Climate Tech Bookmarks

By Grant Faber

Contents

Carbontech 7
Academic Articles . . . . . . L 7
Repositories . . . . . . L e 7
REVIEWS . . . . 7
Targetsand IAMS . . . . . L e 9
Earth Systems . . . . . . . . e 11
DAC Technology . . . . . . . . o e 12
StOrage . . . . e 16
CCU . 16
LCAand TEA . . . . . e 18
Markets and Industry . . . . . . L L e e 24
POIILICS . . . . o 24
Mitigation Deterrence/Moral Hazard . . . . . . . . . . . . . e 25
Thermodynamics and Energy . . . . . . . . . . e 25
Bibliometric and Patent Analyses . . . . . . . . . . L 26
EXPert SUNVeYS . . . . . e e e 26
Methane Removal . . . . . . . . . . 26
New Tech ldeas . . . . . . . . 27
Articles . . . 27
Statusand Trends . . . . . . . . . e 27
Major Deployments . . . . . . . e e e e e 30
Substack . . . .. 31
DAC . 32


https://www.linkedin.com/in/grfaber/

Reports . . . . . 33

Repositories . . . . . . 33
Market Reports and OVEIVIEWS . . . . . . . . . 0 o e 34
Scalability . . . . 35
COSES . . o 35
DOE and NREL . . . . . . . . e e e 35
Global CCS Institute . . . . . . . . . e 36
Region-Specific . . . . . . . 36
Corporate BUYErs . . . . . . . 36
Industrial Integration . . . . . . . . e 37
Job Creation and Economic Benefits . . . . . . . . . . L 37
SAF and E-Fuels . . . . . . 38
Chemicals . . . . . . 38
MCDR, ERW, and BiCRS . . . . . . . . . 38
Organizations . . . . . . . . . e e 39
Trade GroUuPS . . . . . o o e 39
Policy Groups . . . . . . o e e e 40
System Testing . . . . . . . e 40
ComPpanies . . . . . . e e 40
DAC . o 41
Investors and Accelerators . . . . . . . L 41
Frontier, Stripe, Milkywire, and Shopify . . . . . . . . . . L 41
INSUraNCe . . . . . . 42
Offsets . . . . o 42
Articles and Reports . . . . . . . L e e 43
Offset Trackers . . . . . . . e e 44
Standards Ratings Bodies, VVBs, and Corporate Accounting . . . . . . . . . . ... .o 45
Marketplaces and Platforms . . . . . . . . . . L e 45
CritiCiSM . . . . . 46
MRV e e 47
Articles and Reports . . . . . . L 47
MRV Landscape Mapping . . . . . . . . . e e 48
MRV Organizations . . . . . . . . o o e e e 48

General Methodologies . . . . . . . . . e 49



Specific Company Methodologies . . . . . . . . . . . 50

StOrage . . . .o e 50
AIrMINers VIdeos . . . . . . . . 50
Policy . . . . e 51
CDR Policy Options and Recommendations . . . . . . . . . . . . . . i i i 51
Government CDR Procurement . . . . . . . . . . . e e 52
Trackers and Specific Bills . . . . . . . . . . L e 52
International Policy . . . . . . . L e 53
Municipal Involvement . . . . . . . . L e e 55
A5Q . s, 55
DAC . . 55
ERW . o 55
Marine CDR . . . . . . o 55
Equity and FF Involvement . . . . . . . . . . L e 56
Overview Materials . . . . . . . . e 56
Academic Articles . . . . . . L 56
Polling and Perceptions . . . . . . . . . . e e e 57
Community Ownership and Engagement . . . . . . . . . . ..o 58
Specific Projects . . . . . . . . e 58
Leftismand CDR . . . . . . . . . 59
Fossil Fuel Involvement . . . . . . . . . . 59
CritiCisSm . . . . 60
DAC . . o 60
Marine CDR . . . . . . o e 60
BICRS . . . 61
Soil Carbon Sequestration . . . . . . . L L e e 61
CCS . o 61
CCUaNd Storage . . . . . . . o o e e 61
Overviews and Resource Compilations . . . . . . . . . . . . . e 62
ArtiCleS . . . L 63
Gaps and Opportunities . . . . . . . . L e 63
Videos and Podcasts . . . . . . . . .. 63
Podcasts . . . . . . . . 63

CDR OVEIVIEWS . . . o v i v e e e e e e e e e e e e e s e e e e 64



EVENtS . . . . 64
Mapsand Siting . . . . . . . e e 64
DOE MaPS . . . . . o 65
Calculators, Databases, and Art . . . . . . . . L 65
Cleantech 67
Companies, Organizations, and Jobs . . . . . . . . . . . L 67
Investors and Accelerators . . . . . . . L e 67
Company LiStS . . . . . . . . e 67
JODS . L e 68
FOAK and Project Finance . . . . . . . . . . . e e e e e e e e e 68
Articles . . . L e e 69
Climate Tech VC . . . . . . e 69
RepOrtS . . . . . e e e 70
Compilations and Overview Reports . . . . . . . . . . e e e e 70

IEA . 70
DOE . . . 71

RMI 71
Startup ReSOUrces . . . . . . . . e 71
Chemistry and Chemical Engineering . . . . . . . . . . . . e e e 71
Energy . . . . e e 71
Academic Articles . . . . . . L e 72
ArtiCleS . . . . e 72
Financing . . . . . . e 72
Wikipedia . . . . . . e 73
24]7 Carbon-Free Energy . . . . . . . e e e e 73
Energy Storage . . . . . . . e 73
Hydrogenand Heat . . . . . . . . . . . . . . e e 74

Academic Articles . . . . . . L e e e e 74



Metal . . . . 75
Steel . . o 75
Cultivated Meat . . . . . . . . . . 75
Climate Change 77
Articles . . . . 77
Fossil Fuel Industry . . . . . . . . e 77
Companies and ECONOMICS . . . . . . . . . . o o i e e e e e 78
MIlestones . . . . . . L 78
JUSLICE . . o o 78

VOX . o o 78

The Atlantic . . . . . . . . 79
BBC . . . 79
Outletsand BIOgS . . . . . . . . o 79
Academic ArtiCles . . . . . . . L 79
Mortality, Social Costs, and Inequality . . . . . . . . . . . . . 80
Oiland Gas ComMPanies . . . . . . . v v i e e e e e e 80
GWP . e 81
SYSIEMS . . . e e e e 81
Modeling . . . . . L 81
SOIULIONS . . . o o o 81
Milestones and Climate Goals . . . . . . . . . . . . . 82
Agriculture . . . . L e 82
Emissions Modeling . . . . . . . . 82
Paris Agreement and Net Zero Progress . . . . . . . . o o o e e 82
Electricity and Energy EmISSIONS . . . . . . . . .. 83
Pledge and Action Trackers . . . . . . . . . . . 83
Rhodium . . . . 83
OurWorldinData . . . . . . . . e 84
Calculators and TOOIS . . . . . . . . L 84



GeO0ENgINEEING . . . . . v o e e e 84
Academic Articles . . . . . . e e e e 85
Energy Geopolitics . . . . . . . L 85
Tech Modeling 87
Scholars . . . . e 87
AcademiC ArtiCleS . . . . . . . . e 87
Climate Tech . . . . . . e 88
TRLs, MRLs, and ARLS . . . . . . . e e 89
Articles and Podcasts . . . . . . . . . e e 89
TEA and COSt RESOUICES . . . . . . . . o o e e e e e e e e e e e 89
Futures Studies, Progress, and Science . . . . . . . . . . . e e 89
MEtaSCIENCE . . . . . . . o e e e 90
DOE and Federal Government . . . . . . . . . . . e 90

Superforecasting and Prediction . . . . . . . . . e e 91



Carbontech

Academic Articles

Land-Based CDR Measures
BECCS Process Safety
1977 Early CDR Proposal

Repositories

Massive NET/CDR Bibliography

Massive Al-Based CDR Citation Discovery

SEAS CDR Lit Review

Deep Blue GCI Repository

CDRXIV

GENIE Project Publications

GENIE CDR Knowledge Hub

NEGEM Project Deliverables

EGU26 CDR Presentations

EU RESCUE Publications

Oxford Energy Studies Carbon Management Programme
Royal Society on CDR

Frontiers in Climate - Negative Emission Technologies
Insights in NETs Article Collection

Jennifer Wilcox Publications

Reviews

Part 1: NET Research Landscape

Part 2: NET Costs and Potentials

Part 3: NET Innovation and Upscaling

2022 NET Comparison and Scale-Up

CDR Pathway Potentials, Costs, and Recommended R&D
NET Review

Comparison of CDR Technologies

Terrestrial and Marine CDR Comparative Review
Basic NET Overview

NET Potentials

CDR Summary

Chemistry of CDR

Review of CO2 Mineralization

Emerging Capture and Removal Technologies
Comprehensive CDR Assessment for Germany
Bio-Based CDR in Germany

Biotech for GGR Review

Adsorption CCS RD&D Review

Point-Source Carbon Capture Review

Review of Al for CDR Energy System Optimization


https://onlinelibrary.wiley.com/doi/full/10.1111/gcb.15873
https://aiche.onlinelibrary.wiley.com/doi/abs/10.1002/prs.12657
https://link.springer.com/article/10.1007/BF00162777
https://cprclimate.org/bibliography-carbon-dioxide-removal-negative-emissions-technologies/
https://climateliterature.org/#/project/cdrmap
https://deepblue.lib.umich.edu/bitstream/handle/2027.42/136610/315_CarbonDioxideRemovalOptions.pdf?sequence=1&isAllowed=y
https://deepblue.lib.umich.edu/handle/2027.42/145423
https://cdrxiv.org/
https://cdr.apps.ece.iiasa.ac.at/publications
https://cdr.apps.ece.iiasa.ac.at/
https://www.negemproject.eu/results/
https://www.egu26.eu/session/56943
https://rescue-climate.eu/resources/scientific-publications
https://www.oxfordenergy.org/carbon-management-programme/
https://royalsocietypublishing.org/toc/rsfs/2020/10/5
https://www.frontiersin.org/journals/climate/sections/negative-emission-technologies
https://www.frontiersin.org/research-topics/26402/insights-in-negative-emission-technologies-2021#articles
https://scholar.google.com/citations?user=eLflQgQAAAAJ&hl=en
https://iopscience.iop.org/article/10.1088/1748-9326/aabf9b
https://iopscience.iop.org/article/10.1088/1748-9326/aabf9f
https://iopscience.iop.org/article/10.1088/1748-9326/aabff4
https://iopscience.iop.org/article/10.1088/1748-9326/acacb3
https://www.negemproject.eu/wp-content/uploads/2024/04/D-8.4-Key-findings-and-recommendations.pdf
https://www.sciencedirect.com/science/article/pii/S2772985022000424
https://books.rsc.org/books/edited-volume/1995/chapter-abstract/4570319/Comparison-of-Technologies-and-Practices-for
https://www.sciencedirect.com/science/article/pii/S2772656825001873
https://pubs.rsc.org/en/content/articlelanding/2025/su/d5su00162e
https://link.springer.com/article/10.1007/s42729-023-01215-5
https://online.ucpress.edu/currenthistory/article-abstract/120/829/301/118795/Carbon-Removal-to-the-Rescue
https://pubs.acs.org/doi/book/10.1021/acsinfocus.7e8006
https://onlinelibrary.wiley.com/doi/abs/10.1002/cben.201500002
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=4411762
https://agupubs.onlinelibrary.wiley.com/doi/10.1029/2023EF003986
https://www.nature.com/articles/s41598-024-71017-x
https://www.frontiersin.org/journals/climate/articles/10.3389/fclim.2024.1440833/full
https://www.sciencedirect.com/science/article/pii/S175058362600085X
https://www.frontiersin.org/articles/10.3389/fenrg.2020.560849/full
https://www.mdpi.com/2227-9717/12/2/402

NASEM

NAS Negative Emissions Technologies Report
NAS Ocean CDR

CCU Markets, Infrastructure, and R&D

NAS CCU Markets and Infrastructure

NAS Gaseous Carbon Utilization Report

CDR at Airports

DAC Reviews

Classification and Roadmap for DAC R&D

DAC Technical and Market Review

DAC Review, Costs, and Learning Rates/Scaling
DAC Technology and Company Review

DAC Company Review and Potential Al Use
Review of Scientific and Commercial DAC Progress
DAC Overview

DAC Review and Emerging Approaches

Review of DAC Systems, Costs, and Impacts
Comparative DAC Sorbent Study

January 2024 DAC Deployment Review

Industrial Review of DAC

DAC Scale-Up Assessment

DAC vs. DOC Status and Scale-Up Comparison
DAC and CCU Review

DAC Lit Review

DAC Thermodynamics, Materials, and Cost Review
Keith 2005 DAC Article

mMCDR, ERW, and BiCRS Reviews

DOC Technologies Review

MCDR Review with DOC Focus

MCDR Review

MCDR Overview and Breakdown

MCDR Perspectives and Challenges
Science and Validation of mCDR

OAE Research Best Practices

ERW Review

Review of Approaches to Scaling ERW
ERW Co-Benefits, Impacts, and MRV

ERW Soil Measurement Review
Mineralization Status and Challenges

Ex Situ Mineralization Overview

Enhanced Rock Weathering in Crops
Diverse Minerals with CO2 Capture Capacity
Alkaline NETs

Review of Alkaline Waste for CDR

Review of BECCS and Biomass CO2 Utilization
BECCS Review


https://www.nap.edu/read/25259/chapter/1
https://nap.nationalacademies.org/catalog/26278/a-research-strategy-for-ocean-based-carbon-dioxide-removal-and-sequestration
https://nap.nationalacademies.org/catalog/27732/carbon-utilization-infrastructure-markets-and-research-and-development-a-final
https://nap.nationalacademies.org/catalog/26703/carbon-dioxide-utilization-markets-and-infrastructure-status-and-opportunities-a
https://nap.nationalacademies.org/catalog/25232/gaseous-carbon-waste-streams-utilization-status-and-research-needs
https://nap.nationalacademies.org/catalog/28458/carbon-removal-at-airports
https://pubs.rsc.org/en/content/articlelanding/2023/ee/d3ee01008b
https://pubs.rsc.org/en/content/articlelanding/2025/ee/d5ee01732g
https://iopscience.iop.org/article/10.1088/2516-1083/abf1ce
https://www.mdpi.com/1996-1073/16/17/6385
https://www.sciencedirect.com/science/article/pii/S2666386424000110
https://pubs.acs.org/doi/abs/10.1021/acs.energyfuels.2c03971
https://pubs.acs.org/doi/10.1021/acs.chemrev.6b00173
https://www.frontiersin.org/articles/10.3389/frsus.2023.1167713/full
https://www.sciencedirect.com/science/article/pii/S1385894724008969
https://www.mdpi.com/2076-3417/12/5/2618
https://www.sciencedirect.com/science/article/pii/S0009250923009727
https://www.sciencedirect.com/science/article/pii/S2211339825001029
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=4286353
https://www.sciencedirect.com/science/article/pii/S1385894724059102
https://www.sciencedirect.com/science/article/pii/S0360128522000764
https://www.sciencedirect.com/science/article/pii/S235218642200414X
https://pubs.acs.org/doi/abs/10.1021/acs.iecr.4c00684
https://link.springer.com/article/10.1007/s10584-005-9026-x
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=4282969
https://www.sciencedirect.com/science/article/pii/S1383586624023372
https://pubs.acs.org/doi/10.1021/acs.chemrev.5c00433
https://journals.sagepub.com/doi/full/10.1177/29768659241293223
https://www.frontiersin.org/journals/climate/articles/10.3389/fclim.2024.1506181/full
https://www.annualreviews.org/content/journals/10.1146/annurev-marine-040523-014702
https://sp.copernicus.org/articles/2-oae2023/
https://www.mdpi.com/2075-163X/14/1/75
https://www.nature.com/articles/s43017-025-00713-7
https://pubs.acs.org/doi/10.1021/acs.est.4c02368
https://www.frontiersin.org/journals/climate/articles/10.3389/fclim.2024.1345224/full
https://www.frontiersin.org/articles/10.3389/fclim.2019.00009/full
https://www.nature.com/articles/s44296-024-00031-x
https://www.nature.com/articles/d41586-020-01965-7
https://www.nature.com/articles/s41893-023-01083-y
https://www.nature.com/articles/s41467-019-09475-5
https://link.springer.com/article/10.1007/s10311-026-01899-y
https://www.sciencedirect.com/science/article/pii/S0921344921003438
https://www.sciencedirect.com/science/article/pii/S1364032124009559

Biochar Overview
Biochar's Role in CDR
Biochar Carbon Cycle Impacts

SAF and E-Fuels Reviews

System for Fuels from Sunlight and Air
Power-to-Liquid Aviation Fuel Review

Cost and Emissions Toward Net-Zero Aviation
DACCU vs. DACCS for Aviation

Role of CCUS for Net-Zero Aviation

Pathways to Net-Zero Aviation

Socio-Technical Imaginaries of Net-Zero Aviation
Climate-Neutral Aviation in EU Planning

Feasibility, Sustainability, and Failures

CDR Sustainability Limits

CDR Technologies, Scalability, and Economics

Integrated Land, Energy, and Economics Assessment of CDR Portfolios
Global Resource Supply Limits for CDR

Land Area Requirements for CDR

CDR Land Use and Constraints

Quantifying Potential of Land CDR

Biodiversity Implications of CDR

Assessing CDR Pathways with ESG Criteria

CDR Feasibility Assessment Framework

CCS Deployment Feasibility and Timelines

Analysis of Failed CCUS Projects

Explaining CCS Successes and Failures

Taxonomy of CDR Side Effects

Carbon Removal Budget

Unequal CDR Options and CDR Portfolio Construction
Systems Levers for Sustainability and Negative Emissions

Targets and IAMs

2023 Global CDR Capacity and Projections
Near-Term Supportive CDR Deployment

Near- and Long-Term CDR Targets

Uncertainty in Projected CDR Portfolios

2025 Review of Overshoot Possibilities

Inability of CDR to Truly Compensate for Overshoot
1.7°C-1.8°C w/ Overshoot Return as Likely Updated Goal
Reducing CDR Needs with Aggressive Decarb
CDR Strategy and Climate Sensitivity

