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Abstract - An exponential rise in data generation, driven by 
the spread of internet technologies, establishes Big Data 
Analytics (BDA) as an essential instrument for e-commerce 
companies. This literature survey offers a complete summary 
of the central function of BDA within the e-commerce 
environment, taking cues from new scholarly works found in 
prominent databases such as Scopus and Web of Science. Its 
range covers fundamental definitions, the changing traits of 
big data, and its diverse uses in e-commerce areas like 
customer analytics, supply chain improvement, and detecting 
fraud. Additionally, this review outlines different methods 
utilized for BDA, which feature bibliometric analysis, machine 
learning, and solutions based on cloud computing. A detailed 
critique compares current models, traces citations between 
articles, and pinpoints important voids in the research. The 
document finishes with a synthesis of major business 
consequences, a description of current obstacles—covering 
technical, ethical, organizational, and regulatory fields—and 
suggests a research plan for the future to promote innovation 
and lasting development in the digital marketplace. 
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I. INTRODUCTION 
 

An unparalleled data explosion, frequently called "big data," 
has marked the digital age, produced by pervasive online 
technologies like digital sensors and cloud computing. In the 
e-commerce sector, this effect is especially noticeable, as it 
has experienced substantial expansion and change following 
its beginnings in the 1990s. E-commerce, defined as 
commercial transactions conducted through digital channels 
and internet-based platforms, includes a wide array of 
operations, spanning from internet-based purchasing and 
sales to complex supply chains and client support. 

Research into Big Data Analytics (BDA) for e-commerce 
finds strong motivation from its vital function in advancing 
innovative enterprises and company performance, 
particularly amid major disruptions such as the COVID-19 
pandemic. E-commerce companies can endure and prosper 
with BDA by expanding their activities and executing 
informed choices using key intelligence from large-scale 
data. Businesses that utilize BDA show markedly greater 
productivity and expansion, highlighting its significance as a 
primary competitive advantage and a core catalyst for 
innovation and marketplace victory.  

This paper aims to provide a structured literature review 
on Big Data in E-commerce. Section II surveys the existing 

literature, covering the evolution and core definitions of 
BDA, its thematic applications, and the prevalent 
methodologies. Section III offers a critical analysis of the 
findings and identifies pertinent research gaps. Section IV 
elaborates on diverse applications and relevant case studies. 
Section V discusses the inherent challenges and proposes 
future research directions, while Section VI concludes by 
synthesizing the knowledge and highlighting business 
implications. 

 

II. LITERATURE SURVEY 
 

A. Evolution & Definitions 

The concept of big data, defined by its "three main features 
of variety, volume, and velocity", and subsequently 
broadened with "veracity and value", became a key topic of 
academic inquiry circa 2010, with its most rapid evolution 
occurring from 2011 forward. Prior to this, e-commerce 
itself began its journey with the advent of online shopping in 
the 1990s, with commercial activities officially integrating 
into the internet domain by 1991. The impact of BDA on e-
commerce became greatly noticeable after 2014, signifying a 
period of rapid adoption and perceived benefits. 

Big Data Analytics (BDA) is described as the integration of 
big data with analytics, creating business analytics. A 
broader definition states BDA is "the process of analyzing big 
data that provides a vision to make business decisions". This 
comprehensive method entails gathering, analyzing, 
applying, and interpreting data from multiple operational 
units to derive useful intelligence, generate commercial 
worth, and secure a competitive edge. 

 

 

Fig. 1. Evolution of BDA adoption among Fortune 1000  
companies from 2010–2024. 
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B. Thematic Categories 

Incorporating BDA into e-commerce has produced major 
progress in a number of thematic fields, fueled mainly by 
using varied data forms such as transaction/business 
activity data, click-stream data, video data, and also voice 
data. 

 

 
Fig. 2. Comparative analysis of five BDA application domains 
with metrics spanning revenue impact (8-35%), customer 
satisfaction improvement (22-38%), implementation 
complexity (6-9/10), time to ROI (8-15 months), and 
organizational priority (7-10/10), enabling strategic 
resource allocation decisions. 
 

