
Decarbonizing Heavy Industry with Hydrogen

How important is heavy 
industry?
These processes produce some of the most 
important building blocks for the global economy. 
Heavy industry emits approximately 9 gigatons 
of carbon emissions – about a quarter of global 
energy emissions.  With global population and 
urbanization expected to continue accelerating, 
demand for food, fertilizer, infrastructure, 
and building materials will only continue to 
rise, making decarbonization strategies more 
important than ever.

In 2021 the industrial sector accounted for 24% of total U.S. 
emissions. Reducing and eliminating emissions from energy-intensive, 
hard-to-abate sectors will be critical to reaching U.S. 2050 net-zero 
emissions goals. Hydrogen is an optimal solution to reduce emissions 
as the high-temperature heat required for industrial processes like 
cement or steel production, currently provided by burning fossil fuels, 
cannot be achieved through electrification.

Clean hydrogen is singularly able to decarbonize many of the 
high-heat, energy-intensive industrial processes upon which the 
manufacturing sector of our economy depends, and it can be used 
as a zero-emission feedstock for industrial products including 
ammonia. Combined with energy efficiency and circular economy 
practices, among other methods, hydrogen as a heat producer or 
power storage solution for zero-carbon energy will unlock deep 
decarbonization for essential industrial processes. 

What are the hard-to-abate 
sectors?
These sectors include heavy industry, 
such as steel, chemicals, and cement, and 
heavy-duty transportation. The hard-to-
abate industrial sectors have higher costs 
associated with lowering carbon emissions 
compared to the rest of the economy, 
and the manufacturing process for these 
materials requires very high heat that 
currently relies mostly on fossil fuel sources. 

Cement 

Cement is produced with electricity and natural gas. Four billion metric tons of cement are produced 
annually – amounting to 7% of global carbon emissions. Replacing the natural gas needed in this 
process with zero-carbon hydrogen would dramatically reduce cement’s carbon emissions. Projects 
under development around the world in Europe and North America are pairing CCS and renewable 
hydrogen to create decarbonized cement production. 

Industrial processes where hydrogen can have the most impact:
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https://iea.blob.core.windows.net/assets/c4d96342-f626-4aea-8dac-df1d1e567135/AchievingNetZeroHeavyIndustrySectorsinG7Members.pdf
https://www.epa.gov/ghgemissions/sources-greenhouse-gas-emissions#industry
https://www.iea.org/articles/the-challenge-of-reaching-zero-emissions-in-heavy-industry
https://www.climatech2ampion.org/pocket-guides/how-does-hydrogen-benefit-manufacturing/
https://gccassociation.org/news/global-cement-and-concrete-industry-announces-roadmap-to-achieve-groundbreaking-net-zero-co2-emissions-by-2050/
https://www.cnbc.com/2021/02/15/cement-giants-turn-to-green-hydrogen-carbon-capture-to-curb-emissions.html


The Bottom Line
Hydrogen is currently the only zero-emission technology capable of producing the extreme heat necessary for the 

production of the industrial materials we need for the global economy to function. Investment into hydrogen solutions for 
heavy industry now will put us on the most sustainable path to meeting our 2050 climate goals. 

Decarbonizing heavy industry while 
creating jobs

Hydrogen investments will create and maintain over 
65,000 jobs per year by 2050 in the development and 
deployment of technologies and infrastructure needed 
to support wide-scale decarbonization. A study by the 
UN High-Level Climate Action Champions shows that 
by 2030 up to 80% of investments in decarbonization 
technologies would be more economical than current 
high-emitting alternatives.

One analysis projects the U.S. 
clean hydrogen industry could 
generate $140 billion per year 
in revenue and 700,000 jobs 
by 2030, and reaching $750 
billion per year in revenue 
and 3.4 million jobs by 2050.   

Ammonia 

Half of the world’s food production relies on fertilizer made from ammonia, the second-most commonly 
produced chemical in the world. But the Haber-Bosch process to produce ammonia from hydrogen and 
nitrogen requires temperatures of almost 1,000°F, is almost completely reliant upon fossil fuels, and is 
so energy-intensive that it takes up 1% of the world’s total energy production and emits over 450 million 
tons of CO2 – emitting more carbon annually than any other chemical production process. As scientists 
experiment with processes that require less energy than Haber-Bosch, producing hydrogen through 
renewable resources or paired with CCS could significantly decarbonize ammonia production.

DID YOU KNOW? By 2050, the expected population growth’s food demand will increase ammonia 
production by nearly 40% – and without decarbonizing production, the cumulative direct emissions will 
amount to 6% of the remaining emissions budget associated with the 1.5 °C climate warming goal set by 
global leaders. 

About Hydrogen Forward
Hydrogen Forward is a joint initiative of companies committed to advancing hydrogen for a cleaner, stronger U.S. economy. The coalition works in concert with allies across 
industries and sectors to educate decisionmakers and other stakeholders on the value hydrogen delivers today and the important role that it should play in our future. To learn 
more about the initiative and its member companies, visit www.HydrogenFwd.org. 

Steel

Steel is one of the world’s most energy-intensive industries, responsible for 7-9% of direct fossil emissions. 
It is also irreplaceable in the global economy as the world’s most commonly used metal, and is in just 
about everything, from cars to buildings to bridges to washing machines. Steel is usually made by 
extracting iron from coke, a kind of coal, in a 1,200°C blast furnace through a chemical reaction that emits 
CO2. Industry is looking to clean hydrogen to decarbonize the emissions-intensive process.  . 

FUN FACT: The Biden Administration launched the Industrial Heat Shot™ in September 2022 to reduce the 
“cost, energy use, and carbon emissions associated with the heat used to make everything from food to 
cement and steel.”

https://www.energymonitor.ai/tech/hydrogen/hydrogen-tests-climate-policymakers-with-its-job-potential/
https://climatechampions.unfccc.int/whats-the-cost-of-net-zero-2/
https://static1.squarespace.com/static/53ab1feee4b0bef0179a1563/t/5e7ca9c03c2524311f3bef36/1585228227720/Road+map+to+a+US+hydrogen+economy+Exec+Sum+Web+Final.pdf
https://cen.acs.org/environment/green-chemistry/Industrial-ammonia-production-emits-CO2/97/i24
https://www.sciencedaily.com/releases/2020/12/201201103624.htm
https://www.iea.org/reports/ammonia-technology-roadmap/executive-summary
http://www.HydrogenFwd.org
https://www.ft.com/content/46d4727c-761d-43ee-8084-ee46edba491a
https://cen.acs.org/environment/green-chemistry/steel-hydrogen-low-co2-startups/99/i22
https://www.energy.gov/articles/doe-launches-new-energy-earthshot-cut-industrial-heating-emissions-85-percent#:~:text=The%20Industrial%20Heat%20Shot%E2%84%A2%20will%20help%20decarbonize%20the%20energy,30%25%20of%20carbon%20polluting%20emissions.

