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Abstract:  

 
Artificial intelligence (AI) is a collection of various technologies and algorithms built to minimize 
human intervention and maximize results, saving time for businesses and customers. It is 
transforming ecommerce by enhancing customer experiences and optimizing business operations 
through data analysis, automation, and personalization. It is making an enormous impact on 
ecommerce businesses. It personalizes the shopping experience through dynamic recommendations 
and AI-powered chatbots, automates operations like customer service and supply chain 
management, and improves marketing with advanced customer segmentation and content 
generation. AI in ecommerce has revolutionized the industry, providing powerful tools to enhance 
customer experiences, streamline operations, and tackle various challenges. The significance of AI 
integration with ecommerce sites cannot be understated. This paper explores some of the essential 
AI tools transforming ecommerce.  
Keywords: artificial intelligence, machine learning, AI, generative AI, ecommerce. 

 
INTRODUCTION 
Artificial intelligence (AI) is revolutionizing ecommerce by enhancing personalization, automating 
tasks, and providing data-driven insights. AI lets machines perform tasks like reasoning, learning, 
predicting, and decision-making—tasks that typically require human intelligence. AI has become a 
transformative force across industries, and ecommerce is no exception. To stay competitive and 
deliver exceptional customer experiences, retailers are turning to AI. Leading ecommerce 
companies like Amazon have long used AI technology to enhance customer experiences, streamline 
logistics, and drive growth. Today, AI for ecommerce is also delivering measurable impact across 
businesses of all sizes. AI has become an essential part of e-commerce. It helps businesses improve 
customer experience, simplify operations, and increase revenue. Brands like Netflix, Amazon, 
Spotify, and Sephora show how AI can tailor experiences, predict demand, and enhance logistics 
[1]. 

 

Innovative: International Multi-disciplinary 
 Journal of Applied Technology  

(ISSN	2995-486X)								VOLUME	03			ISSUE	11, 2025 



60  |  INNOVATIVE: INTERNATIONAL MULTI-DISCIPLINARY JOURNAL OF APPLIED TECHNOLOGY       www.multijournals.org 
 

WHAT IS ARTIFICIAL INTELLENCE? 
The term “artificial intelligence” (AI) is an umbrella term John McCarthy, a computer scientist, 
coined in 1955 and defined as “the science and engineering of intelligent machines.” It refers to the 
ability of a computer system to perform human tasks (such as thinking and learning) that usually 
can only be accomplished using human intelligence [2]. Typically, AI systems demonstrate at least 
some of the following human behaviors: planning, learning, reasoning, problem solving, knowledge 
representation, perception, speech recognition, decision-making, language translation, motion, 
manipulation, intelligence, and creativity.  

The 10 U.S. Code § 2358 define artificial intelligence as [3]: 
1. “Any artificial system that performs tasks under varying and unpredictable circumstances 

without significant human oversight, or that can learn from experience and improve 
performance when exposed to data sets. 

2. An artificial system developed in computer software, physical hardware, or other context that 
solves tasks requiring human-like perception, cognition, planning, learning, communication, or 
physical action. 

3. An artificial system designed to think or act like a human, including cognitive architectures and 
neural networks. 

4. A set of techniques, including machine learning, that is designed to approximate a cognitive 
task. 

5. An artificial system designed to act rationally, including an intelligent software agent or 
embodied robot that achieves goals using perception, planning, reasoning, learning, 
communicating, decision making, and acting.” 

AI provides tools creating intelligent machines which can behave like humans, think like humans, 
and make decisions like humans. The main goals of artificial intelligence are [4]: 

1. Replicate human intelligence 
2. Solve knowledge-intensive tasks 

3. Make an intelligent connection of perception and action 
4. Build a machine which can perform tasks that requires human intelligence 
5. Create some system which can exhibit intelligent behavior, learn new things by itself, 

demonstrate, explain, and can advise to its user. 
AI is not a single technology but a range of computational models and algorithms. The concept of 
AI is an umbrella term that encompasses many different technologies. AI is not a single 
technology but a collection of techniques that enables computer systems to perform tasks that would 
otherwise require human intelligence. The major disciplines in AI include [5]: 

ü Expert systems 
ü Fuzzy logic 

ü Neural networks 
ü Machine learning (ML) 

ü Deep learning 
ü Natural Language Processors (NLP) 

ü Robots 
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These computer-based tools or technologies have been used to achieve AI’s goals. Each AI tool has 
its own advantages. Using a combination of these models, rather than a single model, is 
recommended. Figure 1 shows a typical expert system, while Figure 2 illustrates the AI tools. These 
tools are gaining momentum across every industry. Analytics can be considered a core AI capability.  

