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Biomass Carbon Removal 

and Storage (BiCRS)

Systems that utilize biomass 

resources and bioconversion 

technologies to achieve net removal 

of carbon from the atmosphere into 

durable storage, sometimes 

producing bio-energy/products.
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There is a significant opportunity for BiCRS 

to contribute to climate mitigation.

4

U.S. EXAMPLES

1Pett-Ridge et al. (2023) Roads to Removal; 2Malone et al. (2023) Harvested winter rye energy cover crop: multiple benefits for North Central US 

Reduce greenhouse gas (GHG) emissions ~100-1200 Mt CO2e/year.1

Displace fossil-derived resources ~8-16 billion gallons of aviation fuel/year.1

Improve land systems
~30% reduction in nitrate-nitrogen from winter biomass 

crops on existing fallow annual cropland in five states.2

Provide Carbon Dioxide Removal (CDR) ~600 Mt to >1 Gt/year.1



But most of this 

potential does not 

exist today.

 

Carbon markets 

are the main model 

for financing 

BiCRS projects. 
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For BiCRS to reach 

its potential, strong 

standards are 

needed to build trust 

and credibility. 

But protocols to 

certify credits are 

proliferating.

7 Data from CDR.fyi
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Do the methodologies ensure that the generated credits 

represent a ton of net carbon dioxide removed?
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There are many features that are critical to effective 

carbon accounting in protocols. 
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PRELIMINARY RESULTS

Overall system
Biomass production/ 

collection
Bioconversion Storage 

▪ Embodied 

emissions

▪ Uncertainty

▪ Alternative fate

▪ Production 

emissions

▪ Leakage

▪ Baseline 

Determination

▪ Avoided 

emissions

▪ Coproduct 

allocation

▪ Storage site 

MMRV

▪ Leak mitigation/ 

insurance



There is 

a range in 

protocol rigor.
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PRELIMINARY RESULTS



There is a lack of harmonization across existing 

protocols with regard to biomass production and 

sourcing standards. 

Existing protocols have varied system boundaries 

that impact GHG accounting and actual climate 

impact.

Protocols can provide both ease of 

implementation and rigor. High-quality default 

values might reduce multiple burdens to 

innovation while ensuring GHG benefits.

Emergent takeaways

PRELIMINARY RESULTS

Register for updates



Thank You



The Better BiCRS 
Opportunity
Edie Juno
Climate & Land Use Program Manager
National Wildlife Federation

#NewYorkClimateWeek2025



Avoiding “Carbon Tunnel Vision”

• Too late for solutions that address one challenge 
while exacerbating others

Climate 

Change

Biodiversity 

Loss
Pollution

• Parallels with nature-based solutions challenges

• Opportunity costs of using “wastes and residues”



Planetary 
Boundaries
• Johann Rockström et al. (2009)

Figure: CC BY-NC-ND 3.0. (Azote for Stockholm Resilience Centre, based on analysis in Richardson et al 2023)

• Identifies nine processes that 
are critical to the stability and 
resilience of the Earth system 
as a whole

• 2025 analysis by Braun et al. – 
assessed BECCS in the 
context of multiple planetary 
boundaries 



Potential Criteria for Better BiCRS

• Does it allow for on-site/distributed utilization and 
flexibility in feedstock, based on what is available 
and most suitable to achieve other goals?
⚬ Could it support invasive species management, or disaster 

response and recovery?

• Does it address real residue/waste disposal 
challenges, or might it create a perverse incentive 
to create more waste or intensify extraction?



Potential Criteria for Better BiCRS
• Does it make us less likely to exceed planetary 

boundaries?
⚬ Does it reduce the need for fertilizer in managed areas, or 

does it increase it? 

• Does it help to us to address more than one 
societal challenge?
⚬ Does it support efforts to enhance ecosystem resilience to 

climate change?

⚬ Could it help to mitigate the harm of environmental 

contaminants and toxins?



• Sufficient safeguards for biodiversity, ecosystems, and 
communities and guidelines for rigorous accounting should be 
in place – for both feedstock sourcing and utilization pathways 

Better BiCRS, with Biodiversity & 
Planetary Boundaries in Mind

• Multiple planetary boundaries exist – let’s not repeat mistakes

• BiCRS should effectively and adaptively address other 
challenge(s) humanity faces while providing CDR benefits 
⚬ Ecosystem restoration, agriculture, water treatment



Thank You
Edie Juno
junoe@nwf.org
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$20M

Re-Envisioning the Future of 
Biomass
Dr. Charlotte  Levy - Science & 

Innovation Team
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