Review of BECCS and DAC in IAMs and ESMs
Removal Integration into CMIP7

CDR IAMs Including DICE

CDR Representation in IAMs

Integrating NETs into IAMs


https://link.springer.com/article/10.1007/s42773-024-00366-7
https://link.springer.com/rwe/10.1007/978-3-030-67776-3_64-1
https://www.sciencedirect.com/science/article/pii/S0961953425007767
https://www.nature.com/articles/s41586-021-04174-y
https://www.sciencedirect.com/science/article/pii/S2589004224003754
https://www.nature.com/articles/s41558-022-01485-4
https://www.nature.com/articles/s41467-024-55482-6
https://pubs.acs.org/doi/10.1021/acs.iecr.0c05392
https://www.nature.com/articles/s41893-022-01046-9
https://www.sciencedirect.com/science/article/pii/S2214629624001865
https://www.nature.com/articles/s41467-023-39749-y
https://www.science.org/doi/10.1126/science.adj6171
https://www.sciencedirect.com/science/article/pii/S1750583624002408
https://iopscience.iop.org/article/10.1088/1748-9326/ada4c0
https://www.nature.com/articles/s43247-026-03348-8
https://iopscience.iop.org/article/10.1088/1748-9326/adccd9
https://pubs.acs.org/doi/full/10.1021/acs.iecr.5c02113
https://www.cell.com/one-earth/fulltext/S2590-3322(23)00547-X
https://www.nature.com/articles/s41558-026-02557-5
https://www.sciencedirect.com/science/article/pii/S2589004224026439
https://www.frontiersin.org/articles/10.3389/fclim.2022.758628/full
https://www.nature.com/articles/s41558-024-02104-0
https://www.sciencedirect.com/science/article/pii/S030142152100416X
https://iopscience.iop.org/article/10.1088/1748-9326/abd19e
https://www.nature.com/articles/s43247-024-01365-z
https://www.tandfonline.com/doi/full/10.1080/17583004.2024.2374515
https://iopscience.iop.org/article/10.1088/1748-9326/ac0a11
https://infoscience.epfl.ch/record/303200
https://iopscience.iop.org/article/10.1088/1748-9326/acb450
https://www.sciencedirect.com/science/article/pii/S254243512300449X
https://www.nature.com/articles/s43247-024-01527-z
https://iopscience.iop.org/article/10.1088/1748-9326/adc613
https://www.annualreviews.org/content/journals/10.1146/annurev-environ-111523-102029
https://www.nature.com/articles/s41586-024-08020-9
https://www.swp-berlin.org/publications/products/comments/2025C47_Net-negativeEmissionsTargets.pdf
https://iopscience.iop.org/article/10.1088/1748-9326/ad456d
https://www.nature.com/articles/s43247-024-01456-x
https://www.sciencedirect.com/science/article/pii/S0306261924024486
https://pure.iiasa.ac.at/id/eprint/19200/
https://agupubs.onlinelibrary.wiley.com/doi/full/10.1002/2017EF000724
https://21906989.fs1.hubspotusercontent-na1.net/hubfs/21906989/gated-assets/Carbon%20Dioxide%20Removal%2c%20Global%20Goals%20and%20Regional%20Realities%20%7C%20Carbon%20Direct%2c%20September%202025.pdf
https://www.frontiersin.org/articles/10.3389/fclim.2019.00011/full

Assessing CDR in National Net-Zero Plans
Modeling Climate Policy and CDR
BECCS/NET Optimization Model

Biochar's Gigaton-Scale Potential

Biochar in Long-Term Mitigation Scenarios
Global Biochar Potential

2050 and 2100 ERW Potential

Non-IAM, Bottom-Up NET Analysis

How CDR is Climate Mitigation

Uncertain CCS Prospects

Necessary Reform of "Science-Based" Targets
Fair National CDR Quotas

Importance of Portfolio of CDR Solutions
Impact of CDR on Electric Power Sector
Fuels Decarbonization and CDR Modeling

Paris Agreement and Geological Net Zero

CDR Overview, Paris Contribution, and Policies
Geological Net Zero Through Like-for-Like
Geological Net Zero and Like-for-Like Offsetting
Net-Zero Science and Need for Like-for-Like

Need for Permanent Sequestration

Durability of CDR Key for Paris Goals

Considering Durability in CDR Strategies

Higher Warming from Only Reforestation CDR
NBS No Substitute for Steep Emissions Reductions
Like-for-Like and Equivalency Ratios
Non-Permanent CDR as a Bridge Technology
Potential Approach for Valuing Temporary C Storage
Social Value of Offsets

Short-Duration CDR for SLCPs

2050 Net-Zero U.S. with CDR Modeling Runs

2050 Net-Zero U.S. with Carbon Management

U.S. CDR Potential Analysis

Near-Term CDR Deployment to Minimize Net-Zero Disruption in U.S.
Energy System Model CDR Results

CDR and Reduction Synergy for Paris

Reductions and Removals Toward Net Zero

NET Portfolios for 1.5°C Target

Role of CDR in Net-Zero Pledges

Implications of CDR Dependence for Paris

Setting a 1.0°C Target

CDR Gap in NDCs

CDR in G20 Pledges

Getting Net Zero Right

Modeling for Post-Net-Zero World

Risks of Relying on Uncertain CDR

Over-Reliance on Land for CDR in Net-Zero Pledges


https://ueaeprints.uea.ac.uk/id/eprint/100887/
https://www.sciencedirect.com/science/article/pii/S0165188925000806
https://pubs.rsc.org/en/content/articlelanding/2018/ee/c8ee01676c
https://www.nature.com/articles/s43247-025-02228-x
https://iopscience.iop.org/article/10.1088/1748-9326/ad52ab
https://link.springer.com/article/10.1007/s11027-024-10170-0
https://www.nature.com/articles/s44458-026-00034-w
https://www.cell.com/joule/fulltext/S2542-4351(21)00301-9
https://onlinelibrary.wiley.com/doi/10.1111/reel.12401
https://www.nature.com/articles/s41558-021-01175-7
https://www.nature.com/articles/s43247-024-01535-z
https://www.nature.com/articles/s41558-020-0857-2
https://www.nature.com/articles/s41558-023-01604-9
https://www.nature.com/articles/s41467-021-23554-6
https://www.nature.com/articles/s41467-024-47059-0
https://www.researchgate.net/publication/376645246_The_role_of_carbon_dioxide_removal_in_contributing_to_the_long-term_goal_of_the_Paris_Agreement
https://www.nature.com/articles/s41586-024-08326-8
https://www.gresham.ac.uk/sites/default/files/transcript/2023-03-07-1800_ALLEN-T.pdf
https://www.annualreviews.org/content/journals/10.1146/annurev-environ-112320-105050
https://www.sciencedirect.com/science/article/pii/S1462901125002394
https://www.nature.com/articles/s43247-024-01808-7
https://www.tandfonline.com/doi/full/10.1080/14693062.2025.2501267
https://www.nature.com/articles/s43247-026-03329-x
https://www.sciencedirect.com/science/article/pii/S2590332222003232
https://iopscience.iop.org/article/10.1088/2752-5295/ae4058
https://link.springer.com/article/10.1007/s10640-025-01060-3
https://www.sciencedirect.com/science/article/pii/S1389934122001538
https://www.nature.com/articles/s41586-023-06153-x
https://www.nature.com/articles/s41558-025-02487-8
https://www.sciencedirect.com/science/article/pii/S2666278723000119
https://www.sciencedirect.com/science/article/pii/S2666278724000308
https://iopscience.iop.org/article/10.1088/2753-3751/ad81fb/meta
https://www.nature.com/articles/s43247-024-01916-4
https://www.sciencedirect.com/science/article/pii/S2666278724000199
https://www.sciencedirect.com/science/article/pii/S2352550924000046
https://pubs.acs.org/doi/full/10.1021/acs.iecr.5c00684
https://www.sciencedirect.com/science/article/pii/S0959378021000170
https://www.sciencedirect.com/science/article/pii/S2666278721000209
https://www.tandfonline.com/doi/full/10.1080/14693062.2025.2528775
https://journals.plos.org/climate/article?id=10.1371/journal.pclm.0000234
https://www.nature.com/articles/s41558-024-01984-6
https://www.stateofcdr.org/insight-report-1
https://www.nature.com/articles/s41558-021-01245-w
https://www.nature.com/articles/s41558-022-01446-x
https://www.nature.com/articles/s41467-025-61106-4
https://www.nature.com/articles/s41467-024-53466-0

CDR Limitations for Post-2050 Net Zero

Residual Emissions

Residual Emissions Estimates and CDR

Estimate of Global Residual Emissions

Reducing Hard-to-Abate Emissions to Limit CDR Need
Limiting CDR's Use to Hard-to-Abate

Residual Emissions in Cities

Region-Specific

U.S. Pathway for Reaching 1 Gt/year of CDR
U.S. BICRS and DAC Potential

California Path to Net Zero

CDR Demands in Europe Climate Modeling
IAMs for Canada's CDR Goals and Carbon Debt
Residual Emissions in the EU

Role of CDR for UK Net Zero

DAC Requirements and Costs in Germany
DAC in Denmark Through 2050

Net Zero and CDR Goals in Australia

CCUS in Nigeria

African Land-Based CDR IAM

Analyzing DAC in Saudi Arabia

Impacts on Asian Emissions from CDR
DAC/NETSs to Play Large Role in China
China CCUS Pathways

DAC

Uncertainties for Global DAC Projections in IAMs
Role of DAC in SSPs

Role of DAC in Climate Stabilization

Modeling DAC Growth with Historical Analogs
DAC Scaling Lessons from Ammonia Synthesis
IAM Showing DAC Reducing Abatement Costs
Assessment of Role of DAC in Mitigation Pathways
Emergency DAC Deployment Modeling

Role of DAC in Mitigation

Earth Systems

Earth System Response to NETs

CDR and Carbon Cycle

Lag Time Between CDR and Response

Temporal Lags and CDR Accounting

Addressing CDR Time Lags w/ Short-Duration Interventions
Multi-Century CDR Dynamics

Possible Need for Centuries of Net-Negative Emissions
One-Earth Approach for CDR Feedbacks

Effectiveness of Reversing Climate Change


https://link.springer.com/article/10.1007/s11802-026-6228-5
https://www.nature.com/articles/s41558-022-01592-2
https://www.cell.com/one-earth/fulltext/S2590-3322(24)00199-4
https://www.nature.com/articles/s41558-024-02025-y
https://www.nature.com/articles/s41558-025-02251-y
https://www.nature.com/articles/s41558-024-01961-z
https://www.osti.gov/servlets/purl/1867535
https://www.cell.com/one-earth/fulltext/S2590-3322(25)00175-7
https://www.sciencedirect.com/science/article/pii/S0301421525003556
https://www.sciencedirect.com/science/article/pii/S2352550924001003
https://www.nature.com/articles/s43247-025-02080-z
https://www.frontiersin.org/articles/10.3389/fclim.2023.1268736/full
https://www.cell.com/cell-reports-sustainability/fulltext/S2949-7906(24)00201-5
https://www.frontiersin.org/articles/10.3389/fclim.2024.1353939/full
https://vbn.aau.dk/da/publications/direct-air-capture-i-danmark-en-pixibog-om-vejen-til-negative-co2
https://www.nature.com/articles/s43247-025-02615-4
https://www.sciencedirect.com/science/article/pii/S2772656824000204
https://iopscience.iop.org/article/10.1088/1748-9326/ad5dcf
https://www.sciencedirect.com/science/article/pii/S0301421525002058
https://www.nature.com/articles/s41467-024-50594-5
https://academic.oup.com/oocc/article/1/1/kgab004/6284217
https://www.tandfonline.com/doi/full/10.1080/17583004.2022.2117648
https://www.sciencedirect.com/science/article/pii/S0306261923008498
https://iopscience.iop.org/article/10.1088/1748-9326/ac2db0
https://link.springer.com/article/10.1007/s10584-013-0714-7
https://www.pnas.org/doi/full/10.1073/pnas.2215679121
https://www.sciencedirect.com/science/article/pii/S2214629624002871
https://www.sciencedirect.com/science/article/pii/S2666278721000349
https://www.nature.com/articles/s41467-019-10842-5
https://www.nature.com/articles/s41467-020-20437-0
https://www.frontiersin.org/articles/10.3389/fclim.2019.00010/full
https://iopscience.iop.org/article/10.1088/1748-9326/11/9/095012
https://link.springer.com/article/10.1007/s40641-018-0104-3#Abs1
https://www.sciencedirect.com/science/article/pii/S1674927823000345
https://cdrxiv.org/preprint/302
https://essopenarchive.org/users/969660/articles/1337714-bridging-time-lags-in-durable-carbon-removal-on-working-lands
https://esd.copernicus.org/articles/13/885/2022/
https://iopscience.iop.org/article/10.1088/1748-9326/ae34ca
https://iopscience.iop.org/article/10.1088/1748-9326/ae15a8
https://iopscience.iop.org/article/10.1088/1748-9326/10/9/094013

Net-Negative CO2 and Temperature Change Interactions
CDR Not Equal to Emissions Mitigation

Specific CDR Asymmetry Drivers

CDR Asymmetry

Factors Influencing CDR Cooling Effect

CDR Needed for Pre-Industrial Climate

CDR Over Different Timescales

Point of No Return and Need for CDR

Irreversible Changes Even w/ CDR

DAC and Forest Biomass Interactions

Global Carbon Cycle Response to NETs

Testing Earth System Responses for CDR Scenarios
Interaction of MCDR and Atmospheric CO2

Air—Sea Equilibration w/ OAE

Marine and Terrestrial CDR Not Parasitic

Resisting Carbonization of Animals

DAC Technology

Confinement Effects on Moisture-Swing DAC
CFD Modeling for Passive DAC

Carbonation of Lime-Based Materials for DAC
Passive DAC w/ CaO

Comparing Post-Combustion Capture and DAC
Comparing 12 DAC Technology Trajectories
Regeneration Strategy Review

DAC for Specific National Contexts

1999 Lackner DAC Proposal

Sorbent Development

Review of Adsorption Materials for DAC
DAC Sorbent Classification and Review
Amine-Based Adsorbent Review

Amine Sorbent Database

Adsorption-Based DAC Review

DAC Solid Sorbent Review and Advances
Modified PEI for Enhancing DAC

Polymer Sorbent Fibers for DAC
Propylamine Fiber Sorbents w/ High Stability
DAC w/ Polymerized Amines

DAC via Charged Sorbents/Hydroxide Lattice
Adsorbent Design for DAC

Accelerated Testing of PEI on Silica Sorbent
DAC Sorbent Kinetics Comparison

Testing Performance of Different Sorbents
Novel Peroxide DAC Sorbents

Sorbent Discovery and Optimization Platform
Porous Material Design
Amine-Functionalized Cellulose for DAC


https://iopscience.iop.org/article/10.1088/1748-9326/11/5/055006
https://www.carbonbrief.org/guest-post-why-co2-removal-is-not-equal-and-opposite-to-reducing-emissions
https://www.nature.com/articles/s41558-023-01862-7
https://www.nature.com/articles/s41558-021-01061-2
https://www.nature.com/articles/s41612-023-00547-4
https://eartharxiv.org/repository/view/5300/
https://carbonplan.org/research/cdr-timescale-accounting
https://www.nature.com/articles/s41598-020-75481-z
https://www.nature.com/articles/s41558-022-01452-z
https://link.springer.com/article/10.1007/s41748-025-00599-x
https://www.authorea.com/doi/full/10.22541/essoar.168676907.79589211
https://link.springer.com/article/10.1007/s00376-023-3089-3
https://iopscience.iop.org/article/10.1088/1748-9326/ad26b7
https://www.nature.com/articles/s41558-024-02179-9
https://www.nature.com/articles/s41467-025-59982-x
https://www.nature.com/articles/s41558-024-02106-y
https://pubs.acs.org/doi/10.1021/acs.estlett.3c00712
https://pubs.acs.org/doi/10.1021/acs.iecr.3c02802
https://www.sciencedirect.com/science/article/pii/S0959652619332007
https://www.sciencedirect.com/science/article/pii/S0959652624018420
https://pubs.acs.org/doi/full/10.1021/acs.est.0c00161
https://www.sciencedirect.com/science/article/pii/S0009250924007231
https://www.sciencedirect.com/science/article/pii/S2212982023001981
https://www.sciencedirect.com/science/article/pii/S0009250923008692
https://www.osti.gov/biblio/770509
https://www.sciencedirect.com/science/article/pii/S0263876222006736
https://pubs.acs.org/doi/abs/10.1021/acs.iecr.4c03265
https://pubs.rsc.org/en/content/articlelanding/2023/re/d2re00211f
https://www.nature.com/articles/s41597-025-05037-1
https://pubs.rsc.org/en/content/articlelanding/2022/cs/d1cs00970b
https://pubs.acs.org/doi/10.1021/acs.energyfuels.5c04835
https://www.sciencedirect.com/science/article/pii/S2212982023002408
https://pubs.rsc.org/en/content/articlelanding/2023/ta/d2ta09270k
https://www.sciencedirect.com/science/article/pii/S1383586625017836
https://prism.ucalgary.ca/items/fd160a5b-187f-42a2-9c43-83f8b7acb6b7
https://www.nature.com/articles/s41586-024-07449-2
https://chemrxiv.org/engage/chemrxiv/article-details/63443ff8975e947e309bdbca
https://pubs.acs.org/doi/10.1021/acsomega.4c05639
https://www.sciencedirect.com/science/article/pii/S0263876225000565
https://www.diva-portal.org/smash/record.jsf?pid=diva2%3A1901184&dswid=182
https://pubs.rsc.org/en/content/articlelanding/2024/sc/d3sc05381d
https://www.nature.com/articles/s41586-024-07683-8
https://www.science.org/doi/10.1126/science.aaa8075
https://pubs.acs.org/doi/10.1021/acsami.4c20801

DAC w/ Amine/Alumina Sorbents

Alkali Carbonate DAC

Potassium Carbonate Sorbent DAC Performance
Sorbent-Coated Carbon Fibers

Bi-Amine DAC w/ High Adsorption Capacity

Efficient DAC w/ Diamine Solution

Porous Polymeric Electrodes for Electrochemical DAC
Novel Meso-Macroporous Polymers for DAC

Polymer DAC Sorbent Design

Charge Density Analysis for DAC Material Design
Hydrophobic Gels and Aerogels to Suppress Water Uptake in DAC
Functional Materials for DAC Dissertation

Crystal Engineering of Hydrogen Bonding

Contactors

DAC Contactor Design w/ Numerical Simulations

Novel Cost-Reducing Air Contactor Geometry

Review of DAC Air Contactor Designs

Effective Air—Liquid Contactor

Keith Air Contactor Design

Non-Equilibrium Solvent Effects in Enhancing Capture at Solvent Interface

Process Design and Optimization

Optimal Design of Solid Sorbent DAC

DAC Solid Sorbent Process Optimization

TVSA DAC Simulation and Optimization

Operating Parameter Optimization for DAC

DAC Design Considerations

Optimization of Moisture-Swing DAC

Process Systems Engineering for DAC

Simulation and Optimization of Absorption DAC Plant
Modeling and Optimization of DAC

DAC Experiment and Process Model Design

Reaction Mechanisms and Degradation

CO2—-Amine Reaction Mechanisms

Water—CO2 Isotherm Modeling for DAC

CO2 and Water Co-Adsorption on Amine-Functionalized Alumina
Role of Steam in Adsorption Kinetics

