
2456-0774/ © 2026 The Authors. This is an open access article under the CC BY-NC-ND license (https://creativecommons.org/licenses/by-nc-nd/4.0). 

 

 

 

International Journal of Advanced Scientific Research and 

Engineering Trends 

ISSN: 2456-0774 

Volume 10 Issue 2 (2026) | Pages: 35-43 

 

E-Waste Management and Reward System 

Nivedita Vibhandik1, Rohit Ritthe2, Vedant Rane3, Sahil Wankhede4, Shubham Lohar5 

1,2,3,4,5Computer Department, Sandip Institute of Technology and Research Centre, Nashik, India 
1Nivedita.vibhandik@sitrc.org, 2rohitritthe11@gmail.com, 3vedantrane111@gmail.com, 4sahilwankhede72@gmail.com, 

5loharshubhameng31@gmail.com 

 

 

Peer Review Information 

 

Type: Article 

Received: 30 Nov 2025 

Revised: 25 Dec 2025 

Accepted: 28 Jan 2026 

Published: 17 Feb 2026 

 

Abstract 

 

Electronic waste (e-waste) has become one of the fastest growing waste streams worldwide due to rapid 

technological advancement, frequent device upgrades, and increasing consumption of electronic products. 

Improper disposal of electronic devices leads to serious environmental and health hazards because many 

electronic components contain toxic materials such as lead, mercury, and cadmium. In many developing 

countries, including India, a large portion of e-waste is handled by the informal recycling sector, which 

often follows unsafe and environmentally harmful recycling practices. This paper presents an E-Waste 

Collection and Reward System, a software-based digital platform designed to encourage responsible 

disposal of electronic waste through an incentive mechanism. The proposed system provides a web-based 

interface where users can register, submit e-waste disposal requests, and receive reward points after 

successful verification of the collection process. The system architecture includes a user interface for 

interaction, a backend server for request processing, a centralized database for storing records, and a 

reward management module that calculates and distributes incentives to users. By integrating digital 

tracking, user participation, and reward-based motivation, the system aims to increase public awareness 

and participation in formal recycling programs. The proposed platform also improves transparency and 

efficiency in e-waste management by maintaining digital records of recycling activities and reward 

transactions. Overall, the system contributes to promoting sustainable waste management practices and 

supports the development of a circular economy by encouraging responsible electronic waste disposal. 

Keywords: E-Waste Management; Reward System; Digital Recycling Platform; Sustainable Technology; 
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Introduction 

The rapid growth of electronic devices such as smartphones, laptops, tablets, and household electronics has significantly increased the 

volume of electronic waste generated worldwide. As technology advances and product life cycles become shorter, consumers frequently 

replace old devices with newer models, resulting in a continuous rise in discarded electronic equipment. While these devices provide 

convenience and technological benefits, improper disposal of electronic waste poses serious environmental and health risks due to the 

presence of hazardous materials such as lead, mercury, and cadmium. Traditional e-waste management systems often rely on informal 

recycling sectors and manual collection methods, which lack proper safety measures and environmental regulations. Additionally, many 

individuals are unaware of safe disposal options or recycling facilities available in their area. These challenges highlight the need for 

efficient and accessible systems that encourage responsible disposal of electronic waste. Digital platforms offer an opportunity to simplify 

the process of reporting, collecting, and tracking e-waste recycling activities. By integrating a reward-based incentive mechanism, users 

can be motivated to participate actively in recycling programs. The proposed E-Waste Collection and Reward System aims to address 

these challenges by providing a software-based platform where users can submit e-waste disposal requests and receive rewards for 

responsible recycling. Through this approach, the system promotes sustainable waste management practices while improving transparency 

and participation in formal e-waste recycling processes. 

Role of Digital Platforms in E-Waste Management 

Digital platforms play an important role in improving modern waste management systems by providing efficient ways to report, track, and 

manage recycling activities. Web and mobile-based applications allow users to easily register electronic devices for disposal and request 

pickup or drop-off services. These platforms help connect consumers, collection agencies, and recycling facilities through a centralized 

digital system. By maintaining records of e-waste submissions and recycling transactions, digital platforms also increase transparency and 

accountability in waste management processes. Additionally, data collected through the platform can be analyzed to understand recycling 

trends, user participation, and regional waste generation patterns. Such insights help authorities and organizations design better recycling 

strategies and awareness programs. 

