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Agenda

- Briefing (25mn) 

● The risks of deep sea mining are large and science and technology make it clear we 
don’t need it.

● There is a key legal justification for executive action calling for a pause in deep sea 
mining.

- Q&A (25mn)



It is Widely Recognized that DSM Involves 
Significant  Known and Unknown Risks

● Biodiversity and habitat destruction

● Sediment plumes
● Negative effect on carbon pump and other ecological processes

● Release of metals and toxins affecting fisheries and human health

● Noise pollution
● Potential significant impact on carbon sequestration 

Supported by Statement From Over 750 Marine Scientists

https://seabedminingsciencestatement.org/


Based on Already Widely Used Technology, such as 
LFP Batteries, DSM Is Unnecessary

Miners claim DSM is necessary to obtain cobalt, nickel, manganese and copper for the green 
transition (specifically EV batteries).

Projected demand for deep sea metals is driven by demand for EV batteries. “Demand for EV 
batteries will account for 80% to 90% of demand for cobalt, 75% to 85% for nickel, and 45% to 
65% for manganese in 2050. “[The Future is Circular, 29-30]

So if there is no need for these metals in EV batteries, there is no need for DSM.

LFP (lithium iron phosphate) batteries, representing close to 50% of global EV battery sales, use 
no cobalt, nickel or manganese. 

On this basis alone, there is no need for DSM for EV batteries or the green transition. 

https://wwfint.awsassets.panda.org/downloads/the_future_is_circular___sintefmineralsfinalreport_nov_2022__1__1.pdf


● Lithium Iron Phosphate (LFP): Close to 50% of the global EV battery market in 2023  (BYD, 
50% of 2022 Teslas, and soon VW, Ford, Rivian)

● Sodium-Ion: CATL to mass produce starting 2023; over 30 other brands pursuing it

● Lithium Silicon: Washington facility to serve Mercedes in 2024, targeting 1M EVs by 2027

● Certain Lithium-Metal & Solid State Batteries: Like SES backed by GM, Hyundai, Honda

● Sodium Sulfur: Low-cost, high-capacity technology expected to be game changer

● Lithium Sulfur: Under development with potential for higher energy density

Also for long-duration, low-hysteresis, grid storage: Iron-Air and Iron Flow

Several Battery Technologies Don’t Use Deep Sea Metals  



● Battery recycling to grow 6 fold by 2030 (Bloomberg)

● At least 40 companies pursuing the $20B Li-ion recycling market (Volta Foundation)

● Recycling technologies are improving (MIT)

● First generation batteries will soon be retiring bringing in big inflow of new metals

● Policies from US (subsidies) and EU (quotas) are fast-tracking growth

Recycling underway with major growth potential

https://www.bloomberg.com/features/2023-green-tech-startups-bnef-pioneer-award-winners/?cmpid=BBD042023_GREENDAILY&utm_medium=email&utm_source=newsletter&utm_term=230420&utm_campaign=greendaily
https://www.volta.foundation/annual-battery-report?utm_medium=email&_hsmi=242584581&_hsenc=p2ANqtz-8zMyWaH7WTeBQX4-EtvzL3weTJ_zq3cUsPQDNEN5sv03ed10Vjj-ogk_yZ0w70py7fxrjcn1omqXoZz4Zx2i6LtjNzMA&utm_content=242584581&utm_source=hs_email
https://www.technologyreview.com/2023/01/09/1064886/battery-recycling-10-breakthrough-technologies-2023/


● Cobalt from seawater

● Hydrogen

● Cleaner and more efficient land mining, including from tailings

● Policy and societal shifts affecting overall demand for private transportation

Additional Opportunities Making DSM Unnecessary



● 8 car manufacturers and major tech companies committed not to use deep sea metals in 
supply chains (e.g., BMW, Rivian, VW, Volvo, Ford, GM, Google, Philips, Samsung)

● 17 financial institutions have vowed not to support the DSM sector (e.g., European 
Investment Bank, Lloyds Bank, ABN Amro) 

● Maersk recently divested from The Metals Company

● Lockheed Martin recently exited from its UK based mining interest

● Lockheed Martin stated it is not currently pursuing its US granted exploration license

Business Viability of DSM is Questionable



CCZ – ISA Nodule Exploration contracts (2023)



Mining the Clarion-Clipperton Zone will not come anywhere close to doubling global 
production of cobalt, nickel and copper, as claimed,  much less producing “100s of 
millions of tons” of these metals over the next 30 years.

