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Slides available under "conferences/talks/":

https://invent.kde.org/teams/eco/opt-green/
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FAIR & FAIR4RS Data Management – (Re-)Use of Digital Objects

https://knowledgebase.nfdi4chem.de/knowledge_base/docs/fair/
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FOSS Source Code – Legal Rights of Derivatives

int main(){
printf(“Hello World!”);
return 0;

}

Richard E. Buckman & Joshua Gray, “A Note On Software” in Free Software, Free Society, p. 3
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Binary Code

https://media.geeksforgeeks.org/wp-content/uploads/20190823140215/compiler.png

Example

1100011110111010100101001001001010101110
0110101010011000001111001011010101111101
0100111111111110010110110000000010100100
0100100001100101011011000110110001101111
0010000001010111011011110111001001101100

Richard E. Buckman & Joshua Gray, “A Note On Software” in Free Software, Free Society, p. 3
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FAIR & FOSS – Removing Dependencies on Producers

IT and Data Governance Strategies

FAIR vs. un-FAIR
Data Management

Free vs. Proprietary
Software License
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Linear vs. Circular Model

Image from Nicole Teale
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Producer Dependency – Inefficient Use of Energy and Resources
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What’s the Problem?

Image (modified) from Karanjot Singh published under a CC BY-SA 4.0 license:

https://eco.kde.org/blog/2022-03-03-sok22-kde-eco/
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ICT Sector

“Computing can help mitigate climate change
but must first cease contributing to it.”

ACM Tech Brief (2021): https://dl.acm.org/doi/pdf/10.1145/3483410

See also Freitag et al. 2021: https://www.sciencedirect.com/science/article/pii/S2666389921001884
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Produce
Manufacturing Alone is Half of Total in ICT (2019)

“Electricity Consumption by ICT: Facts, trends, and measurements” (2023, ACM): https://dl.acm.org/doi/pdf/10.1145/3613207
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Disproportionate Impact of Device Prodcuction

From (modified): “Opportunities and Risks of Digitalization for Climate Protection in Switzerland” (2017):
https://www.zora.uzh.ch/id/eprint/141128/10/Study_Digitalization_Climate_Protection_Summary_Oct2017.pdf
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Production impacts “are so high” that even with a “10% increase
in the energy efficiency [. . . ], replacement of the older notebook

can only be justified

after 33 to 89 years”

German Environmental Agency Report

‘Zeitlich optimierter Ersatz eines Notebooks unter ökologischen Gesichtspunkten", UBA, 2012: http://www.uba.de/uba-info-medien/4316.html
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Use

Energy Consumption Depends On Software . . . And Data Formats

Adapted from: https://www.umweltbundesamt.de/publikationen/entwicklung-anwendung-von-bewertungsgrundlagen-fuer
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Dispose
“Tsunami of E-Waste” – Achim Steiner, UNEP

Based on report: https://www.itu.int/en/ITU-D/Climate-Change/Documents/GEM%202017/Global-E-waste%20Monitor%202017%20.pdf
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Image by Muntaka Chasant: https://en.wikipedia.org/wiki/File:Agbogbloshie,_Ghana_-_September_2019.jpg
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FAIR & FOSS
Reduce, Reuse, Recycle
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FAIR & FOSS – To Reduce Energy and Resource Consumption
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FAIR Can Stop Vendor Lock-In & Lower Hardware Demands

Plot adapted from: https://www.umweltbundesamt.de/publikationen/entwicklung-anwendung-von-bewertungsgrundlagen-fuer
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Energy Inefficiencies Scale Up

Adapted from Detlef Thoms HPI course: https://open.hpi.de/courses/cleanit2021/items/5DHsS3tJsXAqfUE4q4F82Z
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FOSS Combats Hardware Obsolescence Driven by Software

Windows Lab (left) (CC BY-ND 2.0): https://www.flickr.com/photos/29701609@N08/3929444859

Screenshot (right) from: https://www.canalys.com/insights/end-of-windows-10-support-could-turn-240-million-pcs-into-e-waste
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System Requirements – Independence with FAIR & FOSS

Screenshot (left, modified) from: https://www.cedrus.com/superlab/download.htm

Screenshot (right, modified) from: https://www.tobii.com/products/software/applications-and-developer-kits/tobii-pro-sdk
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FAIR & FOSS – To Reuse Research Data and Software
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Reusing Software – Not Wasting Energy Reinventing the Wheel

https://cran.r-project.org/web/packages/available_packages_by_date.html
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Embodied Carbon of Software – For Example, CI/CD Pipeline

https://www.green-coding.io/case-studies/carbon-cost-of-testing-pipelines/
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FAIR & FOSS – To Recycle Research Data and Software

De Veaugh-Geiss & Mertzen (2025) The Climate Needs FAIR & FOSS 2025-09-19 26 / 32



Embodied Carbon of Digital Objects – Recycling for New Studies

https://zenodo.org/
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Producer Dependency
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FAIR & FOSS Interrupt the Linear Model
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Rethink – To Reduce Energy and Resource Consumption

Use open data formats for future interoperability
Run CI/CD pipeline only when necessary
Judiciously use high energy-consuming tools like genAI
Curate archived data and software
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Eco-Certified Software – Green Public Procurement

Institutional Policies For Sustainability
Blauer Engel recognizes autonomy and transparency

as being crucial to sustainable software design!
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Funding Notice

The "Opt Green" project from KDE Eco was funded by the Federal Environment Agency and the Federal Ministry
for the Environment, Climate Action, Nature Conservation and Nuclear Safety (BMUKN). The funds are made
available by resolution of the German Bundestag.

The publisher is responsible for the content of this publication.
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