System Architecture and Data Integration 

The architecture of the proposed system integrates multiple software components including a web-based frontend interface, 

a backend application server, and a centralized database system. The frontend interface allows users to register, submit e-waste disposal 

requests, and track reward points. The backend server processes user requests, verifies submissions, and manages reward calculations. A 

cloud-based database stores user profiles, recycling records, and reward transactions. This layered architecture ensures smooth 

communication between system components while maintaining data security and reliability. The integration of these components enables 

efficient management of e-waste collection activities and supports scalable system operation. 

Need for Digital E-Waste Collection System 

Managing electronic waste effectively has become a major challenge due to the increasing consumption of electronic devices and the lack 

of structured disposal systems. Many consumers are unaware of proper recycling channels or find it inconvenient to dispose of old 

electronic devices responsibly. As a result, a significant amount of e-waste ends up in landfills or is processed through informal recycling 

sectors. Digital e-waste collection systems can simplify this process by providing users with an easy method to report and schedule 

disposal requests. By integrating reward-based incentives, such systems can encourage individuals to participate actively in recycling 

programs. This approach not only increases recycling participation but also promotes responsible environmental behavior among users. 

Research Gaps 

Although several initiatives have been introduced to improve e-waste recycling, many existing systems still face important limitations. 

Some platforms lack effective digital integration between users, collectors, and recycling agencies, which reduces operational efficiency. 

In many cases, there is also limited transparency in tracking recycling activities and verifying whether collected devices are properly 

processed. Another challenge is the lack of incentive mechanisms that motivate users to participate in formal recycling programs. Without 

clear benefits or rewards, many individuals may not prioritize proper disposal of electronic waste. The proposed system aims to address 

these issues by introducing a software-based platform that integrates digital request management, reward distribution, and data tracking 

within a unified system. 

Literature Survey 

E-waste management systems have gained significant attention over the past decade due to the rapid growth of electronic device 

consumption and the environmental risks associated with improper disposal. Early waste management approaches primarily relied on 

manual collection methods and informal recycling sectors, which often lacked proper safety measures and regulatory oversight. Although 
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these traditional methods helped recover some valuable materials, they also contributed to environmental pollution and health hazards. 

Recent research has focused on improving e-waste management through digital platforms and technology-driven solutions that facilitate 

efficient waste collection and tracking. Web-based applications and digital management systems allow users to report e-waste disposal 

requests and connect with authorized recyclers. Incentive-based recycling programs have also been studied as an effective approach to 

encourage public participation in recycling activities by offering rewards or benefits for responsible disposal. Additionally, centralized 

databases and digital record systems help improve transparency and monitoring of recycling processes. Despite these advancements, many 

existing systems still face challenges such as limited public awareness, lack of integrated digital platforms, and insufficient motivation for 

users to participate in formal recycling programs. The proposed system aims to address these challenges by integrating a software-based 

e-waste collection platform with a reward mechanism to improve participation and transparency in recycling activities. 

Traditional E-Waste Collection System 

Early e-waste management systems primarily relied on traditional collection methods such as municipal waste collection centers and 

informal recycling networks. These systems depended heavily on manual processes where consumers disposed of electronic devices 

through scrap dealers or local collectors. Although such approaches helped recover certain valuable materials, they lacked proper 

environmental regulations and safe recycling practices. In many cases, hazardous components were extracted using unsafe methods that 

caused environmental pollution and health risks for workers. Additionally, the absence of digital tracking made it difficult to monitor 

recycling activities and ensure proper disposal of electronic waste. These limitations highlight the need for structured and technology-

driven e-waste management systems that improve transparency and efficiency in the recycling process. 

Digital Platforms for waste management 

Recent research has explored the use of digital platforms to improve the efficiency of waste management systems. Web-based and mobile 

applications allow users to report waste disposal requests, schedule pickups, and connect with authorized recycling facilities. These 

systems help streamline the waste collection process and improve communication between users, collectors, and recycling organizations. 

Digital platforms also enable centralized data storage where recycling records and user activities can be tracked and analyzed. However, 

many existing digital waste management platforms primarily focus on reporting and monitoring functions without providing sufficient 

incentives for user participation. As a result, the adoption of such systems may remain limited unless additional motivational mechanisms 

are introduced. 

Reward Based Recycling Systems 

Reward-based recycling programs have emerged as an effective strategy to encourage responsible waste disposal among consumers. In 

these systems, users receive incentives such as reward points, discounts, vouchers, or cashback when they participate in recycling 

activities. These incentives motivate individuals to return unused or discarded electronic devices instead of disposing of them improperly. 

Several studies suggest that incentive-driven recycling programs can significantly increase user engagement and improve collection rates 

of recyclable materials. However, the effectiveness of such systems depends on the transparency and reliability of the reward distribution 

process. Without proper digital tracking and verification mechanisms, it may be difficult to maintain trust among users participating in 

reward-based recycling programs. 

