuromarketing is in marketing research testing products or finding out the data about the
target group and its preferences. These are carried out mainly before the products are placed on the market. They provide
better capabilities to predict the product success, as well as more efficient resource allocation.

e Product: There is a great potential for the use of neuromarketing in testing products before they are placed on the
market in order to improve them on the basis of the acquired knowledge. Ariely and Berns (2010) [24] identify the
main areas of the neuromarketing research related to the product development. They are the food and entertainment
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industry, architecture and politics. In addition to the products themselves, neuromarketing also examines their
packaging [37]. An example of its use can be demonstrated in research [38]. In it, the reactions of a relatively small
sample of subjects when listening to songs by mostly unknown artists were tested using fMRI. Based on the
identification of activated parts of the brain during listening, assumptions were made about the success or failure
of the songs, often in conflict with the stated subjective experience of the tested persons. It turned out that the
estimated sales values of the songs in question corresponded significantly to their real sales, which were calculated
after three years of their availability on the market. Research thus suggests that neuromarketing testing of products
prior to their introduction indicates not only the subjective evaluation of the product by the person being examined,
but that the results can also be generalized and, as a result, estimate whether the product will be successful.

e Segmentation and positioning: Zurawicki (2010) [26] divides the relationship between neuromarketing,
segmentation and market positioning into two groups. The first contains general demographic knowledge,
according to which it is possible to better segment the market. They offer findings on the different functioning of
the cognitive and affective processes of people divided mainly by gender or age. The second relates to more
specific knowledge, depending on the focus of the company. It contains a division of the target groups based on
the shopping behavior, the style of their decision-making or the degree of their openness to communication stimuli.
An example of its application is research made by Neff (2012) [39], which, based on an EEG study, presents the
idea that generations of people born during economic prosperity in the US after World War Il (baby boomers),
compared to other population groups, perceive complex visual and verbal information more difficult and that they
experience fewer negative experiences when perceiving advertisements. Based on this finding, a company that
targets this generation could adjust its marketing communications to simpler, more frequent communications.

Due to the use of medical neuroscience methods for marketing purposes, the ethics of neuromarketing is discussed
in the media, in the professional and non-professional circles. We will first describe the opponents' arguments. These
focus mainly on issues of consumer free will and protection of his privacy.

The first argument mentioned is based on the assumption that neuromarketing tries to find a "buy button™ in the
consumer's brain, after which the consumer will buy the products automatically. Proponents of this view argue that
neuromarketing does not aim to inform about the product, but primarily to use emotions and other partially or completely
unconscious processes in the consumer's mind to persuade them to buy the product. If this ability of neuromarketing
reaches a critical degree of effectiveness, according to Wilson et al. (2008) or Murphy et al. (2008) [14, 40], it will pose
a threat to the free, logical and informed consumer decision-making.

The second emerging argument against the ethics of neuromarketing is the one describing the threat to the privacy
of the subjects [41]. The brain is the center of the human personality and its successful study can lead to its full
knowledge. Already now, when examining the reactions to various advertisements, the courts of the examined persons
about the age, gender or skin color of the persons appearing in these advertisements are accessible to researchers.
Another problem is that there is a risk of sales or leaks of this particularly private data for other commercial and non-
commercial purposes. Among other things, for example, accidental findings of pathological phenomena in the brains of
the subjects, which occur in 1 to 2% of cases, are potentially interesting for insurance companies [42].

In addition to these two, there are other arguments against the ethics of neuromarketing, which also apply to
marketing as such. These include, for example, criticisms of the use of neuromarketing by companies selling tobacco or
alcohol products. Opposing these views are arguments highlighting the benefits of neuromarketing.

