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Abstract--The 2016 E-Waste Management Rules
represented a significant change in tackling the
growing problem of electronics waste. These
regulations expanded their coverage to include
Compact Fluorescent Lights (CFLs) and other
mercury-containing  light  sources, substantially
widening the scope of regulated e-waste.

A key innovation was the introduction of Extended
Producer  Responsibility ~ (EPR), which  made
manufacturers accountable for their electronic
products' entire lifecycle, from collection to final
disposal. This approach diverged from previous
methods and aimed to promote sustainable e-waste
management practices.

The rules moreover cultivated a agreeable biological
system including producers, merchants, refurbisher,
and Maker Duty Organizations (Masters). This joint
effort was intended to boost the efficiency and efficacy
of e-waste management across various settings,
including residential areas, hotels, transportation hubs,
and religious sites.

To upgrade straightforwardness and ease of get to, a
Web-Based E-Waste Office Locator was created. This
online device gives both clients and chairmen with
helpful get to to vital data around e-waste transfer
offices, empowering dependable taking care of and
reusing hones.
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These regulations ultimately aim to not only control e-
waste disposal but also instill confidence in the
disposal process among device owners. By offering
incentives for proper disposal through informative
platforms, the rules strive to make a positive impact on
environmental sustainability.

device
(PRE),

Keywords:-E-scrap, Ethical recycling, Digital
lifecycle, Producer Responsibility Extension
Reclamation center, Eco-tech.

INTRODUCTION

Electronic waste is now a serious problem for the

environment and public health, but it often does not get
the attention it deserves. The increment in e-waste
transfer, which is happening at an aggravating pace,
discharges harmful materials that undermine both
environments and human well-being [1]. Moreover, the
disgraceful taking care of this squander leads to the
misfortune of valuable metals that may be reused and
utilized once more [2]. The situation with e-waste
around the world has reached a critical point, requiring
urgent measures. In 2019, the generation of e-waste hit
a record of 53.6 million tons, outperforming prior
expectations, and it is anticipated to surpass 74 million



https://doi.org/10.46335/1J1ES.2025.10.8.12
Vol. 10, No. 8, 2025, PP. 61-67

e-ISSN: 2456-3463

International Journal of Innovations in Engineering and Science, www.ijies.net

tons by 2030, based on findings by Forti and others [3].
Recycling efforts have not kept up with this rapid
growth, making the situation worse. With the
generation of e-waste expanding every year by 3 to 5
percent, prompt and viable administration procedures
are required to reduce its hurtful impacts on the
environment and open well-being [4]. The generation
of e-waste is rising at a concerning rate, which is faster
than the growth of the world’s population. In reality,
worldwide e-waste generation has developed three
times faster than the increment in populace by and
large [5]. However, in 2019, as it were 17.4 percent of
electronic squander was formally collected and reused
around the world. Endeavors to move forward reusing
on a worldwide scale have not coordinated the speedy
rise of e-waste. The recycling rate has shown little
progress since it was last recorded in 2014 at 17
percent [2]. As a result, a noteworthy 82.6 percent of
electronic squander remains either not reused or not
followed, driving to unlawful deals in dark markets and
potential dumping in landfills. Such activities posture
major dangers to the environment and open well-being
since e-waste contains hurtful materials like lead,
cadmium, and mercury, which can leach into soil and
water, causing pollution and jeopardizing lives [1].
Therefore, it is vital to establish better and more
sustainable approaches to manage e-waste so that we
can lessen the harmful ramifications of this growing
concern.

The secure administration and recuperation of assets
from electronic squander are basic due to its potential
perils to both our environment and well-being [3]. If e-
waste is not disposed of properly, it can lead to serious
ecological and health issues, underlining the need for
action. Electronic squander is the quickest developing
sort of squander within the world, and its affect on the
environment is progressively concerning [4]. Whereas
reusing e-waste can give profitable assets, it too
contains destructive components that must be treated
appropriately some time recently they are disposed of.
Substances like lead, mercury, and cadmium posture
dangers to both well-being and the environment in the
event that not taken care of well [5]. In this way, viable
administration and transfer of electronic squander are
pivotal to relieve the negative impacts of this rising
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issue. Approaches like improved collection and reusing
programs, mindful transfer strategies, and open
instruction activities can offer assistance reduce the
unfavourable impacts of electronic squander on our
planet and open well-being [2].

