
 

12 July 2022 
Decarbonisation of the transport sector is driving demand for battery 

materials, particularly nickel. Under licence, The Metals Company (TMC) 

has been exploring nickel-rich nodule deposits on the deep seabed of the 

western Pacific. Its NORI-D block is estimated to contain 3.8Mt of nickel 

along with other key metals. The company is looking to move to 

commercialisation, the key being the award of the first ever deep-sea 

mining exploitation licence, which would significantly de-risk the project.  

Year 
end 

Revenue 
($m) 

PBT* 
($m) 

EPS* 
(c) 

DPS 
(c) 

P/E 
(x) 

Yield 
(%) 

12/21 0.0 (107.9) (52.7) 0.0 N/A N/A 

12/22e 0.0 (40.0) (14.2) 0.0 N/A N/A 

12/23e 0.0 (40.0) (9.1) 0.0 N/A N/A 

Note: *PBT and EPS are normalized, excluding amortisation of acquired intangibles, 
exceptional items and share-based payments. 

Deep seabed polymetallic nodules 

The Clarion Clipperton Zone is a deep-sea region in the north-eastern Pacific 

Ocean. It contains rock-like deposits containing nickel, cobalt, copper and 

manganese, which sit on the sea floor. These metals are key to batteries for the 

electrification of the automotive sector; current 75kWh powered electric vehicles 

(EVs) use c 60kg of nickel and 5–10kg of cobalt and manganese. We estimate that 

TMC’s total estimated nickel resources of 16.1Mt could electrify c 230 million cars. 

TMC is nearing the end of a $75m research programme in the area while also 

developing the requisite mining equipment. NORI, TMC’s subsidiary, is looking to 

be awarded the first commercial deep-sea mining licence and commence 

commercial operations in late 2024. 

Exploitation licence is key 

Under international agreement, the International Seabed Authority (ISA) regulates 

activities in the high seas. NORI has lodged a ‘two-year notice’, triggering the 

deadline for deep seabed mining regulations to be in place by July 2023. This 

would pave the way for NORI to be awarded a commercial licence and commence 

operations in late 2024. However, there is resistance from NGOs and governments 

concerned over the environmental impact, primarily biodiversity, pushing for a 

moratorium until further research is undertaken. Award of a licence is a key value 

driver albeit mining at such depths also provides operational challenges.  

Valuation  

Our 2022 risked valuation range for the PEA/PFS stage of development of the 

NORI-D project is $244–484m using 2021 long term metal price forecasts ($719-

1,278m using June 2022 metal prices). This increases to $552–1,182m (1,433-

2,857m June 2022 metal prices) on award of a licence and to $4.8–6.3bn ($10.9-

$14.2bn June 2022 metal prices) on full commercialisation. This includes additional 

financing requirements such as c $150m anticipated in 2023 to complete the 

licensing and commence mining. Our valuation reflects only NORI-D, 22% of TMC 

estimated reserves. We have excluded TMC’s next project, TOML-F, estimated to 

comprise 70% of NORI-D resources, to reflect the earlier stage of development.  
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Investment summary 

Overview 

TMC is a pioneer in deep-sea mining, via the collection of polymetallic nodules containing battery 

metals, primarily nickel. The shares listed on Nasdaq in September 2021 through a special-purpose 

acquisition company (SPAC) transaction. The debut was negatively affected by certain investors not 

providing the anticipated capital, while investor appetite for SPACs and higher-risk stocks has also 

waned. However, TMC has progressed its exploration and technical resource report and expects to 

submit the required documentation for an exploitation contract in Q323. Fundamentals have also 

improved with nickel up 30% since September 2021. 

Key attraction: Battery metals 

The nodules that TMC is looking to retrieve from the seabed contain nickel (1.42%), cobalt (0.13%), 

manganese (32.2%) and copper (1.16%). These metals are key to batteries for the automotive 

industry as it looks to decarbonize. The latest battery technology, NMC811 cathode, uses 80% 

nickel, 10% cobalt and 10% manganese by weight and the average car, with a 75kWh battery, 

requires around 60kg of nickel along with the commensurate volumes of cobalt and manganese. 

Assuming such metrics, we calculate that the estimated reserves from TMC’s two key concessions 

(16.1Mt, the second-largest resource in the world) contain sufficient nickel (post collection and 

processing losses) for c 230 million electric cars, which compares to the US current car parc of 

c 285 million units. Whilst EVs and nickel (Edison estimate 45% of sales) are key, the manganese 

silicate produced is used in steel manufacturing providing useful end-market diversity.   

Valuation 

Key valuation drivers are the state of the projects and metals prices, nickel having been particularly 

volatile in 2022. Our current valuation range of $244–484m based on 2021 long term metal price 

forecasts, or $719–1,278m using current June 2022 metal prices, uses a discount rate range of 

29%–34% to reflect the relatively early (PEA/PFS) stage of the project. The key de-risking 

anticipated, the award of an exploitation licence is anticipated for 2024. This would see our 

valuation range increase to $552–1,182m based on 2021 long term metal price forecasts, or 

$1,433–2,857m using current June 2022 metal prices, (discount rates 22–28%). First commercial 

operations, due in late 2024, would increase the valuation to $1.0–1.7bn using 2021 long term 

metal price forecast, $2.5–4.1bn on current metal prices (discount rates 19–23%). Full commercial 

operations, assumed in 2027, would see our valuation increase to a range of $4.8–6.3bn or $10.9–

14.1bn (discount rates of 9–11%). Our unrisked base case valuation of $5.5bn (note this is below 

the AMC Consultants $6.8bn valuation quoted by the company due primarily to discount rate and 

the impact of greater outsourcing on operating margins). This valuation is based solely on the 

NORI-D project, which accounts for 22% of TMC’s estimated TOML and NORI reserves. The next 

project planned, TOML-F, is adjacent to NORI-D and initial estimates suggest it contains c 70% as 

much nickel, copper, cobalt and manganese. However, reflecting the earlier stage of the TOML-F 

project, we have not included it in our current valuation. The potential is clearly significant although 

it is imperative for investors to understand the licensing, financial and operational risks. 

