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Abstract:  

Consumer Neuroscience, by leveraging advanced tools such as electroencephalography, 

functional magnetic resonance imaging, and eye-tracking technology, enables a more precise 

analysis of the unconscious processes involved in consumer decision-making. This study adopts 

an analytical and descriptive review approach to examine the application of neuromarketing 

techniques in analyzing consumers' emotional and cognitive responses and their role in 

optimizing the effectiveness of digital marketing campaigns. 

In this regard, various studies have been reviewed that investigate the correlation between 

activity in brain reward regions and brand preferences, as well as the impact of visual design 

on capturing consumer attention. Analysis of the findings indicates that the activation of areas 

such as the ventromedial prefrontal cortex and the nucleus accumbens is associated with brand 

preferences, while theta waves in EEG recordings are linked to positive emotional responses. 

Additionally, high-contrast visual designs play a significant role in enhancing consumer 

attention. 

The reviews suggest that integrating neural data with machine learning algorithms can 

significantly improve the accuracy of consumer behavior predictions. However, challenges 

such as high costs, methodological limitations, and ethical concerns regarding privacy remain 

prevalent. Ultimately, the reviewed studies highlight the influence of cultural factors in 

interpreting neural responses and emphasize the necessity of developing standardized ethical 

frameworks within this field. 

Keywords: Neuromarketing, Consumer Behavior, Marketing Campaigns, Brain Imaging 

Technology, Electroencephalography Technology. 
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I. Introduction 

In the digital era, an in-depth understanding of consumer behavior has become a cornerstone 

of successful marketing strategies. As purchasing decisions grow increasingly complex, 

traditional methods such as questionnaires and focus groups face significant limitations due to 

their reliance on self-reporting and inability to access unconscious motivations (Plassmann et 

al., 2012: 16). In this context, consumer neuroscience has emerged as an interdisciplinary 

approach that leverages advanced tools such as electroencephalography, functional magnetic 

resonance imaging, and eye-tracking to analyze consumers’ neural and physiological responses 

to marketing stimuli in real time (Yin et al., 2021: 13). These tools facilitate the identification 

of cognitive and emotional processes that drive more than 85% of purchasing decisions 

(Lindstrom, 2010: 54). 

Recent studies have demonstrated that integrating neural data with marketing analytics can 

significantly enhance the effectiveness of advertising campaigns. For instance, fMRI research 

has shown that activation of the nucleus accumbens (associated with reward processing) in 

response to advertisements correlates with a higher likelihood of purchase (Li et al., 2023: 32). 

Similarly, eye-tracking analyses reveal that high-contrast visual elements in digital 

advertisements are more effective in capturing consumer attention (Wang et al., 2022: 56). 

This research is grounded in the dual-process decision-making model1, which conceptualizes 

consumer behavior as a result of the interaction between automatic and reflective processes. 

The present article aims to explore the application of neuroscientific techniques in analyzing 

consumer behavior and optimizing the effectiveness of marketing campaigns. The central 

research question is: How can neuromarketing tools be utilized to improve decision-making 

quality in the design of digital marketing campaigns? 

Despite advancements in consumer neuroscience, a coherent integration of EEG data analysis 

within digital environments—particularly one that accounts for cultural and gender 

differences—has yet to be fully developed. Most existing research has focused either on the 

technological tools or on contextual factors, with limited emphasis on their interactive effects. 

This study seeks to bridge this gap by examining the combined impact of digital advertising 

 
1Thinking can arise from two distinct pathways or processes. These typically include an implicit (automatic and 

unconscious) process and an explicit (controlled and conscious) process. This theory is applied across various 

fields such as social, cognitive, personality, and clinical psychology . 
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and neural responses within cultural and psychological frameworks. By focusing on EEG data 

and analyzing the emotional effects of advertisements in digital contexts, this research aims to 

contribute to the practical application of neuromarketing. 

