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Purpose: The purpose of this publication is to present the applications of usage of business 8 

analytics in energy management. 9 

Design/methodology/approach: Critical literature analysis. Analysis of international literature 10 

from main databases and polish literature and legal acts connecting with researched topic.  11 

Findings: The advantages of using business analytics in energy management are substantial, 12 

including cost reduction, enhanced energy efficiency, and sustainability alignment.  13 

This approach also provides real-time monitoring and control capabilities, predictive 14 

maintenance, and compliance with regulatory requirements. However, it comes with challenges 15 

such as data integration complexity, data quality, and security issues, as well as the need to 16 

address high implementation costs and talent gaps. Business analytics is a game-changer in 17 

energy management within Industry 4.0, offering numerous benefits but also requiring 18 

organizations to overcome significant challenges. Embracing these complexities will enable 19 

organizations to thrive in this dynamic landscape while contributing to a sustainable and 20 

efficient future. 21 
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1. Introduction 25 

Business analytics plays a pivotal role in the era of modern business, particularly when it 26 

comes to product customization and personalization. In an increasingly competitive 27 

marketplace where consumers are inundated with choices, tailoring products and services to 28 

individual preferences has become a strategic imperative for companies seeking to thrive and 29 

grow. In this paper, we delve into how business analytics is leveraged to drive product 30 
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customization and personalization, delivering enhanced customer experiences and bolstering 1 

bottom lines. 2 

The purpose of this publication is to present the applications of usage of business analytics 3 

in energy management. 4 

2. Customization and personalization of product – the usage of business 5 

analytics 6 

The role of personalization and customization of products in Industry 4.0 is pivotal and 7 

transformative. Industry 4.0, also known as the Fourth Industrial Revolution, represents  8 

a paradigm shift in manufacturing and production, characterized by the integration of digital 9 

technologies, automation, data analytics, and the Internet of Things (IoT) into industrial 10 

processes. Industry 4.0 enables companies to create highly personalized products that cater to 11 

individual customer preferences. Customers today expect products that align with their unique 12 

needs and tastes. By leveraging advanced technologies, companies can deliver products that 13 

resonate with each customer on a personal level, thereby enhancing the overall customer 14 

experience (Wolniak, 2016; Czerwińska-Lubszczyk et al., 2022; Drozd, Wolniak, 2021; 15 

Gajdzik, Wolniak, 2021, 2022; Gębczyńska, Wolniak, 2018, 2023; Grabowska et al., 2019, 16 

2020, 2021; Wolniak et al., 2023; Wolniak, Grebski, 2023; Wolniak, Skotnicka-Zasadzień, 17 

2023; Jonek-Kowalska, Wolniak, 2023). 18 

Personalization in Industry 4.0 goes beyond simple customization; it involves mass 19 

customization, where products can be tailored to suit individual preferences on a large scale. 20 

This is achieved by combining automation and digital technologies to efficiently produce 21 

customized products at a scale and cost that was previously unattainable. Personalization and 22 

customization allow for demand-driven manufacturing (Wolniak, Grebski, 2018; Wolniak  23 

et al., 2019, 2020; Wolniak, Habek, 2015, 2016; Wolniak, Skotnicka, 2011; Wolniak, Jonek-24 

Kowalska, 2021; 2022).. Instead of producing items in large quantities and hoping they sell, 25 

businesses can produce goods based on actual customer demand. This reduces inventory costs, 26 

waste, and the risk of overproduction (Jonek-Kowalska, Wolniak, 2021, 2022; Jonek-Kowalska 27 

et al., 2022; Kordel, Wolniak, 2021, Orzeł, Wolniak, 2021, 2022, 2023; Rosak-Szyrocka et al., 28 

2023; Gajdzik et al., 2023; Ponomarenko et al., 2016; Stawiarska et al., 2020, 2021; Stecuła, 29 

Wolniak, 2022; Olkiewicz et al., 2021). 30 

Industry 4.0 relies heavily on data collection and analysis. Personalization and customization 31 

generate valuable data about customer preferences and behavior. This data can be used not only 32 

to tailor products but also to gain insights into market trends, enabling companies to make 33 

informed decisions about product development and marketing strategies (Wolniak, Skotnicka-34 



The applications of business analytics… 721 

Zasadzień, 2008, 2010, 2014, 2018, 2019, 2022; Wolniak, 2011, 2013, 2014, 2016, 2017, 2018, 1 

