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Abstract—By improving personalisation, content 

creation automation, and business operations 

optimisation, generative artificial intelligence (GenAI) 

is revolutionising the e-commerce sector. Using cutting-

edge artificial intelligence models like GPT and DALL-

E, e-commerce sites may provide intelligent 

recommendation systems, hyper-personalized 

consumer experiences, and AI-generated product 

descriptions. With an eye on customer engagement, 

marketing automation, inventory control, and fraud 

detection, this paper investigates GenAI's uses in e-

commerce. 

The study addresses key research questions: (1) How 

does GenAI improve customer experience in e-

commerce? (2) What are its implications for business 

efficiency and automation? (3) What ethical and 

security challenges arise from AI-driven commerce? 

Findings indicate that GenAI significantly enhances 

business productivity and customer satisfaction, though 

challenges like AI bias, data privacy, and deepfake risks 

persist. 

This study benefits academics by shedding light on AI-

driven e-commerce changes and by giving useful advice 

for companies trying to include GenAI for competitive 

advantage and sustainable development. 
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I. INTRODUCTION 

 

Artificial intelligence (AI) has completely changed 

the e-commerce scene by transforming marketing 

plans, supply chain management, and consumer 

contacts. Rule-based systems and predictive analytics 

are two classic artificial intelligence tools that have 

helped companies to streamline operations and 

enhance decision-making. But the arrival of 

generative artificial intelligence (GenAI) marks a 

new phase of personalisation and automation. GenAI 

models such GPT (text generation), DALL-E (image 

creation), and Stable Diffusion enable companies to 

produce realistic product graphics, develop high-

quality content, and improve consumer involvement 

in hitherto impossible ways [1]. 

 

For e-commerce companies seeking to increase 

productivity, enhance customer experience, and 

stimulate income development, AI-driven 

automation has become very necessary. Personalised 

suggestions, AI-generated marketing material, and 

GenAI-powered automated chatbots help companies 

to provide customised services, save running 

expenses, and maximise decision-making [2]. Still 

major issues, however, include data privacy, artificial 

intelligence bias, and cybersecurity threats. 

 

Research Objectives 

1. To analyze the impact of Generative AI on 

customer experience and business automation in 

e-commerce. 

2. To evaluate the ethical, security, and 

implementation challenges of adopting 

Generative AI in e-commerce. 

 

Scope of the Study  

Focussing on its function in improving consumer 

interaction, automating marketing, and optimising 

operations, this paper investigates Generative AI 

applications in e-commerce. It addresses ethical and 

security issues then looks at AI-driven 

personalisation, content creation, and fraud detection. 

Mostly covering case examples, current artificial 

intelligence models (e.g., GPT, DALL-E), and their 

commercial ramifications, the study Researchers 

looking for understanding of artificial intelligence 

adoption, legislators, and e-commerce companies 

should all find relevance in this study. It does, 

however, only address the practical uses and 

difficulties in real-world e-commerce environments 

rather than the theoretical advancement of AI models. 



© May 2025 | IJIRT | Volume 11 Issue 12 | ISSN: 2349-6002 

IJIRT 178505   INTERNATIONAL JOURNAL OF INNOVATIVE RESEARCH IN TECHNOLOGY      3453 

II. LITERATURE REVIEW 

 

AI Applications in E-Commerce: Past and Present 

From boosting consumer experience to supply chain 

optimisation to corporate decision-making 

improvement, artificial intelligence has been crucial 

in the development of e-commerce. Originally, 

artificial intelligence applications were mostly 

predictive analytics and rule-based systems used by 

companies to suggest goods and spot fraud using 

structured data [3]. Early artificial intelligence-driven 

chatbots gave programmed replies, and content-

based and collaborative filtering was the basis for 

recommendation engines using simple filtering 

techniques. 

 

Using machine learning (ML) and deep learning for 

better personalising and automation, AI applications 

have evolved in the contemporary day [4]. Real-time, 

massive volumes of consumer data analysis by 

modern artificial intelligence systems enhances 

inventory control, chatbots, and product suggestions. 

