
BiCRS - Biomass Carbon Removal and Storage 
RCA Carbon has elected to be an early adopter of Recommendations from 
the Innovation for Cool Earth Forum ICEF Roadmap. The Findings and 
Recommendations as contained in the BiCRS Roadmap align well with the 
intentions behind our Regenerative Coconut Agroforestry model and we 
believe that our development projects situated in the Global South will be 
able to demonstrate the BiCRS concepts in action.

The ICEF BiCRS Roadmap was prepared to facilitate dialogue at the Sev-
enth Innovation for Cool Earth Forum (October 2020) and published in 
January 2021, as a new hybrid approach to biomass utilisation within 
global climate change objectives.

BiCRS Roadmap Findings and Recommendations

Finding 1: Using biomass, several 
gigatons of CO2 could be removed from 
the atmosphere and stored underground 
or in long-lived products each year. 

Existing analyses suggest 2.5-5.0 
GtCO2/y of global potential by 
mid-century without environmental 
damage or negative impacts on food 
security. This estimate is based on 
currently available waste biomass, 
working land, infrastructure, and 
agricultural and forestry technologies. 
With innovations in biomass 
conversion, technology-enabled 
biomass tracking, and agricultural and 
forestry practices, this figure could be 
even larger. 

Finding 2: Energy production is not the 
only way that biomass can be used in 
combination with carbon capture to 
store CO2 underground or in long-lived 
products. 

Bioenergy with carbon capture and 
storage (BECCS) has received 
considerable attention in the climate 
change literature. But other ways to 

FINDINGS use biomass to sequester CO2 for the 
long-term are emerging. They include 
long- lived products (e.g., biochar), 
biomass conversion and disposal (e.g., 
biomass to bioliquids followed by 
deep geological injection), and direct 
transfer of biomass far away from 
atmospheric reach (e.g., deep-ocean 
disposal of macroalgae). 

Finding 3: Governance and accounting 
issues are key challenges to BiCRS and 
may set its practical limits. 

BiCRS approaches that do not use 
waste feedstocks share many of the 
same challenges facing nature-based 
approaches to carbon removal, 
including leakage, additionality, 
double-counting and permanence. 
Widely-accepted standards do not 
exist, and significant governance and 
accounting issues must be addressed 
for widespread acceptance and 
adoption. 

Finding 4: The carbon removal value of 
biomass may increasingly exceed its 
energy value. 
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conversion, modular fast pyrolysis, 
forest and farm monitoring and 
accounting (a combination of sensors, 
artificial intelligence and remote 
sensing), and genetic modification of 
common crops to enhance carbon 
uptake and durability. These 
technologies should be the focus of 
innovation policy, as part of a strategy 
to develop and deploy BiCRS systems 
in key markets. In addition, new 
pathways not linked to energy 
production (e.g., bioliquid deep 
injection and macroalgae deep marine 
disposal) are in early stages but appear 
promising in terms of cost, scalability 
and technical viability. 

Finding 7: Without proper governance 
and standards, BiCRS could be 
counterproductive with respect to 
climate mitigation, biodiversity 
conservation, food security and rural 
livelihoods. 

Experience demonstrates that biomass 
cultivation, harvesting and trade can 
lead to ecosystem damage and poor 
outcomes of many kinds. Risks include 
permanent loss of biodiversity; 
damage to forests, soils and wetlands; 
reduction in agricultural yields; food 
security threats from elevated prices 
and loss of local food cultivation; 
leakage and displacement of 
agricultural and silvicultural 
production with associated carbon 
leakage; and marine ecosystem 
impacts. As BiCRS pathways grow and 
scale, care is required to monitor for 
poor outcomes, apply international 
standards and law, and shield 
vulnerable ecosystems from 
unsustainable and climate destructive 
practices. 
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Biomass has low energy density. In 
contrast, biomass is effective at 
harvesting CO2 from the air and 
converting that CO2 into a form that 
is readily transported and stored. In a 
carbon-constrained world, the ability 
of biomass to harvest atmospheric 
carbon has a value that may exceed 
the value of net energy production. 
Biomass used in processes that 
sequester carbon should be viewed as 
valuable for this “carbon service,” as 
well as for any energy services it 
provides. 

Finding 5: Many technologies and 
practices required for BiCRS are already 
mature. 

