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Abstract:

The global landscape is undergoing a rapid transition toward clean energy sources, driven by
the intensifying climate crisis and international commitments to reducing carbon emissions.
Within this context, green hydrogen has emerged as one of the most promising solutions, due
to its potential to be produced from renewable sources without generating harmful emissions.
This theoretical study aims to provide a comprehensive analytical exploration of the green
hydrogen ecosystem, encompassing its production technologies, transportation and storage
methods, and applications across various sectors. Particular emphasis is placed on identifying
the main challenges hindering its widespread deployment, as well as the potential
opportunities it offers for sustainable energy transformation.

The study draws upon a wide range of recent academic and technical references in the field.
Findings suggest that the large-scale adoption of green hydrogen remains contingent upon
technological advancements, cost reductions, the availability of appropriate infrastructure, and
strong political and legislative support. Moreover, the results indicate that green hydrogen could
serve as a foundational pillar in achieving a sustainable energy transition—provided that the
enabling conditions for its development are effectively established .

Keyword: Green hydrogene, renewable energy, clean energy, carbon emissions.
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