
 

 
 

Copyright © IJCESEN 

 

International Journal of Computational and Experimental 

Science and ENgineering 

(IJCESEN) 
 

Vol. 11-No.3 (2025) pp. 5378-5383 
http://www.ijcesen.com 

ISSN: 2149-9144 

 Research Article  
 

 

Evaluating Generative Ai Technologies in Transforming Order Fulfillment: 

Predictive Ai for Personalization and Optimization in E-Commerce 
 

Vijayendra Vittal Rao* 

 

Chief Architect (Independent Researcher), IBM, Frisco/Dallas, USA 
* Corresponding Author Email: Vijayendra.vrao.79@gmail.com - ORCID: 0009-0004-1148-4706 

 
Article Info: 

 
DOI: 10.22399/ijcesen.3488 

Received : 02 January 2025 

Accepted : 30 January 2025 

 

Keywords  

 
Generative AI 

Predictive Analytics 

Order Fulfillment 

E-Commerce 

Personalization 

Inventory Optimization 

 

Abstract:  
 

This study looked at how generative and predictive AI technology could change the way 

orders are filled in the e-commerce sector. The study looked at how AI-powered 

technologies affected important performance indicators including delivery time, 

inventory correctness, customer satisfaction, and customization efficacy by looking at 

operational data and qualitative insights from three mid-sized e-commerce platforms. The 

results showed that predictive AI made demand forecasting much better, lowered 

fulfillment costs, and cut down on stockouts. Generative AI, on the other hand, made 

customer engagement better by giving them personalized recommendations and 

interactions. Using all of these technologies together made businesses more efficient and 

made customers more loyal. The study showed that AI adoption in order fulfillment 

provided flexible, tailored, and data-driven workflows that could react to quickly 

changing market conditions, even though the initial integration was difficult 

 

1. Introduction 
 

In the fast-paced and highly competitive world of e-

commerce, order fulfillment has changed from a 

simple logistical task to a key factor that directly 

affects customer satisfaction, loyalty, and business 

growth. People today want fast, accurate, and 

personalized experiences, but traditional fulfillment 

systems, which are frequently based on static 

algorithms and manual processes, have had a hard 

time keeping up with these changing needs. To deal 

with these problems, the use of artificial intelligence, 

especially generative and predictive AI 

technologies, has become a powerful force for 

change. 

Generative AI enables the creation of dynamic, 

context-aware outputs such as personalized product 

recommendations, automated customer interactions, 

and adaptive marketing content, all of which 

enhance user engagement. Predictive AI, on the 

other hand, leverages historical data and behavioral 

patterns to forecast demand, optimize inventory, and 

streamline delivery logistics. Together, these AI 

technologies have reshaped order fulfillment by 

making it more intelligent, responsive, and 

customer-centric. 

The goal of this study was to find out how well 

generative and predictive AI may change how orders 

are filled on e-commerce sites. The main point was 

how these technologies made important 

performance indicators better, like delivery time, 

order accuracy, customer satisfaction, and 

operational costs. The research looked at real-world 

data and implementation outcomes to show how AI 

may help improve personalization and make end-to-

end fulfillment procedures more efficient. 

 

2. Literature review  

 

Mohamed (2023) looked at how generative AI 

changed how supply chains work by letting people 

make decisions in real time and automatically 

respond to changes in demand. The study focused on 

how AI may help make predictions more accurate, 

cut down on delays in operations, and make the 

supply chain work better overall. These results were 

in line with what the current study found about how 

predictive models affect the optimization of order 

fulfillment. 

Al-Ebrahim, Bunian, and Nour (2023) The new 

ideas in e-commerce that use machine learning and 

pointed up some of the problems that are now being 

faced, such as data privacy, algorithmic bias, and 

scalability. Their study also found that AI had 

changed the way customization and logistical 

planning worked, but many platforms still had 
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trouble integrating it with their current systems. This 

backed with the current study, which found that there 

were problems with integration in the early stages of 

AI adoption. 

Perumallaplli (2023) looked into how generative AI 

can be used in SAP-based online stores, with an 

emphasis on making shopping experiences more 

personal. The study concluded that AI models were 

very helpful in making product recommendations 

more personal, making service interactions easier, 

and keeping customers longer. These conclusions 

backed up what the current study found: that AI-

driven recommendation systems led to increased 

engagement and repeat purchase rates. 

Sinha (2023) looked into how generative AI may 

improve the shopping experience by using tools 

including data summarization, chatbot integration, 

and sentiment analysis. The study showed that 

generative AI made interactions with users more 

natural and aware of the situation, which led to 

higher satisfaction and lower desertion rates. This 

was in line with what the current study found, which 

showed that when AI was put in place, customers 

were less likely to leave their carts and their 

satisfaction scores went up. 

Shaikh (2023) showed a lot of different ways that 

generative AI may be used in e-commerce, such as 

making content, searching for images, and 

marketing to individuals. The study showed how 

important generative AI is for making automated, 

scalable experiences that meet the needs of each 

customer. These results were very similar to the 

benefits that were seen in this study, especially in 

terms of personalization and adaptation to 

fulfillment. 