Metal Oxide Sorbent Reaction Mechanism

Understanding and Mitigation Amine Degradation

PEI Oxidative Degradation Mechanisms

PEI Oxidative Degradation Products

Role of Water in Oxidative Degradation

Epoxide Functionalization Effects on PEI Degradation

Siting and Ambient Conditions

Siting Adsorption-Based DAC
Impact of Climate on Solvent-Based DAC


https://pubs.acs.org/doi/10.1021/acsenvironau.3c00010
https://pubs.acs.org/doi/10.1021/acs.iecr.1c01229
https://www.sciencedirect.com/science/article/pii/S1385894725022429
https://www.sciencedirect.com/science/article/pii/S2542435123002131
https://www.sciencedirect.com/science/article/pii/S1383586624033860
https://academic.oup.com/bcsj/article-abstract/97/9/uoae096/7759485
https://onlinelibrary.wiley.com/doi/10.1002/adma.202407567
https://pubs.acs.org/doi/abs/10.1021/acsami.3c17126
https://pubs.acs.org/doi/full/10.1021/acsapm.3c03199
https://pubs.acs.org/doi/10.1021/jacs.5c01946
https://pubs.acs.org/doi/10.1021/acsami.5c04491
https://www.proquest.com/openview/e654307a539db12cd2cabe2debd64d24/1?pq-origsite=gscholar&cbl=18750&diss=y
https://www.mdpi.com/2073-4352/14/1/77
https://aiche.onlinelibrary.wiley.com/doi/abs/10.1002/aic.18303
https://www.sciencedirect.com/science/article/pii/S0009250923006632
https://sintef.brage.unit.no/sintef-xmlui/handle/11250/2786929
https://www.sciencedirect.com/science/article/pii/S1383586623013060
https://keith.seas.harvard.edu/sites/hwpi.harvard.edu/files/tkg/files/148.holmes.keith_.contactorforlargescalecapture.e.pdf?m=1528486250
https://pubs.acs.org/doi/10.1021/jacs.4c14612
https://pubs.acs.org/doi/10.1021/acs.iecr.2c00681
https://www.sciencedirect.com/science/article/pii/S1385894724010532
https://link.springer.com/article/10.1007/s10450-024-00526-y
https://www.sciencedirect.com/science/article/pii/S1385894723032564
https://keith.seas.harvard.edu/publications/capturing-co2-atmosphere-rationale-and-process-design-considerations
https://www.sciencedirect.com/science/article/pii/S0196890424010033
https://www.sciencedirect.com/science/article/pii/S2211339825001145
https://www.sciencedirect.com/science/article/pii/S2590174523001459
https://www.sciencedirect.com/science/article/pii/S0360544224030615
https://www.proquest.com/openview/cb125d2d6da6d191eb62085062b1d726/1
https://pubs.acs.org/doi/10.1021/acsomega.0c03727
https://pubs.rsc.org/en/content/articlelanding/2021/ee/d1ee01272j
https://pubs.acs.org/doi/10.1021/acs.iecr.4c04581?ref=ctvc.co
https://www.sciencedirect.com/science/article/pii/S2212982025001684
https://www.sciencedirect.com/science/article/pii/S2772656824000800
https://www.sciencedirect.com/science/article/pii/S2451929426000240
https://pubs.acs.org/doi/10.1021/jacs.4c08126
https://pubs.acs.org/doi/abs/10.1021/acs.jpcc.1c09949
https://onlinelibrary.wiley.com/doi/abs/10.1002/anie.202302887
https://pubs.rsc.org/en/content/articlelanding/2023/cc/d3cc02702c
https://link.springer.com/article/10.1007/s43979-024-00100-z
https://www.sciencedirect.com/science/article/pii/S0306261922011588

Effect of Ambient Conditions and Energy on DAC

DAC Flexibility and Ambient Condition Response for Net-Zero Grid
Impact of Hourly Variability on DAC

DAC Performance Across Geospatial and Temporal Conditions
Incorporating Diurnal and Ambient CO2 Concentration Variations
U.S. DAC Siting

Siting Optimization for DAC in Europe

Weather Optimization for DAC and Energy

Impact of Atmospheric Conditions on DAC Siting

DAC Hub Siting Considerations

Energy and Water Use

Water Management in DAC

Impact of DAC Water Co-Adsorption

DAC Integration w/ Low-Carbon Heat

DAC and MeOH Production w/ Intermittent RE
Grid Planning for DAC

Feasibility of Coupling DAC and RE
Concentrated Solar for DAC

Offshore Wind and DAC

Offshore Wind-Powered DAC and Storage Capacity
Offshore Wind and DAC Siting

Design Considerations for Offshore DAC

DAC Powered by Otherwise Curtailed Wind
Advancing Geothermal-DAC Integration

DAC and Nuclear Crossover

MOFs and COFs

MOFs for DAC Overview w/ Thermodynamic Focus
Overview of MOFs for DAC

MOF Carbon Capture and Conversion Review
TVSA MOF DAC System Design and Costing
DAC MOF Review and Analysis

Molecular MOF Engineering for DAC

ML-Driven MOF DAC Sorbent Discovery
ML-Driven MOF DAC Sorbent Repository
Updated ML-Driven MOF DAC Sorbent Repository
ML-Assisted MOF Exploration for GHG Removal
MOFX-DB Online Database Description
MOFX-DB MOF Database

Data-Driven MOF Design for Capture
Accelerating DAC MOF Screening w/ ML
Ni-Node DAC MOF

Scalable Physisorbent MOF

Water-Enhanced MOF DAC

Stable DAC w/ Aminated MIL-100 MOF
Diamine-Functionalized MOF for DAC
Ethylenediamine on MOF DAC

Sequential Pore Functionalization in MOFs


https://www.pnas.org/doi/10.1073/pnas.2410824121
https://www.sciencedirect.com/science/article/pii/S030626192500279X
https://www.sciencedirect.com/science/article/pii/S1385894725016614
https://www.frontiersin.org/journals/climate/articles/10.3389/fclim.2024.1394728/full
https://pubs.acs.org/doi/10.1021/acssuschemeng.4c06158
https://www.mdpi.com/1996-1073/17/15/3755
https://pubs.acs.org/doi/full/10.1021/acs.iecr.4c04040
https://www.sciencedirect.com/science/article/pii/S266679242500023X
https://pubs.acs.org/doi/10.1021/jacsau.4c00082
https://pubs.acs.org/doi/10.1021/acs.est.3c03492
https://www.nature.com/articles/s44286-024-00032-6
https://www.sciencedirect.com/science/article/pii/S138358662403154X
https://www.sciencedirect.com/science/article/pii/S019689042401077X
https://pubs.rsc.org/en/content/articlelanding/2024/ee/d4ee00933a
https://www.sciencedirect.com/science/article/pii/S0306261923010139
https://pubs.acs.org/doi/full/10.1021/acsestengg.5c00184
https://link.springer.com/article/10.1007/s40518-025-00255-y
https://www.sciencedirect.com/science/article/pii/S0029801824015439
https://www.sciencedirect.com/science/article/pii/S2772656824000435
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=4743124
https://www.sciencedirect.com/science/article/pii/S0360544224036429
https://www.sciencedirect.com/science/article/pii/S0306261924017859
https://pubs.rsc.org/en/content/articlelanding/2025/ee/d4ee04058a
https://www.mdpi.com/1996-1073/19/6/1528
https://www.sciencedirect.com/science/article/pii/S2772656823000490
https://onlinelibrary.wiley.com/doi/10.1002/adfm.202307478
https://pubs.rsc.org/en/content/articlelanding/2019/cs/c8cs00829a
https://pubs.acs.org/doi/10.1021/acs.iecr.6b03887
https://jyx.jyu.fi/handle/123456789/96711
https://pubs.acs.org/doi/10.1021/jacs.4c12200
https://pubs.acs.org/doi/10.1021/acscentsci.3c01629
https://open-dac.github.io/
https://huggingface.co/facebook/ODAC25
https://pubs.acs.org/doi/abs/10.1021/acsnano.4c04174
https://pubs.acs.org/doi/10.1021/acs.jced.2c00583
https://mof.tech.northwestern.edu/
https://www.nature.com/articles/s41586-019-1798-7
https://www.sciencedirect.com/science/article/pii/S2590238525002462
https://pubs.acs.org/doi/10.1021/acs.energyfuels.4c01368
https://www.science.org/doi/10.1126/science.abi7281
https://pubs.acs.org/doi/abs/10.1021/jacs.3c14125
https://www.sciencedirect.com/science/article/pii/S2773058125000110
https://pubs.rsc.org/en/content/articlelanding/2023/sc/d3sc02554c
https://www.sciencedirect.com/science/article/pii/S2213343724003233
https://pubs.acs.org/doi/10.1021/jacsau.4c00808

MOF and lonic Liquid w/ Microwave Regeneration
COFs for DAC

Novel Development of DAC COFs

Fast DAC w/ COFs

Fluorinated COFs for DAC

PEI Bonding in COFs for DAC

COFs for CO2 Capture

Atoco MOF and COF DAC Overview

Electrochemical

DAC and Bicarbonate Electrolysis Issues and Opportunities
Electrochemical DAC w/ Bicarbonates

pH Swing Electrochemical DAC

DAC Process Combining Wet Scrubbing and BPED
Electrochemical CO2 Stripping from Potassium Salts
Electrochemical Regeneration of Alkaline Absorbent for DAC

Membranes

Review of State of Membrane-Based DAC

Membrane Performance in DAC

Membrane Separation for DAC

Membrane-Based DAC for Low-Purity Stream

DAC via Humidity-Driven Molten Carbonate Membrane

Novel Pathways

High-Gravity Enhanced DAC

Cryogenic DAC Integrating w/ LNG

DAC via Reactive Crystallization

DAC w/ Aqueous Peptides

Amino Acid Dynamics for DAC

DAC w/ Agueous Amino Avid Solvents

Amino Acid Salt DAC

Passive DAC with Amino Acid Paints

Acid—Base Concentration Swing DAC

Alkalinity Concentration Swing DAC Improvement
Alkalinity Concentration Swing DAC Dissertation
Alkalinity Concentration Swing DAC

Photochemical DAC

Light-Driven DAC

Photocatalytic DAC w/ Photobase
Radiofrequency-Assisted Dielectric Heating for Desorption
Amine-Functionalized Sorbent Regeneration w/ FBR and Microwaves
DAC with Liquid Amine—Solid Carbamic Acid Separation
Core-Shell Electrospun Fibers for DAC

Mobile DAC and Carbon Capture Review

Oak Ridge Decentralized HVAC DAC System

HVAC DAC Evaluation in Different Climates

Distributed DAC Review

Distributed DAC and Water Extraction


https://pubs.acs.org/doi/full/10.1021/acsmaterialslett.4c00804
https://pubs.acs.org/doi/10.1021/jacs.2c05382
https://www.nature.com/articles/s41586-024-08080-x
https://www.nature.com/articles/s41893-025-01735-1
https://onlinelibrary.wiley.com/doi/abs/10.1002/smll.202401798
https://pubs.acs.org/doi/10.1021/jacs.4c14971
https://pubs.rsc.org/en/content/articlelanding/2023/cs/d2cs00465h
https://atoco.com/wp-content/uploads/2025/10/Atoco_WP_Direct-Air-Capture_28102025.pdf
https://pubs.acs.org/doi/10.1021/acsenergylett.4c00807
https://www.nature.com/articles/s41560-024-01654-z
https://pubs.rsc.org/en/content/articlelanding/2020/ee/d0ee01834a
https://pubs.acs.org/doi/10.1021/acs.iecr.9b05641
https://www.sciencedirect.com/science/article/pii/S0013468624017572
https://pubs.acs.org/doi/10.1021/acs.est.0c01977
https://pubs.acs.org/doi/10.1021/acs.energyfuels.5c00793
https://onlinelibrary.wiley.com/doi/abs/10.1002/app.54802
https://www.mdpi.com/2077-0375/14/2/30
https://pubs.acs.org/doi/full/10.1021/acsengineeringau.3c00069
https://www.nature.com/articles/s41560-024-01588-6
https://www.mdpi.com/2073-4433/15/2/238
https://pubs.rsc.org/en/content/articlelanding/2025/ee/d5ee01473e
https://pubs.acs.org/doi/10.1021/acs.cgd.4c00201
https://www.sciencedirect.com/science/article/pii/S2666386421000758
https://pubs.acs.org/doi/abs/10.1021/acs.langmuir.4c00907
https://pubs.acs.org/doi/10.1021/acs.iecr.5c02551
https://www.sciencedirect.com/science/article/pii/S1385894723066664
https://www.mdpi.com/1996-1073/17/2/320
https://pubs.rsc.org/en/Content/ArticleLanding/2024/YA/D4YA00251B
https://pubs.acs.org/doi/epdf/10.1021/acsestengg.4c00150
https://dash.harvard.edu/handle/1/37377926
https://chemistry-europe.onlinelibrary.wiley.com/doi/abs/10.1002/cssc.202100786
https://chemistry-europe.onlinelibrary.wiley.com/doi/abs/10.1002/cplu.202300713
https://www.nature.com/articles/s41557-025-01972-z
https://pubs.acs.org/doi/full/10.1021/jacs.5c18831
https://pubs.acs.org/doi/full/10.1021/acsaenm.5c00202
https://www.sciencedirect.com/science/article/pii/S2589234724000642
https://pubs.acs.org/doi/10.1021/acsenvironau.1c00065
https://www.proquest.com/openview/3ec0d89266c1b1548c95d3db3495ce8e/1?pq-origsite=gscholar&cbl=18750&diss=y
https://www.sciencedirect.com/science/article/pii/S2590238524000031
https://pubs.rsc.org/en/content/articlelanding/2024/va/d4va00013g
https://www.sciencedirect.com/science/article/pii/S0360132324008904
https://www.nature.com/articles/s44296-025-00056-w
https://www.nature.com/articles/s41467-024-53961-4

DAC in Building Ventilation System
Indoor DAC
Composite Film for Urban DAC

Hybrid Approaches

Coupling DAC and BECCS

Integrated BECCS and DAC System

Geo-Spatial Economic Assessment of BECCS/DACCS
Biomass-Derived DAC Materials

Effectiveness of Biochar DAC Sorbent

DAC w/ Biochar-Based Sorbent

Vanadium Oxide Biochar for DAC

DAC with Biochar from Sewage

Company-Specific

Original Heirloom Technology

Heirloom Using Warehouse Automation Technology
Original Carbon Engineering Technology

Original Verdox Technology

Original CSIRO Technology

Original Equatic Technology

Storage

Full Explanation and Economics of Geologic Storage
Geological Carbon Storage Overview

Sequestration Methods and Opportunities

Modeling Geologic CO2 Leakage

Responses to Geologic CO2 Storage Capacity Adjustment
Geologic CO2 Storage Capacity Adjustment
Feasibility of Gigaton-Scale Storage by 2050
Inequalities in Global Storage Development
Estimate of CO2 Storage 1996-2020

Estimating Storage Security

Mechanisms in Standards for Managing Durability and Reversals
Carbfix Papers

Toxic Metal Release from In Situ Mineralization
Mineralization Storage Potential

Building Material CO2 Storage Capacity

Biochar Permanence

Biochar Permanence Commentary

Sanei on Quantifying Inertinite in Biochar

Improving Biochar Durability Measurement

Soil Sequestration Limited to <1 Gt

Soil Carbon Storage Potential

Soil Carbon Reframing

Forestry Storage Land Constraints

CCU


https://www.frontiersin.org/journals/energy-research/articles/10.3389/fenrg.2024.1443974/full
https://www.sciencedirect.com/science/article/pii/S2666790824000260
https://www.sciencedirect.com/science/article/pii/S2666790821001051
https://pubs.rsc.org/en/content/articlelanding/2019/se/c9se00384c
https://www.sciencedirect.com/science/article/pii/S0196890423010336
https://pubs.acs.org/doi/10.1021/acs.est.3c06975
https://pubs.acs.org/doi/abs/10.1021/acs.energyfuels.6c00224
https://www.sciencedirect.com/science/article/pii/S1383586624017362
https://onepetro.org/IPTCONF/proceedings-abstract/24IPTC/All-24IPTC/542359
https://link.springer.com/article/10.1007/s41742-024-00605-6
https://www.sciencedirect.com/science/article/pii/S004896972405037X
https://www.nature.com/articles/s41467-020-16510-3
https://www.frontiersin.org/journals/climate/articles/10.3389/fclim.2024.1415642/full
https://www.cell.com/joule/fulltext/S2542-4351(18)30225-3
https://pubs.rsc.org/en/content/articlelanding/2019/ee/c9ee02412c
https://onlinelibrary.wiley.com/doi/full/10.1002/adsu.202000101
https://pubs.acs.org/doi/full/10.1021/acssuschemeng.0c08561
https://www.sciencedirect.com/science/article/pii/B9780128238912000090
https://royalsociety.org/-/media/policy/projects/geological-carbon-storage/Geological-Carbon-Storage_briefing.pdf
https://www.sciencedirect.com/science/article/pii/S2211339823000618
https://www.sciencedirect.com/science/article/pii/S1750583624000483
https://www.sciencemediacentre.org/expert-reaction-to-study-of-limits-to-underground-carbon-storage/
https://www.nature.com/articles/s41586-025-09423-y
https://www.nature.com/articles/s41467-024-51226-8
https://www.nature.com/articles/s43247-025-02043-4
https://pubs.acs.org/doi/10.1021/acs.estlett.2c00296
https://www.nature.com/articles/s41467-018-04423-1
https://link.springer.com/article/10.1007/s11027-024-10184-8
https://www.carbfix.com/scientific-papers
https://www.sciencedirect.com/science/article/pii/S1750583625002245
https://ora.ox.ac.uk/objects/uuid:b8cf0d94-f099-44ea-a501-1855d33f967b
https://www.science.org/doi/10.1126/science.adq8594
https://www.sciencedirect.com/science/article/pii/S0166516223002276
https://onlinelibrary.wiley.com/doi/10.1111/gcbb.70092
https://www.sciencedirect.com/science/article/abs/pii/S0166516225002034
https://iopscience.iop.org/article/10.1088/1748-9326/adac7b
https://www.sciencedirect.com/science/article/pii/S0016706122001173
https://agupubs.onlinelibrary.wiley.com/doi/full/10.1029/2023EF003866
https://onlinelibrary.wiley.com/doi/10.1111/gcb.16570
https://www.science.org/doi/10.1126/science.adj6841

Meta-Review of CCUS Feasibility

Review of CCUS Methods and Technologies
CCU Paradigm Shift

CCU Opportunities and Challenges

Capture and Utilization Sectoral Review
Overview of CCU Products Supporting CDR
Review of CCU Reaction Pathways

Closing C Cycle for Difficult-to-Electrify Processes
CCU Value Chains

Plastic Degradation Rates

Comparing DACCS and DACCU Deployment Needs

Green Chemistry and CCU Chemicals

Safe Operating Space for Novel Entities (Chemicals)
Green and Just Chemistry

Principles of Green Chemistry

Principles of Green Engineering

Decarbonizing the Chemical Industry
Decarbonizing Chemical Manufacturing

Electrified Chemical Production Transition
Avoiding Short-Termism in Chemical Industry
Achieving Net-Zero Plastics

Global Plastic Material Flow Analysis

Paths to Plastic Circularity

Achieving Circular Plastics in Planetary Boundaries
Refinery of the Future

Bio-Based Aromatic Synthesis

Safer BPA Alternative Synthesis

Biorenewable and Circular PDK Polymers

CO2 to Carbon Nanofiber Catalytic Process
Microbial Electrosynthesis from CO2 Review
Electrocatalytic CO2 Conversion Special Issue
Electrochemical CO2 Reduction Review

Overview of Electrocatalytic CO2 Conversion

2022 Roadmap on Low Temperature CO2 Electrolysis
On-Site CO2 Recycling

Review of Electrofuel Feasibility

TOPSOE RWGS System

Liquid Gallium CO2 Reduction

CO2 Conversion w/ Radiation

Review of Radiolytic CO2 Conversion

Reactive Capture

Reactive Capture Review

Dual-Function Materials for Reactive Capture to MeOH
Electrochemical RCC for DAC to Ethanol
Electrochemical Reactive DAC and PSC to CO

