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The retail industry has been transformed by technological advancements and evolving consumer behavior. 

This paper examines the benefits, challenges, and strategic implications of Big Data Analytics (BDA) in 

the retail sector through a comprehensive review of recent literature. The findings highlight three key 

opportunities for leveraging BDA in retail: enhancing customer relationships, improving operational 

efficiency, and gaining strategic advantages. However, several challenges persist, including privacy and 

security concerns, inadequate data-driven support systems, complexities in data visualization and 

processing, and insufficient governmental support. 

 

In addition to exploring the potential advantages and limitations, this study emphasizes the strategic role 

of BDA in facilitating data-driven decision-making for retailers. By balancing these opportunities and 

challenges, retail firms can harness Big Data as a critical source of competitive advantage. Finally, the 

paper identifies future research directions to further advance the application of Big Data in the retail 

sector, aiming to address existing gaps and unlock its full potential. 
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INTRODUCTION 

 

The world of retailing has changed tremendously over the last few decades. Today, retail outlets exist 

in many forms with a greater variety of food and non-food items (Prasad & Venkatesham, 2021). The 

advent of high-speed internet and advancements in smartphone technology enable more consumers to make 

bulk retail purchases through e-commerce without being physically present in the store (Seetharaman et al., 

2016; Wixom & Watson, 2001). On the other hand, customers have changed their buying habits and patterns 

related to different needs and wants. For instance, the COVID-19 pandemic increased the consumer demand 

for non-perishable products, such as canned foods or items that are beneficial for overall health, including 
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fruits, vegetables, or immune support supplements. Retailers must respond to those changes appropriately 

and promptly to stay competitive and retain long-term customers. 

To create and initiate changes, companies analyze vast amounts of business data to make the right 

decisions at the right time. Today, companies face an explosion in data availability, and business data 

doubles every 1.2 years. Due in part to the rise of social media, the growth of cloud computing, and the 

Internet, 99.9% of business data is available in a digital form (Cebrián & Domenech 2023; Seetharaman et 

al., 2016; Shankar, 2019). Many firms struggle to collect, store, and manage large volumes of information 

(M. Sazu & S. Jahan, 2022). Another obstacle is to extract value from those enormous amounts of 

information beneficial to finding hidden patterns in data and making better business decisions. 

The availability of large amounts of structured or unstructured data refers to the term Big Data. Those 

data sets are usually too complex to be processed by traditional software tools. Big Data has five main 

characteristics: volume, velocity, variety, veracity, and value (Laney, 2001; Marr, 2015; Prasad & 

Venkatesham, 2021). Volume implies that Big Data comprises vast amounts of information from different 

sources such as Internet platforms, business transactions, customer feedback, and more. Because Big Data 

is generated quickly through various sources and continuously moves on, it is known to have a high 

velocity. Big Data ranges from simple numerical data to complex forms such as audio, videos, text, and 

images; therefore, it can be structured, unstructured, and semi-structured, meaning much variety is involved 

(Laney, 2001). Veracity indicates how much of the data is reliable, so it is crucial for data quality and trust. 

Another "V" in Big Data represents its value, which lies in its ability to produce useful insights (Marr, 

2015). Many retail businesses rely on Big Data analytics (BDA) to optimize customer and business data. 

Those actions are warehousing of information, information integration, data quality evaluation, data 

processing, and many more. BDA plays a significant role in the retail sector in Europe and America. 

Moreover, BDA accelerates data execution in a brief amount of time to produce an almost instantaneous 

result in real time, and the transfer of data throughout the organization impacts the retailing process 

(Kameswari et al., 2024). BDA has become a critical strategy for managing the vast amount of data 

currently present in the industry (M. Sazu & S. Jahan, 2022). 

Big Data and BDA greatly impact the retail industry. Retailing is selling products and services to 

consumers for personal or household use through different distribution channels (Rathod, 2021; Shankar, 

2019). The retail sector is known for above-average data availability. Retail data comes from various 

sources, such as sales data, consumer surveys, loyalty cards, store-level scanner data, household panel data, 

and so forth (Dekimpe, 2020; Santoro et al., 2018). The retail industry is expected to grow because the 

middle class, the main customer group, is increasing in size and buying power. Moreover, the frequency 

and amount of online retail purchases are rising since e-commerce provides an environment for smooth 

online shopping behavior (Seetharaman et al., 2016). Retail is highly competitive, with most of the 

competition around product pricing. The competition level is complemented by non-price factors such as 

convenience of location, assortment, display of merchandise, or reputation (Prasad & Venkatesham, 2021). 

Retailers collect and analyze real-time data to make critical business decisions. These data are integrated 

from multiple sources and often stored in a cloud-based environment. Statistical, mathematical, and 

scientific models with integrated algorithms and programs are developed for appropriate business decisions 

(Shankar, 2019). 

This research paper aims to conduct a comprehensive and up-to-date literature review, synthesizing the 

available literature on the various benefits and opportunities, as well as the potential downsides or 

limitations, of utilizing Big Data in the retail sector in a novel manner. The reviewed academic publications 

had a high citation count or were very recent. The research findings should inform about the diverse 

opportunities and limitations of Big Data to help professionals effectively balance the benefits and 

downsides of BDA, ultimately maximizing the retail potential. 

