INTERNATIONAL JOURNAL OF PROGRESSIVE e-ISSN :
IJPREMS RESEARCH IN ENGINEERING MANAGEMENT 2583-1062
—maA— —~

AND SCIENCE (IJPREMS)

Impact
.. Factor:
www.jprems.com Vol. 04, Tssue 07, July 2024, pp: 1565-1569 5725
editor@ijprems.com )

WEB BASED E-WASTE FACILITY LOCATOR

Vishal Deshmukh!, Onkar Pohekar?, Ashlesh Gawali®, Pooja Tupe*, Prof. H.G. Ambhore’

1.23.45UG students of E&TC Engineering Department, Shreeyash College of Engineering and Technology, Chh.
Smbhajinagar-431001, India.

DOI: https://www.doi.org/10.58257/IJPREMS35551

ABSTRACT

The E-Waste Management Rules implemented in 2016 introduce significant changes to address the burgeoning issued
of electronic waste. Notably, these rules now encompass Compact Fluorescent Lamps (CFLs) and other lamps
containing mercury, broadening the scope of regulated electronic waste.

For the first time, producers are placed under the umbrella of Extended Producer Responsibility (EPR), along with
specified targets. This mandates producers to take accountability not only for e-waste collection but also for its safe
disposal and exchange. In addition to producers, the rules involve a range of stakeholders, including manufacturers,
dealers, refurbishes, and Producer Responsibility Organizations (PROs), fostering a collaborative and comprehensive
approach to e-waste management.

Ultimately, these rules aim to not only regulate the disposal of electronic waste but also foster trust between device
owners and the disposal process. The proposed platform incentivizes users by providing valuable information about
their e-waste disposal, contributing positively to environmental sustainability.

Keywords: An E-Waste recycling rate, Recycling centre, Disposal, Electronic waste, Eco-friendly, Sustainable,
Environmental, Localized, Green technology, Waste management, Authorized centres.

1. INTRODUCTION

E-waste, a prominent concern in contemporary times, often receives insufficient attention despite its significant impact
on both the environment and human health. The inappropriate disposal of electronic waste, steadily increasing in
volume, results in the emission of harmful chemicals, posing threats to ecosystems and human well-being. Furthermore,
it contributes to the waste of valuable and precious metals that could otherwise be repurposed. The global challenge of
e-waste has reached a critical stage, demanding immediate consideration and decisive action. In 2019, the global
generation of e-waste amounted to a staggering 53.6 million tons (Mt), surpassing earlier predictions. Projections by
Forti et al. suggest that this figure is expected to exceed 74 million tons (Mt) by 2030. Unfortunately, the rate of recycling
is lagging behind the escalating production of e-waste, exacerbating the problem further. Moreover, the current rate of
e-waste generation is rising alarmingly at a rate of 3-5%, posing a formidable challenge to both the environment and
human health. Therefore, concrete measures are imperative for effective e- waste management and responsible disposal
practices to mitigate the adverse impacts of this burgeoning crisis.

The rate of e-waste generation is skyrocketing at an alarming pace, outpacing the growth of the global population.
Remarkably, global e-waste production has surged three times faster than the increase in the global population. Despite
this, a mere 17.4% of electronic waste was formally collected and recycled globally in 2019.

Efforts to enhance global e-waste recycling have fallen short in keeping up with the escalating rate of e-waste generation.
The recycling rate has only seen marginal improvement since its last calculation in 2014 (17%). Consequently, a
substantial 82.6% of e-waste remains either unrecycled or untracked, leading to illicit sales on black markets and
eventual disposal in landfills (Forti et al., 2020; Li et al., 2013). Such practices pose severe threats to the environment
and human health, given the hazardous materials present in e-waste, including lead, cadmium, and mercury, which can
leach into the soil and groundwater, causing pollution and endangering human life. Thus, it is imperative to implement
more effective and sustainable measures for e- waste management to counteract the adverse effects of this

escalating problem recycling and recovering resources from electronic waste is a critical concern due to its potential
hazards to both the environment and human health. The improper disposal of electronic waste can result in massive
environmental and health problems, underscoring the urgency of addressing this issue. Electronic waste represents the
fastest-growing waste category globally, and its environmental impact is becoming increasingly significant.

While electronic waste recycling can yield tangible products, it also contains hazardous substances that must be
appropriately treated before disposal. Substances such as lea mercury, and cadmium, among others, pose environmental
and health risks if mishandled. Therefore, effective management and disposal of electronic waste are crucial to
mitigating the adverse effects of this burgeoning problem. Measures like improved collection and recycling systems,
responsible disposal practices, and public awareness campaigns can help alleviate the negative impact of electronic
waste on the environment and human health. Despite numerous attempts to manage e-waste, a lack of long-term
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sustainability plans, including collection, segregation, storage, transportation, and treatment methods, well as supportive
laws and regulations, has contributed to the ongoing problem of improper disposal of electronic waste. worldwide.
Figure 1 illustrates the projected generation of electronic waste and total solid waste, emphasizing the urgent need for
effective management and disposal strategies, Currently, electronic waste constitutes 5% of global solid waste (SW),
significantly contributing to the overall waste problem. Clearly articulating the issue of e-waste is a critical initial step
in addressing the problem. Implementing effective collection and recycling systems, enacting regulations and laws to
ensure responsible disposal practices, and increasing public awareness about proper e-waste management are essential
measures for reducing the impact of electronic waste on the environment and human health.

