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Abstract Keyword

The study aims to compile an overview of the empirical neuromarketing studies _II\_ISruiiic;n;arketmg n

conducted in Turkish literature in the extent of neuroscience measurement methods. Neuromarketing
Within the scope of this study, which examines how measurement methods in the  Tqgls,

context of neuroscience have developed in the field of marketing between 2015 and EEG,

2022 by Turkish authors, solely empirical neuromarketing studies published in Web  GSR,

of Science(WOS), Google Scholar, Research Gate and Dergipark databases have _Eye-Tracking
been examined and the current situation in the field is evaluated in terms of

neuroscience measurement processes. In this regard, the neuromarketing concept and

the measurement tools used within this scope were explained first, and then the use

of the measurement tools are examined and discussed on a literature basis.

1.INTRODUCTION

Advanced technologies developed in neuroscience has lead marketing field to combine traditional way of
conducting consumer data with neuroscientific methods to boost the attempts of better understanding consumer
behavior. The reason behind this is the intense competitive environment and the fact that consumers
conveniently access information thanks to the internet sources which has led to increased concerns about
understanding how consumers think and decide. The fact that traditional market research and information-
gathering techniques do not always produce effective results has led businesses to seek more reliable and
accurate methods to gather useful data. This is because current methodologies often focus on informed
responses from consumers, in part, to questions posed by researchers. At the same time, most research
questions are produced in the consciousness of researchers and in their minds reflecting their personal thoughts
(Zaltman, 2000:6).
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According to Ustaahmetoglu(2015) data collection via traditional research methods is not always a guide to
businesses with a survey technique based on verbal expression from respondents. The matter that consumers
do not only make rational actions on decision stages has led companies to research methods aimed at accurately
predicting consumer behavior. Over the years, with the development of technology and neuroscience,
neuromarketing techniques have been added as an alternative to traditional methods. In order for data analysis
to be carried out properly in line with the explanations given above, traditional research methods and
neuromarketing research methods must be used together. The advantageous and disadvantageous points of
both methods can only be minimized in this way. As a result, technical advances in neuroscience have started
to be implemented in the field of marketing. The information obtained through neuroscience help to achieve
effective decision making and competitive advantage.

Businesses desire to achieve the predetermined organizational goals at a lower cost by designing appropriate
product and marketing communication tools. It is examined that neuroscientific techniques are used to achieve
the stated strategic objectives.( Arily&Berns,2010) Additionally, Arily and Berns(2010) claim that two main
reasons are backed this increase observed in the application of neuroscientific techniques within the marketing
field. First, neuroscientific techniques start offering faster and lower cost solutions than traditional market
research techniques, and neuroscientific methods provides additional information that traditional market
research techniques cannot provide.

In parallel with this, Kesek and Gedik(2017) states that managing consumers with only traditional marketing
policies is no longer a valid method. At this point, neuroscience has emerged, an interdisciplinary field of
study that enables technology to be easier to measure consumer responses to a marketing stimuli. With
neuroscience, the emotions of consumers are analyzed with the measurement tools used in their
psychological conditions and used in research development activities. With the research results, studies are
carried out for a better marketing service to consumers. (Hatip, 2008)

Measuring the change in activity in different brain regions when measuring the brain's reactions to a product
reveals not only why consumers choose that product, but also which brain part is active in this choice. In other
words, medical science is revealing the secrets of the nervous system one by one. Although it is possible today
to understand the mental structure of the brain's reactions to stimuli, messages and advertisements, it is
becoming increasingly easier to make sense of the results thanks to the advancing and rapidly digitalizing
medical technology (Miidok, 2013).

Consequently, marketers may study factors that can affect the consumer decision process by means of
neuroscience. Every decision is actually a choice, investigation of the reasons behind these choices may be
carried out by neuroscience researchers. Consequently, neuromarketing, as a discipline of neurology and
marketing, attempts to reveal the relationship between the consumer nervous and decision making system
(Hubert and Kenning, 2008). However, neuromarketing is not just brain measurement activities used to reveal
the reasons behind consumer preferences (Yiicel and Cubuk, 2014). As Ural (2008) stated, it shows which
brain regions are active during consumers' product selection and offers the opportunity to develop new
products and materials through the findings. Therefore, academics and market practitioners utilize
neuromarketing in different areas of marketing including branding, advertising, packaging design, product
development and for different purposes.