Although colourful attempts have been made to handle
e-waste, the absence of long-term sustainability
strategies, which incorporate collection, sorting,
storage facility, transport, and treatment styles, as well
as relentless laws and directions, has driven to the quiet
issue of off-base transfer of electronic squander over
the globe [1]. The anticipated amounts of electronic
squander and add up to strong squander are appeared in
Figure 1, squeezing the basic request for successful
operation and transfer styles. At show, electronic
squander speaks to 5 of add up to worldwide strong
squander, significantly including to the in general
squander problem [3]. Effortlessly relating the e-waste
issue could be a imperative to begin with step in
plunging it. Setting up successful collection and
reusing frameworks, making laws that advance capable
transfer styles, and boosting open instruction on
appropriate e-waste operation are crucial conduct
demanded to lessen the goods of electronic waste on
the terrain and public health [4].

A.. E-waste Definition

The term "e-waste," which is short for "electronic
squander," refers to electrical and electronic devices
(EEE) that are not valued or helpful [2]. 54 distinct
item types are included in this category, which are
divided into six main groups: large machines, small
devices, temperature control equipment, screens and
displays, small IT and broadcast communications
devices, and lighting systems. The phrase "WEEE"
(Squander Electrical and Electronic Hardware) refers
to any EEE and its parts that have been thrown away or
are intended for transfer, since the original owner has
no intention of reusing them [5].

B. Laws and regulations pertaining to e-waste:

Since electronic waste has the potential to be a
secondary economic resource, many nations have put
restrictions in place to curb the rising problem [3].
There are already more than 2,000 laws in more than
90 nations that are designed to reduce the negative
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impacts of WEEE [1]. These laws were initially mainly
concerned with protecting the environment, but more
recent restrictions have placed a greater emphasis on
issues pertaining to human health [4]. International
businesses and organizations are crucial in promoting
efficient recycling and monitoring initiatives. These
cooperative groups investigate potential e-waste
management methods and educate customers [2]. An
outline of relevant research is presented in Section II of
this paper, which is followed by a succinct review of
the issues facing e-waste management today [5].

Il - LITERATURE SURVEY

Experts stress the importance of adopting effective
technological solutions to tackle the challenges posed
by electronic waste. A comprehensive approach to
managing e-waste should focus on several key aspects:

A. Increased Openness in the Transportation of E-
Waste:

Academics emphasize the necessity of more openness
in tracking and evaluating the movement of e-waste
[1]. Tracking the complete path of electronic trash,
from disposal to recycling or ultimate disposal, is part
of this.

B. The application of EPR, or extended producer
responsibility:

Research emphasizes the critical role of Extended
Producer Responsibility (EPR) policies [2]. These
policies ensure that manufacturers are held accountable
for their electronic products throughout their entire
lifecycle, covering both disposal and recycling stages.

C. Lifecycle Traceability of Electronic Products:

Experts stress the importance of tracking electronic
devices throughout their entire lifecycle [3]. This
process involves following the product from its
creation and consumer usage to its eventual
transformation into e-waste, ensuring an efficient
recycling system that reintroduces materials into
production.

D. Development of Effective E-Waste Collection
Channels:

63

The study emphasizes how important effective e-waste
collecting systems are [4]. This involves creating easily
accessible and user-friendly procedures that enable
people and organizations to properly get rid of their
electronic equipment.

E. Adequate Infrastructure for Recycling and
Technology Integration:
The report emphasizes the need for additional

recycling facilities and the contribution of technology
to better e-waste management [5]. Recycling may be
optimized and made more efficient with the help of a
technologically advanced system. Despite extensive
research, progress in collecting e-waste remains slow,
with a notable lack of use of tracking technologies and
smart collection techniques. This scenario offers a
chance for technology developments that could
improve processing, gathering, and monitoring. In
order to create complete strategies that complement
new technological trends and international
sustainability objectives, it is imperative that this gap
be closed [3].

I1l. CURRENT DIFFICULTIES WITH E-
WASTET RACKING

* Inadequate Database: The accuracy and accessibility
of information about e-waste facilities are
insufficient, making it difficult to provide up-to-date
and thorough data [1].

* Regulatory Compliance: Adjusting the locator to
conform to various national, international, and local
regulations pertaining to the handling of e-waste [2].

e Lack of Public Awareness: There is a limited
understanding among the public about online e-waste
facility locators and their benefits, which prevents
their widespread adoption [3].

* Usability: Making sure that the locator tool can be
used on different devices and with various internet
speeds to reach as many users as possible [4].

* Data Privacy and Security: Addressing issues with
user data security and privacy while using the online
e-waste facility locator [5].

» Financial Support: Securing ongoing funding and
resources to maintain, develop, and enhance the
online locator for long-term use [6].

* E-commerce Integration: To promote appropriate
disposal after product purchases, the challenges of
incorporating the e-waste facility locator into e-
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commerce websites are being addressed [7].

e Assessment of Performance: Establishing
mechanisms for continuous evaluation and analysis to
gauge the locator's success in promoting appropriate
e-waste disposal [8].

