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Motivation
The Need for Energy Imports – A German Perspective

F. Wiese et al.: Strategies for climate 
neutrality (2022). 
DOI: 10.1016/j.rset.2021.100015.
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Scenarios:



TTD Evaluation of an Iron-based Circular Energy Economy for Carbon-free Power Supply  | Jannik Neumann  |  27.11.2023  |  3

  

Motivation
The Need for Energy Imports – A German Perspective

F. Wiese et al.: Strategies for climate 
neutrality (2022). 
DOI: 10.1016/j.rset.2021.100015.

P
ri

m
ar

y 
en

er
gy

 d
em

an
d

 (
TW

h
)

G
H

G
 r

ed
u

ct
io

n
 (

%
 c

o
m

p
. t

o
 1

9
9

0
)

Scenarios:

Imports of synthetic energy carriers will be one of 
the pillars of future German climate neutrality! 

Which energy carriers can serve this purpose?
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Fe2O3 + 3 H2 → 2 Fe + 3 H2O 2 Fe + 1,5 O2 → Fe2O3 

Transport
ReleaseStorage

Iron combustion

Particle size ~20μm

Retrofitting existing

coal power plants

Iron-based Energy Cycle
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Techno-Economic Assessment

Energy Densities Investigated Process Chain
• Energetic Assessment
• Economic Assessment

Evaluated Energy Carriers
• Fossil Energy Carriers

• Coal 
• (Liquified) Natural Gas

• Green Energy Carriers
• Iron
• (Liquified) Hydrogen

Debiagi et al.: Iron as a sustainable 
chemical carrier of renewable 
energy (2022). 
DOI: 10.1016/j.rser.2022.112579.
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Techno-Economic Assessment
Energetic Assessment

Short distance (3000 km)  Long distance (18000 km) Conclusions

► Iron as an energy carrier shows 

competitive energetic efficiencies 

compared to hydrogen

► Higher energy demand for 

production is (over)compensated 

by favorable transport and 

storage characteristics

Neumann et al.: Techno-economic 
assessment of long-distance supply 
chains of energy carriers (2023). 
DOI: 10.1016/j.jaecs.2023.100128.
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Conclusions
Short distance (3000 km)  Long distance (18000 km) 

Techno-Economic Assessment
Economic Assessment

► Economic evaluation 

demonstrates advantages of iron 

over hydrogen

► Higher production costs are 

overcompensated by favorable 

storage, transport, and retrofit 

potential

Neumann et al.: Techno-economic 
assessment of long-distance supply 
chains of energy carriers (2023). 
DOI: 10.1016/j.jaecs.2023.100128.
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Conclusion and Outlook

Conclusion

► Crucial role of storage and transport of renewable 
energy for the energy transition

► Iron as an energy carrier: 

► Demonstrating competitive energetic efficiencies

► Economic advantages over hydrogen

Outlook

► Comprehensive assessments using exergy analyses

► Integration of ecological factors and considerations

Potential to play a significant role in the transition 
to a more sustainable, reliable energy future
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