Neuromarketing is an emerging field that requires meticulous understanding, offers cheaper and faster results
than traditional methods and provides marketers with confidential information (Ariely and Berns ,2010).
Parallel to global literature, studies conducted in Turkey has gain popularity regarding the number of papers
published on databases. However, the number of neuromarketing empirical studies which offers potential
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useful insights on consumer behavior is lacking comparing to the world literature. Neuromarketing studies
conducted with an empirical approach in Turkey is reviewed in this study on a literature basis. The main
motivation of this study is to highlight useful insights from consumers responses to marketing stimuli measured
by neuromarketing tools, make contributions to both the academic and business world and to pave the way for
future researches. Itis crucial to examine findings of neuromarketing studies by utilizing neuroscientific tools
for better understanding the local market in Turkey and consumer behavior, learning how to take competitive
advantage, analyzing the evolution of consumer behavior and shaping business strategies accordingly.

In this respect, this study which consist of two parts, first focuses on the definitions and development of the
concept of neuromarketing, examines the methods and techniques used by neuromarketing. In the second part
of the study, academic empirical studies conducted in the field of neuromarketing in Turkey were examined
within the scope of the research. This literature review is conducted with the expectation of shedding light on
new researches on neuromarketing field.

1.1 The Concept of Neuromarketing

Neuromarketing is defined as a branch of marketing that uses various technologies to determine the
subconscious reactions of consumers to products and brands in order to create effective marketing strategies.
It brings together marketing, neuroscience and psychology to examine the way the brain works in decision-
making stage (Kumar,2015:525).

According to Oliviera and Giraldi(2017) neuromarketing deals with various tools traditionally used in
medicine, psychiatry and psychology, together with various sub-fields of different marketing types in
neurological, biological and metabolic feedback processes; It is an interdisciplinary science that uses
traditional marketing tools to better understand the physiological behavior and thoughts of both conscious and
uNconscious consumers .

Kumar(2015) states that Gerry Zaltman, who suggested combining brain imaging technologies with marketing
in the late 1990s and integrated the fMRI device into marketing studies for the first time, is considered the
pioneer of the field of neuromarketing. Although, Zaltman is shown as the founding name of the field, the
concept of neuromarketing and the general framework of neuromarketing were first introduced in 2002 by Ale
Smidts in his study "The Study Of The Cerebral Mechanism To Understand Consumer Behavior In Order To
Improve Marketing Strategies".

Plessis(2005) highlights that the nervous system in human body consists of neurons, that is, nerve cells, and
regulates the functioning of organs and systems in the face of internal and external influences by
effectively/quickly performing tasks such as stimulation, arousal and evaluation in the body. Neurons, which
are the research subject of neuroscience, form neural networks and enable functions including learning,
perception, memory, cognition and information processing. Neurophysiological measures in neuromarketing
research focus on central nervous system activity. Physical measurements, on the other hand, are based on
measurements of various reactions created in our body by the peripheral nervous system, which provides
mutual communication between our brain and body (Gedik and Kesek 2017: 52). The measurement of how
the human brain, which has a very complex thinking ability, responds to marketing stimuli is performed by
neuroimaging techniques. Neuromarketing, which deals with the mental part of the purchasing process, seeks
answers to the questions of "why" and "how" in the decision process of consumers (Bayir, 2016:48-49).
Accordingly, Yiicel and Coskun(2018) states that the concept of neuromarketing, which provides a clearer
understanding of consumer behavior and a place in the subconscious, enables the measurement of emotional
commitment, attention and retention parameters in consumers.

56



Daldiran AYBU Business Journal, 3(2), 54-72

2 NEUROMARKETING TOOLS

Neuromarketing commonly utilizes brain imaging technologies and biometric measurement techniques when
measuring consumers' brain responses to a stimuli. Apart from these, psychometric measurement techniques
are also used (Varan et al., 2015:178).

Thanks to the electricity observed in different parts of the human brain with brain imaging technologies,
comments can be made about what consumers react more to. Biometric measurements include computer-
controlled systems developed to measure a consumer's physical and behavioral responses. It is possible to list
the most used biometric measurement techniques in neuromarketing as measuring eye movements, facial
movements, galvanic responses, skin electricity and sweating (Shiv and Yoon, 2012). Accordingly, the three
techniques and measurement tools used in neuromarketing measurements are classified below.

2.1 Biometric Measurements

Bodily reactions occurring through the peripheral nervous system can be internal or external. These
physiological reactions have a direct connection with our mind, and since physiological reactions occur before
our conscious awareness arises, unconscious reactions created by marketing stimuli play a very important role
(Erdemir and Yavuz, 2016: 23).

