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[bookmark: _Toc224058761] Introduction
Fast-growing IT devices have made it easier to communicate, work, and innovate in modern society. Communication networks, cloud computing, and digital services use cellphones, laptops, servers, and networking gear. The expanding number of devices has worsened an environmental problem: millions of tons of e-waste are produced annually. In 2022, the globe generated 62 million tons of e-waste, but only 25% was recycled, according to UNITAR. The Global E-Waste Monitor warns that e-waste production is rising five times faster than recycling, and by 2030, it might reach 82 million tons with recycling rates dropping to 20%. These data demonstrate that IT hardware supply lines' linear "take—make—dispose" approach cannot continue.
Thus, the circular economy (CE) has grown in popularity as a strategy to divorce economic growth from resource use. CE encourages recycling, reusing, mending, refurbishing, and remanufacturing to prolong usage (Reuse Technology Group, 2024). The CE reduces resource use, preserves the environment, and creates new revenue streams by closing material loops (RSC Publishing, 2019). Circular IT hardware solutions include making devices live longer and be able to be assembled differently, setting up take-back programs, mending and selling used equipment, and using materials from obsolete items. Fairphone and other market leaders were the first to offer modular smartphones that let users interchange pieces instead of tossing them away (Abdelmeguid, 2026). Global efforts by Dell, HP, Microsoft, and others collect and reuse millions of outdated devices. These devices' materials are employed to build new items.
This dissertation examines how the circular economy is being applied to IT equipment supply chains, particularly in device repair and recycling. Secondary data is used to examine legislative frameworks, market trends, organizational practices, and circularity drivers and impediments in this discipline (Brinsi, 2024). We'll discuss the study's history, objectives, and research questions in the following sections (Abdelmeguid, 2026).
[bookmark: _Toc224058762]1.2 Background
IT hardware supply chain steps include sourcing raw materials, creating hardware, distributing it, users utilizing it, collecting it, and lifecycle management. Rare earth elements, copper, aluminum, and polymers are constantly extracted in linear supply lines. Many of these materials are created in intricate, energy-intensive ways, and their extraction harms the environment and people (Ellen MacArthur Foundation, 2014). People and corporations buy devices. They last a few years before being replaced. Electronics are typically thrown away in landfills or recycled improperly, wasting valuable materials and releasing harmful toxins (Elgarahy, 2024). This linear plan harms the ecology and economy.
Cyclical economies want to change this. In a circular supply chain, used items are collected and refurbished or reused. Closed-loop supply chains combine forward and reverse logistics to recycle discarded commodities into new devices. Butterfly image from Ellen MacArthur Foundation exhibits CE technical material flow (Elgarahy, 2024). Maintenance and reuse are in the middle, refurbishment, remanufacturing, and recycling are outside (Xue, 2023). Refurbishing and remanufacturing use more energy and work than recycling, therefore these loops preserve product value. IT gear refurbishment involves examining, mending, or enhancing used devices to satisfy functionality and appearance criteria so they can be sold again, whereas recycling involves shredding and separating items.
As individuals learn more about e-waste, policies have changed drastically. The EU's Ecodesign for Sustainable Products Regulation (ESPR) and Right-to-Repair Directive aim to improve product durability, energy efficiency, and repairability. A secondary mandate compels manufacturers to repair specific equipment quickly and affordably. It also prohibits practices that make repair harder and mandates spare parts. In July 2026, these guidelines will require IT devices to be easier to maintain and survive longer, making repairs easier. Companies are using circular methods on their own and respecting the regulations. Dell's Asset Recovery Services program has recycled or repaired over a billion pounds of discarded devices since 2008. Reusing a million parts in 2024, Microsoft's global Circular Centers recycle over 90% of servers and parts (Elgarahy, 2024). The Circular Drive Initiative found that 87% of outdated hard drives and SSDs can be securely wiped and reused. Few firms have good reverse transportation and data sanitization protocols, therefore only 10% of drives are reused. These situations demonstrate circularity and the discrepancy between words and actions.
IT hardware supply chains involve mining firms, component makers, OEMs, distributors, retailers, users, and service providers at the conclusion of the life cycle. Extended producer responsibility (EPR) requires manufacturers to collect and appropriately handle end-of-life products (Ellen MacArthur Foundation, 2014). This makes them more likely to produce disassembleable gadgets and invest in take-back infrastructure. EPR programs are funded by reuse and repair fees in various countries. Government, corporations, and customers must collaborNon-visible money and information move through the supply chain (Brinsi, 2024). money and information move through the supply chain. To support continuous business models and recovery, the chain must receive information about product parts and their repairability.
[bookmark: _Toc224058763]1.3 Research Aim
This dissertation examines IT hardware supply chain circular economy, concentrating on device reuse and recycling. The study plans to examine academic publications, corporate reports, and legislative documents to determine what creates circular IT hardware projects, their challenges, and their results (Khanna, 2025).
[bookmark: _Toc224058764] 1.4 Research Objectives
· To discuss the circular economy and IT hardware supply chains.
· To examine e-waste production, recycling, and refurbishment trends using external data (Xue, 2023).
· To examine company policies and activities that encourage IT equipment repair, reuse, and return (RSC Publishing, 2019).
· Determine what ends and starts IT hardware supply chain circular strategies, considering technological, economic, and behavioral considerations (Zarei, 2025).
· To synthesize best practices and propose recommendations for enhancing circularity in device supply chains (European Circular Economy Stakeholder Platform, 2023).
[bookmark: _Toc224058765]1.5 Research Questions
1. How do circular economy principles affect IT hardware supply chains?
2. What is known about electronic waste production, recycling, and IT equipment repair?
3. What regulatory and corporate initiatives are driving circularity in the IT hardware sector?
4. What keeps many individuals from refurbishing and reusing, and how can it be fixed?
5. How can companies circularize IT hardware supply chains? What strategies and best practices may they use?
[bookmark: _Toc224058766]1.6 Chapter Summary
This chapter discussed how IT hardware waste harms the environment and how the circular economy can help. E-waste is expanding rapidly, but recycling rates are poor (Repair, remanufacturing, and recycling preserve value and reduce resource use (NICF, 2025). resource use. Business programs like Dell's Asset Recovery Services and Microsoft's Circular Centers and the EU's Right-to-Repair Directive are making device supply chains more environmentally friendly. However, major issues remain.
In this chapter, enhanced producer responsibility and the variety of persons in IT hardware supply lines were discussed. These players must collaborate for take-back systems and product information and repairability data to travel along the chain (Upadhyay, 2021).
From academic and business literature, the next chapter explains the circular economy, the flow of materials, policies, business practices, and the factors that make IT hardware adoption easier or harder (Espino Penilla, 2023).
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Figure 1: Global e‑waste generation vs recycled volumes.








