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Abstract: Neuromarketing is a modern tool for researching consumer
reactions to advertising stimuli and identifying relevant consumer behaviour
patterns. Conducting neuromarketing research using eye tracking technology
allows us to obtain objective data on consumer perceptions of advertising,
websites, product packaging, etc. This article is devoted to studying the
structural and content environment of the marketing category and
neuromarketing research on advertised materials via the eye-tracking method.
The analysis of publishing activity on the topic of heuromarketing carried out
with the help of Scopus tools and the VOSviewer toolkit showed a trend of
increasing interest from the scientific community in the use of
neurotechniques and technologies in the study of consumer behaviour since
2004. The results of the analysis of the structural and content environment
have shown the growing interest of scientists in the detailed study of
consumer reactions to a product, brand, site, and advertisement, with further
conclusions regarding their preferences and priorities. The work revealed that
in the field of neuromarketing, there are methods that can be conditionally
divided into those that register activity in the brain (neurological) and those
that register activity outside the brain (biometric). The characteristics of these
methods make it possible to choose the most appropriate method of eye
tracking for evaluating consumers’ reactions to advertising posters. Pupil
Labs Invisible mobile eyetracker was used as the main tool for
neuromarketing research. According to the results of the two stages of the
experiment, heatmaps were obtained, which are described by the key metrics
of the study: fixations and points of view, heatmaps, areas of interest, and
time spent. With the help of research, the most profitable designs of
advertising posters for consumers were determined. The influence of different
colors and their combinations on the brain activity of potential consumers was
analysed. As aresult, a conclusion was made regarding the optimal placement
of such key elements on the poster as the logo, and the price, the colour range
of the presented materials and the fonts that were used were determined. The
application of the obtained results of marketing research made it possible to
obtain information about how consumers perceive visual stimuli, which, in
the future, will be the basis for perfecting marketing communication
strategies with the target audience of consumers.
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1. Introduction. The modern market is characterized by rapid changes and intensified competition,
requiring companies to constantly improve their marketing strategies and tools (Pérez et al., 2024; Sola et al.,
2024; Alsharif et al., 2022). The use of neuromarketing research is gaining popularity among scientists and
marketers (Oklander et al., 2024; Akan et al., 2024; Singh et al., 2023). In particular, the relevant areas are
the following: research on the level of environmental awareness and green consumer culture, encouraging and
ensuring the attention of the target audience to environmental campaigns and stimuli (Romero-Luis et al.,
2023; Clayton et al., 2020; Gerst et al., 2021; Santoso et al., 2024); analysis of the placement of a set of
functions that should be displayed in the web environment on company websites; research on their impact on
consumer behaviour, lead generation, and decision-making about product purchase (Lee et al., 2023;
application of neuromarketing research in various industries (Brdar, 2023; Chen et al., 2023; Liao et al., 2019;
Ma et al., 2018; Ozkara et al., 2021); research on neurophysiological parameters of consumers to predict the
buying behaviour of consumers; and assessment of their emotional state (Gill et al., 2022; Aldayel et al., 2020;
Meyerding et al., 2020). In turn, Biswas et al. (2022) update the possibilities of applying neuromarketing
research for developing countries. They analyse the challenges researchers and marketers face and focus their
efforts on promoting neuromarketing technologies and practices for such countries. A significant number of
scientific studies (Cardoso et al., 2022; Gunawan et al., 2023; Leung et al., 2021) emphasize the expediency
of using neuroscience to research consumer behaviour, form marketing strategies, and engage in targeted
communication with the target audience. Thus, the authors analyse the relationship between "neuroscience"
and "advertising" and identify research gaps and new scientific directions to serve as a new methodological
basis for building relevant marketing strategies. In turn, scientists (Girisken, 2020; Panteli et al., 2024; Oberoi
et al., 2024) emphasize the importance of conducting neuromarketing research in implementing startups since
startup companies do not fully use neuromarketing marketing tools in the new era due to the high cost of
technology and equipment. One of the most promising directions in this context is using neuromarketing as
an effective tool for communication with consumers (Lyu et al., 2023; Parkhomenko et al., 2024). The
relevance of the chosen research topic lies in the fact that neuromarketing studies address not only the external
reactions of consumers to marketing influences but also their internal, unconscious processes (Ramos-Galarza
etal., 2024; Kim et al., 2023). This allows you to increase the effectiveness of marketing campaigns, focusing
on the real needs and wishes of the target audience. Eye tracking is a new and objective way of observing
people's behaviour. Eye movement can be a clue to audience cognition and perception. Unlike a questionnaire
survey, which relies on subjects’ self-reports, an eye tracker can obtain subjects' actual responses to stimulation
by observing their eye movements (Yksel, 2023). Neuromarketing research includes the following key
aspects: neurophysiological, psychological, technological, behavioural, cognitive, emotional, and social
dimensions and interaction analysis. These aspects allow a more in-depth look at the impact of neuromarketing
on consumers, develop more effective strategies for interacting with the audience, and increase business
competitiveness. The aim of this paper is to investigate the structural and content environment of the
marketing category and to carry out a neuromarketing study of advertised materials using the eye-tracking
method. The originality of the research lies in the application of Pupil Labs Invisible mobile eye-tracker
technology to study the behaviour of potential consumers of a small business enterprise and the use of key
metrics to describe the reactions of respondents intending to improve the advertising of printed products of
the enterprise and optimize the marketing strategies of communication with consumers.

