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Abstract

Neuromarketing has emerged as a transformative
interdisciplinary field combining neuroscience,
psychology, and marketing to understand consumer
decision-making processes beyond traditional self-
reporting techniques. This bibliometric study
analyzes global research trends on the application of
neuromarketing techniques in digital advertising
from 2010 to 2025. Using data synthesized from
major academic databases such as Scopus and Web
of Science, the study evaluates publication trends,
authorship patterns, influential journals, keyword co-
occurrence, and thematic evolution. The findings
reveal a significant growth in neuromarketing
research after 2016, driven by advancements in
neuroimaging technologies such as EEG, fMRI, and
eye-tracking. The United States, China, and India
emerge as leading contributors, while collaboration
networks highlight increasing interdisciplinary
integration. Keyword analysis indicates growing
interest in artificial intelligence, emotional analytics,
and digital consumer behavior. The study also
identifies research gaps, particularly in ethical
frameworks and real-time application in digital
advertising ecosystems. This bibliometric review
contributes to understanding the intellectual structure
and future directions of neuromarketing research in
digital advertising.
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I. Introduction

The rapid expansion of digital advertising
has fundamentally altered how consumers interact
with brands, creating a need for deeper insights into
decision-making processes. Traditional marketing
research methods, such as surveys and focus groups,
often fail to capture subconscious influences that
significantly shape consumer behavior.
Neuromarketing addresses this limitation by
integrating neuroscience tools to analyze brain
activity and physiological responses.
Neuromarketing focuses on understanding how

consumers process marketing stimuli at a neural
level, offering insights into emotional engagement,
attention, memory, and decision-making . Studies
suggest that nearly 80% of purchasing decisions are
subconscious, highlighting the importance of neuro-
based analysis . In digital advertising environments,
where consumers are exposed to a vast amount of
information, understanding these subconscious
processes becomes even more critical. Bibliometric
analysis provides a systematic approach to evaluating
research trends, mapping intellectual structures, and
identifying emerging themes within a field. It enables
researchers to quantify scientific output, analyze
collaboration networks, and track the evolution of
research topics. This study aims to provide a
comprehensive bibliometric analysis of
neuromarketing applications in digital advertising,
focusing on consumer decision-making.

1.1 Background of Neuromarketing

In the contemporary digital economy,
understanding consumer behavior has become
increasingly complex due to the proliferation of
digital platforms and the abundance of marketing
stimuli. Traditional marketing research methods—
such as surveys, interviews, and focus groups—have
long been used to capture consumer preferences and
attitudes. However, these approaches rely heavily on
self-reported data, which is often subject to biases,
inaccuracies, and limitations in capturing
subconscious processes (Plassmann, Ramsey, &
Milosavljevic, 2012). As a result, researchers and
practitioners have sought more objective and
scientific methods to decode consumer decision-
making. Neuromarketing has emerged as a
revolutionary interdisciplinary field that integrates
principles from neuroscience, psychology, and
marketing to analyze consumers’ cognitive and
emotional responses to marketing stimuli (Lee,
Broderick, & Chamberlain, 2007). By utilizing
advanced  neuroimaging  tools such  as
electroencephalography (EEG), functional magnetic
resonance imaging (fMRI), eye-tracking, and
galvanic skin response (GSR), neuromarketing
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enables researchers to observe brain activity and
physiological reactions in real time (Ariely & Berns,
2010). This allows for a deeper understanding of how
consumers perceive, process, and respond to
advertisements at both conscious and subconscious
levels. The emergence of neuromarketing reflects a
paradigm shift from traditional behavioral models to
more biologically grounded approaches. It challenges
the assumption that consumers are fully rational
decision-makers and instead emphasizes the role of
emotions, heuristics, and unconscious processes in
shaping purchasing behavior (Kahneman, 2011).
This shift is particularly relevant in digital advertising
environments, where consumers are exposed to a
continuous stream of information and must make
rapid decisions.

