
Technium

45/2023

2023
A new decade for social changes

Social Sciences

Technium.

Powered by



 

 

 

 

 

 

The Promise and Peril of Big Data in Driving Consumer 

Engagement 

Vasilopoulou, Ch., Theodorakopoulos, L., Giotopoulos, K. 

Entrepreneurship & Digital Innovation Laboratory, University of Patras, Greece 

theodleo@upatras.gr 

Abstract. The advent of big data has transformed the way in which businesses interact with 

consumers. With the ability to collect and analyze vast amounts of data from multiple sources, 

companies are now able to gain insights into consumer behavior that were previously impossible. 

This paper explores the relationship between big data, consumer behavior, digital marketing and 

personalizing the customer experience. It examines the ways in which big data is being used to 

gain insights into consumer behavior, the benefits and limitations of using big data, ethical 

considerations and the role of digital marketing in leveraging big data to create more effective 

marketing strategies.  
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1. Introduction 

In today's data-driven world, companies are collecting vast amounts of information 

about their customers, from their browsing and purchasing habits to their personal preferences 

and behaviors. This data is often referred to as "big data," and it has the potential to transform 

the way companies engage with their customers (Bathla et al., 2022). By analyzing this data, 

companies can gain insights into their customers' needs and preferences, allowing them to tailor 

their marketing and advertising efforts to drive greater engagement and loyalty (Halkiopoulos 

et al., 2020). However, as with any powerful tool, big data also poses significant risks and 

challenges. Due to the fact that businesses must make sure they are using customer data 

responsibly and transparently, this also creates significant ethical and private concerns. In this 

context, it is important to consider the promise and peril of big data in driving consumer 

engagement (Anshari et al., 2019). The promise of big data lies in its ability to provide 

companies with a deeper understanding of their customers. By analyzing large volumes of data, 

companies can identify patterns and trends in customer behavior, allowing them to develop 

more targeted and personalized marketing and advertising campaigns (Bianchi, 2020; 

Blackburn & Boris, 2020; Kotras, 2020). This can lead to increased engagement, loyalty, and 

ultimately, sales (Panteli, et al., 2021). 
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2. Literature Review 

Big Data into Consumer Behavior 

One of the primary benefits of using big data to gain insights into consumer behavior 

is that it allows companies to analyze vast amounts of data from multiple sources. By analyzing 

data from social media platforms, companies can gain insights into consumer sentiment and 

preferences (Chaudhary et al., 2021). For example, by monitoring social media conversations 

about their brand or industry, companies can identify emerging trends and consumer 

preferences that can inform their marketing strategies (Gkintoni et al., 2023). Similarly, by 

analyzing data from e-commerce platforms, companies can gain insights into consumer 

purchase behavior (Panas et al., 2022). By tracking consumers' purchase histories, companies 

can identify patterns and trends in the types of products that consumers are buying (Currie et 

al., 2020). This information can be used to inform product development and marketing 

strategies. In addition, by analyzing data from mobile devices, companies can gain insights into 

consumer location and behavior (Antonopoulou et al., 2022b; 2023). For example, by tracking 

consumers' location data, companies can identify patterns in the places that consumers visit and 

the types of activities they engage in (Halkiopoulos et al., 2021). This information can be used 

to create more targeted marketing campaigns that reach consumers when they are most likely 

to be interested in a particular product or service (Giannoukou et al., 2023). 

 

Big Data into Consumer Neuroscience  

Individual existence is undergoing a digital transformation. This procedure induces a 

paradigm shift in consumer behavior and analysis of consumer trends. As a result, a positivist 

and digitally supported perspective has emerged in the process of analyzing consumer trends. 

With the advent of big data analysis, intuition and foresight have begun to be supported. This 

is due to the fact that digital technologies cause consumers to generate massive amounts of data 

via devices and platforms (Giannoulis et al., 2022). In addition, techniques such as consumer 

neuroscience, which combines neuroscience and marketing, create new opportunities for 

promoting education (Antonopoulou et al., 2022a; 2021c) and analyzing consumer trends. 