II. Theoretical Framework 

Consumer neuroscience is an interdisciplinary field that utilizes cognitive neuroscience tools 

to examine the neural and cognitive processes involved in consumers’ responses to marketing 

stimuli. This approach enables the analysis of unconscious decision-making processes, which 

are often inaccessible through traditional methods like surveys due to self-report biases 

(Plassmann et al., 2012: 18). Grounded in the dual-process decision-making model, consumer 

neuroscience views consumer behavior as the result of an interaction between automatic 

(emotional) and reflective (rational) processes (Kahneman, 2012: 89). 

Key Tools in Consumer Neuroscience: 

Electroencephalography (EEG): Records brain electrical activity with high temporal resolution 

and is particularly suited for analyzing emotional responses to advertisements. For example, 

increased alpha waves in the prefrontal cortex are correlated with positive emotional 

engagement with brands (Mafi et al., 2023: 32). 

Functional Magnetic Resonance Imaging (fMRI): Identifies active brain regions, such as the 

nucleus accumbens and orbitofrontal cortex (associated with reward and valuation), in response 

to marketing stimuli. However, fMRI has limitations in temporal resolution (Yin et al., 2021: 

35). 

Eye-Tracking: Analyzes visual attention patterns toward advertising elements and is commonly 

used for optimizing packaging and digital ad design (Wang et al., 2022: 54). 

Physiological Measurements (e.g., heart rate and skin conductance): Assess emotional arousal 

and are particularly valuable in analyzing the impact of emotionally charged advertisements 

(Kumar et al., 2024: 41). 

Recent research shows that purchasing decisions are largely shaped by unconscious and 

emotional processes (Lindstrom, 2010: 54). Consumer neuroscience helps decode these 

processes by identifying brain activity patterns associated with emotion, reward, and attention. 

For example, EEG studies have shown that activation of the medial prefrontal cortex in 

response to advertisements can predict purchase intent (Plassmann et al., 2012: 20). Eye-
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tracking data further reveals that warm-colored visual elements (e.g., red) draw greater 

attention in digital advertising (Wang et al., 2022: 56). These findings have enabled more 

targeted marketing campaign designs—for instance, global brands have used EEG analysis to 

optimize the emotional resonance of their advertising messages (Mafi et al., 2023: 34). 

This study, by focusing on EEG data and analyzing the emotional impact of advertising within 

digital environments, seeks to address these gaps and contribute to the practical advancement 

of consumer neuroscience. 

III. Literature Review 

Recent research in the field of neuromarketing has primarily focused on three core areas: the 

impact of cultural and gender factors, the integration of emerging technologies in analyzing 

consumer preferences, and the development of theoretical frameworks for incorporating neural 

data into marketing strategies. 

In 2025, Truong published a study titled "The Impact of Gender and Culture on Customer 

Emotions", which demonstrated that gender and cultural differences significantly influence 

emotional responses to advertisements on e-commerce platforms. The study revealed that 

Western and Eastern consumers exhibit distinct emotional reactions to marketing content. 

Faeqi et al. (2024), in their paper titled "Prioritizing the Influencing Factors of Neuromarketing 

Techniques in Sustainable Production", analyzed the role of neuromarketing in the context of 

sustainable production within Iran’s food industry. Their findings highlighted critical factors 

such as information quality, utility, memory search and emotions, and cognitive biases. Key 

strategic outcomes included enhanced customer decision-making, green strategy 

implementation, investment in capacity building, and branding, indicating that consumers are 

willing to pay more for sustainable products. 

In 2024, Neyemi introduced a "Multimodal Learning Framework for Understanding Consumer 

Preferences", proposing a deep learning model using BERT2 and cross-attention mechanisms 

to analyze consumer preferences based on behavioral and demographic data. 

Alsharaf et al. (2024) explored global trends in a study titled "Trends and Future Directions in 

Advertising Research Focused on Consumer Behavior", emphasizing the increasing use of 

 
2 This model was introduced by Google in 2018, and due to its outstanding performance in understanding 

human language, it became one of the most popular language models . 
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neurophysiological and physiological tools and the growing importance of emotional and 

motivational processes in advertising campaigns. 