It will only result in relatively small increase in global primary supplies of cobalt, nickel 
and copper - even less when compared to the amounts on market. (see appendix for 
details).

For example, even by mining all 17 areas currently licensed for exploration in the 
CCZ, we could only obtain merely 2-3% of the current global supply of copper.

DSM in the International Seabed Area Will Result in 
Relatively Small Increase in Primary Metal Supplies 



Structural/political concerns with the ISA
• Legal and Technical Commission/LTC lack of transparency (contracts, meetings); granting 

mining contracts heavily influenced by LTC

• ISA Conflict of interest - regulator as well as beneficiary of licenses (UK House of Commons 
Environment Audit Committee 2019)

• Use it or lose it incentives: mine or risk losing exploration claim/contract (15yr); potentially 
‘perverse’ incentive to mine

• 25 of 30 ISA exploration contracts in the hands of 7 countries & 3 companies

• All countries have equal right/opportunity to mine or become a Sponsoring State –
Politically/legally difficult for the ISA to deny application from any country 

• Economics likely to drive development of industry even with “good regulations”

• Profoundly undemocratic decision-making (on behalf of humankind?) - if LTC recommends 
approval of a mining license, only 2-13 countries’ approval needed to issue a contract by ISA



Growing Global Calls for a DSM Moratorium

General Momentum for a Moratorium

States California, Washington and Oregon  

Corporations

Financial Institutions

Fishing sector

750+ Scientists

Indigenous Leaders

Civil Society Organisations

General Public

Countries and Parliamentarians 

https://savethehighseas.org/moratorium_2022/
https://savethehighseas.org/voices-calling-for-a-moratorium-companies/
https://savethehighseas.org/voices-calling-for-a-moratorium-banks-and-financial-institutions/
https://savethehighseas.org/voices-calling-for-a-moratorium-banks-and-financial-institutions/
https://savethehighseas.org/voices-calling-for-a-moratorium-fishing-sector/
https://seabedminingsciencestatement.org/
https://www.blueclimateinitiative.org/say-no-to-deep-sea-mining
https://savethehighseas.org/voices-calling-for-a-moratorium-civil-society/
https://only.one/act/mining
https://savethehighseas.org/voices-calling-for-a-moratorium-governments-and-parliamentarians/


DSM: Corporations for a Moratorium and/or 
Banning DS Minerals from their Value Chain



DSM: 100+ CSOs Calling for a Moratorium



Indigenous Leaders from 65 Groups and 
44 Countries Calling for a Ban on DSM



Government Calls for a Moratorium: 18 and 
counting…

+ Canada on 
July 10th

Canadian 
July 10th  
Announcement

https://www.marketsandmarkets.com/Market-Reports/lithium-iron-phosphate-batteries-market-77659282.html#:%7E:text=%5B290%20Pages%20Report%5D%20The%20global%20Lithium%20iron%20phosphate,a%20CAGR%20of%2014.9%25%20during%20the%20forecast%20period.
https://www.canada.ca/en/global-affairs/news/2023/07/canadas-position-on-seabed-mining-in-areas-beyond-national-jurisdiction.html
https://www.canada.ca/en/global-affairs/news/2023/07/canadas-position-on-seabed-mining-in-areas-beyond-national-jurisdiction.html


A Precautionary Approach Is Called For Under Existing 
Legislation
A moratorium or pause  to provide an opportunity for environmental assessment and protection prior to any 
DSM is called for under the Deep Seabed Hard Mineral Resources Act.

