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Abstract 
Neuromarketing has emerged as an interdisciplinary field that integrates neuroscience, psychology, 

behavioral economics, and marketing to better understand consumer decision-making processes. 

Traditional marketing research methods, such as surveys and interviews, often rely on self-reported 

responses that may not accurately capture consumers' subconscious emotions and cognitive 

processes. Neuromarketing addresses this limitation by employing neuroscientific techniques—

including Electroencephalography (EEG), Functional Magnetic Resonance Imaging (fMRI), Eye 

Tracking, Galvanic Skin Response (GSR), and Facial Expression Analysis—to investigate 

consumers' emotional engagement, attention, memory, and purchasing intentions. These 

technologies enable marketers to evaluate advertising effectiveness, optimize product packaging, 

enhance brand perception, improve digital marketing strategies, and personalize customer 

experiences. Recent advancements in Artificial Intelligence (AI), Machine Learning (ML), and big 

data analytics have further strengthened neuromarketing by enabling real-time behavioral prediction 

and customer segmentation. This review provides a comprehensive overview of neuromarketing 

concepts, theoretical foundations, and major research findings related to consumer decision-making. 

It also examines the integration of neuroscience with modern marketing strategies while discussing 

ethical considerations, privacy concerns, and future research opportunities. The review concludes 

that neuromarketing represents a transformative approach to understanding consumer behavior, 

enabling organizations to develop evidence-based marketing strategies that improve customer 

engagement, satisfaction, and long-term business performance while emphasizing the need for 

responsible and ethical application of neuroscientific methods. 

 

Keywords: Neuromarketing, Consumer Decision-Making, Consumer Behavior, EEG, fMRI, Eye 
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1. Introduction  

The rapid evolution of digital technologies, globalization, and increasing market competition have fundamentally transformed 

consumer behavior and marketing strategies. Modern consumers are exposed to thousands of advertisements, digital promotions, 

social media campaigns, and branded communications every day. Consequently, understanding how consumers perceive, 

evaluate, and respond to marketing stimuli has become one of the most important challenges for researchers and business 

organizations. Traditional marketing research techniques—including questionnaires, interviews, focus groups, and observational 

studies—provide valuable information regarding consumer preferences but often fail to capture subconscious emotions, implicit 

attitudes, and automatic cognitive responses that significantly influence purchasing decisions. 

Neuromarketing has emerged as a multidisciplinary research field that combines neuroscience, psychology, cognitive science, 

behavioral economics, and marketing to investigate how the human brain responds to marketing stimuli. The term 

neuromarketing refers to the application of neuroscientific methods and technologies to study consumers' cognitive, emotional, 

and physiological responses during decision-making processes. Unlike conventional marketing research, neuromarketing seeks 
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to understand the subconscious mechanisms that shape consumer preferences, brand perception, product evaluation, and 

purchasing behavior. 

Human purchasing decisions are influenced not only by rational evaluation but also by emotions, memories, attention, 

motivation, and unconscious neural processes. Research in cognitive neuroscience indicates that emotional responses frequently 

precede conscious reasoning during purchasing decisions. Consequently, marketers increasingly employ neuroscientific tools 

such as Electroencephalography (EEG), Functional Magnetic Resonance Imaging (fMRI), Eye Tracking, Galvanic Skin 

Response (GSR), and Facial Expression Analysis to measure neural activity, emotional arousal, visual attention, and 

physiological reactions to advertisements, products, packaging, websites, and branding elements. 

Electroencephalography (EEG) measures electrical activity generated by neurons within the cerebral cortex, providing high 

temporal resolution for analyzing attention, emotional engagement, cognitive workload, and memory formation during 

marketing exposure. Functional Magnetic Resonance Imaging (fMRI) measures changes in blood oxygenation levels, allowing 

researchers to identify specific brain regions activated during consumer decision-making. Eye-tracking technology records gaze 

movement, fixation duration, and visual attention, enabling marketers to optimize advertisement layouts, product placement, and 

website design. Galvanic Skin Response measures changes in skin conductivity associated with emotional arousal, while facial 

expression analysis identifies subconscious emotional reactions through computer vision and artificial intelligence algorithms. 