While computer vision models improve visual search 

capacities, AI-powered conversational agents such as 

ChatGPT provide human-like interactions. 

Companies also employ artificial intelligence to 

automatically create ads, maximise pricing policies, 

and identify more precisely fraudulent transactions. 

 

Generative artificial intelligence (GenAI) heralds a 

new chapter in e-commerce as it allows AI to produce 

realistic visuals, marketing materials, product 

descriptions, even customised virtual shopping 

assistants. Unlike conventional artificial intelligence, 

which mostly relies on pattern recognition and 

decision-making, GenAI creates fresh content 

dynamically, therefore improving consumer 

involvement and company efficiency unlike ever 

before. 

 

The Role of Generative AI in Transforming Business 

Operations 

By automating tasks, improving personalising, and 

producing excellent content, generative artificial 

intelligence (GenAI) is transforming e-commerce 

company operations. Unlike conventional artificial 

intelligence, which mostly analyses and classifies 

data, GenAI generates text, pictures, videos, and even 

code, thereby transforming companies. 

Content production is one of the most important areas 

as AI models like as GPT and DALL-E provide 

marketing materials, consumer evaluations, and 

product descriptions free from human involvement. 

This automation raises efficiency and lowers 

expenses [6]. By allowing hyper-personalizing, 

customising product suggestions, chatbots, and 

virtual shopping assistants to each unique user, 

GenAI further enhances consumer experience. 

 

Automated inventory control and demand projections 

produced by artificial intelligence enable companies 

in supply chain management maximise logistics and 

reduce waste. Gen AI has also developed adaptive 

security solutions and found alarming trends, hence 

enhancing fraud detection. Synthetic data produced 

by artificial intelligence also helps to train improved 

machine learning models for risk assessment and 

fraud prevention. 

 

In visual commerce, where it can provide premium 

product photos, replicate real-life product 

interactions in AR/VR settings, and generate virtual 

influencers to connect with consumers, Generative 

AI is also very important. Generative artificial 

intelligence is becoming an essential instrument for 

efficiency, scalability, and innovation in e-commerce 

as companies keep using AI-driven initiatives. 

 

Comparative Analysis of Traditional AI vs. 

Generative AI 

With diverse uses and capacities, traditional artificial 

intelligence (traditional AI) and generative artificial 

intelligence (GenAI) both benefit e-commerce. 

Mostly analytical and predictive, traditional artificial 

intelligence emphasises pattern recognition, 

automaton of decisions, and efficiency enhancement 

[5]. Where it analyses massive amounts of data and 

offers insights based on past performance, it drives 

chatbots, recommendation engines, fraud detection 

systems, inventory management solutions. 

Conversely, generative artificial intelligence (AI) is 

creative and generative, able to create fresh text, 

pictures, music, even video. While Gen AI may 

develop original product descriptions, provide 

personalised marketing material, and build AI-driven 

ads, classic artificial intelligence can propose goods 

depending on prior purchases. GenAI-powered 

chatbots, like ChatGPT, provide more dynamic, 

human-like interactions than conventional artificial 

intelligence chatbots that depend on pre-defined 

replies. 

Content automation marks yet another important 

distinction. While GenAI generates fresh material 

from scratch, therefore removing the need for human 



© May 2025 | IJIRT | Volume 11 Issue 12 | ISSN: 2349-6002 

IJIRT 178505   INTERNATIONAL JOURNAL OF INNOVATIVE RESEARCH IN TECHNOLOGY      3454 

labour in marketing and product presentation, 

Traditional AI enhances search results and 

categorises information. In fraud detection, GenAI 

can replicate fraud events and create synthetic 

datasets for enhanced security training while 

conventional artificial intelligence finds 

abnormalities. 

Generative artificial intelligence brings fresh 

approaches to interact with consumers, boost 

innovation, and propel e-commerce expansion, 

thereby transforming digital commerce while 

conventional artificial intelligence optimises and 

automates current operations. 