DAC and Photochemical Syngas Production

DAC Subprocess Integration and Reactive Capture


https://www.sciencedirect.com/science/article/pii/S1750583623000488
https://www.sciencedirect.com/science/article/pii/S0013935123023071
https://www.sciencedirect.com/science/article/pii/S2666821120300132
https://www.sciencedirect.com/science/article/pii/S1001074221002217
https://www.sciencedirect.com/science/article/pii/S175058362400080X
https://www.sciencedirect.com/science/article/pii/S0921344924005597
https://pubs.rsc.org/en/content/articlehtml/2010/ee/b912904a
https://www.nature.com/articles/s41570-024-00587-1
https://onlinelibrary.wiley.com/doi/full/10.1111/jiec.13003
https://pubs.acs.org/doi/10.1021/acssuschemeng.9b06635
https://iopscience.iop.org/article/10.1088/1748-9326/ad3b1f
https://pubs.acs.org/doi/10.1021/acs.est.1c04158
https://www.nature.com/articles/s41893-022-01050-z
https://pubs.rsc.org/en/content/articlehtml/2010/cs/b918763b
https://www.acs.org/greenchemistry/principles/12-design-principles-of-green-engineering.html
https://www.sciencedirect.com/science/article/pii/S2542435122006055
https://www.sciencedirect.com/science/article/pii/S2542435122005098
https://pubs.rsc.org/en/content/articlelanding/2025/ee/d5ee01118c
https://www.sciencedirect.com/science/article/pii/S009813542400139X
https://www.science.org/doi/10.1126/science.abg9853
https://www.nature.com/articles/s43247-025-02169-5
https://www.sciencedirect.com/science/article/pii/S2590332224000885
https://www.nature.com/articles/s41893-022-01054-9
https://www.nature.com/articles/s41586-024-07322-2
https://www.nature.com/articles/s41893-023-01190-w
https://www.nature.com/articles/s41893-023-01201-w
https://www.nature.com/articles/s41893-023-01160-2
https://www.nature.com/articles/s41929-023-01085-1
https://www.sciencedirect.com/science/article/pii/S0958166919300680
https://www.nature.com/collections/fhgdigebhc
https://pubs.acs.org/doi/10.1021/acs.chemrev.8b00705
https://www.nature.com/articles/s41929-021-00704-z
https://iopscience.iop.org/article/10.1088/2515-7655/ac7823
https://www.cell.com/iscience/fulltext/S2589-0042(21)00482-X
https://iopscience.iop.org/article/10.1088/2516-1083/ac7937
https://onlinelibrary.wiley.com/doi/10.1002/anie.202109696
https://onlinelibrary.wiley.com/doi/10.1002/adma.202105789
https://pubs.rsc.org/en/content/articlelanding/2019/gc/c9gc00525k
https://www.frontiersin.org/articles/10.3389/fenrg.2020.00108/full
https://www.sciencedirect.com/science/article/pii/S2542435123001253
https://pubs.rsc.org/en/content/articlelanding/2024/ey/d3ey00254c
https://www.osti.gov/biblio/2333761
https://www.nature.com/articles/s41467-024-51908-3
https://www.nature.com/articles/s41560-025-01714-y
https://www.sciencedirect.com/science/article/pii/S036012852300062X

Materials for DAC and Integrated Conversion
Dual-Functional Material for DAC Review
Reactive DAC to Olefins

Solar Thermal DAC to Methanol

Capture and Conversion to CH4 and MeOH
ARPA-E Reactive Carbon Capture Slides

Cement and Concrete

Exploring CCUS Feasibility and Costs in Cement Industry
Cementitious CCU

Overview of Cement and Concrete Decarbonization
Decarbonizing Cement Production

Strategies for Net-Zero Cement

Electrochemical Synthesis of Cement

Concrete Natural CO2 Uptake

Role of Concrete in US Building GHGs

LCA and TEA

LCA and TEA Guidelines for CCU V2.0
AssessCCUS

Special Issue on Carbon XPRIZE Assessment
Low TRL CCU Evaluation

Social LCA Guidelines

Adding Social Assessment to CCU

Review of LCA and TEA Integration
Prospective TEA and LCA for CCUS Review
Multi-Attribute Decision-Making for CCUS LCA/TEA
Assessing Early-Stage CCU

Path to Harmonized LCA and TEA

2019 GCI LCA TEA Workshop Report

TEA

Diverse CDR TEA Results

Technological and Economic Prospects for CCU/CDR
CDR Cost Estimates from Paris Contribution Report
Zimmermann CCUS TEA Dissertation

Economic Outlook for CO2 Conversion

Cost-Optimal Pathway for Net-Zero Chemicals and Plastics
How CCS and DAC Costs Affect End Product Costs

CO2 Compression, Transport, and Storage TEA

CATF Europe CO2 T&S Cost Map

Shared CO2 Capture, Transport, and Storage Cluster Costs
CO2 Transport Costs

Ship-Based CO2 Transport

TEA of Emerging CO2 Electrolysis Tech

CO2 Electrolysis TEA Excel Tool

Electric Methanol and DAC TEA

Ammonia and Methanol TEA


https://pubs.acs.org/doi/10.1021/acsmaterialsau.3c00061
https://link.springer.com/article/10.1007/s11708-025-0977-5
https://pubs.rsc.org/en/content/articlelanding/2024/gc/d4gc01244e
https://www.nature.com/articles/s44296-024-00014-y
https://www.pnnl.gov/main/publications/external/technical_reports/PNNL-35588.pdf
https://arpa-e.energy.gov/events/reactive-carbon-capture-workshop
https://www.sciencedirect.com/science/article/pii/S2212982022001342
https://www.elsevier.com/books/carbon-dioxide-sequestration-in-cementitious-construction-materials/pacheco-torgal/978-0-08-102444-7
https://www.nature.com/articles/s43017-020-0093-3
https://www.sciencedirect.com/science/article/pii/S2542435121001975
https://www.sciencedirect.com/science/article/pii/S0959652623016244
https://www.pnas.org/doi/10.1073/pnas.1821673116
https://essd.copernicus.org/preprints/essd-2023-203/
https://www.pnas.org/content/118/37/e2021936118
https://deepblue.lib.umich.edu/handle/2027.42/171800
https://assessccus.globalco2initiative.org/
https://academic.oup.com/ce/pages/ccu
https://pubs.rsc.org/en/content/articlelanding/2020/gc/c9gc04440j
https://www.lifecycleinitiative.org/activities/key-programme-areas/life-cycle-knowledge-consensus-and-platform/guidelines-for-social-life-cycle-assessment-solca/
https://pubs.rsc.org/en/Content/ArticleLanding/2021/FD/D1FD00002K#!divAbstract
https://www.sciencedirect.com/science/article/pii/S0959652621024641
https://www.frontiersin.org/journals/energy-research/articles/10.3389/fenrg.2024.1412770/full
https://deepblue.lib.umich.edu/handle/2027.42/167009
https://onlinelibrary.wiley.com/doi/full/10.1002/ente.201600805
https://onlinelibrary.wiley.com/doi/full/10.1002/ente.201901034
https://publications.iass-potsdam.de/rest/items/item_4362899_3/component/file_4370891/content
https://cice.ca/wp-content/uploads/2024/02/CICE_Catalyzing_Carbon_Dioxide_at_Scale_Feb_2024.pdf
https://www.nature.com/articles/s41586-019-1681-6
https://docs.google.com/spreadsheets/d/18FMT0MXcYNUJ41KsIGUmZ7hP_rJ6D-9ujPUg_xo0pRg/edit#gid=1878212870
https://depositonce.tu-berlin.de/handle/11303/13278
https://pubs.rsc.org/en/content/articlelanding/2021/ee/d0ee03525d
https://www.sciencedirect.com/science/article/pii/S0098135422001338
https://iopscience.iop.org/article/10.1088/2516-1083/ad9075
https://escholarship.org/content/qt1zg00532/qt1zg00532_noSplash_3bea59c416720f9101cf6b93498c5890.pdf
https://www.catf.us/ccs-cost-tool/
https://www.sciencedirect.com/science/article/pii/S0306261924001582
https://www.sciencedirect.com/science/article/pii/S0959652624002282
https://www.sciencedirect.com/science/article/pii/S2772656823000763
https://www.sciencedirect.com/science/article/pii/S2666166721005955
https://data.mendeley.com/datasets/2jpy5233nb/1
https://pubs.acs.org/doi/abs/10.1021/acs.energyfuels.3c04147
https://www.sciencedirect.com/science/article/pii/S0196890423010476

TEA of Renewable Syngas Pathways
Hydrogen and BECCS TEA

Brazilian BECCS Retrofit TEA

TEA and Learning Rates for Bio-Oil
Biomass CDR Value Higher Than Energy Value
Biochar CDR TEA Dissertation
Biochar TEA in Spain

Ex Situ Mine Tailing Carbonation TEA
Comparative Mineralization TEA
ERW Economics

ERW TEA and Analysis in India

Methodological

Towards Improved CCS Cost Evaluation Guidelines
Improved Guidelines Part 1: Power Plants
Improved Guidelines Part 2: CCS

Improved Guidelines Part 3: Uncertainty

Advances in CCS Cost Engineering

Methodology for CCS Cost Estimation

AACE Cost Estimate Classification

DOE Cost Estimating Guide

Al and LLMs for TEA

Efficiency, Feasibility, and Risk Framework for Early-Stage CCU TEA
TEA Practices at Sandia

Uncertainty Analysis in TEA

TEA Guidelines Article

TEA Guidelines for Adsorption Processes

Using TEA to Inform CCUS Policy

Electrochemical Process TEA

Burk TEA Overview

Chris Burk Techno-Economics Blog

Activate Techonomics

DAC

Review of DAC Processes and Techno-Economics
DAC Cost Reduction and Targets
Component-Level DAC Learning Rate Analysis
Component-Level DAC Learning Rate Analysis SI
Component-Level DAC Learning Rate Analysis Code
DAC TEA with Typology

DAC TEA Review

Sorbent-Focused DAC TEA

Effect of Ideal Sorbents on DAC Costs

Packed Bed and Structured Adsorbent DAC TEA
NETL Limestone Looping DAC Design and Costing
NETL Updated Sorbent DAC Design and Costing
NETL Sorbent DAC Design and Costing

NETL Solvent DAC Design and Costing

2011 APS DAC Costing


https://www.sciencedirect.com/science/article/pii/S0196890421006282
https://elib.uni-stuttgart.de/handle/11682/14241
https://www.sciencedirect.com/science/article/pii/S0961953426001182
https://www.sciencedirect.com/science/article/pii/S0196890425005047
https://www.frontiersin.org/articles/10.3389/fclim.2022.993230/full
https://pure.qub.ac.uk/en/studentTheses/atmospheric-carbon-removal-via-industrial-biochar-systems
https://opus4.kobv.de/opus4-hwr/frontdoor/index/index/docId/4407
https://pubs.rsc.org/en/content/articlelanding/2025/ya/d4ya00567h
https://www.sciencedirect.com/science/article/pii/S2212982025000769
https://counteract.vc/perspectives/between-a-rock-and-a-hard-cost-the-economics-of-enhanced-weathering
https://www.researchgate.net/publication/387464699_Geochemical_and_Technoeconomic_Analysis_for_Emissions_Trading_potential_of_Enhanced_Rock_Weathering_in_India
http://documents.ieaghg.org/index.php/s/x1QYaExkkghhdxE
https://www.sciencedirect.com/science/article/pii/S1750583619300295
https://www.sciencedirect.com/science/article/pii/S1750583621000153
https://www.sciencedirect.com/science/article/pii/S1750583620303273
https://www.sciencedirect.com/science/article/pii/S175058361930101X
https://www.sciencedirect.com/science/article/pii/S1750583613002521
https://www.costengineering.eu/Downloads/articles/AACE_CLASSIFICATION_SYSTEM.pdf
https://science.osti.gov/-/media/opa/pdf/processes-and-procedures/Cost_Estimating_G_413_3_21_final_05092011.pdf
https://www.homeworld.bio/blog/the-unignorable-economics-of-turning-science-into-technology/
https://onlinelibrary.wiley.com/doi/full/10.1002/ente.202000691
https://www.osti.gov/biblio/1738878-techno-economic-analysis-best-practices-assessment-tools
https://www.frontiersin.org/articles/10.3389/fenrg.2023.1182969/full
https://www.frontiersin.org/articles/10.3389/fenrg.2020.00005/full
https://www.frontiersin.org/journals/chemical-engineering/articles/10.3389/fceng.2020.602430/full
https://pubs.rsc.org/en/content/articlelanding/2022/EE/D1EE03753F
https://assessccus.globalco2initiative.org/wp-content/uploads/Electrochemical-Technoeconomic-Modeling.pdf
https://assessccus.globalco2initiative.org/wp-content/uploads/TEA-for-Hard-Tech-Innovation.pdf
https://www.burktechnoeconomics.com/news
https://www.activate.org/techonomics
https://pubs.rsc.org/en/content/articlelanding/2022/ee/d1ee03523a
https://www.sciencedirect.com/science/article/pii/S2590332223003007
https://www.sciencedirect.com/science/article/pii/S2542435124000606
https://ars.els-cdn.com/content/image/1-s2.0-S2542435124000606-mmc1.pdf
https://github.com/kfdsievert/Cost-Model--DAC
https://www.sciencedirect.com/science/article/pii/S0959652619307772
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=2665702
https://www.sciencedirect.com/science/article/pii/S0306261919306385
https://pubs.acs.org/doi/full/10.1021/acs.energyfuels.4c01156
https://www.sciencedirect.com/science/article/pii/S2772656825001551
https://www.osti.gov/servlets/purl/2587275
https://www.osti.gov/servlets/purl/2520078/
https://www.netl.doe.gov/projects/files/DirectAirCaptureCaseStudiesSorbentSystem_070822.pdf
https://netl.doe.gov/projects/files/DirectAirCaptureCaseStudiesSolventSystem_083122.pdf
https://www.aps.org/policy/reports/assessments/upload/dac2011.pdf

DAC TEA Dissertation

DAC Lit Review from Socioeconomic Perspective
Energy and Cost Assessment for 3 DAC Processes
DACCS Cost Analysis

DAC and CCU TEA

DAC Regional TEA

TVSA DAC TEA in Europe

TEA for Calcium Hydroxide DAC in Cooling Towers
DAC TEA and CCS Comparison

Modeling and TEA of BPED DAC

Electrochemical DAC TEA

SOFC and DAC TEA

lonic Liquid DAC Process Design and TEA
Ligquid-Based Absorption DAC TEA
Adsorption-Based DAC Cost Analysis

Modeling DAC Costs Based on Sorbent Properties
Integrating DAC and SMR

Economics of Integrating SMR and DAC
Geothermal and DAC/BECCS TEA

TEA of Integrated NG Power Plant and DAC

DAC and Solar TEA

Solar-Powered DAC TEA

Wind-Powered DAC and EOR TEA

DAC and Compressed Air Energy Storage TEA
Climate Impact on DAC Levelized Cost
Commercial-Scale DAC TEA

TEA for Integrated DAC and Mineralization

DAC vs. DOC TEA Formulas

Economic Analysis of DAC and Fischer-Tropsch
Economic Benefits of Integrating DAC and Green H2 Production
TEA for DAC CO2 to CH4

DAC and Synthetic NG via Sabatier TEA

NG vs. Electricity for Solvent DAC

Integrated District Heating and DAC Costing

CCs

CCS Costs, Barriers, and Potential

NETL CCS Cost Report

CCS Retrofit Cost Database

TEA of Amine Regeneration

TEA for CCS Pathway Comparison

CCS Cost Analysis

CCS Operability—Economics Trade-Offs
TEA Synergies for Coupled Carbon Capture
ML-Based Mineral CCS Optimization TEA
Solvent Process Configurations TEA

LCA
Critical Review of CDR LCAs


https://keep.lib.asu.edu/items/158203
https://www.sciencedirect.com/science/article/pii/S1750583625001367
https://www.sciencedirect.com/science/article/pii/S2542435121002580
https://pubs.acs.org/doi/10.1021/acs.est.0c00476
https://www.sciencedirect.com/science/article/pii/S2772656821000257
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=4276171
https://pubs.acs.org/doi/full/10.1021/acs.est.3c10041
https://www.sciencedirect.com/science/article/pii/S0959652624039945
https://www.sciencedirect.com/science/article/pii/S0306261918302794
https://pubs.acs.org/doi/10.1021/acs.iecr.2c00889
https://pubs.acs.org/doi/full/10.1021/acs.energyfuels.4c02202
https://www.sciencedirect.com/science/article/pii/S0196890424006800
https://www.sciencedirect.com/science/article/pii/S1385894723023616
https://www.frontiersin.org/articles/10.3389/fenrg.2020.00092/full
https://scholarworks.utrgv.edu/chem_fac/262/
https://chemrxiv.org/engage/api-gateway/chemrxiv/assets/orp/resource/item/65e71c8ae9ebbb4db9f26283/original/tuning-sorbent-properties-to-reduce-the-cost-of-direct-air-capture.pdf
https://iopscience.iop.org/article/10.1088/2515-7655/ad2374
https://www.frontiersin.org/articles/10.3389/fclim.2021.728719/full
https://www.sciencedirect.com/science/article/pii/S0375650524002451
https://www.sciencedirect.com/science/article/pii/S0098135423003423
https://www.sciencedirect.com/science/article/pii/S0196890425007575
https://pubs.acs.org/doi/10.1021/acs.est.3c08269
https://pubs.acs.org/doi/pdf/10.1021/acs.est.2c05194
https://www.sciencedirect.com/science/article/pii/S2590174525000911
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=4300412
https://www.diva-portal.org/smash/get/diva2:1879970/FULLTEXT01.pdf
https://repository.tudelft.nl/islandora/object/uuid:ba70f173-b9f8-4d30-86e9-0508bc92f5f1
https://www.sciencedirect.com/science/article/pii/S2542435120300854
https://www.sciencedirect.com/science/article/pii/S2212982021000548
https://www.sciencedirect.com/science/article/pii/S0098135425001061
https://www.sciencedirect.com/science/article/pii/S1875510021002845
https://www.sciencedirect.com/science/article/pii/S0306261925001436?via%3Dihub
https://www.frontiersin.org/articles/10.3389/fclim.2020.618644/full
https://reposit.haw-hamburg.de/handle/20.500.12738/14920
https://www.sciencedirect.com/science/article/pii/S2211467X18300634
https://www.netl.doe.gov/projects/files/CostofCapturingCO2fromIndustrialSources_071522.pdf
https://www.netl.doe.gov/energy-analysis/details?id=a9f14d58-52d3-4a06-85cc-33d5cba5c895
https://pubs.acs.org/doi/10.1021/acs.iecr.0c02166
https://pubs.acs.org/doi/abs/10.1021/acsengineeringau.1c00002
https://pubs.acs.org/doi/10.1021/acs.est.9b07930
https://www.nature.com/articles/s44172-024-00244-x
https://www.sciencedirect.com/science/article/pii/S2772656825001356
https://www.sciencedirect.com/science/article/pii/S266654682300006X
https://www.sciencedirect.com/science/article/pii/S1750583621000311
https://pubs.rsc.org/en/content/articlepdf/2021/ee/d0ee03757e

Review of LCA Methods to Inform CDR Scale-Up
NET Sustainability Assessment

Carbon Removal Efficiencies and CDR Energy Requirements
Mitigation and CDR LCA and Optimization
Carbon Footprint of CO2 Feedstock

