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Have the steelmakers reached the make-or-break moment?
Steel producers face a thorny investment dilemma: refurbish the coal-fired blast
furnaces that have been the industry standard thus far or invest in new less
emissions-intensive technology. Globally, 71 % of coal-fired blast furnaces need
major refurbishment by 2030. The rest by 2040. Meanwhile, like all
manufacturers, steel producers are facing regulatory and societal pressures to
decarbonise their operations and manufacture steel without the use of fossil
fuels. Iron and steel production accounts for 7% of carbon emissions worldwide.
Manufacturers burn heavily polluting coal in blast furnaces in the process of
turning iron into steel. Electric-arc furnaces, which use electricity to generate
heat, offer a low-carbon alternative to blast furnaces. It is found that 43% of
planned steelmaking capacity globally will rely on electric-arc furnaces, up from
CEVUNIEIE NIRRTl 33 % |ast year. Many major steelmakers have identified direct reduced iron (DRI)
as a pathway to significantly reduce GHG emissions. DRI utilizes natural
gas—and hydrogen as an even lower emission alternative—to directly reduce iron ore without the need for
melting.
Much of the world's existing steelmaking infrastructure is fast becoming obsolete: Replacing heavy-polluting coal-
fired blast furnaces with low-emission EAF technology fuelled by electricity offers the industry a chance to clean
up its act. But will investors buy into the promise of sustainable green steel when the market for this premium
productisstillinits early stages?
The key challenges facing future blast furnace operations are therefore:
¢ Reducing CapEx and OpEx significantly to generate a sustainable ROCE throughout the economiccycle.
¢ Reducing effective CO, emissions to a point even below that determined from chemical thermodynamics of the
conventional coke-based process.
Innovation is another factor driving many aspects of the energy transition and steelmaking is no exception. New
solutions are being developed to ease the steel industry's transition to a more sustainable future. First, coal is a
commodity with a global price tag, whereas the price for electricity to power EAFs is set regionally, which changes
the business case significantly. Decarbonising the global steel industry will need more scrap steel recycling and a
switch in primary production from coal-consuming blast furnaces to DRI processes using green hydrogen. This will
require a plentiful supply of both green hydrogen and iron ore that is suitable for DRI processes. A faster-than-
expected transition from blast furnaces to DRI-based steelmaking will clearly have implications for long-term
metallurgical coal demand. The fundamental
environmental challenge for the blast furnace is the use k6 1t is estimated that emissions reduction of 111 million

of carbon as a chemical reductant. This presentsa hard ~ tonnes from the business-as-usual scenario can be

thermodynamic limit, below which further carbon  achieved in the sector by implementing CCU in 30%

reduction is not possible without a significant process of total production. yy

change.
Policy support will help steel producers to stay competitive in the market while they pursue decarbonisation. The
transition to decarbonised steel will come at a price. Installing decarbonisation technologies requires significant
investment, as does the infrastructure for the renewable energy systems that will power them. Carbon capture,
utilisation and storage (CCUS), particularly for the BF-BOF process in which substituting coal is difficult, must be
used. Therefore, the option is to upscale the implementation of CCUS, which is being tried out by big players like
Tata Steel (India) Ltd, JSW Steel and SAIL in their manufacturing plants. It is estimated that emissions reduction of
111 million tonnes from the business-as-usual scenario can be achieved in the sector by implementing CCU in 30%
of total production. In this case, emissions in the BF-BOF route would go down from 414.37 million tonnes in the
business-as-usual scenario to 290.06 million tonnes in 2030. The iron and steel industry is an emission-intensive
sector and it is possible to bring down carbon dioxide (CO,) emissions from our iron and steel sector drastically by
2030, while more than doubling India's output of steel. We can emit even less than what we do today. But this will
need planning, technology and adequate funds. The bottom line is that it is possible to bend the CO, curve even for
a sector like iron and steel. Countries like India can develop while drastically reducing their GHG emissions. But,
will the developed countries accept the imperative of climate justice and provide the funds for the technology
transformation necessary for a future-ready industry?
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