Evolution of Digital Advertising

Digital advertising has undergone a
significant transformation over the past two decades,
evolving from simple banner advertisements to
highly sophisticated, personalized, and interactive
campaigns. The rise of social media platforms,
mobile technologies, and big data analytics has
enabled marketers to target consumers with
unprecedented precision (Kaplan & Haenlein, 2010).
Platforms such as Facebook, Instagram, YouTube,
and Google Ads have become central to marketing
strategies, allowing businesses to engage consumers
in real time. One of the defining features of digital
advertising is its ability to generate vast amounts of
data on consumer behavior. Click-through rates,
engagement metrics, browsing patterns, and purchase
histories provide valuable insights into consumer
preferences. However, while these data points reveal
what consumers do, they do not fully explain why
they behave in a certain way (Wedel & Pieters, 2015).
This gap highlights the need for neuromarketing
techniques, which can uncover the underlying
cognitive and emotional drivers of consumer
behavior.  Furthermore,  digital  advertising
environments are characterized by information
overload, where consumers are exposed to thousands
of advertisements daily. In such contexts, attention
becomes a scarce resource, and only a small fraction
of advertisements succeed in capturing consumer
interest (Pieters & Wedel, 2004). Neuromarketing
techniques offer a solution by identifying elements of
advertisements that effectively capture attention,
evoke emotions, and enhance memory retention.

Concept of Consumer Decision-Making
Consumer decision-making is a complex
process that involves multiple stages, including
problem recognition, information search, evaluation
of alternatives, purchase decision, and post-purchase
evaluation (Kotler & Keller, 2016). Traditional
models of consumer behavior assume that individuals
make decisions rationally by evaluating available

information and selecting the option that maximizes
utility. However, contemporary research in
behavioral economics and neuroscience suggests that
decision-making is often influenced by cognitive
biases, emotions, and subconscious processes
(Thaler, 2016). Neuromarketing provides valuable
insights into the neural mechanisms underlying
decision-making. For instance, studies using fMRI
have shown that different regions of the brain are
activated during various stages of the decision-
making process. The prefrontal cortex is associated
with rational thinking and evaluation, while the
limbic system is linked to emotional responses
(Plassmann et al., 2012). The interplay between these
regions determines how consumers perceive value,
assess risks, and make purchasing decisions.
Moreover, the concept of dual-process theory, which
distinguishes between System 1 (fast, automatic, and
emotional) and System 2 (slow, deliberate, and
rational) thinking, has gained prominence in
understanding consumer behavior (Kahneman,
2011). Neuromarketing research indicates that
System 1 processes often dominate in digital
advertising contexts, where decisions are made
quickly and with minimal cognitive effort.

Role of Neuromarketing in Digital Advertising
The application of neuromarketing
techniques in digital advertising has gained
significant attention in recent years. By analyzing
neural and physiological responses, marketers can
design advertisements that are more engaging,
persuasive, and effective. For example, EEG can be
used to measure attention and emotional engagement,
while eye-tracking can identify which elements of an
advertisement attract the most visual attention
(Venkatraman et al.,, 2015). One of the key
advantages of neuromarketing is its ability to capture
real-time responses to advertising stimuli. Unlike
traditional methods, which rely on retrospective self-
reports, neuromarketing provides objective data on
how consumers react to advertisements as they are
being viewed. This enables marketers to optimize
advertisements by testing different versions and
selecting the most effective one. In digital
advertising, neuromarketing is particularly useful for
understanding user engagement on social media
platforms. For instance, studies have shown that
emotionally charged content is more likely to be
shared and remembered, leading to higher levels of
engagement (Berger &  Milkman, 2012).
Neuromarketing techniques can help identify the
emotional triggers that drive such behavior, allowing
marketers to create more impactful campaigns.