[bookmark: _Toc224058767]Chapter 2: Literature Review : 
[bookmark: _Toc224058768]The review addresses Chapter 1's
This chapter reviews how the circular economy (CE) is applied in IT hardware supply chains, with particular attention to refurbishment and recycling. The aim is to move beyond summary and explain what the literature agrees on, where it disagrees, and what this means for the present study. I organise the review into five parts: key ideas, e‑waste and material flows, regulation and policy, corporate practices, and the main barriers and enablers. Throughout, I keep a practical focus on what actually helps more devices stay in productive use for longer.

[bookmark: _Toc224058769]2.1 Conceptual Foundations of the Circular Economy
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Figure 2.1: 9R hierarchy (colour schematic). Source: adapted from RSC Publishing (2019).

Circular economies try to divorce growth from resource use. Waste removal and material movement help it do this. The linear model includes extraction, production, consumption, and disposal. In contrast, the circular model closes material flow loops. Protecting and developing natural riches, maximizing resources, and limiting negative impacts support a circular economy. Product life extension, flexible design, sharing platforms, product-as-a-service models, and material recovery follow these ideas (Reuse Technology Group, 2024).
Supply chain management ensures goods, information, and money flow seamlessly between circular economy actors. Reverse logistics recycles used commodities in closed-loop supply networks (Weetman, 2016). How easy it is to disassemble, repair, replace parts, and encourage take-back programs determines how well closed loops work. Closing loops reduces environmental damage and generates revenue by decreasing expenses, recovering materials, and providing new services, according to scholars.
The recently introduced 'R‑hierarchy' or '9R' structure evaluates circular techniques based on their ability to retain value and utilize less resources. Refuse and reconsider (R0–R1) involve not utilizing items and creating mechanisms that make them unnecessary. Reduce (R2) and reuse (R3) involve making items endure longer through durability and Second-hand use (RSC Publishing, 2019). Middle options include repair (R4), refurbish (R5), remanufacture (R6), and repurpose (R7). These methods reuse parts in new products. Outer loops recycle (R8) and recover (R9) materials and energy. Inner loops retain most of a product's value, therefore the circular economy values them. Circular initiatives should be evaluated on more than only their environmental benefits, according to the "triple bottom line". It examines their social and economic effects. Circular models may boost local economies, provide repair and refurbishment jobs, and make society more equitable when e-waste is handled safely. They may also change industries and demand new skills (European Circular Economy Stakeholder Platform, 2023).
[bookmark: _Toc224058770] 2.2 E‑waste Generation and Material Flows
Globally, e‑waste is rising far faster than formal collection and recycling. In 2022, the UN’s Global E‑waste Monitor reports a record 62 million tonnes generated (+82% versus 2010), with only 22.3% documented as properly collected and recycled; volumes are projected to reach ~82 Mt by 2030 and the documented rate to fall to ~20% if trends persist (ITU and UNITAR, 2024).
Gold, silver, copper, and rare earth elements are useful in e-waste. Reusing electronics meets some demands, but not all. E-waste that isn't collected ends up in illegal recycling locations in developing countries, where it's broken down and burnt, harming health and the environment (Yang, 2024). Material flow analysis suggest that few discarded gadgets enter legitimate recovery streams. The rest is stockpiled, illegally exported, or dumped. Social, economic, and cultural variables affect flows. Many people store obsolete equipment due to data security or poor trade-in prices. Manufacturers and merchants can encourage recycling through take-back programs and secure data deletion.
E-waste contains metals (steel, aluminium, and precious metals), plastics, glass, and vital raw materials. IT equipment can be recycled because they include several materials (However, printed circuit boards (PCBs) are complicated metal-polymer combinations that require specialised treatment (Espino Penilla, 2023).ised treatment. Recovery of rare earths and valuable metals can reduce new mining by a lot, but it requireMicrosoft is testing ways to recover rare earth elements from obsolete computers at 90% and 95% (Circular Tech, 2015).rom obsolete computers at 90% and 95%. less pollution than conventional mining
E-waste's nature and quantity pose major health and environmental dangers if not properly disposed of. Devices contain lead, mercury, cadmium, and brominated flame retardants. Informal recycling in Ghana, Nigeria, India, and China involves hand-separating and burning items to recover metals. These activities create harmful fumes and land, water, and air pollution for workers and local residents. Studies have linked e-waste to lung problems, illnesses, and reproduction issues. The many materials in printed circuit boards must be removed safely under controlled conditions. International accords like the Basel Convention on the Transboundary Movement of Hazardous Wastes regulate electronic waste shipping. Due to poor regulation and financial incentives, illegal shipments continue (Nashid, 2024). Formal recycling centers in developed countries use contemporary hydrometallurgical or pyrometallurgical processes, chemical leaching, and mechanical shredding to recover metals more efficiently and sustainably. However, formal recycling only recovers a limited amount of IT device eneUpstream strategies like refurbishment and repair are crucial (Weetman, 2016).
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Figure 2: Share of storage drives suitable for reuse vs actually reused (Upadhyay, 2021).
[bookmark: _Toc224058771] 2.3 Regulatory and Policy Frameworks
Regulatory attempts enable circular conduct. The RoHS and WEEE Directives have helped the EU promote circularity. WEEE Directive specifies how much member states must collect and recycle, and RoHS Directive prohibits electronics' usage of hazardous materials. Recent regulations, such as the Ecodesign for Sustainable Goods Regulation (ESPR) and the Right-to-Repair Directive, require manufacturers to create durable, repairable, and upgradeable products (Nashid, 2024). Companies must provide spare parts and replacement information at a fair price and not make repairs harder under the Right-to-replacement Directive (European Circular Economy Stakeholder Platform, 2023). These standards extend product life and simplify repair (Nashid, 2024).
EU member states must make and enforce the directive's annexe law's goods repair obligations by July 2026. US states have passed or planned right-to-repair laws, but federal laws are unclear (European Circular Economy Stakeholder Platform, 2023). Canada and Australia are considering similar measures.
Voluntary initiatives contribute too. EPEAT, Energy Star, and TCO Certified encourage manufacturers to develop energy-efficient, durable, and recyclable products (Xue, 2023). ISO 14001 and ISO 59004 govern environmental management and cycle economy implMore public procurement laws require government organisations to buy used or reconditioned IT equipment (Khanna, 2025).reconditioned IT equipment. Demand impacts the supply chain.
According to the Basel Convention and its Ban Amendment, developed nations cannot transport hazardous waste to developing nations for disposal or recycling. But policing isn't always fair, and legal loopholes allow e-waste to be exported as "used goods." Many nations have EPR initiatives for e-waste (Sarker, 2026). Japan's Home Appliance Recycling Law requires consumers to pay a charge to recycle some gadgets, which manufacturers collect and treat. Makers in South Korea must satisfy recycling standards at common recycling centers. China's "Old for New" trade-in program and e-waste recycling industrial parks encourage individuals to return old devices. Each US state regulates e-waste. Advanced recycle fees fund California's e-waste program. Extended producer responsibility is becoming more popular worldwide, however some companies don't obey the requirements, consumers aren't aware of it, and there aren't enough recycliUnified policies and international cooperation are needed to manage cross-border flows and make recycling cheaper (Yang, 2024).
[bookmark: _Toc224058772] 2.4 Corporate Practices in Refurbishment and Recycling
Several prominent IT and tech organizations have circular programs for product design and end-of-life management. Dell's Asset Recovery Services picks up clients' old laptops, desktops, and servers and repairs or recycles them. Dell has gathered almost a billion pounds in used gadgets since 2008 (Weetman, 2016). Recycling, design for recyclability, and consumer take-back are the company's circular economy priorities.
HP's Planet Partners initiative recycles outdated gear and supplies for free. The company creates easy-to-disassemble and reuse hardware. HP recycles hundreds of millions of cartridges and hardware items annually to manufacture new products. Microsoft's Circular Centers refurbishes corporate clients' and cloud infrastructure servers and devices. Microsoft recycled 100% of their computers and parts in 2024, reusing over a million parts and increasing value recovery by 30% (Yang, 2024). The company is expanding these facilities in the US, Ireland, and Singapore, proving circular supply chain techniques can grow. Microsoft and the Circular Drive Initiative promote safe data erasure and storage drive reuse. The effort found that 87% of drives could be repaired, however only 62 million of 2020's 628 million drives were reused.
A modest Dutch startup named Fairphone demonstrates the benefits of flexible design. It makes smartphones with interchangeable modules. Thus, users can repair or upgrade portions of the phone without discarding it. Flexible design has been proved to extend product life and make repairs easier (NICF, 2025). In the same way, framework computers let users swap CPUs, memory, and ports, breaking the mold of sealed systems.
Apple's Daisy robots can disassemble 200 iPhones every hour and find parts that regular recyclers can't. The robot gets aluminum, precious metals, and rare earth elements from discarded devices on secondary markets. Daisy is recycled by robots as part of Apple's closed-loop manufacturing concept. Critics argue that robotic recycling should be combined with repairable product design and right-to-repair regulations. Cisco's Circular Economy Supplier Engagement initiative helps suppliers incorporate circular ideas into product design, packaging, and production (Zhang, 2023). Lenovo refurbishes returned laptops, cleans them, and resells them through authoriThese projects demonstrate that the industry is moving toward circular supply chains, even though they are minor compared to total production (RSC Publishing, 2019).al production.
 


