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Abstract— The surge in interest surrounding the application of advanced technology in consumer behavior analysis within the e-

commerce domain has grown significantly in recent years. Traditional market research methods, constrained by limitations in capturing 

accurate consumer responses, have paved the way for these sophisticated technologies to provide deeper insights into the intricacies of 
consumer behavior and decision-making processes. This comprehensive review navigates through various techniques utilized for scrutinizing 

consumer behavior, delving into the capabilities and limitations of each technology. EEG emerges as a powerful tool capable of measuring 

brain activity, shedding light on cognitive and emotional responses to marketing stimuli. The review further explores the potential 

applications of these technologies in the e-commerce landscape. Examples include assessing website design effectiveness using EEG. This 
review underscores the advantages of deploying advanced technologies in analyzing consumer behavior in e-commerce, showcasing their 

potential to enhance marketing strategies and user experiences. This article is particularly pertinent to applied science readers interested in 

the practical implementation of cutting-edge technologies in consumer behavior analysis. 
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I. INTRODUCTION 

  Technology has revolutionized how consumers interact with 

e-commerce platforms, providing businesses with vast 

amounts of data that can be used to understand consumer 

behavior. One of the challenges that e-commerce platforms 

face is understanding and predicting consumer behavior, 

which is critical to improving customer satisfaction and 

increasing sales. To address this challenge, researchers have 

turned to various technologies such as 

Electroencephalography (EEG), (Magnetic Resonance 

Imaging) MRI, eye-tracking, and face readers to gain insight 

into consumer behavior [1]. EEG measures brain activity, 

while MRI captures images of the brain [2-8]. Eye-tracking 

technology monitors eye movements and gaze patterns [9, 

10], while face readers analyze facial expressions [11, 12]. 

Using these technologies, researchers can obtain valuable 

information about how consumers process information, make 

purchasing decisions, and respond to marketing stimuli. For 

example, EEG can help identify consumers' emotional 

responses toward different products or marketing messages 

[13], while MRI can provide insights into the areas of the 

brain that are activated when consumers are making 

purchasing decisions [14]. Eye-tracking technology can be 

used to understand how consumers visually navigate e-

commerce platforms and what elements of a website or 

product catch their attention [15, 16]. Facial recognition 

technology can provide insights into the emotional responses 

of consumers to different products or marketing messages 

[17]. Overall, using EEG, MRI, eye-tracking, and face 

readers in e-commerce research provides businesses with a 

robust set of tools to understand better and predict consumer 

behavior. Among those neuroscience technologies, EEG is 

the most common tool to apply in understanding consumer 

behavior. Therefore, this article focuses on the application of 

EEG in the e-commerce field. This can help e-commerce 

platforms to create more effective marketing strategies, 

improve customer satisfaction, and increase sales. 

II. OVERVIEW OF TECHNOLOGIES FOR ANALYZING 

CONSUMER BEHAVIOR IN E-COMMERCE 

A. Research purposes 

The paper aims to provide an overview of the different 

technologies, their applications, and their potential 

contributions to understanding consumer behavior in e-

commerce. Furthermore, the paper seeks to highlight the 

potential benefits that e-commerce platforms can gain by 

using these technologies, including the ability to optimize 

their websites or mobile apps, design more effective 

marketing campaigns, and increase customer satisfaction and 

loyalty. Overall, the paper aims to contribute to the growing 

body of knowledge on consumer behavior in e-commerce 

platforms and provide insights into how advanced 

technologies can be leveraged to improve e-commerce 

experiences for consumers and businesses. 

B. EEG, MRI, eye-tracking, and face readers 

Several advanced technologies can be used to analyze 

consumer behavior in e-commerce platforms, including EEG, 

MRI, eye-tracking, and face readers. These technologies 

provide unique insights into how consumers interact with e-

commerce platforms and what drives their purchasing 

decisions. EEG is a technology that measures brain activity 

by placing electrodes on the scalp. EEG can provide insights 

into how consumers respond emotionally to marketing 

stimuli, such as product images or marketing messages [18]. 

EEG data can be used to identify consumers' emotional 

responses, such as excitement, frustration, or boredom, which 
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can inform the design of e-commerce platforms and 

marketing campaigns [19]. MRI is a non-invasive technology 

that captures images of the brain. MRI can provide insights 

into the areas of the brain that are activated when consumers 

are making purchasing decisions [3]. This information can be 

used to optimize e-commerce platforms to enhance the 

consumer experience and increase sales. Eye-tracking 

technology monitors eye movements and gaze patterns, 

providing insights into how consumers visually navigate e-

commerce platforms [15]. This technology can identify what 

elements of a website or product catch the consumer's 

attention and how they interact with the interface. Eye-

tracking data can be used to optimize the design of e-

commerce platforms to enhance the user experience and 

increase engagement [20]. Face readers are used to analyzing 

facial expressions and provide insights into the emotional 

responses of consumers to different products or marketing 

messages [17]. Facial recognition technology can provide 

insights into consumers' emotional responses to different 

products or marketing messages [11, 12]. This information 

can be used to optimize the design of e-commerce platforms 

and marketing campaigns to increase consumer satisfaction 

and loyalty. In summary, using EEG, MRI, eye-tracking, and 

face readers provides e-commerce platforms with powerful 

tools to gain deeper insights into consumer behavior. Using 

these technologies (Figure. 1A), e-commerce platforms can 

optimize their platforms and marketing strategies to enhance 

the consumer experience, increase sales, and improve 

customer satisfaction and loyalty. 