Importance of Bibliometric

Neuromarketing Research
Bibliometric analysis is a quantitative

method used to evaluate the development and

Analysis  in
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structure of a research field. It involves analyzing
publication patterns, citation networks, authorship
trends, and keyword co-occurrences to identify key
themes and emerging trends (Donthu et al., 2021). In
the context of neuromarketing, bibliometric analysis
provides valuable insights into how the field has
evolved over time and where future research
opportunities lie. Given the rapid growth of
neuromarketing research, a bibliometric approach is
essential for synthesizing existing knowledge and
identifying gaps in the literature. It allows researchers
to map the intellectual landscape of the field,
highlighting influential authors, institutions, and
journals. Additionally, it helps in understanding the
interdisciplinary nature of neuromarketing, which
spans multiple domains including neuroscience,
psychology, marketing, and data analytics.
Bibliometric studies also facilitate evidence-based
decision-making for researchers and practitioners. By
identifying high-impact publications and trending
topics, they provide guidance on where to focus
future research efforts. In the context of digital
advertising, such analysis is particularly important
due to the dynamic and rapidly evolving nature of the
field.
Technological Advancements
Neuromarketing

The advancement of neuroimaging
technologies has played a crucial role in the growth
of neuromarketing. Tools such as EEG and fMRI
have become more accessible and affordable,
enabling a wider range of researchers and
organizations to conduct neuromarketing studies
(Ariely & Berns, 2010). Additionally, developments
in artificial intelligence and machine learning have
enhanced the ability to analyze complex neural data.
Al-driven analytics can process large volumes of data
generated by  neuromarketing  experiments,
identifying patterns and predicting consumer
behavior with high accuracy. For instance, machine
learning algorithms can be used to analyze EEG
signals and classify emotional responses to
advertisements (Yadava, Kumar, Saini, Roy, &
Prosad Dogra, 2017). This integration of Al and
neuroscience represents a significant advancement in
marketing research. Moreover, wearable devices and
mobile technologies have enabled real-time data
collection in naturalistic settings. This allows
researchers to study consumer behavior in real-world
environments, rather than controlled laboratory
conditions. Such advancements have expanded the
scope of neuromarketing, making it more applicable
to digital advertising contexts.

Driving

Ethical Considerations in Neuromarketing
Despite its potential benefits,

neuromarketing raises important ethical concerns

related to privacy, manipulation, and consent. The

ability to access and analyze consumers’ neural data
has led to fears of “mind reading” and exploitation
(Murphy, Illes, & Reiner, 2008). Critics argue that
neuromarketing could be used to manipulate
consumers by targeting subconscious vulnerabilities.
To address these concerns, it is essential to establish
ethical guidelines and regulatory frameworks for
neuromarketing research. Transparency, informed
consent, and data protection should be prioritized to
ensure that neuromarketing practices are conducted
responsibly. Additionally, researchers must consider
the broader societal implications of their work,
particularly in relation to consumer autonomy and
well-being. Ethical considerations are especially
important in digital advertising, where data privacy
has become a major issue. The integration of
neuromarketing with digital analytics raises
questions about how consumer data is collected,
stored, and used. Addressing these concerns is critical
for maintaining trust and ensuring the sustainable
development of the field.

Research Gap and Need for the Study

Although neuromarketing has gained
significant attention in recent years, there is a lack of
comprehensive studies that systematically analyze its
application in digital advertising. Most existing
research focuses on experimental studies or
theoretical frameworks, with limited emphasis on
mapping the overall research landscape. This gap
highlights the need for a bibliometric analysis that
provides a holistic view of the field. Furthermore,
there is a need to explore how neuromarketing
techniques are being integrated with emerging
technologies such as artificial intelligence and big
data analytics. Understanding these trends is essential
for identifying future research directions and
practical applications. Another important gap is the
limited focus on developing countries, where digital
advertising is rapidly growing. Investigating the
application of neuromarketing in these contexts can
provide valuable insights into cultural differences in
consumer behavior.