The Act, designed to establish an interim legal regime pending adoption of the Law of the Sea Treaty, 
included as one of its purposes:“to accelerate the program of environmental assessment of exploration for 
and commercial recovery of hard mineral resources of the deep seabed and assure that such exploration 
and recovery activities are conducted in a manner which will encourage the conservation of such resources, 
[and] protect the quality of the environment….” 30 U.S. Code §1401(b)(4) 

The Secretary of State is expressly encouraged to take action to ensure protection from any DSM: 

“Until [the Law of the Sea] Treaty is concluded, the Secretary of State is encouraged to promote any 
international actions necessary to adequately protect the environment from adverse impacts which may 
result from any exploration for and commercial recovery of hard mineral resources of the deep seabed 
carried out by persons not subject to this chapter. 30 U.S. Code §1402(b)(2).



Importance of US Call for a DSM Moratorium or 
Precautionary Approach
There is urgent need and clear data for the US to lead on this issue, that would be coherent 
with recent action such as the CHIPS and Science Act and the IRA.

The US has a duty to speak up against needless environmental destruction in the high seas 
especially given the threat posed to US national waters.  

A call for a pause by the US until sufficient information is gathered for an informed decision 
is critically important.

The US can use its influence to convince the G7 and other countries to establish a 
moratorium at the ISA even if not a signatory to UNCLOS.

This is last best opportunity for US to have a voice in the decision.  



We ask you to support a call for a 
moratorium on Deep Sea Mining

Thank You .

Prof. Dan Kammen, University of California Berkeley
Matthew Gianni, Deep Sea Conservation Coalition
Jeanne Everett, Blue Climate Initiative 
Stan Rowland, Blue Climate Initiative

kammen@berkeley.edu
matthewgianni@gmail.com

jeanne@blueclimateinitiative.org
stan@blueclimateinitiative.org

mailto:kammen@berkeley.edu
mailto:jeanne@blueclimateinitiatiuve.org


ADDITIONAL MATERIALS: 



Each ISA mining claim area in CCZ approximately 75,000 Km2 
● Each CCZ mine would strip mine est 10-

12,000 km2 of seabed in 30-year 
license period to mine 3MT/year nodules 
(Smith et al 2020)

●Sediment plumes across seabed 
could “easily” cover another 
10,000-30,000 km2 & millions of 
km3 in water column from 
discharge from ships (MIT 2021; Smith 
et al 2020)

● Only produce app 0.14% Cu; 1.1% Ni; 
3.2% Co per year over and above terrestrially 
mined supplies (Gianni)

Netherlands, Belgium, Luxemburg combined/app 75,000 km2 



Sources: MIT; USGS, ISA publications. GSR: Financial Model Presentation: Techno-Economic Assessment & Financial Payment Regime. 
Presentation by Kris Van Nijen, Global Sea Mineral Resources NV, to the Deep Seabed Mining Payment Regime Workshop #3: Exploring a 
Financial Model and Related Topics. Singapore, 19-21 April 2017. GBR: Analysis of the Economic Benefits of Developing Commercial Deep Sea 
Mining…Operations in Regions where Germany has Exploration Licences of the International Seabed Authority…” Study on Behalf of the Federal 
Ministry for Economic Affairs and Energy Division I C 4. Project No. 59/15. 30 September 2016; COMRA; GBR; GSR – estimates of metal content 
of nodules and percentages of recovery, Smith et al., 2020…

Main metals 
found in 
polymetallic 
nodules in the 
CCZ

Estimated annual 
production per mining 
license in CCZ in tons 
based on 3MT nodules 
(dry wt) mined per year

Land-based 
mined production 
per year (2022) in 
tons 

Number of CCZ 
mines needed per 
year to equal 
annual terrestrial 
production

Est total CCZ 
seabed area that 
would be directly 
mined per year in 
km2

Cumulative impact over 30-year 
license period km2: 
Area directly mined/
total seabed footprint including 
plumes 

Nickel (Ni) 36,000 3,300,000 92 27,600 828,000/
1.6 - 3.2 million km2

Copper (Cu) 30,000 22,000,000 733 220,000 6,600,000/
13 - 26 million km2

Cobalt (Co) 6,000 190,000 32 9,500 285,000/
0.6 - 1.2 million km2 

Manganese 
(Mn)

810,000 20,000,000 25 7,500 225,000/
450,000 – 900,000 km2

The ISA licensing could never match current annual terrestrial production given 
tremendous geographical coverage involved   



Structural/political concerns with the ISA
• All countries have equal opportunity to mine and/or become a Sponsoring State –

Politically/legally difficult for the ISA to deny application from any country. 