The article has the following structure: a literature review section, where a bibliometric study of the
"neuromarketing™ category was conducted with the help of Scopus tools and the VOSviewer toolkit; a
methodology section, which describes the approach and tools of the neuromarketing research, the metrics of
the eye-tracking research, and the selected respondents; a research results section, which includes a description
of the main stages of the research, characteristics of the respondents' behavior, and obtained key metrics of
neuromarketing research; and a conclusions section, which summarizes the obtained key results and provides
recommendations and suggestions for enterprises to improve positioning strategies and communication with
the target audience.

2. Literature Review. Using the Scopus analytics toolkit made it possible to investigate the dynamics of
publications devoted to neuromarketing research. Figure 1 shows the dynamics of published scientific
documents on the keyword "neuromarketing” from 2004 to 2023.
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Figure 1. Dynamics of published scientific documents by the keyword "neuromarketing"
Sources: developed by the authors based on the Scopus database.

According to the results, scientific articles on "neuromarketing™ began to be published in 2004. Until 2011,
there was little interest in this topic—2-7 documents per year. Since 2011, a trend towards an increase in the
number of publications of articles by scientists has been observed. Currently, the largest number of documents
are published in 2022. These countries, such as Spain, Italy, India, and China, are affiliated with scientific
publications. Figure 2 presents the top 10 universities by the number of published scientific articles for the
keyword "neuromarketing"”.
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Figure 2. Top 10 universities by the number of published scientific articles on the keyword
"neuromarketing"
Source: developed by the authors based on Scopus.

According to the results, the largest number of documents published by Sapienza Universita di Roma,
Italy, is 36. Second is the university that published 25 scientific articles—Universidad Complutense de
Madrid, Spain. In third place is Chitkara University, Punjab, India, with 18 published documents. The top 10
universities in terms of the number of published scientific articles for the keyword "neuromarketing" also
include the following institutions: Zhejiang University, China (16); Universiti Teknologi Malaysia (16);
Bucharest University of Economic Studies, Romania (15); School of Management, Zhejiang University,
China (15); Universita IULM, ltaly (14); Hangzhou Dianzi University, China (14); and IRCCS Fondazione
Santa Lucia, Italy (13).

Using the VOSviewer toolkit made it possible to analyse the structural and content environment of the
neuromarketing category. A bibliometric analysis of 1038 scientific documents placed under the keyword
"neuromarketing” was carried out using the VOSviewer toolkit and based on the data of the scientific metric
database Scopus. The analysis covered trends in socioeconomic scientific research and research on the
development of neuromarketing. The results identified 8 clusters (Figure 3) that united key concepts by
thematic proximity.

28



Marketing and Management of Innovations, 15(2), 2024

consumptien behavior

sensory amarketing

advertisement @

- eye yknng
e-compnergg bramging advertising @ffectiveness

market researches eye-tfacking adv@sung cognitiye n@uroscience
- co@;me@eﬁa*ur psyculégy P prefapence = newsoi s

@ data @ir * ET Y stimmsius

man i Sweur ' Sting.

coggputer vigion roscience behavioc. s bevent relatgd potential

- -

event-related potential

facial expressisn recognition

- - - € akln 5 - e
- Iearnln.ys(ems . E > £=3 Hﬁcrs. oSN W reactian um
- - <5 urman rimept-=dgp: =
- Geep @araing < elgctroﬁ'l “e -
< Nog ; s hoice mehavicr
- consumersoreferer@s T ‘ -
- *- - arousal -
< < ~ phatic stmulation
heart rat@wart a#b Ygf - 2 neuroeconomic
bra| om r ipterftace = <
& ngompute &
decisiam trees & - - brain function
social behavior
- music

brainregion

functional neéursimagin =
. =ne neurgethics
functional @onnectivity

biocethics

Figure 3. Visualization map of studies of scientific publications in the field of neuromarketing
Sourcesr: developed by the authors based on Scopus and VOSviewer.

