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Abstract

In the pursuit of a sustainable future driven by green energy, the availability of energy
materials and metals emerges as a pivotal factor. This Plenary lecture aims to unravel the
intricate strategies necessary to steer through this transition, highlighting the paramount
importance of sustainability across multiple dimensions. Central to this endeavour are material
chemistry strategies meticulously crafted to optimize resource utilization while maximizing
material performance. This entails a deliberate focus on material substitution and design
optimization, which not only reduces reliance on scarce resources but also enhances overall
resource efficiency. Concurrently, initiatives in recycling and reuse emerge as potent tools in
combating resource scarcity and mitigating environmental degradation. The pursuit of sustainable
solutions extends into the realm of material exploration and development, where innovation plays
a crucial role in unlocking novel materials tailored to the specific needs of green energy
technologies. This necessitates a continuous cycle of research and innovation, driving
advancements in efficiency, durability, and recyclability. Furthermore, the adoption of sustainable
extraction and processing techniques is imperative. These practices not only minimize ecological
footprints but also uphold ethical sourcing standards, thereby ensuring the integrity of the entire
supply chain. By integrating circular economy principles, we establish closed-loop material flows
where waste is minimized, and resources are perpetually regenerated. In essence, this talk
encapsulates key considerations and strategies essential for navigating the complexities of energy
material supply in the context of the green energy transition. Through a comprehensive synthesis
of these approaches, we chart a course towards a sustainable future, where energy material
supply chains are not only resilient but also ethical and environmentally responsible.
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