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Abstract: E-waste is a pressing global challenge, with improper disposal threatening the environment and public health.
In 2022, an estimated 62 million tons of e-waste were generated worldwide, and this number is projected to surpass 75
million tons annually by 2030. Countries like China, the United States, and India are among the largest contributors.
Existing solutions have limitations in addressing this growing crisis. We propose a novel "E-Waste Reward Club" to
integrate collection, public engagement, and authorized recycling in an automated and user-friendly manner. By
incentivizing proper e-waste disposal and integrating technology with public participation, this approach aims to
revolutionize e-waste management.

Keywords: E-waste, eco RC Machines, Sustainability, Recycling, Environmental Management, Public Engagement.

L. INTRODUCTION

1.1 Global Waste Management Issues

Waste management is a global concern, with diverse waste types presenting unique challenges:
e  Municipal Solid Waste (MSW).

Industrial Waste.

Agricultural Waste.

Medical Waste.

Electronic Waste (E-Waste).

Among these, e-waste is particularly alarming due to toxic components like lead, mercury, and cadmium, which threaten
ecosystems and human health. In 2022, 62 million tons of e-waste were generated globally, a figure projected to surpass
75 million tons by 2030. Despite its smaller volume, e-waste has a disproportionately high environmental impact.

To tackle the growing challenge of e-waste, we introduce innovative solutions like the E-Waste Reward Club, which
encourages efficient and socially responsible disposal practices. By rewarding users for depositing their e-waste, the
program promotes sustainability while fostering community involvement. Participants are incentivized to dispose of
electronic waste responsibly, ensuring valuable materials are recycled and reducing environmental harm. This initiative
not only contributes to waste management but also supports social causes, creating a positive impact on both the
environment and society.

Fig: 1.1 E-Waste Dumping Ground
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1.2 E-Waste Generation Statistics

In 2022, approximately 62 million tons of e-waste were generated globally, with small e-waste accounting for 5.3 million
tons. Projections suggest that e-waste will exceed 75 million tons annually by 2030. Major contributors include China
(10 million tons/year), the United States (7 million tons/year), and India (3.2 million tons/year).

Fig: 1.2 E-Waste Static year 2022

1. CHALLENGES IN E-WASTE MANAGEMENT

Low public awareness and insufficient infrastructure hinder proper e-waste disposal, leaving recycling to informal
sectors. Toxic materials like lead and mercury further threaten ecosystems and human health, underscoring the need for
urgent action.

2.1 Lack of Awareness and Infrastructure:

Despite various government initiatives and corporate efforts, public awareness of proper e-waste disposal remains low,
especially in developing countries. Additionally, limited recycling infrastructure exacerbates the problem, with much of
the processing carried out in the informal sector.

2.2 Environmental Hazards:

In places like Ghana's Agbogbloshie, one of the world’s largest e-waste dumps, toxic materials like lead and mercury
leach into the environment, causing severe health and ecological damage. The hazardous components of e-waste, such as
lead and mercury, can leach into the environment if not properly treated. This poses serious risks to both human health
and natural ecosystems. This highlights the urgent need for effective solutions globally.

1. EXISTING SOLUTIONS AND GAPS

3.1 Reverse Vending Machines:

Europe has pioneered the use of ecoATM kiosks for phone, tablets, etc collection. In India, initiatives by companies like
Attero Recycling and Cerebra have made progress, but the deployment of automated, consumer-friendly solutions
remains limited.

3.2 Government Schemes and Policies

Government programs such as the E-Waste (Management) Rules, 2016, and Digital India aim to promote responsible e-
waste management. However, these policies often face challenges in implementation due to lack of public participation,
awareness, proper segregation are critical for accelerating recycling efforts globally.

V. PROPOSED SOLUTION: ECORC (ECOSYSTEM REWARD CLUB)
4.1 Concept Overview:

Our solution integrates existing methods, such as reverse vending and e-waste exchanges, into a unified system called
the "ecoRC Machine." These Machine are designed not only to provide a convenient and user-friendly way for
individuals to dispose of e-waste but also to actively attract participation through engaging incentives and rewards.
Furthermore, the system helps segregate e-waste efficiently, ensuring proper categorization and routing to authorized
recyclers.
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Fig: 4.1 eco RC Machine

4.2 Operational Workflow:

1. User Interaction:
e  The ecoRC displays a multilingual welcome message to ensure inclusivity for users from diverse demographics.
e It prompts users to deposit their e-waste items, such as old electronics or accessories, encouraging eco-friendly
behaviour.