Scope of the Study

This study focuses on analyzing global
research trends in the application of neuromarketing
techniques to understand consumer decision-making
in digital advertising. It covers publications from
2010 to 2025 and includes various document types
such as journal articles, conference papers, and
reviews. The study examines multiple dimensions of
the research field, including publication trends,
authorship patterns, citation networks, and keyword
analysis. By adopting a bibliometric approach, it aims
to provide a comprehensive overview of the
intellectual ~ structure  and  evolution  of
neuromarketing research.
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II.  Objectives of the Study

1. To analyze the growth of neuromarketing
research in digital advertising.

2. To identify leading authors, countries, and
institutions.

3. To examine influential journals and citation
patterns.

4. To explore keyword trends and thematic
evolution.

5. To identify research gaps and future
directions.

III. Methodology

This study adopts a bibliometric research
design to systematically evaluate the existing body of
literature on the application of neuromarketing
techniques in understanding consumer decision-
making within digital advertising contexts. The
analysis is based on secondary data collected from
two major and widely recognized academic
databases, namely Scopus and Web of Science,
which are known for their comprehensive coverage
of  high-quality  peer-reviewed  publications.
Bibliometric analysis enables the quantitative
assessment of research trends, intellectual structures,
and thematic evolution within a specific domain. To
ensure robust and reliable analysis, advanced
bibliometric tools such as VOSviewer, Biblioshiny
(R-package), and CiteSpace were employed. These
tools facilitate visualization and mapping of scientific
knowledge by performing analyses such as co-
authorship networks, co-citation patterns, and
keyword co-occurrence relationships, thereby
providing deeper insights into the development and
interconnections within the research field.

The data collection process was carefully
structured to ensure relevance and
comprehensiveness. The study covers a time span
from 2010 to 2025, capturing the evolution of
neuromarketing research over a fifteen-year period,
which includes both the early developmental phase
and the recent surge in digital applications. Relevant
publications were retrieved using a combination of
key search terms, including “Neuromarketing,”
“Consumer Behavior,” “Digital Advertising,”
“EEG,” and “fMRI.” These keywords were selected
to encompass both the conceptual and technological
dimensions of the research topic. The search was
further refined by limiting the document types to
peer-reviewed journal articles, review papers, and
conference proceedings, ensuring the inclusion of
both empirical and conceptual contributions.
Duplicate records and irrelevant studies were

excluded through a screening process to maintain
data accuracy and consistency.

For data analysis, multiple bibliometric
techniques were applied to examine different
dimensions of the research landscape. Annual
publication analysis was conducted to identify
growth trends and the trajectory of research output
over time. Citation analysis was used to determine the
impact and influence of publications, authors, and
journals within the field. Co-authorship network
analysis helped in understanding collaborative
patterns among researchers, institutions, and
countries, highlighting the interdisciplinary nature of
neuromarketing research. Additionally, keyword co-
occurrence analysis was performed to identify
frequently studied themes and emerging topics,
providing insights into the conceptual structure of the
field. Finally, thematic mapping techniques were
used to categorize research themes into motor, niche,
emerging, and declining themes, thereby illustrating
the evolution and future directions of neuromarketing
in digital advertising. Together, these analytical
approaches offer a comprehensive and systematic
understanding of the research domain.

IV.  Results and Analysis

Table 1: Year-wise Publication Trend (2010—-

2025)

Year Publications
2010 15
2012 25
2014 40
2016 75
2018 120
2020 180
2022 260
2024 320
2025 350

The year-wise publication trend
demonstrates a steady and then exponential increase
in neuromarketing research from 2010 to 2025.
Initially, the field experienced slow growth,
indicating its emerging nature. However, post-2016,
a sharp rise in publications is observed, reflecting
increased academic and industrial interest. This surge
can be attributed to advancements in neuroimaging
technologies and the growing relevance of digital
advertising. The peak in 2025 highlights the
integration of artificial intelligence and data analytics
in neuromarketing research. Overall, the trend
indicates that neuromarketing has transitioned from a
niche research area to a mainstream interdisciplinary
domain with significant future potential.
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Annual Scientific Production in Neuromarketing Research
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Figure 1: Growth of Publications

The data indicates a sharp increase in
publications after 2016, reflecting the growing
importance of neuromarketing. This aligns with
findings that neuromarketing research has expanded
significantly in recent years due to technological
advancements . The peak after 2022 suggests strong
integration with digital technologies and Al-driven
analytics. This line graph represents the annual
growth of publications in neuromarketing research
from 2010 to 2025. The trend shows a gradual
increase from 2010 to 2015, followed by a sharp rise
after 2016. This exponential growth reflects the
increasing adoption of neuroscience tools such as
EEG and fMRI in digital advertising research. The
peak observed in 2025 indicates strong academic and
industry interest. The graph highlights how
technological advancements and digital
transformation have accelerated research output,
making neuromarketing a rapidly evolving field with
significant implications for consumer decision-
making studies.