 Customer Analytics: E-commerce companies 
extensively analyze customer information, interactions, 
purchases, and online activities to understand needs, 
preferences, and trends. Such profound insight drives 
focused marketing communications, customized 
promotions, and better recommendation engines, which 
is demonstrated by Amazon's recommendation system 
accounting for 35% of its sales and Netflix examining over 
a billion reviews to customize film preferences. BDA was 
also utilized by LinkedIn to launch functions such as 
"People You May Know," attaining a click-through rate 
30% higher. 

 
 Supply Chain Management: BDA revolutionizes 

logistics distribution by optimizing inventory 
management, delivery routes, and customer demand 
forecasting, leading to cost savings, improved efficiency, 
and enhanced customer satisfaction. Companies such as 
JD.COM have shown enhanced logistical effectiveness and 
lowered expenses by using data analytics and predictive 
algorithms. By gathering data from numerous sources, 
BDA improves supply chain transparency, which allows 
for accurate delivery date predictions. The Retail Link 
system from Wal-Mart and predictive customer attrition 
models from UPS exemplify successful supply chain 
optimization. 

 Fraud Detection: BDA plays a crucial role in 
enhancing security by identifying fraud patterns and 
abnormal actions in real-time. By combining various data 
types such as transaction data, purchase history, web logs, 
social feeds, and geospatial location data, e-commerce 
firms can prevent significant financial losses. For example, 
the fraud management system from Visa is said to save 
US$2 billion each year by examining 500 unique 
transaction attributes. 

 
 Personalization: A cornerstone of modern e-

commerce, personalization involves providing 
customized products and services, as well as real-time 
promotional offers. This is achieved by analyzing 
browsing patterns, past purchases, and demographic 
data. Examples like the sales growth at Wine.com from 
customized email marketing and a 133% sales jump at 
Bikeberry.com with specific deals underscore the 
significant return on investment (ROI) of personalization. 

 
 Dynamic Pricing: BDA enables e-commerce 

companies to implement dynamic pricing strategies, 
adjusting product prices in real-time based on competitor 
pricing, demand rates, time of day/week, or seasonal 
trends. By tracking the prices of its competitors every 15 
seconds, Amazon.com uses this ability to boost its 
revenue and preserve its competitive position.  

 

 
Fig. 3. Distribution of Big Data Analytics 
applicationsacross e-commerce domains. 

 
C. Methodologies 

The academic investigation and practical application of BDA 
in e-commerce extensively utilize various methodologies: 

 Bibliometric Analysis: Such a thorough method is  
commonly used for the systematic review of literature, 
the detection of research patterns, and charting 
knowledge frameworks historically. Methods including 
co-citation analysis, co-authorship analysis, 
bibliographical coupling, and keyword co-occurrence 
analysis are applied with software like VOSviewer and 
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Rstudio for describing and analyzing how publications 
have evolved. 

 
  Data Extraction & Analytical Techniques: BDA  
involves the use of "refined analytical techniques". 
Particular methods for data extraction feature 
hierarchical clustering and deep learning, which are used 
to extract information from big data. Analytical structures 
frequently incorporate a mixture of "statistical, 
contextual, quantitative, predictive, cognitive, and other 
models". 

 
  Machine Learning (ML): As an innovation 

outcome of BDA, ML models are crucial for understanding 
customer interests and are increasingly integrated into 
big data applications. 

 
 Cloud Computing: By facilitating real-time tracking 

via integration with Internet of Things (IoT) devices and 
sensors, cloud platforms provide major enhancements for 
logistics distribution procedures. Scalability, flexibility, 
and cost-effectiveness are delivered by cloud computing, 
which enables centralized data analysis and teamwork. It 
is additionally recognized as a core technology of Industry 
4.0 that underpins contemporary industries. 

 
 Hadoop and Apache Spark: These technologies 

provide the foundational infrastructure for processing 
and analyzing massive datasets. For example, Hadoop is 
noted regarding fraud detection platforms, whereas Spark 
is applied to detect crisis events on online social 
networks. 