Pratik and Tapas (2024), in "Beyond Traditional Consumer Research: Current Acceptance and 

Future Steps for Consumer Neuroscience", reviewed research trends in the field and called for 

deeper investigations into industry-specific applications, such as the automotive sector. 

Luan and Fan (2024) conducted a study titled "The Influence of Emotion Type and Experience 

Similarity on Willingness to Pay for Socially Driven Products", showing that both emotional 

tone and experiential similarity affect consumers' willingness to purchase products associated 

with social causes. 

In another 2024 publication, Luan and Fan examined the use of immersive technologies in "The 

Role of Immersive Technology and Co-Creation in Socially Responsible Marketing", 

highlighting how virtual reality and personalized experiences influence consumer behavior and 

enhance value co-creation. 

Alsharaf et al. (2024) also addressed the significance of fMRI in neuromarketing in their study 

"The Role of Functional Magnetic Resonance Imaging in Consumer Neuroscience", 

demonstrating its value in gaining deeper insights into consumer behavior and marketing 

decision-making. 

In 2023, Hosseini published "Analyzing Brain Responses to Marketing Stimuli Using EEG in 

Neuromarketing Applications", focusing on how cognitive neuroscience helps understand 

consumer decision-making. By analyzing EEG signals while consumers viewed products in an 

online store, the study categorized responses into “like” and “dislike” groups. The results 

emphasized the potential of neuroscience to optimize e-commerce strategies by aligning with 

consumer behavior. 

Bhardwaj et al. (2023), in "Exploring the Frontiers of Neuromarketing Through Systematic 

Research", identified four key research themes in consumer neuroscience: phenomena, 

applications, positive/negative implications, and proposed a theoretical framework for 

understanding its influence on consumer behavior. 

Hortzhei et al. (2023) examined the impact of neuroscience techniques on brand engagement 

in their paper "Using Consumer Neuroscience to Enhance Brand Interaction", showing how 

these tools can improve marketing campaign effectiveness. 
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Foutela et al. (2022) utilized machine learning to evaluate EEG signals in their study "EEG-

Based Analysis for Assessing Consumer Decisions", focusing on classifying positive and 

negative responses to advertisements and products. 

In 2022, Shakib and Rahmati published a paper titled "Neuromarketing: The Role of Neuro-

Based Marketing in Consumer Decision-Making and Modern Marketing Trends", exploring 

how neural and physiological signals—especially EEG and fMRI—can enhance the prediction 

of consumer behavior and marketing effectiveness. 

Also in 2022, Rajabpourkari and Ourki published "Analyzing Responses to Real Estate Ads in 

Virtual Environments Using Neuromarketing", which investigated user reactions to digital real 

estate advertising through neuromarketing methods. The resulting model was proposed as a 

tool for improving customer attraction and engagement in property selection. 

IV. Research Methodology 

This study adopts a descriptive, analytical, and literature-based approach, focusing on the 

examination of scientific research related to neuromarketing and its application in analyzing 

consumer behavior. By conducting a systematic search through reputable academic databases, 

relevant articles that employed neuroscience tools—such as electroencephalography (EEG), 

functional brain imaging, and eye-tracking—within the context of marketing were selected for 

review. 

During the screening process, studies that lacked direct relevance to marketing or did not 

present credible data were excluded. Ultimately, a curated collection of up-to-date and high-

quality research was chosen for final analysis. The selected studies were categorized based on 

the following three core themes: 

• Neural and cognitive processes influencing consumer decision-making. 

• Practical applications of neuromarketing tools in marketing strategies. 

• Ethical, cultural, and methodological challenges and considerations. 

This method allowed for a structured synthesis of existing knowledge while identifying gaps 

and emerging trends in the field of consumer neuroscience. 

Ethical protocols must be developed to protect these groups (Bhardwaj et al., 2023: 17). 

Cultural Differences: Neural responses to marketing stimuli vary across cultures. For instance, 

consumers in collectivist cultures (e.g., East Asia) show stronger responses to group-oriented 
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messages, associated with ACC activation (Lin et al., 2024: 33). However, current research 

lacks precise definitions and measurement tools for cultural variables. The adoption of 

standardized instruments like the Cultural Orientation Scale (Triandis, 1995), which measures 

individualism and collectivism using validated psychometric indicators, is recommended. 