The integration of Artificial Intelligence (AI), Machine Learning (ML), and big data analytics has further expanded the 

capabilities of neuromarketing. AI algorithms analyze large-scale behavioral, biometric, and neurophysiological datasets to 

identify hidden consumer patterns, predict purchasing behavior, personalize marketing campaigns, and optimize customer 

experiences. These technologies support precision marketing strategies that enhance customer engagement while improving 

organizational decision-making. 

Neuromarketing has demonstrated significant applications across various industries, including retail, e-commerce, healthcare, 

entertainment, tourism, financial services, and digital advertising. Organizations increasingly utilize neuroscientific insights to 

improve advertising effectiveness, optimize product packaging, strengthen brand loyalty, personalize online shopping 

experiences, and enhance customer satisfaction. Furthermore, digital platforms employ neuromarketing principles to optimize 

website usability, social media engagement, recommendation systems, and mobile commerce applications. 

Despite its growing importance, neuromarketing also raises ethical concerns regarding consumer privacy, informed consent, data 

protection, manipulation of purchasing behavior, and responsible use of neurophysiological information. These issues require 

comprehensive ethical guidelines and regulatory frameworks to ensure responsible implementation of neuromarketing 

technologies. 

This review examines the theoretical foundations, neuroscientific techniques, applications, and recent developments in 

neuromarketing while evaluating its contribution to understanding consumer decision-making. The paper further discusses 

ethical considerations and future research directions involving AI-driven consumer analytics, predictive neuroscience, and 

personalized marketing systems. 

 

Table 1. Traditional Marketing Research vs. Neuromarketing 

Feature Traditional Marketing Research Neuromarketing 

Data Source Surveys, interviews, focus groups Brain activity and physiological responses 

Consumer Response Self-reported Objective measurements 

Emotional Analysis Limited Real-time neural and emotional analysis 

Decision Measurement Conscious responses Conscious and subconscious responses 

Research Accuracy Moderate High behavioral accuracy 

Technologies Used Questionnaires, interviews EEG, fMRI, Eye Tracking, GSR 

Table 1. Comparison between traditional marketing research and neuromarketing approaches. 
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2. Literature Review 

Neuromarketing has gained significant attention over the past two decades as researchers seek to understand the neurological 

mechanisms underlying consumer behavior. The field emerged from advances in cognitive neuroscience, behavioral psychology, 

and neuroimaging technologies that enabled direct observation of brain activity during purchasing decisions. Unlike traditional 

consumer research, neuromarketing provides objective physiological measurements that reveal subconscious cognitive and 

emotional responses often inaccessible through self-reported methods. 

Several theoretical frameworks explain consumer decision-making within neuromarketing research. The Stimulus–Organism–

Response (S–O–R) model suggests that external marketing stimuli, such as advertisements, packaging, pricing, and branding, 

influence internal cognitive and emotional states that ultimately determine consumer behavior. Similarly, Dual-Process Theory 

proposes that purchasing decisions result from interactions between fast, intuitive, emotion-driven thinking (System 1) and 

slower, analytical reasoning (System 2). Neuromarketing primarily investigates the subconscious processes associated with 

intuitive decision-making. 

Research employing Electroencephalography (EEG) has demonstrated that specific brainwave patterns are associated with 

attention, emotional engagement, cognitive workload, and memory encoding during exposure to marketing stimuli. EEG 

provides excellent temporal resolution, allowing researchers to evaluate immediate consumer reactions to advertisements, digital 

interfaces, and product designs. 

Functional Magnetic Resonance Imaging (fMRI) has significantly expanded neuromarketing research by identifying brain 

regions activated during purchasing decisions. Studies indicate that areas such as the prefrontal cortex, amygdala, hippocampus, 

insula, and nucleus accumbens play important roles in reward processing, emotional evaluation, risk perception, memory 

formation, and decision-making. 

Eye-tracking research demonstrates that visual attention strongly influences product evaluation and purchasing intention. Heat 

maps, fixation duration, gaze sequences, and pupil dilation measurements enable marketers to optimize product packaging, 

website interfaces, retail shelf placement, and digital advertisements. 

Recent literature increasingly emphasizes the integration of Artificial Intelligence (AI) and Machine Learning (ML) into 

neuromarketing. AI algorithms analyze multimodal biometric data—including EEG signals, eye movements, facial expressions, 

and physiological responses—to predict consumer preferences and personalize marketing strategies. Predictive analytics further 

enables organizations to optimize advertising campaigns, customer segmentation, recommendation systems, and digital customer 

experiences. 