 Technical Hurdles: Resolving technical issues, such
as poor internet connectivity in some places, to ensure
the locator tool is inclusive [9].

* Collaborative Partnerships: Building alliances
between  government  agencies, commercial
businesses, and non-profits should work together to
improve the e-waste facility locator's use [10].

e Instruction for Users: Supplying educational
materials on the locator to inform users about the
ecological consequences of their actions and the
significance of disposing of e-waste responsibly [11].

* Maintaining Information Accuracy: Putting in place
procedures to guarantee that the data in the e-waste
facility locator is updated regularly and stays correct
as facilities and laws change [12].

IV -METHODOLOGY

Creating a Web-based E-Waste Office Locator platform
requires a series of steps. Start with detailed planning
and investigation to set goals and learn about the
market [1]. Create the design focusing on user-friendly
interfaces and essential features [2]. Build secure
components for user registration, login, data collection,
and managing e-waste [3]. Add communication tools
for users to interact [4]. Perform tests on usability and
security, then carefully implement the system [5].
Collect user opinions to make ongoing enhancements
[6]. Keep a detailed record of processes and form
marketing strategies to encourage usage [7]. Regularly
update the platform and strengthen security to ensure a
thorough and lasting e-waste management solution [8].

Next, plan the strategic launch, taking into account
geographical areas, specific audiences, and marketing
tactics [9]. This phased introduction will aid in user
onboarding and help ensure an effective launch without
major issues [10]. Once launched, actively request user
feedback to understand their experiences [11]. This
input will guide ongoing improvements to the
platform, starting with updates that focus on user
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priorities, performance, and emerging trends [12]. It’s
an ongoing development process designed to keep the
platform effective and relevant [13].

Users can quickly locate the closest e-waste facility to
dispose of their electronic trash responsibly with the
use of the e-waste facility finder system [14]. Users
can enter information, gain insights into e-waste
components, and understand its environmental impact
[15]. The system features educational pop-ups that
enhance by providing valuable
information on sustainable recycling practices [16].
Additionally, users may receive incentives for actively
participating in recycling initiatives, encouraging their

user awareness

involvement in environmental conservation efforts
[17].

search location

Show Location

E-waste Facility Locator

Fig-1 METHODOLOGY DIAGRAM

I SYSTEM FOR MANGING E-WASTE

Users can quickly locate the closest e-waste facility to
dispose of their electronic trash responsibly with the
use of the e-waste facility finder system [1]. Users can
enter information, gain insights into
components, and understand its environmental impact

e-waste

[2]. The system features educational pop-ups that
enhance user awareness by providing valuable
information on sustainable recycling practices [3].
Additionally, users may receive incentives for actively
participating in recycling initiatives, encouraging their
involvement in environmental conservation efforts [4].
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Meanwhile,

giving users up-to-date information on recycling
services' availability [7]. Additionally, administrators
can arrange for e-waste collection collections via the
system, optimizing the logistics of recycling operations

and improving user convenience [8].
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. INTERFACE WEB PAGE PROCESS

The development of a web-based platform for
locating e-waste facilities follows a sequence of four
key stages [1].

I. Registration as the Initial Stage

This stage has two options: existing users or vendors
can log in, while new users or vendors can sign up
[2].

Il. The Second Stage Involves Gathering
Information Related to Materials for Evaluation
Within this stage, the following choices are
available:

A. Provide Details

e-waste facility administrators utilize
comprehensive features to efficiently manage facility
details within the system [5]. They have the authority
to add, remove, or update information about recycling
centers, ensuring users have access to accurate and
current data [6]. Administrators have the option to
update recycling activity statuses on a regular basis,
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Users can enter particular material details with this
option [3]. The kind of technological device they
can specify, its state, as well as any other pertinent
information that could be useful in determining its
value or the most effective recycling or disposal
strategy [4].

B. Choose Pickup Location

Users can use this option to select a place for their e-
waste collection [5]. They can choose a convenient
drop-off location or schedule a pickup operation at a
specific address, which makes it simple and
effective [6].

C. Communication

Users can communicate about assessments or
disposal procedures using the "Communication"
option [7]. In order to enable follow-up inquiries,
users can exchange their contact information,
clarifications, or updates about their materials [8].
This could involve sharing email addresses, phone
numbers, or other contact methods [9].

IIl. The Third Stage Consists of the E-Waste
Processing Steps

A. Assessment

This phase revolves around examining the e-waste
to evaluate its condition, worth, and possibilities for
reuse or recycling [10]. When deciding whether to
dispose of, recycle, reuse, or repair an object, an
assessment helps determine the best course of action
[11].