The first is the claim that neuromarketing provides better understanding of the consumer, his/her wishes and needs,
to which companies subsequently adapt. As a result, according to this opinion, neuromarketing brings greater consumer
satisfaction [14]. Furthermore, neuromarketing in the application of knowledge about attention or preferences can lead
to less frequent use of shock tactics or images with sexual motives in marketing communication, as it allows you to
know what attracts the audience better. It can also lead to better targeting of advertisements and thus greater relevance
to the interests and experiences of consumers [3]. In addition, by better understanding some of the negative effects of
advertising, it can reduce, for example, unnecessary compulsive consumption.

To summarize this chapter, we state that the views of the most vocal opponents of neuromarketing often stem from
a misunderstanding of its current state or an exaggeration of its possibilities. The public and the media overestimate the
results of neuromarketing [40]. So far, it can be said that neuromarketing in itself does not endanger the free will of the
consumer, and from an ethical point of view, so much is fine as the whole of marketing. As for the future, Murphy et al.
(2008) [40] propose to adopt a code of ethics for further safe development of the industry.

4-3- Results of Questionnaire Survey

Although neuromarketing is primarily intended for the use in the commercial sphere to streamline the targeting of
the final product and thus to streamline its marketing communication, we state that its methods and techniques can be
used in the educational process as well. This was already processed in the conditions of the Czech Republic and the
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outputs have been published in important database periodicals and presented at major world scientific forums. Examples
are Skrabankova (2016) [43], Skrabankové and Trnova (2014) [44], Skrabankova et al. (2018) [45] and Skrabankova et
al. (2015) [46] or Gabrhelova et al. (2020) [56].

We are therefore convinced that the area of education, training or work with gifted pupils can be one of the key areas
that can make full use of the potential and possibilities of neuromarketing in the event that a Neuromarketing Center is
established in the Czech Republic. Its services could be fully used to optimize the teaching process and to research the
application of primarily activating teaching methods at all levels of education. There is a premise that education services
would also have a cross-border dimension and thus a positive impact on the reputation and economy of the
agglomeration where the Neuromarketing Center would be run.

The results of the questionnaire survey clearly showed that there is a clear interest in the services of the
Neuromarketing Center in the Olomouc agglomeration.

= | am absolutely not interested = | am not sure of interest

| am interested in = | have a clear interest

Figure 2. Expression of the overall interest of the respondents from the Olomouc agglomeration in the services of the
Neuromarketing Center.
Figure 2 expresses the results of respondents' interest in the services of the Neuromarketing Center.

Table 3 Expression of the overall interest of the addressed respondents from the Olomouc agglomeration in the services of
the Neuromarketing Center according to individual CZ-NACE and the degree of interest

Section CZ-NACE Number of Share Absolutely I am not ~ lam Definitely
name respondents not sure interested yes
Mining and quarrying 5 0.2 4 1 0 0
Industry Manufacturing industry 288 15.5 1 2 98 187
Production and distribution of electricity, 2 01 1 1 0 0
gas and water
Construction  Construction 208 11.2 1 3 116 88
Trade, repair of motor vehicles and products
Trade for other consumption and mainly household 472 257 5 14 35 418
Hospitality =~ Accommodation and meals 78 4.2 3 0 52 23
Transport Transport, storage and communications 71 3.8 5 0 62 4
Finance Financial intermediation 32 1.7 2 2 22 6
Regl_gstate and renting activities, business 65 35 1 18 26 20
activities
Public ~ administration and  defense,
. compulsory social security 1 0.05 1 0 0 0
Services
Education 98 5.3 4 1 25 68
Health and social care, veterinary activities 9 0.5 5 4 0 0
Other public social and personal services 524 28.2 0 158 65 301
Agriculture, hunting, forestry 4 0.02 4 0 0 0
Agriculture
Fishing and angling 0 0 0 0 0 0
Total 1857 100 37 204 501 1115
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Figure 3. Graphic expression of the overall interest of the addressed respondents from the Olomouc agglomeration
in the services of the Neuromarketing Center according to individual CZ-NACE and level of interest.