The paper focuses on the following research questions: 

1. What opportunities and benefits does Big Data offer in the retail sector? 

2. What are the challenges and downsides for retailers when using Big Data? 

3. What are the implications of BDA to retail businesses? 
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Benefits and Opportunities of Using Big Data in the Retail Industry 

Based on the available literature about the advantages of Big Data in the retail sector, we suggest 

dividing the opportunities retailers can earn by utilizing Big Data sets into three categories: customer 

relationships, business operations, and strategic leverage. Figure 1 provides an overview of each category.  

 

FIGURE 1 

BENEFITS AND OPPORTUNITIES OF USING BIG DATA IN THE RETAIL INDUSTRY 

 

Improved Customer Relationships 

• Detailed understanding of customer behavior 

• Personalized product promotions and offerings 

More Efficient Business Operations 

• Supply chain improvements 

• Inventory planning 

• Human Resource Management 

• Enrichment of individual-level data 

Strategic Leverage 

• Enriched merchandise quality and diversity 

• Item positioning on the shelves 

• Regular and instant price adjustments 

• Decisions about new store openings 

• Trend forecasting 

 

Improved Customer Relationships 

The utility of utilizing Big Data is evident in various customer-related aspects, as retailers have the 

opportunity to gather data from millions of customers (Bradlow et al., 2017). An important data source for 

customer information is social media data. Today, many retailers emphasize social networking analytics as 

an important data source (M. Sazu & S. Jahan, 2022). If retailers analyze data from different customer 

groups, they can gain insights into customer preferences, purchase behaviors, and future buying trends. 

These insights give retailers a greater sophistication and detailed understanding of consumer behavior. 

Furthermore, BDA can track purchase histories and online conversations about products or services 

(Anshari et al., 2018).  

Most retailers build an individual customer relationship management (CRM) file for each customer to 

get more insights into consumer preferences and aversions from buying approaches (Rathod, 2021; Santoro 

et al., 2018). Using historical sales data and loyalty schemes, retailers gather information that can support 

the assortment and inventory planning based on customer needs and wants in the future (Aktas & Meng, 

2017; Seetharaman et al., 2016). A sufficient quantity and variety of store products lead to more satisfied 

customers (M. Sazu & S. Jahan, 2022). For instance, if consumers’ favorite products are always available 

in a local store, consumers develop trust and a long-term relationship with the local retailer. By recoding 

consumer complaints, comments, and product ratings, retailers recognize dislikes and aversions that can 

enhance and improve the firm's operations and products, leading to more satisfied customers (M. Sazu & 

S. Jahan, 2022). When shoppers see that a firm actively cares about their voice, they may become more 

committed and loyal to their brand, leading to more long-term relationships with customers (Purgat & 

Ratajczak-Mrozek, 2018). Many retailers use consumer feedback to send personalized product 

recommendations, promotions, and offerings (Kaur et al., 2020; Prasad & Venkatesham, 2021). Even some 

retailers utilize CRM with Big Data to become more aggressive in terms of marketing strategy, such as 

push notifications through smartphones to potential target audiences (Anshari et al., 2018). Offering 
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adequate, suitable, and personalized products, services, and advertisements to customers leads to an 

increase in sales and highly satisfied customers (Purgat & Ratajczak-Mrozek, 2018; Ying et al., 2021). 

 

More Efficient Business Operations 

Other advantages of using Big Data in the retail sector can be seen in internal operations since using 

Big Data helps the retailer to increase efficacy intending to accomplish its objectives (Rathod, 2021). Big 

Data can handle marketing and commercial channels more skillfully, which enhances the company's 

standing in the supply chain (Santoro et al., 2018). An improved and synchronized supply chain helps the 

firm to deliver products and services to their customer quicker, resulting in shorter waiting times (Prasad 

& Venkatesham, 2021). Furthermore, the analysis of Big Data from store transactions supports appropriate 

and timely inventory planning necessary to ensure sufficient availability of products while minimizing 

unnecessary high storage costs or food waste caused by overstocked items (Seetharaman et al., 2016; T V 

& Jayakumar, 2017). 

Cost reduction can be also achieved by streamlining the hiring process and hiring only the necessary 

employees within the company. For instance, human resource management (HRM) can be optimized based 

on anticipated and documented store flows, as fixed costs can be continuously tracked and adjusted to 

variable circumstances, thereby reducing waste. In New York’s Big Show retail trade conference in 2014, 

companies such as Microsoft, Cisco, and IBM claimed the need for the retail industry to utilize Big Data 

for analytics for optimized staffing through data from shopping patterns, local events, and other sources (T 

V & Jayakumar, 2017). It also became clear that the data are frequently kept and used to create intricate 

plans and project budgets to open new stores (Santoro et al., 2018). In retailing, the ability to track new 

customers and link transactions over time is an important aspect for retailers. Big Data technologies expand 

the storage capacities for information, linking customer transaction data from a CRM system, demographic 

data, financial data, and in-store visitation information (Bradlow et al., 2017). Therefore, individual-level 

data becomes extremely rich and nuanced by integrating different data sources into each other. All 

operational benefits can potentially decrease operating costs, thus enhancing overall financial returns 

(Rathod, 2021). 

 

Strategic Leverage 

Using Big Data technology provides strategic benefits for retail firms (Rathod, 2021). BDA affects 

product quality, item positioning on the shelves, fraud detection, product pricing, location choices of stores, 

business strategies, and forecasting in the retail industry. One significant source of information to earn 

strategic benefits is customer data. Based on customer feedback and the purchase behavior of visitors in 

stores, retailers can focus their efforts on better quality merchandise and product diversity to retain existing 

shoppers and attract new ones. Retailers see how to enhance item positioning on the shelves by looking at 

in-store consumer data. Placing complementary food products next to each other or offering promotions 

can incentivize customers to buy more. In-store action evaluation is also a great way to detect and manage 

fraud caused by stolen products (M. H. Sazu & S. A. Jahan, 2022b). 