Exploitation licence: Key value driver 

Through its subsidiary NORI, TMC, in 2021, notified the ISA of its intent to apply for the first 

commercial (exploitation) licence for deep-sea mining. This triggered a two-year timetable requiring 

the ISA to complete the necessary mining regulation by 9 July 2023 paving the way for the award of 

an exploitation licence by Q324. However, there is significant opposition including over 100 non-
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governmental organisations (NGOs), while the position of many nations is also unclear. Concerns 

are primarily on environmental grounds including the impact on biodiversity from loss of habitat and 

sedimentary plumes created in the mining process. Many are calling for a ban or, at the very least, 

a moratorium until further research of this little understood region can be undertaken; others view 

this as a chance to proactively regulate this new industry. The ISA’s mandate for both 

commercialisation and protection of the marine environment highlights the complexity of the 

situation. Given the impact of a go/no go decision on TMC’s activities, the award of a licence is 

clearly the crucial value driver at present. 

Financials: Sufficient cash to cover progress towards licence 

TMC had $69m of cash at the end of Q122, which management states is sufficient to cover the on-

site trials set for Q322 and continued development of the licensing process. To optimize cash flow 

TMC has moved to an outsourcing model. Framework agreements have been signed with Allseas 

Group (offshore nodule mining) and Epsilon Carbon (onshore processing). While these need to be 

converted into full commercial contracts (including third-party financing), this outsourcing will 

significantly reduce the financial requirements for TMC to commence commercial operations 

(Edison estimate c $140m). The second and key commercial stage of the mining program will 

require additional financing; we have penciled in $250m in 2025, but the level and scale will depend 

on degree of outsourcing, etc, and hence is unclear at present. 

Additional factors: Operational challenges 

Deep-sea mining has never been undertaken commercially before, albeit four consortia, including 

companies such as Lockheed Martin, BP, Shell, Sumitomo and Rio Tinto, did retrieve significant 

tonnages in trials in the 1970s. TMC, with Allseas, has developed a seabed mining nodule collector 

machine and riser systems capable of operating at depths up to 6,000m. The deepest commercial 

oil rig is 3,400m, highlighting the pioneering element. Recent trials were encouraging with the 

collector operated at 2,475m and the riser and jumper hose system at 745m. Deep water trials are 

due to take place on site in Q322. Note that GSR collected nodules at a depth of 4,500m in 2021. 

Nautilus 

TMC CEO Gerard Barron was a founder investor of Nautilus, which had planned to mine subsea in 

Papua New Guinea, but filed for bankruptcy in 2019. Mr Barron was not a board member or 

employee of Nautilus at listing or subsequently. 

Company description  

The Metals Company was formed in 2021 through the combination of Canadian mining company 

DeepGreen Metals with a US SPAC, the Sustainable Opportunities Acquisition Corporation. The 

shares listed on Nasdaq in September 2021. TMC is looking to mine polymetallic nodules in the 

deep water (over 4,000m) of the Clarion Clipperton Zone (CCZ) off the south-west coast of 

Southern California. These nodules contain nickel, cobalt, copper and manganese, all metals 

essential for the electrification required for decarbonizing the transport sector. The company has 

been carrying out resource analysis and environmental investigation in the region since award of an 

exploration licence in July 2011. Its subsidiary NORI, sponsored by the of state of Nauru, lodged a 

two-year notice in June 2021, triggering a process for the adoption of mining regulations. This will 

be followed by an exploitation application in 2023 that the company expects to lead to the first 

commercial licence in the region being awarded by Q324. If awarded, it would be the catalyst for an 

initial small-scale commercial project commencing in Q424, with a full commercial project planned 

from 2025. 



 

 

 

The Metals Company | 12 July 2022 4 

The resource 

The CCZ is an area of over 3m km², c 0.8% of the world oceans, situated in the north-east of the 

Pacific Ocean, around 1,500 miles off the coast of Southern California, and therefore in 

international waters; see Exhibit 3. The region is defined by two major fracture zones running 

through the seafloor – the Clipperton Fracture Zone to the south and the Clarion Fracture Zone to 

the north – and reaches depths of 6,000m.  

The seabed of the region contains polymetallic nodules. These small stone-like nodules (weighing 

less than a kilo) are formed through deposition of iron and manganese hydroxides from seawater 

over millions of years and contain nickel, cobalt, copper, manganese and iron oxides/hydroxides. 

These metals are key materials for EV lithium-ion batteries, currently dominated by lithium-nickel-

manganese-cobalt-oxide (NMC) chemistry reflecting the high content of nickel, manganese and 

cobalt. The decarbonisation agenda and shift to EVs will drive demand for battery metals and 

hence interest in new mineral deposits such as deep-sea nodules. The nodules sit on or just below 

the seabed; see Exhibits 1 and 2. 

Exhibit 1: Single nodule Exhibit 2: Nodules in-situ 

 
 

Source: TMC 2021 annual report Source: TMC 

Through its partnership arrangements with sponsoring governments, TMC companies have been 

awarded three licences for the exploration of polymetallic nodules in the region (see Exhibit 3). Note 

that it is a requirement of the ISA that applications are sponsored by a state government, which is 

also responsible for adherence to the relevant legal duties. TMC has the developed the following 

agreements: 

◼ Nauru Ocean Resources (NORI). Sponsored by the government of the Republic of Nauru, 

formerly Pleasant Island, an independent island country in the south-western Pacific Ocean 

with a population of c 11,000. The total area of the NORI licence is 74,830km², split into four 

distinct blocks. NORI has been awarded a contract of exploration running from July 2011 to 

July 2026. Note these exploration licences are expected to be extended as required.  