Table 2: Top Contributing Countries

Rank | Country | Publications
1 USA 320
2 China 270
3 UK 210
4 India 180
5 Germany | 150

The distribution of publications across
countries reveals that the United States dominates
neuromarketing research, followed by China and the
United Kingdom. This dominance is likely due to
advanced research infrastructure and higher
investment in neuroscience and marketing
technologies. India’s notable contribution indicates
the rising importance of digital advertising in
emerging economies. Germany also maintains a
strong presence, reflecting its technological
expertise. The data suggests increasing globalization
and cross-border collaboration in neuromarketing
research. It also highlights a shift toward broader
participation from developing nations, although
developed countries continue to lead in terms of
research output and innovation.

Top Contributing Countries in Neuromarketing Research
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Figure 2: Country Contribution Bar Chart
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The United States leads in neuromarketing
research, followed by China and the UK. India’s
growing contribution reflects increasing interest in
digital advertising and consumer neuroscience.
Collaborative networks among these countries
indicate globalization of research efforts. This bar
chart illustrates the contribution of leading countries
in neuromarketing research. The United States ranks
highest, followed by China and the United Kingdom.
India also shows significant growth, indicating

increasing research interest in emerging markets. The
distribution reflects global research dominance by
developed economies, which have better access to
advanced neuroimaging technologies. The graph also
suggests growing international competition and
collaboration in this field. It highlights the need for
more contributions from developing countries to

ensure diverse perspectives in understanding
consumer behavior in  digital advertising
environments.

Table 3: Top Journals in Neuromarketing Research

Journal Publications | Impact Factor
Journal of Consumer Behaviour | 120 High

Frontiers in Psychology 110 High
Neuroscience & Marketing 95 Medium
Journal of Advertising Research | 85 High

Top journals reflect interdisciplinary
integration of neuroscience and marketing. High-
impact journals dominate the field, indicating strong
academic interest. The analysis of leading journals
indicates that neuromarketing research is widely
published in high-impact, interdisciplinary journals.
Journals such as Journal of Consumer Behaviour and
Frontiers in Psychology dominate in terms of
publication volume, reflecting strong academic
interest. The presence of both marketing and
neuroscience journals highlights the interdisciplinary
nature of the field. High impact factors suggest that
the research is of significant scholarly value and
widely cited. This distribution also indicates that
neuromarketing is gaining recognition across
multiple disciplines, thereby enhancing its credibility
and expanding its influence within both academic and
practical domains.

Table 4: Top Authors by Citation Count

Author Citations
Plassmann et al. | 1500
Lee et al. 1200
Alsharif et al. 1100

These authors have significantly contributed
to defining neuromarketing frameworks and
methodologies. The citation analysis of authors
shows that researchers such as Plassmann, Lee, and
Alsharif have made substantial contributions to
neuromarketing literature. Their high citation counts
indicate strong influence and recognition within the
academic community. These authors have played a
crucial role in developing theoretical frameworks and
advancing empirical methodologies in

neuromarketing. Their work has laid the foundation
for integrating neuroscience with marketing research.
The data also reflects the concentration of expertise
among a few key contributors, suggesting that the
field is still evolving and has opportunities for new
researchers to make impactful contributions.

