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ABSTRACT

Climate change is arguably the most pressing problem this century has  to offer, and 
it requires both innovative approaches to address it. From enhanced energy effi-
ciency and more accurate climate modelling, to advocating sustainable behaviours, 
Artificial Intelligence  (AI) has become a very potent tool against climate change. 
The research signifies the possibilities and challenges of AI-​enabled solutions  to 
alleviate climate change. It  offers detailed insights into the use of AI in renewable 
energy, carbon footprint reduction, and climate resilience. Ethical, economic and 
policy challenges to the implementation of  AI in climate policies are also discussed. 
Finally, potential future research directions  and policy implications are described.
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INTRODUCTION

Climate change is, of course, the fundamental challenge  of the twenty-​first cen-
tury; it will reshape ecosystems and economics and human cultures in increasingly 
profound ways. On the whole, global warming, the increasing frequency of extreme 
weather events, and the degradation of the environment are rapidly increasing at a 
pace that requires mitigation as  an immediate issue (IPCC, 2021). Traditionally, 
policy measures,  better building design, and the development of alternative ener-
gy sources have come a long way but struggle to keep up with the severity of the 
climate crisis. According to Rolnick et al. Nomura Says Here's How You Can Play 
It  (2019), artificial intelligence (AI), is an incredible technology that can change 
energy efficiency to be able to get sustainability/ climate modelling. Various AI 
technologies including Machine learning (ML) algorithms, deep learning models, 
data analytics may help increase climate resilience, decrease carbon emissions and 
help policymakers and businesses take  better choices in real time (Wang et al., 2020)

The motivation behind this research is to explore and understand what is possible 
to leverage AI to make an impact on  climate action. Clean energy forecasting with 
AI, carbon footprint reduction  using AI, and climate disaster forecasts using AI are 
opening doors to global sustainability initiatives. However, alongside the promising 
contribution of AI, a number of concerns including ethical issues and the economics 
of implementation and lack of data have kept AI from  being fully adopted. In this 
essay we will explore AI-​based techniques to mitigate climate change, including 
innovations as well as challenges and future directions  for the application of AI to 
climate policy.

RESEARCH PROBLEM

While AI is proving highly promising for tackling climate change,  there are still 
multiple challenges to fully incorporating AI into climate mitigation systems. AI 
faces several challenges, one being the limited availability of robust and reliable 
environmental datasets needed to train AI models that may lead to inaccuracy in 
climate predictions (Wang et al., 2020). In addition, economic and  policy limitations 
impede the use of AI applications in combating climate change, such as high com-
putational expenses and the absence of a harmonized regulation of the AI-​climate 
solutions (Krause & von Bredow, 2021). Ethical concerns about the consequences of 
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