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IEA 2020 Iron and Steel Technology Roadmap.
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# Check for updates

The steel sector currently accounts for 7% of global energy-related CO,
and requires deep reform to disconnect from fossil fuels. Here, we

igate the market

of one of the widely considered dec-

arbonisation routes for primary steel production: green hydrogen-based

direct reduction of iron ore followed by electric arc furnace steelmaking.
Through ing over 300 i by ¢ i use of opti and
machine learning, we show that competitive renewables-based steel produc-
tion is located nearby the tropic of Capricorn and Cancer, characterised by
superior solar with supplementary onshore wind, in addition to high-quality
iron ore and low steelworker wages. If coking coal prices remain high, fossil-
free steel could attain competitiveness in favourable locations from 2030,
further improving towards 2050. Large-scale implementation requires atten-
tion to the abundance of suitable iron ore and other resources such as land and
water, i i with direct re ion, and future supply

chain configuration.

At present, fossil fuels are the steel sector’s bloodstream: 27 J (10'%))
of coal, 3 B of gas and 5 EJ (1400 TWh) of electricity are consumed
annually for the production of the mostly widely used metal on earth’,
emitting an average of 2 tonnes of CO; per tonne of steel and causing
7% of global energy-related CO, emissions”. 1.95 billion tonnes of steel
were produced in 2021, with a projection to increase to 219 billion
tonnes by 2050 given global demand converging to 250 kg per capita
in 2080°. Currently, 22% of steel production is via the secondary
(scrap-based) electric arc furnace (EAF) route which is set to riseto up

carborrbased iron ore reduction would occur if the use of the current
technology is continued.

Responding to the pressure for decarbonisation, incremental
measures such as improving the energy efficiency and partial fuel
switching (biomass or hydrogen) of fossitbased operations will be
insufficient to meet the steel sector’s climate commitments; the blast
i or phased
out’. On the other hand, deep decarbonisation technology has
emerged in varying scales of emissions abatement, technical feasi-

https://www.researchgate.net/publication/370523907_Global_green_hydrogen-based_steel_opportunities_surrounding_high_quality_renewable_energy_and_iron_ore_deposits

https://www.nature.com/articles/s41467-023-38123-2
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China 1 10191 1 1019.1

India 2 1408 2 125.4 HARISHRAEIMUD
Japan <¢umm 3 87.0 3 89.2 ﬁ%ﬁlﬁliiﬁi
United States 4 81.4 4 80.5

Russia 5 76.0 5 71,7

South Korea 6 66.7 6 65.8

Germany 7 354 7 36.9

Tarkiye 8 33.7 8 35.1

Brazil 9 31.8 9 34.1

Iran 10 31.0 10 30.6
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