Marketing concepts, methodologies, and instruments have remained largely unaltered for a 

considerable length of time. Changing market structures (e.g., offline to online, globalization, 

hypercompetitive environment, rising demand) necessitate new marketing methodologies and 

tools, such as consumer neurology, that can react to this new situation (Gousteris et al., 2023). 

Consumer Neuroscience is the study of the neuropsychological mechanisms that support and 

direct consumer behavior and decision-making (Gkintoni et al., 2023b). Consumer 

neuroscience employs both psychological and neurological techniques to investigate marketing-

related issues pertaining to purchasing behavior, thereby providing scientific explanations for 

consumer preferences and behaviors. Numerous studies (Antonopoulou et al., 2023; de Sousa, 

2018; Halkiopoulos et al., 2023) have examined the advantages of using neuroscience tools in 

marketing. In addition, a number of studies provide an overview of the most prevalent 

neuroscience tools that could be used in consumer neuroscience tools, such as EEG and fMRI 

(Halkiopoulos et al., 2022). However, there is a dearth of literature that surveys these 

instruments and provides practitioners and researchers with guidance. 

 

Limitations of Using Big Data 

While big data can provide valuable insights into consumer behavior, there are also 

limitations to its use (Halkiopoulos et al., 2023). One of the key limitations is that the data may 

not always be accurate or complete. For example, social media data may be biased, as it only 
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reflects the opinions of those who are active on social media platforms. In addition, data from 

mobile devices may be incomplete, as not all consumers use their devices in the same way. 

Another limitation of using big data to gain insights into consumer behavior is that it can be 

difficult to interpret the data. While big data can provide a wealth of information, it can also be 

overwhelming (Thanasas et al., 2022). Companies need to have the resources and expertise to 

analyze the data effectively, and to extract insights that are relevant and actionable (Gkintoni et 

al., 2021a). One more limitation of big data is the issue of data privacy and security (Stamatiou 

et al., 2022). As businesses collect and store vast amounts of consumer data, they must ensure 

that they are complying with relevant regulations and protecting consumer privacy. This can be 

particularly challenging in industries such as healthcare and finance, where sensitive personal 

information is often collected and analyzed (Gkintoni et al., 2021c; Rahimzadeh, 2021). Any 

data breaches or unauthorized access to consumer data can result in significant reputational and 

financial damage for the business, as well as legal liabilities (Sarigiannidis et al., 2021). Also, 

one last limitation of big data is that it may not always capture the full picture of consumer 

behavior. While big data can provide insights into consumer preferences and behaviors based 

on their online activities, it may not capture all the factors that influence their decision-making 

(Crawford et al., 2023). For example, it may not account for the impact of personal 

relationships, word-of-mouth recommendations, or other non-digital factors. Therefore, 

businesses need to be mindful of the limitations of big data and supplement their analysis with 

other sources of information to gain a more comprehensive understanding of consumer behavior 

(Halkiopoulos et al., 2022). 

 

Digital Marketing and Big Data 

Digital marketing plays a critical role in leveraging big data to create more effective 

marketing strategies (Halkiopoulos et al., 2023). By using data-driven insights, digital 

marketers can create more personalized, targeted experiences for consumers. For example, by 

analyzing consumer purchase histories, digital marketers can create targeted email campaigns 

that feature products or services that are likely to be of interest to individual consumers. 

Similarly, by analyzing consumer location data, digital marketers can create more targeted 

advertising campaigns that reach consumers when they are most likely to be interested in a 

particular product or service (Song, 2021). By leveraging big data, digital marketers can create 

more effective campaigns that are tailored to individual consumers' preferences and behaviors 

promoting cognition and emotion of target group (Gkintoni & Dimakos, 2022; Gkintoni et al., 

2023a). However, digital marketers also need to be mindful of the ethical implications of using 

big data to inform their marketing strategies exercising principles of transformative leadership 

(Antonopoulou et al., 2019; 2020;2021b). Consumers may be uncomfortable with the idea of 

their personal data being collected and analyzed without their knowledge or consent (Stewart, 

2021). Digital marketers need to be transparent about how they are collecting and using 

consumer data and ensure that they are complying with relevant data privacy regulations. 