The literature also highlights ethical considerations regarding privacy, informed consent, transparency, and responsible use of 

neurological data. Researchers emphasize the need for ethical governance frameworks that balance scientific innovation with 

consumer protection. 

Overall, current research indicates that neuromarketing offers valuable insights into consumer cognition and emotion while 

complementing traditional marketing research methods. Future developments integrating neuroscience, AI, and behavioral 

analytics are expected to further improve evidence-based marketing strategies and customer experience optimization. 

3. Neuromarketing Techniques and Technologies 

Neuromarketing employs advanced neuroscientific and biometric technologies to measure consumers' cognitive, emotional, and 

physiological responses to marketing stimuli. Unlike conventional marketing research methods, these techniques objectively 

capture subconscious processes that influence purchasing decisions, brand preferences, and consumer engagement. Modern 

neuromarketing combines neuroscience with Artificial Intelligence (AI), machine learning, computer vision, and big data 

analytics to provide comprehensive insights into consumer behavior. 
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3.1 Electroencephalography (EEG) 

Electroencephalography (EEG) is one of the most widely used neuromarketing techniques because it records the brain's 

electrical activity using electrodes placed on the scalp. EEG provides exceptionally high temporal resolution, allowing 

researchers to observe neural responses within milliseconds after exposure to marketing stimuli. 

EEG measures different brainwave frequencies, including delta, theta, alpha, beta, and gamma waves, each associated with 

specific cognitive and emotional processes. Marketing researchers analyze these signals to evaluate consumer attention, 

emotional engagement, memory encoding, cognitive workload, and purchasing intention. 

Applications of EEG include: 

 Advertisement evaluation  

 Brand preference analysis  

 Product testing  

 Consumer attention measurement  

 Website usability studies  

 Neurological engagement assessment  

 

Advantages: 

 Non-invasive technique  

 High temporal resolution  

 Portable equipment  

 Relatively low operational cost  

Limitations include lower spatial resolution compared with functional neuroimaging methods. 

 

3.2 Functional Magnetic Resonance Imaging (fMRI) 

Functional Magnetic Resonance Imaging (fMRI) measures changes in blood oxygenation (Blood Oxygen Level-Dependent—

BOLD signals) associated with neuronal activity. Unlike EEG, fMRI provides excellent spatial resolution, allowing researchers 

to identify specific brain regions activated during consumer decision-making. 

 

Brain regions commonly investigated include: 

 Prefrontal cortex (decision-making)  

 Amygdala (emotion)  

 Hippocampus (memory)  

 Nucleus accumbens (reward processing)  

 Insula (risk perception)  

 

Applications include: 

 Brand perception  

 Emotional advertising  

 Pricing strategies  

 Product evaluation  

 Consumer trust studies  

 Luxury branding  
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Although fMRI provides detailed brain imaging, its high cost, limited portability, and laboratory requirements restrict 

widespread commercial application. 

 

3.3 Eye Tracking 

Eye Tracking technology measures eye movements, fixation duration, pupil dilation, and gaze trajectories while consumers 

interact with advertisements, websites, product packaging, or retail environments. 

Eye-tracking analysis generates visual heat maps indicating areas receiving maximum consumer attention. 

Applications include: 

 Advertisement optimization  

 Website design  

 Packaging evaluation  

 Retail shelf arrangement  

 Mobile application usability  

 Digital marketing campaigns  

 

Major metrics include: 

 Fixation duration  

 Saccades  

 Scan paths  

 Blink frequency  

 Pupil dilation  

Eye tracking is non-invasive, cost-effective, and highly valuable for evaluating visual marketing effectiveness. 

 

3.4 Galvanic Skin Response (GSR) 

Galvanic Skin Response (GSR), also known as Electrodermal Activity (EDA), measures changes in skin conductivity resulting 

from sweat gland activity controlled by the autonomic nervous system. 

Increased emotional arousal produces measurable changes in skin conductance. 

 

Applications include: 

 Advertisement effectiveness  

 Emotional response measurement  

 Brand engagement  

 Product testing  

 Customer experience analysis  

GSR provides objective physiological measurements of emotional intensity but cannot independently distinguish between 

positive and negative emotions. 

 

3.5 Facial Expression Analysis 

Facial Expression Analysis employs Artificial Intelligence, computer vision, and facial recognition algorithms to identify 

consumers' emotional states through facial muscle movements. 

