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ABSTRACT

The integration of artificial intelligence (AI) into global sustainability 
presents a transformative opportunity to address critical challenges such 
as climate change, resource depletion, and social inequities. This chapter 
explores AI’s role in achieving the United Nations Sustainable Development 
Goals (SDGs) through innovative applications in environmental con-
servation, resource efficiency, and social impact. It examines AI-​driven 
advancements in climate modeling, renewable energy optimization, and 
equitable economic development. Additionally, the chapter highlights 
challenges including ethical concerns, technological limitations, and 
policy gaps. Future trends, such as AI-​IoT convergence and international 
collaborations, are discussed as key drivers of sustainable innovation. 
Through case studies and policy recommendations, this chapter provides a 
roadmap for leveraging AI to build a more sustainable and equitable world.
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1. INTRODUCTION

1.1 Contextualizing AI within the 
Global Sustainability Agenda

The twenty-​first century has never presented more opportunities or 
threats to sustainability than at any time in the past. Increasing socio-
economic inequalities, resource scarcity, biodiversity loss, and climate 
change are all issues that indicate the dire necessity of response on a 
global scale and urgently (United Nations, 2023). In the meantime, new 
technology, namely AI, can transform how we deal with sustainability in 
a global context. AI is no longer an innovation but a solution mechanism 
to problems at the systemic level that influence economics, society, and 
the environment (Vinuesa et al., 2020). Governments, corporations, and 
communities can make decisions, which can be more informed and aligned 
to the SDGs when using artificial intelligence (AI) to analyse huge data, 
identify patterns, and streamline processes.

1.2 Defining Sustainability: Environmental, 
Economic, and Social Dimensions

Environmental preservation, economic growth, and social equality are 
the three interconnected pillars upon which sustainability rests. In order 
to keep the earth habitable for generations to come, the environmental 
component stresses conserving natural resources and minimising human 
impact on the ecosystem (Rockström et al., 2009). From an economic 
perspective, we want to lessen global economic inequities and systemic 
vulnerabilities while simultaneously encouraging inclusive development, 
productivity, and innovation. Economic and technical progress should lead 
to better living conditions and protection of human rights; this is where the 
social dimension comes in (Geissdoerfer et al., 2018). In all three areas, 
AI has the potential to be a catalyst when used wisely. Globally, renew-
able energy integration into power grids can be optimised with machine 
learning, financial inclusion can be enhanced with predictive analytics, 
and healthcare and education can be made more accessible with natural 
language processing.
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