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ABSTRACT Global sustainable energy needs and carbon neutrality goals make hydrogen a key future energy source. South Korea and
Japan lead with proactive hydrogen policies, including South Korea’s Hydrogen Law and Japan’s strategy updates aiming for a
hydrogen-centric society by 2050. A notable advance is the solar thermal chemical water-splitting cycle for green hydrogen
production, spotlighted by Korea Institute of Energy Research (KIER) and Niigata University’s joint initiative. This method uses solar
energy to split water into hydrogen and oxygen, offering a carbon-neutral hydrogen production route. The study focuses on
international collaboration in solar energy for thermochemical water-splitting and E-fuel production, highlighting breakthroughs in
catalyst and reactor design to enhance solar thermal technology’s commercial viability for sustainable fuel production. Collaborations,
like ARENA in Australia, target global carbon emission reduction and energy system sustainability, contributing to a cleaner,
sustainable energy future.
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