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Abstract

In the ever-evolving digital era, neuromarketing is emerging as an innovative approach
that combines neuroscience with marketing strategies to improve the effectiveness of
online advertising. The review in this research uses the literature method. The results
show that neuromarketing has significant potential to improve the effectiveness of
online advertising, but its application must be balanced with strong ethical
considerations. In conclusion, neuromarketing in the digital age offers a great
opportunity for marketers to create a more personalised and effective advertising
experience, provided it is implemented with a responsible approach and focuses on
adding value to consumers.
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Introduction

In the rapidly growing digital age, online advertising has become one of the most
dominant and effective marketing strategies. Online advertising, also known as digital
advertising or internet advertising, is a form of marketing and promotion that uses the
internet and digital technologies to deliver commercial messages to target audiences.
It utilises various digital platforms and formats, such as search engines, social media,
websites, mobile applications, email, and streaming video, to display advertisements in
various forms including banners, pop-ups, native ads, video ads, and sponsored content
(Ntapiapis & Ozkardesler, 2020). The main objectives of online advertising are to
increase brand awareness, drive sales, attract traffic to websites, and engage with
potential consumers in a more personalised and measurable way, utilising the precise
targeting capabilities and real-time analytics offered by digital technologies. However,
as the volume of digital advertising increases, consumers are becoming increasingly
immune and less responsive to conventional advertising methods. This creates new
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challenges for marketers to design more effective advertising campaigns that capture
the attention of their target audience (Cheredniakova et al., 2021).

In this context, neuromarketing emerges as an innovative approach that
combines marketing science with neuroscience. Neuromarketing aims to understand
the cognitive and emotional processes underlying consumer behaviour by leveraging
techniques and tools from neuroscience. This approach offers deeper insights into how
consumers react to marketing stimulus at a neurological level (Tripathy, 2024).

Neuromarketing plays an important role in the modern marketing world as it
provides deeper insights into consumer behaviour based on their brain and nervous
system responses. Using technologies such as fMRI (functional Magnetic Resonance
Imaging) and EEG (electroencephalography), neuromarketing allows marketers to
understand consumers' subconscious reactions to products, advertisements, and
branding strategies. This helps companies design more effective marketing campaigns
and create products that are more in line with consumers' actual wants and needs,
rather than just what they say in traditional surveys (Charlesworth, 2022).

In addition, neuromarketing is also important because it can reveal the
motivations and emotions underlying purchase decisions, which consumers themselves
are often unaware of. With this understanding, companies can optimise elements of
their marketing, from packaging design to in-store experiences, to create stronger
emotional connections with consumers (Ahuja, 2024). Neuromarketing also helps in
reducing the risk of new product failure and increasing the efficiency of marketing
budgets by focusing efforts on strategies that are proven to be neurologically effective.
While there are still ethical debates surrounding its use, it cannot be denied that
neuromarketing has become an invaluable tool in understanding and influencing
consumer behaviour in this complex digital age (Sola et al., 2024).

Similarly, although neuromarketing offers great potential for improving the
effectiveness of online advertising, its application is still relatively new and not fully
understood by many marketing practitioners. In addition, there is debate regarding the
validity and reliability of neuromarketing methods, as well as their ethical implications
(Vashishtha & Sharma, 2024).

Therefore, this study aims to explore how neuromarketing can be effectively
leveraged in the context of online advertising, and analyse its impact and challenges.

Research Methods

In this study, researchers used the literature method. Literature research
method, also known as literature study or literature review, is a research method that
focuses on collecting, analysing, and synthesising information from various written
sources relevant to the research topic. (Setiowati, 2016); (Syahran, 2020); (Helaluddin,

2019).
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Results and Discussion
Implementation of Neuromarketing in Online Advertising

Neuromarketing is an interdisciplinary field of study that combines marketing
science with neuroscience and cognitive psychology. The concept aims to understand
how consumers' brains react to various marketing stimuli and how decision-making
processes occur at the neural level. Using brain imaging techniques and other
physiological measurements, neuromarketing seeks to uncover the unconscious
processes that influence consumer behaviour, which are often inaccessible through
traditional marketing research methods such as surveys or interviews (Arzhanova &
Eremeeva, 2024).

The basic concept of neuromarketing rests on the premise that most consumer
purchase decisions are influenced by cognitive and emotional processes that occur
below the threshold of consciousness. By understanding the brain activity associated
with preferences, emotions and decision-making, marketers can design more effective
strategies to influence consumer behaviour (Jang et al., 2023). Neuromarketing uses
various tools and techniques, such as fMRI (functional Magnetic Resonance Imaging),
EEG (Electroencephalography), eye-tracking, and skin galvanic response
measurements, to measure biological reactions to marketing messages, product
designs, or brand experiences. The ultimate goal is to create more targeted marketing
campaigns and improve the overall effectiveness of marketing communications
(Murtiningsih et al., 2020).