The red cluster (51 keywords) formed around the concept of "electroencephalography” was the largest.
This cluster includes the following concepts: "brain™, "brain-computer interface”, "deep learning”, "consumer
preferences”, "learning systems", "signal processmg" "music”, "feature extractlon", etc. In general, the
publications combined in this cluster contain the research results on various methods of influencing the human
brain with the help of computer technology. The second largest cluster ("green") is based on the concept of
"neuromarketing”. The cluster combined 35 keywords, including "eye tracking," "marketing," "consumer
behaviour," "consumer neuroscience,” "emotion," "behavioural research," "marketing research," and more.
This cluster characterizes the study of consumer behaviour, emotions and movements, etc. The third ("blue™)
cluster contains publications presenting research results on women's and men's consumer attitudes towards
the brand and their decision-making. It is based on "decision-making" and human gender features. Among the
30 concepts within the cluster, the following are the most powerful: "human experiment”, "man", "woman",

"consumer attitude", "psychology”, and "brands". The concept of "neurology" is at the heart of the fourth
("yellow™) cluster. The cluster contains publications on neuroscience research and its economic impact. This
cluster includes the following concepts: "consumer”, "memory", "cognition", "neuroeconomics",
"neuroimaging" and others. The fifth ("purple™) cluster included 17 keywords, such as "advertising",

"procedures”, "brain activity", "neuropsychology”, and "excitement”, and was formed around the concept of

"emotion". This cluster includes works whose authors considered the factors of the brain's reaction (arousal)
to advertising and advertising objects, etc. The last large cluster ("blue”) is devoted to issues of visual
response. The cluster is based on the concept of "advertising”. It includes the following keywords: "eye
tracking", "attention", and "perception".

The rapid pace and significant achievements in consumer behaviour analysis mark the evolution of
scientific research in neuromarketing. The growing interest of scientists in the detailed study of consumer
reactions to a product, brand, site, and advertisement, along with further conclusions regarding consumer
preferences and priorities, is also being monitored (Alsharif et al., 2023; Levallois et al., 2021; Zhu et al.,
2023). At the same time, scientists use a wide range of approaches and modern research tools (Duque-Hurtado
et al., 2020; Oliveira et al., 2022; Kotler et al., 2022). In particular, eye tracking while working with mobile
devices or real objects using a portable eye tracker in the form of glasses; the study of visual attention using
a desktop eye tracker located in front of the monitor or on it to assess interaction with electronic materials;
the measurement of the electrical activity of the brain to assess the processes of attention switching, emotional
state and prediction of information memorization; surveys using projection, implicit analysis, and the method
of extracting metaphors, which allows objective data about the deep motivations and preferences of the user
to be obtained; and the assessment of heart rate variability, which allows the assessment of emotional
reactions, levels of tension and anxiety.

Analysing the structural and content environment of the "neuromarketing” category made it possible to
determine the relevance of researching advertising printed materials using the eye-tracking method.
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3. Methodology and research methods. The mode of operation of the eye tracker is based on observing
eye movements using an internet camera or specialized LEDs placed in the corners of the screen. The camera
determines the location of the eyeballs (more precisely, the pupils), which are illuminated by infrared light
invisible to the naked eye. Infrared radiation is reflected in the eyes and creates reflections in physics called
"Purkinje images". These reflections are visible reflexes in the pupils (Fig. 4). These reflections can be tracked
using a camera. By observing the reflection of the diodes on the eye, it is possible to determine where the
person using the device is looking (Wasikowska, 2014).
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Figure 4. Tracking the movement of the pupils using an eye tracker
Sources: developed by the authors.

The Pupil Labs Invisible mobile eye-tracker will be used in subsequent studies. Pupil Invisible has removed
the barriers associated with eye tracking, making it the first real off-the-shelf eye tracker: no calibration, no
setup, easy to use, with the look and feel of regular glasses (Figure 5).

Figure 5. Invisible Pupil Labs
Sources: developed by the author based on Bihavioural Lab (2024).

