Uluslararast Ileri Doga International Journal of Advanced
Bilimleri ve Miihendislik @ Natural Sciences and Engineering
Arastirmalart Dergisi w Researches
Say1 9, S. 184-189, 1, 2025 IJANSER Volume 9, pp. 184-189, 1, 2025
© Telif hakki IJANSER ’e aittir Copyright © 2025 1JANSER

Arastirma Makalesi _ _ _ y Research Article
https://as-proceeding.com/index.php/ijanser

ISSN:2980-0811

Hybrid Threats and Neuromarketing: A New Frontier in Manipulation
and Defense

. 14 14 * v 14
Marianna Vrabova”, FrantiSek Vrab?

'Department of Marketing and International Trade/ The Faculty of Management and Business of the University of PreSov in
Presov, Slovakia
2Department of Economics and Management, University of Economics in Bratislava with seat in Kosice, Slovakia

“marianna.vrabova@smail.unipo.sk Email of the corresponding author

(Received: 16 January 2025, Accepted: 22 January 2025)
(2nd International Conference on Modern and Advanced Research ICMAR 2025, January 15-16, 2025)

ATIF/REFERENCE: Vrabova, M. & Vrab, F. (2025). Hybrid Threats and Neuromarketing: A New Frontier in Manipulation
and Defense. International Journal of Advanced Natural Sciences and Engineering Researches, 9(1), 184-173.

Abstract —Hybrid threats, with their complex and often covert nature, pose a significant challenge to modern
societies. This paper explores the potential weaponization of neuromarketing within hybrid warfare.
Neuromarketing, a field employing neuroscientific techniques to understand consumer behavior, possesses
inherent manipulative potential. We argue that this potential can be exploited to influence public opinion,
emotions, and decision-making processes, thereby amplifying the impact of hybrid operations. This paper
examines how specific neuromarketing techniques could enhance the dissemination of disinformation,
manipulate public emotions, and subtly influence decision-making. Furthermore, it analyzes current trends
in hybrid threats, such as the rise of cyberattacks and misinformation campaigns, and explores how these
could be augmented by neuromarketing strategies. The ethical implications of such exploitation are also
addressed, highlighting the urgent need for research, robust defense mechanisms, and stringent ethical
guidelines to mitigate the potential risks to societal interests.
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I. INTRODUCTION

The evolving landscape of modern warfare presents unprecedented challenges, with hybrid threats at the
forefront. Hybrid threats destabilize target societies by blending conventional warfare with unconventional
tactics like disinformation campaigns, cyberattacks, economic pressure, and exploitation of societal
vulnerabilities. Though developed for commercial applications, neuromarketing techniques, which
leverage neuroscientific tools to understand consumer behavior, possess a dangerous potential for
exploitation within hybrid warfare strategies. This potential for misuse represents an emerging threat
demanding scholarly attention.

While the use of disinformation, propaganda, and psychological manipulation in hybrid warfare is well-
documented, the potential role of neuromarketing in amplifying these tactics remains largely unexplored,
representing a critical gap in our understanding of contemporary information warfare. This paper addresses
this gap by exploring the nexus between hybrid threats and neuromarketing, examining the potential for
exploitation, ethical implications, and possible countermeasures. We argue that understanding the
manipulative potential of neuromarketing is crucial for developing effective defense strategies and
safeguarding societal interests.

184



https://as-proceeding.com/index.php/ijanser

International Journal of Advanced Natural Sciences and Engineering Researches

Il. MATERIALS AND METHOD

This research employed a qualitative methodology, specifically a systematic literature review, to
investigate the intersection of neuromarketing and hybrid threats. The review encompassed a range of
sources, including:

e Peer-reviewed academic journals: Providing a theoretical foundation in neuromarketing,
cognitive science, and hybrid warfare.

e Government reports and policy documents: Offering insights into current understandings of
hybrid threats and national security concerns.

e Grey literature: Including reports from security organizations and think tanks, expanding upon
specific applications and case studies.

e Reputable news articles: Providing contemporary examples and context for the analysis.