Another challenge for digital marketers is the need to balance the use of big data with the need 

to create authentic, human connections with consumers (Farmakopoulou et al., 2023). While 

data-driven insights can be valuable, they are not a substitute for genuine human interaction. 

Digital marketers need to find ways to use data to enhance, rather than replace, the human 

element of marketing. 

Moreover, using big data to create personalized marketing campaigns, businesses can 

also use data to optimize their overall marketing strategy. By analyzing data on consumer 

behavior and preferences, businesses can identify trends and patterns that can inform their 
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broader marketing strategy (Soni & Sharma, 2021). For example, if a business sees a trend of 

consumers increasingly shopping online, they may choose to shift their marketing budget 

towards online advertising and e-commerce platforms. Alternatively, if a business sees a trend 

of consumers placing a high value on sustainability and ethical production, they may choose to 

emphasize those values in their marketing messaging and product offerings (Stodden, 2014). 

By using big data to inform their overall marketing strategy, businesses can ensure that they are 

targeting the right audience with the right message and adapting to changing consumer 

preferences and behaviors (Gkintoni et al., 2021b;2023b). 

Although it is important to note that big data should not be used in isolation. While 

data-driven insights are valuable, they should be used in combination with other sources of 

information, such as customer feedback and market research (Xiao et al., 2023; Zhao, 2020). 

By taking a holistic approach to data analysis, businesses can gain a more comprehensive 

understanding of their customers and market trends and create marketing strategies that are both 

data-driven and human-centric. 

 

3. Methodology 

Understanding Consumer Behavior through Big Data 

One of the keyways in which big data can be used to drive consumer engagement is 

by providing insights into consumer behavior (Gkintoni et al., 2023). By collecting and 

analyzing data from multiple sources, including social media, website analytics, and customer 

relationship management (CRM) systems, companies can gain a deep understanding of their 

customers' preferences, interests, and behaviors (Giotopoulos et al., 2019). This can enable 

companies to create more personalized and targeted experiences that are tailored to each 

individual consumer (Kaur & Sharma, 2023). 

For example, a retailer might use data from its CRM system to identify customers who 

have previously purchased products in a particular category, such as outdoor gear. The retailer 

could then use this information to send targeted email campaigns promoting new products in 

that category, or to create personalized product recommendations based on each customer's 

purchase history (Theodorakopoulos et al., 2023). 

 
Figure 1: CRM and Customer Loyalty 

 

Personalizing the Customer Experience 

Another key strategy for driving consumer engagement through big data is 

personalization (Gkintoni et al., 2023). By creating personalized experiences that are tailored 
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to each individual customer, companies can increase engagement and loyalty, and improve the 

overall customer experience. One of the most effective ways to personalize the customer 

experience is through targeted marketing campaigns. By using data to segment customers based 

on their interests and behaviors, companies can create more relevant and engaging marketing 

campaigns that are tailored to each individual (Zhong, 2022). For example, a retailer might use 

data to identify customers who have recently purchased a particular type of product, such as 

running shoes. The retailer could then create a targeted email campaign promoting 

complementary products, such as running socks or athletic apparel. In addition to targeted 

marketing campaigns, companies can also use big data to personalize the customer experience 

in other ways (Halkiopoulos & Papadopoulos, 2022). For example, a hotel might use data to 

personalize the guest experience by offering customized room amenities or personalized 

recommendations for local attractions and restaurants. 

 

Real-Time Engagement 

Another key benefit of big data is its ability to provide real-time insights into consumer 

behavior. By using real-time data analytics tools, companies can monitor customer interactions 

with their brand in real-time and respond quickly to any issues or opportunities for engagement. 

For example, a company might use real-time analytics tools to monitor social media 

conversations about their brand. If a customer posts a negative comment about the company, 

the company can quickly respond with a personalized message to address the issue and offer a 

solution. This can help to turn a negative experience into a positive one and increase customer 

loyalty and engagement. In order to identify patterns or trends, big data analysis requires the 

collection, transmission, processing, and delivery of data. The broader idea of sophisticated 

analytics includes real-time analytics. You can use real-time big data analytics tools to disclose 

information about your operations, customers, market, etc. to make this process simpler. 