 

Existing research gaps and need for further study 

 

Generative artificial intelligence (GenAI) is fast used 

in e-commerce, although some research gaps still go 

un examined. One important difference is how 

GenAI affects consumer behaviour and confidence 

over long run. Studies show that artificial intelligence 

may improve personalisation and automation, but 

little is known about how material created by AI 

influences customer behaviour over time, 

satisfaction, or loyalty. 

 

AI ethics and prejudice represent yet another 

significant disparity. Although academics have 

addressed issues of artificial intelligence fairness, 

nothing is known about how GenAI models manage 

disinformation, deepfakes, and biassed 

recommendations in e-commerce environments. 

Further investigation is needed on the possible 

hazards of artificial intelligence produced product 

evaluations, false advertising campaigns, and 

misleading marketing techniques. 

Furthermore lacking empirical research on the 

financial effects of Gen AI deployment in online 

retailers is Although AI-driven automation is 

supposed to save expenses, nothing is known about 

its real return on investment (ROI) or operational 

efficiency enhancements. 

Future studies should also investigate how GenAI 

combines with developing technologies as IoT, 

blockchain, and AR/VR to provide immersive and 

safe e-commerce experiences. By closing these gaps, 

GenAI's capabilities, difficulties, and best practices 

for ethical and efficient use in digital commerce will 

be more fully known. 

 

III. METHODOLOGY 

 

This paper uses industry reports, case studies, and 

current literature under a secondary research 

methodology to investigate Generative AI (GenAI) in 

e-commerce. Analysing peer-reviewed studies, 

market research reports, and actual implementations 

helps the study reveal AI-driven changes, problems, 

and future prospects in digital commerce. 

 

Research Design 

Focussing on the influence of GenAI on many facets 

of e-commerce, the study uses a qualitative research 

technique. Research reviews published in academic 

publications, whitepapers, and industry case studies 

rather than gathering original data. Without direct 

tests or polls, this method helps one to have a 

thorough awareness of AI applications, ethical issues, 

and commercial consequences. 

 

Data Collection 

This research relies exclusively on secondary data 

sources to provide a well-rounded analysis of AI 

adoption in e-commerce. The key sources include: 

● Academic Journals & Conference Proceedings: 

Papers from IEEE, ACM, Springer, and Elsevier 

provide insights into AI advancements, 

particularly in natural language processing 

(NLP) and computer vision [7]. 

 

● Industry Reports & Whitepapers: Reports from 

consulting firms like McKinsey, Gartner, and 

PwC highlight real-world AI implementations, 

market trends, and business case studies. 

 

● E-Commerce Case Studies: Case studies of 

major platforms such as Amazon, Alibaba, and 

Shopify are examined to understand how AI-

driven automation, personalization, and fraud 

detection are reshaping online retail. 

 

● Government & Regulatory Reports: Documents 

from the EU Commission, US Federal Trade 

Commission (FTC), and AI policy organizations 

offer insights into AI ethics, data privacy 

concerns, and regulatory frameworks affecting 

AI adoption in e-commerce [8]. 

 

Tools and Frameworks 

This research does not include direct data collecting 

or artificial intelligence model application as it is 

based on secondary sources. Rather, it looks at 

current artificial intelligence systems like deep 

learning-based recommendation systems, computer 
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vision (DALL-E, Stable Diffusion), and natural 

language processing (GPT models). Furthermore 

examined are industry reports' business analytics and 

adoption measures of artificial intelligence to 

evaluate how it affects e-commerce operations. 

 

Evaluation Metrics 

The effectiveness of Generative AI in e-commerce is 

analyzed based on the following key performance 

indicators (KPIs): 

● Customer Engagement Improvement: Metrics 

such as click-through rates (CTR), conversion 

rates, and customer retention provide insights 

into AI-driven personalization and marketing 

effectiveness. 

● Operational Efficiency: AI’s role in cost 

reduction, supply chain optimization, and 

process automation is evaluated through industry 

case studies and reports [9]. 

● AI Accuracy & Ethical Concerns: Studies on AI 

bias, misinformation risks, and regulatory 

compliance are reviewed to assess ethical 

challenges in AI-driven e-commerce. 