LCA for Effective Climate Mitigation of CDR
Actually Carbon-Negative Biomanufacturing
BECCS LCA Inventory Review

BECCS LCA Review

Complex LCA Analysis for BECCS and Bioenergy
Residue-Based BECCS LCA Considerations
BECCS and Water Stress

BECCS Fertilizer Issues

System Boundary Important for Cement BioCCS
CCS LCAs

CCS Water Footprint

LCA for Ex Situ Mineralization

ERW Geochemical and LCA Optimization

Eion ERW LCA

Australia ERW LCA

MCDR LCA Lit Review

OAE LCAs

LCA for Coastal Enhanced Weathering
Unfavorable Microalgae LCA

Methodological

FECM DAC LCA Best Practices

FECM BIiCRS LCA Best Practices

LCA for CCUS German DIN Standard

LCA of Emerging Tech

LCA of Emerging Tech Review

CCUS LCA Current State and Future Directions
Early-Stage CCU LCA Tool

Chemical LCA Screening with Machine Learning/ANNs
Machine Learning for Chemical LCI Prediction
Review of ML in LCA

ML-Based LCA Across All Organic Chemicals

GCIl on Implications of Downstream Emissions for CCU
Verifying NETs are NETs

Handbook on Life Cycle Sustainability Assessment
Chemical Industry Carbon Footprint Guidelines
Geographic Variability of Chemical Emissions

LCA Guidelines Article

Chemical Emissions Estimation Using Stoichiometry
Recommendations for Stoich-Based LCI Estimates
Hierarchy of LCI Generation Methods

10 Principles for LCA + LCC + S-LCA

Diminished Rebound Effects with Less Natural Capital
Issues w/ NET Carbon Accounting


https://wires.onlinelibrary.wiley.com/doi/10.1002/wene.540
https://www.negemproject.eu/wp-content/uploads/2022/06/NEGEM_D1.5_Sustainability-assessment-of-Geoengineering-NETPs.pdf
https://pubs.rsc.org/en/content/articlelanding/2025/su/d4su00552j
https://www.research-collection.ethz.ch/handle/20.500.11850/653008
https://pubs.rsc.org/en/content/articlelanding/2020/ee/d0ee01530j
https://link.springer.com/chapter/10.1007/978-981-95-0409-1_21
https://www.sciencedirect.com/science/article/pii/S0167779922002384
https://www.sciencedirect.com/science/article/pii/S1364032123002721
https://www.sciencedirect.com/science/article/pii/S1364032124001813
https://onlinelibrary.wiley.com/doi/pdfdirect/10.1111/gcbb.70070
https://onlinelibrary.wiley.com/doi/10.1111/gcbb.70089
https://www.nature.com/articles/s41467-021-21640-3
https://pubs.acs.org/doi/10.1021/acs.est.1c02238
https://www.sciencedirect.com/science/article/pii/S1750583623000348
https://www.sciencedirect.com/science/article/pii/S1750583612003143
https://www.sciencedirect.com/science/article/pii/S1364032120307978
https://pubs.acs.org/doi/10.1021/acs.est.5c02627
https://www.sciencedirect.com/science/article/pii/S0883292724001070
https://eioncarbon.com/wp-content/uploads/2024/01/LCA_Whitepaper_20220419.pdf
https://dr.ntu.edu.sg/entities/publication/73833aa9-a714-4bc5-8112-8b760c367a19
https://www.sciencedirect.com/science/article/pii/S1364032125007646
https://pubs.acs.org/doi/abs/10.1021/acs.est.5c13054
https://pubs.acs.org/doi/10.1021/acs.est.2c08633
https://link.springer.com/article/10.1007/s11367-023-02140-6
https://www.energy.gov/sites/default/files/2022-11/FECM%20DACS%20LCA%20Best%20Practices.pdf
https://www.energy.gov/fecm/best-practices-life-cycle-assessment-bicrs
https://www.dinmedia.de/en/technical-rule/din-spec-91508/388644580
https://onlinelibrary.wiley.com/doi/10.1111/jiec.12954
https://onlinelibrary.wiley.com/doi/10.1111/jiec.12965
https://www.sciencedirect.com/science/article/pii/S175058362100061X
https://pubs.rsc.org/en/content/articlelanding/2024/gc/d4gc00964a
https://pubs.acs.org/doi/abs/10.1021/acs.est.7b02862
https://pubs.acs.org/doi/10.1021/acssuschemeng.3c07038
https://www.sciencedirect.com/science/article/pii/S0048969723075988
https://arxiv.org/abs/2603.15686
https://www.frontiersin.org/articles/10.3389/fclim.2023.1286588/full
https://pubs.rsc.org/en/content/articlelanding/2019/ee/c8ee03338b
https://www.elgaronline.com/edcollbook/book/9781800378650/9781800378650.xml
https://www.tfs-initiative.com/app/uploads/2024/12/TfS-PCF-Guidelines-2024.pdf
https://dataplayground.carbon-minds.com/
https://www.frontiersin.org/articles/10.3389/fenrg.2020.00015/full
https://pubs.acs.org/doi/full/10.1021/acsenvironau.4c00065
https://pubs.acs.org/doi/10.1021/acssuschemeng.2c07624
https://pubs.acs.org/doi/full/10.1021/acssuschemeng.8b03656
https://link.springer.com/article/10.1007/s11367-021-01958-2
https://www.frontiersin.org/articles/10.3389/fenrg.2018.00081/full
https://www.tandfonline.com/doi/abs/10.1080/14693062.2021.1878009

Attributional < Consequential for CDR Credits

Carbon Accounting Without LCA

Consequential LCA for CCU

Attributional vs. Consequential LCA

Issues with Attributional LCA Relative to Consequential LCA
Attributional vs. Consequential LCA Considerations
Analysis-LCA vs. Message-LCA

Improving Uncertainty Analysis in LCA

Unresolved Problems in LCA

Carbon XPRIZE Finalist LCA Review

DAC

CATF DAC LCA Tool

DAC LCA Meta-Analysis

DAC LCA Hydroxide Sorbents

DAC LCA and Energy Review

DACCS LCA

Climeworks DAC LCA

LCA Comparing DAC Types

Potassium Carbonate DAC LCA

LCA for Electrochemical pH-Swing DAC
DAC LCA Toward 2100

Ireland DAC LCA

DAC and FT Fuel Production LCA

DAC to Green MeOH LCA

DAC and Utilization LCA

DAC to Formic Acid LCA

DAC Material and Energy LCI

Comparative DAC Exergy-Based Assessment
Net-Negative Oil via EOR as Unlikely
Carbon and Energy Balance of DAC and EOR
EOR and DAC Carbon Footprint

EOR Meta-Analysis

Health and Climate Impacts of CC and DAC
HVAC DAC LCA

CCcu

Review of Catalysis and LCA for CO2 Conversion
Analytical LCA Review for CCU

Paris Compatibility of CCU

Pairing CCUS and CDR for Net Zero

CCU MeOH, C2H4, Etc. LCAs

Lit Review of CCU Chemical LCAs

CCUS Supply Chain LCA

Deloitte LCA Example for Origin Materials

CCU Concrete May Not Produce Climate Benefit
Carbon Uptake by Cement Carbonation

LCA for CO2 Mineralization Products

Mitigation Potential of CCU for Chemicals


https://www.tandfonline.com/doi/full/10.1080/17583004.2024.2405035
https://pubs.rsc.org/en/content/articlelanding/2023/ee/d3ee01138k
https://pubs.rsc.org/en/content/articlehtml/2019/ee/c9ee00914k
https://www.researchgate.net/publication/237335622_Consequential_and_Attributional_Approaches_to_LCA_A_Guide_to_Policy_Makers_with_Specific_Reference_to_Greenhouse_Gas_LCA_of_Biofuels
https://onlinelibrary.wiley.com/doi/full/10.1111/jiec.12074
https://www.tandfonline.com/doi/full/10.1080/17583004.2022.2088402
https://link.springer.com/article/10.1007/s11367-025-02460-9
https://aiche.onlinelibrary.wiley.com/doi/pdf/10.1002/ep.14644
https://link.springer.com/article/10.1007/s11367-008-0008-x
https://academic.oup.com/ce/article/5/4/587/6406685
https://www.catf.us/direct-air-capture-lifecycle-analysis-tool/
https://www.sciencedirect.com/science/article/pii/S2352550925000399
https://www.sciencedirect.com/science/article/pii/S1750583618301464?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S2352550922003384
https://pubs.acs.org/doi/10.1021/acs.est.1c03263
https://www.nature.com/articles/s41560-020-00771-9
https://www.nature.com/articles/s41560-021-00922-6
https://www.nature.com/articles/s41598-024-66990-2
https://www.sciencedirect.com/science/article/pii/S0196890425006582
https://www.nature.com/articles/s41467-022-31146-1
https://www.nature.com/articles/s41598-023-44709-z
https://pubs.rsc.org/en/content/articlelanding/2020/se/c9se00479c
https://pubs.rsc.org/en/content/articlelanding/2024/ya/d4ya00316k
https://www.researchgate.net/publication/378171500_Direct_Air_Capture_and_Utilization_Life_Cycle_Assessment_and_CO2_Reduction_Potential_Estimation
https://pubs.rsc.org/en/content/articlelanding/2025/su/d5su00111k
https://onlinelibrary.wiley.com/doi/abs/10.1111/jiec.13357
https://link.springer.com/article/10.1007/s11027-023-10076-3
https://www.sciencedirect.com/science/article/pii/S175058362400224X
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=5686733
https://pubs.rsc.org/en/content/articlelanding/2025/ee/d5ee01752a
https://www.sciencedirect.com/science/article/pii/S1750583625001288
https://pubs.rsc.org/en/content/articlelanding/2019/ee/c9ee02709b
https://www.sciencedirect.com/science/article/pii/S2451904925010145
https://pubs.acs.org/doi/full/10.1021/acs.chemrev.7b00435
https://pmc.ncbi.nlm.nih.gov/articles/PMC7986834/
https://www.sciencedirect.com/science/article/pii/S2590332222000446
https://www.worldscientific.com/doi/abs/10.1142/9789811275661_0015
https://www.frontiersin.org/articles/10.3389/fclim.2020.586199/full
https://www.sciencedirect.com/science/article/pii/S0306261920301112
https://www.sciencedirect.com/science/article/pii/S1750583623002098
https://mcusercontent.com/3a3602da39d977d961969416f/files/da051d96-6c8e-4492-b78e-d8774523cb4c/Deloitte_Origin_Materials_LCA_of_Coproducts.pdf
https://www.nature.com/articles/s41467-021-21148-w
https://www.nature.com/articles/ngeo2840
https://epubl.ktu.edu/object/elaba:168936850/
https://www.pnas.org/doi/10.1073/pnas.1821029116

CCU Plastics LCA and Potential

Bio-Based Aniline LCA w/ Indirect LUC Factors
LCA of CCU Polypropylene

Bio-Based Adipic Acid LCA

GREET Auviation Module

Net Carbon Sequestration for Bioproducts

Other Resources

GREET

Regulatory Versions of GREET

Phyllis2 Biomass Composition Database
ecoinvent Knowledge Base

ecoinvent Fundamentals Videos

ISSST Sustainability Conference

Integrated Assessments

Integrated Review of LCA/TEA for DAC

Mission Innovation DAC LCA/TEA Methodology

Off-Grid DAC LCA and TEA

Geospatial TEA and LCA for Solid Sorbent DAC

Solid Sorbent DAC LCA and TEA in China

Liquid Solvent DAC LCA and TEA by Environmental Conditions
Potassium—Calcium Looping Cycle DAC LCA and TEA

TEA and LCA of Fiber-Encapsulated Nanoscale Hybrid Sorbents
Electrochemical DAC TEA and LCA

Review of LCA and TEA for Echem CO2 Reduction

DAC and Urea LCA and TEA for CBAM

CDR TEA and Carbon Accounting Dissertation

Social Costs of CDR LCA Results

Integrated TEA/LCA for Cement CCS

Ex Situ Mineralization Process, TEA, and LCA

ERW TEA and LCA

California ERW LCA and TEA

ERW LCA and TEA w/ Co-Benefit and Sourcing Focus

DAC, EM, and BICRS LCA and TEA

DAC, BECCS, and Biochar Economic and Environmental Comparison
Bioenergy and BiCRS LCA and TEA Review

BiCRS Cost and Emissions Summaries

TEA and LCA of Carbon-Negative Pyrolysis

SAF and E-Fuels

DAC, RWGS, and F-T SAF TEA and LCA
Power-and-Biomass-to-Liquids SAF LCA and TEA
SAF LCA and TEA Meta-Analysis

Synthetic Jet Fuel LCA and TEA

Fischer—Tropsch E-Fuel LCA and TEA

LCA and TEA of Solar Fuels

TEA and LCA for DAC and Fuel Production Integration
Carbon-Negative E-SAF TEA and LCA


https://escholarship.org/uc/item/0ts136x0
https://www.sciencedirect.com/science/article/pii/S095965262100038X
https://www.sciencedirect.com/science/article/pii/S2212982021002390
https://www.sciencedirect.com/science/article/pii/S0959652617313914
https://greet.es.anl.gov/index.php?content=greet_aviation
https://pubs.rsc.org/en/content/articlelanding/2023/gc/d2gc02483g
https://greet.anl.gov/index.php
https://www.energy.gov/eere/greet
https://phyllis.nl/
https://support.ecoinvent.org/
https://support.ecoinvent.org/e-learning-fundamentals-database
https://issst.net/
https://onlinelibrary.wiley.com/doi/abs/10.1002/er.7884
https://mission-innovation.net/wp-content/uploads/2026/03/MICDRMission_Common-LCATEA-Methodology-and-Case-Studies-for-Direct-Air-Capture_March2026.pdf
https://www.nature.com/articles/s44172-023-00152-6
https://www.cell.com/cell-reports-sustainability/fulltext/S2949-7906(24)00237-4
https://www.sciencedirect.com/science/article/pii/S1750583625001380
https://www.nature.com/articles/s43247-024-01773-1
https://www.sciencedirect.com/science/article/pii/S2213343725012977
https://www.sciencedirect.com/science/article/pii/S2214993723002385
https://pubs.rsc.org/en/content/articlelanding/2025/su/d5su00227c
https://www.sciencedirect.com/science/article/pii/S2589004221007811
https://www.sciencedirect.com/science/article/pii/S0959652625023418
https://spiral.imperial.ac.uk/handle/10044/1/100826
https://helda.helsinki.fi/server/api/core/bitstreams/c2f2bf3c-02a1-490b-8f8b-0a2eb72ccf88/content
https://www.sciencedirect.com/science/article/pii/S2212982022004942
https://pubs.acs.org/doi/abs/10.1021/acssuschemeng.1c07867
https://pubs.acs.org/doi/10.1021/acs.est.3c01658
https://www.sciencedirect.com/science/article/pii/S0959652624032062
https://pubs.acs.org/doi/abs/10.1021/acs.est.5c14334
https://link.springer.com/article/10.1007/s10098-026-03416-9
https://www.sciencedirect.com/science/article/pii/S0959652624022480
https://link.springer.com/article/10.1007/s10311-023-01694-z
https://datalab.dbfz.de/bionet/procedures?lang=en
https://pubs.rsc.org/en/content/articlelanding/2022/gc/d2gc03172h
https://www.sciencedirect.com/science/article/pii/S0196890423007732
https://www.sciencedirect.com/science/article/pii/S2590174524003192
https://www.sciencedirect.com/science/article/pii/S0921344925000035
https://pubs.acs.org/doi/10.1021/acs.est.4c01578
https://www.sciencedirect.com/science/article/pii/S0013935124000677
https://www.sciencedirect.com/science/article/pii/S0048969723046302
https://www.sciencedirect.com/science/article/pii/S0360319924042174
https://www.sciencedirect.com/science/article/pii/S0196890426001810

Biomass, F-T, and AtJ Jet Fuel TEA
Electrofuel Synthesis TEA Optimization

DAC for Jet Fuel Cheaper than SAF
Climate-Neutral Aviation and Non-CO2 Effects
LCA and Non-CO2 Effects from Alternative Jet Fuels
SAF Climate Impact Assessment

Renewable Jet Fuel LCA

SAF LCA

Aviation Fuel GHG Estimation from ICAO
Biojet Fuels LCA

Variability in Petroleum Jet Fuel LCA
Integrated Model for DAC and Methanation
Syngas Methanation LCA and TEA

Markets and Industry

Historical Growth Rates and CDR Scaling

Historical Tech Adoption Data for CDR Comparison

Rate and Growth Limits for CCS

Assessing Global CDR Innovation Funding and Research Networks
Renewable Energy Lessons for CDR

Buying Down DAC Costs

Scaling DAC w/ Carbon Purchase Agreements and Dactories
CDR Commercialization Mechanisms

Market Mechanisms for CDR Funding

Paying for CDR

Expected Global CDR Revenues

Economic Analysis of CDR Policies

Aligning Incentives Across CDR Stakeholders

Mining Industry Role for ERW CDR

CCU Building Material Market Projection

Politics

Wim Carton Publications

Undoing Various Equivalencies in Carbon Accounting
Political Ecologies of Circular Carbon Economy
Political Economy of DAC

Political Economy of Negative Emissions

Economics of CDR

Knowledge Politics of CDR and IAMs

Politics of Residual Emissions

Defining Hard-to-Abate w/ Costs and Energy
Defining Abated Emissions

Separating CDR for Luxury, Societal Membership, and Residual Emissions
Philosophy for CDR and Sustainable Development
Possible Limits on CDR from International Law
International Cooperation Reducing CDR Costs
Possible Weaponization of NETs and SRM


https://www.mdpi.com/1996-1073/17/7/1685
https://pubs.acs.org/doi/full/10.1021/acs.est.0c07955
https://www.sciencedirect.com/science/article/pii/S1364032124002752
https://www.nature.com/articles/s41558-022-01404-7
https://dspace.mit.edu/handle/1721.1/59694
https://www.nature.com/articles/s41598-025-13445-x
https://biotechnologyforbiofuels.biomedcentral.com/articles/10.1186/s13068-017-0739-7
https://pubs.acs.org/doi/10.1021/acssuschemeng.2c00977
https://www.sciencedirect.com/science/article/pii/S1364032121006833
https://www.sciencedirect.com/science/article/pii/B9780128045688000123
https://www.nature.com/articles/s41467-022-35392-1
https://www.sciencedirect.com/science/article/pii/S0016236123005823
https://www.sciencedirect.com/science/article/pii/S1364032123004859
https://www.nature.com/articles/s43247-023-01056-1
https://zenodo.org/records/10035735
https://iopscience.iop.org/article/10.1088/1748-9326/add9af
https://iopscience.iop.org/article/10.1088/2515-7620/ae0099
https://www.tandfonline.com/doi/full/10.1080/17583004.2024.2319787
https://pubs.acs.org/doi/full/10.1021/acs.iecr.0c04839
https://www.frontiersin.org/articles/10.3389/fclim.2021.636657/full
https://www.frontiersin.org/articles/10.3389/fclim.2022.1101525/full
https://link.springer.com/article/10.1007/s40518-025-00277-6
https://www.frontiersin.org/articles/10.3389/fclim.2021.672996/full
https://iopscience.iop.org/article/10.1088/1748-9326/ae499d
https://www.cesifo.org/en/publications/2024/working-paper/economics-carbon-dioxide-removal-governance-perspective
https://iopscience.iop.org/article/10.1088/1748-9326/acf591/pdf
https://pubs.acs.org/doi/abs/10.1021/acs.est.3c05081
https://www.frontiersin.org/articles/10.3389/fclim.2022.878756/full
https://www.researchgate.net/profile/Wim-Carton
https://www.frontiersin.org/articles/10.3389/fclim.2021.664130/full
https://journals.sagepub.com/doi/abs/10.1177/25148486211061452
https://brill.com/view/journals/hima/29/1/article-p3_1.xml
https://www.sciencedirect.com/science/article/pii/S2590332221005406
https://www.annualreviews.org/content/journals/10.1146/annurev-resource-010224-094505
https://portal.research.lu.se/en/publications/missing-paths-to-justice-the-knowledge-politics-of-carbon-dioxide
https://www.sciencedirect.com/science/article/pii/S2214629623000956
https://www.sciencedirect.com/science/article/pii/S254243512500220X
https://www.sciencedirect.com/science/article/pii/S2666278725000303
https://www.pdcnet.org/enviroethics/content/enviroethics_2024_0046_0003_0333_0350
https://www.tandfonline.com/doi/full/10.1080/21550085.2025.2449797
https://www.science.org/doi/10.1126/science.adi9332
https://www.tandfonline.com/doi/abs/10.1080/14693062.2024.2445167
https://www.sciencedirect.com/science/article/pii/S2211467X22002255

