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The rapid expansion of renewable energy sources requires advanced energy storage technologies capable of
ensuring grid stability, operational flexibility and long-term reliability. Consequently, energy storage has
become a strategic pillar of the European energy transition and a fundamental enabler for achieving climate
neutrality by 2050. In response to these challenges, European research is increasingly focused on the
development of sustainable, high-performance and cost-effective storage solutions promoting innovative
materials, environmentally responsible manufacturing processes and next-generation electrochemical
technologies to support a resilient and decarbonized energy system. The introduction of the European Battery
Regulation (EU) 2023/1542 has redefined the battery value chain by promoting a life-cycle-oriented approach,
in which batteries are managed as traceable digital assets from manufacturing to end-of-life. In line with this
regulatory framework and the objectives of the Italian National Integrated Energy and Climate Plan (PNIEC),
Italy is strengthening research and innovation in energy storage through the Ricerca di Sistema Elettrico (RdS)
programme. Within this national initiative, the Italian National Research Council (CNR), ENEA and RSE are
collaborating to develop advanced electrochemical and thermal energy storage technologies, supporting the
transition toward a more sustainable, resilient and decarbonized energy system. The presentation outlines
the research priorities of the new PTR 25-27 Integrated Project which builds upon previous activities
by exploring advanced storage concepts, sustainable materials and innovative electrochemical and
thermal technologies. In addition, the most significant results and key conclusions of the ORANGEES
project, concluded in May 2026, will be discussed, highlighting their contribution to the advancement
of next-generation sustainable energy storage solutions.
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