2019, 2020, 2021, 2022; Gajdzik, Wolniak, 2023; Wolniak, 2013, 2016; Hys, Wolniak, 2018). 2 

Customized products often require stringent quality control measures to ensure they meet 3 

the unique specifications of each customer. Industry 4.0 technologies, including sensors and 4 

data analytics, enable real-time quality monitoring and rapid adjustments in production to 5 

maintain high-quality standards. Personalization can contribute to sustainability efforts by 6 

reducing waste. When products are made to order, there is less excess inventory that may go 7 

unsold and end up as waste. This aligns with the growing demand for eco-friendly and 8 

sustainable practices. 9 

Business analytics starts with data collection and analysis. By mining customer data from 10 

various sources such as online behavior, purchase history, and demographic information, 11 

companies gain valuable insights into customer preferences, behavior patterns, and desires. 12 

These insights serve as the foundation for effective product customization and personalization 13 

strategies. Analytics helps in segmenting customers into distinct groups based on shared 14 

characteristics or behaviors (Ghibakholl et al., 2022). These segments can range from broad 15 

categories to highly specific niches. Once segments are defined, companies can target each 16 

group with customized products or offerings that are tailored to their unique needs and 17 

preferences. This approach is far more effective than one-size-fits-all marketing strategies 18 

(Scappini, 2016). 19 

Product recommendations are one of the most visible forms of personalization. Businesses 20 

employ recommendation engines that use complex algorithms, often driven by machine 21 

learning, to suggest products or content to customers (Nourani, 2021). These recommendations 22 

are based on the customer's past interactions, as well as the behavior of similar customers. 23 

Amazon's product recommendation system is a prime example of this in action. Analytics also 24 

facilitates dynamic pricing, where prices are adjusted in real-time based on various factors, 25 

including demand, competitor pricing, and customer behavior (Charles et al., 2023). Airlines 26 

and ride-sharing services like Uber employ this strategy to optimize revenue. It allows 27 

businesses to offer personalized pricing to different customer segments, increasing the 28 

likelihood of purchase (Bakir, Dahlan, 2022). Analytics is instrumental in conducting A/B tests, 29 

where different versions of a product or website are shown to different groups of users,  30 

and their interactions are analyzed. This helps in fine-tuning product features or website layouts 31 

to maximize user engagement and conversion rates, making the user experience more personal 32 

and effective. In manufacturing and e-commerce, analytics plays a crucial role in optimizing 33 

supply chains to meet the demands of custom or personalized products efficiently. Predictive 34 

analytics can help forecast demand for specific variations of a product, reducing waste and 35 

improving inventory management (Greasley, 2019). 36 

Listening to customer feedback through surveys, reviews, and social media is vital for 37 

product improvement and personalization. Advanced sentiment analysis tools can help 38 

businesses extract actionable insights from unstructured textual data, enabling them to make 39 
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data-driven decisions to enhance their products. With the advancement of technology, real-time 1 

personalization is becoming more prevalent (Javaid, Haleem, 2020). Websites and mobile apps 2 

can adapt their content and user interfaces on the fly based on a user's behavior and preferences. 3 

This level of personalization enhances the user experience and increases engagement (Peter  4 

et al., 2023). 5 

Businesses can use predictive analytics to anticipate what features or customizations 6 

customers will desire in the future (Di Marino et al., 2023). This foresight informs product 7 

development efforts, ensuring that new offerings align with evolving customer needs and 8 

preferences. Ultimately, effective product customization and personalization driven by business 9 

analytics can provide a significant competitive advantage. Companies that can consistently 10 

deliver tailored experiences are more likely to build customer loyalty, increase customer 11 

lifetime value, and outperform competitors (Cillo et al., 2022). 12 

The integration of business analytics into product customization and personalization 13 

strategies has revolutionized the way companies interact with their customers. By leveraging 14 

data-driven insights, businesses can create highly tailored experiences that resonate with 15 

individual preferences, resulting in increased customer satisfaction, loyalty, and profitability 16 

(Akundi et al., 2022). As technology and analytics continue to advance, the potential for even 17 

more sophisticated personalization and customization is bound to grow, reshaping the 18 

landscape of business in the process (Adel, 2022). 19 

Table 1 contains descriptions of how business analytics is used in product customization and 20 

personalization. This comprehensive table highlights the diverse applications of business 21 

analytics in customizing and personalizing products, underlining their importance in improving 22 

customer experiences and driving business success in various industries. 23 

Table 1.  24 
The usage of business analytics in product customization and personalization 25 

Application of 

Business Analytics 
Description Examples/Use Cases 

Customer 

Segmentation 

Utilizes data analysis to 

categorize customers into 

groups based on shared 

characteristics or behaviors. 