The prices of retail stores are very dynamic and constantly fluctuating. Therefore, finding the best price 

that keeps the profit margin high enough and encourages shoppers to buy the item (Seetharaman et al., 

2016). As stated above, the retail competition is mainly based on price, so using Big Data to make instant 

and regular price adjustments is important. Therefore, it might be beneficial to use data to forecast pricing 

aspects in the future and make pricing recommendations in advance (Prasad & Venkatesham, 2021). BDA 

can further assist retailers in making decisions regarding the opening and closing of stores, the renovation 

and expansion of existing stores, significant acquisitions, and the sale of entire networks of stores. For many 

years, choosing a retail location has required significant capital investment and, consequently, high risk for 

retail companies. Location choices are long-term and legally binding, in contrast to many other aspects of 

retail strategy that are fluid and quickly changing. Therefore, utilizing Big Data in location decisions is an 

important consideration since it can potentially improve the quality and outcome of retail location decisions 

(Aversa et al., 2021). Big Data also assists retailers in risk reductions of long-term strategic actions such as 

predicting future situations and updating the business strategy (Purgat & Ratajczak-Mrozek, 2018). 
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Retailers in the fashion industry utilize Big Data for further predictions in trend forecasting by incorporating 

Google Trends as a tool to predict the present or very near future (Silva et al., 2019). All those mentioned 

strategic benefits are useful for retailers to gain a competitive advantage over competitors and accelerate 

their growth. 

Previous research has shown that retail companies that maximize all benefits of BDA can enjoy higher 

output and productivity, inventory utilization, customer engagement, and market value (Seetharaman et al., 

2016). As stated in numbers, it was found that the use of Big Data in the retail industry has increased the 

profit margins by 60% (Rathod, 2021; Shankar, 2019). 

 

Drawbacks and Challenges of Big Data Analytics in the Retail Sector 

Besides the stated opportunities, retailers must consider many downsides of using Big Data before 

implementing those datasets. Based on the synthesized literature, we grouped challenges associated with 

Big Data in the retail sector into the following classes: privacy and security concerns, missing BDA 

infrastructure, insufficient return on investments, storing and processing issues, data quality issues, 

resistance from management, data integration complexities, missing governmental support, and 

overlooking the downsides of BDA. Figure 2 summarizes some potential challenges related to the use of 

Big Data in the retail industry.  

 

FIGURE 2 

DOWNSIDES AND CHALLENGES OF UTILIZING BDA IN THE RETAIL SECTOR 

 

 
 

Privacy and Security Concerns 

The first emerging issue retailers face is consumers’ concerns about data privacy, and it is crucial to 

explicitly get consumer permission for data gathering and processing (Raji et al., 2024). Besides privacy 

concerns on consumer-level data, retailers have to deal with data security about organizational data. Recent 

studies observed that data security and privacy are major considerations for companies when adopting BDA 

(Lutfi et al., 2022; Youssef et al., 2022). Most firms prefer not to share data with competitors and partners 

for several reasons (Santoro et al., 2018). When combined with external large data sets, the personal 

information of a person leads to the inference of new facts about that person and, commonly, these kinds 

of facts about the person are sensitive. Consumers show privacy concerns, especially over the volume of 

their personally identifiable data that is captured during their shopping trips, negatively affecting customers’ 

perceptions of the retail stores and their intention to return to the stores (Aloysius et al., 2018). Therefore, 

retailers may have to think about ways to secure consumer data better and use different approaches to 

collect, process, and use consumer data without violating privacy rights (Shankar, 2019). Customer trust is 

essential for retail success and usually takes time to build up. However, if customers feel their data is not 
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secure or data is used without their permission, they lose trust in their brand quickly (Dekimpe, 2020). 

Losing trust in a retailer can ultimately harm the repatronage intentions of customers and the store's image 

(Aloysius et al., 2018). 

To address customers' privacy and security concerns appropriately, retailers should spend sufficient 

time on the governance of Big Data, which are procedures and processes to protect consumer and 

organizational information. Many retail and financial firms have documented policies regarding Big Data 

governance in place to establish policies for ethical data collection, storage, and usage while ensuring 

compliance with privacy regulations (Ehiwe et al., 2016). On a larger scale, many US states and countries 

have their privacy laws. In January 2023, California started enforcing new additional privacy protection as 

part of their California Consumer Privacy Act (CCPA) (Bakare et al., 2024). The European Union (EU) has 

the General Data Protection Regulation (GPDR), arguably one of the toughest privacy laws imposed by a 

country (Nokhbeh Zaeem & Barber, 2020). The widescale expansion of privacy and security concerns could 

pose significant challenges for companies adopting BDA. 

 

Data-Driven Decision Support 

Big data-driven analysis, a key technology in artificial intelligence, enhances market competitiveness 

by uncovering hidden knowledge within large data sets (Li et al., 2022). This capability enables business 

leaders to make better data-driven decisions (Awan et al., 2021). Traditionally, decision-making can be 

seen as structured or unstructured, depending on the complexity of the problem. The structured process 

involves collecting data, analyzing and evaluating alternatives, making a decision, and constantly reviewing 

the decision. Given the technological progress, including the rise of big data, analytics, and artificial 

intelligence, there is an increasing demand for a novel approach to decision-making in this context. Big 

data and analytics need to be connected with decision theory to understand how they impact decision-

making (Sarker, 2021). 