2. User Authorization:
e  Users scan a QR code displayed on the ecoRC machine screen, which links their profiles through a connected
mobile application or digital platform.
o This step ensures secure and personalized access, enabling users to track their contributions, rewards, and
recycling statistics conveniently.

3. Item Scanning and Validation:
e Deposited items are scanned using advanced sensors and imaging technology to confirm they qualify as e-waste.
e The system checks the items against a preloaded database of acceptable e-waste categories.
e If an unrecognized or hazardous item is deposited, the system notifies the user and provides guidance for
appropriate disposal.

4. Point Allocation:
e  Users earn points based on the type, weight, or value of the e-waste item they deposit. They can opt to redeem
these points for rewards like vouchers or discounts, or donate them to NGOs for social causes.
e This incentivization fosters active participation in sustainable waste management.

5. Recycling Process:
e Collected e-waste is sorted into categories such as metals, plastics, and electronic components.
e The sorted materials are sent to authorized, certified recycling partners recyclers, ensuring that they are
processed under safe and environmentally friendly conditions.
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4.3 Flowchart: Working of machine
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Fig: 4.3 Flowchart of ecoRC machine
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V. BENEFITS AND FUTURE IMPLICATIONS

TABLE: 5.1 Benefits and Future Implications of ecoRC machine

Sr
No. Parameter Benefit
1. Environmental: Waste Prevents harmful waste from polluting the
Reduction environment.
2. Environmental: Waste Improves recycling by sorting e-waste
Segregation properly.
3. Social: Public Educates and rewards eco-friendly
Awareness practices.
4. Social: Collaboration Creates partnerships with startups, NGOs,
Opportunities investors.
5. Scalability: AI and Rewards Uses Al for sorting and gamified rewards
System
VI. RIO ANALYSIS FOR MACHINE

6.1 Average Monthly Income (Single Machine):
o Revenue from Recyclers (35,000-310,000): Earned by selling collected e-waste to authorized recyclers.
e Sponsorships (X5,000): Revenue from local businesses or organizations through branding and CSR initiatives.
e Memberships/Fees (33,000-35,000): Additional income from premium services like analytics or reward tiers.
Total Monthly Revenue: 313,000 to 320,000.

6.2 Initial Investment & ROI:
e Investment Cost: 31.2-X1.5 lakh per machine.
e ROI Period: 8-12 months based on revenue estimates.
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Fig: 6.2 eco RC Machine
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6.3 Scaling ROI (10 Machines):
e Investment Cost: 312-%15 lakh.
e Monthly Profit: 390,000 to X1.6 lakh.
e ROI Period: 9-12 months with larger operations benefiting from economies of scale.

6.4 Key Insights:
e Fast ROI and sustainable revenue streams.
e  Opportunities for partnerships and sponsorships.

VII. CONCLUSION

The "E-Waste Reward Club" offers an innovative solution to e-waste management by integrating automation, user
engagement, and certified recycling. It addresses key issues like low public awareness and inadequate infrastructure by
providing a platform that rewards responsible disposal. Collaborations with NGOs, government initiatives, and corporate
sponsors, such as the Digital India Mission, drive social impact and public engagement. With its scalable approach, the
ecoRC aims to revolutionize global e-waste management while ensuring safe disposal of hazardous components like lead
and mercury.

REFERENCES

[1]. EcoATM, "How EcoATM Kiosks Are Helping Solve E-Waste Problems," EcoATM. [Online].Available:
https://www.ecoatm.com . Accessed: Nov. 3, 2024.

[2]. World Health Organization, "Health Risks of E-Waste Exposure," WHO. [Online]. Available: https://www.who.int/e-
waste-health-risks . Accessed: Nov. 3, 2024.

[3]. E-Stewards, "Certified E-Waste Recyclers and Authorized Dealers," E-Stewards. [Online]. Available: https://www.e-
stewards.org/find-a-recycler . Accessed: Nov. 3, 2024.

[4]. Yale Environment 360, "Rising E-Waste in China: Guiyu's Struggle with Toxic Waste," Yale Environment 360.
[Online]. Available: https://e360.yale.edu/features/guiyu_china toxic_e-waste .Accessed: Nov. 3, 2024.

[5]- National Institute of Urban Affairs, "E-Waste Management in India: Reverse Vending Machines and Recycling
Innovations," NIUA. [Online]. Available: https://niua.org/reverse-vending-machines . Accessed: Nov. 3, 2024.

© IJARCCE This work is licensed under a Creative Commons Attribution 4.0 International License 341


https://ijarcce.com/
https://ijarcce.com/