Data Collection and Analysis:

Relevant literature was identified through keyword searches in academic databases (JSTOR, IEEE
Xplore, Web of Science) and targeted searches of government and organizational websites. The search
terms included "neuromarketing,” "hybrid warfare,” "cognitive warfare,” "influence operations,”
"propaganda,” and "disinformation.” The analysis followed a thematic approach, focusing on:

e ldentifying the core principles and techniques of neuromarketing: This included a detailed
examination of Electroencephalography (EEG), functional magnetic resonance imaging (fMRI),
eye-tracking, and biometric measurements, outlining their applications and limitations in
understanding consumer behavior.

e Exploring the concept of hybrid threats: This involved analyzing the diverse tactics employed in
hybrid warfare, focusing on the role of information warfare, disinformation, and psychological
manipulation [18].

e Analyzing the potential convergence of neuromarketing and hybrid threats: This entailed
examining how neuromarketing techniques could be utilized to enhance the effectiveness of
disinformation and propaganda, facilitate targeted emotional manipulation, and potentially enable
subliminal influence in hybrid operations.

e Discussing ethical implications and potential countermeasures: This included identifying the
ethical concerns associated with the misuse of neuromarketing in hybrid warfare, proposing
defensive strategies such as detection mechanisms, public awareness campaigns, and the
development of counter-neuromarketing techniques [18].

This research acknowledges the inherent limitations of a qualitative approach, including potential
researcher bias and the reliance on existing literature. Further empirical research, including case studies and
experimental investigations, is necessary to validate the findings and explore the complexities of this
emerging threat landscape.

. RESULTS

This study investigated the potential intersection of neuromarketing techniques and hybrid threat tactics.
In practice, we can draw attention to the case of the US presidential election in 2016, where neuromarketing
techniques were misused to influence voters:

e The "Hillary's Health" campaign used targeted emotional appeals and manipulation of visual cues
to raise doubts about the candidate’s health [7].

e Cambridge Analytica allegedly used psychographic profiling and micro-targeting to influence
undecided voters through personalized social media ads [1].

Disinformation campaigns were used on social networks:

e In Nigeria in 2019, the troll campaign "Make Nigeria Worse Again™ was exposed, which used
emotionally charged content to discredit an opposition candidate [13].
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e Russia's active action campaign on Facebook used ads optimized for high engagement, increasing
their reach and impact [14].
Although a direct statistical correlation could not be established due to the nascent nature of both fields
and the limitations of publicly available data, the analysis revealed several significant findings, which are
described below.

Potential for Exploitation

Neuromarketing techniques, particularly those involving neuroimaging (fMRI) and biofeedback, offer the
potential to identify individual vulnerabilities to specific persuasive messaging. This information could be
exploited by malicious actors to tailor disinformation campaigns, leveraging cognitive biases and emotional
responses to manipulate public opinion and influence behaviour.

Amplifying Existing Threats
The documented rise in cyberattacks and misinformation campaigns, as evidenced by indices like the
Normandy Index, could be significantly amplified through the integration of neuromarketing techniques.
This index shows concerning trends in hybrid threats that could be exacerbated:
e Cybersecurity: Increase from 4.63 to 8.5 (2019-2022)
e Disinformation: Rise from 4.32 to 6.62 (2019-2022)
e Terrorism: Growth from 6.07 to 8.50 (2019-2022) [5]
By enhancing the persuasive power and reach of these threats, neuromarketing could exacerbate their
impact on individuals and society [4].

Ethical Concerns
The potential application of neuromarketing within the context of hybrid warfare raises profound ethical
concerns. These include:
e Manipulation of Public Opinion: The ability to subtly influence individuals' thoughts and
behaviours through neuromarketing techniques poses a significant threat to democratic processes
and individual autonomy [8].
e Invasion of Privacy: The collection and use of neural data without explicit consent represents a
serious breach of privacy [6].
e Potential for Harm: The misuse of neuromarketing could lead to psychological manipulation and
exploitation, with potentially severe consequences for individuals and groups [15].

Evolving Sophistication of Hybrid Tactics

The analysis revealed a clear trend towards increased sophistication in hybrid warfare tactics. Actors are
actively seeking to incorporate new technologies and techniques, including those derived from
neuromarketing, to achieve their strategic objectives. This necessitates a proactive approach to
understanding and mitigating these evolving threats [4].

Vulnerability to Emotional Manipulation

Neuromarketing research consistently demonstrates the susceptibility of individuals to emotional
manipulation, particularly when persuasive messages are tailored to their subconscious biases and
preferences. This vulnerability is likely to be exploited in the context of hybrid warfare, where the goal is
often to influence public opinion and undermine trust in institutions [7].