Introducing new decision-making theories builds the foundation for data-driven decision support. There 

is a lack of research in this area, and new theories must be developed before being implemented in the real 

world. First, these new theories must understand business scenarios and associated data to decide if the data 

source is relevant in answering the underlying business problems. Second, the right balance must be found 

between the decision-making process, decision maker, decision, data, and analytics for effective decision-

making. This includes balancing human elements and machines to promote collaboration between decision-

makers and machines. Accountability, transparency, reliability, risk, governance, and explainability must 

be considered (Elgendy et al., 2022).  

Recent studies reported that retailers are not using big data due to a lack of an obvious use case to justify 

the implementation costs. If retailers find it difficult to articulate a solid and compelling business case for 

BDA, they prefer using techniques and technologies for traditional analytics, such as data mining and data 

warehouses (Akter & Fosso Wamba, 2016; Matthew et al., 2015). This absence of a business case could 

almost create a sense of resistance in managers to utilize big data in the retail sector in decision support. 

This resistance among managers might increase if Big Data initiatives do not align with existing 

organizational culture and capabilities (Akter & Fosso Wamba, 2016). Therefore, top management support 

and organizational culture play a crucial role in Big Data adoption in decision-support systems throughout 

the organization (Youssef et al., 2022). Change management is essential in ensuring that Big Data is part 

of the organizational culture. Retail organization management must ensure that they drive a Big Data 

strategy and establish and encourage a data-driven culture within the organization (Mneney & Belle, 2016). 

Further, top management should encourage the use of Big Data within the business and create initiatives to 

promote Big Data adoption (Lutfi et al., 2023). The documented heterogeneity of managers across countries 

suggests that cross-national differences and cultural influences significantly shape resistance to Big Data 

among managers in various countries (Youssef et al., 2022). 

Other solutions reported in data-driven support involve significant investments and impact customer 

service, satisfaction, and revenue growth. However, the literature lacks robust data-driven decision-support 

systems to aid in this complex process. To fill this gap, researchers developed a system called Dexter, which 

provides recommendations for store expansion using a novel ensemble algorithm. This system was created 
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with an industry partner who supplied essential datasets. Evaluations with domain experts indicate that 

Dexter could significantly assist store owners in making informed expansion decisions. This work addresses 

a crucial need in the retail sector and encourages further research in this under-explored area. 

 

Big Data Analytics 

Big data analytics (BDA) describes the ability to analyze large amounts of data to uncover hidden 

patterns and relevant information that can lead to improved outcomes. BDA adoption in retail firms is seen 

as crucial for competitiveness and productivity. Additionally, proper usage of BDA allows for greater 

transparency and accountability within organizations, which helps companies manage and analyze data 

from various sources (M. H. Sazu & S. A. Jahan, 2022b).  

However, the data volume also is not decisive for BDA. Rather, resource availability, top management 

support, organizational readiness, and government regulations are important factors that must be considered 

before adopting BDA (Lutfi et al., 2023). Other factors including the intensity of industry competition, firm 

size, and human variables also play a role in BDA adoption. Retail firms must select a customized approach 

to BDA adoption based on the availability of technology, time, and workforce to ensure data reliability 

(Youssef et al., 2022). 

Forecasting models are commonly used in the retail industry to provide better forecasts and have 

evolved from univariate to multivariate models. Recent studies have also incorporated external financial 

market information, social media indicators, and weather data to enhance forecasting accuracy. However, 

managing the complexity of multivariate forecasting models with multiple variables can be challenging. 

Novel methods are needed to incorporate multiple types of indicators in a single forecasting model (Punia 

& Shankar, 2022). 

In retail, new technologies including IoT and real-time sensor data allow big data to be analyzed to 

generate customized sales promotions and customer relations. With those advanced analytics capabilities, 

retailers can predict customer buying patterns and anticipate future trends in real-time, leading ultimately 

to more targeted and effective marketing campaigns (Raji et al., 2024). 

Cloud computing services offer powerful storage solutions without the need for expensive hardware 

and software. Handling big data requires large computational clusters, and various cloud services such as 

Microsoft Azure, Google Cloud, and Amazon Web Services have enriched the market for cloud computing 

services. However, big data is heterogeneous and combines all unstructured data which is incredibly 

difficult to achieve in real-time. Preprocessing and cleaning data is another issue because data sources may 

contain noise and errors that are hard to handle in real time.  

Besides the described technical bottlenecks associated with BDA innovation, organizational factors are 

the most significant barriers to adapting BDA (Dekimpe, 2020). The most significant barriers to BDA 

implementation are a lack of top management support, financial support, skills, and procedures (Raut et al., 

2021). Top management needs to recognize the importance of building assessment teams for BDA 

implementation and form a consortium for financial investments and expertise sharing (Lutfi et al., 2022). 

Additionally, legal mechanisms for resource sharing between organizations are needed to create a legal 

environment are BDA implementation (Raut et al., 2021). 