Pupil Invisible glasses connect to a Companion device (Android phone) using a USB-C cable. The
Companion device powers the glasses and receives raw sensor data for storage and further processing. These
glasses must be used with the Pupil Invisible Companion application to create recordings, preview real-time
gaze and world video, stream data over the network, configure media, select templates, and preview and
upload recordings to the Pupil Cloud (Invisible. 2024). Measuring gaze direction and visual scanning of the
environment is an important aspect of research, and eye tracking is one of the most effective methods. This
method is particularly interesting for qualitative and quantitative research because it allows us to use
unconscious processes guided by our preferences and biases in the analysis process.

The experiment results in a group of metrics that characterize eye-tracking processes and summarize
information (Table 1). This approach makes it possible to better understand the meaning of gaze direction
measurement in the context of various studies and practical applications in the modern research environment.

Applying these metrics to marketing and design research helps to better understand how consumers
perceive visual stimuli, allowing for improved advertising strategies, web design, and product planning. Such
an analysis increases communication effectiveness and has a greater impact on the target audience. In this
study, the Pupil Labs Invisible mobile eye tracker, which can be used in real time and with the help of which
it is possible to record a person's behaviour during the study, was used. It breaks down the barriers associated
with eye tracking, providing a calibration-free, setup-free, easy-to-use, out-of-the-box eye tracking device
with the look and feel of regular glasses.
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Table 1. Main metrics used in eye-tracking technology

Name of the
metric

Characteristic

Fixations and
points of view

Heatmaps

Fixation and gaze points are primary indicators of considerable interest and are often used in eye-
tracking research. They reflect what the eyes focus on during a specific time. When a series of
viewpoints are very close to each other in time and space, it forms a fixation. Eye movements
between fixations are usually called saccades.

Heatmaps are visualization tools that show the general distribution of eye fixation points in an
analysed image or stimulus. These maps are usually displayed using a colour gradient
superimposed on the image under study. The colours red, yellow, and green are used to represent
changes in the number of viewpoints that have been directed at different parts of the image. Using
heatmaps is a simple and quick method of visualizing which parts of an image or stimulus attract
more attention than others. Such maps can be compared between individual research participants
and groups of participants, which allows a better understanding of how different categories of the
population react to a stimulus and how their attention is distributed between different elements.

Areas of Interest
(AQI)

Time to First
Fixation (TTFF)

Time spent
(Dwell Time)

Ratio

Fixation
sequences

Revisits

First Fixation
Duration

Average
Fixation
Duration

Area of Interest is a tool for selecting and analysing specific areas in an image. It allows you to
define specific locations for which analysis is performed separately and various metrics are
calculated. These metrics are useful for comparing the performance of different areas of an image,
website, or user interface. They help understand which elements attract more attention or how
users interact with different stimulus parts.

Time to first fixation quantifies the time it takes a respondent (or the average time across all
respondents) to see a particular region of interest (AOI) from stimulus onset. TTFF can indicate
bottom-up stimulus-driven search or top-down attention-driven search (e.g. when respondents
actively choose what to focus on in a website or image). It is an essential eye-tracking metric
because it helps to understand which aspects of the visual scene respondents prefer.

Time occupied or spent in an area of interest (AOI) reflects the amount of time respondents devote
to that region. Depending on the situation, increased time spent on a particular part of the image
may indicate increased motivation and attention, as respondents may refrain from viewing other
elements that may be less appealing.

The ratio reflects how many respondents paid attention to a particular area of interest (AOI). This
indicator indicates which parts of the image attract the most or least attention and those areas that
remain unvisited. Analysis of the ratio of views between different groups can reveal which image
elements are most attractive to various categories of participants

Sequences of fixations are displayed due to perceptual spatial and temporal information, showing
where and when the participant observes the visual scene. This helps to form an idea of the
participant's priorities when he observes the image. The order of attention is a crucial metric in eye
tracking because it reflects a person's interests and visible elements on the screen or in the
environment. The latter fixation is often an indicator of choice in financial decision-making tasks
(e.g., option An over option B/C, etc.).

The number of repeated views indicates the number of times the participant-directed their attention
to a specific location, defined as an area of interest (AOI). This allows the researcher to determine
which areas appealed to the participant repeatedly (positive, negative or neutral) and which were
noticed but abandoned. A participant may be interested in a specific part of an image because of
the aesthetics, complexity, or even irritation it causes.

