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Green Al
Thinking first before using Artificial Intelligence
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My Background
*  MEng in Agronomy / Environmental Science

«  MSc in Software Engineering

- PhD in Software Engineering

« Postdoc in (Sustainable) Software Engineering
«  TU Delft, SERG
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Al: A key enabler of new possibilities
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(; https.//www.forbes.com/sites/alanohnsman/2020/03/17/is-your-company-using-artificial-intelligence-to-transform-an-
industry-nominations-for-the-forbes-2020-ai-50-list-are-now-open/
T U D e I ft https://innovationatwork.ieee.org/the-smart-grid-could-hold-the-keys-to-electric-vehicles/ 15-06-2023
https.//autoversed.com/15-amazing-car-features-were-likely-to-see-in-the-near-future/
https.//www.openpr.com/news/2285053/artificial-intelligence-ai-in-medical-diagnostics-market



No limits?
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Figure 3: Trends in training compute of n102 milestone ML systems between 2010 and 2022. Notice the emergence of a possible
new trend of large-scale models around 2016. The trend in the remaining models stays the same before and after 2016.

[Hoffmann et al 2022]
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At what cost?

.. ILL HELP
for training 1 NLP model ﬁ%uﬁt CoLoATi o)
[Strubell et al. 2019]

FoR GLOBAL WARMING!
- 5x lifetime emissions of '
a car

- 284,019 kg of CO2e (

Al training computations:
up by 300000x for 2012-
2018 [Amodei and
Hernandez 2019]

ARMNOLF.BE
[Duranton 2023]
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What can be done?

 energy efficiencies in ICT can reduce ICT's carbon footprint [Malmodin et al.
2018, Masanet et al. 2020, Freitag et al. 2021]

« Green Al [Schwartz et al. 2019]

* increasing efficiencies of Al computations > accurate Al computations
without consideration of resource costs or efficiencies

« “Green Al regards practices aimed at utilizing Al to mitigate the impact that
humans have on the natural environment in terms of natural resources
utilized, and/or mitigating the impact that Al itself can have on the natural
environment.” [Verdecchia et al 2023]
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What can be done?
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What can be done?
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Data-Centric Green Al An Exploratory Empirical Study
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What can be done?
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Uncovering Energy-Efficient Practices in Deep
Learning Training: Preliminary Steps Towards
Green Al

Tim Yarally*, Luis Cruz*, Daniel Feitosa June Sallou*, Arie van Deursen*
*Delft University of Technology, The Netherlands - timyarally @hotmail.com, { l.cruz, j.sallou, arie.vandeursen }@tudelft.nl
TUniversity of Groningen, The Netherlands - d.feitosa@rug.nl
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What can be done?
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Retrain Al Systems Responsibly! Use Sustainable
Concept Drift Adaptation Techniques
Lorena Poenaru-Olaru*, June Sallou*, Luis Cruz*, Jan S. Rellermeyer f, Arie van Deursen*
*Software Engineering, TU Delft, Netherlands

TDependable and Scalable Software Systems, Leibniz University Hannover, Germany
L.Poenaru-Olaru@tudelft.nl, j.sallou@tudelft.nl, L.Cruz@tudelft.nl, rellermeyer@vss.uni-hannover.de, arie.vandeursen @tudelft.nl
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Is 1t enough?

Rebound Effect!!!

Decreasing the energy consumption can lead to increasing the
overall usage

%
TUDelft



Is 1t enough?

 Transfer research knowledge and findings
to practices in industry

[Verdecchia 2023]

* Regulations ?
- Can we forbid some Al applications”?
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Conclusion

Reducing the environmental impact of Al is possible
« Can be quite simple and with great results!
* Across the Al pipeline

Ensuring to tackle rebound effects

Regulating the use cases of Al?
« Other dimensions of sustainability

Smart usage of (Green) Al : Thinking first before using it!
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Thank you for your attention

June Sallou
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