 
 A/B Testing: This data-driven method is employed 

to constantly optimize marketing initiatives, which lets 
firms make informed choices about message impact, 
deals, and advertising strategies.  

 
 Sentiment Analysis: Sentiment analysis is used by  
retailers, frequently with social media information, to 
evaluate live reactions to their marketing efforts and 
perform needed modifications. 
 

III. CRITICAL ANALYSIS 

The existing literature on Big Data in E-commerce, while rich 
in its exploration of benefits and applications, also reveals 
varied theoretical underpinnings, some contradictions, and 
notable research gaps. 

Bibliometric analysis is used by multiple studies, 
including Alsmadi et al. and Akter & Wamba, to review the 
area, but their choices of database and time frame vary.  The 
focus of Alsmadi et al. is Scopus between 2011-2021, while 
Akter & Wamba use a wider set of databases covering 2006-
2014, like Scopus, Web of Knowledge, and more. Such a 
difference in focus may result in varied stress on pinpointing 

major trends or significant publications, although shared 
topics consistently appear. 

The conceptual perspective from which BDA is examined 
also differs. From the viewpoint of transaction cost theory 
and the resource-based view (RBV), Akter & Wamba present 
BDA, emphasizing its function in enhancing market and 
managerial transaction cost effectiveness and acting as a 
unique capability. Conversely, Alsmadi et al. stress that BDA 
is an interdisciplinary domain, investigating it through the 
lenses of technology, business, commerce, finance, sociology, 
and economics. Additionally, the "technology-push" and 
"demand-pull" perspectives on innovation are examined by 
Alsmadi et al., which offer a detailed comprehension of 
BDA's role in fostering new product and service creation. 

 
Inter-Article Citation Mapping:  

The interconnectedness of the referenced journals reflects a 
shared understanding of BDA's significance in e-commerce: 

 Akter & Wamba is cited by Alsmadi et al., who 
recognize it as a relevant study within the BDA and e-
commerce innovation domain. 
 Influential publications by Davenport and Harris are  
often cited by Akter & Wamba; these are also fundamental 
for grasping BDA's definitional characteristics and 
commercial worth. 

 Akter & Wamba is cited by Zhu, who particularly 
points out its methodical review of big data analytics for 
internet commerce focused on precision marketing."  

 Akter & Wamba is also cited by Alrumiah & Hadwan, 
who allude to the "three Vs" idea that Alsmadi et al. 
principally detail. 

 Sheth is cited by Pan et al. for stressing value past 
the "4 Vs" of big data, which suggests a wider conceptual 
involvement. Although the other supplied journals are not 
cited directly by their numeric identifiers, the 
bibliometric analysis model connects conceptually with 
comparable methods in and. 

 
Identified Gaps: Despite of increasing attention, the 
literature still contains a number of important gaps: 

 Strategic Implementation: It is still uncertain how  
companies can successfully develop and execute 
innovative digital strategies that utilize BDA. How 
businesses can strategically control the innovation cycle 
to fortify their technological foundation while also 
boosting market demand is also ambiguous. 

 
 Dynamic Capabilities: The exact connection 

involving dynamic capabilities, BDA, and the processes of 
digital innovation remains insufficiently studied and 
needs comprehensive examination. 

 
 Definitional Consensus: The absence of a wide  
agreement regarding BDA's operational definition 
persists in hindering its theoretical and practical 
advancement. 
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 Comprehensive Taxonomy: A scarcity of studies 

exists that offer a universal taxonomy for a complete 
exploration of big data's dimensions and uses in e-
commerce. 

 
 Interdisciplinary Integration: Though 

acknowledged as interdisciplinary, a full portrait that 
merges e-commerce, big data, and Internet technology for 
thorough research is frequently missing. 

 
 Methodological Limitations: A dependence on 

literature reviews and secondary data, which can create 
biases or constraints, is admitted by certain studies, like 
Zhu. A requirement for additional primary data gathering 
techniques, such as surveys or case studies, is thus 
underscored. 

