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g Biogas |
=l Biomethane - These technologies are in
Electricity various stages of
Hydrogen \ A development.
Syngas \\\\\\\Q\\\\‘\\\\\\\\\\\\&\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\‘ Electric systems are the
+ o Natural gas most commercialized, but
§ % Qil \\\\ S \\\\\\\\\\\‘\\\\W can replace combustion-
i Coal AN Y \\\\\ NN based technologies only

for specific products and
specific processes.

H P @ Oxford Energy Institute, BloombergNEF, EHPA, IEA-SHC. i5t: Shaded technologies/fuels were not

included in the scope of this analysis.
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Nippon Sheet Glass, Co., Ltd. (NSG Group).
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Steel Electrification Recycling Hydrogen CCUS projects
production in rate (% of capacity (% of projects
2020 (million capacity) production)
tons)
ArcelorMittal 78.46 22% 15.6% 7 5
China Baowu 115.29 0% 1.0% 2 0
Steel
Nippon Steel 41.58 18% 18.8% 1 1
JFE Holdings 24.36 12% 10.0% 0 0

A 70— 24— 27" NEF., World Steel Association, 7F&C : data as of October 2021.
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Tons CO2 per ton of steel
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H P : Material Economics, 2018, The circular economy: a powerful force for climate mitigation, BloombergNEF.
Note: BOF = basic oxygen furnace, DRI = direct reduction iron, CCUS = carbon capture, utilization and storage,

EAF = electric arc furnace.
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Levelized cost of steel ($/t crude steel)
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i 7 v —243—2" NEF i : Note: BF-BOF = blast furnace basic oxygen furnace, DR-EAF = direct
reduction electric arc furnace (gas-based), TGR = top gas recycling, DAC = direct air capture, H2 = hydrogen,

MOE = molten oxide electrolysis, CCUS = carbon capture storage & utilization
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L  Levelized cost of hydrogen (LCOH) assuming our optimistic projection for

alkaline electrolyzer costs. Costs would be 6% higher in 2030 and 18% higher in 2050 if the conservative

projection for electrolyzer costs is used instead.
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AT © 7 v — 43— 2 NEF. NOAK is Nth-of-a-kind representing costs once the technology has scaled, capturing

90% of emissions.
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Carbon price ($4C0O2)
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HFT : 7v— 23— NEF {F&  sectoral emissions based on 2018 figures. Renewable hydrogen delivered at
$1/kg to large users, $4/kg to road vehicles. Aluminum emissions for alumina production and aluminum recycling.
Cement emissions for process heat. Refinery emissions from hydrogen production. Road transport and heating
emissions are for the segment that is unlikely to be met by electrification only, assumed to be 50% of space and

water heating, 25% of light-duty, 50% of medium-duty trucks, 30% of buses and 75% of heavy-duty trucks.

Lo Ledin, SHIE, KEMUEBEIE BEANICHEFEL 227200 —KRy 774 v v 7 RFEL T LT
Bidewv, 4 X0 20 BN, #F X013 2030 £ TICZ D XD RfliEICERT 2 THA 5, BHRIZEZ 47
D 3 FAEETH Y, WRICET 2., 2 28HBHIRICHERINTH 2 72011k, 100 P % w7 fiifg & L <k
ETER X HdmmrtEn & chs (M17),
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