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Abstract—Electronic waste (e-waste) has emerged as a 

critical environmental challenge due to its toxic 

components and improper disposal practices. This 

report synthesizes global statistics, environmental and 

health impacts, current management strategies, policy 

frameworks, and forward-looking recommendations, 

supported by charts and references. 

 

I. INTRODUCTION 

 

E-waste volumes have climbed steadily with rapid 

digitization and shorter product lifecycles. While 

devices embed hazardous substances (e.g., mercury, 

lead, brominated flame retardants) they also contain 

valuable metals and critical raw materials. Effective 

management mitigates risks and unlocks resource 

value. 

 

Environmental Impacts of E-Waste 

Improper disposal contaminates soil and water via 

leachates of heavy metals; open burning and crude 

dismantling emit toxic gases and particulate matter; 

persistent organic pollutants accumulate across 

ecosystems, affecting biodiversity and food chains. 

 

Health and Ecological Risks 

Informal processing exposes workers to neurotoxic 

metals and hazardous organics; peer-reviewed 

studies report respiratory and neurological symptoms 

among recyclers and ecotoxicological effects on 

aquatic and terrestrial species near e-waste hubs. 

 

Management Strategies and Solutions 

Priority actions include Extended Producer 

Responsibility (EPR), formalizing informal sectors, 

investing in advanced recycling (hydrometallurgy, 

pyrolysis), enforcing safe dismantling standards, and 

promoting eco-design for repairability and longevity. 
 

Types of E-Waste 

• Large household appliances (refrigerators, 

washing machines) 

• IT and telecommunications equipment 

(computers, mobile phones) 

• Consumer electronics (TVs, audio systems) 

• Lighting equipment (fluorescent lamps, 

LED bulbs) 

• Medical devices (non-infectious) 

• Small household appliances (toasters, hair 

dryers) 

 

How to Reduce E-Waste 

• Repair and reuse before replacement 

• Recycle via certified facilities and take-back 

schemes 

• Responsible disposal—avoid informal 

burning/leaching 

• Adopt circular economy principles—design 

for longevity, modularity, and recyclability 

• Consumer awareness and right-to-repair 

advocacy 

• Producer eco-design and EPR target 

compliance 

 

Basel Convention (with 2025 E-waste Amendments) 

The Basel Convention governs transboundary 

movements of hazardous wastes via Prior Informed 

Consent (PIC), requires Environmentally Sound 

Management (ESM), and includes the Ban 

Amendment. As of 2025, PIC controls extend to 

certain non-hazardous e-waste streams (Y49), with 

updated hazardous entry A1181—strengthening 

oversight and discouraging illegal exports. 

 

Summary Table: Global E-Waste Policies 

Jurisdiction Core Instrument Key Mechanisms Stats/Targets Recent Updates 

Global (UN) Basel Convention PIC; ESM; Ban 

Amendment 

PIC extended to 

non-hazardous e-

waste (Y49) 

Amendments 

effective 2025 
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EU WEEE Directive 

(2012/19/EU); 

2024/884 

EPR; free take-

back; harmonised 

registers 

~5 Mt collected 

(2022); 65% target 

2025 evaluation; 

treatment standard 

proposals 

India E-Waste 

(Management) 

Rules, 2022 

EPR portal & 

certificates; audits 

1.75 Mt (2023–

24); ~43% 

recycled 

CPCB action plan; 

formalization 

US State EPR laws; 

EPA programmes 

Producer take-

back; landfill bans 

26 states with 

laws; H.R.2998 

(2025) 

Export control 

proposals 

China EPR fund policy; 

2018 import ban 

Subsidies; formal 

sector build-out 

Target ~50% 

formal recycling 

by 2025 

Fund redesign & 

circular initiatives 

 

Global E-Waste Generation (2010–2022) 

 
Regional Contributions (2022) 
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Formal Collection/Recycling Rates by Region (2022) 

 
Per-Capita Generation by Region (2022) 

 
 

Major Parts and Components of E-Waste 

• Metals (e.g., copper, aluminum, steel) 

• Precious metals (e.g., gold, silver, 

palladium) 

• Plastics (casings, insulation) 

• Glass (screens, monitors) 

• Printed circuit boards (PCBs) 

• Batteries (lithium-ion, lead-acid) 

• Cables and wiring 

• Electronic components (chips, capacitors, 

resistors) 



© January 2026 | IJIRT | Volume 12 Issue 8 | ISSN: 2349-6002 

IJIRT 189895            INTERNATIONAL JOURNAL OF INNOVATIVE RESEARCH IN TECHNOLOGY  2636 

Global E-Waste Composition by Material (2022) 

Batteries are commonly tracked under separate streams due to hazardous chemistry, specialized treatment, and 

distinct regulations. 

 
 

II. CIRCULAR ECONOMY & FUTURE 

POLICY DIRECTIONS 

 

Circular Economy in E-Waste 

A circular economy for electronics aims to keep 

products, components, and materials in use for as 

long as possible, minimizing waste and resource 

extraction. In e-waste, this translates to design for 

durability and repairability; reuse and refurbishment; 

efficient material recovery and recycling; closed-loop 

manufacturing using recovered feedstock; and 

service-based business models (e.g., leasing). 

 

III. FUTURE E-WASTE POLICY 

RECOMMENDATIONS 

 

• Global Harmonization of Standards: Align 

definitions, reporting metrics, and compliance 

requirements; strengthen Basel enforcement and 

expand coverage to emerging streams (IoT, EV 

batteries). 

• Mandatory Eco-Design Regulations: Require 

repairability, modularity, and recyclability; set 

minimum recycled content targets. 

• Digital Tracking & Transparency: Use product 

passports/blockchain to track lifecycle, 

ownership, and end-of-life. 

• Expanded EPR: Enforce global EPR with clear 

collection/recycling targets, penalties for non-

compliance, and incentives for high recovery. 

• Formalization of Informal Sector: Integrate 

informal recyclers via training, safety standards, 

and finance. 

• Battery-Specific Frameworks: Dedicated rules 

for safe collection, transport, and recycling of Li-

ion and EV batteries. 

• Consumer Incentives & Awareness: Tax 

credits/discounts for returns; nationwide 

campaigns on e-waste hazards and recycling 

benefits. 

• Circular Economy Mandates: Require closed-

loop material flows and annual reporting from 

large manufacturers. 

 

IV. CONCLUSION 

 

E-waste will continue to grow without decisive 

action. By coupling robust global policy (Basel, 

WEEE, EPR), formalizing recycling ecosystems, and 

embedding circular design and recovery practices, 

societies can mitigate environmental and health 

harms while unlocking substantial resource and 

economic value. Coordinated action across 

governments, industry, and consumers is essential to 

move from a toxic legacy to a sustainable electronics 

future. 
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