Previous research has identified three types of big data adaptors, based on successful retail companies 

adopting BDA. Innovators are companies that heavily invest in enhancing customer databases and embrace 

advanced methodologies for data-driven decision-making. They should focus on comprehensive data 

collection and talent development. Burgeoning organizations make progress in data enhancement but 

struggle to advance decision-making methodologies. Their strategy should include investing in customer 

data without fully adopting new practices. Lastly, traditionalists rely on outdated decision-making methods 

and small data, lacking investment in new data and talent. To overcome those challenges, traditionalists 

must invest in new BDA technologies and focus on recruiting talent to effectively leverage big data (Aversa 

et al., 2021). This means that the type of BDA adaptors should dictate a clear corporate strategy that is 

essential for data acquisition and ensuring effective integration and analytics (M. H. Sazu & S. A. Jahan, 

2022a).  

 



74 Journal of Strategic Innovation and Sustainability Vol. 19(4) 2024 

Data Visualization and Information Processing 

Data visualization is an important part of enhanced decision-making in the retail industry. Effective 

data visualizations can positively influence the information perception of the views by affective attitude, 

perception, and, ultimately, decision-making of the viewer. Data visualization also assists in identifying 

patterns and outliers in data sets, thereby helping to understand deviations in the underlying data source 

(Unwin, 2020). Effective data visualization can positively impact perceived trustworthiness and 

information delivery while reducing cognitive burden in the decision-making process (Park et al., 2022).  

The increasing volume and variety of big data call for a way to present information in a way that is 

easily accessible and understandable (Kumar et al., 2024). Big data visualization can help to reduce data 

and latency. Data reduction techniques include sampling, filtering, and binning to make large data sets more 

manageable and visualizable. Reducing Latency can be achieved through pre-computed data, parallelizing 

data processing and rendering, and using predictive middleware to predict pre-fetch and cache important 

data. Those strategies help to improve scalability and decrease the time it takes to process and visualize 

large amounts of data (Mohammed et al., 2022). 

Challenges in big data visualizations include perceptual and real-time scalability. Perceptual scalability 

becomes an issue as human perception struggles to extract meaningful information from large datasets. 

Real-time scalability is another challenge, as processing massive amounts of data in real-time can be 

difficult. To understand data insights, interactive scalability is important but processing and analyzing large 

datasets can disrupt interactions (Mohammed et al., 2022). Additionally, professionals working with big 

data need strong technical skills to create clear graphical representations to effectively communicate the 

hidden information in large data sets (Kumar et al., 2024). 

Newer approaches that combine Augmented Reality (AR) with information systems can significantly 

enhance data visualization for retail managers. AR applications offer views of a physical, real-world 

environment whose elements are augmented by computer-generated sensory input. Those AR applications 

can then be combined with interactive and user-friendly visualizations, which ultimately help information 

processing and decision-making. Selected case studies have reported increased efficiency and accuracy in 

managers' decision-making after integrating AR tools (Asta et al., 2024). 

 

Missing Governmental Support 

A recent research study supported the significant influence of governmental regulations and external 

support on adopting BDA (Youssef et al., 2022). The government's regulatory support and monetary 

incentives ensure that the challenges related to financial and technical skills resulting from adopting Big 

Data are addressed (Lutfi et al., 2023). The government can provide incentives for adopting Big Data in 

procurements and contracts, such as offering technical support, training, and funding for Big Data adoption. 

Therefore, based on regulatory and financial support, governmental policies can encourage retailers to adopt 

BDA (Lai et al., 2018). The government must also promote Big Data awareness among retailers for their 

commitment, cooperation, and support (Lutfi et al., 2023). 

Governmental support is especially relevant for small or medium-sized firms that may face budget 

constraints to fully exploit the benefits of BDA (Rathod, 2021). Suppose solely large data-driven companies 

possess a competitive advantage in BDA. In that case, there is the risk that the retail industry will become 

much more concentrated since smaller businesses do not have the big data capabilities to stay in business. 

To avoid such a scenario, governments must provide smaller data access and training resources (Dekimpe, 

2020). Indeed, previous studies identified a lack of skilled workers as an essential factor affecting the 

feasibility of BDA (Ying et al., 2021). Skilled professionals with appropriate skill sets in BDA or training 

programs for existing employees must overcome this issue, leading to additional retail costs (Kaur et al., 

2020; Prasad & Venkatesham, 2021). However, people with the required skill sets are very scarce, leaving 

small retail organizations with marginal options for creating teams of people with the skills required to 

implement Big Data projects (Mneney & Belle, 2016). To increase the opportunities for recruiting talented 

workers with skills in BDA among smaller companies, retailers should receive strong governmental support 

to recruit the right people. Retailers' staff with greater technical competence and information system 

knowledge, skills, and capabilities are more willing to adopt BDA (Youssef et al., 2022). 
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FUTURE RESEARCH 

 

While this research provides a comprehensive review of the benefits and challenges associated with 

BDA in the retail sector, several areas warrant further investigation to enhance our understanding and 

application of BDA in retail. The following future research directions are proposed to address current gaps 

and emerging trends in the field. 

 

Consumer Privacy and Ethical Use of Big Data 

Future research should delve deeper into the ethical implications of Big Data usage in retail, specifically 

focusing on consumer privacy concerns. Studies could explore how retailers can balance data utilization 

with ethical considerations, developing frameworks for transparent data practices that build consumer trust. 

Additionally, examining the impact of new privacy regulations, such as the General Data Protection 

Regulation (GDPR) and the California Consumer Privacy Act (CCPA), on retail BDA practices would 

provide valuable insights. Additionally, consumer privacy and maintaining GDPR compliance are 

becoming increasingly complex and may benefit from further research into the benefits of BDA in this area. 