Methodological Limitations: Neuromarketing tools face several constraints, including EEG’s 

sensitivity to environmental noise, low temporal resolution of fMRI, and high equipment costs 

(Mafi et al., 2023: 35). Furthermore, a shortage of studies on demographic variables (e.g., age, 

gender) and the absence of standardized data analysis frameworks constitute significant 

research gaps (Wang et al., 2022: 58). Recent studies propose remedies such as the use of 

portable EEG devices (e.g., Muse, Emotiv) combined with noise reduction algorithms like ICA 

and Wavelet Denoising to enhance signal quality in real-world settings. Additionally, fNIRS 

offers a cost-effective, lightweight alternative to fMRI for measuring brain hemodynamics in 

semi-controlled environments (Murali et al., 2024: 14). 

These findings highlight the potential of neuromarketing to improve marketing strategies. 

However, methodological limitations and research gaps—especially regarding demographic 

and cultural influences—demand further investigation. This study, by focusing on EEG data 

and analyzing emotional responses to digital advertising, seeks to contribute to filling these 

gaps. 

V. Findings 

Recent advances in consumer neuroscience (neuromarketing) have provided valuable insights 

into the neural and cognitive mechanisms underlying consumer behavior. Grounded in the 

dual-process model of decision-making—which highlights the interaction between automatic 

and reflective processes—these findings are categorized into three core domains: neural and 

cognitive processes, practical marketing applications, and challenges and considerations. 

• Neural and Cognitive Processes : 

Brand Preference and Brain Activation: Brain imaging studies have revealed that activation of 

the ventromedial prefrontal cortex and nucleus accumbens strongly correlates with brand 

preference and purchase intention. Comparative studies indicate that cultural and gender 

factors can modulate both the intensity and pattern of this activation. For instance, collectivist 

cultures exhibit greater activation in the anterior cingulate cortex in response to group-oriented 

messages, while individualist cultures show more vmPFC activity. The vmPFC plays a key 
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role in perceived value and reward processing, with studies showing that its activation 

correlates with purchase likelihood by up to 75% (Plassmann et al., 2012: 20). 

Real-time Emotional Monitoring: Electroencephalography (EEG) enables real-time analysis of 

emotional engagement with advertisements through brain wave measurement. For example, 

increased theta activity in the prefrontal cortex is associated with positive emotional 

engagement (Mafi et al., 2023: 32). 

Brand Loyalty: Elevated delta wave activity in the prefrontal cortex—measured via EEG—has 

been linked to brand loyalty, particularly among consumers with strong preferences for familiar 

brands (Ariely et al., 2010: 45). 

• Practical Applications in Marketing: 

Visual Attention in Advertising: Eye-tracking analyses show that high-contrast visuals and 

emotional imagery (e.g., human faces) increase visual attention by up to 60%, informing 

optimization strategies for digital ads and packaging (Wang et al., 2022: 56). 

Strategic Pricing: Non-rounded prices (e.g., 99,900 Tomans) activate the dorsolateral 

prefrontal cortex (dlPFC) and trigger reflective decision-making, whereas rounded prices (e.g., 

100,000 Tomans) stimulate emotional areas associated with reward, encouraging intuitive 

choices (Shah & Oppenheimer, 2008: 38). 

Product and Package Design: Neuromarketing techniques such as EEG and eye-tracking 

enhance visual appeal and emotional engagement. For example, packaging with warm colors 

attracts 45% more attention (Murali et al., 2024: 15). 

Effect of Sleep on Advertising: Sleep quality significantly impacts processing of marketing 

stimuli. Ads shown during early morning hours (8–10 AM) are up to 30% more effective 

(Kumar et al., 2024: 43). 

