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ABSTRACT

Sustainable AI merges artificial intelligence (AI) development with eco-
logical, social, and economic resilience. It addresses energy consumption, 
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resource management, ethical implications, and policy integration. This 
chapter explores current practices, identifies challenges, and uncovers 
opportunities for developing systems that align with sustainable goals. It 
reviews existing research on carbon footprints, data governance, ethical 
frameworks, public policy, and cross-​sector collaboration. It also analyzes 
potential methods to measure and mitigate AI’s environmental impact, with 
illustrative tables and diagrams spread throughout. Finally, the chapter 
offers an outlook on integrating these findings into a cohesive vision for 
sustainable AI, bridging academic and industry efforts, and enhancing 
practical governance frameworks.

INTRODUCTION

AI has expanded rapidly. It influences transportation, finance, healthcare, 
and other crucial domains. While AI research focuses on model accuracy, 
data availability, and computational capabilities, awareness of ecological 
and social implications is growing (van Wynsberghe, 2021). The rise of 
energy-​hungry models, concerns about e-​waste, and the need for fair and 
transparent AI set the stage for rethinking how these systems evolve.

Sustainability in AI refers to practices that limit resource exhaustion, 
align with social good, and maintain economic viability (Nishant et al., 
2020). This approach ensures that while models progress, they remain 
sensitive to environmental footprints and social justice (Bossert & Hagen-
dorff, 2023). This chapter provides an extensive analysis of sustainable AI, 
addressing carbon emissions, ethical design, data governance, technical 
innovations, and policy frameworks.

Discussion begins with the conceptual foundations of sustainable AI. 
It then explores environmental impacts, social responsibilities, and po-
tential regulatory measures. The chapter also includes integrated tables 
and figures to illustrate key mechanisms, frameworks, and concepts in the 
sustainability domain. This holistic presentation aims to supply a robust 
reference for students, researchers, policy experts, and technology leaders 
considering or implementing AI solutions that balance efficiency with 
responsibility.



 

 

26 more pages are available in the full version of this

document, which may be purchased using the "Add to Cart"

button on the publisher's webpage: www.igi-

global.com/chapter/sustainable-ai-technologies/400595

Related Content

Fuzzy Logic-Based Cluster Heads Percentage Calculation for Improving the

Performance of the LEACH Protocol
Omar Banimelhem, Eyad Taqieddin, Moad Y. Mowafi, Fahed Awadand Feda' Al-

Ma'aqbeh (2017). Fuzzy Systems: Concepts, Methodologies, Tools, and Applications

(pp. 609-627).

www.irma-international.org/chapter/fuzzy-logic-based-cluster-heads-percentage-calculation-for-

improving-the-performance-of-the-leach-protocol/178414

AI-Enhanced Image Analysis and Interpretation
S. Abhijith, P. Aswathi, Tancia Pires, P. Saikiran,  Priyankaand M. Obhuli Chandran

(2026). Radiodiagnosis in the Era of AI (pp. 69-100).

www.irma-international.org/chapter/ai-enhanced-image-analysis-and-interpretation/386073

Algorithm for Decision Procedure in Temporal Logic Treating Uncertainty,

Plausibility, Knowledge and Interacting Agents
V. Rybakov (2010). International Journal of Intelligent Information Technologies (pp.

31-45).

www.irma-international.org/article/algorithm-decision-procedure-temporal-logic/38990

Service Robots and Customer Experience: Transforming Interactions and

Driving Engagement Across Industries
Anurag Tiruwa, Sakshi Kathuriaand Shuchi Dikshit (2025). AI Marketing and Ethical

Considerations in Consumer Engagement (pp. 307-320).

www.irma-international.org/chapter/service-robots-and-customer-experience/378940

Predicting Mobile Portability Across Telecommunication Networks Using the

Integrated-KLR
Ayodeji Samuel Makinde, Abayomi O. Agbeyangiand Wilson Nwankwo (2021).

International Journal of Intelligent Information Technologies (pp. 1-13).

www.irma-international.org/article/predicting-mobile-portability-across-telecommunication-

networks-using-the-integrated-klr/286624

http://www.igi-global.com/chapter/sustainable-ai-technologies/400595
http://www.igi-global.com/chapter/sustainable-ai-technologies/400595
http://www.irma-international.org/chapter/fuzzy-logic-based-cluster-heads-percentage-calculation-for-improving-the-performance-of-the-leach-protocol/178414
http://www.irma-international.org/chapter/fuzzy-logic-based-cluster-heads-percentage-calculation-for-improving-the-performance-of-the-leach-protocol/178414
http://www.irma-international.org/chapter/ai-enhanced-image-analysis-and-interpretation/386073
http://www.irma-international.org/article/algorithm-decision-procedure-temporal-logic/38990
http://www.irma-international.org/chapter/service-robots-and-customer-experience/378940
http://www.irma-international.org/article/predicting-mobile-portability-across-telecommunication-networks-using-the-integrated-klr/286624
http://www.irma-international.org/article/predicting-mobile-portability-across-telecommunication-networks-using-the-integrated-klr/286624