Challenges in Existing E-Waste Management Systems 

Despite advancements in recycling technologies and digital waste management platforms, several challenges continue to affect effective 

e-waste management. One major challenge is the lack of awareness among consumers regarding proper disposal methods and recycling 

facilities. Many individuals are unaware of the environmental hazards associated with improper disposal of electronic devices. Another 

challenge is the absence of integrated digital systems that connect users, collectors, and recyclers within a single platform. Additionally, 

the informal recycling sector continues to dominate e-waste processing in many regions, leading to unsafe recycling practices. These 

challenges highlight the need for a comprehensive digital solution that promotes responsible disposal while ensuring transparency in 

recycling activities. 

Contribution of the Proposed System 

Based on the limitations identified in existing systems, the proposed E-Waste Collection and Reward System introduces a software-based 

platform that integrates digital waste reporting, reward management, and data tracking within a unified architecture. The system allows 

users to register electronic devices for disposal through a web-based interface and receive reward points after successful verification of 

recycling activities. The platform maintains a centralized database that records user submissions, recycling transactions, and reward 

distributions to ensure transparency and accountability. By combining digital request management with incentive-based participation, the 

proposed system aims to improve user engagement, increase formal recycling rates, and support sustainable e-waste management 

practices. 
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Methodology 

The architecture of the proposed E-Waste Collection and Reward System integrates modern web technologies and digital management 

mechanisms to facilitate efficient electronic waste collection and recycling participation. The system is designed to allow users to 

easily report and manage e-waste disposal requests through a web-based platform while maintaining transparent records of recycling 

activities. By integrating a user-friendly frontend interface, backend processing services, reward management modules, and centralized 

database storage, the system ensures efficient handling of e-waste collection requests and reward distribution. The methodology focuses 

on developing a structured workflow that includes user registration, e-waste submission, request verification, and reward allocation after 

successful disposal confirmation. The system architecture also supports secure data storage and communication between different 

components of the platform to maintain reliability and scalability. These components work together to simplify the recycling process, 

encourage responsible disposal of electronic waste, and improve transparency in e-waste management practices through a fully software-

based platform. 

Frontend Design 

The frontend of the proposed system is developed using modern web technologies such as React.js and Tailwind CSS to create a 

responsive and user-friendly interface. The frontend provides an interactive platform where users can register, log in, and submit requests 

for e-waste disposal. Users can enter details about the electronic devices they wish to recycle and track the status of their submissions 

through the application dashboard. The interface is designed to be intuitive and accessible across different devices, ensuring a smooth user 

experience. Through the frontend interface, user requests and device information are securely transmitted to the backend server for 

processing and verification. Tailwind CSS ensures visual consistency, responsive layout design, and improved usability across different 

screen sizes. Additionally, the interface displays reward points and recycling history to encourage continued participation in responsible e-

waste disposal. 

Backend Framework 

The backend of the system is implemented using Node.js and Express.js, which serve as the central communication layer between the 

frontend interface, system logic, and database storage. The backend processes user requests, validates submitted information, and manages 

the overall workflow of the e-waste collection system. Several important functions are handled by the backend, including user 

authentication, request verification, reward calculation, and database updates. The backend also ensures secure communication between 

system components and maintains proper session management for users. By using a scalable server architecture, the system can efficiently 

handle multiple user requests simultaneously without affecting performance. The backend framework therefore plays a critical role in 

maintaining system reliability, data integrity, and efficient operation of the digital e-waste management platform. 

Reward Management Engine 

The reward management engine is a key component of the proposed E-Waste Collection and Reward System. Its primary function is to 

encourage users to participate in responsible electronic waste disposal by providing digital incentives after successful submission and 

verification of e-waste items. The reward system motivates users to recycle their unused electronic devices instead of disposing of them 

through improper channels such as landfills or informal recycling sectors. 

The reward allocation process is designed to ensure fairness, transparency, and consistency in calculating incentives for users. The reward 

points are determined based on factors such as the type of electronic device, the quantity of items submitted, and the environmental impact 

associated with recycling those devices. After a user submits a disposal request through the platform, the system verifies the request and 

processes it through the reward engine for evaluation. 

The reward calculation can be represented using a weighted scoring model: 

Where: 

•  =represents the total reward points assigned to the user 

• =represents the device category or type of electronic waste submitted 

• =represents the quantity of devices submitted 

•  and  are weighting parameters that determine the contribution of each factor to the final reward value 

This formula allows the system to adjust reward values depending on the significance or recyclability of different electronic devices. 

