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Inputs to the levelized cost calculations are as follows. Natural gas price (all in USD/MMBTU): 3.1 (2020), 4 (2030), 5 (2050) in NAM; 10.5 (2020), 12.4
(2030), 13.5 (2050) in EUR; 5 (2020), 6.6 (2030), 7.6 (2050) in MEA; 8.8 (2020), 9.4 (2030), 11.4 (2050) in SEA. Electricity price is determined using
the hours at which electrolysers operate, assuming 25% surcharge over wholesale price to cover grid charges and other TSO expenses. Resulting
electricity prices (all in USD/MWh): 33.8 (2020), 29.8 (2030), 6.5 (2050) in NAM; 42.4 (2020), 54.5 (2030), 16.9 (2050) in EUR; 38 (2020), 51.5 (2030), 12
(2050) in MEA; 69.3 (2020), 75.7 (2030), 10 (2050) in SEA. Grid-electrolysis operating hours determined as a weighted average of operating hours
minimizing total levelized cost (dominant factor in 2020) and hours where electricity price makes electrolysis cheaper than methane reforming with
CCS (dominant factor in 2050). Resulting annual operating hours: 8753 (2020), 5718 (2030), 5856 (2050) in NAM; 8452 (2020), 4632 (2030), 7803
(2050) in EUR; 8505 (2020), 8682 (2030), 4034 (2050) in MEA; 5058 (2020), 6764 (2030), 5194 (2050) in SEA. Methane reforming annual operating
hours: 8332. Annual operating hours for dedicated renewables increase with improved solar technology (tracking, bifacial panels) and turbine
size. Ratio of power output to electrolyser capacity is assumed 0.7 for solar, 1.0 for onshore wind. Annual operating hours for solar (2020-2050):
2300-2600 in NAM; 1600-2000 in EUR; 1800-2600 in MEA; 1700-1900 in SEA. Annual operating hours for onshore wind (2020-2050): 3500-4300
in NAM; 3050-3950 in EUR; 3400-4150 in MEA; 2550-3750 in SEA. Lifetime for hydrogen production capacity 25 years. Lifetime for solar PV: 30
years. Lifetime for onshore wind: 30-35 years. Electrolyser stack lifetime: 72000 hours in 2020, 80500 hours in 2050. CAPEX for methane reforming
with CCS 1440 USD/(kgH,/day) in 2020. CAPEX for electrolysis including stack: 880 USD/kW in 2020. CAPEX for solar PV (in USD/kW) in 2020; 994
in NAM, 833 in EUR, 823 in MEA, 760 in SEA. CAPEX for onshore wind (in USD/kW) in 2020: 1500 in NAM, 1610 in EUR, 1380 in MEA, 1220 in SEA.
Additional engineering & procurement cost is assumed as 35% for all technologies. Learning rate for methane reforming: 11%, for CCS CAPEX:
13%, for electrolysers: 15% in 2020 reducing to 12% in 2050, for solar panels: 26% in 2020 reducing to 16% in 2050; for wind turbines: 16%. Discount
rate: 11%/yr (2020), 7.5%/yr (2030), 5.5%/yr (2050) in NAM; 10%/yr (2020), 7%/yr (2030), 5%/yr (2050) in EUR; 13%/yr (2020), 10%/yr (2030), 8%/
yr (2050) in MEA and SEA. High discount rates in 2020 reflect the risk premium of hydrogen production. Annual H, production OPEX: 3.3%/yr of
H, production CAPEX for methane reforming with CCS; 3% for electrolysers. Short term H, storage and transport cost: 0.15-0.11 USD/kgH, for
methane reforming, 0.1-0.3 USD/kgH, for grid-connected electrolysis, 0.4-0.3 USD/kgH, for solar electrolysis, 0.5-0.4 USD/kgH, for onshore wind
electrolysis. Specific feedstock intensity for methane reforming: 145.3 MJ/kgH,. Specific fuel intensity for methane reforming: 11.5 MJ/kgH,.
Specific electricity intensity for methane reforming: 5.18 MJ/kgH,, for electrolysers: reducing from 185.5 MJ/kgH, in 2020 to 173 MJ/kgH, in 2050.
Emission intensity of methane reforming: 57.3 kgCO,/GJ of natural gas. Cost of carbon capture and storage (all'in USD/tCO,): 58 (2020), 51 (2030),
49(2050) in NAM; 109 (2020), 85(2030), 81 (2050) in EUR; 60 (2020), 56 (2030), 52 (2050) in MEA; 76 (2020), 65 (2030), 65 (2050) in SEA. Carbon price
(allin USD/tCO,): 10(2020), 25 (2030), 70 (2050) for NAM; 30 (2020), 95 (2030), 135 (2050) for EUR; 0(2020), 10(2030), 30 (2050) for MEA; 1 (2020), 25
(2030), 50 (2050) for SEA. CAPEX subsidy: 25% (2020), 50% (2030), 25% (2050) in NAM, EUR; 13% (2020), 10% (2030), 8% (2050) in MEA; 0 in SEA. All
numbers are for merchant hydrogen, reflecting the average conditions in the region.
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