◼ Tonga Offshore Mining (TOML). Sponsored by the government of the Kingdom of Tonga. The 

total area of the licence is 74,713km², split into six blocks. TOML has been awarded a contract 

of exploration running from January 2012 to January 2027. 

◼ Marawa Research and Exploration (Marawa). Sponsored by the government of the Republic of 

Kiribati, an independent island nation in the Pacific Ocean, population c 120,000. The total area 

of the licence is 74,990km², split into three blocks. Marawa has been awarded a contract of 

exploration running from January 2015 to January 2030. 

https://isa.org.jm/files/files/documents/Public%20information%20on%20contracts%20NORI.pdf
https://isa.org.jm/files/files/documents/Public%20information%20on%20contracts%20TOML.pdf
https://isa.org.jm/files/files/documents/Public%20information%20on%20contracts%20TOML.pdf
https://isa.org.jm/files/files/documents/Public%20information%20on%20contracts%20Marawa.pdf
https://isa.org.jm/files/files/documents/Public%20information%20on%20contracts%20Marawa.pdf
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Exhibit 3: TMC exploration licence area 

  

Source: TMC 2021 annual report. Note: NORI concessions in yellow, TOML in blue and Marawa in red. 

TMC’s first area of focus has been on a sub-region of the NORI block known as ‘NORI-D’, which 

accounts for 22% of TMC’s total estimated resource across NORI and TOML for which there are 

publicly available resource statements. The mineral resource estimates are based on the historical 

box-core and free-fall grab nodule sampling (262 samples) supplemented with recently acquired 

TOML nodule box core (113 samples). They have been classified under SEC Mining Rules to 

reflect the level of certainty: measured, indicated, inferred, in descending order. TMC is now in the 

process of applying for the first commercial mining licence in the region, as discussed in the 

regulatory section. 

Exhibit 4: NORI D summary 2020 resource estimates  

Category Nodules 
Mt (wet) 

Moisture 
(%) 

Nickel 
(%) 

Contained 
nickel (Mt) 

Copper 
(%) 

Contained 
copper (Mt) 

Cobalt  
(%) 

Contained 
cobalt (Mt) 

Manganese 
(%) 

Contained 
manganese (Mt) 

Measured 4 24 1.42 0.04 1.16 0.04 0.13 0.00 32.2 0.98 

Indicated 341 24 1.40 3.63 1.14 2.95 0.14 0.36 31.2 80.86 

Measured + Indicated 345 24 1.40 3.67 1.14 2.99 0.14 0.37 31.2 81.81 

Inferred 11 24 1.38 0.12 1.14 0.10 0.12 0.01 31.0 2.59 

Total 356 
  

3.79 
 

3.08 
 

0.38 
 

84.40 

Source: AMC Technical Report page 130 Issued in accordance with the requirements of SEC Regulation S-K (subpart 1300) 

The resource estimate suggests that NORI-D contains around 3.8Mt of nickel. TMC estimates that 

its reserves for the two concessions where exploration has been carried out hold a total of 16Mt of 

nickel. Note that Edison expects nickel to account for c 45% of revenue, with the remainder from 

other battery materials cobalt, copper and manganese. 

Exhibit 5: Resource overview and nickel content 
 

Measured 
Mt 

Inferred 
Mt 

Indicated 
Mt 

Total 
Mt 

Nickel content 
kg/dry tonne 

Total nickel content 
 tonnes 

NORI D¹ 4 345 11 356 13 3.8 

NORI A-C¹   510 510 12 4.8 

TOML² 3 70 696 768 13 7.6 

Marawa   Data not yet available 
  

Total   1,634 1,634 
 

16.1 

Source: ¹SEC Regulation S-K (Subpart 1300) Compliant Resource Estimate, 17 March 2021; ²SEC Regulation S-K (Subpart 1300) 
Compliant Resource Estimate, 26 March 2021. 

https://www.sec.gov/Archives/edgar/data/1798562/000121390021033645/fs42021a2ex96-1_sustainable.htm
https://www.sec.gov/Archives/edgar/data/1798562/000121390021033645/fs42021a2ex96-1_sustainable.htm
https://www.sec.gov/Archives/edgar/data/1798562/000121390021020731/fs42021ex96-2_sustainable.htm
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Putting this into context, the two TMC concessions (NORI and TOML) reserves are second only to 

Russia based Nornickel (18.9Mt). Alternatively, assuming 60kg of nickel per car, a 90% retrieval 

rate and a 95% conversion rate, we estimate that the concessions have sufficient resources to 

power 230 million vehicles, compared to the entire US car parc of c 285 million units (world car parc 

c 1.4bn). 

Exhibit 6: Nickel resources (inferred, indicated and measured) – million tonnes 

 

Source: TMC, mining.com 

 Regulatory process for deep-sea mining  

The United Nations set up the UN Convention on the Law of the Sea (UNCLOS) in 1982 to create a 

legal framework to govern all marine and maritime activities, bringing together four previous treaties 

into a unified code. The agreement has been signed by 167 countries and the European Union, 

although not by the United States (note TMC is a Canadian registered company although US 

listed). Two key elements included: 

◼ Establishing the jurisdiction of the high seas. The convention set up the limits of national 

jurisdiction and commercialisation of waters and the seabed beyond a country’s land mass. 

The furthest these can extend is 350 nautical miles. Areas beyond these zones are known as 

the ‘high seas’ and account for 64% of the world’s oceans. The CCZ region is therefore 

classified as ‘high seas’.  