Ojika et al. (2023) used deep learning models to 

improve how customers engage with e-commerce 

sites, employing data-driven methods to understand 

behavior and customize the buying experience. Their 

research showed how advanced neural networks 

may help users stay engaged and avoid cognitive 

overload. This was in line with the study's results, 

which showed higher suggestion click-through rates 

and better user retention. 

 

3. Research Methodology  

 
As e-commerce businesses grow in size and 

complexity, they require fulfillment systems that are 

more flexible and smart. Traditional fulfillment 

systems, which relied on fixed rules and reactive 

logistics, often fell short of meeting customers' 

growing demands for speed, accuracy, and 

personalization. The rise of generative AI and 

predictive analytics changed the way orders are 

filled in a big way. Generative AI made it possible 

to automate decision-making tasks including real-

time inventory allocation, dynamic product 

recommendations, and route optimization. 

Predictive models gave platforms the ability to 

predict demand, tailor user experiences, and make 

fewer mistakes in the supply chain. This study 

looked at how combining generative and predictive 

AI technologies changed how e-commerce 

businesses handle orders, focusing on how they 

affect personalization, inventory management, and 

operational efficiency. 

 

Research Design 

 

The study used a mixed-methods research 

methodology, which combined both quantitative 

performance measurements and qualitative 

operational insights to find out how well AI-driven 

fulfillment systems worked. This method made sure 

that both technical outcomes and human views on AI 

integration were fully understood. 

 

Data Sources 

The investigation was based on operational data 

from three medium-sized e-commerce sites. 

Between 2022 and 2024, these platforms started 

using generative and predictive AI tools to help them 

fill orders. Before and after the AI deployment, the 

data contained KPIs like fulfillment time, stockout 

frequency, order accuracy, customer return rates, 

and the performance of the real-time 

recommendation engine. 

 

Sampling Technique 

 

We employed a purposive sampling strategy to 

choose e-commerce platforms that had already 

started using AI-powered solutions in their business. 

AI use in product recommendations, delivery 

planning, and inventory forecasting were some of 

the reasons for selection. For this aim, we looked at 

company records, technological architecture 

documentation, and internal performance reports. 

 

Data Analysis Tools and Techniques 

 

We used Python-based data analytics frameworks 

like Pandas, Scikit-learn, and TensorFlow to process 

and model the operational data we obtained for the 

quantitative study. We used key performance 

indicators (KPIs) to measure predictive accuracy, 

delivery optimization, and personalization 

relevance. We used time-series forecasting and 

classification models to see how AI characteristics 

would affect the accuracy of deliveries and how 

customers would act. We used SPSS to run 

comparative statistics on performance measures 

before and after AI. 
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The qualitative investigation looked at internal 

documents and performance reports that AI teams 

and fulfillment managers gave us. Using NVivo, a 

thematic content analysis was done to find common 

themes on AI-driven personalization and fulfillment 

optimization. 

 

Limitations of the Study 

 

This study only looked at mid-sized e-commerce 

platforms for a year, thus it may not fully show how 

enterprise-level systems can grow. Also, the results 

were based on internal business records, which can 

have biases in how they report performance or how 

mature their AI deployment is. 

 

4. Results and Discussion 
 
This part shows the outcomes of both quantitative 

and qualitative evaluations done on three mid-sized 

e-commerce platforms that used generative and 

predictive AI technology from 2020 to 2022. We 

looked at the following key performance metrics 

(KPIs): order accuracy, delivery time, inventory 

mismatch rates, recommendation click-through rates 

(CTR), and customer satisfaction scores. We looked 

at these numbers before and after AI was put in 

place. We also looked at the themes in the internal 

documentation and performance reports to give the 

quantitative results more meaning. The results 

showed that AI integration made personalization, 

operational efficiency, and decision-making much 

better. 

 

 

 

Impact of Predictive AI on Operational 

Efficiency 

 
Predictive AI models improved inventory 

forecasting and delivery scheduling by leveraging 

historical demand patterns and real-time user 

behavior data. The mean delivery time across 

platforms was reduced by over 25%, while stockout 

incidents were halved. 

 
Table 1. Pre- and Post-AI Operational Metrics 

Comparison 

Metric Pre-AI 

(Average

) 

Post-AI 

(Average

) 

% 

Improvemen

t 

Mean 

Delivery 

Time (hrs) 

48.2 35.9 25.5% 

Inventory 

Mismatch 

Rate (%) 

12.4 6.1 50.8% 

Order 

Accuracy 

(%) 

89.7 96.3 7.4% 

Fulfillmen

t 

Cost/Order 

($) 

4.72 3.86 18.2% 

 

 
Figure 1. Pre- and Post-AI Operational Metrics 

Comparison 

 

Table 1 shows that using predictive AI technology in 

e-commerce order fulfillment has led to clear 

improvements in how things work. , the average time 

it took to ship an order went down by 25.5%. This 

shows that AI-driven logistics and real-time route 

optimization sped up order The inventory mismatch 

rate went down by 50.8%, which shows that 

predictive analytics helped make forecasting more 

accurate and stock management better. Order 

accuracy went up by 7.4%, which means that AI 

models helped make less mistakes in fulfilling orders 

and handle them more accurately. Also, the cost of 

fulfilling each purchase went down by 18.2%, 

showing that using AI not only made things work 

better, but it also saved money. These improvements 

show how using predictive AI in fulfillment 

operations may make them more efficient and 

reliable. 