[image: ]
 
Figure 3: Conceptual circular supply chain for IT hardware.




[bookmark: _Toc224058773] 2.5 Barriers and Enablers to Circularity
Circular economy is growing more popular, but IT hardware supply lines face various obstacles. Many gadgets can't be repaired or disassembled. Parts are bonded or soldered, making battery changes and processor upgrades difficult. Spare parts and maintenance instructions are few, and the industry still builds things to break down rapidly (NICF, 2025). Second, customers and businesses may consider repaired goods aren't as good or trustworthy, making them less popular and price-sensitive. Third, companies fear data breaches and don't return used devices. For this reason, many delete files that can be securely wiped and reused.
Logistics is difficult while setting up reverse supply lines. Coordination, movement, and storage of gadgets for remote users can be costly (Weetman, 2016). Recovery rates are low since many return schemes require participation. Companies have little motive to invest in take-back systems in countries without EPR initiatives. The most advanced recycling plants are concentrated in a few places (Wisetek, 2021). Informal recycling companies sometimes appear in low-income nations, but often lack proper equipment and worker safety.
Also problematic are business incentives. Encouragements, externalized environmental costs, and economies of scale keep new materials cheaper than used ones in many regions (Brinsi, 2024). Rapid technology upgrades hurt refurbishing because new devices offer large performance gains and users cease buying outdated ones. Used items are viewed differently worldwide. In Asia and Africa, old smartphones are popular, but business purchasers may not trust them (Espino Penilla, 2023). There is also the possibility of "greenwashing," when corporations promote limited recycling operations as circular solutions without fixing product manufacturing issues.
However, many elements promote circularity. Companies will give extra parts and simplify repairs due to regulatory demands like the EU's right-to-repair statute. Material healing is appealing due to economic issues like commodity prices. Social themes like environmental care and sustainability promises improve a company's brand value when it employs circle practices. Digital technologies like blockchain for tracking, machine learning for maintenance forecasts, and cloud platforms for product-as-a-service models simplify commodities flow control. Secure data erasure and industry rules can fix data security vulnerabilities and make refurbishing and selling safe. Leasing and pay-per-use contracts keep ownership with manufacturers, who benefit from durable, repairable products. Teaching and awareness campaigns can shift perceptions and boost used goods marketplaces. Finally, the used computer market is predicted to expand to USD billion by 2034 from USD billion in 2024 (Elgarahy, 2024). This shows that circular IT products are getting more popular and profitable.
[image: A graph of a computer market