◼ Establishing the International Seaboard Authority (ISA). The ISA was established by UNCLOS 

within Part XI of the 1994 agreement. Its purpose is ‘to organize, regulate and control all 

mineral-related activities in the international seabed area for the benefit of mankind as a whole’. 

In so doing, ISA also has the ‘duty to ensure the effective protection of the marine environment 

from harmful effects that may arise from deep-seabed related activities’; see Article 145 of the 

United Nations Convention on the Law of the Sea.  

The International Seabed Authority  

The ISA is based in Jamaica. To ensure that the ISA reflects the interests of all nations, it consists 

of member groups with diverse interests, as shown in Exhibit 7. The ISA has dual mandates: 

promoting the development of deep-sea minerals while ensuring that this development is not 

harmful to the environment. 
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https://www.un.org/depts/los/convention_agreements/texts/unclos/unclos_e.pdf
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Exhibit 7: ISA current representatives 

Category Members who are 
major importers/ 
consumers of 
metals found in the 
area 

Members from among 
the eight states 
making the highest 
investment in the area 

States who are major 
exporters of minerals 
to be produced in the 
area 

Members from special 
interest groups (eg 
land-locked states) 

Members elected according to the 
principle of ensuring an equitable 
geographical distribution of seats 

Number of 
countries 

4 4 4 6 18 

Current seat 
holders 

China, Italy, Japan, 
Russia 

France, Germany, India, 
Korea 

Australia, Chile, 
Canada, South Africa 

Bangladesh, Brazil, Fiji, 
Jamaica, Lesotho, 
Uganda 

Argentina, Cameroon, Costa Rica, Czech 
Republic, Ghana, Indonesia, Mauritius, 
Mexico, Morocco, Mozambique, 
Netherlands, Nigeria, Poland, Sierra 
Leone, Singapore, Tonga, Trinidad & 
Tobago, United Kingdom 

Source: ISA 

The current regulatory state in terms of commercialisation of the deep sea can be split into: 

◼ Exploration. The ISA has established exploration regulations along with a range of 

recommendations to provide a framework to permit exploration of the high seas. These are 

awarded to sponsoring states not individual organisations. At present the ISA has awarded 31 

licences, including 17 licences for the exploration of polymetallic nodules in the CCZ region. 

Countries holding licences include China, France, India, Indonesia and Russia. 

◼ Exploitation. Currently there are no regulations covering commercial exploitation of the high 

seas. The latest draft regulations on exploitation of mineral resources in the area have been 

prepared by the Legal and Technical Commission (LTC), a sub-body of the ISA, following a 

transparent process and a series of broad public consultations. The draft exploitation 

regulations will need to be adopted by the council before any contract for mineral exploitation 

can be issued. While this has inevitably been delayed by COVID-19, the ISA has scheduled 

meetings for July 2022 and November 2022 to expedite the process. 

It is also worth noting the key strategic directions adopted for 2019–23: 

1. Realize the role of the ISA in a global context. 

2. Strengthen the regulatory framework for activities in the area. 

3. Protect the marine environment. 

4. Promote and encourage marine scientific research in the area. 

5. Build capacity for developing states. 

6. Ensure integrated participation by developing states. 

7. Ensure equitable sharing of financial and other economic benefits. 

8. Improve the organisation performance of the ISA. 

9. Commit to transparency. 

NORI to submit exploitation contract application in Q223 

In June 2021 NORI notified the ISA that it intends to apply for an exploitation contract (licence) 

effectively triggering Annex Section I, paragraph 15b of the Agreement relating to the 

Implementation of Part XI of the United Nations Convention on the Law of the Sea of 10 December 

1982. This states that: ‘If a request is made by a State referred to in subparagraph (a) the Council 

shall, in accordance with article 162, paragraph 2(o), of the Convention, complete the adoption of 

such rules, regulations and procedures within two years of the request’. 

In August 2021 the secretary-general published a further update ‘Status of the draft regulations for 

exploitation of mineral resources in the Area and proposed road map for 2022 and 2023’. Included 

in section IV paragraphs 12 and 13 is the following text:  

https://isa.org.jm/files/files/documents/isba-19c-17_0.pdf
https://www.isa.org.jm/mining-code/recommendations
https://www.isa.org.jm/exploration-contracts/polymetallic-nodules
https://isa.org.jm/files/files/documents/isba_25_c_wp1-e_0.pdf
https://www.un.org/depts/los/convention_agreements/texts/agreement_part_xi/agreement_part_xi.htm#annex
https://isa.org.jm/files/files/documents/ISBA_26_C_44-2112033E.pdf
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‘By letter dated 25 June 2021, the President of Nauru notified the Council of the intention of Nauru 

Ocean Resources Inc., a Nauruan entity sponsored by Nauru, to submit an application for approval 

of a plan of work for exploitation in the Area. In such circumstances, section 1, paragraph 15 (b), of 

the annex to the Agreement relating to the Implementation of Part XI of the United Nations 

Convention on the Law of the Sea of 10 December 1982 requires the Council to complete the 

elaboration of the rules, regulations and procedures necessary to facilitate the approval of plans of 

work for exploitation in the Area within two years of the request’. 

In order to meet that deadline and to ensure that a robust and holistic regulatory framework is 

adopted by the Council on or before 9 July 2023, it is clearly necessary for the Council to commit 

more time and financial resources to accelerate work on the draft regulations.’ 

Once these regulations have been adopted, NORI’s application can be considered and a licence 

granted. TMC’s expected timeframe from adoption of the regulations is shown in Exhibit 8. 

Exhibit 8: TMC’s anticipated timeline for a commercial exploitation contract 

 

Source: TMC. Note: *From initial filing application could be approved, assuming no significant changes to the 
timelines. 