ARTIFICIAL INTELLIGENCE IN ECOMMERCE 
Across the industry, AI tools are helping businesses streamline operations, reduce costs, and unlock 
new revenue. For ecommerce, the message is clear. Whether you are focused on personalized 
experiences, operational efficiency, or smarter decision making, the time to act on AI is now. Recent 
advancements in artificial intelligence (AI) are transforming commerce at an exponential pace. In 
ecommerce, AI uses data you already collect (clicks, purchases, supply chain activity) to make 
smart, real-time decisions. When it comes to AI in ecommerce, there are several ways you can get 
started. Figure 3 shows some steps to implement AI in ecommerce [6].  
Artificial intelligence (AI) in ecommerce refers to integrating various technologies, such as Natural 
Language Processing (NLP), machine learning models, and data mining technology, into online 
retail operations. There are several AI tools tailored for growing retailers, offering affordability and 
scalability. Machine learning (ML) enables ecommerce platforms to improve the results they deliver 
over time by learning what works best. Deep learning is a highly sophisticated subset of machine 
learning modeled after the operation of the human brain. Its platforms are very useful in ecommerce 
because they are fast and accurate, and able to deal with very large data sets that some AI 
algorithms cannot handle. NLP uses machine learning, statistical modeling, and deep learning to 
process human language. It uses computational methods to identify the intent behind the text and 
translate text or speech from one language to another. Generative AI refers to deep-learning models 
that can generate high-quality text, images, and videos based on the data the system is trained upon. 
Generative AI takes raw data and generates results according to the prompt. Computer vision is a 
field of artificial intelligence (AI) that uses computational methods to enable computers to identify 
and interpret data in digital images and videos. Combined, these technologies represent a win/win 
situation for ecommerce businesses and their customers. They help ecommerce businesses improve 
results. Figure 4 shows a representation of AI commerce [6]. 

APPLICATIONS OF AI IN ECOMMERCE 
There are plenty of use cases in ecommerce for AI. AI is transforming ecommerce through 
personalization, automation, customer service enhancements, inventory management optimization, 
logistics operations improvements, smart search, dynamic pricing, fraud detection, customer churn, 
and more. Figure 5 shows ways AI empowers ecommerce [7]. Some of these common areas of 
application are explained as follows [8-10]: 
Ø Visual Assistants: These tools provide instant, 24/7 customer service by answering questions, 

helping with orders, and providing recommendations. This frees up human agents for more 
complex issues and can increase conversion rates. AI chatbots and virtual assistants work as 
customer service representatives for your ecommerce business. Chatbots process simple 
transactions, take orders, and provide personalized offers. Using NLP, generative AI, and real-
time store data, chatbots greet visitors, recommend products, start orders, and answer post-
purchase queries. AI-powered ecommerce chatbots can personalize responses, understand 
customer sentiment, give accurate product info, and provide 24/7 customer support. Figure 6 
shows a virtual assistant [7], while Figure 7 shows the benefits of chatbots [7]. 

Ø Dynamic Pricing: Pricing your products correctly involves several factors, like competitor 
prices, manufacturing costs, and customer demand. Dynamic pricing is a strategy in which 
product prices are automatically adjusted in real time depending on various factors, such as 
demand, supply, season, competitor pricing, and customer behavior. AI systems adjust prices in 
real-time by analyzing demand fluctuations, competitor pricing, customer behavior, and market 
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trends, proving how AI powered tools can boost margin without manual repricing. Instead of 
manually checking competitor prices and adjusting your rates, AI-powered dynamic pricing 
solutions do it automatically. AI-enabled dynamic pricing is a strategy of changing your 
product price based on supply and demand. AI algorithms can adjust product prices in real-time 
based on market demand, competitor activity, and customer behavior to maximize profitability. 

Ø Immersive Experiences: Augmented reality (AR) and virtual reality (VR) are used to provide 
interactive and immersive shopping experiences, such as allowing customers to virtually try on 
clothes or see how furniture would look in their home. AI-driven AR tools, such as virtual try-
on features for clothing or virtual product placement in a room, help customers visualize 
products, which can reduce returns. AR lets customers visualize products in real-world settings, 
like trying on glasses or previewing furniture in their homes. This reduces returns and boosts 
confidence in purchases, especially for high-value items. 