- Segmenting online shoppers into categories like 

"frequent buyers," "bargain hunters," or "luxury 

shoppers." - Tailoring marketing campaigns to 

specific segments. - Creating personalized product 

recommendations for each segment. 

Recommendation 

Engines 

Employs complex algorithms 

to suggest products or content 

to customers based on their 

past interactions. 

- Netflix recommending movies and TV shows based 

on viewing history. - Amazon suggesting products 

related to recent purchases. - Spotify curating 

playlists based on a user's listening habits. 

Dynamic Pricing 

Adjusts prices in real-time 

based on factors like demand, 

competitor pricing, and 

customer behavior. 

- Airlines offering personalized pricing based on 

factors like travel dates and browsing history. - E-

commerce platforms adjusting prices for products 

based on demand and inventory levels. 

A/B Testing 

Conducts experiments with 

different product versions to 

optimize features and layouts 

for user engagement. 

- Testing two different website layouts to see which 

one results in more conversions. - Trying out various 

email subject lines to see which one generates more 

click-throughs. - Testing different product images to 

improve click-through rates in an app. 
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Cont. table 1. 1 

Supply Chain 

Optimization 

Uses predictive analytics to 

forecast demand for custom or 

personalized products, 

reducing waste. 

- Fashion retailers using data to predict which 

clothing items will be popular in different regions and 

seasons. - Food delivery services optimizing routes 

and inventory to minimize food waste. - 

Manufacturing companies producing customized 

goods based on anticipated demand. 

Customer Feedback 

Analysis 

Analyzes feedback through 

surveys and reviews, 

extracting insights for data-

driven product improvements. 

- Analyzing customer reviews to identify common 

complaints or suggestions for product enhancement. - 

Conducting sentiment analysis on social media 

comments to gauge public opinion about a brand or 

product. - Using chatbot interactions to identify 

customer pain points and improve service. 

Real-time 

Personalization 

Adapts website or app content 

and interfaces in real-time 

based on user behavior and 

preferences. 

- E-commerce sites displaying product 

recommendations as users browse. - Personalized 

content recommendations on news websites. - 

Customizing the layout and content of a mobile app's 

home screen based on user interaction patterns. 

Predictive 

Analytics for 

Development 

Anticipates future customer 

needs and preferences, guiding 

the development of new 

product features. 

- Automakers using data to predict consumer 

preferences for features in future car models. - Tech 

companies developing AI-powered voice assistants 

based on an understanding of user needs. - 

Subscription services adding new content based on 

predictive analytics of user interests. 

Competitive 

Advantage 

Provides a significant edge by 

enhancing customer 

satisfaction, loyalty, and 

profitability through 

personalization. 

- Brands like Starbucks using personalized offers and 

rewards to build customer loyalty. - E-commerce 

platforms competing by offering highly customized 

shopping experiences. - Financial institutions 

providing tailored investment advice based on 

individual goals and risk profiles. 

Source: (Adel, 2022; Akundi et al., 2022; Olsen, 2023; Aslam et al., 2020; Bakir, Dahlan, 2022; Cillo 2 
et al., 2022; Ghibakholl et al., 2022, Javaid, Haleem, 2020, Javaid et al., 2020; Cam et al., 2021; Charles 3 
et al., 2023; Greasley, 2019; Hurwitz at al., 2015; Nourani, 2021; Peter et al., 2023). 4 

