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Abstract

Artificial intelligence is revolutionizing scientific discovery and sustainability efforts by
accelerating research cycles and optimizing resource use. This paper explores these impacts
through recent advancements, drawing on real-world examples to highlight Al's transformative
role.
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Scientific Discovery Applications

Al automates hypothesis generation, simulations, and experimentation, reducing discovery
timelines from years to weeks in fields like materials science and drug development. Berkeley
Lab's A-Lab uses Al and robotics to propose, synthesize, and test new compounds for batteries
and electronics, dramatically speeding up materials innovation. In genomics and chemistry,
generative Al predicts molecular structures and enhances CRISPR accuracy, enabling personalized
medicine and advanced materials for energy storage.

Sustainability Applications

Al drives environmental monitoring, climate prediction, and resource optimization to support
global sustainability goals. Microsoft's MatterGen and MatterSim tools design materials with
tenfold accuracy for sustainable technologies, generating stable structures via diffusion models
that explore vast chemical spaces for carbon capture catalysts and efficient batteries—reducing
experimental timelines from years to weeks.Al also analyzes satellite data in the European Space
Agency's Climate Change Initiative to improve climate variable detection, while precision farming

robots cut agricultural waste.
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FIG: Application of artificial intelligence in environmental sustainability and climate change

Application Area Al Technique Key Benefit Example [Source]

Materials Science Generative Models Faster compound testing ~ A-Lab (Berkeley Lab)

Climate Monitoring Satellite Data Improved predictions ESA CCI
Analysis

Agriculture Robotic Automation  Reduced resource waste Precision harvesting

Energy Predictive Modeling Grid stability for Demand forecasting

Optimization renewable

Material Design Diffusion Models Targeted sustainable MatterGen catalysts

structs
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Challenges and Future Directions

Integration in
existing
system

Al's high energy demands, water usage for cooling, and reliance on historical data pose
sustainability risks, requiring standardized metrics for environmental impact assessment.[LH12]
Compute-intensive operations and e-waste from rapid model scaling exacerbate these issues.HH
Future efforts prioritize efficient Al via edge computing, "Al for Green" initiatives like WWF
biodiversity tracking, and autonomous systems with self-supervised learning to achieve ethical,
low-impact discoveries aligned with 2030 climate goals.

References

W How Al and Automation are Speeding Up Science and Discovery.

https:/mewscenter.lbl.gov/2025/09/04/how-berkeley-lab-is-using-ai-and-automation-to-speed-up-

science-and-discovery/

21 AT transformations for sustainability - Microsoft On the Issues. https://blogs.microsoft.com/on-

the-issues/2025/01/16/ai-transformations-for-sustainability/

ISSN :2394-2231 http://www.ijctjournal.org Page 168


h
h
h
h
https://newscenter.lbl.gov/2025/09/04/how-berkeley-lab-is-using-ai-and-automation-to-speed-up-science-and-discovery/
https://newscenter.lbl.gov/2025/09/04/how-berkeley-lab-is-using-ai-and-automation-to-speed-up-science-and-discovery/
h
https://blogs.microsoft.com/on-the-issues/2025/01/16/ai-transformations-for-sustainability/
https://blogs.microsoft.com/on-the-issues/2025/01/16/ai-transformations-for-sustainability/
http://www.ijctjournal.org
https://ijctjournal.org/
https://ijctjournal.org/

International Journal of Computer Techniques—IJCT Volume 13 Issue 1, January - 2026

Open Access and Peer Review Journal ISSN 2394-2231 https://ijctjournal.org/
Bl Gen Al in Scientific Research: Transforming Discoveries. https://xite.ai/blogs/generative-ai-in-

scientific-research-accelerating-discoveries-and-innovations/

[6 Using AT for Sustainability Case Studies. https://coaxsoft.com/blog/using-ai-for-sustainability-

case-studies-and-examples

4110 Key AI Research Breakthroughs from 2025 So Far. https:/fueler.io/blog/key-ai-research-

breakthroughs-from-so-far

7 Top 20 Sustainability AI Applications & Examples in 2026.

https://research.aimultiple.com/sustainability-ai/

[ AT and Sustainability: Opportunities, Challenges, and Impact.

https://www.ey.com/en nl/insights/...

101 AT in Science and Sustainability: Transforming the Future. https:/quantilus.com/article/ai-in-
science-and-sustainability-transforming-the-future/

51 The Role of Al in Scientific Discovery. https://www.ijrti.org/papers/IJRTI2503148.pdf

W31 Future of Al for Sustainability. https://www.sganalytics.com/blog/future-of-ai-for-

sustainability/
121 AT for Sustainability: Challenges.

https://www.sciencedirect.com/science/article/pii/S0268401220300967
WS How AI May Reshape Sustainability Efforts in 2026.

https://www.forbes.com/sites/shookabidarian/2026/01/09/how-ai-may-reshape-sustainability-
efforts-in-2026/

81 A Generative Model for Inorganic Materials Design. https://www.nature.com/articles/s41586-
025-08628-5

Bl MatterGen: A New Paradigm of Materials Design. https://www.microsoft.com/en-

us/research/blog/mattergen...

fhddbbdddbrohddboddbbbddls

ISSN :2394-2231 http://www.ijctjournal.org Page 169


h
https://xite.ai/blogs/generative-ai-in-scientific-research-accelerating-discoveries-and-innovations/
https://xite.ai/blogs/generative-ai-in-scientific-research-accelerating-discoveries-and-innovations/
h
https://coaxsoft.com/blog/using-ai-for-sustainability-case-studies-and-examples
https://coaxsoft.com/blog/using-ai-for-sustainability-case-studies-and-examples
h
https://fueler.io/blog/key-ai-research-breakthroughs-from-so-far
https://fueler.io/blog/key-ai-research-breakthroughs-from-so-far
h
https://research.aimultiple.com/sustainability-ai/
h
https://www.ey.com/en_nl/insights/
h
https://quantilus.com/article/ai-in-science-and-sustainability-transforming-the-future/
https://quantilus.com/article/ai-in-science-and-sustainability-transforming-the-future/
h
https://www.ijrti.org/papers/IJRTI2503148.pdf
h
https://www.sganalytics.com/blog/future-of-ai-for-sustainability/
https://www.sganalytics.com/blog/future-of-ai-for-sustainability/
h
https://www.sciencedirect.com/science/article/pii/S0268401220300967
h
https://www.forbes.com/sites/shookabidarian/2026/01/09/how-ai-may-reshape-sustainability-efforts-in-2026/
https://www.forbes.com/sites/shookabidarian/2026/01/09/how-ai-may-reshape-sustainability-efforts-in-2026/
h
https://www.nature.com/articles/s41586-025-08628-5
https://www.nature.com/articles/s41586-025-08628-5
h
https://www.microsoft.com/en-us/research/blog/mattergen
https://www.microsoft.com/en-us/research/blog/mattergen
http://www.ijctjournal.org
https://ijctjournal.org/
https://ijctjournal.org/