Ø Fraud Detection: Fraud detection is a process that involves identifying and preventing scams 
and fraudulent activities. The bad news: ecommerce businesses lose an estimated $48 billion 
annually to fraud. The good news: AI can fight that problem in some advanced ways. In fraud 
detection, AI uses algorithms to monitor incoming threats and stop them before they happen. 
You can use AI to detect and prevent fraud by analyzing data, spotting anomalies, and 
monitoring transactions in real time. Traditional AI and machine learning excel in processing 
vast volumes of B2C and B2B payments, enabling businesses to identify and respond to 
suspicious trends swiftly. Traditional AI automates the detection of irregular patterns and 
potential fraud, reducing the need for costly human analysis. AI-powered systems analyze user 
behavior and transaction patterns in real-time to identify and prevent fraudulent activities, 
protecting both the business and the customer. eBay is one of the examples that has employed a 
fraud detection and prevention system. Figure 8 shows a representation of fraud detection [7]. 

Ø Autonomous Commerce: Autonomous commerce means shopping journeys that run themselves. 
AI agents detect demand, curate products, set prices, answer questions, and handle 
fulfillment—all without human oversight. AI agents will increasingly handle entire workflows, 
from product discovery and curation to pricing, customer service, and fulfillment, creating a 
self-optimizing online storefront. 

Ø Customer Segmentation: This involves identifying high-value customer groups for precision 
marketing campaigns. With AI tools, ecommerce companies can segment their audiences based 
on behavior, preferences, purchase history, and more. These dynamic customer segments help 
tailor messaging, product recommendations, and promotions to the right people at the right 
time. 

Ø Demand Forecasting: This entails helping plan inventory and marketing campaigns based on 
real-time and historical data. By analyzing historical data, AI can predict demand and help 
businesses optimize their inventory levels and minimize excess, reducing costs and improving 
efficiency. Real-time inventory updates allow businesses to adapt quickly to changing 
conditions, providing actionable insights and allowing for effective resource allocation. 

Ø Predictive Analytics: AI can predict future trends and demand patterns that traditional systems 
lack by analyzing data, customer preferences, and historical sales data. This helps companies 
adjust their offerings and plan inventory. Predictive analytics has also become a new game-
changer for ecommerce. By analyzing historical data and real-time inputs, AI can forecast 
demand, helping retailers avoid overstocking or stockouts. Predictive models use real-time data 
like site traffic, promotions, weather, and social media trends to guide daily decisions. Walmart 
is a great example of optimizing its inventory levels and supply chain management using AI to 
predict future trends. Japan’s largest ecommerce site, Rakuten, continues to invest in AI to 
better predict customer behaviors as it is critical to the ecommerce success. 
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Ø Content Creation: Generative AI can quickly generate marketing collateral like product copy, 
images, videos, and even voice-overs. You can also use it to test whether your brand messaging 
resonates with your target audience. Generative AI can be used to create personalized product 
descriptions, generate unique product recommendations, and even create personalized videos 
for customers. 

Ø Customization: In ecommerce, a shopping experience tailored to individuals’ preferences and 
customer need is king. Customization is the heartbeat of contemporary consumer experience, 
with many products, particularly packages, being custom-made to resonate with individual 
customer preferences. AI analyzes customer data—browsing history, purchase patterns, and 
preferences—to deliver tailored online shopping experiences across websites, apps, and emails. 

Ø Personalized Recommendations: AI in ecommerce makes it easier than ever to deliver 
personalized product recommendations that drive conversions and increase order value. Using 
machine learning to analyze browsing history, past purchases, and other customer data, AI 
creates highly tailored product suggestions. This improves customer satisfaction, boosts 
engagement, and increases conversion rates. Generative engine optimization (GEO) uses large 
language models to generate direct answers and product recommendations within the search 
experience. 

Ø Ecommerce Photography: They often say a picture is worth a thousand words, but in 
ecommerce, a picture is worth something even more valuable: customer trust. High-quality 
visuals do not just showcase your products. They shape first impressions, influence purchasing 
decisions, and set the foundation for brand perception. From automated background removal to 
AI-generated lifestyle photography, brands are turning to intelligent image enhancement tools 
to streamline production, improve quality, and drive conversions at scale. Traditional product 
photography requires expensive equipment, professional photographers, and extended post-
production work. AI-driven tools significantly reduce costs by automating these steps while 
allowing businesses to scale their product visuals effortlessly, whether they need ten images or 
ten thousand. 

Ø Voice Commerce: Voice commerce (or V-commerce) is a type of ecommerce that enables 
customers to shop using voice commands through voice assistants such as Amazon’s Alexa, 
Google Home, or a chatbot. Voice assistants allow customers to shop hands-free, from 
reordering essentials to discovering new products. Natural language processing (NLP) ensures 
accurate understanding of voice commands, making shopping intuitive. For example, voice 
assistants like Amazon Alexa and Google Assistant enable hands-free shopping, from 
reordering essentials to discovering new products.  