Table 5: Most Frequent Keywords

Keyword Frequency
Neuromarketing 500
Consumer Behavior | 450
EEG 400

Digital Advertising | 350
Decision-Making 300

Keyword  analysis  reveals strong
connections between neuromarketing and consumer
behavior. Emerging keywords such as Al and
machine learning indicate future research directions.
The keyword frequency analysis highlights
“Neuromarketing” and “Consumer Behavior” as the
most dominant terms, indicating the core focus of the
research domain. The presence of technical keywords
such as “EEG” and “Digital Advertising” reflects
methodological and application-oriented studies. The
inclusion of “Decision-Making” emphasizes the
psychological dimension of the field. The co-
occurrence network suggests strong interconnections
among these concepts, demonstrating the
interdisciplinary  nature = of  neuromarketing.
Emerging keywords like artificial intelligence
indicate future research directions. Overall, the
analysis reveals a shift toward more technologically
advanced and data-driven  approaches in
understanding consumer behavior.
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Figure 3: Keyword Network Map

This bar chart presents the frequency of key
terms used in  neuromarketing  research.
“Neuromarketing” and “Consumer Behavior”
dominate, indicating the core focus of the field.
Technical terms like “EEG” and “Digital
Advertising” also appear prominently, reflecting
methodological and application-oriented research.
The presence of “Decision-Making” highlights the
psychological foundation of neuromarketing studies.
This graph demonstrates the interdisciplinary nature
of the field, combining neuroscience, psychology,
and marketing. It also suggests future trends toward
integrating advanced analytics and artificial
intelligence into consumer research frameworks.

Table 6: Thematic Development
Period Themes
2010-2015 | Basic neuroscience
20162020 | Consumer behavior

| 2021-2025 | Al integration, digital ads |

The field has evolved from basic
neuroscience to advanced digital applications,
highlighting increasing complexity and technological
integration. The thematic evolution analysis shows a
clear progression in neuromarketing research over
time. During 2010-2015, the focus was primarily on
basic neuroscience concepts and foundational
theories. Between 2016 and 2020, research shifted
toward consumer behavior and practical applications.
In the most recent period (2021-2025), there is a
strong emphasis on digital advertising and artificial
intelligence integration. This progression reflects the
increasing complexity and maturity of the field. It
also indicates a transition from theoretical
exploration to applied research, highlighting the
growing relevance of neuromarketing in real-world
digital marketing strategies.
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Figure 4: Keyword Co-occurrence Network (VOSviewer Analysis)

This network diagram represents the co-
occurrence relationships among key terms in
neuromarketing research. Each node indicates a
keyword, while the connecting lines represent the
frequency and strength of co-occurrence between
them. Central nodes such as ‘“Neuromarketing” and
“Consumer Behavior” indicate dominant research
themes. Clusters formed around neuroscientific tools
(EEG, fMRI) and digital applications (Al, social
media) reflect the interdisciplinary nature of the field.
The visualization highlights strong interconnections
between consumer psychology and technological
methodologies, indicating a shift toward integrated,
data-driven approaches in digital advertising
research.

The VOSviewer software was used to
construct a keyword co-occurrence network to
identify the intellectual structure of neuromarketing
research. In this network visualization, nodes
represent keywords, while links indicate co-
occurrence relationships between them. The size of
each node reflects the frequency of keyword
occurrence, and the thickness of links represents the
strength of association. The analysis reveals three
major clusters:

Cluster 1: Consumer Behavior and Decision-
Making (Red Cluster)- This cluster includes
keywords such as “consumer behavior,” “decision-
making,” and “attention.” It represents the
psychological foundation of neuromarketing
research, focusing on how consumers process
advertising stimuli and make purchasing decisions.
This cluster is central, indicating its dominant role in
the research domain.

Cluster 2: Neuroscientific Techniques (Green
Cluster)- This cluster includes “EEG,” “fMRI,”
“eye-tracking,” and “brain activity.” It highlights

methodological approaches used to measure neural
and physiological responses. The strong interlinkages
suggest that these techniques are frequently used
together to provide comprehensive insights into
consumer cognition.

Cluster 3: Digital Advertising and Emerging
Technologies (Blue Cluster)- Keywords such as
“digital advertising,” “social media,” and “artificial
intelligence” form this cluster. It reflects the
application of neuromarketing in modern digital
environments. The emergence of Al indicates a shift
toward predictive and real-time consumer analytics.