 
 Ethical and Regulatory Implications:         

Notwithstanding increased debate, more profound 
investigation into BDA's ethical ramifications—
encompassing privacy, data security, and the trust of 
consumers—is plainly needed. Data ownership's legal 
facets also continue to be a considerable problem. 

 
 Organizational Challenges: Companies frequently 

face difficulties matching BDA projects with their current 
organizational culture and skills, and a known shortage of 
qualified experts to properly use BDA tools exists. 
Formulating a persuasive business argument for BDA 
presents a further, more general difficulty. 

 

 
Fig. 4. Research gaps in BDA and e-commerce literature  

ranked by citation frequency in academic publications. 
 

IV. APPLICATIONS & CASE STUDIES 

Big Data Analytics has revolutionized numerous e-commerce 
functions, enabling enhanced decision-making, operational 
efficiency, and competitive advantage. 
 
 

A. Marketing and Sales:  
o Personalization: Offering tailored 

products and services that are founded on consumer 
requirements and actions. This encompasses 
customized advertising according to location (mobile 
data) and individualized email campaigns. For 
personalized suggestions and focused marketing, Tmall 
also utilizes big data.  
o Dynamic Pricing: The immediate 

modification of prices founded on diverse elements such 
as competitor pricing, demand levels, and consumer 
actions.  Prices are dynamically altered by Amazon.com 
every 15 seconds, which substantially affects sales.  
o Customer Segmentation: Categorizing 

consumers by their demographics, actions, and buying 
records to customize marketing efforts for better 
results. For example, Netflix formed different consumer 
groups (like adventures, crime movies) through the 
analysis of more than a billion reviews. 
o  Predictive Analytics: Projecting sales 

trends, foreseeing consumer demands, and forecasting 
market shifts to enhance product suggestions and 
control pricing. 

 
B. Operations and Supply Chain Management: 
  

o Inventory Optimization: The effective 
control of stock levels and precise prediction of product 
demand, which results in fewer shortages. The Retail 
Link system from Wal-Mart helps suppliers track 
product flow, enabling them to schedule promotions 
and minimize shortages. 
o Delivery Route Optimization: Making delivery  
operations more efficient and boosting delivery 
quickness, which lowers transport expenses and 
increases customer contentment. Through data 
analytics and predictive algorithms, JD.COM has 
effectively improved its logistics, resulting in quicker 
delivery periods. 

 
o Supply Chain Visibility: Giving consumers 

immediate data regarding the availability of products, 
order conditions, and tracking. 

 
C.  Customer Service:  

 
o Improved Response Times: Quicker 

service provision and shorter response durations for 
handling consumer questions. The average time for 
order processing at Amazon was cut by 3 minutes, and 
its processing effectiveness tripled. 

 
o Proactive Maintenance: Applying sensor 

data to provide preventative actions prior to a product's 
breakdown, which delivers creative post-purchase 
support. 

 



          International Research Journal of Engineering and Technology (IRJET)       e-ISSN: 2395-0056 

                Volume: 12 Issue: 11 | Nov 2025              www.irjet.net                                                                         p-ISSN: 2395-0072 

  

© 2025, IRJET       |       Impact Factor value: 8.315       |       ISO 9001:2008 Certified Journal       |     Page 310 
 

D. Product and Service Innovation:  
 
o Developing novel functions, supplementary 

services, and commercial frameworks that are founded 
on intelligence from big data. The success of Netflix's 
show "House of Cards" resulted from an analysis of 
viewing patterns and tastes using video information. 

 
E. Security and Fraud Detection:  

 
o Detecting possible fraudulent activities 

instantly through the observation of consumer actions 
and patterns in transactions. The fraud management 
system at Visa, which is powered by big data, saves 
approximately US$2 billion every year. 

 
Quantitative Metrics and Impact: 

 Companies that integrate BDA within their 
value chains   see productivity levels 5-6% greater than 
their competitors. 

 For 56% of companies, BDA is responsible 
for growth of 10% or higher. 
 Investment in BDA projects is being made by 91% of  
Fortune 1000 businesses, which is an 85% rise over 
the prior year. 