The digital age has brought revolutionary changes in the world of advertising,
fundamentally altering the marketing communications landscape. The development of
internet technology, mobile devices, and social media has created new channels that
allow marketers to reach their audiences in a more personalised, interactive, and
measurable way. Digital advertising such as display ads, search engine marketing, social
media advertising, and content marketing have become integral components in modern
marketing strategies (Penrod, 2022). Technologies such as big data and artificial
intelligence enable more sophisticated personalisation of advertising messages and
more precise targeting. In addition, programmatic advertising has automated the
process of buying and placing ads, increasing the efficiency and effectiveness of
campaigns. These developments have not only changed the way advertisements are
created and distributed, but also how consumers interact with marketing messages,
creating a new paradigm in the relationship between brands and consumers in the
digital age (Salih, 2020).

Online advertising encompasses different types of formats and platforms that
continue to evolve as digital technology advances. Some of the main types of online
advertising include: (1) Search Engine Advertising (SEA), such as Google Ads, which
displays keyword-based ads in search results; (2) Display Advertising, in the form of
banners, images, or videos displayed on various websites; (3) Social Media Advertising
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on platforms such as Facebook, Instagram, Twitter, and LinkedIn, which allows
targeting based on demographic data and user behaviour; (4) Native Advertising, which
are ads designed to resemble the original content of the platform on which they are
displayed; (5) Video Advertising, either in the form of pre-roll, mid-roll, or post-roll on
platforms such as YouTube; (6) Email Marketing, which sends promotional messages
directly to users' inboxes; (7) Affiliate Marketing, where publishers earn a commission
for each sale or lead generated through their links; (8) Influencer Marketing, which
involves working with influential figures on social media; and (9) Retargeting or
Remarketing, which shows ads to users who have previously interacted with the
advertiser's website or app. Each of these types of online advertising has unique
characteristics, advantages, and challenges, allowing marketers to select and combine
different formats according to their campaign objectives and target audience (Sola et
al., 2024); (Cinar & Ates, 2022).

Neuromarketing, as a blend of marketing science and neuroscience, has opened
up a new dimension in online advertising by utilising a deep understanding of
consumers' cognitive and emotional processes. The implementation of neuromarketing
in digital advertising allows marketers to design more effective campaigns by targeting
specific aspects of human brain function. Techniques such as eye-tracking,
electroencephalography (EEG), and functional magnetic resonance imaging (fMRI) are
used to analyse brain responses to marketing stimuli, providing more accurate insights
into consumer preferences and behaviour compared to traditional research methods
(Aiolfi et al., 2021).

In the context of online advertising, neuromarketing can be applied in various
aspects, from the visual design of adverts to the selection of words in copywriting. For
example, an understanding of how the brain processes colours and images can be used
to create banner ads that are more attention-grabbing and leave a lasting impression.
Analysis of eye movement patterns can help in optimising web page layouts and call-to-
action placements to increase conversion rates. Additionally, an understanding of
neurological decision-making processes can be utilised to design more persuasive user
experience flows in digital campaigns (Bhandari, 2020).

While promising, the implementation of neuromarketing in online advertising
also presents ethical and practical challenges. Concerns about privacy and consumer
manipulation are important issues that need to be addressed. Marketers must balance
the use of neurological insights with the ethical responsibility to respect consumer
autonomy. In addition, the interpretation of complex neuroscience data and its
application in marketing strategies requires specialised expertise and significant
technological investment (Forughi, 2024). However, as technology develops and a
better understanding of the ethics of neuromarketing, this approach has the potential
to be increasingly integrated into digital advertising practices, paving the way for more
personalised, effective and meaningful campaigns for consumers.
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Effectiveness of Neuromarketing in Improving Online Ad Performance

Neuromarketing has shown significant effectiveness in improving online
advertising performance by providing deep insights into consumers' cognitive and
emotional processes. This approach allows marketers to design campaigns that are
more targeted and resonant with the target audience. Through the use of technologies
such as eye-tracking, EEG, and fMRI, neuromarketing helps uncover consumers'
unconscious reactions to advertising elements, which are often not revealed through
traditional research methods such as surveys or focus groups (Lee & Kwon, 2020).

One of the main ways neuromarketing improves the effectiveness of online
advertising is through optimisation of visual design and content. Analysing eye
movement patterns and brain responses to visual stimuli assists marketers in creating
ad layouts that are more attention-grabbing and enhance recall. For example,
neuromarketing studies have shown that the use of human faces in adverts can increase
engagement, while strategic placement of key elements can direct users' attention to
the key message or call-to-action. This results in improvements in key metrics such as
click-through rate (CTR) and conversion rate (Sharma & Bansal, 2023).