Artificial Intelligence Integration: Combining neurodata (EEG and fMRI) with machine 

learning models improves prediction accuracy of consumer responses up to 80%, especially 

for emotional reactions to digital advertisements (Burns & Moore, 2012: 52). While the 

technical details are not always disclosed, EEG data are typically analyzed using algorithms 
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like Long Short-Term Memory3, Support Vector Machine4, or Convolutional Neural Network5, 

and fMRI data are integrated with U-Net or ResNet for image processing. Multimodal models 

with attention mechanisms have shown superior performance in predicting consumer 

preferences (Foutla et al., 2022: 18). 

• Challenges and Considerations:  

Ethical Considerations: 

The use of neural data to unconsciously influence consumers raises ethical concerns, including 

violations of privacy and the lack of informed consent. Transparency and respect for consumer 

autonomy are essential for maintaining trust (Murali et al., 2024, p. 14). Additionally, special 

attention must be given to vulnerable groups such as children, the elderly, or individuals with 

cognitive impairments. These individuals may not be able to properly process or understand 

neuro-based advertising messages. It is recommended that specific ethical protocols be 

developed and implemented to protect these populations (Bhardwaj et al., 2023, p. 17). 

Cultural Differences: 

Neural responses to marketing stimuli are influenced by cultural factors. For instance, 

consumers in collectivist cultures (e.g., East Asia) tend to show stronger responses to 

advertisements with group-oriented messages, which are associated with activation of the 

anterior cingulate cortex6 (Lin et al., 2024, p. 33). However, the present analysis lacks a clear 

definition of cultural variables and how they are measured. To reduce this ambiguity, it is 

essential to use standardized tools such as cultural orientation scales7 that reliably measure 

individualism and collectivism using validated psychometric indicators (Triandis, 1995). 

 
3  It is a type of recurrent neural network (RNN) that is particularly well-suited for processing time-series data such 

as EEG signals. This algorithm can learn long-term dependencies between different moments of brain activity, 

making it highly effective in predicting emotional or cognitive states that vary over time . 
4 It is a classical machine learning algorithm used for pattern classification in EEG data. By finding an optimal 

decision boundary, this algorithm can categorize brain signals into classes such as 'calm,' 'active,' 'engaged,' or 

'indifferent.' The advantage of SVM lies in its simplicity and high accuracy in classifying complex, high-

dimensional data . 
5  It is primarily used in image data analysis, but it is also applied to EEG for extracting spatial and topographical 

features of the signals. Especially when EEG data are transformed into heatmaps or spectrogram matrices, CNNs 

can identify spatial patterns and be used for detecting emotions or consumer attention . 
6  The cingulate cortex is a part of the brain involved in emotion regulation, decision-making, and the processing 

of pain and reward. This region is frequently examined in neuromarketing and consumer neuroscience research 

due to its role in emotion, attention, and motivation. 
7 It is one of the most reliable and widely used instruments in social psychology and cross-cultural research for 

measuring cultural dimensions at the individual level. This scale is based on Triandis’s four-dimensional model 

and assesses individuals’ cultural orientation toward individualism and collectivism across both horizontal and 

vertical dimensions . 
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Methodological Limitations: 

Neuromarketing tools face several methodological limitations, including the susceptibility of 

EEG to environmental noise, the low temporal resolution of fMRI, and the high cost of 

equipment (Mafi et al., 2023, p. 35). Moreover, the lack of studies on the effects of 

demographic factors (such as age and gender), along with the absence of standardized 

frameworks for neural data analysis, presents significant research gaps (Wang et al., 2022, p. 

58). 

To address these challenges, recent studies have proposed several solutions. In particular, the 

use of portable EEG devices (such as the Muse or Emotiv headbands), combined with noise-

reduction algorithms like Independent Component Analysis and Wavelet Denoising, can 

improve signal quality in real-world environments. Additionally, the use of functional Near-

Infrared Spectroscopy a lighter and more cost-effective alternative to fMRI  enables the 

measurement of brain hemodynamics in semi-experimental settings (Murali et al., 2024, p. 14). 

These findings highlight the potential of neuromarketing to enhance marketing strategies; 

however, methodological limitations and research gaps particularly the lack of studies on 

demographic and cultural influences require further investigation. This study aims to address 

these gaps by focusing on EEG data and analyzing the emotional impacts of digital advertising. 