• Economics likely to drive industry development

• Profoundly undemocratic decision-making weighted toward mining (on behalf of humankind 
as a whole?) - if LTC recommends approval of an application for a mining license then: 
– even if a majority of the 167 member countries of the ISA do not want the contract 

approved or DSM to go forward, the ISA may still license deep-sea mining - ISA 
voting/decision-making structure requires at least 2/3rds vote of Council against 
recommendation from LTC to award a mining  contract. 

– As few as 2-13 countries on the Council can guarantee a license is approved even if all 
others opposed.

– Only the Council members have a vote on regulations and approval of licenses; the 131 
additional members of the Assembly do not have a vote.



The Debate over Deep Seabed Mining



Invest in Promising Innovation, Not Ecosystem Damage

Conclusions:

Lithium & Cobalt from seawater cheaper than mining



ENVIRONMENTAL IMPACTS OF DEEP SEA MINING
● May 2023 publication in Current Biology: 5,000 deep-sea animals new to science turned up in ocean records News 

article and full paper.
● May 2023 publication in Nature: Alpha radiation from polymetallic nodules and potential health risks from deep-sea 

mining. Press release and full paper.
● March 2023 publication from Environmental Justice Foundation: How the rush to deep-sea mining threatens people 

and our planet 20p summary and full report
● April 2022 article in Marine Policy: Assessment of scientific gaps related to the effective environmental management of 

deep-seabed mining. Full paper.
● February 2022 article One Earth: Heading to the deep end without knowing how to swim; Do we need deep-sea mining 

? full article.
● July 2020 publication: Deep-Sea Misconceptions Cause Underestimation of Seabed-Mining impacts. Full paper. 

ISSUE REGARDING ISA GOVERNANCE AND OVERSIGHT 
● March 2023 NYT Article: Leader of International Seabed Mining Agency Admonished by Diplomats. Article
● August 2022 NYT Article: Secret Data, Tiny Islands and a Quest for Treasure on the Ocean Floor. Article.
● December 2021 Publication in Marine Policy: The two-year deadline to complete the International Seabed Authority’s 

Mining Code: Key outstanding matters that still need to be resolved. Paper. 
● November 2021 Article: The Obscure Organization Powering a Race to Mine the Bottom of the Seas. Article.