NET Financing and Inequality
Moral Implications of CDR Pathways
U.S. CDR Marxist Analysis and Network Mapping

Removal Liabilities

Carbon Takeback Obligation

Carbon Removal Obligation Mechanism

Removal Liability for Emitters Proposal

Carbon Removal Obligations to Repay Carbon Debt
Agential Responsibilities for CDR

Mitigation Deterrence/Moral Hazard

Analysis and Proposals for NET Moral Hazards

Mitigation Deterrence Types and Quantification

Summary of Workshops on Moral Hazard

Special Issue on Empirics of Climate Delay

CDR Moral Hazard Review

Influence of Learning About CDR on Mitigation Support
Effects of Learning About CDR on Mitigation Perceptions in U.S.
Framing of Geoengineering Affects Mitigation Support
Tampering w/ Nature and CDR Support

Political Economy of Delay

Racial Capitalism and Mitigation Deterrence

EU CDR Mitigation Deterrence Research

CDR Delaying South Africa Emissions Reductions

CDR Delaying Emissions Reduction

Arguments For and Against Mitigation Deterrence
Challenging CDR Moral Hazards for a Just Transition

Scaling CDR w/o Delaying Reductions

Limited Costs from Separate Reduction and Removal Targets
Case for Separate CDR and Reduction Targets

New Climate Strategies as Delaying Decarbonization

Circular Carbon Plastics as Petrochemical Mitigation Deterrence
Swiss Mitigation Deterrence Discourse

Al Boom Could Trigger More CDR Needs

Thermodynamics and Energy

Lackner on DAC Thermodynamics
Explainer on DAC Thermodynamics

Role of Energy in DAC

Energetic and Economic Analysis of DAC
Potential for Dilute DAC Product Stream
Hybrid DAC and Mineralization

Low-Purity DAC Carbonation in Aggregates
TEA and Prospects for CO2 Sequestration in Carbonates
Thermodynamic Analysis of CE Plant
Biophysics and Economics for NETs

CO2 Concentrations for Economic Viability


https://www.nature.com/articles/s41558-023-01870-7
https://www.cambridge.org/core/journals/global-sustainability/article/reassessing-the-need-for-carbon-dioxide-removal-moral-implications-of-alternative-climate-target-pathways/364480FBBB60784AB5C6996699E77740
https://lup.lub.lu.se/student-papers/search/publication/9114297
https://www.sciencedirect.com/science/article/pii/S254243512100489X
https://www.tandfonline.com/doi/full/10.1080/14693062.2023.2276858
https://www.sciencedirect.com/science/article/pii/S2214629623004164
https://www.nature.com/articles/s41586-021-03723-9
https://folia.unifr.ch/unifr/documents/329068
https://link.springer.com/article/10.1186/s40309-021-00186-z
https://link.springer.com/article/10.1007/s10584-020-02732-3
https://journals.sagepub.com/doi/10.1177/25148486211066238
https://www.sciencedirect.com/special-issue/10Q2VFJNMF0
https://wires.onlinelibrary.wiley.com/doi/10.1002/wcc.826
https://link.springer.com/article/10.1007/s10584-017-2005-1
https://www.sciencedirect.com/science/article/pii/S2214629622001608
https://www.tandfonline.com/doi/abs/10.1080/17524032.2019.1575258
https://link.springer.com/article/10.1007/s10584-019-02375-z
https://onlinelibrary.wiley.com/doi/full/10.1111/anti.12532
https://www.sciencedirect.com/science/article/pii/S1462901124001990
https://www.sciencedirect.com/science/article/pii/S146290112300240X
https://www.sciencedirect.com/science/article/pii/S0959652624022017
https://wires.onlinelibrary.wiley.com/doi/full/10.1002/wcc.826
https://link.springer.com/article/10.1007/s10584-025-03984-7
https://www.tandfonline.com/doi/full/10.1080/21550085.2025.2567824
https://www.nature.com/articles/s44359-025-00081-x
https://www.nature.com/articles/s41467-025-60606-7
https://www.frontiersin.org/journals/climate/articles/10.3389/fclim.2019.00004/full
https://www.sciencedirect.com/science/article/pii/S258981162030032X
https://www.sciencedirect.com/science/article/pii/S1462901123002897
https://www.sciencedirect.com/science/article/pii/S1462901123003088
https://www.wsj.com/pro/sustainable-business/ai-could-trigger-new-demand-for-carbon-removal-sector-report-says-461b9098
https://www.sciencedirect.com/science/article/pii/S0360544212006901
https://www.theclimatebrink.com/p/thermodynamics-of-air-capture-of
https://climate.benjames.io/energy-carbon-removal/
https://www.pnas.org/content/108/51/20428
https://iopscience.iop.org/article/10.1088/1748-9326/aa6de5
https://www.sciencedirect.com/science/article/pii/S0009254120301674
https://www.sciencedirect.com/science/article/pii/S0921344924005330
https://pubs.rsc.org/en/Content/ArticleLanding/2024/EE/D4EE03166K
https://www.cell.com/cell-reports-physical-science/pdfExtended/S2666-3864(22)00058-3
https://www.nature.com/articles/nclimate2870
https://www.nature.com/articles/s44172-025-00468-5

CDR's Interaction w/ Electricity Sector Through 2050
CCS and CDR Scenarios for EU Power Sector
Integrating NETs and Clean Energy Systems

Role of NG in Net-Zero Electric Sector
Thermodynamic Constraints for CCU

Nuclear and CDR Integration

Thermodynamics of Electrochemical mMCDR

Bibliometric and Patent Analyses

CDR Researcher Database

CDR Bibliometric Analysis

28,976 CDR Studies Found w/ Al

Fragmented Global CDR Publication Landscape
Justice-Centered Analysis of CDR Research

Mapping Geoengineering Landscape

Biochar Bibliometric Analysis and Trends

Bibliometric Study of Blue Carbon

Bibliometric DAC Analysis

DAC Bibliometric Analysis and Process Engineering Review
Bibliometric Analysis of Needed DAC R&D

Bibliometric Analysis of CCS Materials

Understanding Gap Between CCS Projection and Deployment
Carbon Capture Bibliometric and Patent Analysis

CDR Patent Analysis

DAC Patent Analysis

IP Rights and DAC Scale-Up

Patent Analysis for Geological CDR

Expert Surveys

Large-Scale CDR Expert Elicitation

Climate Change and CDR IPCC Expert Expectations
Expert Survey on NETs

Survey on CDR Potential and Policy Discussion
Survey of DAC Experts on Trends

Expert Perspectives on DACCS Innovation
BECCS and DACCS Policy Support Expert Survey
Survey on Geologic Storage Development Time
Survey Assessing DAC Deployment Capacity
CDR Expert Survey

Expert Elicitation on CDR and Equity

Practitioner Perspectives on CDR Governance
Low Consensus for Novel mCDR

Expert Review on NBSs

2025 Survey on CDR Supplier Needs

Startup CDR Credit Perceptions

Methane Removal


https://www.nature.com/articles/s43247-025-02190-8
https://www.nature.com/articles/s44458-026-00036-8
https://pubs.rsc.org/en/content/articlelanding/2019/ee/c8ee03682a
https://www.nature.com/articles/s41467-022-32468-w
https://onlinelibrary.wiley.com/doi/abs/10.1002/cite.201300152
https://publications.anl.gov/anlpubs/2023/07/183428.pdf
https://pubs.acs.org/doi/10.1021/acs.est.4c05721
https://captaindrawdown.com/posts/cdr-researcher-census/?trk=feed-detail_comments-list_comment-text
https://iopscience.iop.org/article/10.1088/1748-9326/ad71e0
https://www.nature.com/articles/s41467-025-61485-8
https://link.springer.com/article/10.1007/s40518-025-00280-x
https://www.tandfonline.com/doi/full/10.1080/14693062.2026.2648761
https://royalsocietypublishing.org/doi/10.1098/rsta.2014.0065
https://pubs.acs.org/doi/full/10.1021/acsestwater.5c00606
https://www.sciencedirect.com/science/article/pii/S1470160X23002054
https://www.sciencedirect.com/science/article/pii/S2772826922000086
https://www.sciencedirect.com/science/article/pii/S2211339825001091
https://onlinelibrary.wiley.com/doi/abs/10.1002/er.7203
https://www.sciencedirect.com/science/article/pii/S2352484722005492
https://www.mdpi.com/1996-1073/11/9/2319
https://www.sciencedirect.com/science/article/pii/S2666790821002391
https://www.sciencedirect.com/science/article/pii/S136403212200096X
https://www.sciencedirect.com/science/article/pii/S1364032125011645
https://rhg.com/research/intellectual-property-rights-and-global-direct-air-capture-scale-up/
https://www.lse.ac.uk/granthaminstitute/wp-content/uploads/2025/07/Innovation-race-on-geological-carbon-removal-Who-is-best-placed-to-lead.pdf
https://policyintegrity.org/files/publications/CDR_Consensus_Report.pdf
https://www.nature.com/articles/s43247-024-01661-8
https://link.springer.com/article/10.1007/s11027-022-10030-9
https://www.sciencedirect.com/science/article/pii/S2542435121004323
https://www.frontiersin.org/journals/climate/articles/10.3389/fclim.2021.630893/full
https://www.tandfonline.com/doi/full/10.1080/17583004.2023.2235577
https://iopscience.iop.org/article/10.1088/1748-9326/ad661e
https://www.pnas.org/doi/10.1073/pnas.2307984120
https://iopscience.iop.org/article/10.1088/2515-7620/acc834/meta
https://iopscience.iop.org/article/10.1088/2515-7620/accc72/meta
https://direct.mit.edu/crcj/article/doi/10.1162/crcj_a_00015/131307/Carbon-Removal-Climate-Impacts-and-Equity-Insights
https://www.cambridge.org/core/journals/european-journal-of-risk-regulation/article/governance-of-carbon-dioxide-removal-practitioners-perspectives-on-fairness-and-equity/7CC32038188CCA683CCDC10A37A906D0
https://www.nature.com/articles/s41558-025-02291-4
https://www.nature.com/articles/s41558-024-01960-0
https://terraset.substack.com/p/what-carbon-removal-suppliers-need
https://lup.lub.lu.se/luur/download?func=downloadFile&recordOId=9114650&fileOId=9114652

NASEM Research Agenda for CH4 Removal
Methane Removal Review

Methane Removal Assessment

Methane Removal Options

Emerging Methane Mitigation and Removal Review
Methane Removal and Atmospheric Restoration
Methane Removal Requirements

Value of Methane Removal

Challenges and Opportunities for Methane Removal
Methane Mitigation and Removal

Legal Framework for Methane Removal

Solar Photocatalysis to Remove Non-CO2 GHGs
Co-Removing CH4 and CO2

Methane Removal vs. BECCS

Chlorine Radical Enhancement for CH4 Removal

New Tech Ideas

CO2 Separation w/ Bipolar Electrodialysis

CO2 Extraction from Seawater with Bipolar Electrodialysis
Electrochemical Acid—Base Generation for mCDR
Electrochemical Hydrogen Looping for DOC
Direct Measurement of ERW CDR

Measuring ERW Carbon Flux

ERW Effects on Soil Organic Carbon Fluxes
Energy Savings for Geochemical CDR

Arctic CDR Possibilities

CO2 Snow Deposition in Antarctica ldea

CO2 Storage in Antarctica

Blockchain and CDR

Nuclear Explosion CDR?

Articles

Carbon Herald

Carbon Pulse

Quantum Commodity Intelligence
Trellis

Decarbonfuse

cCarbon

geoCDR News

Status and Trends

2026

April 2026 DOE Grant Retention Open Questions

April 2026 DOE Retaining Projects Including Some DAC Hubs
April 2026 Math Behind Microsoft's Pause

April 2026 Microsoft Pausing CDR Purchases


https://nap.nationalacademies.org/catalog/27157/a-research-agenda-toward-atmospheric-methane-removal
https://royalsocietypublishing.org/doi/full/10.1098/rsta.2020.0454
https://royalsocietypublishing.org/doi/10.1098/rsta.2021.0108
https://www.sciencedirect.com/science/article/pii/S2666792422000038
https://www.sciencedirect.com/science/article/pii/S2590162123000230
https://www.nature.com/articles/s41893-019-0299-x
https://iopscience.iop.org/article/10.1088/1748-9326/ad5853
https://iopscience.iop.org/article/10.1088/1748-9326/ad3b22/meta
https://www.mdpi.com/2674-0389/2/4/27
https://agupubs.onlinelibrary.wiley.com/doi/full/10.1029/2019RG000675
https://scholarship.law.columbia.edu/sabin_climate_change/229/
https://www.sciencedirect.com/science/article/pii/S0360128516300569
https://www.nature.com/articles/s41598-023-44582-w
https://essopenarchive.org/doi/full/10.22541/essoar.172469129.93821734
https://egusphere.copernicus.org/preprints/2023/egusphere-2023-2959/
https://pubs.rsc.org/en/content/articlelanding/2011/ee/c0ee00303d
https://pubs.rsc.org/en/content/articlelanding/2012/ee/c2ee03393c
https://www.frontiersin.org/articles/10.3389/fclim.2024.1349604/full
https://www.cell.com/device/abstract/S2666-9986(24)00406-X
https://pubs.acs.org/doi/10.1021/acs.estlett.5c00441
https://onlinelibrary.wiley.com/doi/full/10.1111/gcb.16903
https://onlinelibrary.wiley.com/doi/10.1111/gcb.70373
https://iopscience.iop.org/article/10.1088/1748-9326/ad4efb
https://www.sciencedirect.com/science/article/pii/S2666916126000022
https://journals.ametsoc.org/view/journals/apme/52/2/jamc-d-12-0110.1.xml
https://www.sciencedirect.com/science/article/pii/019689049500053G
https://link.springer.com/content/pdf/10.1007/s42524-019-0010-y.pdf
https://arxiv.org/pdf/2501.06623
https://carbonherald.com/
https://carbon-pulse.com/
https://www.qcintel.com/carbon/
https://trellis.net/
https://decarbonfuse.com/landing
https://www.ccarbon.info/
https://geocdr.com/
https://doealumninetwork.substack.com/p/the-does-partial-grant-retention
https://www.latitudemedia.com/news/scoop-doe-sends-a-list-of-retained-projects-to-congress/
https://trellis.net/article/the-math-behind-microsofts-plan-to-pause-carbon-removal-purchases/
https://heatmap.news/carbon-removal/microsoft-carbon-removal-pause

April 2026 Cowboy and Absolute Partnership

March 2026 CTRL-S Launch

February 2026 Sweden Séderenergi BECCS Pause
February 2026 Microsoft Bought 93% of CDR in 2025
February 2026 Sweden Véaxjo BECCS on Pause
February 2026 Terradot Acquires Eion

February 2026 WSJ on Terradot and CDR Consolidation
January 2026 Gigablue $20M Series A

January 2026 2025 CDR Market Review

2025

December 2025 CDR After Slow 2025

December 2025 Building Financial Architecture for CDR
November 2025 €500M for CDR in Germany
November 2025 Boeing—Charm 100,000 Ton Deal
November 2025 The Guardian on Need for CDR
October 2025 CDR Market Developments

October 2025 Chinese Advantage in CCUS Costs
October 2025 Deep Sky 500-KTA Facility in Manitoba
September 2025 DAC Falters w/ Stubborn Costs
September 2025 Aircapture First DAC in Japan
September 2025 Brineworks DAC €6.8M Fundraise
September 2025 Puro €11M Series B

August 2025 Northern Lights First CO2 Injected

August 2025 Equatic $11.6M Series A

July 2025 Planet2050 RFP Response Analysis

July 2025 Uphill Battle for Carbon Capture/CDR

July 2025 Climeworks $162M Raise

June 2025 Aircapture $50M Series A

May 2025 Rivan Synthetic Fuel £10M Raise

May 2025 ADNOC/XRG $500M DAC Investment

May 2025 U.S. Hits 1 Gt of Injected CO2

April 2025 RepAir $15M Series A

April 2025 Oxy Acquiring Holocene and DAC Progress
April 2025 Microsoft and AtmosClear 6.75M-Credit Deal
April 2025 Microsoft and CO280 3.7M-Credit Deal
March 2025 Capture6 $27.5M Series A

March 2025 Spiritus $30M Series A

March 2025 Watershed Megaton CDR RFP

February 2025 United Buying 500K Heirloom Tons
January 2025 CDR's Tricky Transition to Commercialization