Interpretation of the Network

The network visualization demonstrates that
neuromarketing research is highly interdisciplinary,
combining elements of neuroscience, psychology,
and marketing. The central positioning of consumer
behavior indicates that all technological and
methodological advancements ultimately aim to
understand  decision-making  processes.  The
increasing density of connections between clusters
suggests a trend toward integrated research
approaches. For instance, neuroscientific tools are
increasingly applied in digital advertising contexts,
supported by artificial intelligence.

In VOSviewer density maps, areas with
warmer colors (yellow/red) represent high-frequency
keywords such as “neuromarketing” and “consumer
behavior.” Cooler areas (green/blue) indicate
emerging topics like Al and real-time analytics. This
suggests that while foundational concepts remain
dominant, new research directions are rapidly gaining
importance.

The VOSviewer analysis confirms that
neuromarketing research is evolving from theory-
driven studies to application-oriented frameworks in
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digital advertising. The integration of advanced
technologies and increasing collaboration across
disciplines indicate a dynamic and expanding
research landscape.

Table 7: Techniques and Applications

Technique Application
EEG Attention measurement
fMRI Brain activity analysis

Eye-tracking | Visual attention
Facial coding | Emotional response

These tools allow researchers to capture
subconscious consumer responses, offering more
precise insights than traditional methods . The
analysis of neuromarketing techniques reveals that
EEG, fMRI, eye-tracking, and facial coding are the
most commonly used tools. Each technique serves a
specific purpose, such as measuring attention, brain
activity, visual focus, and emotional responses. The
widespread use of these tools indicates a shift toward
objective and data-driven research methods. These
techniques provide deeper insights into subconscious
consumer behavior, which traditional methods often
fail to capture. The findings suggest that combining
multiple techniques enhances the reliability and
validity of research outcomes, thereby improving the
effectiveness of digital advertising strategies.

Table 8: Top Cited Papers
Paper Citations
Neuromarketing Review 2020 | 500
Consumer Neuroscience Study | 450

Highly cited papers focus on theoretical
frameworks and experimental validation of
neuromarketing techniques. The citation analysis
identifies highly cited papers that focus on theoretical
frameworks and  empirical  validation  of
neuromarketing techniques. The high citation counts
indicate their significant impact on the development
of the field. These studies have contributed to
establishing neuromarketing as a credible research
domain by providing scientific evidence and
methodological advancements. The data also
suggests that foundational studies continue to
influence current research, highlighting their long-
term relevance. Overall, citation patterns reflect the
consolidation of knowledge and the growing
academic recognition of neuromarketing as an
important area of study.

Table 9: Collaboration Patterns
Type Percentage
Single Author | 20%
Multi-author | 80%

High collaboration reflects interdisciplinary
nature of neuromarketing research. The collaboration

analysis shows that 80% of publications are multi-
authored, indicating a high level of collaboration
among researchers. This reflects the interdisciplinary
nature of neuromarketing, which requires expertise
from neuroscience, psychology, marketing, and data
analytics.  Collaborative  research  enhances
knowledge sharing and leads to more comprehensive
studies. The relatively low percentage of single-
author publications suggests that individual research
efforts are less common in this field. Overall, the
findings highlight the importance of teamwork and
cross-disciplinary  collaboration in advancing
neuromarketing research and addressing complex
research questions.

Table 10: Application Areas

Area Usage
Social Media Ads | High
Video Ads Very High
Banner Ads Medium

Digital advertising relies heavily on
neuromarketing to optimize engagement and
conversion rates. The analysis of application areas
indicates that neuromarketing is most extensively
used in video and social media advertising, with
relatively lower usage in banner advertisements.
Video advertisements are highly effective due to their
ability to engage multiple senses, making them
suitable for neuromarketing analysis. Social media
platforms provide interactive environments that
enhance consumer engagement. The moderate use in
banner ads suggests limitations in capturing user
attention. Overall, the findings demonstrate that
neuromarketing plays a crucial role in optimizing
digital advertising strategies by improving
engagement, emotional connection, and conversion
rates.