If agreement is not reached, these timelines could obviously change. Decisions by the ISA are 

primarily based on consensus, but allow for votes requiring a two-thirds majority where this is not 

possible. In the case of mining regulation, the default is adoption of the proposals, with a two-thirds 

majority vote needed to overturn the default.  

Opposition groups 

Given the sensitivities to mining and the use of the ocean, combined with the newness of such 

exploitation, it is hardly surprising to see significant attention from third parties. 

Pressure groups/NGOs 

There is significant pressure from a range of NGOs to prevent deep-sea mining. The Deep Sea 

Conservation Coalition has 99 members including Greenpeace and the WWF and concerns itself 

with deep-sea mining, deep-sea fishing and ocean governance. Its stance on deep-sea mining is 

for: ‘a global moratorium on all exploration and mining activity until the risks are better understood 

and it can be clearly demonstrated that mining can be managed in a way that ensures the effective 

protection of the marine environment and prevents loss of biodiversity’. 

The WWF sponsored a call for a moratorium on deep-sea mining citing limited research and looking 

for a ban until further research has been conducted. Current signatories include BMW, Volvo 

Group, VW, Samsung SDI, Scania, Microsoft, Google, Patagonia, Philips, Triodos Bank, Renault 

and Razer. The automotive companies that have signed accounted for c 24% of 2021 world auto 

sales. 

http://www.savethehighseas.org/about-us/members/
http://www.savethehighseas.org/about-us/members/
https://www.noseabedmining.org/
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National governments  

The Congress of the International Union for Conservation of Nature (IUCN) voted overwhelmingly in 

favor of a moratorium on deep-sea mining (81 governments and government agencies voted in 

favor of the IUCN moratorium motion and 18 voted against). That same day, the European 

Commission published its 2021 Strategic Foresight Report, announcing plans to step-up deep-sea 

mining exploration, ie there are significant variances in views, albeit with many of the larger nations 

on the more pro mining stance, arguably evidence by France, India, China and Russia holding 

exploration licences. The true position of governments is only likely to become clear as the ISA 

legislative process proceeds. 

The ISA’s position 

As previously mentioned, the ISA is at advanced stages with its draft regulation on the development 

of mineral resources. The following is an extract of Regulation 2 of the draft regulation concerning 

the environmental considerations that must be taken into account:  

e. Provide, pursuant to article 145 of the Convention, for the effective protection of the Marine 

Environment from the harmful effects which may arise from Exploitation, in accordance with the 

Authority’s environmental policy, including regional environmental management plans, based 

on the following principles:  

(i) A fundamental consideration for the development of environmental objectives shall be the 

effective protection of the Marine Environment, including biological diversity and ecological 

integrity;  

(ii) The application of the precautionary approach, as reflected in principle 15 of the Rio 

Declaration on Environment and Development;  

(iii) The application of an ecosystem approach;  

(iv) The application of “the polluter pays” principle through market-based instruments, 

mechanisms and other relevant measures;  

(v) Access to data and information relating to the protection and preservation of the Marine 

Environment;  

(vi) Accountability and transparency in decision-making; and  

(vii) Encouragement of effective public participation;  

f. Provide for the prevention, reduction and control of pollution and other hazards to the Marine 

Environment, including the coastline;  

g. Incorporate the Best Available Scientific Evidence into decision-making processes;  

h. Ensure the effective management and regulation of the Area and its Resources in a way that 

promotes the development of the common heritage for the benefit of mankind as a whole; and  

i. Ensure that these regulations, and any decision-making thereunder, are implemented in 

conformity with these fundamental policies and principles.’ 

Objectors believe that there is insufficient research to be able to from a biodiversity perspective to 

provide a baseline from which any activities can be monitored, along with insufficient information of 

the impact of mining and hence the application of the precautionary approach should be adopted. 

The current process and timescale for adoption of mining regulations and award of a licence 

support TMC’s optimism. The flipside is that large multinational organisations tend to move slowly 

and with caution, we note that mining legislation has been a work-in-progress for the ISA since 

2014, and there is clearly significant opposition, which may lead to legal challenges, which could 

have an impact on the process. We have no particular insight, but will hope to gain further 

information from the July ISA sessions.  

https://isa.org.jm/files/files/documents/isba_25_c_wp1-e_0.pdf
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Environmental considerations for seabed mining  

According to the International Energy Agency (IEA), transportation accounted for 26% of world 

emissions in 2019, of which passenger cars accounted for 48%, thereby translating to c 13% of 

overall global carbon dioxide (CO₂) output. This highlights the environmental importance of 

decarbonizing the sector where the only viable option currently on the table is battery EVs. With no 

substitute likely for lithium-ion batteries, at least in the short term, the question becomes how the 

required materials can be attained economically with the lowest-impact footprint.  

The lowest environmental impact comes from recycled material. If we consider nickel, TMC’s key 

resource and a key component for battery manufacture, the Nickel Institute states that nickel 

recycling currently stands at c 350,000 tonnes a year or c 83% of ‘end-of-life’ material including 

15% remaining within the steel cycle, leaving c 17% sent to landfill. This would suggest that 

improving recycling rates could add, at most, a further 50,000 tonnes a year. This is potentially 

helpful but with a market expected to grow in excess of 100,000 tonnes every year and little 

likelihood of sufficiently accelerating scrap material before significant volumes of EV batteries reach 

end of life (10 years plus), recycling cannot provide the solution. In the longer term, the IEA 

suggests that by 2040 recycling of EV and storage batteries will generate an additional c 500kt of 

nickel, still only the equivalent of 7% of projected demand, supporting the view that recycling alone 

will not provide sufficient nickel. Even the WWF appears to acknowledge that recycling will not fill 

the void: ‘Metals have the theoretical potential for almost infinite recovery and reuse through 

recycling. However, in light of the pace and scale of current and expected demand growth, recycling 

does not provide substantial potential to limit immediate primary mineral demand’ (source: An 

investigation into seabed minerals and seabed mining).  