2024

December 2024 CDR Gold Rush

December 2024 DAC Hubs Round 2 Announcement
December 2024 Skytree Acquisition of ReCarbn
December 2024 Breakthrough $40M to Deep Sky
December 2024 BCG 50,000-Ton Purchase
December 2024 Terradot—Google Deal


https://carbonherald.com/cowboy-clean-fuels-absolute-climate-and-evident-team-up-for-high-integrity-cdr/
https://heatmap.news/carbon-removal/ctrl-s-direct-air-capture
https://bioenergyinternational.com/soderenergi-pauses-beccs-project/
https://www.latitudemedia.com/news/microsoft-is-the-carbon-removal-market/
https://bioenergyinternational.com/vaxjo-pauses-beccs-project/
https://carbonherald.com/terradot-acquires-eion-forming-new-leading-enhanced-rock-weathering-platform/
https://www.wsj.com/articles/carbon-removal-startup-terradot-acquires-eion-as-market-consolidates-90fe20ba
https://www.gigablue.co/news/gigablue-announces-20-million-series-a-first-close-at-davos-2026
https://climagination.substack.com/p/happy-2026-observations-from-cdr
https://heatmap.news/carbon-removal/carbon-removal-2026
https://www.weforum.org/stories/2025/12/carbon-removal-financial-architecture/
https://dvne.org/news-de/500-mio-e-fuer-co2-entnahme-in-deutschland/
https://www.axios.com/2025/11/14/boeing-carbon-removal-charm-industrial-startup
https://www.theguardian.com/environment/2025/nov/11/leading-scientist-says
https://www.technologyreview.com/2025/10/24/1126478/whats-next-for-carbon-removal/amp/
https://knowledge.energyinst.org/new-energy-world/article?id=139906
https://carbonherald.com/deep-sky-on-its-way-to-build-one-of-the-worlds-largest-cdr-facilities-in-manitoba-canada/
https://www.ft.com/content/fa4ce69b-e925-4324-a027-cdf86e66163f
https://carbonherald.com/aircapture-launches-first-commercial-dac-system-in-japan/
https://energynews.pro/en/brineworks-raises-e6-8mn-to-accelerate-its-direct-air-capture-of-co%E2%82%82/
https://puro.earth/our-blog/339-puro-earth-secures-11m-series-b-financing-led-by-nasdaq-with-participation-from-fortum-innovation-venturing-to-strengthen-its-supplier-infrastructure
https://www.reuters.com/sustainability/climate-energy/norways-northern-lights-ccs-project-starts-operations-with-first-co2-injected-2025-08-25/
https://www.equatic.tech/articles/equatic-secures-11-6mm-series-a-funding-to-advance-permanent-carbon-removal-and-green-hydrogen-production
https://planet2050.earth/blog/permanent-cdr-rfp-insights
https://www.noemamag.com/climate-delusion-or-vital-solution-carbon-captures-uphill-battle/
https://climeworks.com/press-release/climeworks-raises-usd-162m-to-scale-up-technology
https://www.reuters.com/press-releases/aircapture-raises-50-million-in-series-a-financing-to-scale-modular-profitable-direct-air-capture-solution-2025-06-05/
https://www.finsmes.com/2025/05/rivan-raises-10m-in-funding.html
https://www.oxy.com/news/news-releases/occidental-and-adnocs-xrg-agree-to-evaluate-joint-venture-to-develop-south-texas-direct-air-capture-hub/
https://www.spglobal.com/commodity-insights/en/news-research/blog/energy-transition/050925-us-hits-gigaton-milestone-in-co2-injection
https://carbonherald.com/repair-secures-15m-in-series-a-to-advance-its-trailblazing-dac-tech/
https://www.forbes.com/sites/phildeluna/2025/04/17/why-oxys-acquisition-of-holocene-signals-a-maturing-carbon-removal-industry/
https://www.prnewswire.com/news-releases/fidelis-atmosclear-signs-agreement-with-microsoft-for-high-quality-carbon-removal-from-project-in-louisiana-302428296.html
https://trellis.net/article/microsoft-co280-carbon-removal-pulp-paper/
https://capture6.org/2025/03/11/capture6-raises-27-5m-in-series-a-and-project-funding/
https://www.businesswire.com/news/home/20250306356097/en/TDK-Ventures-Invests-in-Spiritus-to-Transform-Carbon-Dioxide-Removal
https://watershed.com/blog/carbon-rfp
https://carbonherald.com/united-airlines-invests-in-dac-tech-by-heirloom-securing-right-to-buy-500k-tons-of-cdr/
https://www.latitudemedia.com/news/carbon-removals-tricky-transition-to-early-commercialization/
https://www.nytimes.com/2024/12/22/climate/carbon-capture-global-warming.html
https://www.energy.gov/oced/articles/oced-announces-18-billion-new-funding-transformational-direct-air-capture
https://carbonherald.com/skytree-acquires-recarbn-welcoming-its-founders-in-new-leadership-roles/
https://www.reuters.com/sustainability/climate-energy/bill-gates-firm-gives-40-mln-canadian-carbon-tech-test-bed-2024-12-18/
https://www.bcg.com/news/12-december-2024/boston-consulting-group-purchases-over-50000-tonnes-of-carbon-removal-to-advance-climate-action
https://blog.google/outreach-initiatives/sustainability/our-new-deal-to-remove-co2-from-the-atmosphere-by-crushing-rocks/

December 2024 Heirloom $150M Series B
November 2024 Michigan Carbon Storage Permitting
November 2024 Deep Sky Credit Sales

October 2024 Terraset $3M Purchase

October 2024 Additional CarbonSAFE Selections
October 2024 Meta $35M CDR Commitment
September 2024 mCDR Progress

September 2024 OCED DAC Hubs NOI

September 2024 AirMiners Kiloton Fund and Shopify Announcement
September 2024 Origen Sale to Shell and Mitsubishi
September 2024 Google and Holocene $100/t Deal
September 2024 Oxy Stratos Draft Class VI Permits
July 2024 2030 CDR Supply and Demand

July 2024 More CDR Startup Failures Expected
June 2024 CCI New 500-tpa Module

June 2024 CCI DAC Module Manufacturing Facility
May 2024 DOE Procurement Semifinalists

April 2024 Growth of CDR Purchasing

April 2024 MegaDAC Database Insights

March 2024 Google $35M CDR Commitment

March 2024 DAC Deployment Status

February 2024 DAC 1.0, 2.0, and 3.0

January 2024 CDR Expectations for the Year

2023

December 2023 Hijacking and Reclamation of DAC
November 2023 Plea for More CDR Attention
October 2023 DAC Progress

October 2023 Decisive Decade for DAC
September 2023 Heirloom Microsoft Purchase
August 2023 DOE DAC Hub TA-3 Selections
August 2023 DOE DAC Hub TA-1 and TA-2 Selections
August 2023 DAC Hub Competition

July 2023 Utilities Against Carbon Capture

June 2023 CDR Market Grew 300%

June 2023 DAC Maturing

May 2023 CDR Market Snapshot

May 2023 CDR as a Trillion-Dollar Business

2022

December 2022 CCU Landscape
November 2022 Oxy DAC Cost Overruns
October 2022 CCS Status and Arguments
August 2022 1 Gt/yr CCUS Pipeline

April 2022 DAC Status

March 2022 CO2 Recycling Status

March 2022 Heirloom $53M Series A
January 2022 CDR Predictions


https://www.canarymedia.com/articles/carbon-removal/heirloom-raises-150m-for-its-limestone-based-carbon-removal-tech
https://www.detroitnews.com/story/news/local/michigan/2024/11/26/michigan-seeks-epa-permitting-carbon-capture-sequestration-storage-utilization/76587725007/
https://www.deepskyclimate.com/blog/deep-sky-announces-founding-buyers
https://terraset.substack.com/p/our-largest-carbon-removal-purchase
https://www.energy.gov/fecm/project-selections-foa-2711-carbon-storage-validation-and-testing-round-3
https://sustainability.atmeta.com/blog/2024/10/11/growing-our-commitment-to-carbon-removal-with-the-u-s-department-of-energy/
https://www.nytimes.com/2024/09/23/climate/oceans-rivers-carbon-removal.html
https://www.energy.gov/oced/articles/oced-issues-notice-intent-18-billion-fund-transformational-direct-air-capture
https://www.businesswire.com/news/home/20240912176592/en/AirMiners-Announces-20-Teams-Selected-for-Kiloton-Fund-Carbon-Removal-Investments-with-Shopify-Offering-100K-Purchase-to-Each-Team
https://www.origencarbon.com/news/pelican-project-announcement/
https://blog.google/outreach-initiatives/sustainability/google-holocene-direct-air-capture/
https://www.epa.gov/newsreleases/epa-issues-draft-permits-underground-injection-control-class-vi-wells-texas
https://www.mckinsey.com/capabilities/sustainability/our-insights/sustainability-blog/matching-durable-carbon-removals-supply-and-demand-by-2030
https://www.bloomberg.com/news/articles/2024-07-02/carbon-removal-industry-reckons-with-a-new-problem-too-many-startups
https://www.prnewswire.com/news-releases/carboncapture-inc-unveils-first-us-direct-air-capture-system-designed-for-mass-production-modular-units-to-be-manufactured-at-new-high-volume-facility-in-mesa-arizona-302179051.html?ref=ctvc.co
https://www.globenewswire.com/news-release/2024/06/06/2894675/0/en/U-S-direct-air-capture-company-CarbonCapture-Inc-secures-lease-for-world-s-first-DAC-manufacturing-facility.html
https://www.energy.gov/fecm/carbon-dioxide-removal-purchase-pilot-prize-phase-1-semifinalists
https://www.reuters.com/sustainability/climate-energy/policy-push-carbon-removal-credits-lures-finance-aviation-2024-04-05/
https://anticarbon.substack.com/p/an-aspiring-industry-analysis-from
https://blog.google/outreach-initiatives/sustainability/pledge-to-support-carbon-removal-solutions/
https://daccoalition.org/direct-air-capture-coalition-and-alliedoffsets-unveil-global-dac-deployment-map/
https://medium.com/extantia-capital/will-direct-air-capture-ever-be-affordable-the-rise-of-dac-3-0-d46cb355f35c
https://illuminem.com/illuminemvoices/carbon-removals-2024-watching-brief
https://atmos.earth/the-hijack-and-reclamation-of-direct-air-capture/
https://www.economist.com/special-report/2023/11/20/carbon-dioxide-removal-needs-more-attention
https://www.reuters.com/sustainability/climate-energy/innovators-trying-bring-down-sky-high-cost-direct-air-capture-2023-10-24/
https://rmi.org/make-or-break-for-direct-air-capture/
https://www.businesswire.com/news/home/20230907217166/en/Heirloom-and-Microsoft-Sign-One-of-the-Largest-Permanent-CO2-Removal-Deals-To-Date
https://www.energy.gov/articles/biden-harris-administration-announces-12-billion-nations-first-direct-air-capture
https://www.energy.gov/fecm/project-selections-foa-2735-regional-direct-air-capture-hubs-topic-area-1-feasibility-and
https://www.eenews.net/articles/at-least-13-projects-vie-for-1-2b-in-carbon-removal/
https://www.politico.com/newsletters/power-switch/2023/07/11/utilities-to-bidens-carbon-capture-money-meh-00105650
https://www.energymonitor.ai/tech/carbon-removal/carbon-removal-has-lift-off/
https://www.bloomberg.com/news/articles/2023-06-12/climate-change-fighting-tech-to-remove-carbon-from-air-struggles-for-maturity
https://bezerocarbon.com/insights/snapshot-the-current-carbon-removal-market-in-figures/
https://www.economist.com/business/2023/05/21/can-carbon-removal-become-a-trillion-dollar-business
https://medium.com/extantia-capital/dont-bury-money-how-to-create-value-from-co2-c253ff4ee93f
https://www.reuters.com/business/energy/occidental-raises-costs-direct-air-capture-project-due-inflation-2022-11-09/
https://www.ft.com/content/b8d6848d-1e8a-4c57-b65b-52105b48b178
https://www.woodmac.com/press-releases/ccus-planned-capacity-nearing-1-billion-tonnes-per-annum/
https://www.sciencedirect.com/science/article/pii/S2589004222002607
https://www.nature.com/articles/d41586-022-00807-y
https://www.prnewswire.com/news-releases/direct-air-capture-startup-heirloom-raises-53mm-series-a-among-the-largest-investments-in-new-carbon-removal-technologies-301505399.html
https://illuminem.com/energyvoices/9b2b272a-0bb2-459f-81af-168be4d1cf57

2021

December 2021 CDR Going Mainstream
September 2021 Positive DAC Trends
August 2021 DAC Overview

Major Deployments

2026
January 2026 Arca Mine Partnership for 220 Million Tons

2025

November 2025 Deep Sky Airbus 250-tpa DAC System
November 2025 Airhive 1,000-tpa DAC Launch
November 2025 Return Carbon DAC Trinity Campus
November 2025 Kawasaki DAC 100/200-tpa Scaling to 500/1,000 KTA
November 2025 Avnos $17M for 3,000-tpa U.S. DAC
October 2025 Spiritus and Co. Data Center w/ DAC
October 2025 Travertine 55-t Pilot Launch

September 2025 GE Vernova 1,500-tpa DAC at Deep Sky
September 2025 Ucaneo 150-tpa DAC in Germany
September 2025 Oraquel 500-tpa DAC in Poland
September 2025 Origen 2,000-tpa DAC at EERC

August 2025 Mission Zero 250-tpa Deep Sky Pilot

July 2025 Phlair 60 KTA to 500 KTA in Norway

May 2025 1.24M-Ton Exomad Green Biochar Deal

May 2025 AspiraDAC 5,000-tpa Kenya Plant

May 2025 First Commercial-Scale E-MeOH Plant

May 2025 Mission Zero 250-tpa Integrated DAC Pilot
March 2025 Clairity Project Juniper in Vegas

March 2025 Skytree, Return, Verified, and EDF 500-kta DAC in Texas
February 2025 Sirona and Cella Kenya Pilot

January 2025 Winsome Mining CDR Hub

January 2025 Lydian 25-gal/day Pilot

2024

December 2024 Volkswagen 600-tpa DAC in Chile
November 2024 Skytree 30-kta in Texas
November 2024 ADNOC and 44.01 300 tpa DAC
November 2024 DACMA 300 tpa

October 2024 Origen EERC 1 kta

October 2024 Mission Innovation CDR Launchpad Projects
September 2024 Arbor BiCRS Credits to Microsoft
August 2024 Heimdal Bantam 5 kta

August 2024 Spiritus Class VI for 2 Megaton
August 2024 Deep Sky 3 kta DAC Testing Facility
July 2024 China 600-tpa DAC Test

June 2024 Heirloom 320 kta in Louisiana

June 2024 Equatic 109.5 kta Canadian Plant


https://www.fastcompany.com/90704453/2021-is-the-year-the-carbon-removal-industry-went-mainstream
https://www.theguardian.com/environment/2021/sep/24/climate-crisis-machines-sucking-co2-from-the-air
https://e360.yale.edu/features/the-dream-of-co2-air-capture-edges-toward-reality
https://carbonherald.com/arca-giga-metals-to-explore-cdr-at-nickel-mine-in-canada/
https://carbonherald.com/airbus-launches-novel-dac-system-at-the-deep-sky-alpha-facility-in-canada/
https://www.airhive.earth/publications/airhive-opens-one-of-the-worlds-largest-and-lowest-cost-direct-air-capture-systems
https://returncarbon.nl/news/news-nov-2025
https://www.eco-business.com/news/kawasaki-heavy-unveils-japans-biggest-air-carbon-removal-pilot-plans-megatonne-system-by-2030/
https://www.avnos.com/news/avnos-secures-up-to-17-million-in-funding-to-build-flagship-dac-facility/
https://www.prnewswire.com/news-releases/prometheus-hyperscale-spiritus-and-casper-carbon-capture-announce-strategic-partnership-to-build-carbon-negative-data-halls-and-energy-infrastructure-in-wyoming-302576579.html
https://rbj.net/2025/10/06/travertine-technologies-demonstration-plant-wayne-county/
https://carbonherald.com/ge-vernova-to-install-dac-tech-at-deep-sky-alpha/
https://www.qcintel.com/carbon/article/german-dac-firm-delays-demonstration-plant-to-h2-2026-48360.html
https://carbonherald.com/poland-to-introduce-its-first-direct-air-capture-pilot/
https://www.gasworld.com/story/origen-launches-multi-fuel-limestone-kiln-with-direct-air-capture/2164024.article/
https://www.missionzero.tech/lab-notes/our-third-direct-air-capture-system
https://phlair.com/news/carbon-removal-nordac
https://www.carbonfuture.earth/magazine/exomad-green-announces-worlds-largest-biochar-carbon-removal-agreement-with-microsoft-tracked-by-carbonfuture-mrv
https://www.linkedin.com/posts/aspiradac_annoucement-greatcarbonvalley-aspiradac-activity-7331545970846953472-VYy-
https://www.reuters.com/sustainability/climate-energy/worlds-first-commercial-scale-e-methanol-plant-opens-denmark-2025-05-13/
https://www.missionzero.tech/lab-notes/our-second-direct-air-capture-plant
https://www.fastcompany.com/91299835/in-las-vegas-a-former-spacex-engineer-is-pulling-co2-from-the-air-and-turning-it-into-concrete
https://www.skytree.eu/press-room/skytree-returncarbon-edfrenewables-northamerica-texas-dac-park-500000-tonnes-co2-removal
https://carbonherald.com/sirona-technologies-and-cella-launch-jacaranda-dac-project-in-kenya/
https://wcsecure.weblink.com.au/pdf/WR1/02906097.pdf
https://www.prnewswire.com/news-releases/lydian-announces-successful-demonstration-of-novel-sustainable-aviation-fuel-technology-302360287.html
https://www.hydrocarbonprocessing.com/news/2024/12/hif-global-begins-installation-of-first-direct-air-capture-unit-in-chile/
https://www.skytree.eu/press-room/skytree-technology-at-the-core-of-the-worlds-first-100-wind-powered-direct-air-capture-hub
https://www.4401.earth/blog/44-01-and-adnoc-to-scale-up-carbon-mineralisation-in-the-uae
https://dacma.com/the-largest-direct-air-capture-dac-system-in-south-america-is-in-operation/
https://www.origencarbon.com/news/eerc-1000-tpa/
https://mission-innovation.net/wp-content/uploads/2024/10/CDR-Launchpad-Projects-Oct-2024.pdf
https://www.businesswire.com/news/home/20240918265258/en/Arbor-Signs-Multi-year-Agreement-to-Deliver-Carbon-Removal-Credits-to-Microsoft
https://www.prnewswire.com/news-releases/heimdal-celebrates-launch-of-bantam-americas-largest-operational-direct-air-capture-facility-302220498.html
https://carbonherald.com/spiritus-files-for-class-vi-permit-in-wyoming-for-worlds-largest-dac-plant/
https://www.newswire.ca/news-releases/deep-sky-to-build-world-s-first-carbon-removal-innovation-amp-commercialization-centre-deep-sky-labs-in-innisfail-alberta-870863343.html
https://chinahydrogen.substack.com/p/china-testing-600-ton-co2-direct
https://www.heirloomcarbon.com/news/two-direct-air-capture-facilities-in-northwest-louisiana
https://carbonherald.com/equatic-starts-engineering-work-on-its-first-commercial-facility-in-canada/

June 2024 RepAir 1 kta in Greece

May 2024 Sustaera and Deep Sky 1-5 kta
May 2024 280 Earth 500 t/year

May 2024 Holocene Prototype Unveiling
May 2024 Climeworks Mammoth at 36 kta
May 2024 Mammoth Launch and Cost Improvements
May 2024 Mammoth Online

April 2024 DACMA South America Pilots
March 2024 Infinium F-T e-Diesel Plant
March 2024 Spiritus Wyoming DAC Plant
January 2024 LanzaJet SAF Deployment

2023

December 2023 Mission Zero 50 t/year
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https://bipartisanpolicy.org/issue-brief/integrating-carbon-dioxide-removal-with-industrial-processes-challenges-and-policy-opportunities/
https://a-us.storyblok.com/f/1020427/x/fd2f5080ab/the-benefits-of-innovation-an-assessment-of-the-economic-opportunities-of-highly-durable-carbon-dioxide-removal.pdf
https://www.cdrjobs.earth/2024-cdr-salary-report
https://rhg.com/research/capturing-new-jobs-and-new-business/
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SAF Overview
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Chemicals in Plastics Report
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Decarbonized Chemicals Report

Defossilizing Petrochemical Industry

Refining and Petrochemical Emissions

ecoinvent Chemical Report w/ In-Depth Descriptions
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Ocean CDR Decision-Making Landscape
Marine CDR Issue Brief
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ERW Roadblocks and Solutions
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Sustainable Biomass Overview