AI-generated content may be incorrect.]
Figure 4: Refurbished computers and laptops market growth (2024–2034).
[bookmark: _Toc224058774] 2.6 Synthesis and Critical Evaluation
Research on IT hardware supply chain circularity both hopeful and worrying. Circularity is about transforming systems to be less wasteful and more profitable, not only recycling (Material flow studies reveal how serious e-waste is and how crucial it is to close loops immediately (Sarker, 2026).lose loops immediately. In Europe and elsewhere, policies are shifting to make fixing problems easier and hold producers accountable. It indicates a legal shift toward circularity. Business case studies show that recycling and repair programs may boost recovery and decrease expenses (Brinsi, 2024). However, promise and practice differ greatly.
Critical examination shows that current circular techniques prioritize downstream recovery over upstream design. Many refurbishing operations involve equipment that can't be disassembled, which slows the process and reduces productivity (RSC Publishing, 2019). Circularity's benefits aren't fairly distributed across global supply chains. High-income countries with better recycling facilities obtain greater value from recycling, while low-income countries struggle with social and environmental issues from improper recycling. As for "rebound effects," if better recycling makes consumers feel less bad about their spending, they may buy more devices, negating any environmental gains. To maximize circular economy concepts, stakeholders must consider design, business strategies, consumer behavior, and regulatory tools.
The analysis demonstrates that a genuinely circular IT hardware supply chain requires systemic adjustments. Multiple stakeholders must collaborate on product design, business models, customer behavior, and regulatory frameworks (Xue, 2023). Modular architecture allows for repairs and refurbishments, but if customers don't return gadgets and firms don't engage in reverse transit, materials may seep out. Policies should encourage innovation and small manufacturers while ensuring producers fulfill their obligations. Future research should examine sociotechnical systems that influence behavior and how digital technology and circle business models interact (Standard circularity metrics must also consider social and economic outcomes in addition to material flow (Reuse Technology Group, 2024).ition to material flow. The next sections will explain how this study's approaches collect these varied perspectives and combine them to inform practice and policy.
[bookmark: _Toc224058775]2.7  Chapter Summary
This literature assessment examined IT hardware supply chain circular economy concepts, material flows, policy frameworks, business practices, and its ease and difficulty of use. Despite advancements, e-waste is still expanding and not recycled enough (Xue, 2023). By demanding durability and repairability, EU regulations like the ESPR and right-to-repair act may accelerate change. Corporations demonstrate that recycling and refurbishment are feasible and profitable. Design, organizational, and product perception issues persist. The assessment showed that producers must take more responsibility and global policies must be more similar. It also demonstrated the benefits of flexible and service-based company models and how technology and money can enable circularity. The next section discusses how the available research was carefully reviewed and combined.












[bookmark: _Toc224058776]Chapter 3: Methodology
[bookmark: _Toc224058777]3.1  Systematic Literature Review (SLR)
This chapter sets out the methodology used to address the research questions on circular economy (CE) practices in IT hardware supply chains, with a particular focus on device refurbishment and recycling. A Systematic Literature Review (SLR) was employed to ensure transparency, reproducibility, and breadth across the interdisciplinary domains relevant to CE—environmental science, engineering, operations/supply chains, policy, and consumer behaviour. The review followed PRISMA logic across five stages: defining review questions and eligibility criteria; identifying records; screening titles and abstracts; assessing full‑text eligibility; and extracting/synthesising data. This design aligns with the study’s aim to integrate robust evidence on e‑waste trends, lifecycle hotspots, repair and reuse enablers, and the implications of emerging EU policy (ESPR, DPP, Right to Repair).
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    Figure 5 : PRISMA Flow 


[bookmark: _Hlk223880770][bookmark: _Toc224058778]3.2 Search Strategy
Keyword searches and backward/forward snowballing were used. Keyword searches combined circular economy, IT hardware, and supply chain management terms using Boolean operators (e (Zarei et al., 2025). g. “circular economy”, “closed loop”, “repair”, “refurbishment”), including electronics, computers, laptops, smartphones, and reverse logistics. Web of Science, Scopus, IEEE Xplore, ScienceDirect, SpringerLink, and Google Scholar were searched. ArXiv and SSRN were added to capture recent research. Forward snowballing employed citation databases to uncover articles that cited the selected papers, while backward snowballing reviewed relevant article reference lists to find more studies.
Grey literature searches for reports from international organizations (e.g., UNU, ITU), NGOs (e.g., Ellen MacArthur Foundation, Basel Action Network), industry associations (e.g., Circular Electronics Partnership, Global Electronics Council), and corporate Official government websites provided policy and legal texts. Corporate and legislative pronouncements were watched in news sources and press releases. The search was not confined to a specific region for cross-cultural comparison (Nashid, 2024). The search was undertaken from September 2025 to February 2026 to include the latest articles.
[bookmark: _Hlk223880865][bookmark: _Toc224058779] 3.3 Search Terms
Iterative search words evolved from preliminary results. The terms ‘circular economy’, ‘electronics’, and ‘recycling’ were merged with ‘modular design’, device-as-a-service’, ‘data sanitisation’, ‘right to repair’, Fairphone’, ‘Daisy robot’, and ‘Circular Drive Initiative’ (Nashid, 2024). Synonyms, term variants, and spelling variances (refurbishment’ vs. refurbishing’) were tested. Synonyms boosted search sensitivity but yielded numerous irrelevant hits, which were screened.
[bookmark: _Toc224058780]3.4  Key Words
Topics covered include circular economy, closed-loop supply chain, e-waste, electronics, IT hardware, refurbishment, repair, reuse, recycling, reverse logistics, modular design, right to repair, extended producer responsibility, product-service systems, supply chain management, and data sanitization (European Circular Economy Stakeholder Platform, 2023).
[bookmark: _Toc224058781] 3.5 Databases
The selected databases encompass engineering, environmental, business, and social science research. Web of Science and Scopus includes journals from multiple fields. IEEE Xplore covers electrical engineering and computer science, including hardware design and manufacture. ScienceDirect has Elsevier environmental and materials sciences publications, whereas SpringerLink has sustainability and circular economy journals (Zion Market Research, 2025). Though less controlled, Google Scholar found grey literature and preprints. Additionally, legal databases include Eur-Lex and. Policy documents were found on state legislative portals.
[bookmark: _Toc224058782] 3.6 Inclusion/Exclusion Criteria
To choose relevant and credible studies, inclusion criteria were set. For researchers to understand studies, they have to be written in English (Brinsi et al., 2024). Circular economy techniques for IT hardware or related electrical and electronic devices were required. Quantitative, qualitative, and mixed empirical studies, systematic reviews, case studies, policy analyses, and technical reports were included. From 2014, the circular economy became a policy and corporate priority.
Studies beyond the scope were excluded. Materials science articles (e.g., nanomaterials, new semiconductors) were removed unless they addressed end-of-life management. Removed duplicate publications and conference abstracts without full articles (Sarker et al., 2026). Conceptual studies without IT hardware supply chain applications and opinion pieces without analysis were rejected. Since full texts were unavailable, records were eliminated since they could not be appraised.
[bookmark: _Toc224058783] 3.6.1 Inclusion Criteria
The inclusion criteria required that all selected studies were written in English and focused specifically on circular economy practices within IT hardware or electronic devices. Eligible publications included empirical research, case studies, systematic reviews, and policy analyses. Only sources published between 2014, and February 2026 were considered suitable for review, reflecting the period in which circular economy frameworks and e‑waste policies significantly evolved (Upadhyay et al., 2021). These criteria ensured that the review incorporated academically rigorous and contextually relevant studies that contribute directly to understanding circularity in IT hardware supply chains.
[bookmark: _Toc224058784]3.6.2  Exclusion Criteria
Studies were excluded if they were written in languages other than English or if they focused on materials science topics without direct relevance to supply chain management or end‑of‑life processes in IT hardware. Additional exclusions applied to duplicate records and conference abstracts that did not provide full papers. Opinion pieces lacking analytical depth were also excluded, as were publications for which full texts were unavailable, preventing thorough assessment of quality and relevance (NICF, 2025). These exclusions ensured that only credible, accessible, and substantively analytical sources contributed to the final evidence base.

