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Net zero strategies
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Source: https://netzeroamerica.princeton.edu/



15 Clean Pathways for H2, FTL, and SNG Productions 
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Levelized Cost of Carbon Mitigation (LCCM)

𝐋𝐋𝐋𝐋𝐋𝐋𝐋𝐋𝐋𝐋𝐋𝐋𝐋𝐋𝐋𝐋𝐋𝐋 𝐜𝐜𝐜𝐜𝐜𝐜𝐜𝐜 𝐨𝐨𝐨𝐨 𝐟𝐟𝐟𝐟𝐟𝐟𝐟𝐟 (𝐋𝐋𝐋𝐋𝐋𝐋𝐋𝐋) =
Sum of cost over the life time ($)

Sum of energy produced over lifetime (GJ)

𝐋𝐋𝐋𝐋𝐋𝐋𝐋𝐋 𝐜𝐜𝐜𝐜𝐜𝐜𝐜𝐜𝐜𝐜 𝐆𝐆𝐆𝐆𝐆𝐆𝐆𝐆 =
Sum of life cycle GHGs over the life time (t CO2e)

Sum of energy produced over lifetime (GJ)

𝐋𝐋𝐋𝐋𝐋𝐋𝐋𝐋𝐋𝐋𝐋𝐋𝐋𝐋𝐋𝐋𝐋𝐋 𝐜𝐜𝐜𝐜𝐜𝐜𝐜𝐜 𝐨𝐨𝐨𝐨 𝐜𝐜𝐜𝐜𝐜𝐜𝐜𝐜𝐜𝐜𝐜𝐜𝐦𝐦𝐦𝐦𝐦𝐦𝐦𝐦𝐦𝐦𝐦𝐦𝐦𝐦𝐦𝐦𝐦𝐦𝐦𝐦 𝐋𝐋𝐋𝐋𝐋𝐋𝐋𝐋 =

Financial cost
GHG reduction

=
LCOFevaluated technology − LCOFbenchmark $ per GJ energy

GHGbenchmark − GHGevaluated technology t CO2e per GJ energy

&

4Source: Parkinson, B., et al. "Levelized cost of CO 2 mitigation from hydrogen production routes." Energy & environmental science 12.1 (2019): 19-40.



LCCM Facilitates Cross Fuel Comparison
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Levelized Cost of H2 as function of CO2 price
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Source:  Cheng et al (in preparation)
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Slope = life cycle GHG emissions (t CO2e/GJfuel)
Negative slope = negative GHG emissions



Levelized Cost of FTL and SNG as function of CO2 price
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aLevelized cost of FTL Levelized cost of SNG



Key takeaways

1. Levelized cost of carbon mitigation (LCCM) facilitates 
cross fuel comparisons.

2. Hydrogen is less expensive to decarbonize than liquid 
fuel and natural gas.

3. Biomass with CCS plays a potentially important role in 
reaching net-zero emission goals.
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