
                                                       methods use the 
ocean’s natural sponge-like ability to absorb and 
lock up carbon in a safe, stable form. The capacity 
of the ocean “sponge” can be enhanced by adding 
alkaline materials. Or, carbon can be stripped from 
seawater and stored elsewhere, allowing the 
“sponge” to take up more. 

                                             approaches rely on ocean 
biology to capture carbon via photosynthesis, a 
process by which plants absorb carbon to create 
food. The biomass that is produced by seaweed or 
plankton must be naturally or intentionally sunk to the 
deep ocean to avoid interaction with the atmosphere 
and ensure the carbon is stored effectively.

Marine carbon dioxide removal (mCDR) 
technologies propose to use the 

ocean’s living and nonliving processes 
to remove carbon from the atmosphere 

and store it for long periods of time. 

A Fisherman's Guide to Marine Carbon Dioxide Removal
What’s changing in the ocean–and how to stay involved

Public and private actors around the world are 
committed to net-zero carbon emission targets to 
limit global warming. While reducing emissions is the 
highest priority for achieving these goals, removing 
past emissions from the atmosphere is also 
necessary to limit the impact on the ocean and 
protect our environment.

Marine carbon dioxide removal (mCDR) technologies 
are being studied to determine if they are safe and 
effective. As research and financing for mCDR 
increases, it is important for those who rely on the 
ocean for their livelihoods and way of life to be 
informed and involved.

The environmental impacts of mCDR are not yet well 
understood. While fisheries could benefit from 
improved ocean conditions in the long term, 
responsible research is needed to determine how 
mCDR could affect species, alter habitats, and 
interact with fishing activities in shared ocean 
spaces. 

Use this guide as a starting point to learn how the 
field of mCDR has developed to date, and how 
fishermen can learn more and weigh in on its future. 

How does mCDR work?

Ocean Alkalinity Enhancement

Direct Ocean Capture

Nutrient Fertilization

Artificial Upwelling + 
DownwellingMacroalgae 

Cultivation + Sinking

“Abiotic” (non-living) mCDR

“Biotic” (living) mCDR



Fishery Friendly Climate Action Campaign
www.fisheryfriendlyclimateaction.org

GEOS UN Ocean Decade Project: Ocean 
Mitigation and Impacts to Ecosystems and People
www.pml.ac.uk/science/mcdrfish

International Council for the Exploration of the Sea Working 
Group: mCDR Interactions with Ecosystems, Fisheries and 
Aquaculture
www.ices.dk/community/groups/Pages/WGmCDRFISH.aspx

Community Engagement
Fishermen provide input on proposed 
mCDR research projects.

Large-scale Deployment
Governance frameworks support 
adoption of the most beneficial 
approaches, considering 
trade-offs and fisheries impacts. 

Small-scale field trials investigate 
real-world feasibility and impact, 
permitted under existing 
regulation, like the U.S. Marine 
Protection, Research, and 
Sanctuaries Act.
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Research agencies, startup companies, scientists, engineers, policymakers, 
and communities are shaping the rapidly growing field of mCDR

What Comes Next?

2019–2021 2021–2023 2024–2026

2026–2050 2050 2100

Assessment Reports
Expert committees assess current 
scientific understanding of mCDR, 
determining that targeted research 
is needed to inform future policy.

● National Academies of Science, 
Engineering, and Medicine (NASEM)

● Group of Experts on the Scientific 
Aspects of Marine Environmental 
Protection (GESAMP)

Research Investment
Public-private partnerships speed 
investment in mCDR research, 
funding studies on the potential 
effectiveness and impacts of mCDR 
approaches. Public funders have 
included: 

German Federal Ministry of 
Education and Research CDRmare (€27M)
E.U. Horizon Europe (€11.6M)
U.S. National Oceanographic Partnership 
Program ($24.3M)
U.S. Department  of Energy ARPA-E ($36M)

Intensive Research & Development
As mCDR research accelerates, new 
policy and engagement frameworks 
should encourage responsible, 
accountable growth of the field.

Industrial Scale
Climate change mitigation is 
achieved through deep emissions 
reductions alongside a portfolio of 
carbon removal technologies.

Industry Developments
A few startup companies 
secure seed funding. Alongside public investments, surging 

venture capital funding pushes the 
mCDR industry forward.

Co-development of mCDR 
projects with local communities 
informs site selection, limits 
potential impact on fisheries, 
and maximizes co-benefits. 

Communities and rights holders 
help define research priorities, 
contribute ecological knowledge, 
and participate in decision making.

Fisheries and mCDR share ocean 
spaces, ecological systems, and some 
regulatory frameworks. Collaboration 
minimizes spatial conflict, improves    
ocean monitoring, and supports        
coastal economies.
          
          

The State of Play

~1000x pilot scale
~1000000x pilot scale

Research and Pilot Studies
Academic, industry, and government 
scientists perform controlled lab 
experiments to learn about mCDR 
and its impacts, including effects on 
marine species.

A hypothetical future where mCDR grows to a scale useful for contributing to 
climate goals and environmental protection, contingent on community support

Learn more about fisheries-focused 
research and resources on mCDR:

This imagined future hinges on early, 
meaningful partnerships between mCDR 
practitioners and fisheries communities, 

alongside the rapid development of mCDR 
governance. Fishermen’s voices are 

critical in the conversations and decisions 
shaping the future of mCDR.