3. Software used in customization and personalization of product 5 

In today's highly competitive business landscape, the ability to customize and personalize 6 

products has become a strategic imperative. This customization not only caters to individual 7 

customer preferences but also creates a unique and engaging experience that can set a company 8 

apart from its competitors. To achieve this level of personalization, businesses rely on a range 9 

of software and applications designed to tailor products and services to the specific needs and 10 

desires of each customer. Here, we explore some notable examples of such software and their 11 

applications in the realm of product customization and personalization. 12 

Adobe Photoshop is a venerable image editing software that empowers designers and 13 

marketers to create and modify visual elements with precision. Its versatility is evident in its 14 

use across various domains. For instance, it is commonly employed in customizing images and 15 

graphics on promotional merchandise like T-shirts and coffee mugs. Furthermore, it plays  16 

a pivotal role in personalizing digital marketing materials such as banners and advertisements. 17 
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In the world of e-commerce, businesses frequently rely on Adobe Photoshop to edit product 1 

images, showcasing custom options to potential buyers (Castro et al., 2014; Wang et al., 2023).  2 

Salesforce Marketing Cloud is a comprehensive marketing automation platform that equips 3 

businesses with the tools they need to launch highly personalized marketing campaigns and 4 

gain valuable insights through data analysis. This platform is instrumental in personalization 5 

efforts. For example, it enables businesses to send precisely targeted email campaigns that 6 

contain tailored content and product recommendations. Additionally, it aids in segmenting 7 

customer data to create marketing lists that are finely tuned to individual preferences.  8 

The platform's analytics capabilities allow companies to gain deeper insights into customer 9 

behavior, which can then be leveraged to refine marketing strategies. 10 

Adobe Experience Manager is a content management solution designed to create and deliver 11 

personalized digital experiences. It is widely used to customize website content based on user 12 

behavior and preferences. For example, a visitor browsing for sports equipment may see sports-13 

related content, while another interested in fashion may encounter fashion-focused content. 14 

Adobe Experience Manager also manages and delivers personalized content for e-commerce 15 

platforms, ensuring that each user is presented with products and offers tailored to their 16 

interests. Furthermore, it facilitates the creation of personalized landing pages for marketing 17 

campaigns, optimizing engagement and conversion rates. 18 

Dynamic Yield is a personalization platform powered by artificial intelligence (AI) that 19 

specializes in optimizing content and product recommendations across digital channels. 20 

Businesses employ Dynamic Yield to provide personalized product recommendations on  21 

e-commerce websites. For instance, when a user browses a clothing website, this platform can 22 

suggest items based on the user's browsing and purchase history. Dynamic Yield also excels in 23 

optimizing website content, images, and messaging for different customer segments, ensuring 24 

that the user experience is highly individualized. Furthermore, it plays a significant role in A/B 25 

testing, where personalized versus non-personalized experiences are compared to measure their 26 

impact and make data-driven decisions for improvements. 27 

Optimizely is an experimentation and personalization platform that enables organizations to 28 

test and deliver personalized experiences to their audiences. This platform is highly versatile 29 

and finds applications across various industries. For instance, businesses use Optimizely to 30 

conduct A/B tests to optimize website and app layouts for different user segments. By doing 31 

so, they can identify the most effective designs and interfaces for various customer groups. 32 

Additionally, Optimizely facilitates personalization by allowing businesses to tailor user 33 

interfaces and content based on user preferences. It can also be employed to implement dynamic 34 

pricing experiments, helping companies maximize their revenue by adjusting prices in real-time 35 

based on demand and other factors (Du et al., 2023; Fjellström, Osarenkhoe, 2023). 36 

Segment is a customer data platform that plays a crucial role in gathering and integrating 37 

customer data from multiple sources. This platform is invaluable for personalization efforts as 38 

it enables businesses to consolidate customer data from websites, mobile apps, and third-party 39 
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sources. By doing so, it creates unified customer profiles that provide a comprehensive view of 1 

individual preferences and behaviors. This unified data can then be harnessed for 2 

personalization across various marketing and analytics tools, ensuring a consistent and 3 

personalized customer experience. 4 

Algolia is a search and discovery API that enhances search functionality on websites and 5 

apps. It is a vital tool for e-commerce and content-based platforms seeking to deliver highly 6 

personalized search results and recommendations. For instance, Algolia is used to implement 7 

advanced search features on e-commerce websites, such as typo tolerance and synonym 8 

support, ensuring that users find what they are looking for quickly and easily. Additionally, 9 

Algolia excels in providing personalized product recommendations based on user search 10 

queries and browsing behavior. It also enables location-based personalization by displaying 11 

nearby stores or services in search results, enhancing the user experience further. 12 