 

Advanced Analytical Techniques and AI Integration 

The integration of advanced analytical techniques, such as machine learning and artificial intelligence 

(AI), into Big Data processing remains an underexplored area. Future research could investigate how these 

technologies can enhance predictive analytics, sentiment analysis, and personalized marketing strategies. 

Specifically, studies could assess the effectiveness of AI-driven BDA in improving inventory management, 

optimizing supply chains, and enhancing customer experience in real-time. 

 

Data-Driven Decision Support 

Big data-driven analysis has the potential to enhance market competitiveness by uncovering hidden 

knowledge within large data sets. Traditional approaches in the decision-making process do not capture the 

progress in technology, including the rise of big data and artificial intelligence. Future research needs to 

explore how big data and analytics can be connected with decision theory to understand how decision-

makers can fully exploit the benefits of BDA. 

 

Incentives for Medium- and Small-Sized Companies 

If only large, data-driven companies hold a competitive edge in Big Data Analytics (BDA), there is a 

significant risk that the retail sector could become increasingly concentrated. Smaller businesses may 

struggle to stay in business because they lack the big data capabilities necessary to compete effectively. 

Governmental support is needed to provide smaller data access and training resources to fully leverage 

BDA's potential. Other factors such as regulatory frameworks specifically for smaller companies and 

innovation hubs focusing on BDA and retail technology must be explored further. 

 

Cross-National and Cultural Differences in BDA Adoption 

The adoption of Big Data analytics varies significantly across different regions and cultures. 

Comparative studies that investigate how cultural, economic, and regulatory factors influence the 

implementation and effectiveness of BDA in retail across various countries would provide a global 

perspective. Such research could identify best practices and barriers unique to specific regions, offering 

tailored recommendations for international retailers. 

 

Customer Experience and Engagement 

Future research should explore leveraging Big Data to enhance customer experience and engagement. 

Studies could investigate personalized marketing strategies, loyalty programs, and real-time customer 

feedback mechanisms enabled by Big Data. Understanding how these initiatives impact customer 

satisfaction, retention, and lifetime value would be crucial for retailers aiming to build stronger customer 

relationships. 



76 Journal of Strategic Innovation and Sustainability Vol. 19(4) 2024 

Longitudinal Studies on Big Data Adoption and Outcomes 

Longitudinal studies that track the adoption and outcomes of Big Data initiatives over an extended 

period would provide valuable insights into their long-term impacts. Such research could identify patterns, 

trends, and critical success factors that contribute to the sustained success of BDA in retail, offering a 

roadmap for future implementations. 

By addressing these areas, future research can contribute significantly to the body of knowledge on 

BDA in retail, helping businesses harness the full potential of their data while navigating the associated 

challenges effectively. BDA has been revolutionizing the retail industry for some time but is expected to 

change this industry sector even further (Raji et al., 2024; Seetharaman et al., 2016). Big Data will be the 

leading practice for small, medium-sized, and large retail firms in the future. Especially the big tiers, such 

as Amazon and Alibaba, are planning to develop more advanced or improved machine learning models to 

outperform their rivals. These deep learning models include artificial intelligence, and artificial 

intelligence-assisted managerial decisions will likely dominate the future. Furthermore, at least partially, 

automation may replace some job positions in the retailing industry (Shankar, 2019). Future research should 

examine how these innovations influence the opportunities and drawbacks of utilizing BDA in retail. 

 

DISCUSSION AND CONCLUSION 

 

Technological advancements, modification of consumer behavior, and the availability of vast amounts 

of data have significantly impacted the retail industry. This research paper looked at opportunities, 

challenges, and implications of BDA related to retail businesses. 

Using Big Data in the retail market creates many opportunities and advantages for enhancing customer 

relationships, streamlining business operations, and gaining strategic leverage. It creates room for 

improving relationships with clients as well as making strategic gains within the business. Retailers can 

analyze customer data to discover their preferences and trends, leading to personalized marketing strategies, 

bettered stock control, and informed decision-making approaches. Each of these leverages can provide a 

competitive advantage for the retailer and a huge increase in the profit margin. 

However, along with these benefits come challenges. Privacy and security concerns, the need to 

understand data-driven support, leveraging the full potential of big data analytics and visualization, and a 

lack of governmental support need to be addressed. Other challenges that have been partly addressed in the 

last years must still be considered. Those include maintaining data quality, overcoming resistance from 

management, and addressing data granularity and integration issues. 

The concept of competitive advantage outlines how businesses can achieve a competitive edge in their 

industry regarding costs, differentiation, and meeting customers’ needs. Competitive advantage is achieved 

when a firm outperforms its competitors in these three areas (Porter, 1985). This research paper thoroughly 

reviews how retailers can leverage BDA to minimize financial, operational, and human resource 

expenditures. It also underscored the importance of upholding a positive brand image and reputation when 

implementing BDA in the retail sector, particularly regarding data privacy and security, which can greatly 

influence a retail brand's distinctiveness. Additionally, the paper illustrated how BDA enables retailers to 

better understand and effectively address customer requirements. Given the significant impact of Big Data 

on a retailer's expenditures, distinctiveness, and customer demands, highlighting its potential as a valuable 

source of competitive advantage for companies is essential. 