Updated Sustainable Biomass Sourcing for CDR


https://rhg.com/research/direct-air-capture-workforce-development/
https://rhg.com/research/direct-air-capture-deployment-and-economic-opportunity-state-by-state/
https://rhg.com/research/carbon-capture-and-storage-workforce-development-state-by-state/
https://rhg.com/research/state-ccs/
https://www.c2es.org/wp-content/uploads/2025/12/more-than-carbon-the-co-benefits-and-value-proposition-of-ECR.pdf
https://www.ctvc.co/clean-fuels-biofuels-electrofuels/
https://www.ctvc.co/high-flying-fuels/
https://www.ctvc.co/maritime-decarbonization/
https://missionpossiblepartnership.org/action-sectors/aviation/
https://climate.benjames.io/saf/
https://cdn.catf.us/wp-content/uploads/2022/09/13101935/decarbonizing-aviation.pdf
https://cms.zerocarbonshipping.com/media/uploads/documents/Global-Availability-of-Biogenic-CO2-and-Implications-for-Maritime-Decarbonization.pdf
https://www.gov.uk/government/publications/jet-zero-strategy-delivering-net-zero-aviation-by-2050
https://www.rand.org/pubs/research_reports/RRA3118-1.html
https://www.energy.gov/sites/default/files/2022-09/beto-saf-gc-roadmap-report-sept-2022.pdf
https://www.energy.gov/sites/prod/files/2020/09/f78/beto-sust-aviation-fuel-sep-2020.pdf
https://www.chevron.com/-/media/chevron/operations/documents/aviation-tech-review.pdf
https://insights.carbon-direct.com/hubfs/Sustainable%20Aviation%20Fuels%20(SAF)%20Primer%20Report.pdf
https://www.sashacoalition.org/aviation-fuel-investors-just-transition-environmental-social-risk-guide
https://www.ourenergypolicy.org/wp-content/uploads/2012/07/GetTRDoc.pdf
https://reports.weforum.org/docs/WEF_Global_Aviation_Sustainability_Outlook_2025.pdf
https://skynrg.com/safmo2023/
https://cleantechnica.com/2022/10/06/sexy-unsexy-practical-impractical-aviation-aerospace-should-always-be-sexy-but-real-solutions-often-arent/
https://www.unep.org/resources/report/chemicals-plastics-technical-report
https://www.intechopen.com/chapters/69842
https://www.systemiq.earth/planet-positive-chemicals/#report
https://www.qc.foundation/files/press/Defossilisation_Evidence_Review_2025.pdf
https://rmi.org/insight/emissions-out-the-gate/
https://db.ecoinvent.org/reports/08_Chemicals.pdf?area=463ee7e58cbf8
https://www.aspeninstitute.org/publications/a-code-of-conduct-for-marine-carbon-dioxide-removal-research/
https://21906989.fs1.hubspotusercontent-na1.net/hubfs/21906989/gated-assets/addendum-to-the-2024-edition-criteria-for-high-quality-marine-carbon-dioxide-removal.pdf
https://merid.org/wp-content/uploads/2022/11/HQBC-PG_FINAL_11.8.2022.pdf
https://oceanconservancy.org/wp-content/uploads/2023/02/Ocean-Carbon-Dioxide-Removal-Decision-Making-Landscape.pdf
https://www.carbonbusinesscouncil.org/news/marinecarbonremoval
https://oceansupercluster.ca/wp-content/uploads/mCDR-Summary-Report-2025_Eng-2.pdf
https://scholarship.law.columbia.edu/cgi/viewcontent.cgi?article=1242&context=sabin_climate_change
https://jessicadabrowski.substack.com/p/report-on-enhanced-rock-weathering
https://cphr-mant.org/wp-content/uploads/2026/04/ERW-Technical-Report.pdf
https://www.icef.go.jp/wp-content/themes/icef_new/pdf/roadmap/icef2020_roadmap.pdf
https://www.pbl.nl/en/publications/on-the-science-of-carbon-debt
https://21906989.fs1.hubspotusercontent-na1.net/hubfs/21906989/Gated%20assets/2025-sustainable-biomass-sourcing-for-carbon-dioxide-removal.pdf

Sustainable Biomass Sourcing for CDR

Frontier Sustainable Biomass Sourcing Principles
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Roadmap for Sustainable Biomass Sourcing
Sustainable Biomass Principles for BICRS
Complete Current State of Biochar

Biochar Certification Overview

Biochar Scaling Guide

2023 Biochar Market Report
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Carbon Removal XPRIZE
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NextGen
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The OpenAir Collective

OpenAir Discord

Pacific Coast Legacy Emissions Action Network
Reearthers CDR Community

Mission Innovation CDR Mission

Carbon Management Canada
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Advance Carbon Removal Coalition - Canada
CO2RE UK CDR Research

Group of Negative Emitters (GONE)

EU RESCUE Consortium

Swiss Carbon Removal Platform

Climate Overshoot Commission

Rethinking Removals

City CDR Initiative

Global CDR Action Network

Carbon Containment Lab

Climate Recovery Institute (Australia)
Altitude X-SAF CDR Buyer

CarbonPlan
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Carbon to Sea Initiative

Hourglass Climate OAE Research
Homeworld Collective Climate Biotech
Foundation For Climate Restoration

U-M Global CO2 Initiative

Yale Center for Natural Carbon Capture
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Book and Claim Community

Trade Groups


https://www.carbon-direct.com/research-and-reports/a-buyer-s-guide-sustainable-biomass-sourcing-for-carbon-dioxide-removal
https://frontierclimate.com/assets/biomass-sourcing-principles.pdf
https://www.latitudemedia.com/news/catalyst-fuzzy-math-and-food-competition-the-pitfalls-of-removing-biomass-for-carbon-removal
https://climefi.com/2024/10/carbonx-releases-latest-report-demystifying-biomass-carbon-dioxide-removal/
https://www.wri.org/insights/sustainable-biomass-carbon-removal
https://mission-innovation.net/wp-content/uploads/2026/03/March2026_Current_State_of_Biochar_as_CDR_MICDR.pdf
https://hs-145249425.f.hubspotemail-eu1.net/hubfs/145249425/Biochar-Manual-for-Carbon-Removal2025-final.pdf
https://puredc.com/wp-content/uploads/The-Biochar-Blueprint-A-developers-guide-to-scale.pdf
https://biochar-international.org/2023-global-biochar-market-report/
https://www.xprize.org/prizes/elonmusk
https://www.xprize.org/prizes/carbon
https://www.nextgencdr.com/
https://initiatives.weforum.org/first-movers-coalition/home
https://www.airminers.com/
https://openaircollective.com/
https://discord.com/channels/656929401933529088/842879195397750784
https://pacclean.org/
https://www.reearthers.com/
https://mission-innovation.net/missions/carbon-dioxide-removal/
https://cmcghg.com/
https://www.canco2re.ca/
https://www.advancecarbon.ca/
https://co2re.org/
https://www.euronews.com/2023/12/11/negative-emitters-denmark-leads-group-of-nations-aiming-to-remove-more-co2-than-they-emit
https://rescue-climate.eu/
https://www.carbon-removal.ch/
https://www.overshootcommission.org/
https://rethinkingremovals.org/
https://carbonsinkcities.com/
https://cdranet.org/
https://carboncontainmentlab.org/
https://climaterecoveryinstitute.org/
https://www.altitudecarbon.com/
https://carbonplan.org/
https://oceanvisions.org/
https://carbontosea.org/
https://hourglassclimate.org/
https://www.homeworld.bio/
https://foundationforclimaterestoration.org/
http://www.globalco2initiative.org/
https://naturalcarboncapture.yale.edu/
https://labtomarket.columbia.edu/cdi
https://bookandclaimcommunity.org/
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Carbon Removal Canada

Bellona
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System Testing
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CDR Company List


https://daccoalition.org/
https://www.carbonbusinesscouncil.org/
https://www.marinecarbonremoval.org/
https://www.carbonremovalalliance.org/
https://www.cria.earth/
https://www.carbonremovalkenya.com/
https://coalitionfornegativeemissions.org/
https://rethinkingremovals.org/carbon-removals-doers-club/
https://www.negative-emissions.org/
https://zeroemissionsplatform.eu/
https://www.cmif.co.uk/
https://www.globalccsinstitute.com/
https://www.ccsassociation.org/
https://www.carbonmanagementsociety.org/
https://erw.info/
https://www.decarbonizedconcrete.org/
https://alliancelccc.com/
https://carbon180.org/
https://betterenergy.org/
https://carboncapturecoalition.org/
https://carbongap.org/
https://carbonremoval.ca/
https://bellona.org/
https://afen.fr/
https://dvne.org/
https://www.linkedin.com/company/nordic-carbon-removal-association/
https://www.qcintel.com/carbon/article/japanese-companies-to-form-co2-removals-association-45749.html
https://www.linkedin.com/company/global-south-carbon/
https://a6partnership.org/
https://icapcarbonaction.com/en/about-us
https://itcn-global.org/itcn-partners/#partners-country
https://netl.doe.gov/dac
https://www.nationalcarboncapturecenter.com/
https://www.wyomingitc.org/
https://www.nist.gov/news-events/news/2024/04/nist-develops-new-testing-system-carbon-capture-fight-against-global
https://tcmda.com/
https://innotechalberta.ca/facilities/alberta-carbon-conversion-technology-centre/
https://www.saskpower.com/our-power-future/infrastructure-projects/carbon-capture-and-storage/shand-carbon-capture-test-facility
https://www.sintef.no/en/all-laboratories/co2-laboratory-tiller/
https://docs.google.com/spreadsheets/d/104OliKY8JZg0lINDsZ02JD41SZD2WGz8gra89fuXrKY/edit?gid=1647761183#gid=1647761183
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Biochar Company Analysis and Mini-Market Map
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https://www.carbon-removers.com/
https://docs.google.com/spreadsheets/d/1Yy4rOE8wJYaxkNuMWxjdICLrrBF1xMx4/edit?gid=1392584923#gid=1392584923
https://circularcarbon.org/
https://hacksummit.beehiiv.com/p/150-carbon-startups
https://airtable.com/appqQTPdnX8KECj41/shr3X24MrkX5EBQEQ/tblqEin6ELtxpMeHG
https://www.iea.org/data-and-statistics/data-product/ccus-projects-database
https://co2re.co/FacilityData
https://www.europarl.europa.eu/RegData/etudes/STUD/2025/772474/ECTI_STU(2025)772474_EN.pdf
https://www.cdr.fyi/blog/carbon-removal-map-insight
https://www.globalccsinstitute.com/wp-content/uploads/2025/07/CCS-State-of-the-Art-Technologies-2025-Global-CCS-Institute.pdf
https://netl.doe.gov/sites/default/files/2025-01/Carbon-Capture-Compendium-2024.pdf
https://netl.doe.gov/sites/default/files/2022-09/0919-Carbon-Capture-Technology-Compendium-2022.pdf
https://www.ctvc.co/carbon-to-value/
https://www.ctvc.co/carbon-capture/
https://airtable.com/appmPmcXcF3hgeDxa/shrY4m1m5zwqrpdP6/tblzg55BYlk4gu8SC
https://globalclimatetechwatch.substack.com/p/current-landscape-of-carbon-dioxide
https://planet-a.medium.com/a-snapshot-of-the-european-cdr-ecosystem-6cb5757049ff
https://tracker.carbongap.org/funding/database/
https://counteract.vc/perspectives/treading-carefully-in-the-waters-of-ocean-cdr
https://counteract.vc/perspectives/locating-the-sweet-spot-for-biochar-carbon-removal
https://docs.google.com/spreadsheets/d/1UobgHejUQe8PhMZoV4RLGC0q406M-lIrlRSJAghh8ys/edit#gid=0
https://docs.google.com/spreadsheets/d/1NGV-ZW-mS5I-RfHnQG307s82DWEfXvoMdMWL7x6NaR4/edit#gid=0
https://docs.google.com/spreadsheets/d/1_srXOgGTnjol7t53rojOw633A1RAK1qEwb5HAcijLBo/edit#gid=1525531950
https://daccoalition.org/global-dac-deployments/
https://docs.google.com/spreadsheets/d/1q2ImIkT1LssqKsdzw83DbOV5Wd7FL4JwXjtRZ8ugeoE/edit#gid=431896794
https://www.karpture.com/
https://docs.google.com/spreadsheets/d/1bH9xaJDab8-EJLf5bMfvUkRhzNU-8MP89Stte_bzvVU/edit#gid=39420963
https://www.energy.gov/fecm/articles/doe-announces-13-million-toward-innovations-carbon-dioxide-removal
https://airminers.com/accelerate
https://counteract.vc/
https://www.carbonremoval.partners/
https://lowercarboncapital.com/
https://carbon-direct.com/
https://remove.global/
https://www.acra-program.com/
https://www.cdr-booster.ch/
https://carbonxprogram.com/en
https://undaunted-hq.org/programmes/cdr-accelerator/
https://breakthroughenergy.org/our-work/catalyst/
http://carbon.ycombinator.com/
https://frontierclimate.com/
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Frontier Fall 2024 Purchases
Frontier Fall 2023 Offtakes
Frontier Fall 2023 Purchases
Frontier Fall 2022 Purchases
Frontier Spring 2022 Purchases
Stripe Negative Emissions Apps
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Stripe Spring 2021 Purchases
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Stripe Negative Emissions AMA
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Milkywire 2024 Companies
Shopify Final 2024 Deals

Shopify CDR Deck

Shopify CDR Procurement Explainer
Shopify CDR Investments

Frontier Offtakes

Frontier NULIFE Offtake
Frontier Reverion Offtake
Frontier Planetary Offtake
Frontier Arbor Offtake
Frontier Hafslund Offtake
Frontier Eion Offtake
Frontier Phlair Offtake
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Frontier CarbonRun Offtake
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Frontier Lithos Offtake
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https://github.com/frontierclimate/carbon-removal-source-materials
https://frontierclimate.com/progress
https://frontierclimate.com/#section-criteria
https://frontierclimate.com/writing/summer-2025-prepurchases
https://frontierclimate.com/writing/fall-2024-prepurchases
https://frontierclimate.com/writing/carboncapture-heirloom
https://frontierclimate.com/writing/fall-2023-purchases
https://frontierclimate.com/writing/fall-2022-purchases
https://frontierclimate.com/writing/spring-2022-purchases
https://github.com/stripe/negative-emissions-source-materials/tree/master/Project%20Applications
https://stripe.com/newsroom/news/fall-21-carbon-removal-purchases
https://stripe.com/newsroom/news/spring-21-carbon-removal-purchases
https://stripe.com/blog/first-negative-emissions-purchases
https://www.reddit.com/r/askscience/comments/grhn03/askscience_ama_series_hello_reddit_were_a_group/
https://www.milkywire.com/articles/new-cdr-2025
https://www.milkywire.com/articles/new-cdr-2024
https://www.shopify.com/news/climate-2025
https://cdn.shopify.com/static/sustainability/How-to-Kick-Start-the-Carbon-Removal-Market_Shopifys-Playbook.pdf
https://cdn.shopify.com/static/sustainability/Shopify-Carbon-Removal-Buying-Guide.pdf
https://news.shopify.com/fighting-for-the-future-shopify-invests-5m-in-breakthrough-sustainability-technologies
https://frontierclimate.com/writing/nulife
https://frontierclimate.com/writing/reverion
https://frontierclimate.com/writing/planetary
https://frontierclimate.com/writing/arbor
https://frontierclimate.com/writing/hafslundcelsio
https://frontierclimate.com/writing/eion
https://frontierclimate.com/writing/phlair
https://frontierclimate.com/writing/co280-crew
https://frontierclimate.com/writing/terradot
https://frontierclimate.com/writing/carbonrun
https://frontierclimate.com/writing/exergi
https://frontierclimate.com/writing/lithos
https://www.kita.earth/
https://carboninsurance.co/
https://www.carbonpool.earth/
https://www.artiocarbon.com/
https://www.howdengroup.com/uk-en/sector/climate-risk-and-resilience/carbon-insurance
https://www.marsh.com/en/home.html
https://www.arbol.io/
https://www.aon.com/en/insights/articles/capturing-carbon-on-the-critical-pathway-to-net-zero
https://www.canopius.com/
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More Transparency Needed for SBTi
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Progressive (Mixed) Offsets Proposal
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https://7518557.fs1.hubspotusercontent-na1.net/hubfs/7518557/Marketing%20Campaigns/CDR%20Market%20Map%202024%20Puro.earth.pdf
https://media.licdn.com/dms/image/v2/D4D22AQF8BWzcPKfuaw/feedshare-shrink_800/feedshare-shrink_800/0/1702567920264?e=2147483647&v=beta&t=83v1YHxymi8wiTcZKPR4TJEV7nTKoXv3bGo3SZAwWQU
https://ik.imagekit.io/mtozw1gojis/world-bank/Preliminary_Ecosystem_Mapping_7_Nov2024_CMIWG_Website_1b75a71558_RTojw6eeX.pdf
https://carbonparadox.org/carbon-paradox-blog/
https://20657571.fs1.hubspotusercontent-na1.net/hubfs/20657571/Trust%20and%20safety%5D/patch-trust-and-safety-white-paper-v2.pdf
https://airtable.com/shrAvW9pqaYiZPiTV/tblwC2YrUXZfBL0cg
https://www.cdr.fyi/blog/introducing-oscar-the-open-standard-carbon-removal-agreement
https://frontierclimate.com/writing/offtake-agreement-template
https://drive.google.com/drive/folders/1sJ71DMuCwIHlMZ4RLa8w4fmN74BC3PWf
https://www.ieta.org/trading-documents
https://www.carbon-direct.com/insights/how-sbti-beyond-value-chain-mitigation-guidance-can-drive-near-term-climate-action
https://oeil.secure.europarl.europa.eu/oeil/popups/ficheprocedure.do?reference=2022/0092(COD)&l=en
https://www.europarl.europa.eu/news/en/press-room/20240112IPR16772/meps-adopt-new-law-banning-greenwashing-and-misleading-product-information
https://www.europarl.europa.eu/news/en/press-room/20230918IPR05412/eu-to-ban-greenwashing-and-improve-consumer-information-on-product-durability
https://www.gao.gov/assets/gao-25-107128.pdf
https://www.carbonremovalstandards.org/writing/voluntary-carbon-market-support-for-policy-focused-learning
https://trellis.net/article/good-news-net-zero-definitions-are-converging/
https://www.carbon-direct.com/insights/sbti-emphasizes-near-term-carbon-removal-in-revised-corporate-standard-draft
https://www.riverse.io/blog/what-is-additionality-in-the-voluntary-carbon-credit-market
https://journals.law.harvard.edu/elr/wp-content/uploads/sites/79/2024/04/03_HLE_48_1_Salzman-Weisbach.pdf
https://climefi.com/2024/09/climefi-legally-commits-to-not-engage-in-speculative-trading-of-carbon-dioxide-removals-cdr/
https://www.kita.earth/blog/buffers-and-insurance-in-the-voluntary-carbon-market
https://www.smithschool.ox.ac.uk/sites/default/files/2024-02/Oxford-Principles-for-Net-Zero-Aligned-Carbon-Offsetting-revised-2024.pdf
https://www.smithschool.ox.ac.uk/sites/default/files/2025-06/The_Oxford_Principles_for_Responsible_Engagement_with_Article_6.pdf
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