Biometric measurements aim to measure biological and physiological responses. It intends to monitor the
reactions of the whole body except the brain: techniques for instance, facial expressions, breathing rate,
contraction, voice pitch, eye tracking (Eye-Tracking), galvanic skin response (GSR) can be called biometric
measurement.

2.1.1 Galvanic Skin Response-GSR

As an automatic response of the autonomous nervous system, the skin, especially the palms, show typical
reactions to cases that are both pleasurable and stressful. By monitoring these reactions, the pleasurable or
disturbing parts of images or products are detected (Plassmann et al., 2015). For instance, increased sweating
with emotional reactions is an indication that the electrical resistance of the skin increases and this causes
excitement.

2.1.2 Eye Tracking

The eye tracking technique, one of the most common methods used in neuromarketing studies, was developed
by Mowrer in 1936 (Ozdogan, 2008: 135). It allows us to follow where and how long eye movements focus,
and what route the eye follows. Just as we can track the data of a single user, the combination of hardware and
software that enables tracking of the data of a group offers the opportunity to make inferences about what the
viewer(s) actually sees and what they focus on. It is most common to record pupillary responses, usually by
directing infrared rays at the eye. Eye tracking technique, which is easy and cost-effective for neuromarketing
research, is used in placing products, designing shelves, website design, and using eye-catching elements in
commercials.

2.1.3 Facial Action Coding System -FACS

People react to stimuli from the environment, either voluntarily or involuntarily, with facial expressions. In
marketing research, reactions to products, advertisements and shelf layouts are observed using the face coding
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technique and improvements are made accordingly. Paul Ekman identified 6 basic facial expressions with the
coding method he calls Facial Action Coding System (FACS). These expressions: They are the reflections of
anger, fear, sadness, surprise, pleasure and disgust on the face (Giray and Girisken,2013).

2.2 Neurometric Measurements

With neurometric measurement methods, neurological activities of cognitive and emotional reactions in the
brain are observed. The frequently used neurometric measurement devices are fMRI (Functional Magnetic
Resonance Imaging), EEG (Electroencephalography), PET (Positron Emission Tomography), MEG
(Magnetoencephalography) (Yiicel, 2016:26).

2.2.1 Functional Magnetic Resonance Imaging-FMRI

fMRI has a working principle that follows the increase in hemoglobin caused by oxygen consumption during
neural activity with high-scale magnetic field and radio waves (Kulich et al., 2009). In other words, when any
cognitive process is started, the blood flow to the region accelerates due to the energy need that arises in the
activated brain regions. For this reason, the level of hemoglobin, which carries oxygen in the blood, also
increases in the relevant region. With this method, which has been used frequently recently, it has been tried
to reveal how the concepts of learning, perception and emotion are shaped.

2.2.2 Electroencephalography- EEG

EEG is a brain imaging method, measures the electrical activities occurring in the brain. With this method, the
electrical activity fluctuations of the neuron group in the cerebral cortex are recorded, and after the recorded
data is converted into numerical data and formulated, it provides feedback on activities such as motivation,
attention, and sensory interest (Kesek and Gedik, 2017:77).

2.2.3 Positron Emission Tomography-PET

PET, which is a technologically very important imaging device among nuclear medicine imaging techniques,
"involves intravenous injection of a radioactive marker that binds to glucose in the brain and emits special
signals by breaking down through positron heating" (Kesek and Gedik, 2017:86). This method clarifies in
which parts of the brain the activities take place.

2.2.4 Magnetoencephalography- MEG

It is a remarkable technique for measuring and imaging magnetic regions in the brain. The magnetic field
created by electrochemical signals and neural activities is observed with MEG technique (Yiicel, 2016:33).
Although it is a useful technique for examining deeper details in the brain, its high cost limits its use.

2.2.5 Functional Near-Infrared Spectroscopy -fNIRS

fNIRS is an emerging low-cost, noninvasive neuroimaging technique and may be viewed as a viable alternative
to fMRI (Eishburn, Norr, Medvedev, & Vaidya, 2014). fNIRS is a method of monitoring brain oxygenation.
This technique investigates hemodynamic changes in the cerebral cortex. fNIRS is widely used in clinical and
scientific research. Based on existing neuroimaging studies, functional near-infrared spectroscopy appears to
be a reliable neuroimaging measure for analyzing emotional states by examining changes in hemodynamic
response in the prefrontal cortex (PFC) (Chong, Lu, and Tang, 2019).
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2.3 Psychometric Measurements

Marketing and management research conducted with traditional survey methods is tested for reliability using
psychometric measurement methods. The answers people give to some issues may require timidity and they
may not answer the questions correctly. For example, a person who smokes a lot may say that his consumption
is less. For this purpose, attitudes and behaviors can be analyzed with implicit association tests, which are the
basis of psychometric tests (Yiicel, 2016:39).