Lack of Awareness

A significant finding is the general lack of awareness among the public and policymakers regarding the
potential misuse of neuromarketing in hybrid warfare. This knowledge gap hinders the development of
effective countermeasures and underscores the need for increased education and public discourse on this
critical issue.
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IV.  DISCUSSION

This research provides compelling evidence for the potential exploitation of neuromarketing techniques
within hybrid warfare operations. While documented instances of such use remain limited, the rapid
advancement of neuromarketing tools, combined with the increasing sophistication of disinformation
campaigns (cite relevant statistics or sources), creates a concerning vulnerability. Specifically, the ability
of these techniques to bypass conscious critical thinking and directly influence subconscious emotional
responses poses a significant threat to individual autonomy and societal resilience. For example, a political
group seeking to influence an upcoming election could employ neuromarketing techniques to create highly
effective disinformation content. They might start by using eye-tracking and facial expression analysis to
test various misleading political ads, optimizing them for maximum emotional impact and attention-
grabbing power.

The group could then use fMRI or EEG to measure brain responses to different versions of false narratives
about an opposing candidate. This would allow them to refine their messaging to trigger the strongest
negative emotional reactions, such as fear or anger, in viewers' brains16.

Using insights from these neuroimaging studies, the disinformation team could craft social media posts
and videos that bypass rational thought and directly activate the amygdala, the brain's fear centre. These
emotionally-charged false stories would be designed to spread virally across social networks.

The campaign might also use subliminal messaging techniques, embedding imperceptible negative
images or words about the opponent into seemingly neutral content. While viewers wouldn't consciously
perceive these, studies suggest they could still influence attitudes on a subconscious level.

To maximize impact, the group could leverage Al and big data to micro-target these neurologically-
optimized disinformation pieces to the most susceptible individuals, based on psychographic profiles built
from their online behaviour

By exploiting the brain's unconscious information processing and emotional responses, such a
neuromarketing-enhanced disinformation campaign could potentially sway voters' perceptions and
decisions without them even realizing they've been manipulated. This scenario highlights the concerning
potential for abuse when powerful neurological insights are applied to misleading political messaging.

To address this emerging threat, a multi-faceted approach is crucial. A priority must be the establishment
of clear ethical guidelines for the use of neuromarketing in any context that could have national security
implications. These guidelines should address data privacy, informed consent, limitations on types of
influence. Furthermore, investing in research that develops methods to detect the use of neuromarketing in
disinformation campaigns is critical. This may involve developing Al-powered tools to analyse online
content for manipulative language patterns identified through neuromarketing research, investigating
physiological indicators of neuromarketing influence. International cooperation is essential to address the
transnational nature of both hybrid warfare and the neuromarketing industry. Collaborative efforts should
focus on information sharing, joint research initiatives, harmonization of ethical standards. Finally, while
challenging, raising public awareness about the potential for neuromarketing-driven manipulation is vital.
Educational initiatives could empower individuals to critically evaluate information and recognize potential
influence tactics.

V. CONCLUSION

The This paper has explored the emerging intersection of hybrid threats and neuromarketing, highlighting
the potential for malicious actors to exploit these techniques to manipulate populations and undermine
societal stability. While concrete examples of such exploitation remain limited, the rapid advancement of
neuromarketing technologies and their increasing accessibility necessitate proactive measures to mitigate
potential risks.

The convergence of these two domains presents a unique challenge. Hybrid threats, characterized by their
ambiguity and multi-faceted nature, can be significantly amplified by neuromarketing techniques that
bypass traditional cognitive defences. This potent combination allows for the manipulation of emotions,
perceptions, and ultimately, behaviour on a potentially massive scale. To counter these threats, a multi-
pronged approach is crucial:
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e Ethical Frameworks and Regulation: The development and enforcement of strict ethical guidelines
for neuromarketing research and its applications are paramount. This includes robust regulations
on data privacy, informed consent, and transparency in the use of these technologies.

e Enhanced Detection and Attribution: Investing in research to identify and attribute the use of
neuromarketing techniques in hybrid warfare scenarios is essential. This involves developing
sophisticated methodologies for detecting subtle manipulations in media, advertising, and online
content.

e Public Awareness and Education: Empowering the public through education and awareness
campaigns is critical. By fostering media literacy and critical thinking skills, individuals can be
better equipped to recognize and resist manipulative tactics.

e International Cooperation: Given the transnational nature of hybrid threats, international
collaboration is vital. Sharing information, coordinating research efforts, and establishing
common standards for the ethical use of neuromarketing are crucial steps.

By proactively addressing the potential for misuse, we can harness the positive potential of
neuromarketing while safeguarding against its exploitation in hybrid warfare. This requires a concerted
effort from governments, researchers, industry stakeholders, and the public to ensure a future where
neuromarketing technologies are used responsibly and ethically.
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