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Motivation: Cost-optimal transformation paths in the industry
sector

€

Green Fuels Electrification

Technology

Kosten 

1) CAPEX, OPEX 

Technology

2) Infrastructure

3) …

„Isocarbs“

Cost-Optimal

Tobias Hübner, FfE and TU München, Smart Energy Systems Conference 2020 
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Motivation: Synthetic Fuels in the German industry sector

Synthetic Fuels in 

the scenarios

 A high level of climate protection requires a substantial utilization of 

synthetic fuels in the industry in 2050 (CP-Scenario)

 Without a specified climate protection level, synthetic fuels are energetically 

not necessary in industry in 2050 (Ref-Scenario)

Which relevant factors affect the use of synthetic fuels in the 

industry?Literature: /FfE-39 20/
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Research Focus

1) Assessment of the absolute consumption 

of synthetic fuels in the German industry at a 

high level of climate protection

2) Comparision of the result according to 

synthetic fuels with other German industrial 

scenarios to classify the calculated values

3) Derive relevant factors for the use of 

synthetic fuels in industrial modelling

Tobias Hübner, FfE and TU München, Smart Energy Systems Conference 2020 
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Methodology

Tobias Hübner, FfE, Smart Energy Systems Conference 2020 

Derive relevant factors for the use of synthetic fuels in 

industrial modelling

Construct and simulate consistent industrial transformation 

paths with different climate protection level

Compare the result of synthetic fuels use with other German 

industrial scenarios to classify the calculated values

Assess the energy carrier-specific synthetic fuel 

consumption for each simulation year in the paths



7

Preliminary results (1)

Tobias Hübner, FfE, Smart Energy Systems Conference 2020 

1) Ref-Scenario (46 % GHG abatement in 2050 compared to 1990): The use of synthetic fuels is not necessary

2) CP-Scenario (88 % GHG abatement in 2050 compared to 1990):

 2050: 134 TWh Syn. Gas, 21 TWh Hydrogen, 8 TWh Syn. Oil  Synfuels account for ~30% of final energy consumption in 2050

 Synthetic coal is only needed to a limited amount in the scenario for a transition period between 2030 

and 2040, before cheaper GHG abatement options such as biomass availability increase

Literature: /FfE-39 20/
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Preliminary results (2)
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More biomass and/or synthetic fuels are the prerequisite for achieving high climate protection in the 

industry

Literature: /FfE-39 20/, /BCG-01 18/, /DENA-01 18/, /UBA-10 17/, /BMUB-06 15/
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Preliminary results (3)

Tobias Hübner, FfE, Smart Energy Systems Conference 2020 Literature: /FfE-39 20/

Hydrogen

The use of hydrogen requires changes in technology in the industry. Accordingly, the use of hydrogen depends largely on 

the following factors: 

Other synthetic fuels: Syn. gas, coal and oil  

The use of synthetic gas, coal and oil does not require a change of technology and therefore depends largely on the 

following factors in the model:

 previous use in industry of the „reference fossil energy carrier“ 

 availability and cost of other GHG abatement measures

 Technology and application availability  

 Other technologies like recycling steel

 Technology diffusion rates according to facility lifetime and other restrictions 

 GHG abatement costs

 Classic “fallback option” due to high systemic efficiency losses
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Final consideration with limitations, conclusion and outlook

Tobias Hübner, FfE, Smart Energy Systems Conference 2020 

Limitations Conclusion Outlook

 So far, apart from the reference 

scenario, no sensitivity analyses with 

different GHG reduction targets have 

been calculated

 Industrial measures and technologies 

have not been jointly optimized. 

Competition between the use of 

synthetic fuels and other GHG 

abatement technologies is only 

occasionally considered in the model

 The results contribute to the 

cost-efficient use of 

synthetic fuels in industry 

and thus serve as a basis for 

political decisions

 "As much as necessary for 

climate protection, as little 

as possible for efficiency 

reasons"

 Overall optimization of all GHG 

reduction measures and the 

importance of synthetic fuels in 

the model

 Perform sensitivity analyses 

based on the climate 

protection level and derive 

the importance of synthetic 

fuels
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Backup: Emission factors and energy costs