2. LITERATURE SURVEY

In addressing the challenges posed by e-waste, scholars emphasize the adoption of suitable technological solutions. Key
aspects highlighted for a holistic e-waste management approach include:

A. Enhanced Transparency in E-Waste Movement: Recognizing the need for transparency, researchers stress the
importance of understanding and monitoring the path of electronic waste. This involves tracking its journey from
disposal to recycling or other final destinations.[1]

B. Implementation of Extended Producer Responsibility (EPR) The literature underscores the significance of embracing
Extended Producer Responsibility (EPR) measures. This approach holds producers accountable for the entire lifecycle
of their electronic products, including responsible disposal and recycling.[2]

C. Traceability throughout the E-Product Life Cycle: Scholars emphasize the necessity of traceability throughout the
entire life cycle of electronic products. This encompasses tracking e-products from manufacturing through their use to
eventual conversion into e-waste, ensuring a closed-loop system for recycling back into raw materials.[3]

D. Establishment of Appropriate Channels for E-Waste collection the review highlights the need for constructing
efficient channels to collect e-waste. This involves creating accessible and convenient methods for individuals and
organizations to dispose of electronic devices responsibly.[4]

E Adequate Recycling Facilities and Technology-Driven Management literature emphasizes the critical role of a
sufficient. number of recycling facilities. Moreover, connectivity to a technology-driven e-waste management system is
deemed essential for streamlining the recycling process and enhance overall efficiency the domain of electrical and
electronic waste collection. The literature suggests a specific deficiency in the adoption track-and-trace technologies
and smart collection systems.[5]

This gap highlights the potential for advancements in technology-driven solutions to enhance the overall effectiveness
of e-waste management, particularly in the context of monitoring, collection, and processing. Addressing this gap is
crucial for developing comprehensive strategies that align with evolving technological landscapes and global
sustainability goals.[6]

3. CURRENT CHALLENGES FOR E-WASTE TRACKING

e Incomplete Database: Limited availability and accuracy of data on e-waste facilities, making it challenging to
provide comprehensive and up-to-date information regulations governing e-waste disposal practices.

e  Public Awareness: Limited awareness among the public about the existence and benefits of web-based waste facility
locators, hindering widespread adoption.

e Accessibility: Ensuring the accessibility of the locator tool across various devices and internet speeds to reach a
new customer/vender broader audience.

e Data Security and Privacy: Addressing concerns related to the security and privacy of user data when using the
web- based e-waste facility locator.

e Funding and Support: Securing sustainable funding and support for the continuous development, maintenance, and
promotion of the web-based locator.

o Integration with E-commerce: Addressing Challenges related to integrating the e-waste facility locator with e
commerce platforms to encourage responsible disposal after product purchases

e  Monitoring and Evaluation: Establishing mechanisms for ongoing monitoring and evaluation to assess the
effectiveness and impact of the locator in promoting responsible e-waste disposal.

e Technological Barriers: Overcoming technological challenges, such as limited internet connectivity in certain
regions, to ensure the inclusivity of the locator tool.

e Partnership Collaboration: Encouraging collaboration among governments, private sectors, and non-profit
organizations to collectively support and promote the use of the e-waste facility locator
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e  User Education: Providing educational resources within. the locator to inform users about the importance of proper
e-waste disposal and the environmental impact of their actions.

e Maintenance of Data Accuracy: Implementing strategies to regularly update and maintain the accuracy of
information within the e-waste facility locator as facilities and regulations evolve over time.

4. METHODOLOGY

The methodology for developing a Web-Based E-Waste Facility Locator platform involves a phased approach. Begin
with careful planning and research to define objectives and understand market dynamics. Design the system with a foci
on user-friendly interfaces and necessary features. Develop secure registration/login, information collection, and e-waste
management modules. Integrate communication functionalities for user interaction. Implement testing for usability and
security, followed by a strategic deployment. Collect user feedback for iterative improvements. Documents processes
comprehensively and devise marketing strategi for adoption. Maintain the platform with regular updates security
measures, ensuring a holistic and sustainable E-waste management solution.

5. INTERFACE WEB PAGE PROCESS

The process for creating an e-waste Web Based E-Waste Facility Locator platform includes four steps.
The first step: Registration

This First step divided into two options login is for I already registered customer/vender and signup option for a new
customer/vender.

The second step: collect the information of about material Evaluate it.

In that step following options are available

A. Add Detail

B. Pickup Point

C. Contact

A. Add Detail:

This option allows the user to provide detailed information about the material. Users may input specific details, such as
the type of electronic device, its condition, at any relevant information that helps in assessing its value or determining
the appropriate disposal or recycling method.

B. Pickup Point:

This option facilitates the selection of a pickup point for the electronic waste. Users can choose a convenient location
for the collection of the material, making the process more user-friendly and efficient. This might involve selecting a
designated drop-off point or scheduling a pickup service at: specified address.