The logical conclusion is that, to fulfil the projected demand growth, material must come from 

primary sources. This means from additional traditional land mining or from the proposed deep-sea 

resources.  

Land mining versus deep-sea nodule mining  

Exhibit 9 compares the impact of land mining, which will need to be expanded in biodiversity-rich 

areas such as Indonesia, with deep-sea mining. 

The information for this section is taken primarily from the life-cycle assessment 2020 white paper 

Where should transition metals come from? This was sponsored by TMC but also peer reviewed. It 

looks at the cradle-to-gate impacts assuming that gate-to-grave (ie manufacturing onwards through 

the life cycle) impacts should be alike. It is based on battery cathode precursor materials and 

copper for one billion electric cars. Key assumptions are for cradle-to-gate production of nickel 

sulphate, manganese sulphate, cobalt sulphate and copper cathode assuming NMC811 cathode 

chemistry and 75kWh battery capacity per vehicle. A further life cycle analysis report by Benchmark 

Mineral Intelligence is due later in the year. 

https://wwfint.awsassets.panda.org/downloads/an_investigation_into_deep_seabed_mining_and_minerals_for_wwf_full_report_2020.pdf
https://wwfint.awsassets.panda.org/downloads/an_investigation_into_deep_seabed_mining_and_minerals_for_wwf_full_report_2020.pdf
https://metals.co/research/


 

 

 

The Metals Company | 12 July 2022 11 

Exhibit 9: Lifecycle impact assessment 
 

Land Deep-sea  % change Risk category 

Climate change 
    

GWP – CO2 equivalent emissions, Gt 1.47 0.45 -70% Climate change 

Carbon sinks at risk, Gt 9.3 0.58 -94% Climate change 

Disrupted carbon sequestration, GT 2.06 0.24 -88% Climate change 

Resource use 
    

Ore, Gt 25 6 -75% Non-living resources 

Land, km² 156,000 9,800 -94% Non-living resources 

of which forests, km² 66,000 5,200 -92% Non-living resources 

Seafloor, km² 2,000 508,000 99.60% Non-living resources 

Water, km³ 45 5 -89% Non-living resources 

Primary and secondary energy, PJ 24,500 25,300 3% Non-living resources 

Waste 
    

Mining, processing & refining waste (onshore), Gt 63 0 -100% Non-living resources 

Entrained seafloor sediment (offshore), Gt 0 9 100% Non-living resources 

Terrestrial ecotoxicity, 1,4-DCB equivalent Mt 33 0.5 -98% Biodiversity 

Freshwater ecotoxicity, 1,4-DCB equivalent Gt 21 0.1 -99% Biodiversity 

Eutrophication potential, PO4 equivalent, Mt 80 0.6 -99% Biodiversity 

Human & wildlife health 
    

Human toxicity, 1,4-DCB equivalent, Mt 37,000 286 -99% Social impact 

Sox and Nox emissions, Mt 180 18 -90% Social impact 

Human lives at risk, number 1,800 47 -97% Social impact 

Megafauna at risk, trillion organisms 47 3 -93% Biodiversity 

Biomass at risk, Mt 568 42 -93% Biodiversity 

Biodiversity loss risk Present Present No change Biodiversity 

Source: Paulikas et al: ‘Where should transition metals come from?’ 

Below we review the potential impacts in more detail. 

Climate change and carbon 

Exhibit 9 suggests that the lifecycle global warming potential (GWP) for land mining is over three 

times that of deep-sea mining. Detailed production emission comparisons are highlighted in 

Exhibits 10 and 11. These show land mining and initial processing (concentration) account for 51% 

of emissions reflecting both blasting but also the energy intense commutation (grinding) before 

initial treatment stage. These activities must take place near the mine, hence tend to be off-grid and 

run from diesel generators. Processing and refining are also heavy users of electricity, providing a 

significant footprint. This may change over time as the grid decarbonizes although declining ore 

grades will provide a headwind.  

For deep-sea mining, nodule extraction and transportation accounts for c 6% of emissions, 

although this benefit is partially offset by the high energy required to process the manganese (note 

that the overall energy usage is similar between the two). In terms of carbon sequestration, land is 

significantly higher than the deep seabed, due in part to its inability to use low carbon energy 

sources.  

A further key concern relates to the destruction of carbon sinks. Disturbing sediment with its low 

carbon content (sampled at 151.9 tonnes/km²) and with 99% expected to resettle within two months 

suggests very limited carbon release potential. Deforestation in areas such as Indonesia for mines, 

tailing dams and infrastructure has a significant impact before considering the potential impact from 

discharges such as air pollution. However, it is worth noting that the research for the deep sea is 

currently more limited. 
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Exhibit 10: Kg of CO2 equivalent per kg of nickel, 
lifecycle impacts 

Exhibit 11: CO₂ equivalent contributions to one billion 

EVs by phase, as-is land ores and nodules (Mt CO₂e) 

  

Source: TMC 
 

Source: Paulikas et al: ‘Where should transition metals come 
from?’ 

Waste and resource use 

Deep-sea mining lifts the nodules from the sea floor; the nodules contain very little waste (residual 

waste can be used as aggregate), whereas traditional land mining involves mining the entire ore 

deposit and processing to extract the sought-after metals, leading to significant mass of waste and 

tailings. However, it is worth noting that nodule mining involves scraping the seabed and while the 

sediment is returned, this disruption has a different environmental impact. Land mining ore 

extraction involves significant amounts of fresh-water usage, which nodule mining does not.  

