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ABSTRACT 

Push notifications are a vital communication tool in e-commerce apps, helping businesses engage users and drive sales. 

However, excessive or irrelevant notifications often lead to notification fatigue, app uninstalls, or negative user 

experiences. This paper explores strategies to optimize and reduce push notifications in e-commerce apps while 

maintaining user engagement and business objectives. By leveraging user segmentation, machine learning, behavioral 

analytics, and personalized content, notifications can be tailored to user preferences and activity. The proposed approach 

ensures that notifications are sent at optimal times and are relevant to the recipient, minimizing redundancy and 

perceived spam. This study highlights the benefits of a reduced and smarter notification system in enhancing customer 

retention, improving app ratings, and fostering long-term user loyalty. 

Keywords: Push notifications, e-commerce apps, notification fatigue, AI-driven solution, user behavior analysis, 

predictive modeling, machine learning algorithms, personalized notifications, engagement metrics, purchase intent 

prediction, notification management, real-time data analysis, intent recognition, behavioral analytics, notification 

optimization. 

1. INTRODUCTION 

The Role of Push Notifications in E-commerce Apps 

Push notifications are a powerful tool for e-commerce apps to engage with users, drive sales, and build brand loyalty. 

They provide a direct communication channel to share personalized offers, updates, and reminders. However, excessive 

or irrelevant notifications can overwhelm users, leading to frustration, uninstalls, or opting out of notifications 

entirely.Reducing the volume of push notifications without compromising their effectiveness is crucial to maintaining a 

positive user experience.By optimizing notification strategies, e-commerce businesses can strike the right balance 

between user engagement and satisfaction. This approach enhances user retention, fosters trust, and ensures that 

notifications deliver real value to customers.This document explores strategies to reduce push notification overload in 

e-commerce apps while maintaining engagement, highlighting how personalization, timing, and frequency adjustments 

can lead to better user experiences and improved business outcomes. 

Push notifications are a powerful tool for user engagement in e-commerce apps, but excessive notifications can lead to 

negative consequences such as user fatigue, increased uninstalls, and muted notifications. Reducing and optimizing push 

notifications has become a focus for developers and researchers to balance user engagement with user satisfaction. This 

literature review explores the current state of research and practices related to this topic. 

2. RELATED WORK 

Article [1] "Reducing Notification Overload: How Frequency and Relevance Influence User Engagement" by X. Zhang, 

J. Lee, and M. Y. Wang, Journal of Mobile Interaction Studies, vol. 14, no. 2, pp. 22-37, 2019: 

This paper examines the impact of notification frequency on user engagement and retention in mobile apps. The study 

suggests that reducing notification frequency while ensuring high relevance can significantly increase user satisfaction 

and decrease opt-out rates. 

Article [2] "Personalized Push Notifications and Their Effectiveness in User Retention" by L. Tan, H. Gupta, and S. 

Shah, Journal of Consumer Behavior in Digital Platforms, vol. 12, no. 4, pp. 50-67, 2018: 

The research explores personalized push notifications tailored to user behavior and preferences. The authors find that 

customized content can lead to better user retention and engagement compared to generic notifications, thus reducing 

the overall volume of notifications required. 

Paper [3] "Adaptive Notification Systems: A Machine Learning Approach" by R. Kumar and P. Ghosh, presented at 

the International Conference on Digital Communication and User Experience, 2020: This paper presents a machine 

learning-based approach to adapt push notifications according to user interaction history. By adjusting notification 

timing and content, the system ensures that notifications remain relevant, thus reducing the number of notifications 

without sacrificing user engagement. 



 

www.ijprems.com 

editor@ijprems.com 

INTERNATIONAL JOURNAL OF PROGRESSIVE 

RESEARCH IN ENGINEERING MANAGEMENT 

AND SCIENCE (IJPREMS) 

(Int Peer Reviewed Journal) 

Vol. 05, Issue 01, January 2025, pp : 882-885 

e-ISSN : 

2583-1062 

Impact 

Factor : 

7.001 
 

@International Journal Of Progressive Research In Engineering Management And Science               Page | 883  

Article [4] "Context-Aware Push Notifications: Enhancing User Experience by Delivering Relevant Alerts" by F. Liu, 

S. Zhang, and J. Li, International Journal of Human-Computer Interaction, vol. 29, no. 8, pp. 1014-1029, 2017: 

The study investigates context-aware notification systems that deliver alerts based on the user's location, activity, and 

time. The authors argue that such systems help reduce unnecessary notifications while improving user satisfaction and 

engagement. 

Article [5] "Optimizing Push Notification Strategies for E-Commerce Apps: A Case Study on Paytm" by D. Mishra and 

R. Soni, International Journal of E-Commerce and Mobile Applications, vol. 5, no. 3, pp. 11-20, 2020: This paper 

focuses on the strategies used by e-commerce apps, including Paytm, to optimize their push notification campaigns. It 

suggests methods for balancing the frequency and relevance of notifications, highlighting A/B testing as an effective 

tool for identifying optimal strategies for user engagement. 