Key References

https://www.nhm.ac.uk/discover/news/2023/may/90-of-species-in-prospective-deep-sea-mining-zone-are-unnamed.html
https://www.nhm.ac.uk/discover/news/2023/may/90-of-species-in-prospective-deep-sea-mining-zone-are-unnamed.html
https://www.cell.com/current-biology/fulltext/S0960-9822(23)00534-1
https://savethehighseas.org/2023/05/26/recent-findings-of-radioactivity-in-nodules-reinforces-the-urgent-need-for-a-moratorium-on-deep-sea-mining/
https://www.nature.com/articles/s41598-023-33971-w
https://ejfoundation.org/resources/downloads/EJF-summary-briefing-Deep-sea-Mining-2023.pdf
https://ejfoundation.org/resources/downloads/towards-the-abyss-ejf-deep-sea-mining-report.pdf
https://www.sciencedirect.com/science/article/pii/S0308597X22000537?via%3Dihub
https://www.cell.com/one-earth/fulltext/S2590-3322(22)00098-7?_returnURL=https%3A%2F%2Flinkinghub.elsevier.com%2Fretrieve%2Fpii%2FS2590332222000987%3Fshowall%3Dtrue
https://www.cell.com/trends/ecology-evolution/fulltext/S0169-5347(20)30182-8
https://www.nytimes.com/2023/03/19/us/politics/seabed-mining-metals-united-nations.html?unlocked_article_code=OaIwOBV0aW5GOikje_GASMFoID1XRt6NWvhFVEaLS00BgPYn_7Amox5jt7sWWBN8ieWUedGOrLMctQGVaGnX3xaXpVA4fEIBKgqKnSwDzM0GZe2fHydmttXe4AO9PxyX7cpKzC4-bEAUMzT27x3NXZ5wf0prjVqlROQ70ZPvpQeFmdFKj5lSVr2KxbwP0D2iyX_oIgnbcE0CItHMF5ZHH4N2qyqRHxsMe_vltilGuPS4iV5Ae46BUtldGx8Upv5vkPk4EVTXFLXSy08HWVqUYGMITerZ1__XLJhhuGSvkvurjXALNk4uY2uIdUmUfkTnxqixLWilJzVMaNAa3wK8THMpKqbH3xkNrCa3ymveFSYx&smid=url-share
https://www.nytimes.com/2022/08/29/world/deep-sea-mining.html
https://www.sciencedirect.com/science/article/abs/pii/S0308597X21004152
https://www.passblue.com/2021/11/08/the-obscure-organization-powering-a-race-to-mine-the-bottom-of-the-seas/


ALTERNATIVES TO DEEP SEA MINING
● June 2023 European Academies Science Advisory Council: Leading Scientists Urge Moratorium on Deep-Sea Mining: 

Explore Recycling and Terrestrial Resources First. Press release. Full report. 
● November 2022 SINTEF Report Future mineral demand can be met without deep seabed mining as innovative 

technology can cut mineral use by 58%. Press release, Full report and Summary for policy-makers.
● RMI Article The myth and reality of alternatives for rare minerals in EV batteries. Full article
● April 2021 China Global South: DRC Take Note: China’s BYD Says It’ll No Longer Used Cobalt in Its Electric Vehicles. 

Article.

DUBIOUS ECONOMICS OF DEEP SEA MINING
● May 2023 WSJ article: Shipping Giant Maersk Drops Deep Sea Mining Investment. Article.
● June 2023 Nautilus Article: The Dubious Economics of Deep-Sea Mining. Article
● September 2022 Explorers' Club Presentations by Victor Viscovo. Recording.

ENVIRONMENTAL AND SOCIAL JUSTICE 
● March 2023 Greenpeace article: Indigenous Peoples from 34 nations call for total ban on deep sea mining. Article.
● February 2023 Nature article: Deep seabed mining lacks social legitimacy full article.
● August 2016 article in Marine Policy: Sharing benefits of the common heritage of mankind – Is the deep seabed mining 

regime ready? full article

Key References

https://news.mongabay.com/2023/06/europes-top-science-panel-supports-call-for-moratorium-on-deep-sea-mining/
https://easac.eu/fileadmin/user_upload/EASAC_Deep_Sea_Mining_Web_publication_.pdf
https://wwf.panda.org/wwf_news/?7087466/Future-mineral-demand-can-be-met-without-deep-seabed-mining-as-innovative-technology-can-cut-mineral-use-by-58
https://wwfint.awsassets.panda.org/downloads/the_future_is_circular___sintefmineralsfinalreport_nov_2022__1__1.pdf
https://wwfint.awsassets.panda.org/downloads/circular_economy_and_critical_minerals_report_summary_and_recommendations_1.pdf
https://www.greenbiz.com/article/myth-and-reality-alternatives-rare-minerals-ev-batteries
https://chinaglobalsouth.com/2021/04/12/drc-take-note-chinas-byd-says-itll-no-longer-used-cobalt-in-its-electric-vehicles/
https://www.wsj.com/articles/shipping-giant-maersk-drops-deep-sea-mining-investment-c226df39?mod=hp_minor_pos16
https://nautil.us/the-dubious-economics-of-deep-sea-mining-309597/?_sp=782f8d7a-cf5d-45f3-b5c6-d92dcb1171aa.1686185704210
https://www.youtube.com/watch?v=pfF0ETOtkFM
https://www.greenpeace.org/usa/news/indigenous-peoples-from-34-nations-call-for-total-ban-on-deep-sea-mining/
https://www.nature.com/articles/s44183-023-00009-7
https://www.sciencedirect.com/science/article/abs/pii/S0308597X16300744