Providing data to analytics and real-time predictive analytics tools as soon as it is received is 

known as real-time big data analytics. Enterprises can handle Big Data with the aid of tools like 

Apache Spark and Apache Storm. 

Figure 2: Real Time Analytics Process 
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Ethical considerations 

There are several ethical considerations associated with the use of big data in consumer 

behavior and digital marketing (Durovic & Lech, 2020). One of the key ethical considerations 

is privacy. As companies collect and analyze vast amounts of data from multiple sources, they 

must ensure that they are protecting consumers' personal information and complying with 

relevant data privacy regulations. This includes being transparent about how data is being 

collected and used, and giving consumers the option to opt-out of data collection if they so 

choose. Another ethical consideration is the potential for discrimination. Big data analysis can 

reveal patterns and trends in consumer behavior, but these patterns may not always be 

representative of the population as a whole. If data is used to make decisions about things like 

hiring or lending, it is important to ensure that these decisions are not discriminatory or biased 

in any way (Antonopoulou et al., 2021a). In addition, companies must ensure that they are using 

data-driven insights in an ethical manner. For example, personalized marketing campaigns can 

be effective, but they must not cross the line into manipulation or deception. Companies should 

strive to create authentic connections with consumers, rather than relying solely on data-driven 

insights to drive their marketing strategies (Malik & Trivedi, 2022).  

Finally, it is important to consider the potential for unintended consequences 

associated with the use of big data (Kee et al., 2022). For example, algorithms used in predictive 

modeling may not be able to account for all variables and could unintentionally perpetuate 

existing biases or inequalities. Companies must be vigilant in monitoring the outcomes of their 

data-driven strategies to ensure that they are not having unintended negative consequences 

(Theodorakopoulos et al., 2022). Overall, the ethical considerations associated with the use of 

big data in consumer behavior and digital marketing are complex and multifaceted. Companies 

must be proactive in addressing these considerations to ensure that they are using data in a 

responsible and ethical manner. 

 

4. Conclusion 

Big data has transformed the way in which businesses interact with consumers, 

providing valuable insights into consumer behavior that were previously impossible. By 

leveraging big data, companies can create more personalized, targeted experiences for 

consumers, and digital marketers can create more effective marketing strategies. However, there 

are also limitations and challenges associated with the use of big data, including concerns 

around data privacy and the need to balance data-driven insights with authentic human 

connection (Gkintoni et al., 2022). As the use of big data becomes increasingly prevalent in 

marketing, it is important for businesses to continue to educate themselves and stay up-to-date 

on best practices and emerging technologies. This includes investing in the necessary resources 

and expertise to effectively analyze and interpret big data, as well as staying informed on 

evolving data privacy regulations and ethical considerations. Additionally, businesses should 

prioritize transparency and communication with consumers regarding the collection and use of 

their data, and seek to build trust and credibility in their marketing practices. By taking a 

proactive approach to the use of big data, businesses can stay ahead of the curve and leverage 

this powerful tool to create more impactful, customer-centric marketing strategies. 

 

Future work 

Moving forward, businesses will need to explore new technologies and approaches for 

analyzing and interpreting big data. This includes machine learning algorithms, which can help 

to identify patterns and trends within large datasets, as well as predictive analytics, which can 
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be used to forecast future consumer behavior. Additionally, businesses may benefit from 

incorporating more qualitative data sources, such as customer surveys and focus groups, to 

supplement their big data analysis and gain deeper insights into consumer attitudes and 

motivations. Another area of focus for businesses is to continue to prioritize data privacy and 

security, and to remain informed on evolving regulations and industry standards. As consumers 

become increasingly aware of the value and sensitivity of their personal data, businesses must 

work to build trust and transparency around their data collection and use practices. This includes 

providing clear and accessible information about data usage and privacy policies, as well as 

implementing robust security measures to protect against data breaches and cyber-attacks. 
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