In the aspect of copywriting and storytelling, neuromarketing provides guidance
on how to formulate more persuasive and emotional messages. Understanding how the
brain processes language and responds to certain narratives allows marketers to create
more evocative and memorable content. Neuromarketing studies have shown, for
example, that the use of words that stimulate the senses or trigger positive emotions
can increase engagement and likelihood of purchase. This approach has been proven
effective in increasing brand recall and customer loyalty in digital campaigns (Percy &
Rosenbaum-Elliott, 2021).

Furthermore, neuromarketing helps in the personalisation of online advertising,
which is a key trend in contemporary digital marketing. By understanding the
preferences and neurological response patterns of different consumer segments,
marketers can create more personalised and contextual campaigns. This not only
increases the relevance of adverts to individual consumers, but also increases the
efficiency of ad spend by targeting audiences that are most likely to respond positively
(Pérez et al., 2021). The result is a significant increase in ROl (Return on Investment) in
digital advertising campaigns. Although the implementation of neuromarketing
requires a considerable initial investment in technology and expertise, its effectiveness
in improving the performance of online advertising has made this approach increasingly
adopted by leading companies around the world (Zhou, 2023).

Ethics and Challenges in Neuromarketing Implementation
The application of neuromarketing in the modern marketing world has raised a
number of ethical considerations that need to be addressed. One of the main concerns
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is the potential invasion of privacy and manipulation of consumers. The use of advanced
technologies such as fMRI and EEG to analyse consumers' brain responses can be
considered a form of intrusion that goes beyond conventional ethical boundaries. Critics
argue that neuromarketing gives marketers access to highly personalised and intimate
information about consumers' thought processes and emotions, which can be misused
to manipulate purchasing decisions. This raises serious questions about the ethical
boundaries of collecting and using consumer data (Gupta et al., 2024).

Another challenge in the application of neuromarketing is the issue of
transparency and consumer consent. Often, consumers are not fully aware or
understand the extent to which their neurological data is collected and used for
marketing purposes. This raises questions about informed consent and consumers'
right to know and control how their personal information is used. There is a need for
stricter regulation and clear ethical standards in the neuromarketing industry to protect
consumer rights and ensure responsible practices (Penrod, 2022).

In addition, there are concerns that neuromarketing may deepen the gap
between marketers and consumers. With access to deep insights into consumers'
cognitive processes, companies may have an unfair advantage in influencing purchasing
decisions. This could lead to more manipulative marketing practices and reduce
consumer autonomy in making free and informed decisions. There is a risk that
neuromarketing may be used to exploit consumers' psychological weaknesses or
unconscious tendencies, which raises ethical questions about Corporate social
responsibility (Gil, 2021).

Finally, the implementation of neuromarketing also faces technical and data
interpretation challenges. The technology used in neuromarketing is often expensive
and requires specialised expertise to operate and interpret the results. There is a risk of
overinterpretation or misinterpretation of data, which can lead to inaccurate or
misleading conclusions (Feito, 2022). In addition, generalisation of findings from small
samples to larger populations can be problematic. Marketers need to carefully balance
the use of neuromarketing insights with traditional research methods to ensure the
validity and reliability of their marketing strategies. Faced with these challenges, the
neuromarketing industry needs to continue developing best practice standards and
strict codes of conduct to ensure responsible and ethical use of these technologies
(Martin et al., 2022).

Conclusion

Neuromarketing has emerged as a powerful tool in the digital age, allowing
marketers to utilise a deep understanding of consumers' cognitive and emotional
processes in designing more effective online advertising strategies. By integrating
insights from neuroscience into digital marketing practices, companies can create more
relevant and engaging content and experiences for their target audiences. This
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approach enables the optimisation of various aspects of online campaigns, from visual
design to word choice and narrative structure, thereby increasing the likelihood of
engagement and conversion.

However, the application of neuromarketing in a digital context also brings
significant ethical and practical challenges. Concerns about data privacy, the potential
for consumer manipulation, and the need for transparency in the collection and use of
neurological information are important issues that need to be addressed. The digital
marketing industry needs to develop and adhere to strict ethical standards to ensure
that the use of neuromarketing does not violate consumers' rights or exploit their
psychological weaknesses.

Despite these challenges, neuromarketing offers great potential to improve the
effectiveness of online advertising in the future. As technology and our understanding
of the human brain continue to evolve, the integration of neuromarketing into digital
strategies is likely to become more sophisticated and targeted. The key to its success
lies in marketers' ability to balance the utilisation of scientific insights with ethical
considerations and a focus on creating real value for consumers. With a responsible and
consumer-centric approach, neuromarketing can be a valuable tool in creating more
meaningful, relevant and effective online advertising experiences in the digital age.
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