B. Gathering

During this phase, the e-waste is collected from
multiple sites in a methodical manner [12]. It could
entail planned pickups from designated locations or
drop-off locations to guarantee a seamless and well-
structured collection procedure [13].

C. Organizing

Organizing is an essential part of e-waste
administration [14]. It involves grouping gathered
goods according to their components, materials, and
state [15]. Targeted recycling and proper disposal
are facilitated by this well-organized classification,
which also improves further processing efficiency
[16].

D. Fix, Reuse, Recycle (the Three Rs)

Choosing whether to repair, reuse, or recycle
electronic items is the focus of the 3R process [17].
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Reusable or repairable items are sent to those
procedures, promoting resource conservation and
sustainability [18]. To recover valuable materials,
items that are not fit for reuse are recycled [19].

E. Disposal

Proper disposal is essential for electronic products
that cannot be repaired, reused, or recycled [20]. To
reduce the impact on the surroundings and public
health, this involves using eco-friendly techniques
[21]. Regulations and rules are followed during
disposal processes to guarantee ethical and
sustainable e-waste handling [22].

Through the integration of these phases, the e-waste
management  framework aims to  address
environmental  concerns, promote  sustainable
behaviors, and facilitate the appropriate handling of
electronic waste [23].

IV. Phases of Implementation and Corresponding
Measures

A. Input and Enhancement

Get feedback from stakeholders and users [24].
Make the necessary adjustments in response to
feedback and evolving requirements [25].

B. Documentation

Write user guides for clients and suppliers [26].
Make a note of technical details for future reference
[27].

C. Adoption and Promotion

Create strategies to promote the platform and
increase usage [28].

Look into joint ventures with regulatory bodies and
e-waste recycling facilities [29].

D. Repairs and Extensions
Establish a schedule for
upgrades [30].

Keep an eye out for any security threats and provide
timely updates [31].

regular upkeep and

CONCLUSION
Our e-waste management platform offers a
comprehensive solution to the urgent challenges posed
by the growing prevalence of electronic devices [1].
Developed as a versatile mobile app and web
platform, it incorporates numerous features aimed at
promoting responsible e-waste disposal practices and
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engaging users in a rewarding and educational
recycling process [2]. The platform begins by offering
users a customized experience through user
registration, login capabilities, and support for
multiple languages, ensuring accessibility to a diverse
user base [3].

The core of the platform is the E-Waste Facility
Locator, paired with route optimization, providing
users with a simple and convenient method to find
nearby disposal and recycling facilities, thus
encouraging responsible disposal practices [4]. To
motivate system has
implemented, allowing them to earn points based on
the valuable materials present in their electronic
devices [5]. This not only encourages users to actively
participate in recycling but also introduces an element
of gratification for their environmentally conscious

users, a rewards been

actions [6].

The inclusion of an Al-powered chatbot enhances user
interaction and support, offering guidance throughout
the recycling process [7]. A specialized teaching hub
and informative pop-ups help users gain a better
understanding of the environmental effects of e-waste
and ethical recycling methods [8].
Administrative features for e-waste facility managers
ensure efficient facility management, contributing to
the smooth operation of the platform [9].

encourage

Users are encouraged to actively contribute to
environmental protection through a reporting feature
for roadside e-waste, aligning with the platform's
commitment to minimizing environmental harm [10].
Partnership with third-party scrap recyclers for metal
recycling demonstrates a commitment to maximizing
the value of recycling efforts [11].

The platform's route
optimization,  and

multilingual
referral

interface,
system  prioritize
accessibility, user convenience, and community
expansion [12]. Utilizing data scraping and
personalized recommendations based on users' search
history, the platform aims to provide a tailored and
informative experience [13]. Collaboration with
various metal dealers underscores the commitment to
the efficient recycling of materials,
strengthening the overall e-waste management process
[14].

e-waste
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In essence, our e-waste management platform
integrates technological innovation, user engagement,
and environmental responsibility to offer a
comprehensive and impactful solution for e-waste
management [15]. By addressing challenges
associated with e-waste while promoting user
awareness and participation, we believe our platform
has the potential to significantly contribute to
responsible recycling practices and environmental

sustainability [16].

FUTURE SCOPE

The future of our system shows great promise for
enhancements and innovations, paving the way for a
more inclusive and user-friendly recycling ecosystem
[1]. A significant advancement is the introduction of
the "Snap and Send" feature, which allows users to
submit photos of electronic devices for automated
analysis and sorting, thereby simplifying the recycling
process [2]. Additionally, future versions may
incorporate  machine  learning  algorithms to
continuously enhance image recognition accuracy,
ensuring precise identification of recyclable items [3].
Broadening the geographical coverage to include more
recycling facilities and collaborating with local
authorities and industries can improve accessibility and
encourage widespread adoption [4].
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