Table 1. Applications of Neuroscience Techniques in Marketing (Source: Authors) 

Advantages Application Technique 

High accuracy in analyzing 

unconscious processes 

Identifying brain activities 

related to preferences and 

decision-making 

Brain Imaging 

High speed and relatively 

low cost 

Measuring emotional 

responses to marketing 

stimuli 

Electroencephalography 

Provides objective data on 

visual behavior 

Analyzing visual attention 

patterns in advertisements 

Eye Tracking 

 

Table 1 illustrates how neuroscience techniques contribute to the analysis of consumer 

behavior and ultimately enhance the effectiveness of marketing campaigns. This model is 

placed within the findings section, as it visually summarizes the key outcomes of the study. 

These techniques enable the identification of unconscious responses, which are often 

undetectable through traditional marketing methods. For instance, brain imaging can identify 
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regions of the brain that are activated in response to advertisements (Venkatraman et al., 2015: 

284). Similarly, electroencephalography is well-suited for analyzing rapid emotional responses 

to digital advertisements (Yin et al., 2021: 70). Eye-tracking reveals which parts of an 

advertisement attract the most consumer attention (Wang et al., 2022: 828). These data-driven 

insights allow marketers to design more effective and targeted advertising strategies. 

Table 2. Key Findings of Consumer Neuroscience in Analyzing Consumer Behavior and 

Optimizing Marketing (Source: Authors) 

Practical 

Implications 

Tools and Methods Topic Domain 

Designing 

advertisements 

emphasizing brand 

value. 

fMRI, performance-

based neuroimaging 

Brand Perception Neural and 

Cognitive Processes 

Enhancing 

emotional content in 

digital 

advertisements. 

EEG and eye-

tracking 

Emotional 

Responses 

 

Strengthening brand 

identity to increase 

attachment and 

loyalty. 

EEG and eye-

tracking 

Brand Loyalty  

Using warm human 

images in digital 

advertising. 

Eye-tracking Visual Attention Marketing 

Applications 

Using neural pricing 

responses to position 

luxury products. 

fMRI, performance-

based neuroimaging 

Strategic Pricing  

Designing packaging 

with attractive visual 

cues. 

Eye-tracking, EEG Packaging Design  

Personalizing 

marketing 

campaigns. 

Machine learning, 

EEG, eye-tracking, 

fMRI 

Data Analysis  

Optimizing timing 

of advertisements. 

Physiological 

measurement tools 

Advertising Timing  

Developing ethical 

frameworks in 

neuromarketing. 

Qualitative analysis Ethical Issues Challenges and 

Considerations 
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Aligning campaigns 

with cultural norms. 

EEG and eye-

tracking, fMRI, 

performance-based 

neuroimaging. 

Cultural Differences  

Developing more 

precise and 

consumer-friendly 

tools. 

Qualitative analysis Methodological 

Limitations 

 

 

Among the emerging technologies in neuromarketing, generative artificial intelligence has 

recently become an effective tool for creating personalized content and analyzing consumer 

responses. By simulating human behavior and processing neural data such as EEG and fMRI, 

generative AI can produce content tailored to the audience’s emotional states and preferences 

(Zhou & Jin, 2023: 114). Virtual reality also enables researchers to examine cognitive and 

emotional reactions within immersive, interactive environments that closely mimic real-world 

conditions. Studies show that VR increases users’ mental and emotional engagement with 

advertising messages (Luan & Fan, 2024: 221). 

In addition to these technologies, wearable biosensors—such as smart wristbands and portable 

EEG headbands—allow real-time monitoring of physiological responses in naturalistic 

settings. These tools enhance data accuracy and serve as valuable complements to traditional 

research methods (Martínez-Pérez et al., 2024: 89). 

In relation to the core research question of this study, the findings suggest that neuromarketing 

tools can effectively improve decision-making processes in digital marketing campaign design: 

Activation of specific brain regions such as the ventromedial prefrontal cortex and the nucleus 

accumbens correlates with brand preferences and purchase intentions, indicating that brain 

imaging can support the creation of more targeted advertising messages (Plassmann et al., 

2012: 20). 

