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Glossary and abbreviations

AIR: This document: The Applied Innovation Roadmap for CDR

BECCS: Bioenergy with carbon capture and sequestration

CDR: Carbon Dioxide Removal; CDR includes any activity specifically enacted to 
remove carbon dioxide from the atmosphere or ocean and store it in Earth's biosphere 
or lithosphere.

CDR approach: A set of interventions for removing carbon dioxide from the 
atmosphere that should be viewed together, for evaluation and scoping purposes, 
because they share similar inputs, impacts, mechanics, and or risks

CDR taxonomic category: A grouping of similar CDR approaches; the AIR uses four 
major taxonomic categories: biogenic CDR, geochemical CDR, synthetic CDR, and 
storage of carbon dioxide.

Critical path activities: Activities that must be completed to advance a given CDR 
approach toward technical viability at scale

Demonstration facility:  An industrial system used to validate a CDR approach for 
commercialization. It is larger than a pilot plant, and is the final stage in the research, 
development, and demonstration of a new CDR approach.

DOE: The U.S. Department of Energy; responsible for much of the public funding for 
CDR to date. 

FOAK: First of a kind; FOAK facilities are built to test whether an approach can work at 
a commercial scale.

GHG: Greenhouse gas

LCA: Life cycle assessment; these analyses are required to determine the net carbon 
dioxide removal of an approach across all its component activities. 

Low-carbon energy: Any form of electricity generation that does not produce 
significant carbon dioxide emissions

LPO: 31 "=H9JLE=FL G> #F=J?QӐK *G9F .JG?J9EK ->>A;=

MRL: Market readiness level; the state of market diffusion of a CDR approach after its 
having achieved technical viability at scale.

MRV: Measurement, reporting, and verification, sometimes  measurement, monitoring, 
reporting, and verification (MMRV); these are necessary steps in validating that carbon 
dioxide has been removed from the atmosphere and durably stored.

NOAK: Nth of a kind; NOAK facilities or deployments are made after a successful first 
demonstration and are important for testing approaches under different geographies 
and varied conditions. 

O&G: Oil and gas

Path-boosting activity: RD&D projects that are not critical path but have the potential 
to boost progress and outcomes

Pilot plants: A pre-commercial production system that employs new production 
technology and/or produces small volumes of new technology-based products, mainly 
for the purpose of learning about the new technology 

RD&D: Research, development, and demonstration; the activities necessary to take an 
approach from its current technical state to demonstration at commercial scale. 

Roadmaps: A proposed set of prioritized and sequenced RD&D activities for advancing 
CDR approaches to technical viability at scale

TEA: Technoeconomic assessment; a method for evaluating the economic 
performance of a technology

Technical projects: RD&D activities that are covered in this AIR

Technical viability at scale: The ability of a CDR approach to successfully remove 
carbon dioxide from the atmosphere, store it, and measure the process at scale for a 
competitive cost

TRL: Technical readiness level; the TRL is used to consistently and empirically assess 
the technical maturity of an approach. TRLs can be useful to inform what funding an 
approach should receive next and how close it is to widescale deployment.
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Who and what this roadmap is for

1. Greater global visibility into what CDR RD&D is underway and what is needed

2. Increased, coordinated funding for RD&D gaps in CDR, especially critical path projects identified in the AIR

Audience Anyone in a position to helpadvance the technical readiness of CDR for scaled deployment. This includes:

Policymakers

Purpose of this work
To offer a comprehensive, objective, and action-oriented perspective on how to best advance the 
technical viability at scale of 32 carbon dioxide removal (CDR) approaches this decade

Students, 
educators, and 
other learners

Technology developers 
and 

venture capitalists

Government funding 
agencies, private donors, 

and other research 
funders

Scientists and 
researchers focused on 

basic research

Anyone else in a position to shape, 
support, fund, or conduct CDR RD&D

Intended 
Impact
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This Applied Innovation Roadmap (AIR) describes critical path RD&D activities for 32 CDR approaches. 
It is not an assessment of which of the 32 should be prioritized.

THIS AIR INCLUDES (for all 32 approaches) THIS AIR DOES NOT INCLUDE

An assessment of the challenges and risks to achieving 
technical viability at scale across scalability, secure 
storage, measurement, and cost

Modeling of current and future costs

An assessment of technical readiness levels, the current 
state of RD&D, and a roadmap for future technical and 
RD&D projects

An assessment and roadmap for actions needed to establish a 
scaled, sustainable CDR industry, that are not technical

A menu of proposed projects, with project scopes, 
timelines, budgets, and costs

Information on who should fund these projects or optimal 
funding mechanisms, e.g., grants, prizes, results-based 
payments, etc.

Roadmap scope and reach

NON-TECHNICAL NEEDS

Systems integration and 
infrastructure

Supply chain development

Workforce development

Social license and 
accountability regimes

Scaled demand

Addressing these omissions would require potential follow-on work, such as roadmaps for non-technical projects.
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How to navigate this roadmap

CONTENT

1. Definition  of the approach

2. Summary of the roadmap findings

3. Risk assessment: An evaluation of risks to achieving technical viability at scale

4. Cost improvement potential: An assessment of two key drivers of learning rates

5. Current state of RD&D: A mapping of companies, plus other notable activities

6. Success story to 2100: An optimistic scenario for technical viability and deployment

Introduction

Executive summary

Overviews of the four major categories of CDR

7. Roadmap: Timeline, scope, and funding for proposed RD&D activities
8. Pre-demo projects : Scoping of pre-demonstration activities on the roadmap
9. Demonstration  projects : Scoping of demonstration activities on the roadmap 
10. Path-boosting projects : Scoping of path-boosting activities on the roadmap

Policymakers: 
Å Executive summary and category overviews

Technology developers and venture capitalists:  
Å Slides 2-6 of each approach 

Government funding agencies and other donors:
Å Slides 7-10 with a focus on demonstration 

Researchers: 
Å Slides 7-10 with a focus on R&D gaps

Students, educators, and other learners: 
Å Executive summary and category overviews
Å Slides 1, 2, 3 and 6 of each approach

USER CATEGORY

After the overviews are deep dives on individual CDR approaches:

Appendix
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