
Influencing factors on cost and potential

of global hydrogen production

Tapio Schmidt-Achert

Strommarktreffen Wasserstoff 15.12.2023TAPIO SCHMIDT-ACHERT, STROMMARKTTREFFEN



Global hydrogen cost potential curve
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How to get there and what is affecting its shape

Levelized Cost of 

Hydrogen (LCOH)

Land eligibility
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Cost effect of different types of electricity supply

15.12.2023 TAPIO SCHMIDT-ACHERT, STROMMARKTTREFFEN3

Wind and hybrid systems currently provide most competitive LCOH  

Cost optimal electricity supply configurations LCOH depending on configuration



Country Risk Premium (CRP) effect
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High full load hours alone are no guarantee for low LCOH

LCOH without CRP Cost difference caused by CRP
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LCOH with CRP



Land Eligibility Analysis
Which criteria have an impact on the available land? 
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Single criteria effect on global hydrogen potential
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Water stress and protected areas show strongest impact on hydrogen potential
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Are there more?

Availability of attractive hybrid electricity supply

Low risk and financing conditions

Availability of water

Key factors affecting hydrogen cost and potential 
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More details here:

https://arxiv.org/abs/2312.07361 
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https://arxiv.org/abs/2312.07361
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Backup



Levelized cost of hydrogen methodology
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Off-grid energy system
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LCOH (€/𝑘𝑔𝐻2
) on MERRA2 cell level

Optimized component sizes and 

time series
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Technoeconomic parameters
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Cost effect of electricity supply and cost components
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Electricity supply has a cost shore around 50%

€/kg €/kg

€/kg



Water Stress Indicator
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Overall Water Risk

Source: WRI WATER RISK ATLAS13

https://www.wri.org/applications/aqueduct/water-risk-atlas/#/?advanced=false&basemap=hydro&indicator=w_awr_def_tot_cat&lat=-29.6880527498568&lng=-787.8515625000001&mapMode=view&month=1&opacity=0.5&ponderation=DEF&predefined=false&projection=absolute&scenario=optimistic&scope=baseline&timeScale=annual&year=baseline&zoom=2
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