 

Effect of Generative AI on Personalization and 

Engagement 

 

Generative AI powered product recommendation 

engines, personalized messages, and intelligent 

query handling. These tools contributed to higher 
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engagement and satisfaction by offering tailored 

experiences. 

 
Table 2. Customer Engagement and Satisfaction Metrics 

Metric Pre-

AI 

Post-

AI 

% 

Change 

Recommendation CTR (%) 9.3 17.5 +88.2% 

Cart Abandonment Rate 

(%) 

41.6 27.4 -34.1% 

Repeat Purchase Rate (%) 18.9 29.7 +57.1% 

Customer Satisfaction 

Score (/5) 

3.6 4.3 +19.4% 

 

Figure 2. Customer Engagement and Satisfaction 

Metrics 

 

The research shows that after generative and 

predictive AI technologies were added to e-

commerce platforms, user engagement and 

satisfaction went up a lot. The click-through rate 

(CTR) for recommendations went up by 88.2%, 

which shows that AI-driven personalization made 

the suggested products far more relevant and 

appealing. The cart abandonment rate went down by 

34.1%, which means that customers were more 

likely to finish their purchases when they were given 

personalized content and a better user experience. 

The rate of repeat purchases went up by 57.1%, 

which shows that customers are more inclined to 

stay with you since they are more engaged and 

satisfied. The customer satisfaction score also went 

up from 3.6 to 4.3 out of 5, which is a 19.4% 

increase. This shows how AI-enhanced 

personalization and service efficiency can make 

people feel better about a company and make them 

more loyal. 

 

Overall Business Impact of AI Integration 

 

In addition to operational and experiential 

improvements, the implementation of AI 

technologies led to notable business benefits such as 

cost savings, improved service levels, and stronger 

customer loyalty. 

 
Table 3. Summary of Key Business Outcomes 

Business KPI Observed 

Change 

Reduction in Fulfillment Cost 18.2% 

Increase in Monthly Revenue 12.6% 

Decrease in Product Return Rate 23.4% 

Improvement in NPS (Net 

Promoter Score) 

+22 points 

 

Table 3 showed that combining generative and 

predictive AI technology in e-commerce order 

fulfillment processes led to big benefits at the 

business level. The 18.2% drop in fulfillment costs 

showed that operations were running more smoothly 

thanks to better inventory management and delivery 

scheduling. The 12.6% rise in monthly income 

revealed that better service speed and individualized 

customer experiences led to more sales and more 

customers staying with the business. Also, the 23.4% 

drop in the number of products returned showed that 

the suggestions were more accurate and that the 

items delivered were more in line with what 

customers expected. Finally, the 22-point increase in 

the Net Promoter Score (NPS) showed that 

customers were much happier with the brand and 

more loyal to it. This is another sign of how AI has 

a good effect on both user experience and company 

performance. 

 

Qualitative Insights from Stakeholders 

 

Qualitative analysis revealed several thematic 

insights: 

● Theme 1: Real-Time Adaptability Managers 

emphasized that predictive AI enabled faster 

decision-making, especially during peak sales 

periods (e.g., festive seasons), which was previously 

difficult with static logistics planning. 

● Theme 2: Customer-Centric Fulfillment AI-

generated recommendations allowed platforms to 

target users more precisely, increasing the relevance 
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of promotions and reducing returns due to 

mismatched purchases. 

● Theme 3: Learning Curve and Integration 

Challenges Initial AI integration posed challenges, 

particularly in aligning legacy systems and 

retraining staff. However, within 3–6 months, all 

platforms reported smoother operations and better 

inter-departmental coordination. 

The results clearly showed that generative and 

predictive AI technology can change how e-

commerce businesses complete orders. These 

technologies made big gains in operational KPIs, 

customer personalization, and business 

performance. There were some problems with 

integration when the system was first put in place, 

but the long-term benefits much surpassed the short-

term problems. E-commerce companies that want to 

improve customization and make their supply chain 

workflows more efficient could benefit greatly from 

using AI-driven tactics like these. 

 

5. Conclusion  

 

The study's results led to the conclusion that 

combining generative and predictive AI 

technologies had a big impact on how e-commerce 

handles orders. It made the process more 

personalized, more efficient, and better for the firm 

as a whole. Predictive AI made it possible to make 

more accurate predictions about inventories and 

schedule deliveries more quickly. Generative AI, on 

the other hand, increased client engagement by 

making personalized suggestions and creating 

content that changes over time. The combination of 

these technologies made a big difference in 

important performance indicators like delivery time, 

order accuracy, customer satisfaction, and repeat 

orders. Despite initial implementation challenges, 

the long-term benefits clearly demonstrated the 

potential of AI to create agile, customer-centric, and 

cost-effective fulfillment systems in the evolving 

digital commerce landscape. 
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