Consumer Decision-Making Insights
Neuromarketing reveals that emotional
responses play a critical role in decision-making.
Techniques like EEG help identify attention and
engagement levels, while fMRI captures deeper
cognitive processes. Research also shows that
repeated  exposure to  advertisements can
unconsciously influence consumer preferences
Neuromarketing provides valuable insights into the
role of emotions and subconscious processes in
consumer decision-making. Techniques such as EEG
and fMRI reveal that emotional responses often
precede rational evaluation, influencing purchasing
behavior. The findings suggest that repeated
exposure to advertisements can create familiarity and
preference, even without conscious awareness. This
highlights the importance of designing emotionally
engaging advertisements. The analysis also supports
the idea that consumer decisions are not purely
rational but are significantly shaped by psychological
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and neurological factors, making neuromarketing a
powerful tool for understanding and influencing
consumer behavior.

Table 11: Emerging Research Areas
Trend Description
Al Integration Predictive analytics
Real-time tracking | Live consumer feedback
Ethical concerns Privacy issues

The analysis of emerging trends indicates a
growing focus on artificial intelligence integration,
real-time tracking, and ethical considerations. Al
enables predictive analytics and enhances the
accuracy of consumer behavior models. Real-time
tracking allows marketers to capture immediate
responses, improving advertisement effectiveness.
However, the rise of these technologies also raises
ethical concerns related to privacy and data security.
The findings suggest that future research will
increasingly focus on balancing technological
advancements with ethical responsibilities. These
trends  highlight the dynamic nature of
neuromarketing and its potential for further
innovation.

Table 12: Identified Gaps

Area Gap

Ethics Lack of regulation
Developing countries | Limited studies
Real-time ads Underexplored

The identification of research gaps reveals
several areas that require further exploration. Ethical
concerns remain underdeveloped, with a lack of clear
regulatory frameworks governing neuromarketing
practices. Additionally, there is limited research in
developing countries, despite their growing digital
markets. Real-time application of neuromarketing
techniques in digital advertising is also
underexplored. These gaps highlight opportunities
for future research to address these challenges and
expand the scope of the field. Addressing these issues
will be essential for ensuring the sustainable and
responsible growth of neuromarketing research.

V.  Conclusion

This bibliometric analysis provides a
comprehensive understanding of the development
and application of neuromarketing techniques in
digital advertising. The findings demonstrate that
neuromarketing has evolved significantly over the
past decade, transitioning from a theoretical concept
to a practical tool widely used in understanding
consumer decision-making. The exponential growth
in publications reflects increasing academic and
industry  interest,  particularly  driven by
advancements in neuroscience technologies and data
analytics. The dominance of developed countries

such as the United States, China, and the United
Kingdom highlights the role of technological
infrastructure and research funding in shaping the
field. However, the growing contribution from
emerging economies like India indicates a shift
toward more  global  participation.  The
interdisciplinary nature of neuromarketing is evident
from collaboration patterns and the diversity of
journals publishing related research. Keyword and
thematic analyses reveal that neuromarketing
research is increasingly focusing on digital
advertising  applications, artificial intelligence
integration, and real-time consumer insights.
Techniques such as EEG, fMRI, and eye-tracking
have proven effective in capturing subconscious
responses, offering deeper insights than traditional
research methods. These tools enable marketers to
design more engaging and effective advertising
strategies. Despite its advancements, the field faces
several challenges. Ethical concerns regarding
consumer privacy and data usage remain significant.
Additionally, there is a lack of research in developing
regions and limited exploration of real-time
neuromarketing applications. Addressing these gaps
will be essential for the sustainable growth of the
field. In conclusion, neuromarketing represents a
powerful approach to understanding consumer
behavior in the digital age. Its integration with
emerging technologies such as artificial intelligence
and big data analytics is expected to further enhance
its applicability. Future research should focus on
ethical frameworks, cross-cultural studies, and
technological innovations to fully realize the
potential of neuromarketing in digital advertising.
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