Article [6] "Reducing Notification Fatigue: A User-Centric Approach for Mobile App Design" by S. Patel, K. Kapoor, 

and A. Gupta, Journal of User Experience Research, vol. 6, no. 1, pp. 24-38, 2019: This article delves into the issue of 

notification fatigue, proposing a user-centered design approach where users have more control over the types and 

frequency of notifications they receive. The study concludes that empowering users to customize their notification 

preferences can lead to a more pleasant and engaging app experience. 

Article [7] "Leveraging Data Analytics for Push Notification Optimization in Mobile E-Commerce" by V. Sharma, P. 

Mehta, and A. Singh, Journal of Business and Technology, vol. 8, no. 5, pp. 78-89, 2021: The paper explores the role 

of data analytics in optimizing push notifications for mobile e-commerce apps. By using customer data to segment users 

based on behavior, demographics, and purchase history, apps can deliver more personalized and timely notifications, 

ultimately reducing the number of notifications needed to engage users. 

3. PROBLEM STATEMENT 

Notifications sent by e- commerce apps. Currently push notifications are generally sent based on a fixed schedule or 

some trigger in most apps. This creates multiple notifications every week and irritates the user. The intent should be to 

only send notifications when the users intent is there to purchase a particular product. Sending push notifications or 

emails without any user intent to buy that category of product creates frustration to the user. So only when user has 

intention to buy something the notifications or emails should. The developer has to use a technical method to find that 

intent using big data and then send notifications or emails according to that method. 

4. OBJECTIVE OF THE PROJECT 

Our project solves the problem to reduce the number of push notifications required for e-commerce apps like Paytm 

while maintaining a positive user experience. The aim is to enhance user engagement by delivering personalized, 

relevant, and timely notifications that are based on individual user preferences and behaviors. By minimizing notification 

frequency, the project seeks to avoid notification fatigue, ensuring that users are not overwhelmed with constant alerts. 

Another key goal is to optimize the push notification strategy through smarter scheduling, sending notifications at times 

most likely to engage users without causing disruption. This approach also involves giving users more control over their 

notification preferences, allowing them to customize the types and frequency of notifications they receive. 

5. SYSTEM ARCHITECTURE 

 

Fig 1: SYSTEM ARCHITECTURE 
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We utilized two modules in this project: Apps and Users. Apps: The Apps module serves as the foundation for several 

e-commerce apps, including Flipkart and Amazon, allowing for easy registration and login. Following login, these 

platforms engage in strategic actions such as product uploads, user engagement tracking, and selectively activating push 

messages for eligible users. A better approach to notification triggers and criteria is required to improve the user 

experience and minimize notification frequency. This guarantees that notifications are customized to the user's 

preferences and behavior, avoiding needless disturbances. A more targeted and user-friendly interaction model is built 

by improving the push notification approach inside the Apps module, matching with modern e-commerce trends 

centered on delivering tailored and meaningful content. Users: The Users module is intended to improve the e-commerce 

application's user experience. Users may easily register and log in to receive access to a number of features. Individuals 

may explore items, receive extensive product information, and remain updated through alerts after logging in. 

Recognizing the value of user control, the module allows users to selectively disable alerts at their leisure. This allows 

users to customize their interactions with the program, decreasing the risk of notification fatigue. By giving customers 

control, the module not only improves their overall pleasure but also helps to a more thoughtful and individualized 

approach to push notifications, matching with current practices in user-centric e-commerce experiences. 

PERFORMANCE OF RESEARCH WORK 

The information configuration interfaces the data framework with the client. It incorporates creating determinations and 

strategies for information planning, and those means are expected to place exchange information in a usable structure 

for handling. This can be achieved by examining the PC to peruse information from a composed or printed record, or 

by having individuals key the information straightforwardly into the framework. restricting the amount of info required, 

restricting missteps, forestalling time, killing pointless stages, and simplifying the cycle are needs in input plan. The 

info is built so that it conveys security and accommodation while keeping up with protection 

6. EXPERIMENTAL RESULTS 

 

 

Fig 2: asking for the relevant feedback 

7. CONCLUSION 

Finally, the PRISMA-based systematic study provides light on the complex link between push notification frequency 

and customer approval in smartphone applications. While push notifications provide consumers with useful material, 

their potential for interruption needs a sophisticated knowledge of delivery frequency. According to a meta-analysis of 

17 research studies, push notifications efficiently boost app usage and habit building, with increasing frequency linked 

to better engagement, particularly among active users. A fine balance is required, however, because excessive frequency 

might be viewed as invasive.  

The findings highlight the importance of user-centric techniques that provide consumers control over notification 

frequency. The discovered study gap emphasizes the significance of future studies that examine actual user behavior 

rather than questionnaire-based assessments. Future study should investigate the relationship between frequency, 

content, and presentation to create a more thorough knowledge of user preferences in the dynamic environment of 

mobile app engagement. 
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