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General Studies-3; Topic: Science and Technology- developments and their applications 
and effects in everyday life. 
 

AI and Sustainable Development 
 
Introduction 

• The International Monetary Fund (IMF) recently reported that the economic benefits of Artificial 
Intelligence (AI) are likely to outweigh the environmental costs arising from increased energy 
consumption by AI data centres. 

• The report highlights the importance of integrating green energy strategies into AI expansion plans 
worldwide. 

 
India’s Current AI Infrastructure and Energy Concerns 

• India's AI infrastructure, including the projects under the IndiaAI Mission, is not yet at a scale that it 
affects the country’s overall energy mix. 

• However, given India’s ambitious goals for both AI leadership and sustainability (net-zero by 2070), early 
action to green the AI sector is essential. 

• The government’s strategy, outlined at the AI Action Summit in Paris, recognizes the need for 
integrating renewables in AI infrastructure development. 

 
Why Renewable Energy is Critical for AI Growth 

• AI, especially through its training of large models and operation of vast data centres, is highly energy-
intensive. 

• IMF data projects that in the United States alone, AI expansion could: 
o Increase electricity prices by up to 9%. 
o Significantly heighten pressure on conventional energy supplies and emissions. 

• Data centres occupy large areas — hundreds of acres — allowing easy deployment of captive 
renewable energy infrastructure like solar panels. 
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• Some Indian firms have already begun purchasing green energy for data centre operations. 
• Small Modular Reactors (SMRs) and distributed solar + wind setups could power data clusters 

sustainably. 
• Such captive systems could minimize transmission losses and provide resilient, low-emission energy 

directly at consumption sites. 
 
Wider Environmental Footprint of AI 

• AI hardware, such as GPUs and high-performance servers, requires extensive mining of rare-earth 
elements (like cobalt, lithium, and neodymium). 

• Mining activities have profound social and ecological costs, including water depletion, habitat 
destruction, and pollution. 

• Data centres and chip manufacturing facilities require massive quantities of water for cooling and 
semiconductor production. 

• Effluents from electronics manufacturing can contaminate local water bodies if not carefully managed. 
 
Challenges Specific to India 

• India still relies significantly on coal; scaling renewables fast enough to meet AI energy needs without 
carbon lock-in is challenging. 

• There is a need for clear policies linking AI infrastructure development to green energy mandates. 
• Deployment of small modular nuclear reactors and large-scale solar farms requires heavy upfront 

investments and supportive policies. 
• Green AI growth will demand new technical skills in renewable integration, smart grid management, 

and sustainable electronics manufacturing. 
 
Way Forward 

• Mandate renewable sourcing targets for all large AI and data centre projects. 
• Provide financial incentives for firms investing in captive solar, wind, or SMRs for data operations. 
• Promote environmentally responsible mining and recycling of critical minerals. 
• Ensure strict environmental regulations for semiconductor fabs and electronics units, especially 

concerning water use and effluents. 
• Align AI policy with energy transition goals, mining policies, and water management strategies. 
• Foster public-private partnerships for sustainable AI and electronics infrastructure. 
• Encourage research into energy-efficient AI models (e.g., low-energy deep learning models, model 

pruning techniques). 
• Invest in eco-friendly cooling technologies and low-water-consumption chip manufacturing. 

 
Conclusion 

• By embedding sustainability into its AI and electronics policies early on, India can: 
o Lead the world in green AI innovation. 
o Strengthen its commitment to its 2070 net-zero target. 
o Create a future-proof, resilient economy that benefits both people and the planet. 
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