[bookmark: _Toc224058785]3.7 Search Results
About 1,200 documents were found throughout the search. After deleting 220 duplicates, 980 records were unique (Circular Drive Initiative, 2024). After screening titles and abstracts for inclusion and exclusion criteria, 320 articles were found. Additional full-text screening identified 95 sources that satisfied all requirements. There were 57 peer-reviewed journal articles, 8 conference papers, 14 international reports, 10 business sustainability reports, and 6 policy documents. Conceptual frameworks, material flows, legislation and policies, corporate practices, barriers and facilitators, and new technologies were clustered in the selected studies.
[bookmark: _Toc224058786]3.8  Ethical Considerations
There were no ethical difficulties with human participants because this research used only secondary data. However, ethical integrity requires precise source depiction, plagiarism avoidance, and careful author citation. The researcher triangulated sources and noted discrepancies to reduce bias. To avoid disinformation, grey literature was carefully used, and advocacy group materials were cross-checked with academic and official findings (Abdelmeguid et al., 2026). The investigation also addressed business report conflicts of interest, acknowledging that marketing may influence sustainability claims.
[bookmark: _Toc224058787] 3.9 Chapter Summary
Chapter 3 described the technique used to conduct a systematic literature review on circular economy practices. It explained the search technique, databases, and selection criteria and how the PICOT architecture drove scope (Xue et al., 2023). The chapter stressed transparency and replicability in synthesising interdisciplinary evidence and prepared the reader for the next chapter's findings presentation and discussion.


[bookmark: _Toc224058788]Chapter 4: Findings and Discussion:

[bookmark: _Toc224058789]4.1 Overview of Included Studies
The systematic literature review produced 95 eligible sources, which form the evidence base for this chapter. These sources include peer‑reviewed journal articles, conference proceedings, government reports, industry publications, and documents from international organisations focusing on circular economy practices, e‑waste management, and IT hardware life cycles. The methodological diversity of these studies—ranging from life‑cycle assessments and techno‑economic analyses to policy evaluations and case studies—offers a comprehensive understanding of how circular economy concepts are being integrated into IT hardware supply chains.
Several patterns emerged. First, studies consistently identified escalating global e‑waste levels as a critical concern. Second, there was broad agreement that manufacturing remains the most carbon‑intensive stage of the device life cycle, emphasising the environmental importance of repair, refurbishment, and reuse. Third, policy frameworks such as the European Union’s Ecodesign for Sustainable Products Regulation and Right‑to‑Repair Directive appear widely in the literature as significant mechanisms for influencing more circular practices. Finally, most studies recognised the gap between potential and actual reuse of storage drives and IT devices, identifying data‑security concerns, design constraints, and inadequate reverse‑logistics systems as major limiting factors.
Across these studies, there is a clear trend toward viewing circularity not as an isolated operational practice but as a systemic shift requiring coordinated changes in design, behaviour, regulation, and supply‑chain organisation. This foundation guides the thematic structure of the findings presented in the sections that follow.
[bookmark: _Toc224058797]Table 4.x: Summary of key sources

	Author(s)
	Year(s)
	Focus / Key Finding

	Ercan et al.
	2016
	Smartphone LCA; manufacturing hotspot; lifetime extension benefit

	Ericsson Research
	2016
	Allocation to device vs. network/data centres; annualised footprints

	ITU & UNITAR
	2024
	Global E‑waste Monitor; scale and projections; informal sector context

	NIST
	2014
	SP 800‑88 Rev.1 media sanitization (clear/purge/destroy; verification)

	Fairphone / iFixit
	2023–2026
	High repairability via modular design; parts availability

	GS1 / EPD Guide
	2025
	Digital Product Passport implementation guidance

	European Commission / EU
	2024–2025
	ESPR and Right to Repair framework and timelines

