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… that persist today
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Motivation

what GPU should 
we buy?

what compute 
center can we 
get access to?



A systemic issue
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Motivation

individual labs and researchers behave 
according to systemic incentives

we consider trends and implications at the 
scale of the graphics research community



Broader implications
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Motivation

Our techniques are often meant to reach end users, who have access to 
different hardware than researchers. 
Our research has an impact on material infrastructure.
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Understanding and Mitigating the Effects of Device and Cloud Service Design Decisions on the Environmental Footprint of Digital Infrastructure [Preist et al. CHI 2016]
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Understanding and Mitigating the Effects of Device and Cloud Service Design Decisions on the Environmental Footprint of Digital Infrastructure [Preist et al. CHI 2016]

harmful impact from 
disposing of old hardware 
and manufacturing new 

hardware 



The impact of hardware renewal
Motivation
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manufacturing a RTX 4090 
costs around 140 kg CO2-eq

Source: Gigabyte GPU Carbon Footprints

https://csr.gigabyte.tw/en/extended-product-responsibility-en/?doing_wp_cron=1748906849.7996909618377685546875


The impact of hardware disposal
Motivation
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The impact of hardware disposal
Motivation
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the e-waste problem

●  62 billion kg produced in 2022
● only 22% formerly collected & 

recycled
● the rest causes harm: soil, water, 

human health

Source: Global E-waste monitor

https://ewastemonitor.info/the-global-e-waste-monitor-2024/


Research questions
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Motivation

What GPUs do we use in computer graphics research?
What GPUs do users have?

How do those compare to one another?



Three data sources
Method

x x
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research papers usage data performance ranking



SIGGRAPH journal papers 2018-2024: 888 papers

Author-reported GPUs in papers
Method

Chen et al. 2021

Hedman and Kopf, 2018Liu et al. 2019
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“Automatic” GPU detection in papers
Method

… an NVIDIA GeForce GTX 1080 
Ti GPU.…

NVIDIA GeForce 
GTX 1080 Ti

We thank NVIDIA for providing 
the GPU…

NVIDIA 1080 Ti GPU NVIDIA T1000

❌

✅

❌
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Manual correction
Method
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GPU reports in papers
Results

TODO:
- report total nb (0 vs 1+)
- explain multiple GPUs
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TODO: make colors more visible



Three data sources
Method

x x
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research papers usage data performance ranking



GPU usage
Method

monthly reports of Steam users' hardware
(2008 - today)
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research papers usage data performance ranking



GPU ranking
Method

Open Data
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● “The Blender Benchmark Score is a 
measure of how quickly Cycles can render 
path tracing samples…”

● “The higher the number, the better.”

Source: Blender Open Data

https://opendata.blender.org/


Three data sources
Method

x x
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research papers usage data performance ranking



Which GPU do people use?
Results
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Which GPU do papers report?
Results

1 paper
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Which GPU do papers report?
Results
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How does usage evolve over the years?
Results
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Putting it all together…
Results
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Key findings
Results

● Consistent bias towards 
high-end GPUs
○ 87% available to less than 20%
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● High-end GPUs become more 
wide-spread after a few 
years

● Increasing adoption of 
cluster-GPUs in papers (e.g. 
A100X, A800)



Potential biases in data sources
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Limitations

GPU names found 
in paper text

benchmark on a 
specific rendering task

usage data among 
gamers population



Confirmation of the Cornucopian paradigm?
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Discussion

we do not prove causality between GPU use in graphics research and GPU renewal, 
yet current GPU use in research takes part in the Cornucopian paradigm



We can break out from the cycle
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Discussion



Levers for change at multiple levels

there are opportunities for change 
among different organizations and 
institutions
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Opportunities for change

we present ideas as provocations, 
and prompts for further thinking, 
rather than definitive guidelines



Reviewing practices
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Opportunities for change

Ensure adequate hardware reporting

enforce hardware reporting in reviews, 
adapt reviewing guidelines & forms

can we reach 100% of graphics papers 
that report their GPU?



Reviewing practices
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Opportunities for change

Promote the reporting of metrics that are hardware agnostic

assess performance relatively to a 
baseline running on the same 
hardware, instead of absolute values

encourage reporting performance on 
a diversity of devices, when possible



Assess hardware accessibility as acceptance criteria

Reviewing practices
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Opportunities for change

expensive compute as an obstacle to adoption and reproducibility



Research directions
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Opportunities for change

researchers have some* lee-way in choosing what to work on
there are exciting research directions outside of the cornucopian paradigm



Develop ways to measure performance effectively

Research directions
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Opportunities for change

benchmarks and metrics to characterize performance
across a distribution of low-to-high-end hardware



Consider constrained hardware setups 
as opportunities for innovative solutions

Research directions
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Opportunities for change

adaptive techniques for 
diverse hardware

distributed techniques to split the 
workload on low-end machines



Graphics industry actors
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Opportunities for change

Source: Microsoft Gaming Sustainability

Source: Ooolala – 2D animation studio

https://learn.microsoft.com/en-us/gaming/sustainability/sustainability-overview
https://ooolala.fr/en/eco/


Takeaways
Research papers at Siggraph quasi-systematically use high-end GPUs.

This behavior contributes to a cycle of premature end-user device renewal.

This is not inevitable.

Reviewers, researchers, and industry practitioners can change their practices to 
tend towards a more sustainable use of GPUs.
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Conclusion



Going further

https://eliemichel.github.io/sustainable-gpu-usage

Thank you for your attention!
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Continuing the discussion

Birds of a Feather
Sustainable Research in 
Computer Graphics

Tuesday 4-5PM
East Building room 9

https://eliemichel.github.io/sustainable-gpu-usage/


End of slides
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