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All paths to 2 C̄ go through zero

National Academy of Sciences. Negative Emissions Technologies and Reliable Sequestration: A Research Agenda. 2019. p. 3



There are two newcarbonbuckets that need to be filled 

Low energy High energy

10 GT/yr
Carbon Products

by 2050

Where new carbon is sourced, where it is directed, or how it is used matters a lot. 

10 GT/yr
CO2 Removal

by 2050



Current bioeconomy = ethanol bioeconomy

https://ethanolrfa.org/wp -content/uploads/2019/02/RFA2019Outlook.pdf 4



Carbon pricing redefines biomass from Ɵenergy cropƠ to Ɵcarbon removal crop"

BiCRSRoadmap, 2021

Value of CO2 in ton 
of biomass
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Oil ($40/bbl)

Nat Gas ($4/MMBTU)

Coal ($60/ton)

Pellet ($30/ton)

Illustrative optimal uses of biomass for energy content vs carbon removal at different carbon prices

Above ~35 $/tCO2, carbon content of biomass is more 
valuable than equivalent energy content of natural gas 
at 4 $/ MMBtu



Are we thinking about the bioeconomy the wrong way?
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A bioeconomy that optimizes for energy product 
recovery and offers carbon reductions by 
displacing petroleum

Bioenergy Bioeconomy Drawdown Bioeconomy

A bioeconomy that optimizes for carbon 
drawdown and offers energy reductions by 
displacing DAC



Drivers for innovation ƚNegative Carbon andNegative Land Use
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Carbon / GHG Emissions

Our global economy needs to be structured in a way that incentivizes not only land and carbon 

ΨƴŜǳǘǊŀƭƛǘȅΩΣ ōǳǘ ǇǊƻƳƻǘŜǎ ōŜŎƻƳƛƴƎ ōƻǘƘ ŎŀǊōƻƴ ŀƴŘ ƭŀƴŘ ƴŜƎŀǘƛǾŜΦ 

Carbon / GHG Emissions Reductions Land Sparing


