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Artificial Intelligence (AI) has emerged as a transformative force in addressing global sustainability challenges, 
offering innovative solutions for energy optimization, environmental conservation, waste management, and smart 

urban development. This systematic review critically examines the role of AI in advancing sustainability initiatives by 
synthesizing peer-reviewed literature published between 2015 and 2024. The study explores how AI-driven technologies, 
including machine learning, deep learning, and big data analytics, contribute to improving energy efficiency, optimizing 
resource utilization, and enhancing decision-making processes in sustainability efforts. Key applications include AI-
powered smart grids, predictive analytics for climate change mitigation, intelligent waste management systems, and 
real-time environmental monitoring. Despite its vast potential, the integration of AI into sustainability efforts presents 
significant challenges. Ethical concerns such as algorithmic bias, lack of transparency in decision-making, and data 
privacy issues remain critical obstacles. Additionally, high implementation costs, limited interdisciplinary collaboration, 
and the need for robust policy frameworks hinder the large-scale adoption of AI-driven sustainability solutions. This 
review underscores the importance of addressing these challenges through inclusive governance, interdisciplinary 
partnerships, and ethical AI development. Future research should focus on refining AI algorithms for higher accuracy, 
improving global data-sharing mechanisms, and developing cost-effective AI solutions that are accessible to 
developing regions. By leveraging AI responsibly and equitably, policymakers, researchers, and industry leaders can 
drive meaningful progress toward achieving the United Nations' Sustainable Development Goals (SDGs) and fostering 
a resilient, sustainable future for both present and future generations.
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