Exhibit 12: Solid waste (kg per kg of nickel) Exhibit 13: Water usage (l/kg of nickel) 

  

Source: TMC Source: TMC 

Human and wildlife health 

Deep-sea mining’s impact on animal life is expected to be low; Exhibit 9 suggests 93% lower loss of 

animal life for deep-sea compared to land mining, primarily reflecting the very low levels of 

concentration of deep-sea creatures. That is not to say it will be immaterial as there are clear 

environmental questions and concerns reflecting the limited knowledge base and slow growth rates 

in such a cold, harsh and nutrient-deprived environment (see Exhibit 14). There is no flora as light 

cannot penetrate to such depths. Inevitably there will be some limited toxicity from vessels etc, but 

again this is expected to be low on a per tonne mined basis. This compares to the complete 

removal of habitat for land mining. In the higher regions of the sea, pollution such noise, vibrations 

and light pollution, as well as potential leaks and spills of fuel and toxic products, could affect a 

range of species such as whales and tuna or birdlife, arguably the case for all shipping activities. 

Deep-sea mining’s impact on human life is expected to be low, with no displacement of indigenous 

communities. Mining methods should also prove less risky; note that the second largest nickel 
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mining company, Norilsk Nickel, currently averages 10 fatalities a year. The reverse side of this is 

that deep-sea mining’s low labor intensity means fewer jobs will be created.  

Exhibit 14: Megafauna at risk, trillion 
organisms 

Exhibit 15: Human lives at risk, number 
 

  

Source: Paulikas et al: ‘Where should transition 
metals come from?’ 

Source: Paulikas et al: ‘Where should transition 
metals come from?’ 

We have outlined some of the main elements of environmental concern around biodiversity and 

ecosystems in the section above. Below, we highlight two key aspects and some of the counter and 

protective measures being put in place by TMC.  

Disturbance of the seafloor 

The scraping of the ocean floor by machines can alter or destroy deep-sea habitats, leading to the 

loss of species or loss of ecosystem structure. Many species in the deep-sea (of which 70% by 

biomass are bacteria in the abyssal zone) are endemic and growth rates, due to the conditions and 

lack of nutrients, are slow, which affects any recovery rates. In addition, the removal of nodules also 

removes a potential key habitat. 

TMC’s position is that it will only remove the top 5cm of the surface with 95% being returned 

immediately post separation of the nodules. In addition, 43% of the total CCZ is under protection, 

while TMC intends to leave 10% of the licence area untouched and also anticipates that mining will 

leave 15% of nodules in situ.  

Sediment plumes 

Deep-sea mining will create plumes of suspended particles from both the initial mining operation 

(benthic plumes) and from returning the water and sediment post on-board processing (return water 

plumes). It is unclear how far these particles may disperse, how long it would take for them to 

resettle on the seafloor, and to what extent they may affect ecosystems and species. Note, recent 

MIT, German government and contractor studies suggest the seafloor plumes will be localised and 

settle quickly and that the return flume is highly diluted.  

TMC expects over 90% of the sedimentary plumes to come from the collector discharge (benthic) 

with less than 10% from the return water discharge. The benthic plumes tend to contain larger 

particles and, being released close to the sea floor, are expected to settle relatively close by. The 

return water plumes are released in the mid ocean over 1,000 meters below sea level to reduce 

potential impact to sea life, but, given the further distance to the seafloor and the smaller particles 

generally contained, dispersion is expected to be somewhat wider. Significant work, both modelling 

and trials, has been carried out (see NORI Environmental Impact Statement (EIS) Physiochemical 

Environmental Impacts and NORI EIS Appendix 6 ‘Characterization of sediment plumes behind 

mining vehicles in the NORI area’ Muñoz-Royo, C., Peacock, T., Alford, M.H. et al., Extent of impact 

of deep-sea nodule mining midwater plumes is influenced by sediment loading, turbulence and 
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https://static1.squarespace.com/static/611bf5e1fae42046801656c0/t/62210ddd8677e77a0241f8ab/1646333433334/NORI-D+-+Collector+Test+EIS+-+FINAL+-+20022022_7-14.pdf
https://static1.squarespace.com/static/611bf5e1fae42046801656c0/t/62210ddd8677e77a0241f8ab/1646333433334/NORI-D+-+Collector+Test+EIS+-+FINAL+-+20022022_7-14.pdf
https://static1.squarespace.com/static/611bf5e1fae42046801656c0/t/622126ed26ba256735db20aa/1646339912807/NORI-D+-+Collector+Test+EIS+-+FINAL+-+20022022_App6.pdf
https://www.nature.com/articles/s43247-021-00213-8#Sec7
https://www.nature.com/articles/s43247-021-00213-8#Sec7
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thresholds). The Q322 scheduled collector tests on site in the CCZ should provide further clear 

evidence of the plume dispersion rates.  

TMC is undertaking environmental research and feedback  

TMC is clearly exposed to commercial licensing and environmental issues and has undertaken 

significant research in the area. To date it has completed 18 campaigns totaling 710 days at seas. 

The current commitment is a $75m program for which TMC has carried out nine campaigns since 

the start of 2019, despite COVID-19, with over 273 days at seas. The most recent activity is 

highlighted in Exhibit 16. 

Exhibit 16: 2021–22 environmental research activity 

Campaign  Days at sea Activity 

4E  17 Serviced the oceanographic moorings deployed at NORI-D during Campaign 4A. Conducted additional oceanographic profiling. 

5B  42 Pelagic biology studies of NORI-D supported by ROV, CTDs, MOCNESS nets and rosette water quality samplers for trace metal. 

5C  37 Seasonal pelagic biology studies of NORI-D supported by ROV, CTDs, MOCNESS nets and rosette water quality samplers for 
trace metals. 

5D  35 Collected seasonal data on benthic biology, sediment geochemistry and surface biology of NORI-D using box-core, multicore and 
floating hydrophones. 