3. Neuromarketing Studies in Turkey

Neuromarketing has begun to be researched, implemented and widespread in developed and developing
countries. In fact, with the increasing interest and curiosity in neuromarketing in Turkey, it has been opened
as a master's degree program in several universities and awareness has begun to increase. In Turkey, branding,
packaging and advertising activities are carried out with neuromarketing techniques. The number of articles,
theses, and books published in the field of neuromarketing in Turkey is relatively low when compared to the
world literature. Research companies serving in Turkey are Think Neuro, Neuromar Aectspots, Ipsos Turkey
and Millward Brown. They are large-scale companies that invest in brand value and customer loyalty. (Bayir,
2016: 89).

METHODOLOGY

This study aims to examine empirical researches with neuroscience measurement tools conducted in Turkey
within the scope of neuromarketing between 2015 and 2022 since the early empirical studies were started to
be conducted and the number of academic papers has gradual increase in 2015. For this purpose, Web of
Science, Google Scholar, Research Gate and Dergipark databases were examined using the keyword
'neuromarketing in Turkey', and in creating the basic data pool, the relevant keyword was included in the title,
keywords, abstract or content section or the Turkish version of the relevant study was included. Attention was
paid to the fact that it was conducted by the researchers in Turkey. Two acceptance criteria were determined
during the examination process of the obtained studies. These acceptance criteria were determined as (1) the
research being an empirical study, (2) neurometric or biometric measurement tools being used. The reason for
this is to understand the level of use of neuromarketing techniques in Turkey beyond theoretical studies.

While filtering the studies, care was taken to ensure that they met all the criteria at the same time. During the
review process, books, thesis and conference papers were not included in the scope of the research. 26 studies
were deemed appropriate for evaluation.

FINDINGS

The 26 neuromarketing studies included in the review were classified according to the methods used, the year
of publication, the title of the study, their findings were stated and presented as suggestions for future studies.

As a result of the analysis of experimental academic studies (articles) published in Turkey, it is seen that the
first studies in the field appeared in 2015 and continue to increase thereafter. Although studies are generally
carried out in the fields of business, advertising and communication, there is also interest in the field from
other different disciplines.

The keywords mainly used to describe the studies varies and repeatedly used ones are demonstrated below in
the figure 1.1. Furthermore, the most common 7 keywords are listed below in figure 1.2
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DISCUSSION

In the research, neuromarketing and the tools used in the context , which is still a relatively new field of study,
are tried to be discovered, and the ways of using neuroscience techniques in the field of social sciences were
aimed to be revealed. In 26 experimental neuromarketing studies that fit the research constraints, it is found
the conducted research are related with marketing field on advertising, promotion, consumer behavior. In light
of this overview empirical studies conducted on neuromarketing field in Turkey demonstrates that Eye-
Tracking and EEG methods are the ones utilized most commonly. GSR, FACS, FMRI, fNRS are the other
measurement methods derived in consumer researches. PET and MEG are shown to have quite limited usage
within predetermined constraints of overview.

The relatively higher use of EEG and Eye-tracking among the neurometric methods discussed highlights to an
important point. It demonstrates that there is an increasing trend on the use of single method on empirical
studies. However, incorporating neurometric measurement tools such as fMRI and fNIRS used in
neuromarketing studies into integrated measurement processes can provide more comprehensive information
about the consumer brain.

In parallel to this, the insufficient number of studies conducted with multiple methods is relatively small. The
combination of neurometric (EEG) and biometric (GSR, Eye-Tracking, FACS) tools provides much more
meaningful results by combining the stimulation process based on brain nerves and the physical reactions of
consumers. (Juarez et al., 2020) The main reasons for the low number of studies conducted with integrated
measurement are the cost of the tools used and the prejudiced attitudes of the people who will be subjected to
the study towards neuroscience measurement tools. In addition, since neuromarketing requires
interdisciplinary work, is high in cost, and is a relatively new field of study, the number of experimental studies
conducted in Turkey is not high.

When the current studies are examined, it is possible to make suggestions for future research on certain
topics.Studies in the literature emphasize the relationship between perception management and marketing
strategies. Perception management plays a critical role in influencing consumers' decision-making processes.
However, in order to manage consumer perception correctly, marketing messages must be conveyed
effectively. At this point, more research can be done on the difficulties in the communication process and
successful perception management strategies. Neuromarketing research provides a more in-depth
understanding of creating and managing consumer perception.