Neuromarketing is a useful tool with a relatively large potential. Therefore, we are convinced that the existence of
the Neuromarketing Center in the ITI of the Olomouc agglomeration will be a significant contribution to the
development of the region's economy, not only by creating new jobs but also by increasing the mental standard,
developing higher living standards and overall life satisfaction.

5- Conclusions

Neuromarketing combines the strictly professional discipline of the neuroscience with the marketing, which goals
and means are often questioned with the reference to its impact on individuals and society. This is one of the reasons
why neuromarketing is media-attractive, and the media's interest in reporting on this phenomenon often does not lead
to an objective view, but to maximize the readability of the article. If a reader interested in neuromarketing wanted to
learn more, he would probably come across a similar approach in the Czech literature, where popularization titles would
promise to look into the minds of consumers and to find a "shopping button" in them. One of the aims of the presented
paper was to provide an alternative to this scenario. On the way to interpret the objective picture of the current state of
neuromarketing, the work first defined the concepts, then discussed the history and techniques, the main theoretical
areas and ways of practical use, and finally the ethical question.

We state that neuromarketing is a discipline that applies neuroscientific methods to analyze and to understand human
behavior in relation to the markets and market exchanges. It has a relatively short history. Its roots go back to the 1980s,
but its main development, related to the global economic situation, did not begin until 2004. Each of the neuromarketing
techniques measures different data and suits different purposes, with a combination of the most reliable results. The
interest in the theoretical research of neuromarketing focuses on the consumer decision-making process, which he
examines primarily by means of functional magnetic resonance imaging. Consumer decision-making is most often made
on an unconscious level using emotion-based rating systems. Neuromarketing provides unique insight into this decision.

The acquired theoretical knowledge can be used in practice with the correct application, as shown in the examples,
with almost zero costs. In addition, neuromarketing is particularly useful in optimizing ads and testing the products
before they are released. To do this, it mostly uses the electroencephalography and biometric methods, techniques
available, inexpensive and easily compared with others. In contrast, other techniques, such as fMRI, are relatively
difficult, expensive to apply to specific cases, and their use does not yet provide sufficient added value to commercial
companies. Even in practical use, the main benefit of neuromarketing is data that cannot be determined by conventional
marketing techniques, or at least it is very difficult.
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From an ethical point of view, neuromarketing is currently fine to the same extent as marketing itself.

At this point, it should also be said that neuromarketing does not offer a magical solution for marketing departments.
Criticism of neuromarketing includes questioning the functionality of the technologies themselves, which states Sanders
(2009) [27], and Bennett et al. (2009) [28], the accuracy of data acquisition (such as sample size), their application,
interpretation and repeatability [47], Kaye (2013) [48], Wardlaw (2011) [49], McDowelll et al. (2013) [17] and Walvis
(2008) [50] or Egidi et al. [22].

By selecting relevant publications [52-55] the vast majority of which came from foreign professional periodicals,
identifying their main topics and then combining the knowledge contained in them, we aimed to provide a
comprehensive interpretation of the concept of neuromarketing in terms of marketing communication. The intention
was also to offer an objective, academic overview of the topic and its main areas of interest in Czechia, so that
information will be available to readers in this language, at least in a limited form. We consider both goals to be fulfilled.

One of the main benefits of neuromarketing is the potential to measure accurate, objective data that can be used to
make informed decisions in management practice. However, it is currently only a complement to other areas of
marketing and will be beneficial if it is used to obtain otherwise inaccessible data. In order for it to be unquestionably
trusted, it has yet to come, among other things, through developments in the field of neuroscience.

5-1- Limitations

Due to the topic, this paper presents only secondary data. The necessary technologies for field research, and therefore
for obtaining primary data, are not currently available to us. Most sources come from professional foreign, marketing,
neuroscience or psychological periodicals. These sources are more suitable than the already mentioned insufficient
Czech written literature, because they provide more related information, given that research and professional articles by
leading researchers in the field are published in this way.
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