Benefits of the Reward Mechanism 

The implementation of a reward-based incentive mechanism offers several advantages: 
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• Encourages responsible disposal of electronic waste 

• Increases user participation in recycling programs 

• Promotes environmental awareness among consumers 

• Provides measurable incentives for sustainable behavior 

By integrating a digital reward management system within the e-waste collection platform, the proposed system aims to improve recycling 

participation rates while maintaining transparency and accountability in reward distribution. 

Database Management 

The system uses a centralized database to store user information, e-waste submission records, and reward transactions. The database 

maintains structured records including user profiles, submitted device details, disposal requests, and reward allocation history. By 

organizing these records in a relational structure, the system ensures efficient storage and retrieval of information. The database also 

supports secure access control mechanisms to protect sensitive user data. Additionally, maintaining a centralized database enables 

administrators to monitor recycling activities, generate reports, and analyze participation patterns. This structured data management 

improves transparency and reliability within the digital e-waste collection system. 

Monitoring and Logging System 

The system incorporates a monitoring and logging mechanism to track user activities and system events within the platform. Each e-waste 

submission request, reward allocation event, and administrative action is recorded in system logs. These logs help administrators monitor 

system performance and identify potential issues related to data processing or user interactions. Logging also improves transparency by 

maintaining detailed records of recycling transactions and reward distributions. Administrators can analyze these logs to understand user 

behavior patterns and evaluate the effectiveness of the reward-based recycling model. Furthermore, the monitoring system supports 

system maintenance and debugging by providing valuable insights into platform operations and performance. 

System Architecture 

 

Fig. 1.  Proposed System Architecture 

This figure illustrates the detailed workflow of the E-Waste Collection and Reward System, representing the complete operational process 

from user request submission to reward allocation. The workflow begins when a user initiates a request for e-waste disposal through the 

application interface. The user provides necessary details such as the type and quantity of electronic devices, along with relevant 

contact and location information. Once the request is submitted, the data is transmitted to the backend server for further 

processing. 

At the backend level, the system performs a verification process to validate the submitted request. This process ensures that the provided 

information is complete, authentic, and meets the platform’s requirements. Based on the verification outcome, the system follows a 

decision-based flow. If the request is identified as invalid due to incomplete or incorrect data, the system notifies the user about the 

rejection and logs the event in the system for transparency and record maintenance. This ensures that all rejected requests are properly 

documented for auditing purposes. 

If the request is verified successfully, the system proceeds to assign a local collector responsible for handling the e-waste pickup. The 
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assigned collector is notified about the request details and accepts the task through the platform. Following this, the collector coordinates 

with the user and performs the pickup of the electronic waste. During this stage, the system may also support optional photo evidence or 

confirmation inputs to ensure authenticity and accountability of the collected items. 

After the successful collection and confirmation of the e-waste, the system initiates the reward calculation process. The reward is 

determined based on predefined parameters such as the type, quantity, and recyclability of the electronic devices. The system may refer to 

a reward rate table or predefined rules stored in the database to ensure consistent and fair reward allocation. Once the reward value is 

calculated, the backend system credits the corresponding reward points to the user’s account. 

Finally, the updated reward information and request status are reflected in the user dashboard, allowing users to track their recycling 

contributions and earned incentives. The workflow concludes after the successful completion of the process, ensuring a structured, 

transparent, and efficient system for managing e-waste collection and reward distribution. This workflow design enhances user 

participation, improves operational efficiency, and supports sustainable waste management practices. 

Workflow of E-Waste Collection and Reward System 

This figure illustrates the workflow of the E-Waste Collection and Reward System, representing the complete process from user request 

submission to reward allocation. The workflow begins when a user submits an e-waste disposal request through the application interface. 

The request data is then transmitted to the backend system, where a verification process is performed to validate the request and ensure its 

authenticity. Based on the verification outcome, the system follows two possible paths. If the request is found to be invalid, the user is 

notified, and the rejection is logged in the system for record-keeping and transparency. If the request is valid, a local collector is 

assigned to handle the pickup process. The collector is notified and proceeds to collect the electronic waste from the user, with 

optional photo evidence to ensure verification and accountability. After successful pickup and confirmation, the system calculates the 

reward based on factors such as the type and quantity of electronic waste. The backend then credits the calculated reward to the user’s 

account, and the updated information is displayed on the user dashboard. This workflow ensures a structured, transparent, and efficient 

process for managing e-waste collection and reward distribution within the system. 