 



 Journal of Strategic Innovation and Sustainability Vol. 19(4) 2024 77 

REFERENCES 

 

Aktas, E., & Meng, Y. (2017). An Exploration of Big Data Practices in Retail Sector. Logistics, 1, 12. 

https://doi.org/10.3390/logistics1020012  

Akter, S., & Fosso Wamba, S. (2016). Big data analytics in E-commerce: A systematic review and agenda 

for future research. Electronic Markets, 26, 0. https://doi.org/10.1007/s12525-016-0219-0  

Aloysius, J.A., Hoehle, H., Goodarzi, S., & Venkatesh, V. (2018). Big data initiatives in retail 

environments: Linking service process perceptions to shopping outcomes. Annals of Operations 

Research, 270(1), 25–51. https://doi.org/10.1007/s10479-016-2276-3  

Anshari, M., Almunawar, M.N., Lim, S., & Al-Mudimigh, A. (2018). Customer Relationship 

Management and Big Data Enabled: Personalization & Customization of Services. Applied 

Computing and Informatics, 15. https://doi.org/10.1016/j.aci.2018.05.004  

Asta, N.P.R.N., Setiawan, S., Saputra, M., Najmuddin, N., & Bedra, K.G. (2024). Integrating Augmented 

Reality with Management Information Systems for Enhanced Data Visualization in Retail. 

Journal of Social Science Utilizing Technology, 2(2), 413–423.  

Aversa, J., Hernandez, T., & Doherty, S. (2021). Incorporating big data within retail organizations: A case 

study approach. Journal of Retailing and Consumer Services, 60, 102447. 

https://doi.org/10.1016/j.jretconser.2021.102447  

Awan, U., Shamim, S., Khan, Z., Zia, N., Shariq, S.M., & Khan, M. (2021). Big data analytics capability 

and decision-making: The role of data-driven insight on circular economy performance. 

Technological Forecasting and Social Change, 168, 120766. 

https://doi.org/10.1016/j.techfore.2021.120766  

Bakare, S.S., Adeniyi, A.O., Akpuokwe, C.U., & Eneh, N.E. (2024). Data privacy laws and compliance: 

A comparative review of the EU GDPR and USA regulations. Computer Science & IT Research 

Journal, 5(3), 528–543.  

Bradlow, E., Gangwar, M., Kopalle, P., & Voleti, S. (2017). The Role of Big Data and Predictive 

Analytics in Retailing. Journal of Retailing, 93, 79–95. 

https://doi.org/10.1016/j.jretai.2016.12.004  

Cebrián, E., & Domenech, J. (2023). Is Google Trends a quality data source? Applied Economics Letters, 

30(6), 811–815. 

Dekimpe, M.G. (2020). Retailing and retailing research in the age of big data analytics. International 

Journal of Research in Marketing, 37(1), 3–14. 

https://doi.org/https://doi.org/10.1016/j.ijresmar.2019.09.001  

Ehiwe, D., Akinola, K., & Ominike, A. (2016). Enterprise Big Data: Case Study of Issues and Challenges 

for Businesses in Finance and Retail Sectors. International Journal of Applied Information 

Systems, 11, 9–20. https://doi.org/10.5120/ijais2016451596  

Elgendy, N., Elragal, A., & Päivärinta, T. (2022). DECAS: A modern data-driven decision theory for big 

data and analytics. Journal of Decision Systems, 31(4), 337–373.  

Kameswari, R.P., Bhavikatti, V., Omnamasivaya, B., Chaitanya, G., Bastray, T., . . . Gondesi, G. (2024). 

Analyzing the role of big data and its effects on the retail industry. Web Intelligence, 22, 1–19. 

https://doi.org/10.3233/WEB-230027  

Kaur, V., Khullar, V., & Verma, N. (2020). Review of Artificial Intelligence with Retailing Sector. 

Journal of Computer Science Research, 2. https://doi.org/10.30564/jcsr.v2i1.1591  

Kumar, M.M.V., Scholar, P.G., & Raman, S. (2024). Harnessing Data Analytics For Supply Chain 

Excellence In The Age Of Artificial Intelligence.  

Lai, Y., Sun, H., & Ren, J. (2018). Understanding the determinants of big data analytics (BDA) adoption 

in logistics and supply chain management. The International Journal of Logistics Management, 

29(2), 676–703. https://doi.org/10.1108/IJLM-06-2017-0153  

Laney, D. (2001). 3D data management: Controlling data volume, velocity and variety. META group 

research note, 6(70), 1.  



78 Journal of Strategic Innovation and Sustainability Vol. 19(4) 2024 

Li, C., Chen, Y., & Shang, Y. (2022). A review of industrial big data for decision making in intelligent 

manufacturing. Engineering Science and Technology, an International Journal, 29, 101021.  

Lutfi, A., Alrawad, M., Alsyouf, A., Almaiah, D., Al-Khasawneh, A., Al-Khasawneh, A., . . . Ibrahim, N. 

(2023). Drivers and impact of big data analytic adoption in the retail industry: A quantitative 

investigation applying structural equation modeling Technology adoption Retail industry Data 

volume Data variety Data velocity Diffusion of innovations model RBV theory. Journal of 

Retailing and Consumer Services, 70, 103129. https://doi.org/10.1016/j.jretconser.2022.103129  

Lutfi, A., Alsyouf, A., Almaiah, M.A., Alrawad, M., Abdo, A.A.K., Al-Khasawneh, A.L., . . . Saad, M. 

(2022). Factors influencing the adoption of big data analytics in the digital transformation era: 

Case study of Jordanian SMEs. Sustainability, 14(3), 1802.  