Ø Voice Search: Voice search, powered by AI, is revolutionizing how companies connect with 
consumers. Leveraging this technology allows businesses to boost product promotion 
strategies.  

BENEFITS 
AI can increase revenue by improving conversion rates, enhancing customer loyalty through better 
experiences, and increasing operational efficiency by automating tasks. By implementing effective 
solutions for AI in commerce, brands can create seamless, personalized buying experiences that 
increase customer loyalty, customer engagement, and retention. Integrating artificial intelligence 
(AI) into ecommerce offers numerous advantages across various business functions. Other benefits 
include the following [6,10]: 
Ø Automation: Automation is all about getting more done with less manual effort. For ecommerce 

companies, AI automation can handle time-consuming tasks like product recommendations, 
loyalty program triggers, and customer support routing. AI can automate repetitive marketing 
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tasks and generate content such as personalized email campaigns, product descriptions, and ad 
creatives. This allows teams to focus on strategy rather than manual execution. Unlike 
traditional automation, agentic AI does not just follow preset rules. It makes decisions, takes 
action, and learns from results in real time. Think of it as giving your ecommerce platform the 
ability to operate with intent. You can also use AI to automate restocking by syncing with 
suppliers to trigger timely orders. It predicts shipping delays and keeps both your team and 
customers informed. 

Ø Personalization: Understanding your customers is key to delivering personalized, high-impact 
experiences. While personalization is a top priority for many ecommerce businesses, few have 
implemented it at scale. That is where AI for ecommerce shines. By analyzing customer 
behavior, purchase history, and engagement patterns, AI tools help you deliver the right 
message to the right person at the right time. Personalized experiences do not just drive clicks; 
they build loyalty. Unlike traditional AI, which can only segment customers based on 
predefined criteria, generative AI can create unique experiences for each customer, considering 
their preferences, behavior, and interests. Such personalization is crucial as organizations adopt 
software-as-a-service (SaaS) models more frequently. eBay leverages AI throughout its 
platform to create a seamless and personalized shopping experience.  

Ø Customer Service: Another application of AI in ecommerce is customer service through AI-
powered chatbots and virtual assistants. Handling customer requests can overwhelm support 
teams, especially when they need to respond quickly to questions about products, checkout 
issues, or returns. With virtual assistants and chatbot technology, you can deliver the 
appearance of higher touch customer support. Virtual agents also have the advantage of being 
available 24/7, so low-level questions and issues can be addressed at any time of day, without 
making your customer wait. ChatGPT-powered conversational AI can help ecommerce 
businesses provide personalized and natural customer interactions. 

Ø Customer Experience: Ecommerce is now focused on user experience. Virtual try-on 
technology allows shoppers to explore, customize, and interact with products from the comfort 
of their homes. AI-powered voice assistants and search functionalities simplify the customer 
experience to a certain extent by allowing users to search, browse, and make purchases using 
voice commands. 

Ø Customer Churn: Churn in ecommerce occurs when a customer stops buying from a company. 
The churn rate is calculated as the percentage of customers who leave the company over a 
specific period. Predictive AI, in terms of customer churn, steps ahead of traditional methods by 
looking at dynamic factors in customer behavior, like how many times a customer contacted 
support or logged in, to predict the likelihood of churn. 

Ø Sustainability: AI plays a crucial role in making ecommerce more sustainable. It optimizes 
ecommerce operations by reducing carbon emissions, minimizing waste, and promoting eco-
friendly consumer choices. Through demand forecasting, smart packaging, and energy-efficient 
logistics, AI drives sustainable practices across supply chains and customer interactions. Fewer 
returns also contribute to a lower carbon footprint. 

Ø Better Decision: Artificial intelligence in the retail market serves to help you achieve more 
informed decisions. Companies use it to derive more accurate forecasts for sales, stock 
management, and marketing outcomes.  

Ø Agentic Commerce: Agentic commerce represents the next evolution of AI in ecommerce. 
These systems do more than assist. Unlike traditional automation, agentic AI tools make 
decisions, take action, and learn from outcomes with minimal input. 
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CHALLENGES 
Commerce is complicated. It is certainly a daunting competitive environment. A common challenge 
in ecommerce is the large manual effort required to create original product sessions for generic 
items. Implementing AI can be costly, requiring significant investment in infrastructure and 
talent. There is also a risk of bias in AI algorithms if they are trained on incomplete data. Some 
employees may worry about losing their jobs or struggle to adapt to new tools and workflows. Other 
challenges include the following [9]: 
Ø Data Privacy: The use of customer data for personalization raises concerns about data privacy, 

data security, and algorithmic bias. AI systems rely heavily on consumer data to provide 
personalized experiences and recommendations to customers. Ensuring this data is collected, 
stored, and processed securely is essential to maintaining customer trust. Businesses must 
collect customer data responsibly, ensuring transparency, consent, and secure storage. Ensuring 
compliance with data protection regulations like the General Data Protection Regulation 
(GDPR) and California Consumer Privacy Act (CCPA) and maintaining customer trust is 
crucial. 