	Upadhyay et al.
	2021
	Circular economy futures and supply‑chain dependencies

	Xue et al.
	2023
	Digital tech and CE in supply chains

	Weetman
	2016
	Business and supply‑chain playbook for circularity



[bookmark: _Toc224058790]4.2 Trends in E‑waste Generation and Recycling
Findings across the included studies demonstrate that e‑waste generation is increasing at an unprecedented pace. Global volumes reached approximately 62 million tonnes in 2022, with projections estimating around 82 million tonnes by 2030 if current patterns continue. Documented formal recycling and collection rates remain low, capturing only about one‑fifth of all generated e‑waste. This disparity between growth and recovery indicates structural weaknesses in international and national systems responsible for collecting, processing, and recycling electronic devices.
Regional patterns highlight contrasts between high‑income and developing countries. Europe, for example, has the highest documented collection rates, supported by extended producer responsibility (EPR) frameworks and strict e‑waste directives. In contrast, many low‑ and middle‑income countries face ongoing challenges related to inadequate infrastructure, limited enforcement capacity, and informal recycling systems, which often handle e‑waste using unsafe or environmentally damaging methods. Informal recyclers play a significant role in the global movement of discarded electronics yet frequently operate without the protections or technology required to process hazardous materials safely.
A substantial portion of devices are not collected at all. Consumer hoarding, particularly of laptops, smartphones, and external drives, is driven by concerns about data privacy, uncertainty about recycling options, or a perception that used devices have little value. Organisational hoarding within enterprises is also common, especially for data‑bearing assets, where default destruction policies or overly cautious data‑retention rules result in unused devices remaining in storage rather than entering reuse channels. This behaviour contributes to the widening gap between estimated e‑waste production and officially reported collection.
Despite these challenges, the literature also highlights progress in certain regions, where mandatory take‑back schemes, stronger recycling targets, and increased public awareness have improved levels of responsible e‑waste management. However, globally, recycling alone is insufficient to address the pace of device turnover and the complexity of modern electronics. Many valuable materials, including rare earth elements and precious metals, remain difficult or uneconomical to extract through recycling processes. This limitation strengthens the case for applying refurbishment and reuse strategies to preserve entire devices and components wherever feasible.
[bookmark: _Toc224058791]4.3 Potential for Storage Drive Reuse
Storage drives represent one of the most significant, yet underutilised, categories for circularity in the IT sector. The literature indicates that a large proportion of decommissioned hard drives and solid‑state drives remain technically functional and suitable for reuse. More than 80 percent of enterprise drives returned to refurbishment facilities are capable of secure redeployment once appropriate data sanitisation has been completed.
However, actual reuse rates fall far below this potential. The primary constraint identified across studies is concern over data security. Many organisations, especially those in government, finance, and healthcare, default to physical destruction as a perceived safeguard against data breaches. This practice persists even where standards such as NIST SP 800‑88 provide validated procedures for securely wiping or purging data from drives. Where organisations lack clear guidance or access to verified sanitisation services, destruction becomes the default option.
Research shows that implementing sanitisation solutions with automated verification, chain‑of‑custody systems, and documentation can dramatically increase reuse rates. For example, automated wiping systems can perform rapid sanitisation at scale while ensuring compliance with best‑practice standards. Verified sanitisation certificates also reduce organisational risk by providing audit‑friendly evidence of compliance, allowing drives to re‑enter secondary markets or be deployed internally.
The environmental impact of drive reuse is significant. Extending the life of a drive avoids the emissions associated with manufacturing replacement units, especially in enterprise settings where storage components often have high embodied carbon values. For large organisations, replacing destruction policies with secure sanitisation and reuse can therefore generate both environmental benefits and financial savings through reduced procurement expenditure.
[bookmark: _Toc224058792]4.4 Growth of the Refurbished Device Market
The market for refurbished devices has expanded rapidly over the last decade, driven by both supply‑side improvements and growing consumer acceptance. Smartphones dominate this market, but refurbished laptops, desktops, and monitors are also increasing in popularity. Studies project continued growth through 2034, supported by improvements in refurbishment quality, stronger warranty offers, and greater awareness of environmental impacts.
Demand for refurbished devices is shaped by several factors. Price remains a leading motivator, particularly as new device prices rise and consumers seek cost‑effective alternatives. Environmental awareness is another key driver, with growing recognition among consumers and organisations that reuse reduces resource depletion and carbon emissions. Clear grading systems and consistent warranty terms further increase consumer confidence by setting expectations for device performance and condition.
Supply‑side factors influence market expansion as well. Devices designed with easily replaceable components, modular assemblies, and accessible screws are more cost‑effective to refurbish, enabling refurbishes to process greater volumes and maintain profitability. Conversely, the prevalence of sealed devices and parts‑pairing technologies restricts refurbishment potential by limiting access to components or necessitating specialised tools.
Public‑sector procurement policies increasingly allow or encourage the purchase of refurbished equipment. Organisations adopting condition‑based replacement policies, which replace devices only when performance metrics indicate need, also contribute to reduced demand for new products and increased opportunities for refurbishment. In many professional contexts, refreshed devices meet performance requirements when supported by upgrades such as new batteries or solid‑state drives.
[bookmark: _Toc224058793]4.5 Regulatory and Corporate Initiatives
Regulatory frameworks play a central role in shaping circular practices within IT hardware supply chains. The European Union has implemented some of the most comprehensive and influential policies in this area. The Ecodesign for Sustainable Products Regulation establishes design‑related requirements that mandate durability, repairability, and resource efficiency across a wide range of product categories. The Digital Product Passport introduces traceability measures that make data about a device’s composition, repair instructions, and lifecycle performance accessible to authorised stakeholders.
The Right‑to‑Repair Directive, adopted in 2024, requires manufacturers to provide spare parts at reasonable prices and prohibits practices that obstruct repair, such as embedded software barriers or proprietary fasteners. Member states must incorporate these rules into national law by July 2026, which is expected to advance repair access for many categories of IT equipment including laptops and mobile devices.
Beyond Europe, progress is more uneven. Several U.S. states have passed right‑to‑repair legislation, but national alignment remains limited. Many countries, including Australia, Japan, and South Korea, have expanded extended producer responsibility schemes or introduced financial incentives for recycling, trade‑in, or repair. Informal recycling remains a dominant mode of processing in parts of Africa and Asia, signifying the continued need for global coordination and enforcement of transboundary e‑waste policies.
Corporate initiatives illustrate both progress and limitations. Companies such as Dell, HP, Apple, Microsoft, and Lenovo have developed programmes that include device take‑back, modular design pilots, robotic disassembly, and component‑harvesting operations. However, inconsistencies remain in the degree to which manufacturers provide parts, tools, and repair documentation, and some corporate practices continue to hinder circularity despite public sustainability commitments.
[bookmark: _Toc224058794]4.6 Barriers and Enablers in Practice
Multiple barriers prevent circular practices from scaling effectively across IT supply chains. Design constraints remain a significant challenge. Devices with sealed batteries, restricted diagnostics, or heavy use of adhesives require more time and expertise to disassemble and repair, pushing refurbishes toward device cannibalisation or recycling over full refurbishment. Parts‑pairing technologies, which electronically bind components to specific motherboards, further limit refurbishment potential.
Economic barriers include low resale values for older devices, inconsistent availability of spare parts, and the relatively high cost of reverse‑logistics operations. Externalised environmental costs mean that virgin materials remain cheaper than recycled alternatives, reducing incentives for manufacturers to incorporate secondary materials or invest in long‑life designs.
Behavioural and organisational factors also play a role. Enterprises often adhere to fixed refresh cycles rather than replacing devices based on condition or performance. Users may perceive refurbished devices as inferior, which affects demand even when performance differences are minimal. Skills shortages in repair and refurbishment professions reduce the capacity of the sector to expand.
Despite these obstacles, several enablers support the adoption of circular practices. These include design principles centred on modularity and repairability, access to spare parts and repair documentation, and the adoption of standardised data‑sanitisation protocols. Certification schemes, transparent grading systems, repair‑friendly regulations, and public‑sector leadership in procurement all strengthen market confidence and encourage circular supply‑chain development.