When examining a visual scene with the eyes, saccade movements are performed before the
participant stops at a specific part of the image and fixes it. First capture time provides information
on how long the first capture lasted. This information can be precious when used with the time-to-
first-fix metric, which shows how quickly a scene aspect attracts attention. It is also helpful for
region of interest (AOI) analysis, as it provides information about how long the first fixation lasted
in a particular region, which can be compared to other regions. This helps determine the first
impression of the areas of interest.

Average fixation time indicates how long each fixation lasted on average and can be calculated for
both individuals and groups of participants. This can be an essential measure in any study and can
be interesting when comparing different stimuli. If one image has a significantly longer average
fixation duration than the other, it may be worth investigating the reasons for this phenomenon.
Comparisons between regions of interest (AOIs) help determine which parts of the image were
focused on more than others.

Source: Developed by the authors based on (10 Most, 2024).
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Thirty-four people (16 men and 18 women), who are representative of student youth, were invited to
participate in the experiment. All the participants had yet to see the photo or visit the analysed institution
before the start of the study. The object of the study was a public food establishment, and the object of the
study was the establishment's advertising creatives in 12 pieces with different combinations of images and
information about dishes.

4. Results. In the first stage of the research, 6 photos of various dishes from the establishment (burger,
salad, etc.) were used, as presented in Figure 6. The first-stage task was to determine which product offers
consumers respond to. This is necessary to develop advertising creatives further and run advertisements.
Before starting the experiment, the study participants were familiar with the characteristics and conditions of
using Pupil Labs Invisible glasses. Next, the participants put on the glasses and take a position in front of the
board on which the advertising posters are placed. The duration of the viewing of the photos was not limited.

Figure 6. Advertising posters of the restaurant "Queen"
Sources: developed by the authors.

Heatmaps were constructed from the participants' eye-tracking database using Pupil Labs Invisible and a
software toolkit. The results of the heatmapmap construction show how much visual attention is given to
advertising posters. Heatmap and fixation point data were obtained from the first 10 seconds of viewing the
photo after the first exposure. Advertising posters 1, 2, and 6 became the most attractive. The redder the menu
area was, the more fixation the participants had on it. The green zones had fewer fixations (Figure 7).

Figure 7. Heatmap of the first stage of the research
Sources: developed by the authors.

The heatmaps obtained at the first stage can be described by the following indicators:

¢ Fixations and points of view. The most significant number of fixations or points of view were found in
three zones. The upper left area was the most attractive to participants, followed by the upper central area
(middle) and the lower right area.
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e Heatmap. This study used a heatmap as the leading indicator because this visualization method
presented the results. This map shows three primary colours—red, yellow and green—that reflect changes in
the number of viewpoints directed at different areas of the images.

e Areas of interest. By analysing the results, it can be concluded that the main areas of interest of the
participants were zones with images of dishes. These advertising posters attracted the participants' attention
precisely because of the food presented on them.

e Time Spent. The average time participants spent on research was approximately 1 minute. Analysing
the time spent by respondents in individual areas of interest, it can be noted that they spent the most time in
three zones—the upper left zone, the central upper zone and the lower proper zone.

The first version of the poster was excluded from consideration since the traditional practice of reading
any messages starts from left to right. Therefore, the first poster was the most popular. A second poster was
taken as an option for further research.

In the second stage of the research, a photo of a Billanciere salad was displayed, and the price of the dish
and the logo of the establishment were placed in different ways (different colours, font sizes, scale of the logo,
location of elements in the photo), which are presented in Figure 8.

Figure 8. Advertising posters of the restaurant "Queen"
Sources: developed by the authors.

For the second stage of the study, the photo located in the upper central part (middle) was chosen because
it includes a diverse color palette and has more free space for experimentation with the logo and price (Figure
9).

Figure 9. Heatmap of the second stage of the research
Sources: developed by the authors.

The following metrics describe the results of the second stage of the study:
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e Fixations and points of view—the largest number of fixations or points of view were found in the three
zones. The top centre region was the most attention-intensive region, followed by the top right and bottom
left regions.

e The heatmap is the main metric used in this study. This map reveals three main colours—red, yellow
and green—that reflect changes in the number of gaze points directed at different areas of the images. The
area that received the most attention is marked in red, the area of less interest in yellow, and the area of least
interest in green.

e Analysis of the areas of interest revealed that the main areas of interest of the participants were the areas
where the price was highlighted in red or where the price increased in size. Additionally, the price highlighted
in black attracted attention, but it was the smallest in size.

e Time Spent — The average time participants spent on the study was approximately 1 minute. By
analysing the time respondents spent in certain areas of interest, it can be noted that they spent the most time
in three zones—the upper central area, the upper right area and the lower left area.