Key technology elements in BiCRS 
processes include drying, pelletizing, 
gasification, anaerobic digestion, 
biomass boilers, CO2 capture and 
separation, and geological storage 
monitoring. Key practices include 
sustainable harvesting, biomass 
transportation and hybrid culture 
development. These mature 
technologies and practices are 
commercially available at scale today 
in global supply chains. Specific 
improvements (e.g., conversion 
efficiency, waste handling, capital cost 
reductions) are likely with modest 
investments and additional 
commercial practice. 

Finding 6: A few key technologies and 
practices require deliberate focus to 
speed development and provide insight 
into BiCRS governance and scale-up. 

Some technologies with the potential 
to play important roles in BiCRS 
require further development. These 
include biomass to hydrogen 



Recommendation 1:  We introduce a 
new term — biomass carbon removal 
and storage (BiCRS). We recommend 
adoption of this term and the approach 
it reflects in considering the potential 
role of biomass in achieving net-zero 
global greenhouse gas emissions.

 The BiCRS framework focuses on the 
value of biomass for carbon removal 
and long-term storage underground 
or in long-lived products. It calls for 
projects that do no damage to—and 
ideally promote— food security, rural 
livelihoods, biodiversity conservation 
and other important values. 

Recommendation 2: We recommend 
that development of BiCRS technologies 
and projects focus first on waste 
biomass. 

Municipal solid waste, agricultural 
waste, forest waste and sewage are 
rich in carbon that recently came from 
the atmosphere. These resources are 
widely available and can support 
initial deployments of BiCRS while 
issues of appropriate and monitorable 
biomass production are rich in carbon 
that recently came from the 
atmosphere. These resources are 
widely available and can support 
initial deployments of BiCRS while 
issues of appropriate and monitorable 
biomass production are addressed.

RECOMMENDATION Recommendation 3: We recommend a 
framework in which BiCRS projects start 
with the guiding principle “Do no harm.”

 Biomass removal and storage can 
create risks related to food security, 
biodiversity loss, eco-colonialism and 
other issues. Projects should only be 
pursued after applying a 
precautionary principle, addressing 
any such risks and seeking co-benefits 
in these areas along with carbon 
removal from the atmosphere. 

Recommendation 4: We recommend 
an innovation roadmap for BiCRS, 
focusing on hydrogen, fast pyrolysis and 
selected non- energy pathways. 

The specifics of the roadmap, detailed 
above, include rapid development of 
large-pilots and demonstrations 
across both technology and practice. 
Since the BiCRS framework allows for 
transport of biomass, CO2 or finished 
goods, geological storage assessment 
should be a formal part of technology 
development, especially in key 
biomass-producing and exporting 
nations. Moreover, some pathways 
with substantial potential have 
received little support to date. We 
recommend R&D investments in areas 
including direct conversion of wet 
biomass, salty biomass feedstocks and 
conversion; new and advanced drying 
systems; and other “balance of 
facility” pathways to improved 
efficiency and cost reduction. 
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Recommendation 5: We recommend a 
targeted effort to develop monitoring, 
reporting and verification (MRV) for 
BiCRS. 

Rapid technology changes regarding 
our ability to monitor and quantify 
biomass carbon accumulations hold 
enormous promise. Although the core 
aspects of biomass quantification are 
scientifically sound and reasonably 
understood, many critical topics 
require study and development. These 
topics include soil carbon fluxes, 
robust life-cycle accounting, 
macroeconomic leakage and 
ecosystem benefits. We propose a 
decade-long, focused effort by a set 
of nations to help clarify these issues 
and a new institutional role to gather 
and share scientific and commercial 
data of high relevance. 

Recommendation 6: We recommend a 
set of nations and companies lead 
development of the frameworks, 
methodologies and standards that must 
underlie gigaton-scale BiCRS as an 
industry. 

A subset of producing nations 
(including Brazil, the US, Indonesia, 
Malaysia and some African nations) 
together with consuming nations (the 
UK, the EU, Japan, Korea and the US) 
could help provide enough clarity in 

the years ahead. Locally sourced and 
converted biomass (including wastes 
and by product biomass) could lay the 
foundation for commercial standards 
for MRV and CO2 disposal. We 
recommend leading companies and 
non-governmental institutions (e.g., 
IEA) launch a set of discussions and 
convenings, perhaps as part of the 
Clean Energy Ministerial or alongside 
the G20 meetings. The UN 
Framework Convention on Climate 
Change (UNFCCC) could launch a 
BiCRS Platform modelled after its 
REDD+ Platform as a global venue for 
this dialogue. Since standards for 
practice, accounting and sustainability 
will ultimately serve companies over 
the long-term, we recommend 
companies participate actively in 
these discussions (as some have 
already). 

For more information please contact 
us: info@rcacarbon.com