C. Contact:

The "Contact" option enables users to establish communication regarding the evaluation or disposal process users may
provide contact information, allowing for follow- up queries, clarifications, or updates on the status of the material. This
could include email addresses, phone number or other means of communication.

The Third Step: Process on E-Waste

A. Evaluation

B. Collection

C. Sorting

D. 3R (Repair, Reuse, Recycle)

E. Dispose

A. Evaluation: This stage focuses on assessing the electronic waste to understand its condition, value, and potential for
further use or recycling. The evaluation helps determine the appropriate course of action for each item, whether it be
repair, reuse, recycling, or disposal.

B. Collection: In this step, the systematically gathered electronic waste is collected from various sources. This may
involve scheduled pickups from designated locations or drop-off points, ensuring a streamlined and organized collection
process.

C. Sorting: Sorting is a crucial aspect of the e-waste management process. It entails categorizing collected items based
on their materials, components, and condition. This organized sorting facilitates efficient downstream processing,
allowing for targeted recycling and proper disposal.
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D. 3R (Repair, Reuse and Recycle):The 3R process involves making decisions on whether electronic items can be
repaired, reused, or recycled. Items that can be repaired or reused are directed toward the processes, promoting
sustainability and resource conservation meanwhile, items not suitable for reuse undergo recycling to recover valuable
materials.

E. Dispose: For electronic items that cannot be repaired, reused, or recycled, proper disposal is necessary. This involves
employing environmentally responsible methods to minimize the impact on the environment and human health. Disposal
practices adhere to regulations and guidelines to ensure ethical and sustainable e-waste management.

By incorporating these steps, the e-waste management process aims to address environmental concerns, promote
sustainable practices, and contribute to the responsible handling of electronic waste.

Fourth Step: Implementation Phases and Support Processes
A. Feedback and Iteration:

B. Documentation:

C. Marketing and Adoption:

D. Maintenance and Updates:

A. Feedback and Iteration: Collect feedback from users and stakeholders. Make necessary improvements based on
feedback and evolving requirements.

B. Documentation: Prepare user manuals for customers and vendors.

Document the technical aspects for future reference.

C. Marketing and Adoption: Develop strategies to promote the platform and encourage adoption.
Explore partnerships with e-waste recycling facilities and regulatory bodies.

D. Maintenance and Updates: Establish a schedule for regular maintenance and update Stay vigilant about potential
security threats and implement timely updates.

6. CONCLUSION

In conclusion, the proposed project outlines a systematic and user-friendly approach to create a Web-Based E-waste
Facility Locator platform. The process is divided into three main steps, each with its own set of options and
functionalities.

The first step focuses on user registration, offering a seamless experience for both already registered customers/vendors
through a login option and new us through a signup option. This establishes a secure and personalized entry point into
the platform.

The second step involves collecting detailed information about electronic waste and evaluating it. The provided options,
including "Add Detailed," "Pickup Point," and "Contact," ensure a comprehensive understanding of the materials,
streamlining the assessment process and enabling effective communication.

The third step, the E-Waste processing stage, encompasses critical activities such as evaluation, collection sorting, 3R
(Repair, Reuse, Recycle), and disposal. These steps prioritize sustainability and responsible waste management, aiming
to extend the life of electronic devices through repair and reuse, while also facilitating recycling for materials recovery.
Proper disposal methods adhere t environmental regulations and guidelines, minimizing the impact on ecosystems and
human health.

By incorporating these steps, the project strives to address environmental concerns, promote sustainable practices, and
contribute to the responsible handling of electronic waste. The platform not only facilitates efficient e waste management
but also encourages users to participate actively in promoting a greener and more sustainable future

7. FUTURE DIRECTIONS

Moving forward, the landscape of waste management operations is set to undergo significant transformations, embracing
sustainability and efficiency through digital innovations like robotic systems, smart tracking, sensors RFID applications,
mobile apps, and autonomous vehicles. Within this evolving scenario, the tracking stage emerges as critical but often
overlooked component, demanding seamless integration with digitalization, particularly in the context of e- waste. The
proposed platform outlined in this study is not only slated for implementation but also dissemination to actively monitor
and enhance e-waste practices in future research initiatives.

Moreover, the anticipated benefits can be further amplified by incorporating blockchain technology. This strategic
addition holds the potential to secure tracking data through a privacy-centric identity validation process, ensuring the
utmost confidentiality and safety. A promising avenue for future investigation involves delving into the integration of
this tracking method with circular economy approaches embedded within the proposed platform. This holistic approach
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could yield valuable insights into the repercussions of the black market on e-waste, facilitating a comprehensive
evaluation.

To achieve a nuanced understanding, future research endeavours may include comparative studies across diverse
counties in Norway. Such studies would seek to unravel both commonalities and disparities in e-waste management
issues, contributing to a more insightful comprehension of the challenges faced.

In subsequent phases of research, the proposed platform is slated for further refinement through the infusion of advanced
tools and techniques, with a specific focus on leveraging block chain technology. This evolutionary step aims to fortify
the platform's capabilities, fostering a transformative impact on e-waste management practices.
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