The study's results indicate the effect of colour on how participants perceive advertising posters. It was
found that the most attractive for observations are the areas where the price is indicated with a red fill or where
the price is significantly increased without a fill. At the same time, the experiment participants paid less
attention to logos but were more interested in information about the prices of meals. Therefore, the optimal
solution for attracting the audience's attention is the advertising poster's location, which is in the upper central
part. The location of the logo and the price indication with a red fill on the right side of the poster are aimed
at maximizing the number of views.

Figure 10 shows the advertising poster that was the best among the respondents of this study. It turned out
to be the top central poster. Most of the attention was focused on the right side of the salad and the price.

Figure 10. The best version of the advertising poster among the survey respondents
Sources: developed by the authors.

5. Discussion. The application of the eye tracking method to assess consumers' reactions to the company's
advertising materials made it possible to determine which of the presentation materials are the most attractive
to consumers. The results obtained in this work do not contradict similar neuromarketing studies on optimizing
communication strategies with consumers. Thus, the authors (Cardoso et al., 2024) investigated the possibility
of using neuromarketing technologies in the field of tourism, which, in turn, made it possible to formulate and
meaningfully describe the category "neurotourism”. To improve marketing communications and consider
consumers' emotional parameters, the authors of this study (Nufiez-Cansado et al., 2024) used the cross-
technology of electroencephalography and electrodermal electrodes to analyse consumers' emotional
involvement and motivation. The study's results proved the strong effect of consumer involvement and
demonstrated differences in the nature and polarity of emotions. In turn, the authors (Mashrur et al., 2024)
emphasize the importance of using brain-computer interface technologies, particularly eye tracking, to track
the reaction of consumers' eyes and visualize patterns of viewing advertising materials. The paper concludes
that neuromarketing technologies can optimize brands' marketing strategies and more objectively predict
consumer preferences. Research by scientists (Li et al., 2024) also confirms the expediency of using eye
tracking to research the peculiarities of consumer decision-making. The authors built a model with different
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variables dependent on eye response to investigate consumer attention related to interface design factors such
as brand, endorser, product, and text. Scientists (Sakas et al., 2024) emphasize that eye-tracking technologies
will provide additional advantages to marketing strategies, particularly logistics. Using big data and website
analysis for large multinational companies made it possible to optimize the regional strategy of logistics
companies. At the same time, scientists (Tyagi et al., 2024) also use neuromarketing technologies to improve
advertising tactics, particularly to optimize packaging design and to study how the consumer's brain reacts to
advertising stimuli. The results of the study do not contradict the conclusions of the authors (Millagala et al.,
2024; Quzir et al., 2024), who note that neuromarketing is a digital marketing strategy in the context of the
evolution of communications with consumers, as it provides flexible integration with marketing
communication channels and at the same time ensures their personalization and emotional involvement. The
conclusions obtained in the study (Li et al., 2024; de Matos, 2024) also indicate the relevance of the
neuromarketing approach, within which the study of consumers' visual attention takes place. In particular, the
authors of the work, using meta-analysis, compare different versions of the brand, product, and text interface.
In turn, scientists (Louro et al., 2024) have studied consumer perceptions of brand goods and services. Using
a new model of the emotional accessibility of consumption, which includes factors such as mental
accessibility, sensory triggers, experiences, emotions and encouragement, consumers' reactions are
demonstrated, and the path of persuasion of neuromarketing is formed.

6. Conclusions. Since 2004, investigations of publications on neuromarketing have shown a growing
trend in the scientific community's interest in the use of neurotechniques and technologies for studying
consumer behaviour. The rapid pace and significant achievements in consumer behaviour analysis determine
the evolution of scientific research in neuromarketing. The growing interest of scientists in the detailed study
of consumer reactions to a product, brand, site, and advertisement, along with further conclusions regarding
their preferences and priorities, is also monitored. The use of neuromarketing research allows us to understand
and influence the psychological and emotional aspects of consumer behaviour. The peculiarity of this
approach lies in the ability to detect and respond to unconscious manifestations of consumers, which
contributes to the creation of more effective and personalized communication strategies. The work revealed
that in the field of neuromarketing, there are methods that can be conditionally divided into those that register
activity in the brain (neurological) and those that register activity outside the brain (biometric). The
characteristics of these methods make it possible to choose the most appropriate method of eye tracking for
evaluating consumers’ reactions to advertising posters. The Pupil Labs Invisible mobile eye tracker was used
as the main tool in neuromarketing research. Based on the results of the two stages of the experiment, thermal
maps were obtained, which are described by several indicators. With the help of research, the most beneficial
designs of advertising posters for consumers, the influence of colours on the human brain, and the importance
of the correct arrangement of elements on the poster were determined. Applying the results obtained in
marketing research will provide information on how consumers perceive visual stimuli, which will allow for
the optimization of communication strategies with consumers in the future.