EEG-based analysis—particularly increased theta activity in response to advertisements—

reflects positive emotional engagement, which can guide the emotional optimization of digital 

campaigns (Mafi et al., 2023: 32). 

Delta wave activity, measured via EEG, is associated with brand loyalty and may be used as a 

marker to evaluate and strengthen customer loyalty in campaign design (Ariely et al., 2010: 

45). 
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Eye-tracking data show that high-contrast visuals and human faces can increase visual attention 

by up to 60%, which is beneficial for improving click-through rates and memory retention of 

messages (Wang et al., 2022: 56). 

Strategic pricing is influenced by neuromechanisms: non-rounded prices (e.g., 99,900) trigger 

reflective, logical decision-making, while rounded prices (e.g., 100,000) activate reward 

centers and promote emotional choices. Depending on the product type, marketers can tailor 

pricing strategies accordingly (Shah & Oppenheimer, 2008: 38). 

Packaging design using warm colors attracts 45% more visual attention. Combining EEG and 

eye-tracking helps marketers select designs that generate maximum engagement (Murali et al., 

2024: 15). 

Physiological studies indicate that ad timing matters: content presented in the morning (8–10 

a.m.) is up to 30% more effective, suggesting the importance of optimizing publishing 

schedules in digital platforms (Kumar et al., 2024: 43). 

Integrating neuromarketing tools with machine learning algorithms has increased the accuracy 

of consumer response predictions by up to 80%. The combined use of EEG, fMRI, and 

predictive models supports the development of more personalized and effective campaigns 

(Foutla et al., 2022: 18). 

Cultural differences influence neural responses to advertising stimuli. For example, collectivist 

cultures respond more strongly to group-oriented messages, reflected in greater activation of 

the anterior cingulate cortex. This insight is crucial for localizing campaign content (Lin et al., 

2024: 33). 

Portable EEG devices and advanced noise-reduction algorithms now enable high-quality data 

collection in real-world settings, expanding the operational feasibility of neuromarketing 

applications (Murali et al., 2024: 14). 

VI. Conclusion 

Based on the review and analysis of studies in the field of neuromarketing, it can be concluded 

that the application of neuroscience tools—such as electroencephalography (EEG), functional 

magnetic resonance imaging (fMRI), and eye-tracking—provides a deeper understanding of 

the subconscious processes involved in consumer decision-making. These techniques uncover 

emotional, cognitive, and attentional responses to marketing stimuli, enabling the development 



Exploring the Use of Neuroscience Techniques for Analyzing Consumer Behavior and … 

 

44 www.bmjournal.ir 

of more effective digital advertising campaigns. Consequently, marketers can make decisions 

that are more targeted, data-driven, and scientifically grounded. 

Moreover, the integration of neurophysiological data with machine learning algorithms has 

significantly improved the accuracy of consumer behavior prediction and opened new 

pathways for personalized advertising in digital environments. The findings also highlight the 

importance of considering cultural, gender-based, and temporal differences in the interpretation 

of neural responses. 

Despite these advantages, challenges such as high costs, technical limitations, and ethical 

concerns—particularly regarding the privacy of neural data—remain key obstacles to the 

operational expansion of neuromarketing. 

Suggestions for Future Research: 

Investigate the influence of cultural, gender, and demographic differences on 

neurophysiological responses to digital advertising, particularly in non-Western societies. 

Develop and assess simplified and cost-effective tools, such as portable EEG or functional 

near-infrared spectroscopy, for use in naturalistic settings accessible to small and medium-

sized enterprises. 

Formulate localized ethical and legal frameworks for the use of neural data in marketing, 

especially when involving vulnerable populations such as children and the elderly. 

Explore the integration of neuromarketing methods with emerging technologies such as virtual 

reality, generative AI, and real-time personalization to enhance the effectiveness of digital 

campaigns. 

Conduct comparative analyses of campaigns designed using neuromarketing data versus 

traditional approaches, focusing on return on investment, audience engagement, and brand 

recall. 
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