The technique recognizes universal emotional expressions such as: 

 Happiness  
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 Surprise  

 Anger  

 Fear  

 Sadness  

 Disgust  

 

Applications include: 

 Advertisement testing  

 Customer satisfaction evaluation  

 Product usability testing  

 Retail customer behavior  

 Human–computer interaction  

AI-powered facial analysis enables real-time emotional recognition without requiring physical sensors. 

 

Table 3. Comparison of Neuromarketing Techniques 

Technique Measurement Major Applications Advantages Limitations 

EEG Brain electrical activity Advertisement 

evaluation 

High temporal 

resolution 

Limited spatial resolution 

fMRI Brain activation Brand perception High spatial accuracy High cost 

Eye Tracking Visual attention Packaging, websites Non-invasive Cannot measure emotions 

directly 

GSR Emotional arousal Advertisement testing Simple and 

inexpensive 

Limited emotional 

specificity 

Facial Expression 

Analysis 

Emotional recognition Customer experience AI-based automation Lighting and facial 

variability 

Table 3. Comparison of major neuromarketing technologies used in consumer behavior research. 

 

Figure 2. Neuromarketing Technologies Framework 

 

Figure 2. Major neuromarketing technologies used to analyze cognitive and emotional responses during consumer decision-

making. 

 

4. Applications of Neuromarketing in Consumer Decision-Making 

Neuromarketing has become an important strategic tool for understanding how consumers perceive products, advertisements, 

brands, and shopping environments. By combining neuroscience with marketing analytics, organizations can design evidence- 
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based strategies that improve customer engagement, purchasing behavior, and long-term brand loyalty. 

 

4.1 Advertising Effectiveness 

Advertising remains one of the primary application areas of neuromarketing. Traditional surveys often fail to capture consumers' 

subconscious reactions to advertisements, whereas neuromarketing techniques objectively measure attention, emotional 

engagement, and memory formation. 

EEG identifies neural engagement during advertisements, Eye Tracking determines visual attention, while GSR measures 

emotional arousal. These insights enable marketers to optimize advertisement design, duration, message placement, color 

schemes, and emotional storytelling. 

 

Major benefits include: 

 Higher advertisement recall  

 Increased emotional engagement  

 Better return on advertising investment (ROI)  

 Improved customer attention  

 

4.2 Brand Perception 

Brands influence purchasing decisions by creating emotional and psychological associations within consumers' minds. 

Neuromarketing enables researchers to investigate: 

 Brand trust  

 Brand loyalty  

 Emotional attachment  

 Brand recognition  

 Consumer preference  

Functional MRI studies demonstrate that familiar brands activate reward-related brain regions more strongly than unfamiliar 

alternatives, explaining why consumers frequently choose trusted brands despite price differences. 

 

4.3 Packaging Design 

Product packaging significantly influences purchasing decisions, particularly in retail environments where consumers make 

rapid choices. 

Eye Tracking evaluates: 

 Package visibility  

 Color preference  

 Label readability  

 Brand logo recognition  

 Shelf attractiveness  

EEG and facial expression analysis further assess emotional reactions to packaging design, helping organizations optimize 

package aesthetics and improve product appeal. 

 

4.4 Digital Marketing 

Digital marketing increasingly utilizes neuromarketing principles to optimize websites, mobile applications, social media 

campaigns, and online advertisements. 
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Applications include: 

 Website usability testing  

 Landing page optimization  

 Social media engagement  

 Search engine marketing  

 Personalized advertising  

 User interface design  

Artificial Intelligence integrates neuromarketing data with customer analytics to provide personalized digital experiences. 

 

4.5 Retail and E-Commerce 

Neuromarketing significantly improves customer experiences in physical retail stores and e-commerce platforms. 

 

Applications include: 

 Store layout optimization  

 Product placement  

 Shelf arrangement  

 Personalized recommendations  

 Online shopping interfaces  

 Customer journey optimization  

Eye Tracking and AI-powered analytics identify consumer browsing behavior, enabling retailers to improve navigation, 

recommendation systems, and checkout experiences. 

The integration of neuromarketing with AI, recommendation engines, and predictive analytics has become particularly valuable 

for e-commerce organizations seeking to increase customer satisfaction and conversion rates. 