Fig. 2. Workflow of the E-Waste Management and Reward System 

Furthermore, the system maintains a detailed record of each transaction, including request status, collection details, and reward history, 

which enhances traceability and accountability. The integration of a centralized database ensures that all data is stored securely and can be 

accessed efficiently by both users and administrators. The workflow also supports real-time updates, allowing users to stay informed 

about the progress of their requests at each stage of the process. Administrative users can monitor system activities, verify transactions, 

https://journals.mriindia.com/index.php/ijasret


E-Waste Management and Reward System 

  

41  

and ensure proper functioning of the reward distribution mechanism. The structured flow reduces manual intervention and minimizes 

errors in request handling and reward allocation. Additionally, the system is designed to be scalable, enabling it to handle an increasing 

number of users and requests without performance degradation. This workflow not only improves operational efficiency but also 

promotes user engagement by providing a seamless and transparent recycling experience. 

Results 

Fig. 3. Login Page 

This figure illustrates the login interface of the E-Waste Collection and Reward System, which allows users and administrators to securely 

access the platform. The login page provides multiple authentication options, including sign-in using Google and traditional email-based 

login. Users are required to enter their registered email address and password to gain access to the system. The interface is designed to be 

clean, user-friendly, and responsive, ensuring smooth interaction across different devices. Once authenticated, users can access features 

such as submitting e-waste disposal requests, tracking reward points, and viewing their recycling history. The system also supports role-

based access, where administrators can manage user activities, monitor system performance, and oversee reward distribution. The login 

mechanism ensures secure authentication and protects user data, thereby maintaining the integrity and reliability of the platform. 

 

Fig. 4. Collector Dashboard 

This figure illustrates the collector dashboard of the E-Waste Collection and Reward System, which is designed to manage and track e-

waste pickup requests. The dashboard provides a structured overview of different request categories such as new requests, pending 

pickups, ready for hub, and completed deliveries. Each request displays detailed information including user details, contact information, 

pickup address, and the type and quantity of electronic items to be collected. The interface also allows collectors to update the status of 

requests, such as marking them as pending, completed, or delivered to the hub. Additionally, the system supports uploading images of 

collected items to ensure verification and transparency in the collection process. This dashboard helps collectors efficiently manage 

multiple requests, streamline pickup operations, and maintain accurate records of e-waste collection activities. 
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Fig. 5. User Dashboard 

This figure illustrates the user dashboard of the E-Waste Collection and Reward System, which provides users with a comprehensive view 

of their recycling activities and reward status. The dashboard displays key metrics such as total reward points, number of items submitted, 

collected items, and earned badges. Users can submit new e-waste disposal requests and track the status of their existing submissions 

through the platform. The interface also provides real-time updates, such as notifications when a collector is assigned or when a pickup is 

scheduled. Additionally, users can view their accumulated reward points or coins and access their digital wallet for reward management. 

The dashboard is designed to be intuitive and visually informative, encouraging users to actively participate in responsible e-waste 

disposal while tracking their contributions and incentives. 

Conclusion 

The proposed E-Waste Collection and Reward System presents a comprehensive and scalable web-based solution aimed at improving 

electronic waste management through a digital incentive-driven approach. By providing users with a centralized platform to submit 

e-waste disposal requests, monitor recycling activities, and track reward points, the system simplifies the process of participating in 

formal recycling programs. The platform addresses key challenges in traditional e-waste management systems, such as lack of awareness, 

limited accessibility, and low user participation, by integrating an easy-to-use interface with a transparent and motivating reward 

mechanism. 

The system enhances existing waste management practices by digitally connecting users, collectors, and administrative authorities within 

a unified ecosystem. Through the use of a responsive frontend interface, efficient backend processing, and a centralized database, the 

platform ensures reliable handling of user requests, secure data storage, and real-time tracking of recycling activities. The reward 

management engine plays a vital role in encouraging environmentally responsible behavior by assigning measurable incentives based on 

the type and quantity of e-waste submitted. This not only increases user engagement but also promotes long-term participation in 

sustainable recycling practices. 

Additionally, the system maintains detailed digital records of user submissions, reward transactions, and collection activities, which 

improves transparency, accountability, and traceability throughout the recycling process. These records can also be utilized for analytical 

purposes, helping authorities and organizations understand user behavior patterns and optimize waste management strategies. The 

modular architecture of the platform allows for future enhancements such as integration with government recycling initiatives, expansion 

of reward partnerships, implementation of advanced analytics, and incorporation of location-based services for efficient collection 

management. 

Overall, the proposed system contributes significantly to promoting sustainable e-waste management by combining digital technology 

with incentive-based participation. It supports the development of a more efficient, transparent, and user-centric recycling ecosystem, 

ultimately helping to reduce environmental impact and encourage responsible disposal of electronic waste. 
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