Despite the valuable results, this study has certain limitations due to the use of software, which can be
leveraged in future studies. In particular, the time to first fixation ratio, revisits, first fixation duration, and
average fixation duration sequences can be used as additional research metrics, which will allow more
reasonable conclusions to be drawn regarding the involvement and interest of potential consumers when
conducting neuromarketing research.

The results obtained in the study indicate the relevance of this topic and the high level of practical
application of the research results. As a future research direction, studies of consumers' visual attention during
interactions with online trading platforms, websites, and online stores can be conducted. In addition, the
optimization of marketing strategies with the help of modern technologies can combine traditional and
neuromarketing innovations. Specifically, research into neuromarketing pricing uses brain scan data to
determine the highest possible prices that potential consumers are willing to pay.
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HeiipoMapkeTHHT Ik MeXaHi3M KOMYHikalii 3i cnoxkuBadem: Keiic 111 MaJioro 0izHecy.
Ouena Ynrpun, CyMchKuil ep>kaBHHUN yHIBEpCHUTET, YKpaiHa
Kartepuna IlleBuenko, CyMcbKuii gep>kaBHUI yHIBEPCUTET, YKpaiHa
Ouer TyasikoB, CyMChKHii iep>KaBHUH yHIBEPCUTET, YKpaiHa
HeiipomapkeTHHr € Cy4acHMM IHCTPYMEHTOM MJIsl JOCTI/DKEHHS peakiii CHOXKMBadiB Ha PEKIaMHI CTHMYNH Ta
BUSIBJICHHS BIiAMIOBIMHUX Mozeneil moBemiHku. [IpoBemeHHS HEWPOMAapKETHHTOBHX OCTIHKCHb 13 BHKOPUCTAHHIM
TEXHOJIOTI1 BiJICTE’KEHHS OYeW IO3BOJISIE OTPUMATH 00 €KTHBHI IaHI MPO CIPHAHATTS CHOXMBAadaMH pEKIaMH, BeO-
caiitiB, ymakoBku ToOBapiB Tomio. CTaTTd NMPHCBSYCHA BUBYEHHIO CTPYKTYPHO-3MICTOBHOTO CEpEIOBHINA KaTeropii
«HEHPOMApKETHHI Ta JOCII/PKEHHIO PEKJIaMHUX MaTepialliB METOIOM aiTpeKiHry. AHaii3 myOmikaiiitHol akTHBHOCTI
Ha TeMy HEWpOMapKeTHHIY, MPOBEIeHHUIH 3a JOIMOMOrOK iHCTpYMeHTIB Scopus Analytics Ta VOSviewer, mokas3as
TEHJICHI[IF0 3POCTaHHS IHTEPECY HAYKOBOI CIIBHOTH JI0 BUKOPUCTAHHS HEHPOTEXHIK 1 TEXHOJOTIH y BHBYCHHI
MOBEIiHKHU croxuBauiB 3 2004 poky. Pe3ynpTaTi aHajizy CTPYKTYpHO-3MiCTOBHOTO CEPEOBHUINA POJIESMOHCTPYBAIU
3pOCTarOYMi IHTEpeC HAyKOBIIB 10 ACTAILHOTO BUBYCHHS peaKliii Crio)KMBaviB Ha MPOJIYKTH, OpeH/IN, CAUTH Ta peKIaMy
3 MOJAIBIIMMK BHUCHOBKAMH INOJO iXHIX ymnomoOaHb i mpiopureTiB. Y poOOTI JOCHIKEHO, IO B Taiysi
HEWPOMapKeTHHTY ICHYIOTh METOIH, SIKi MOXKHa YMOBHO IOJIUIMTH HA Ti, IO PEECTPYIOTh AKTUBHICTH Y MO3KY
(HeBposyOTivHi), Ta Ti, IO PEECTPYIOTH AKTHUBHICTH 11032 MO3KOM (OioMeTpHuHi). XapaKTEpHCTHUKH IIHMX METOJIIB
JIO3BOJIFIJIM OOpaTH HAMOUTBIN MPUHHIATHAN METOJ alTPEKiHTY A OLIHKH PEaKilii CIIOKMBaYiB HA PEeKIIaMHi TIOCTEpH.
Iacrpymenrapiit  Pupil Labs Invisible mobile eyetracker BuKOpUCTOBYBaBCS SK OCHOBHHHM I1HCTPYMEHT
HEWPOMapKETHHTOBUX JIOCTI/DKEHb. 3a PE3yJIbTaTaMH JBOX €TalliB eKCIIEPUMEHTY OyJM OTpHUMaHI TETJIOBI KapTH, SKi
ONMCYIOTHCS KITFOYOBHUMH METPHUKaMH JIOCHiKeHHS: (pikcamii, TOYKH 30py, TeIioBa KapTa, 30HH IHTepecy Ta
BUTpadeHn dbac. JlOCHi[UKCHHS BUSBWIO HAaWBUTIMHINI AW3aifHM peKIaMHUX IDIaKaTiB JJIs CIOXWBadiB. Bymo
MPOAHATI30BaHO BIUIMB PI3HUX KOJBOPIB Ta iX MOEIHAHP HA MO3KOBY [iSUTBHICTH IOTCHIIHHMX CHOXHBa4iB. Y
pe3ynbTaTi 3p00JIEHO BUCHOBKH 11010 ONITUMAJIHLHOTO PO3MIIIIEHHS TAKUX KIFOYOBHX €JIEMEHTIB Ha IIaKaTi, IK JJOTOTHIT
Ta [iHa, BU3HAYEHO KOJIOPOBY raMMy MPE/ICTaBICHUX MaTepialliB Ta BAKOpUCTaHI LIpH(TH. 3aCTOCYBaHHS OTPUMAHHX
pe3yNbTaTiB MapKETHHIOBHX JIOCIIDKEHb JIO3BOJIMIIO OTPUMATH iH(QOPMALI0 MpO Te, SIK CIOXKHBAaYl CIPUHAMAIOTh
Bi3yallbHI CTUMYJIH, IO B MaiOyTHROMY CTaHE OCHOBOIO JUIS BJOCKOHAJICHHS CTpaTeriii MapKEeTHHIOBOT KOMYHIKaIlii 3
LJIOBOIO ayJNUTOPI€I0 CIIOKHUBAYIB.

