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Abstract. Wind and solar energy are often expected to fall victim to their own success: the higher their
share in electricity production, the more their revenue on electricity markets (their “market value”)
declines. While in conventional power systems, the market value may converge to zero, this study
demonstrates that “green” hydrogen production, through adding electricity demand in low-price
hours, can effectively and permanently halt the decline. With an analytical derivation, a Monte Carlo
simulation, and a numerical electricity market model, | find that — due to flexible hydrogen production
—market values in 2050 likely converge above €19 + 9 MWh for solar energy and above €27 + 8 MWh!
for wind energy. This is in the range of the projected levelized costs of renewables and has profound
implications. Market-based renewables may hence be within reach.
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Introduction

Variable renewables. Wind and solar energy play a key role in mitigating climate change®. The share
of these renewable energy sources in power generation has been increasing rapidly, a development
sparked by policy support and amplified by cost reductions due to economies of scale and
technological learning. Renewable energy sources can currently produce electricity at a levelized cost
comparable to that of conventional technologies®>.

Value decline. Nevertheless, the full market integration of wind and solar energy may be challenging
because of two distinct characteristics of these energy sources: their time-varying availability and their
(near-)zero marginal cost. Hence, when they are available, their additional low-cost supply depresses
electricity prices, leading to below-average market revenues*?*2, This “self-cannibalization” effect is
substantial. At an assumed 30% market share, the market value of wind energy is estimated to decline
by 20-50%°; the value of solar energy may decline even more?®. As a result, it has often been thought
that renewable investors cannot recover their costs on the market alone and that renewable support

schemes will need to continue indefinitely®**7

Green hydrogen. Meanwhile, using renewable electricity in electrolyzers to produce hydrogen without
the emission of carbon has recently become increasingly popular'®', and the investment cost of
electrolyzers is expected to decrease?®?2. Not only could this “green” hydrogen substitute fossil fuels
in non-electric applications, but also could a flexible operation of electrolyzers help the market
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