Marr, B. (2015). Big data: The 5 vs everyone must know. Retrieved May 9th from 

https://www.linkedin.com/pulse/20140306073407-64875646-big-data-the-5-vs-everyone-must-

know 

Matthew, R., Johnston, K., & Brian, D. (2015). The use of big data analytics in the retail industries in 

South Africa. African Journal of Business Management, 9, 688–703. 

https://doi.org/10.5897/AJBM2015.7827  

Mneney, J., & Belle, J.P.V. (2016, January 14-15). Big Data capabilities and readiness of South African 

retail organisations. 2016 6th International Conference - Cloud System and Big Data Engineering 

(Confluence). 

Mohammed, L.T., AlHabshy, A.A., & ElDahshan, K.A. (2022). Big data visualization: A survey.  

Nokhbeh Zaeem, R., & Barber, K. (2020). The Effect of the GDPR on Privacy Policies: Recent Progress 

and Future Promise. ACM Transactions on Management Information Systems, 12. 

https://doi.org/10.1145/3389685  

Park, S., Bekemeier, B., Flaxman, A., & Schultz, M. (2022). Impact of data visualization on decision-

making and its implications for public health practice: A systematic literature review. Informatics 

for Health and Social Care, 47(2), 175–193.  

Porter, M.E. (1985). Competitive Advantage. Creating and Sustaining Superior Performance. Free Press.  

Prasad, J.P., & Venkatesham, T. (2021). Big Data Analytics- In Retail Sector. International Journal of 

Computer Science and Mobile Computing, 10, 34–38. 

https://doi.org/10.47760/ijcsmc.2021.v10i07.005  

Punia, S., & Shankar, S. (2022). Predictive analytics for demand forecasting: A deep learning-based 

decision support system. Knowledge-Based Systems, 258, 109956.  

Purgat, M., & Ratajczak-Mrozek, M. (2018). Big Data Analysis as a Source of Companies’ Competitive 

Advantage: A Review. Entrepreneurial Business and Economics Review, 6, 197–215. 

https://doi.org/10.15678/EBER.2018.060411  

Raji, M., Olodo, H., Oke, T., Addy, W., Ofodile, O., & Oyewole, A. (2024). Real-time data analytics in 

retail: A review of USA and global practices. GSC Advanced Research and Reviews, 18, 059–

065. https://doi.org/10.30574/gscarr.2024.18.3.0089  

Rathod, D. (2021). Analyzing the impact of big data and business analytics in enhancing demand-driven 

forecasting in retail. International Journal of Entrepreneurship, 25, 1–8.  

Raut, R.D., Yadav, V.S., Cheikhrouhou, N., Narwane, V.S., & Narkhede, B.E. (2021). Big data analytics: 

Implementation challenges in Indian manufacturing supply chains. Computers in Industry, 125, 

103368.  

Santoro, G., Fiano, F., Bertoldi, B., & Ciampi, F. (2018). Big data for business management in the retail 

industry. Management Decision, 57. https://doi.org/10.1108/MD-07-2018-0829  

Sarker, I.H. (2021). Data science and analytics: An overview from data-driven smart computing, decision-

making and applications perspective. SN Computer Science, 2(5), 377.  

Sazu, M.H., & Jahan, S.A. (2022a). How big data analytics impacts the retail management on the 

European and American markets. CECCAR Business Review, 3(6), 62–72.  

Sazu, M.H., & Jahan, S.A. (2022b). Impact of big data analytics on business performance. International 

Research Journal of Modernization in Engineering Technology and Science, 4(03), 367–378.  



 Journal of Strategic Innovation and Sustainability Vol. 19(4) 2024 79 

Seetharaman, A., Niranjan, I., Tandon, V., & Saravanan, A.s. (2016). Impact of big data on the retail 

industry. Corporate Ownership and Control, 14. https://doi.org/10.22495/cocv14i1c3p11  

Shankar, V. (2019). Big Data and Analytics in Retailing. NIM Marketing Intelligence Review, 11, 37–40. 

https://doi.org/10.2478/nimmir-2019-0006  

Silva, E.S., Hassani, H., Madsen, D.Ø., & Gee, L. (2019). Googling Fashion: Forecasting Fashion 

Consumer Behaviour Using Google Trends. Social Sciences, 8(4).  

T.V, P., & Jayakumar, J. (2017). Challenges and Opportunities with Big Data. International Journal of 

Engineering Research and, V6. https://doi.org/10.17577/IJERTV6IS070139  

Unwin, A. (2020). Why is data visualization important? what is important in data visualization? Harvard 

Data Science Review, 2(1), 1.  

Wixom, B., & Watson, H. (2001). An Empirical Investigation of the Factors Affecting Data Warehousing 

Success. MIS Quarterly, 25, b17–41. https://doi.org/10.2307/3250957  

Ying, S., Sindakis, S., Aggarwal, S., Chen, C., & Su, J. (2021). Managing big data in the retail industry of 

Singapore: Examining the impact on customer satisfaction and organizational performance. 

European Management Journal, 39(3), 390–400. 

https://doi.org/https://doi.org/10.1016/j.emj.2020.04.001  

Youssef, M.A.E.-A., Eid, R., & Agag, G. (2022). Cross-national differences in big data analytics adoption 

in the retail industry. Journal of Retailing and Consumer Services, 64, 102827. 

https://doi.org/https://doi.org/10.1016/j.jretconser.2021.102827  




