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Abstract: 

Artificial Intelligence (AI) is increasingly recognized as a powerful tool in the global effort to 

achieve net zero emissions. This paper explores the multifaceted role of AI in accelerating the 

transition to a carbon-neutral future. AI technologies can enhance energy efficiency, optimize 

renewable energy production, and facilitate smarter grid management. By enabling predictive 

maintenance and improving the accuracy of climate modeling, AI contributes to more effective 

mitigation strategies. Additionally, AI-driven insights can foster sustainable industrial processes 

and promote the adoption of green technologies. However, the deployment of AI also presents 

challenges, including data privacy concerns, the need for substantial computational resources, 

and the risk of exacerbating existing inequalities. Addressing these challenges through robust 

policy frameworks and ethical guidelines is essential to harness AI's full potential. This paper 

underscores the importance of interdisciplinary collaboration to leverage AI as a catalyst for 

achieving net zero, ensuring a sustainable and equitable future. Artificial Intelligence (AI) is 

poised to play a pivotal role in the global pursuit of net zero emissions. AI technologies offer 

innovative solutions to some of the most pressing challenges in climate change mitigation. This 

review article explores the various applications of AI in achieving net zero, highlights the 

benefits and challenges of integrating AI into climate strategies, and underscores the need for 

robust policy frameworks to ensure ethical and effective use of AI. 
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Introduction: 

Net zero means the balance between the amount of greenhouse gases emitted into the aerosphere 

and the amount removed from it. Achieving net zero means that any human-caused emissions are 

counterbalanced by an equivalent amount of removal, resulting in no net increase in atmospheric 

greenhouse gases. This can be accomplished through a combination of reducing emissions from 

sources such as burning fossil fuels and industrial processes, and enhancing natural or 

technological methods for carbon capture and storage. The goal of net zero is to mitigate the 

impacts of climate change by stabilizing global temperatures and preventing further 

environmental degradation (Fankhauser et al., 2022). 

 

Artificial Intelligence (AI) is the development of computer systems that can perform tasks that 

typically require human intelligence. These tasks include learning, reasoning, problem-solving, 

perception, and language understanding. AI aims to create machines capable of adapting and 

improving their performance over time, often utilizing techniques like machine learning and 

neural networks. The field has diverse applications, from virtual assistants and autonomous 

vehicles to healthcare and finance, shaping the way we interact with technology and the world 

around us (Helder et al., 2023). 

 

AI in Energy Management 

 

 

 

AI enhances energy efficiency by optimizing the generation, distribution, and consumption of 

energy. Smart grids, powered by AI, can predict energy demand and adjust supply in real-time, 

reducing waste and ensuring a more efficient use of resources. AI algorithms can also improve 

the performance of renewable energy sources such as wind and solar by predicting weather 

patterns and optimizing energy storage and distribution (Johnny wood, 2021 ). 
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Renewable Energy Optimization 

 

 

 

Renewable energy systems benefit significantly from AI's predictive capabilities. For instance, 

machine learning models can forecast solar irradiance and wind speeds, allowing for better 

integration of these intermittent energy sources into the grid. AI-driven maintenance schedules 

can predict and address equipment failures before they occur, thereby minimizing downtime and 

maintaining continuous energy production. (Mckinsey & company,2022) 

 

 

Carbon Capture and Storage 
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AI can optimize carbon capture and storage (CCS) technologies, which are essential for reducing 

emissions from industries that are difficult to decarbonize, such as cement and steel production. 

Machine learning algorithms can analyze data from CCS processes to improve the efficiency and 

reduce the costs of capturing and storing CO2. Additionally, AI can help identify optimal 

geological sites for CO2 storage, ensuring long-term stability and safety. 

 

Transportation 
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The transportation sector is a major contributor to greenhouse gas emissions. AI can help reduce 

these emissions by optimizing routes, improving fuel efficiency, and supporting the development 

of autonomous electric vehicles. AI-driven traffic management systems can reduce congestion 

and emissions in urban areas by dynamically adjusting traffic signals and providing real-time 

route recommendations. 

 

Industry and Manufacturing 

 

 

 

In industry and manufacturing, AI can streamline processes, reduce waste, and enhance resource 

efficiency. AI-powered predictive maintenance can prevent equipment failures, reducing 

downtime and energy consumption. AI can also optimize supply chains by predicting demand 

and reducing the carbon footprint associated with logistics and transportation  
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Agriculture 

 

 

 

AI applications in agriculture can lead to more sustainable farming practices. Precision 

agriculture, enabled by AI, allows for the efficient use of water, fertilizers, and pesticides, 

reducing emissions and conserving resources. AI can also monitor soil health and crop 

conditions in real-time, providing farmers with actionable insights to improve yield and reduce 

environmental impact.  

 

 

Challenges and Ethical Considerations 

 

While AI offers substantial benefits for achieving net zero, it also presents challenges and ethical 

considerations. The energy consumption of AI systems themselves can be significant, 
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necessitating the development of more energy-efficient algorithms and hardware. Data privacy 

and security are critical concerns, as AI systems often require access to large datasets. 

Additionally, the deployment of AI must be guided by ethical frameworks to prevent 

exacerbating existing inequalities and ensure that the benefits of AI are. 
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