 

IV. APPLICATIONS OF GENERATIVE AI 

IN E-COMMERCE 

 

4.1 Personalized Customer Experience 

By boosting product suggestions, customer 

assistance, and automating interactions, generative 

artificial intelligence is revolutionising tailored 

consumer experiences in e-commerce. To provide 

customised product recommendations, AI-driven 

recommendation systems examine consumer 

behaviour, preferences, and purchasing activity. 

Generative artificial intelligence models—e.g., GPT, 

deep learning recommendation engines—create 

dynamic, context-aware suggestions unlike 

conventional rule-based systems, hence enhancing 

consumer involvement and sales. 

By offering real-time, human-like interactions, 

virtual assistants and AI-powered chatbots improve 

customer assistance even more [10]. On Shopify and 

Alibaba, platforms such Amazon Alexa and AI-

driven chatbots help consumers in product searches, 

order tracking, and quick query answers. These 

artificial intelligence systems cut the requirement for 

human involvement and enhance reaction speeds. 

Furthermore enabling companies to customise 

message, recommend appropriate offers, and increase 

customer satisfaction are AI-generated marketing 

material and tailored interaction techniques include 

dynamic email campaigns and chatbot-driven 

engagement. Using GenAI, e-commerce companies 

improve personalisation, increase conversion rates, 

and strengthen consumer connections. 

 

4.2 Automated Content Creation & Marketing 

By automating the development of product 

descriptions, customer reviews, ads, and SEO-

optimized material, generative artificial intelligence 

is transforming e-commerce content creation and 

marketing. AI-powered tools such as GPT models 

may provide interesting product descriptions catered 

to various markets, therefore guaranteeing 

consistency and efficiency on all e-commerce 

systems [11]. Furthermore, client evaluations 

produced by artificial intelligence enable companies 

to provide reasonable feedback simulations, thus 

strengthening trust and involvement. 

Text, photos, and videos are just a few of the many 

media that AI-driven marketing automation lets one 

create advertising campaigns across. While artificial 

intelligence-powered video producers provide 

interesting promotional material, tools like DALL-E 

and Stable Diffusion produce high-quality images for 

product commercials. This automation guarantees 

tailored advertising for various client categories, 

lowers human labour, and speeds campaign rollout. 

By creating automatically keyword-rich material, 

meta descriptions, and blog entries that raise search 

results, generative artificial intelligence also 

improves SEO optimisation. Using search trends, 

competitive tactics, and user intent analysis, AI 

systems optimise content to attract natural traffic. 

Through content matching with natural language 

searches, AI-driven chatbots and voice search 

optimisation improve visibility even more. 

Using Generative AI allows companies to automate 

content marketing, expand consumer reach, and raise 

brand awareness, thereby boosting engagement and 

greater conversion rates in e-commerce. 

 

4.3 Supply Chain & Inventory Management 

By means of precise demand forecasting, logistics 

optimisation, and cost reduction via intelligent 

automation, generative artificial intelligence is 

revolutionising supply chain management and 

inventory control in e-commerce. To forecast 

demand variations, AI-driven models examine past 

sales data, market trends, and outside variables (e.g., 

seasonality, economic circumstances, and consumer 

preferences). This lets companies maximise 

inventory levels, avoid overstocking or stockouts, 

and increase warehouse effectiveness. 
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Through data processing of enormous volumes from 

traffic patterns, weather predictions, and real-time 

supply chain updates, artificial intelligence improves 

route optimisation and delivery scheduling in 

logistics. Businesses like Amazon and Alibaba use 

AI-powered logistics networks to simplify last-mile 

delivery, cut shipping times, and raise customer 

satisfaction by means of reduction of transportation 

distances. For warehouse automation and predictive 

maintenance for delivery trucks, artificial 

intelligence also guarantees flawless operations. 

By automating warehouse management, inventory 

updates, and supplier contact, generative artificial 

intelligence also helps to save running expenses [12]. 

Bots driven by artificial intelligence process orders 

and procurement discussions, therefore reducing 

human mistakes and increasing productivity. 

