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Greenhouse Gas Emissions of 
Iron/Steel 1990-2014 (EU28) 

3.8% of all GHG 
emissions 



Clusters of mitigation options Technology 
Readiness Level 

TRL 

Integrated process improvement 
- Energy Efficiency (modernization and replacement) 
- Reduction in process-related emissions 

 

Fuel switch  
- towards renewable energy sources (e.g. based on hydrogen) 
- towards decarbonized electricity (indirect emissions) 

 

End-of-pipe 
(Carbon Capture and Storage CCS/ Carbon Capture and Use CCU) 

 

Recycling and re-use (innovative recycling processes)  

Material efficiency 
(in production and downstream) 

Material substitution (downstream) 

Mitigation options in basic materials 
industries 
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Decarbonisation Challenges are 
different across sectors 

Total European Aluminium CO2 Equivalent Emissions Reduction 

 
 Source: European Aluminium Association: An aluminium 2050 roadmap to a low-carbon Europe 



Innovative Iron/Steel Technologies 
Roadmap ULCOS Technologies 

Source: Eurofer 2013, A steel roadmap for a low carbon Europe 2050 



ULCOS Blast Furnace (BF) Process with CCS 

Source: Eurofer 2013, A steel roadmap for a low carbon Europe 2050 



Hisarna Process: bath smelting reduction 

Source: Eurofer 2013, A steel roadmap for a low carbon Europe 2050 



ULCORED: natural gas based reduction 

Source: Eurofer 2013, A steel roadmap for a low carbon Europe 2050 



Hydrogen-based Reduction of Iron Ores 

Source: Course 2050 
http://www.jisf.or.jp/course50/tecnology01/index_en.html 