Monetate is a personalization platform that focuses on delivering tailored content and 13 

product recommendations to website visitors. This platform is particularly adept at enhancing 14 

the user experience on e-commerce websites. For example, it is employed to display 15 

personalized banners, product recommendations, and content based on user behavior, creating 16 

a more engaging and relevant browsing experience. Monetate is also instrumental in A/B 17 

testing, allowing businesses to measure the impact of personalization efforts versus generic 18 

website experiences. Furthermore, it aids in personalizing the checkout process, showing 19 

relevant upsell and cross-sell products to maximize conversion rates and revenue (Zeng et al., 20 

2022; Pech, Vrchota, 2022). 21 

Table 2 is listing examples of software and applications used in the customization and 22 

personalization of products, along with descriptions of their usage. These software and 23 

applications represent just a fraction of the diverse tools available to businesses for the 24 

customization and personalization of products and services. Their versatility and capabilities 25 

empower companies to create memorable and unique customer experiences, leading to 26 

increased customer satisfaction, brand loyalty, and ultimately, business success in today's 27 

competitive market. 28 

Table 2.  29 
The usage of business analytics in customization and personalization of product 30 

Software/Application Description Usage Examples 

Adobe Photoshop 

A professional image editing 

software that allows 

designers to create and 

modify visual elements for 

personalized products. 

- Customizing images and graphics on promotional 

merchandise like T-shirts and mugs. - Personalizing 

digital marketing materials such as banners and 

advertisements. - Editing product images for e-

commerce websites to showcase custom options. 

Salesforce Marketing 

Cloud 

A marketing automation 

platform that provides tools 

for creating personalized 

marketing campaigns and 

analyzing customer data. 

- Sending personalized email campaigns with 

tailored content and product recommendations. - 

Segmenting customer data to create targeted 

marketing lists. - Analyzing customer behavior and 

engagement to refine marketing strategies. 

  31 
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Cont. table 2. 1 

Adobe Experience 

Manager 

A content management 

solution that enables the 

creation and delivery of 

personalized digital 

experiences. 

- Customizing website content based on user 

behavior and preferences. - Managing and 

delivering personalized content for e-commerce 

platforms. - Creating personalized landing pages for 

marketing campaigns. 

Dynamic Yield 

A personalization platform 

that uses AI to optimize 

content and product 

recommendations across 

digital channels. 

- Providing personalized product recommendations 

on e-commerce websites. - Optimizing website 

content, images, and messaging for different 

customer segments. - A/B testing personalized 

versus non-personalized experiences to improve 

conversion rates. 

Optimizely 

An experimentation and 

personalization platform that 

allows businesses to test and 

deliver personalized 

experiences. 

- Conducting A/B tests to optimize website and app 

layouts for different user segments. - Personalizing 

the user interface and content based on user 

preferences. - Implementing dynamic pricing 

experiments to maximize revenue. 

Segment 

A customer data platform 

that collects and integrates 

customer data from various 

sources for better 

personalization. 

- Consolidating customer data from websites, 

mobile apps, and third-party sources. - Creating a 

unified customer profile to deliver consistent, 

personalized experiences. - Enabling the use of 

customer data for personalization across various 

marketing and analytics tools. 

Algolia 

A search and discovery API 

that helps businesses deliver 

fast and relevant search 

results and 

recommendations. 

- Implementing advanced search functionality with 

typo tolerance and synonym support on e-

commerce websites. - Providing personalized 

product recommendations based on user search 

queries and browsing behavior. - Enabling location-

based personalization by showing nearby stores or 

services in search results. 

Monetate (now part of 

Kibo) 

A personalization platform 

that delivers tailored content 

and product 

recommendations to website 

visitors. 

- Displaying personalized banners, product 

recommendations, and content based on user 

behavior. - A/B testing personalized versus generic 

website experiences to measure impact. - 

Personalizing the checkout process by showing 

relevant upsell and cross-sell products. 

Qlik Sense 

A business intelligence and 

data visualization tool that 

helps organizations analyze 

and visualize customer data. 

- Creating interactive dashboards to explore 

customer behavior and preferences. - Generating 

data-driven insights into customer segments for 

personalized marketing campaigns. - Analyzing 

historical sales data to forecast future product 

customization trends. 

SmarterHQ 

A customer data and 

personalization platform that 

enables brands to 

personalize marketing 

communications. 