Research indicates that the combined use of visual and auditory stimuli enables consumers to perceive
messages better. However, in cases where numerical values are included, the negative effect of a second
sensory stimulus is emphasized. This finding emphasizes the importance of marketers using visual and
auditory stimuli in a balanced manner. Investigating this issue from different aspects provides an idea for future
studies.

A study on the effectiveness of electronic commerce sites and how they are perceived by consumers was
conducted using the EEG analysis method. This type of research is important for understanding the consumer
experience on online platforms. Data obtained through the use of EEG makes a valuable contribution to
understanding the effects of design elements on websites on consumers. In order to gain more information in
the field of neuromarketing in Turkey, an expanded research can be conducted to include neuromarketing
strategies of social media campaigns. This study can provide a broader perspective including digital marketing
and consumer interaction and contribute to the development of new strategies that will provide competitive
advantage in Turkey's dynamic marketing environment.

Moreover, a study on the effect of lighting, one of the restaurant ambiance factors, on food selection from the
menu was conducted using neuromarketing tools. Such studies are important in understanding consumers'
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sensitivity to visual and emotional elements in the service sector. In addition, the hotel and tourism industry
can optimize their ambience using findings from neuromarketing research.

In a study where automobile brand perception was examined using the EEG analysis method, it was tried to
determine how consumers perceive automobile brands. Such research is important for understanding how
brand perception affects consumers' emotional and cognitive responses. Brand managers can strengthen their
brand strategies by using insights from neuromarketing research.

Furthermore, a study examining the effects of anti-smoking public service announcements and the music and
sounds used on individuals using EEG analysis offers an important perspective on the effectiveness of public
service announcements. Such studies are important for understanding the relationship between emotion and
brain activity in the design of social awareness campaigns.

In several studies, data collected through traditional scales were compared with data collected through EEG.
This comparison is important to evaluate whether the neuromarketing approach provides a more in-depth and
direct understanding than traditional research methods.

The basis of the neuromarketing approach emphasizes the importance of consumers' sensory and unconscious
reactions. This is critical to understanding the role of emotional interactions and subconscious factors in the
consumer decision-making process. As a result, experimental neuromarketing studies conducted in Turkey
reveal important findings in terms of consumer behavior, brand perception and marketing strategies.
Evaluating these studies allows us to understand the developments in the field of marketing and evaluate this
information from a local perspective. These contexts should be adapted to rapidly developing and changing
customer needs and emerging technologies.

The limitations of experimental neuromarketing studies in Turkey should also be taken into consideration. The
difficulty of generalizing these studies, which are limited to a specific brand or sector, may encourage the use
of more diverse and comprehensive sample groups in prospective studies. Additionally, how neuromarketing
will affect marketing strategies in Turkey with technological developments should also be evaluated

CONCLUSION

To conclude, the concept of neuromarketing which can be named as a relatively novel consumer research field
is discussed and neuroscientific measurement methods are presented followingly in this overview. The
empirical studies in Turkey related to marketing are highlighted and demonstrated the extent of developments
in use of neuroscientific tools for identifying consumer decision stages. This study aims to be the pioneer for
presenting only the studies which utilize neuromarketing methods and the studies based solely on theory
instead of practice is kept out the scope of this overview. Although, the overview has several limitations in
terms of surveilled databases and methodologies, it offers a systematic list of studies conducted earlier and
may inspire future researchers about the topics covered earlier in the marketing field in Turkey. The conference
papers, master and PHD thesis are not included in this study however, they may provide further insights to
understand the situation of the field.

Neuromarketing studies, which have been used effectively in marketing in the world since the early 2000s,
were later reflected in marketing research in Turkey. The number of articles, papers, theses and books
published in the field of neuromarketing in Turkey is quite lower comparing to the world literature.
Additionally, there are relatively fewer companies with a commercial research purpose. Despite all this, it is
possible to say that a lot of progress has been made in this regard, thanks to the brain-related research carried
out in the last 10-15 years. Of course, these studies do not mean that all the mysteries of the brain have been
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solved. In other words, it is a fact that there is still a long way to go and it will take years for humanity to
achieve this in this complex structure of the market.

It can be concluded that neuromarketing studies in Turkey are not as intense as in the world, however it is
thought that neuromarketing studies will increase in the near future. Several universities include courses related
to neuromarketing field in their curricula and even offer Master programs that provide neuromarketing training.
This will increase the number of academics working in this field. As the benefits of neuromarketing are seen
concretely, businesses' interest in this field will increase.
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