Furthermore employed for training machine learning 

models to identify possible supply chain interruptions 

and actively reduce risks is artificial intelligence-

generated synthetic data. 

In the cutthroat e-commerce scene, companies may 

increase general operating efficiency, save costs, and 

boost supply chain agility by using smart automation 

and predictive analytics. 

 

4.4 Fraud Detection & Cybersecurity 

By spotting suspicious activity, safeguarding 

transactions, and avoiding false listings, generative 

artificial intelligence is helping e-commerce fraud 

detection and cybersecurity to be much improved. To 

find abnormalities in real-time, AI-powered fraud 

detection systems examine transaction trends, user 

behaviour, and past fraud data. Before they start, 

machine learning models may identify odd 

purchasing behaviour, many unsuccessful login 

attempts, or abrupt changes in buying habits, 

therefore helping companies avoid fraudulent 

purchases. 

Risk assessments produced by artificial intelligence 

improve transaction security by analysing elements 

such IP addresses, device fingerprints, geolocation, 

and payment histories. To reduce the possibility of 

illegal access and financial fraud, some e-commerce 

systems rely on AI-driven authentication techniques 

include biometric verification, behavioural analysis, 

and multi-factor authentication. Furthermore 

improving security are blockchain-integrated 

artificial intelligence technologies as they provide 

transaction transparency. 

Fake product listings and AI-generated frauds 

provide even another big obstacle in e-commerce. 

Using artificial intelligence, fraudsters produce false 

reviews, fraudulent product photos, and misleading 

ads, therefore deceiving buyers. AI-based detection 

systems search seller activity, customer feedback, 

and product descriptions for anomalies and flag 

dubious listings. E-commerce systems may build 

customer confidence, improve cybersecurity, and 

lower financial losses resulting from dishonest 

behaviour by putting AI-driven fraud detection 

techniques into use. 

 

V. CHALLENGES & ETHICAL 

CONSIDERATIONS 

 

Generative artificial intelligence in e-commerce 

creates various ethical, security, and operational 

difficulties even if it has advantages. Deepfakes, 

artificial intelligence-generated false information, 

and prejudice are among main issues. Artificial 

intelligence models may inadvertently provide false 

reviews, deceptive product descriptions, or altered 

ads, therefore affecting customer confidence [13]. AI 

systems taught on biassed data might also support 

unfair product recommendations, discriminatory 

pricing, or exclusionary marketing tactics. 

 

Another major difficulty are hazards to data privacy 

and security. Personalisation powered by artificial 

intelligence calls for enormous volumes of consumer 

data, which begs questions about data breaches, 

illegal monitoring, and GDPR and CCPA 

compliance. Companies have to guarantee openness 

and moral treatment of customer data. 

 

Moreover, over-reliance on artificial intelligence in 

decision-making might lower human supervision, 

resulting in automated mistakes, loss of 

personalisation subtleties, and moral conundrums in 

pricing and marketing driven by AI. Finally, because 

of high installation costs, processing power needs, 

and continuous maintenance fees, economic hurdles 

and technology constraints restrict small enterprises 

from using sophisticated artificial intelligence 

solutions. Ensuring appropriate usage of artificial 

intelligence in e-commerce depends on addressing 

these difficulties. 

 

VI. CONCLUSION 

 

From customised consumer experiences and 

automated marketing to fraud detection and supply 

chain optimisation, this study emphasises the 
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transforming power of generative artificial 

intelligence in e-commerce. Although AI-driven 

solutions improve security, consumer interaction, 

and efficiency, they also create ethical and privacy 

issues that need careful control. 

While consumers gain from tailored shopping 

experiences and safe transactions, companies find 

cost savings, better decision-making, and more 

customer confidence when they embrace artificial 

intelligence. 

Long term, artificial intelligence will keep redefining 

e-commerce by combining with metaverse, 

augmented reality, virtual reality, and sophisticated 

analytics. Sustainable digital commerce depends on a 

balanced strategy addressing ethical issues as well as 

AI advancement. 
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