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Hydrogen can win every extra megawatt-hour and still not be worth building.

At the German 2025 benchmark, converting solar electricity to hydrogen is the most valuable marginal use, yet optimal electrolyzer capacity is zero:
the hydrogen price is just €1.6/MWh below the electrolyzer-entry threshold.

e The Investment Paradox

Firms electrifying industrial sites must decide not just Prices and conversion efficiencies determine the priority Dispatch and investment switch at different thresholds.
how to use solar power, but whether to build the among direct electricity use, hydrogen storage, and Between them lies a mismatch wedge: hydrogen has
equipment that turns it into hydrogen. These are different hydrogen sales. dispatch priority, yet no electrolyzer should be installed.

decisions, and they can point in opposite directions.
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Figure 3. Germany 2025 sits 1.6 €/MWh below the price at which an
electrolyzer becomes worth building.
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Figure 2. Prices and efficiencies decide which of the three regimes applies.

a The Model
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g 90 €/MWh grid electricity price changes sharply as the hydrogen price rises:
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n,,n. 0.70, 0.55 electrolysis / reconversion just above it E;n;;ecﬁﬁsitive solar and electrolyzer " Being in the right regime is not a business case. Hydrc?ggn winning
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higher still No finite unconstrained optimum, profit
keeps growing " Dispatch and investment have different thresholds. The mismatch

between them can help explain why attractive hydrogen
opportunities do not immediately translate into investment.

At high hydrogen prices, scale must be limited by factors
outside the model, such as land, grid access, or market size.

= Policy support must cross the investment threshold to trigger
Acknowledgements electrolyzer entry. Below it, the optimum remains at (K* = 0).
SOLAR AND ELECTROLYSIS ARE COMPLEMENTS

Cheaper electrolysers raise optimal solar capacity too,
but only once building one is worthwhile at all. At the
zero corner, electrolyser subsidies change nothing.
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