[bookmark: _Toc224058795]4.7 Discussion
The findings of this chapter point to a central conclusion: circularity in IT hardware supply chains depends on progress across several interconnected domains. Circularity cannot be achieved by focusing on a single element such as recycling or design. Instead, it requires simultaneous improvements in design practices, reverse‑logistics systems, regulatory frameworks, data‑sanitisation processes, and consumer perceptions.
The dominance of manufacturing in environmental impacts underscores the importance of strategies that extend the usable life of equipment. Repair and refurbishment present highly effective means of reducing emissions and conserving resources when compared to recycling alone. Yet these strategies remain underutilised due to a combination of design barriers, default organisational behaviours, and inconsistent availability of secure sanitisation processes.
Policy measures, particularly in the European Union, are reshaping the landscape by mandating stronger repairability standards and transparency requirements. These regulations are expected to accelerate market transformation, although their full effect will depend on enforcement and industry compliance. Corporate initiatives illustrate progress but also highlight inconsistencies and the need for stronger governance to ensure that sustainability commitments translate into meaningful practice.
Ultimately, the interplay of incentives, capabilities, and cultural factors determines the degree to which organisations and consumers participate in circular systems. Circularity therefore represents a system‑level transition requiring coordinated action among policymakers, manufacturers, refurbishes, and end users.


[bookmark: _Toc224058796]4.8 Chapter Summary
This chapter has presented the findings of the study and discussed their implications for circularity in IT hardware supply chains. The analysis highlighted escalating e‑waste volumes, the significant environmental impacts associated with manufacturing, and the underutilised potential of repair, refurbishment, and reuse.
Regulatory developments in the European Union are driving improvements in repairability and transparency, while corporate initiatives demonstrate both opportunities and limitations in current approaches. Barriers to circularity remain significant, particularly in areas related to design, data security, consumer perceptions, and economic incentives. However, a range of enablers—including modular design, improved sanitisation processes, transparent grading systems, and supportive policy frameworks—provide viable pathways for expanding circular practices.
The chapter concludes that achieving circularity requires coordinated progress across design, logistics, policy, markets, and organisational behaviour. The next chapter builds on these findings to provide recommendations and conclusions for improving circularity across IT hardware supply chains.
















[bookmark: _Toc224058798]Chapter 5: Recommendations, Conclusion and Limitations
[bookmark: _Toc224058799] 5.1 Recommendations
The findings in this dissertation demonstrate that enhancing circularity in IT hardware supply chains requires coordinated intervention across product design, policy development, reverse logistics, data management, market incentives, and consumer behaviour. Based on the literature review and synthesis of evidence, several actionable recommendations can be proposed.
[bookmark: _Toc224058800]1. Strengthen design for circularity.
Manufacturers should prioritise modular design, standardised components, and repair‑friendly construction to increase device longevity and refurbishment potential. Reducing adhesives and proprietary fasteners, alongside improving access to spare parts, can significantly reduce disassembly time and labour costs, enabling higher recovery rates (Fairphone/iFixit, 2023–2026; NICF, 2025). Such practices align with the 9R hierarchy, which emphasises reuse, repair, refurbishment, and remanufacturing over recycling (RSC Publishing, 2019).
[bookmark: _Toc224058801]2. Enhance regulatory frameworks.
Stronger, harmonised policy frameworks are essential to incentivise circular behaviour. Governments should expand right‑to‑repair legislation, enforce Extended Producer Responsibility (EPR) schemes, and apply eco‑modulated fees to reward durable and repairable designs (European Circular Economy Stakeholder Platform, 2023; Nashid, 2024). Deposit‑return schemes for IT hardware and fiscal incentives, such as reduced VAT on refurbished products, could further drive consumer participation.
[bookmark: _Toc224058802]3. Improve reverse logistics infrastructure.
Efficient take‑back systems are central to retrieving end‑of‑life devices. Manufacturers and retailers should collaborate to offer convenient device return channels, including postal return programmes, community drop‑off points, and enterprise collection services. Integrating digital tracking tools in these systems would improve transparency, allow monitoring of device flows, and strengthen accountability across recovery networks (Weetman, 2016; Circular Drive Initiative, 2024).
[bookmark: _Toc224058803]4. Standardise and promote data sanitisation practices.
Data‑bearing components, especially storage drives, are significantly under‑reused because organisations default to physical destruction due to security concerns. Adopting NIST‑aligned sanitisation standards and automated verification systems would increase confidence in reuse pathways and reduce unnecessary destruction (NIST, 2014; Upadhyay et al., 2021). Industry‑wide certifications could provide assurance to enterprises, particularly in high‑risk sectors.
[bookmark: _Toc224058804]5. Build consumer trust in refurbished devices.
Clear grading standards, improved warranties, and third‑party certification schemes are key to strengthening consumer confidence. Awareness campaigns that emphasise the environmental savings associated with refurbished equipment can help shift social norms and reduce stigma. Community repair initiatives can also promote repair literacy and empower consumers (Espino Penilla et al., 2023).
[bookmark: _Toc224058805]6. Invest in skills development.
There is a growing demand for technicians skilled in repair, refurbishment, data sanitisation, and advanced recycling. Governments and industry should co‑fund vocational training programmes and recognise repair roles as part of the green economy, contributing to job creation and workforce resilience (Abdelmeguid et al., 2026).
[bookmark: _Toc224058806]7. Deploy digital technologies to support circularity.
Digital Product Passports (DPPs), blockchain tools for traceability, and IoT‑enabled predictive maintenance can enhance transparency and efficiency in circular supply chains (Xue et al., 2023). These technologies support product‑as‑a‑service models, improve supply chain visibility, and optimise component reuse, although interoperability and cybersecurity challenges must be addressed.
[bookmark: _Toc224058807]8. Foster cross‑sector collaboration.
Public‑private partnerships, industry coalitions, and knowledge‑sharing platforms can accelerate innovation and help establish common standards. Collaboration is particularly important for complex areas such as battery recovery, secure data management, and global e‑waste governance (Zarei et al., 2025).
[bookmark: _Toc224058808]5.2 Conclusion
This dissertation investigated how circular economy principles are applied within IT hardware supply chains, with a focus on refurbishment, repair, and recycling. The evidence shows that although global e‑waste continues to escalate—reaching 62 million tonnes in 2022 with projections of 82 million tonnes by 2030—current recycling rates remain insufficient, capturing only around one‑fifth of total waste (ITU & UNITAR, 2024). Refurbishment and reuse consistently emerged as more environmentally impactful strategies than recycling, largely because they extend product life while avoiding the emissions associated with new manufacturing (Yang et al., 2024; Ercan et al., 2016).
However, the research also identified significant barriers that impede widespread adoption of circular models. These include design practices that restrict repair, inconsistent regulatory frameworks across regions, limited consumer trust, economic incentives that favour new production, and organisational cultures that prioritise device replacement over refurbishment (Brinsi et al., 2024; NICF, 2025). Data security concerns further limit reuse of storage drives, despite evidence that most can be safely sanitised (Circular Drive Initiative, 2024).
Despite these challenges, the dissertation demonstrates that circular practices are achievable and increasingly necessary. Leading firms such as Dell, HP, Apple, and Microsoft show that structured take‑back programmes, modular design initiatives, and advanced refurbishment facilities can create economic value, reduce emissions, and improve resource efficiency (Weetman, 2016; Yang et al., 2024). Regulatory developments—especially EU legislation on repairability and product transparency—are expected to accelerate adoption and encourage systemic change.
In summary, the transition to a circular IT hardware economy requires coordinated interventions across design, policy, logistics, technology, and consumer engagement. When aligned effectively, these strategies can substantially reduce resource consumption, protect ecosystems, and support sustainable development goals.
[bookmark: _Toc224058809]5.3 Limitations of the Research
Although the dissertation provides a comprehensive synthesis, several limitations must be acknowledged. The study relies exclusively on secondary data, meaning the quality of findings is dependent on the accuracy of published sources. Informal recycling and unreported refurbishment activities—particularly common in low‑income countries—are likely underrepresented in official statistics, which may lead to underestimation of global waste flows (Nashid, 2024; Elgarahy et al., 2024).
The systematic literature review methodology may have excluded relevant non‑English sources, introducing language bias. Publication bias is another concern, as studies with positive or policy‑aligned outcomes are more likely to be published. Furthermore, the heterogeneity of research designs—ranging from case studies to policy analyses—made direct comparison difficult. The absence of primary data collection limited insights into organisational decision‑making, supply chain practices, and consumer motivations.
Finally, environmental impact assessments varied widely in terms of scope, functional units, and system boundaries, which may limit comparability of quantitative findings across studies.

