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. reducing the reliance on primary raw materials and making the steel lifecycle
Introductlon more sustainable [5]. Another major factor is the surge in demand for steel,
particularly in industries such as construction, automotive manufacturing and

Steel production has long been dominated by blast furnaces which rely infrastructure development. As economies rebounded from the pandemic, the

on coke, iron ore and limestone to produce molten iron. While this traditional  demand for steel soared, outpacing supply capabilities. Moreover, government
method has been integral to industrial development, it is also a major pojigies and trade restrictions, such as tariffs and export limitations, have
contributor to carbon emissions. With growing concerns about climate change contributed to supply constraints, making it difficult for certain countries
and the need for sustainable manufacturing, the steel industry is undergoing to access steel imports. The shortage has also been aggravated by raw

a transformation. One of the most significant changes is the shift from blast : . : o ” .
furnaces to Electric Arc Furnaces (EAFs), which offer a more environmentally material scarplty, partlcularly in iron ore and scrap metal, which are essential
components in steel production.

friendly alternative [1]. Blast furnaces are highly energy-intensive and
produce substantial carbon dioxide emissions. The process involves burning
coke, a carbon-rich fuel derived from coal, which releases large amounts of 1

greenhouse gases. Additionally, the mining and transportation of raw materials CO“C'USIO“

further contribute to the environmental footprint of blast furnace operations. ) ) ) )

The steel shortage has also resulted in supply chain disruptions across The shift from blast furpaces to electric arc furnaces is a CrUCl'al Step
multiple industries, forcing businesses to seek alternative materials or reduce ~ toward cleaner steel production. As the world moves toward decarbonization,
their output. Additionally, the shortage has led to intensified competition among ~ EAFs provide a viable pathway for reducing emissions while maintaining steel's
manufacturers, causing market volatility and uncertainty. role as a fundamental material for infrastructure and industry. With continued
investment, technological advancements and innovations like hydrogen-based
steelmaking, the future of steelmaking is set to hecome greener, more efficient
and more sustainable. The commitment to sustainable steel production will
play a pivotal role in achieving global climate goals and fostering a cleaner,

Electric arc furnaces represent a cleaner, more efficient way to produce
steel. Unlike blast furnaces, EAFs primarily use recycled scrap metal as their
raw material, significantly reducing the need for virgin iron ore and coke. This

recycling-based approach cuts down on CO emissions by up to 75% compared M . :
to t)rladitﬁmal steel?’r?aking. Furthermore, EAFs can be p):)wgred byorene\r:)vable more resilient industrial landscape. The shortage of steel has had widespread

energy sources, further reducing their carbon footprint [2]. EAFs are not only economic and intjustrial repercussioqs. One of }he most immediate gffects has
more sustainable but also more flexible and cost-effective. They require lower ~ been the sharp increase in steel prices, making construction projects more
capital investment and can be operated on a smaller scale, making them ideal ~ €xpensive and delaying developments worldwide. Companies in industries
for decentralized production. Additionally, advancements in EAF technology, ~ reliant on steel, such as automotive and appliance manufacturing, have had
such as improved electrode efficiency and digital automation, have enhanced ~ to slow down or halt production due to a lack of materials, leading to revenue

productivity and energy efficiency. losses and job cuts.
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and quality of scrap metal. High-grade steel production still relies on a mix
of scrap and direct reduced iron (DRI), which requires new processing .

technologies to become fully sustainable. Governments and industries are ConﬂICt Of IntereSt
investing in research and policies to support this transition, including carbon

pricing, subsidies for green steel initiatives and innovations like hydrogen- None.

based steelmaking [3]. An emerging technology in cleaner steel production is
hydrogen-based steelmaking. Hydrogen can replace coke as a reducing agent

in DRI production, producing only water vapor instead of CO. This breakthrough Refe rences

has the potential to revolutionize the steel industry by eliminating emissions . o
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