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Top-Down Modeling: German Industrial Final 

Energy Consumption 2019: 723 TWh

Four production sites with blast furnaces

within the city of Duisburg are considered
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Schematic Comparison of Production Routes:
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Industrial transformation put into practice:

Thyssenkrupphas begun testing the use of hydrogen in existing 

blast furnaces as a first step for reducing emissions at their 

Duisburg-Hamborn site. In the long term, further deep emissions 

reductions are possible through a production route shift via the 

replacement of blast furnaces with direct reduction reactors. 

Thyssenkrupp plans to bring their first such reactor online in 2026. 

Another transformation option is the capture and use of CO2 

emissionsfrom the steelmaking process. Potential usage of these 

emissions as a raw material for the chemical industry (methanol) 

are being explored in the project Carbon2Chem. This would 

transform the emissions from a waste product into a valuable 

commodity. The industrial cluster of Duisburg, with companies 

from both the steel- and chemical branches nearby, is an ideal 

location for these experiments. 

Arcelor Mittal plans to transport sponge iron from their production 

site in Hamburg for further processing in Duisburg.
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Bottom-Up Calculations: 

Effects of the considered production route shifts

https://www.thyssenkrupp-steel.com/en/company/sustainability/climate-strategy/
https://www.fona.de/en/measures/funding-measures/carbon2chem-project.php
https://duisburg.arcelormittal.com/icc/arcelor-duisburg-de/broker.jsp?uMen=225105eb-017c-8e51-a18f-7ff407d7b2f2&uCon=bbd463e5-b391-6714-d297-3e40f2a4a10b&uTem=aaaaaaaa-aaaa-aaaa-aaaa-000000000042
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Industrial transformation put into practice: 

Companies in the chemical industry can take advantage of 

synergies between production sites to reduce their emissions. 

In the Netherlands, Yara Sluiskiladded a hydrogen pipeline to their 

existing ammonia plant. This delivers hydrogen, a byproduct of 

ethylene production in the nearby steamcrackerbelonging to Dow, 

to the ammonia plant and reduces the direct dependence on fossil 

fuels on site.  This project provided Yara Sluiskilwith a yearly CO2-

savings of approximately 10,000 t, as well as lowering energy 

consumption by roughly 0.15 Petajoule per year. 

In the medium run, Dow plans to use byproducts of current 

processes to produce hydrogen and useful CO2, as well as 

transitioning to the use of hydrogen as a fuel source. In the long 

run, the steamcracker, which is currently powered by fossil fuels, 

will be electrified. This could occur via retrofitting, or through the 

complete replacement of the current unit with an electric 

steamcracker. 

Top-Down Modeling: Industrial Final Energy 

Consumption of the Netherlands 2019: 174 TWh

Two production sites in the region are 

considered �² one site producing fertilizers and 

one site producing plastics

In the imagined transformation described 

here, the effects of shifts to production via 

Power-to-Ammonia and via an electric 

Steamcrackerare considered
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Bottom-Up Calculations: 

Effects of the considered production route shifts
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