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These industries and others share technical challenges in common, including process 
emissions of carbon dioxide, the need for high heat, and use or potential use of hydrogen. 
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FIGURES 2: TOP FIVE STEEL-PRODUCING AND TOP FIVE CEMENT-PRODUCING NATIONS, 
2019 (MILLION METRIC TONS)

Source: World Steel Association11; U.S. Geological Survey12

Two important technical factors make these industries difþcult to decarbonize. First, 
many processes need a level of heat that is difþcult to achieve without combustion. 
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AN INTRODUCTION TO THE INDUSTRIES AND THEIR 
EMISSIONS
Steelmaking
Steel is the world’s most traded commodity after oil.16 Globally, the steel industry 
accounted for 8% of the world’s energy use in 2019.17 About three-quarters of the 
sector’s energy needs are met by coal — including coke produced from coal, which is 
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FIGURE 8: EXAMPLE CHEMICAL REACTIONS IN CATALYTIC CRACKING
C7H14
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Inorganic chemicals — ammonia

Inorganic chemicals are those not based on carbon. Ammonia is the most important 
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of a societal shift away from fossil fuels.83 Better framing of the technology and its 
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completely decarbonized.98
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CONCLUSION: A LOW-CARBON ECONOMY NEEDS 
INDUSTRIAL RAW MATERIALS
This paper has primarily focused on how to 
reduce emissions from the steel, cement, 
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