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ABSTRACT

The advent of generative AI, exemplified by large language models (LLMs) such as ChatGPT, has
heralded a new era of technological innovation with profound societal implications. However, the fast
growth of AI systems has prompted concerns regarding their environmental impact, particularly in
terms of energy consumption and carbon emissions. As the demand for AI continues to surge, the
construction of large-scale AI data centers (AIDCs) is poised to escalate, exacerbating the strain on
global energy resources. In this talk, we present a narrative of twin transition, wherein digitalization
and sustainability reinforce each other. We introduce a dual paradigm of sustainability by AI and AI for
sustainability, delving into the intricacies of their environmental ramifications and transformative
potential. Firstly, we undertake a rigorous analysis and modelling of the electricity consumption and
carbon emissions attributable to large language models (e.g., GPT, PaLM, and LLaMa), taking into
account the evolving landscape of data centre sustainability. Our investigation extends to forecasting
future energy trends for generative AI across both training and inference phases. Cost models to
leverage alternative energy sources to power future AIDCs are also presented. Secondly, we advocate
for harnessing advanced AI capabilities to catalyse the transition towards sustainable industrial
practices. Through the exemplar of training digital twins for AIDCs, we demonstrate how AI-driven
optimization strategies can significantly mitigate energy consumption and carbon emissions, thereby
fostering eco-friendly operations. Our findings indicate that AI-guided cooling optimization, facilitated
by the digital twin framework, can yield substantial reductions in design costs and carbon emissions.
Lastly, we introduce "The AI Wears PRADA," a comprehensive framework that integrates Platforms,
Researchers, Algorithms, Data, and Applications to orchestrate a unified AI ecosystem. By leveraging
this holistic approach, we aspire to foster the efficient utilization of AIDCs and facilitate the seamless
integration of AI technologies into sustainable development initiatives, to propel the accelerated
growth of the digital economy and GDP.
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