ADDITIONAL MATERIALS 
PROVIDED POST PRESENTATION



Recent EASAC Study 
concludes that DSM 
is not necessary to 
meet green economy 
goals

Source: EASAC, June 2023

https://easac.eu/fileadmin/user_upload/EASAC_Deep_Sea_Mining_Web_publication_.pdf


Source: EASAC June 2023

According to a very recent study of the European Academies Science 
Advisory Council (EASAC), world supplies of manganese, nickel and copper are 
very low risk, and cobalt is listed as only moderate risk. 

https://easac.eu/fileadmin/user_upload/EASAC_Deep_Sea_Mining_Web_publication_.pdf


LFP batteries (free of deep sea minerals) are rapidly
taking over the market



US Statement at 
the ISA, Nov. 2022

Statement of the United States on the Roadmap
International Seabed Authority Council, Part 3, Oct-Nov 2022

The United States believes that the Council should remain focused on developing a regulatory
framework that will ensure effective protection of the marine environment from harmful effects
of activities in the Area. We are keenly sensitive to the concerns being raised on the need for
more scientific research on the marine environment and the possible harmful effects of seabed
mining. For an effective regulatory regime, we must have sufficient research to understand the
potential for negative impacts on the marine environment from exploitation activities in the Area
and the necessary steps to minimize and mitigate them.

The United States exclusive economic zone and continental shelf are immediately adjacent to the
Clarion-Clipperton Zone. A broad range of interests, including those of our Indigenous
communities, that rely on an accessible and sustainable marine environment have the potential to
be directly impacted by negative effects from seabed mining. The United States, particularly as
a potentially affected coastal state, continues to believe that, if exploitation activities in the Area
are to proceed, a stable, internationally recognized framework for seabed mining is necessary to
ensure effective protection for the marine environment from harmful effects which may arise
from those activities.

Given the large amount of work remaining to develop the regulatory framework, it is difficult to
see this necessary framework being completed by the summer of 2023. Among other items that
need to be finalized, the framework needs to include standards for threshold values that will be
key to monitoring and assessing the potential environmental impacts, building upon the German
proposal that was discussed yesterday. It may take some time for these standards to be
established.

In the meantime, in the absence of threshold values, regulations, standards, or guidelines for
exploitation activities in the Area, it is difficult to see how there would be measures in place to
ensure “effective protection for the marine environment from harmful effects which may arise
from such activities” as required by Article 145. This is of great concern to us.
In short, it is critically important to adopt exploitation regulations expeditiously and to work
assiduously towards that end we are committed to continuing to work with others on the
development of sound, scientifically-based documents that can support a robust regulatory
Framework.

Greg O’Brien
Office of Ocean and Polar Affairs (OES/OPA)
U.S. Department of State



ISA Under Fire from 
Member Countries and 
Civil Society for Poor 
Governance and Politics



Indigenous Voices Rising Against 
DSM on ISA Floor (March 2023)

Partial recording of 
Uncle Sol’s Intervention 

at the ISA

Kolomona Kaho’ohalahala,  or ‘Uncle Sol’ ,  after quoting from the Hawaiian creation chant 
or Kumulipo, on the genealogy of life on earth from the deepest part of the ocean:  

"It is important to us to be here in these discussions to impart and to share with you our 
perspective of where we belong, because the ocean is our home, the ocean is our country,  

and we come from the deepest depths of the seas.  And while you are in these important 
discussions about how the seas will be considered for their use or protection, we want to 

be sure that you are not leaving out a conversation that perhaps we would have had at the 
table with you had our history been different. "

https://twitter.com/DeepMicrobe/status/1638500239387635712?s=20


Key Corporate Backers Dropping Out of DSM
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