 Through its recommendation engine, 
Amazon produced roughly 30% of its total sales. 

 By utilizing BDA, LinkedIn attained a click-
through rate 30% greater for its new functionalities. 

 A 50% rise in revenue was observed by 
Match.com in a two-year period. 
 Sales can be boosted by 10% or more through  
personalization, which also yields an ROI on marketing 
spending of five to eight times. 

 A 133% rise in sales and an almost 200% 
growth in user on-site interaction were seen by 
Bikeberry.com due to customized promotions. 

 

 

Fig. 5. Comparative Business Impact of BDA   
Implementation across leading E- Commerce companies. 

 

V. CHALLENGES & FUTURE DIRECTIONS 

Although Big Data Analytics has clear transformative power 
in e-commerce, its application and the complete 
achievement of its advantages face many obstacles across 
the technical, ethical, organizational, and regulatory spheres. 
Tackling these difficulties is essential for the field's progress. 

A. Technical Challenges 
 Data Integration and Quality: The e-commerce 

sector handles diverse data—structured, semi-structured, 
and unstructured—which complicates the process of data 
integration. To make precise decisions, it is vital to 
guarantee excellent data quality, filter out poor or 
repetitive data, and resolve problems such as data 
duplication. 

 
 Data Volume Management: Big data's immense 

scale requires substantial spending on storage, 
processing, and administration, which creates an ongoing 
technical challenge. 

 
 Analytical Sophistication: A demand exists for 

novel, "agile" analytical approaches and sophisticated 
machine learning methods to handle and understand the 
quickly changing and intricate data environments. A 
primary issue is also the management of high data 
structuring. 
 
B. Ethical Challenges 

 Data Privacy and Security: Processing large 
quantities of personal data creates major worries about 
the privacy and security of data for both individuals and 
organizations. The intricate relationship between ease 
and privacy is shown by the "privacy paradox," in which 
users exchange their personal data for no-cost services. 
Significant ethical issues are also presented by the re-
identification of data that has been de-anonymized. 

 
  Informed Consent: Securing informed consent 

within a big data context presents a substantial difficulty, 
demanding adaptable, streamlined, but clear procedures 
that promote collaborative community studies and honor 
personal independence. 

 
 Potential for Misuse: Worries about surveillance 

and the buildup of adverse side effects from companies' 
combined data inputs demand thorough evaluation. 

 
C. Organizational Challenges 

 Talent Gap: A continuing lack of qualified data 
scientists and experts who have the required technical, 
analytical, governance, and communication abilities for 
the effective implementation of BDA is still a major 
obstacle. 

 
  Organizational Alignment and Culture: 

Numerous companies find it difficult to match their BDA 
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plans with their current corporate culture and skill sets. 
For wider acceptance and effect, it is crucial that big data 
intelligence is both reliable and clear to frontline staff. 

 
 Lack of Business Case Articulation: A major 

problem is the failure of organizations to present a strong 
and persuasive business argument for BDA, which creates 
doubt about smart investments. 

 
 Consumer Risks: Heightened personalization and 

"user stickiness" from BDA may unintentionally cause 
adverse results like shopping addiction, underscoring the 
requirement for conscientious design and application. 

 
D. Regulatory Challenges 

 Legal Frameworks: Problems related to data 
ownership and the regulatory systems for data utilization, 
especially in international situations, have not been 
completely settled.  It is essential to have new regulatory 
methods for stopping attacks, confirming data, managing 
access, and ensuring the privacy of customers. 
 
E. Future Research Directions 

 
Based on the identified gaps and challenges, the following 
areas represent fertile ground for future research: 

 
 Longitudinal Studies: Examine the adoption of  
innovative BDA with a broader international viewpoint by 
conducting longitudinal studies.  

 
 Dynamic Capabilities and Innovation: Investigate 

the connection between BDA skills and green 
radical/incremental innovation, along with BDA's effect 
on market responsiveness and new entrepreneurial 
ventures. 

 
 

 Value Creation Mechanisms: Perform qualitative  
research to obtain deep understanding of the way value is 
generated by BDA investments and the interaction of 
BDAC with value creation processes in companies. 