- Sending personalized email recommendations for 

products based on customer browsing and purchase 

history. - Creating triggered marketing campaigns 

based on real-time customer behavior. - 

Personalizing website content and promotions in 

real-time to increase engagement. 

Source: (Adel, 2022; Akundi et al., 2022; Olsen, 2023; Aslam et al., 2020; Bakir, Dahlan, 2022; Cillo 2 
et al., 2022; Ghibakholl et al., 2022, Javaid, Haleem, 2020, Javaid et al., 2020; Cam et al., 2021; Charles 3 
et al., 2023; Greasley, 2019; Hurwitz et al., 2015; Nourani, 2021; Peter et al., 2023; Castro et al., 2014; 4 
Wang et al., 2023; Du et al., 2023; Fjellström, Osarenkhoe, 2023; Zeng et al., 2022; Pech, Vrchota, 5 
2022). 6 

  7 
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4. Conclusion 1 

In the rapidly evolving landscape of modern business, the role of business analytics is 2 

paramount, especially concerning the customization and personalization of products. In an era 3 

where consumers are bombarded with choices, tailoring products and services to individual 4 

preferences has become not only a strategic move but a necessity for companies striving to 5 

excel in a competitive market. This article has delved into how business analytics serves as the 6 

driving force behind product customization and personalization, ultimately leading to enhanced 7 

customer experiences and bolstered bottom lines. 8 

The primary objective of this publication has been to shed light on the diverse applications 9 

of business analytics in energy management. However, the focus has been on how business 10 

analytics transforms the realm of product customization and personalization, offering insights 11 

into customer behavior, preferences, and desires, which serve as the foundation for effective 12 

strategies. Through segmentation, companies can divide their customer base into distinct 13 

groups, allowing them to offer customized products and services tailored to each group's unique 14 

needs and preferences, thus transcending the limitations of one-size-fits-all marketing. 15 

Recommendation engines, powered by complex algorithms and machine learning, stand as 16 

visible examples of personalization in action. These engines suggest products and content based 17 

on a customer's past interactions and the behavior of similar customers, as seen in Amazon's 18 

product recommendation system. Dynamic pricing, real-time personalization, A/B testing,  19 

and supply chain optimization are other areas where business analytics plays a pivotal role, 20 

ensuring that products are not only personalized but also efficiently delivered to meet specific 21 

demands. 22 

Customer feedback analysis through surveys, reviews, and sentiment analysis tools is vital 23 

for product improvement and personalization, allowing businesses to make data-driven 24 

decisions. Predictive analytics anticipates future customer needs, guiding product development 25 

efforts to ensure alignment with evolving preferences. In essence, effective product 26 

customization and personalization driven by business analytics confer a significant competitive 27 

advantage, enhancing customer satisfaction, loyalty, and profitability, ultimately outperforming 28 

competitors. 29 

The integration of business analytics into product customization and personalization 30 

strategies has revolutionized the way companies engage with their customers. By leveraging 31 

data-driven insights, businesses can craft highly tailored experiences that resonate with 32 

individual preferences, resulting in increased customer satisfaction, brand loyalty,  33 

and profitability. As technology and analytics continue to advance, the potential for even more 34 

sophisticated personalization and customization is bound to grow, reshaping the landscape of 35 

business in the process. 36 
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Moreover, this article has provided a comprehensive overview of the software and 1 

applications that are instrumental in the customization and personalization of products.  2 

From Adobe Photoshop's image editing capabilities to Salesforce Marketing Cloud's marketing 3 

automation prowess, these tools empower businesses to create unique and engaging 4 

experiences. Adobe Experience Manager streamlines content personalization, while Dynamic 5 

Yield and Optimizely utilize cutting-edge technologies to optimize content and personalize user 6 

interfaces. Segment facilitates the consolidation of customer data, Algolia enhances search 7 

functionality, and Monetate focuses on delivering tailored content and recommendations. 8 

In conclusion, business analytics has evolved into a crucial driver of innovation and 9 

customer-centricity in modern business. Its applications in product customization and 10 

personalization are not only transforming industries but also redefining the relationship between 11 

businesses and their customers. As companies continue to harness the power of data and 12 

analytics, the future holds the promise of even more personalized and customized experiences, 13 

further solidifying the pivotal role of business analytics in the ever-changing landscape of 14 

commerce. 15 
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