 

Table 4. Applications of Neuromarketing in Consumer Decision-Making 

Application Neuromarketing Technique Business Benefit 

Advertising Effectiveness EEG, GSR, Eye Tracking Improved advertisement performance 

Brand Perception fMRI, EEG Stronger brand loyalty 

Packaging Design Eye Tracking, Facial Analysis Better product attractiveness 

Digital Marketing AI, Eye Tracking, EEG Personalized customer experience 

Retail & E-commerce Eye Tracking, AI Analytics Increased sales and customer satisfaction 

Table 4. Major applications of neuromarketing techniques in marketing and consumer decision-making. 

 

5. Ethical Issues, Challenges, and Future Research Directions 

Neuromarketing has become one of the most innovative research fields in marketing by combining neuroscience, psychology, 

artificial intelligence (AI), and behavioral science to better understand consumer decision-making. While these technologies 

provide valuable insights into subconscious consumer behavior, they also raise important ethical, legal, technological, and 

societal concerns. Addressing these challenges is essential for ensuring the responsible and sustainable application of 

neuromarketing in academic research and commercial practice. 

 

5.1 Ethical Issues in Neuromarketing 

Consumer Privacy 
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Neuromarketing research often collects highly sensitive neurological, physiological, and behavioral data using EEG, fMRI, eye-

tracking systems, facial recognition software, and biometric sensors. Such data may reveal emotional states, cognitive processes, 

attention levels, and personal preferences beyond what consumers intentionally disclose. 

 

Researchers and organizations must therefore ensure: 

 Informed consent  

 Data confidentiality  

 Secure storage of neurological data  

 Compliance with privacy regulations  

 Ethical use of biometric information  

Strict privacy protection is essential to maintain consumer trust. 

Consumer Manipulation 

One of the most debated ethical concerns is whether neuromarketing may manipulate consumers by exploiting subconscious 

emotional responses. 

Organizations could potentially design advertisements, pricing strategies, or product packaging that stimulate unconscious 

purchasing behavior without consumers being fully aware of these influences. 

 

Ethical neuromarketing should focus on: 

 Understanding consumer needs  

 Improving customer experiences  

 Enhancing product usability  

 Avoiding deceptive marketing practices  

Informed Consent 

 

Participants must clearly understand: 

 Research objectives  

 Data collection procedures  

 Neurological measurements  

 Potential risks  

 Data usage  

 Withdrawal rights  

Ethical approval from Institutional Review Boards (IRBs) is generally required for neuroscience-based consumer research. 

Artificial Intelligence Bias 

AI algorithms increasingly analyze EEG signals, eye movements, facial expressions, and consumer behavior. 

 

Poorly trained AI models may introduce: 

 Gender bias  

 Cultural bias  

 Demographic bias  

 Algorithmic discrimination  

Developing explainable and transparent AI models is therefore an important research priority. 

Data Security 
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Large volumes of neurological and biometric data require advanced cybersecurity mechanisms including: 

 Encryption  

 Access control  

 Secure cloud storage  

 Blockchain-based verification  

 Multi-factor authentication  

Failure to adequately secure neurological data could result in identity theft, privacy violations, or unauthorized commercial 

exploitation. 

 

5.2 Challenges 

Despite remarkable scientific progress, several challenges continue to limit the widespread adoption of neuromarketing. 

High Research Cost 

Advanced neuroimaging technologies such as fMRI require expensive laboratory facilities, specialized equipment, and trained 

personnel. These costs limit accessibility for many academic institutions and small organizations. 

Technical Complexity 

 

Neurological data interpretation requires multidisciplinary expertise in: 

 Neuroscience  

 Psychology  

 Biomedical engineering  

 Artificial Intelligence  

 Marketing analytics  

Integrating these disciplines remains a significant challenge. 

Limited Sample Sizes 

Many neuromarketing studies involve relatively small participant groups because of equipment costs and experimental 

complexity. 

Larger and more diverse datasets are required to improve the generalizability of research findings. 

Cross-Cultural Differences 

Consumer emotions and purchasing behavior vary across different cultures, age groups, income levels, and geographic regions. 

Future research should investigate multicultural consumer neuroscience to improve global marketing strategies. 

Integration of Multimodal Data 

 

Modern neuromarketing simultaneously collects: 

 EEG  

 Eye Tracking  

 Facial Expressions  

 GSR  

 Purchase History  

 Clickstream Data  

 Social Media Behavior  

Developing AI systems capable of integrating these heterogeneous datasets remains an active research area. 
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5.3 Future Research Directions 

The future of neuromarketing is expected to be driven by rapid advances in neuroscience, artificial intelligence, digital 

commerce, and human–computer interaction. 