 
 Cross-Cultural and National Culture Impacts: 

Analyze how national culture affects environmental 
innovation via BDA skills and carry out cross-cultural 
research on BDA, rapid trust, supply chain collaboration, 
dangers, and enduring competitive edge. 

 
 Healthcare and e-Health Systems: Design all- 
encompassing healthcare structures to tackle issues and 
principles in e-Health, and create predictive models for 
Clinical Decision Support Systems that are founded on 
BDA. 
 

 Emerging Technologies Integration: Examine 
how Artificial Intelligence (AI) and BDA skills affect older 

systems and the operational methods of IT. Additionally, 
investigate the function of machine learning, blockchain, 
and augmented reality when combined with big data for 
creating innovation and better customer interactions. 

 
 Data Governance and Ethics: Study the elements 

that affect the cost, quality, retention, visualization, 
governance, security, and privacy of data. A key field 
involves examining the ethical results of using big data, 
which covers effects on privacy, data security, and 
consumer confidence, and suggesting strong legal 
structures for data application and ownership. 

 
 Organizational Development: Investigate ways for  
organizations to more effectively integrate functional 
variations in their big data plans to promote a BDA-
focused culture, guarantee business congruence, and alter 
procedures. It is also vital to research the elements that 
affect the hiring and keeping of data scientists and the 
successful training of employees. 

 
 Sustainable E-commerce: Examine how big data is  
applied in sustainability efforts, like improving supply 
chains or lessening the e-commerce sector's 
environmental footprint, to help build a more sustainable 
digital marketplace. 

 
 Comprehensive E-commerce Ecosystem 

Analysis:  
Broaden studies past logistics and targeted marketing to 
include additional facets of the e-commerce field, like 
cybersecurity, customer support, and product creation, by 
using primary data gathering techniques for in-depth 
findings. 

 

 
Fig. 6. Timeline of Big Data Analytics evolution in e- 

commerce spanning 2010–2030. Source: Synthesized 
projection based on adoption trends from and, 

representing illustrative scenarios 
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VI. CONCLUSION 

A crucial front for innovation and rivalry in the e-commerce 
field, Big Data Analytics is now securely in place, propelled 
by the unparalleled volume, velocity, variety, veracity, and 
value of digital information. This survey of literature 
highlights the deep transformation of e-commerce functions 
by BDA, which facilitates strong decision-making, improves 
procedures, and cultivates a competitive edge with useful 
intelligence. Its uses cover vital domains, such as advanced 
customer analytics for customized service and dynamic 
pricing, better supply chain transparency and effectiveness, 
and strong systems for fraud detection. The incorporation of 
sophisticated methods, like bibliometric analysis, machine 
learning, and cloud computing, additionally boosts the 
power of BDA. 

The commercial consequences are major: BDA results 
directly in greater productivity, better conversion figures, 
enhanced customer allegiance, and significant revenue 
expansion for e-commerce businesses. Top corporations 
such as Amazon, Netflix, and JD.COM are key illustrations, 
showing measurable gains from their investments in BDA.  

Nonetheless, the path to completely utilizing BDA is filled 
with intricate issues. Obstacles of a technical nature, like 
data integration, handling huge data amounts, and 
maintaining data quality, continue to exist. Moral quandaries 
concerning data privacy, security, and the requirement for 
informed consent demand cautious handling and strong legal 
structures. Difficulties within organizations, such as the 
shortage of expert data scientists and the necessity of 
instilling a data-focused mindset, are also very important. 

These complex problems must be tackled proactively in 
future studies. Giving precedence to research on BDA's 
ethical consequences, investigating the cooperative merging 
of BDA with new technologies such as AI and blockchain, and 
performing thorough, long-term analyses of different e-
commerce operations will offer more profound theoretical 
knowledge and direct useful application for lasting 
development. These efforts together will further our 
comprehension of the complete effect of BDA on the e-
commerce environment, pushing the sector toward ongoing 
innovation and greater value generation. 
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