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Abstract

We live in an era of continuous upgradation and digital transformation, which drives our social, economic, and
environmental ecosystem. As we are using cutting-edge technology to handle our daily life’s work, we also
have to consider the e-waste we produce. Most of us work with our laptop or computer, as the proprietary
company gets to frequently accelerate the scale of hardware requirements to make it compatible with their
services, this results in premature device replacement. To address this issue, we can turn our attention to a

more efficient solution, which solves sustainability as well as the freedom of how to use it.

This paper explores the evolution of Linux desktop environments, analyzing their impact on usability,
customization, and long term sustainability. By examining how these Desktop environments contribute to
reducing e-waste and providing digital flexibility, our aim is to highlight their role in shaping a more

sustainable technology for future generations.
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1. Introduction

Electronic waste is a rapidly growing problem. In 2022 only, the world produced a significant amount of 62
million tonnes of e-waste [1]. This e-waste contributes to the short life span of any living creature on this earth.
In this dump, a large amount of e-waste is from laptops and computers which are scraped and dropped just
after a few years of usage. This is largely happening due to “Planned Obsolescence” where the major tech

giants accelerate the hardware upgradation to get compatible with their software services.

This forces consumers to buy the cutting edge technology on the latest hardware which discards the existing

machine and they are either thrown away or sell for less price.
2. Planned Obsolescence in Proprietary Systems

Proprietary Operating Systems often impose hardware requirements that accelerate the companies turnover.
With Windows 11, for instance, Microsoft requires features (TPM 2.0, newer CPUs) that exclude PCs made
just a few years ago (pre-2018) [2], [3]. One report noted hundreds of millions of PCs with capable specs
(e.g. 16GB RAM, SSDs) are deemed “ineligible” for Windows 11 purely due to CPU generation [3].
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Figure 2. Global OS Market Share in 2025. Source: Procurri, 2025 [17]
3. Extending Hardware Lifespan with Linux

The Linux Desktop Environment is usually more resource efficient than any other OS out in the market which
means they can run smoothly on old hardware [5].The Linux kernel and desktop environments are generally
more resource-efficient than Windows or macOS, meaning they can run smoothly on older or lower-spec

machines [5].
4. Lightweight vs. Heavyweight Desktop Environments

Linux offers a range of desktop environments, from minimalist to feature-rich. Lighter environments provide
a modern user experience with far lower memory and CPU demands than the default desktops of Windows or

macOS.
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Desktop Approx. RAM | Characteristics & Use Case

Environment

LXQt/LXDE ~490 MB Ultra-light, basic interface for very old PCs (2000s
era)

XFCE ~600 MB ideal for old PCs or resource-limited systems

MATE ~620 MB Lightweight classic, good for older hardware

Cinnamon ~850 MB Medium weight , familiar startmenu interface

GNOME ~1350 Heavyweight modern desktop

KDE Plasma ~1480 Feature-rich and suited for modern hardware

Table 6: Memory footprint of popular Linux desktop environments [5]

Figure 4: Gnome Desktop Environment [18] Figure 5. XFCE Desktop Environment [18]

5. Comparing Linux and Proprietary Systems on Sustainability

Resource Consumption: Modern Windows and macOS have grown increasingly heavy, assuming plentiful

RAM, disk, and CPU/GPU power, which pushes users of older, lower-spec machines into an upgrade. Linux,

with its spectrum of desktop environments and fewer background processes, can do the same tasks with less

overhead. For example, a clean install of Windows 10 might use ~4 GB RAM idle.

Software Bloat and Bloatware: Proprietary OS often come bundled with pre-installed apps, trialware, and

features that tax system resources[10]. A refurbished PC with Linux comes clean, just the essentials the user

needs. It avoids the “cruft” that accumulates on long-running Windows installations [11].
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6. Adoption Challenges and Policy Recommendations for e-waste Reduction

In workplaces or schools, IT departments may be reluctant to support an OS they have less experience with.
They often have contracts or ecosystems built around Windows. Additionally, as one refurbisher noted, schools
teach on Windows, so “school children are used to running Windows in school and want a computer that

mirrors that experience at home [13]. Changing this requires an institutional or a generational shift.
7. Conclusion

In conclusion, Linux desktop environments are proving to be valuable allies in the fight against electronic
waste. Linux based OS challenges the notion that we must constantly upgrade hardware. As real world
examples have shown, one person or a small organization switching an old computer to Linux is a small

victory. Scaled up, it becomes a powerful movement for sustainability.
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