Artificial Intelligence and Machine Learning 

 

AI will increasingly support: 

 Consumer emotion prediction  

 Personalized advertising  

 Automated customer segmentation  

 Real-time marketing optimization  

 Behavioral forecasting  

Deep learning models will improve the interpretation of complex neurological datasets. 

Generative Artificial Intelligence 

 

Large Language Models (LLMs) and Generative AI will enable: 

 Intelligent advertisement creation  

 Personalized product descriptions  

 AI-generated marketing campaigns  

 Conversational customer engagement  

These technologies will enhance consumer experiences while reducing marketing costs. 

Wearable Neurotechnology 

Portable EEG headsets and wearable biometric sensors will enable real-time neuromarketing studies outside laboratory 

environments. 

 

Applications include: 

 Retail stores  

 Shopping malls  

 Virtual reality  

 Online shopping  

 Mobile commerce  

Virtual Reality (VR) and Augmented Reality (AR) 

VR and AR environments will enable immersive studies of consumer behavior under realistic shopping conditions. 

 

Researchers will evaluate: 

 Product interaction  

 Store navigation  

 Brand engagement  

 Customer experience  

Predictive Consumer Analytics 

 

Future neuromarketing systems will integrate: 

 Brain activity  
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 Eye movement  

 Emotional responses  

 Purchase history  

 Social media activity  

 Online browsing behavior  

to predict purchasing intentions with greater accuracy. 

Ethical AI 

 

Future research should emphasize: 

 Explainable AI (XAI)  

 Fair algorithms  

 Transparent decision-making  

 Responsible consumer analytics  

to ensure public trust and regulatory compliance. 

 

Table 5. Ethical Issues and Future Research Directions 

Issue Challenge Future Direction 

Consumer Privacy Sensitive neurological data Privacy-preserving analytics 

Consumer Manipulation Ethical advertising Responsible neuromarketing 

AI Bias Algorithmic discrimination Explainable AI 

Data Security Cyber threats Blockchain & encryption 

High Cost Limited accessibility Portable neurotechnology 

Limited Sample Size Low generalizability Large-scale AI analytics 

Multimodal Data Complex integration Machine learning fusion 

Table 5. Major ethical concerns, research challenges, and future directions in neuromarketing. 

 

6. Conclusion 

Neuromarketing has emerged as a transformative interdisciplinary field that integrates neuroscience, psychology, behavioral 

economics, artificial intelligence, and marketing to better understand consumer decision-making processes. Unlike traditional 

marketing research methods, neuromarketing enables objective measurement of subconscious cognitive, emotional, and 

physiological responses using advanced technologies such as Electroencephalography (EEG), Functional Magnetic Resonance 

Imaging (fMRI), Eye Tracking, Galvanic Skin Response (GSR), and Facial Expression Analysis. 

This review highlighted how these technologies contribute to improving advertising effectiveness, strengthening brand 

perception, optimizing packaging design, enhancing digital marketing strategies, and creating personalized retail and e-

commerce experiences. The integration of Artificial Intelligence, machine learning, and predictive analytics has further 

expanded neuromarketing by enabling real-time analysis of complex behavioral and biometric data, leading to more effective 

customer segmentation and marketing decision-making. 

Despite its considerable potential, neuromarketing also presents important ethical and practical challenges, including consumer 

privacy, informed consent, data security, algorithmic bias, high implementation costs, and the need for transparent and 

responsible use of neurological data. Addressing these concerns through ethical governance, robust data protection, and 

explainable AI will be essential for maintaining public trust. 
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Future research is expected to focus on wearable neurotechnology, Generative AI, virtual and augmented reality, multimodal 

biometric analytics, and predictive consumer behavior models. These innovations will enable more personalized, immersive, and 

evidence-based marketing strategies while promoting ethical and sustainable business practices. 

Overall, neuromarketing represents a significant advancement in understanding consumer behavior and offers substantial 

opportunities for improving customer engagement, satisfaction, and long-term organizational performance. Continued 

interdisciplinary collaboration among neuroscientists, marketers, psychologists, data scientists, and policymakers will be crucial 

for unlocking its full potential. 
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