 
Fig 1. EEG and Eye Tracking Devices. (A) Using EEG 

(blue arrow) and eye tracking (purple arrow) to analyze 

consumer behavior in e-commerce. (B) The EEG activity is 

processed by sLORETA software to present a 3D 

representation of the electrical activity of the human brain. 

 

III. EEG IN E-COMMERCE 

EEG has several applications in e-commerce, providing 

insights into how consumers respond emotionally to different 

marketing stimuli and user experiences [21]. Some of the 

applications of EEG in e-commerce include: Measuring 

emotional responses to website design: EEG can be used to 

measure consumers' emotional responses to website design 

elements such as color, layout, and font [13]. This 

information can be used to optimize the design of e-

commerce websites to increase engagement and sales. 

Evaluating user experience: EEG can be used to evaluate the 

user experience of e-commerce websites or mobile apps. [22, 

23]. This information can be used to optimize the user 

interface, improve navigation, and enhance the overall user 

experience. Identifying customer preferences: EEG can be 

used to identify customer preferences for different product 

categories or features [19, 24]. This information can be used 

to tailor marketing messages and product recommendations 

to specific customer segments. Evaluating the effectiveness 

of marketing campaigns: EEG can be used to evaluate the 

effectiveness of different marketing campaigns, such as video 

ads or social media posts [18]. This information can be used 

to optimize marketing strategies and increase the 

effectiveness of advertising spend. Understanding consumer 

decision-making: EEG can provide insights into consumers' 

cognitive processes and decision-making strategies when 

making purchasing decisions [25]. This information can be 

used to optimize the product offering and pricing strategies to 

increase sales and customer satisfaction. Overall, EEG 

provides e-commerce platforms with a powerful tool to gain 

deeper insights into consumer behavior (Figure. 1B). Using 

EEG, and e-commerce platforms can optimize their websites 

or mobile apps, design more effective marketing campaigns, 

and increase customer satisfaction and loyalty. 

  

IV. USING EEG TO TEST WEBSITE DESIGN AND LAYOUT 

EEG can be used to test website design and layout by 

measuring brain activity in response to different website 

elements. EEG is a non-invasive method of recording 

electrical activity in the brain, which can provide valuable 

insights into how users interact with a website [26]. Here are 

some potential benefits of using EEG to test website design 

and layout: Objective measurements: EEG provides objective 

measurements of brain activity, which can provide a more 

accurate understanding of how users respond to different 

website elements [27]. This can help designers make more 

informed decisions about website design and layout. Real-

time feedback: EEG can provide real-time feedback on how 

users respond to different website elements [28]. This can 

help designers make immediate adjustments to the website 

design to improve the user experience. Understanding user 

preferences: EEG can provide insights into user preferences 

and emotional responses to different website elements [13]. 

This can help designers create a website that is more 

appealing and engaging to users. Using EEG to test website 
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design and layout can provide valuable insights into how 

users interact with a website, which can help designers make 

informed decisions about website design and layout to 

improve the user experience [29]. 

V. CONCLUSION 

A. Summary of key points 

Here are the key points to consider when using EEG, MRI, 

Eye-Tracking, and Face Readers to analyze consumer 

behavior in e-commerce: EEG can provide insights into 

consumer cognitive processes and emotional responses to 

website design and product information. MRI can provide 

valuable insights into how consumers process and evaluate 

pricing and product information, identifying key influencers, 

and emotional responses and improving pricing and 

marketing strategies. Eye-tracking can measure attention-

grabbing areas on a website or product display, optimize the 

website and product design, improve user experience, 

enhance marketing strategies, and cost-effectively measure 

user attention. Finally, face readers can analyze facial 

expressions to understand consumer emotions, improve 

marketing strategies, identify critical emotions, provide real-

time feedback, and offer a cost-effective way to gain valuable 

insights into consumer emotions. Combining these 

technologies can help businesses better understand consumer 

behavior in e-commerce, develop more effective marketing 

strategies, and ultimately drive revenue growth. 

B. Future directions and areas for further research 

While EEG, MRI, Eye-Tracking, and Face Readers have 

shown promise in analyzing consumer behavior in e-

commerce, there are still many areas for further research and 

future directions to explore. Some potential areas for further 

research include Multi-modal data integration: Combining 

multiple technologies such as EEG, MRI, Eye-Tracking, and 

Face Readers could provide more comprehensive insights 

into consumer behavior in e-commerce. Integration of these 

data can give us a better understanding of the relationship 

between cognitive, emotional, and attentional processes [30] 

and the impact of marketing and pricing strategies on 

consumer decision-making. Longitudinal studies: 

Longitudinal studies could help us track changes in consumer 

behavior over time and help us understand how marketing 

and pricing strategies impact long-term consumer decisions. 

Personalization: Personalization is increasingly important in 

e-commerce, and further research could explore how these 

technologies can be used to create personalized experiences 

based on individual cognitive, emotional, and attentional 

profiles. Overall, further research and future directions in 

using EEG, MRI, Eye-Tracking, and Face Readers to analyze 

consumer behavior in e-commerce can help us better 

understand consumer decision-making processes and create 

more effective marketing and pricing strategies. 
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