[bookmark: _Toc224058810]5.4 Chapter Summary

This chapter has outlined key recommendations, summarised the study’s conclusions, and acknowledged its limitations. The evidence demonstrates that scaling circular economy practices in IT hardware supply chains demands structural and behavioural change across multiple stakeholders. While significant barriers persist, a combination of regulatory action, technological innovation, improved design practices, stronger logistics, and increased consumer engagement provides a viable pathway toward a more circular, sustainable, and resource‑efficient IT hardware sector.

Despite the structured methodology, data extraction and analysis are difficult. Study design and metrics heterogeneity complicates comparison and synthesis. Different studies may use different units (tones, kilos per capita) or present market prices in different currencies and years for measuring e-waste volumes. Qualitative data coding can be subjective; researcher bias can affect theme identification and interpretation. To improve reliability, future SLRs could use multiple reviewers to independently code articles and calculate inter-rater agreement. To assess study rigor, quality appraisal tools like case study checklists or policy document critical appraisal criteria might be used. A combination of narrative synthesis and quantitative meta-analysis may yield more reliable conclusions (Zion Market Research, 2025).
The review suggests various research options. Empirical research should evaluate the impact of circular solutions such modular product design, leasing schemes, and data sanitization standards in varied socio-economic circumstances (Wisetek, 2021). Longitudinal case studies could assess reconditioned devices' reliability, user happiness, and environmental impact. Second, quantitative modelling and scenario analysis could assist governments select investments by assessing the economic and environmental benefits of scaling up circular programs. Third, research should examine consumer behavior and cultural attitudes toward reconditioned gadgets in different locations to discover acceptance barriers and create customized awareness campaigns. Fourth, interdisciplinary study is needed to analyze circular supply chain social fairness, including informal recyclers' working conditions and inclusion into formal systems. Technological innovation research should prioritize sustainable material passports, energy-efficient recycling, and AI-driven predictive maintenance solutions. Building evidence across these disciplines will help create a circular and equitable IT hardware economy.
Engineering, economics, sociology, and policy sciences must collaborate to further circular IT hardware supply chain studies. Targeted efforts can be based on circular consumption behaviors like desire to pay for refurbished gadgets, trust in certification labels, and cultural attitudes toward repair (Brinsi et al., 2024). Lawmakers can use comparative policy analysis to determine how subsidies, mandates, and taxes affect circular results. Decarbonizing power grids boosts the environmental benefits of recycling and refurbishment, thus research should examine how circular economy activities and renewable energy adoption interact. Finally, participatory action research with informal recyclers and community organizations can create socially inclusive models for formalized, safe, and profitable circular supply chains.
[bookmark: _Toc224058811]This dissertation advances IT hardware supply chain circular economy research and practice. It theoretically synthesizes literature from several fields and highlights a systems perspective beyond recycling. The study emphasizes upstream interventions—design, modularity, reuse, and refurbishment—to retain product value using the 9R hierarchy and PICOT framework. The review emphasizes the impact of digital technology and socio-cultural aspects on circular results, enhancing theoretical understanding of technological, economic, behavioral, and institutional factors. The findings offer practitioners evidence-based counsel. Designers should use modular designs and address end-of-life eventualities during product creation. Supply chain managers and regulators can use ideas for reverse logistics, data sanitization, and extended producer accountability. Explore innovative revenue methods like leasing or pay-per-use services to balance profitability and sustainability (Circular Tech, 2015). Educational and community organizations can use consumer perceptions to market reconditioned electronics. The dissertation provides a roadmap for manufacturers, regulators, consumers, recyclers, and researchers to collaborate and expedite the transition to a circular, resource-efficient, and socially equitable IT hardware sector. Stakeholders will reduce environmental damage and boost global innovation and economic progress. Globally
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