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Bachelor Thesis
White hydrogen — A potential natural source for clean energy?

Natural (or “white”) hydrogen is generated in the subsurface by geological processes such as serpentinization of
ultramafic rocks and radiolysis of water and is increasingly discussed as a low-carbon energy carrier that could, if
found in commercial accumulations, partly replace oil and gas (Jackson et al., 2024; Mao et al., 2025). Recent
assessments suggest that natural hydrogen may have significantly lower production costs than green hydrogen:
techno-economic modelling for an Australian case study reports a levelized cost of about USD2/kg under favourable
reservoir conditions (Musa et al., 2024), while broader reviews cite cost estimates around USD1/kg and, in some
scenarios, as low as USDO0.5/kg (Mao et al., 2025).

This bachelor thesis should analyze the potential, costs and challenges of white hydrogen. It should focus on the
main geological generation mechanisms (serpentinization, radiolysis), resource and accumulation potential and
uncertainties in hydrogen generation rates and reservoir renewability (Jackson et al., 2024; Mao et al., 2025). In
addition, the work will examine techno-economic aspects such as production costs, required surface and subsurface
infrastructure and the technological maturity of exploration, extraction, transport and storage options, in order to
critically assess the future role of natural hydrogen in European and/or global energy markets (Musa et al., 2024;
Mao et al., 2025). The influencing factors on the production costs should be identified and reviewed systematically.
The production cost data and influencing factors should be benchmarked against costs of other types of hydrogen
(EWI, 2025). Based on the gained understanding of white hydrogen production and acquired techno-economic and
resource data, a case study for white hydrogen production in Europe should be conducted quantifying the levelized
cost of hydrogen (LCOH) and the cost impact of the main influencing factors in a sensitivity analysis.

Key tasks and objectives of the thesis

e Conduct a literature review on the current state of white hydrogen exploration and production

¢ Investigate the technological maturity of exploration, extraction, transport and storage options

e Examine techno-economic aspects, such as production cost and potentials and systematically review the
influencing factors on the production cost

e Benchmark production costs of natural hydrogen against other types of hydrogen, e.g. blue and green
hydrogen

e Conduct a case study for Europe, quantifying the LCOH under different scenarios

Your profile

e Student of economics, ideally with focus on energy
¢ Interest in techno-economic topics, energy markets and green transition
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