Ø Data Quality: Presenting large amounts of qualitative data to an AI model is challenging for e-
commerce businesses, requiring them to collect accurate and consistent data across multiple 
channels. This practice could often lead to discrepancies from various data sources and skew AI 
systems. 

Ø Bias: Artificial intelligence algorithms in ecommerce can unintentionally introduce biases and 
produce inaccurate results, leading to unfair treatment of certain groups and suboptimal results. 
Companies might also have to deal with inaccurate results generated from AI tools that are 
incorporated into ecommerce platforms. Businesses must continuously monitor AI models to 
detect and correct biases. AI can reflect or even reinforce biases found in historical data. This is 
especially concerning in areas like personalized pricing, product recommendations, and fraud 
detection. Fixing bias requires specialized tools, ongoing testing, and clear ethical guidelines—
which many companies are still figuring out. 

Ø Sustainable Commerce: Drive engagement through our e-commerce consulting services aimed 
at increasing profitability with sustainable commerce and e-commerce solutions. As AI models 
get bigger and hungrier for data, they also require more energy. This worries both regulators 
and eco-conscious customers. 

Ø Compliance: In the commerce journey, traditional AI helps secure transaction data and 
automates compliance with payment regulations, enabling businesses to quickly adapt to new 
financial laws and conduct ongoing audits of payment processes. 

Ø Security: Security is a critical issue. For example, APIs have data access privileges just like 
humans, and these privileges should be strictly limited, as hackers can use APIs as paths to 
sensitive data.  

Ø Interoperability: Many ecommerce companies still run on outdated platforms that are not 
designed for AI. They need to upgrade their existing infrastructure first. New AI tools must 
work smoothly with existing systems like inventory, payments, and marketing automation. This 
often requires custom development and can lead to unexpected technical problems. 

Ø Talent Shortage: You need a team with skills in machine learning, data engineering, AI ethics, 
and business strategy. This kind of talent is hard to find and expensive to recruit. Training your 
existing team to understand and use AI tools is also a big undertaking. 

FUTURE OF AI IN ECOMMERCE 
The future of ecommerce is undeniably linked to the ongoing advancements in AI, and those who 
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fail to embrace this technology risk falling behind. As AI technology advances, ecommerce 
businesses can use agentic AI to run smarter storefronts that optimize themselves continuously. The 
future of AI in e-commerce looks promising, with advancements in automation, personalized 
shopping experiences, and predictive analytics. AI will forecast future purchasing behavior using 
predictive analytics [6]. 
The future of AI in commerce is based on trust. The integration of generative AI across 
omnichannel commerce—both B2B and B2C—is essential. However, for this integration to be 
successful, trust must be at the core of its implementation. Businesses must approach the 
introduction of trusted generative AI as an opportunity to enhance the customer experience by 
making it more personalized, conversational and responsive. Trusted AI redefines customer 
interactions, enabling businesses to meet their clients precisely where they are [11]. Forward-
thinking ecommerce leaders are racing to enhance their operations with AI or build it into their 
website and product offerings to elevate the user experience or both. 
CONCLUSION 
As AI technology has matured, it has become more accessible. Today, even small ecommerce 
businesses are using AI tools to improve operations, reduce manual tasks, and boost online sales. 
Artificial intelligence is no longer an optional upgrade. It is becoming a core capability for 
ecommerce companies that want to scale faster, personalize smarter, and compete in an AI-driven 
landscape.  
 AI is making an enormous impact on ecommerce businesses. It helps businesses in various 
departments, such as product management, marketing, sales, and customer support. AI is set to play 
an increasingly critical role for ecommerce owners. This technology offers benefits that others 
cannot match—helping you and your team save time on tasks, significantly enhancing customer 
experiences, and much more. The ecommerce space continues to grow, with numerous vendors 
offering AI-powered capabilities. For businesses looking to stay ahead, investing in AI is no longer 
optional; it is essential for success. Figure 9 shows that we either adapt AI or get left behind [12]. 
More information on AI in ecommerce is available from the books in [13-20] and the following 
related journals:  

ü The AI Journal 
ü AI Magazine 

ü Journal of Intelligence 
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