Koarouogi ciioBa: HelipoMapKeTHHT; CIIOKHBaYi; alTPEKIHT; TEIIOBA KapTa; CII0’KUBAIIbKa ITOBEIHKA.

38


https://scholar.google.com/scholar?cluster=4378209695499779678&hl=ru&as_sdt=0,5
https://doi.org/10.3390/jtaer18040101
https://scholar.google.com/scholar?cluster=390310214103371661&hl=ru&as_sdt=0,5
https://doi.org/10.3390/%20bs14020080
https://scholar.google.com/scholar?hl=ru&as_sdt=0%2C5&q=Tyagi%2C+S.%2C+Tyagi%2C+M.%2C+Srivastava%2C+A.+K.%2C+%26+Saluja%2C+S.+%282024%29.+Neuroscience+Marketing%3A+A+New+Age+Marketing.+In+S.+Saluja%2C+J.+Kukreja%2C+%26+S.+Sharma+%28Eds.%29%2C+Building+Organizational+Resilience+With+Neuroleadership+%28pp.+215-229%29.+IGI+Global.+&btnG=
https://doi.org/10.4018/979-8-3693-1785-3.ch014
https://scholar.google.com/scholar?hl=ru&as_sdt=0%2C5&q=W%C4%85sikowska%2C+B.+%282014%29.+The+Application+of+Eye+Tracking+in+Business.+Zeszyty+Naukowe+Uniwersytetu+Szczeci%C5%84skiego.+Wydzia%C5%82+Nauk+Ekonomicznych+i+Zarz%C4%85dzania.+P.+16.+&btnG=
https://scholar.google.com/scholar?cluster=5211028746576185964&hl=ru&as_sdt=0,5
https://doi.org/10.3390/jtaer18040105
https://scholar.google.com/scholar?cluster=2918298158187988469&hl=ru&as_sdt=0,5
https://doi.org/10.3389/fpsyg.2022.872468