5E  39 ROV pelagic and benthic transects and sample collection. Collection of seasonal seabed images used for megafauna identification 
and quantification. 

Source: TMC 

This research forms a critical element of the revised EIS based on stakeholder feedback filed by 

NORI in March 2022, a pre-requisite for the collector tests expected to be undertaken in Q322. The 

results will form a key part of the Operational Environmental & Societal Impact Assessment and the 

Environmental Managing & Monitoring Plan required for a commercial deep-sea mining licence 

application. Note in particular details on studies of marine life (Biological Environment) and the 

responses to public comments including the Deep-Ocean Stewardship Initiative (DOSI), Deep Sea 

Conservation Coalition (DSCC), Deep Sea Mining Campaign (DSMC), Mining Watch Canada 

(MWC), The Pew Charitable Trusts (PEW) as well as the UK, German and UK governments.  

Further actions from TMC include a recently published sustainability report. In addition, TMC has 

commissioned Benchmark Mineral Intelligence to undertake a further life cycle assessment (LCA) 

focused on the NORI-D area and comparing it to alternative land ores. Finally, TMC has also 

committed to having a ‘digital twin’ to be engineered by specialist Kongsberg to enable real time 

monitoring of its seabed operations.  

Summary: Finding the least impactful solution 

Deep-sea mining clearly has a number of environmental and sustainability benefits when compared 

to land mining. The key area of contention is over the biodiversity impact. TMC proposes that the 

CCZ has low levels of diversity, see Exhibit 17, compared to land mining. Note that biodiversity, in 

terms of species richness, is much harder to measure and has not been achieved as yet. It also 

points out that 43% of the CCZ is under protection (above the proposed global target of 30%). The 

opposition points to the potential destruction of habitat and loss of biodiversity, with its main point of 

contention being that there is currently insufficient research and information to arrive at a 

considered view. 

https://www.nature.com/articles/s43247-021-00213-8#Sec7
https://www.eisconsultationnauruun.org/webinar-2-resources
https://static1.squarespace.com/static/611bf5e1fae42046801656c0/t/62210c8a6a8450657d8da810/1646333170631/NORI-D+-+Collector+Test+EIS+-+FINAL+-+20022022_6.pdf
https://static1.squarespace.com/static/611bf5e1fae42046801656c0/t/6220ff81b1b3701e8f8068ea/1646329743006/NORI+Collector+Test+EIS+Public+Comments_Final_Reduced+File+Size.pdf
https://metals.co/tmcs-inaugural-impact-report/
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Exhibit 17: Biomass on Earth – contained carbon (kg/m²) 

 

Source: TMC 

There is clearly a trichotomy at play here and, assuming that people are not going to give up their 

passenger cars, a route forward with the least environmental impact is desired. Additional land 

mining requires destruction of natural habitat in biodiversity-rich regions such as Indonesia. 

Evidence would appear to support deep-sea mining having the lower, but not zero, impact, albeit 

there remain questions over the level of detailed information on the region and the impact of mining. 

The third option is to use less nickel and associated EV metals by slowing down the transition from 

internal combustion engine to EV. This would reduce the speed of decarbonisation and increase the 

likelihood of missing the Paris 1.5° or even the ‘less than 2°C’ target. Higher CO2 levels arguably 

provide a far greater risk to biodiversity and the oceans.  

Nickel outlook 

We expect nickel to be the most important revenue generator for TMC at c 45% of sales. The 

dominant use for nickel at present is in alloying, primarily for stainless steel. However, the key driver 

going forward is expected to come from batteries, primarily for EVs.  

Exhibit 18: TMC income by material Exhibit 19: Nickel key end-market 2020 

  

Source: Edison Investment Research  Source: International Nickel Study Group 

Demand growth 

The key driver for growth in nickel consumption is expected to be stainless steel, being the 

dominant end-market at present, see Exhibit 19, and having shown steady growth over the last 

decade, while batteries for EVs, which only account for 6% of global demand at present, is set to be 

the fastest growth segment. 
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EVs have clearly come of age but still only accounted for 7.5% of global car sales in 2021 and 

hence Edison’s expectation is for strong growth (c 20% pa) to the end of the decade. There is a 

range of technologies vying for the EV battery market. For further detail see Edison’s EV outlook. At 

present the technology is dominated by nickel manganese cobalt oxide (NMC) at over 70% and 

nickel cobalt aluminum oxide (NCA) at around 20%, both using nickel-based cathodes. In addition, 

nickel content per battery continues to increase due the performance improvements with NMC 

batteries migrating from NMC111 (the numbers denote the ratio of nickel to manganese to cobalt) to 

NMC532 to NMC622 and now NMC811. The potential longer-term downside scenario for nickel is 

that in the short term, higher prices are affecting the performance/price balance and increasing 

interest in alternative technologies such as lithium iron phosphate (LFP). This is evidenced by 

Tesla’s announcement in 2021 that its standard-range EVs would be switched to LFP technology 

although longer-range vehicles are to remain with NMC cells.  

Exhibit 20: Global stainless-steel production 
(ktpa) 

Exhibit 21: EV production 
 

  

Source: Statista Source: Edison Investment Research 

Putting these together, assuming 3% pa growth for stainless steel (down from 5.2% over the last 

decade) and 20% pa for EVs (ignoring rising nickel content per vehicle to offset any gains from 

other technologies) equates, in our estimates, to 55% growth or an additional 1.4Mt of nickel 

demand by the end of the decade. 

Exhibit 22: World nickel forecast consumption (tonnes) 

 

Source: Edison Investment Research 

Supply side 

Production and reserves by country are shown in Exhibit 23 and 24. Nickel comes in two grades: 

(1) high grade/Class 1 nickel (>99.8% purity) generally produced from nickel sulfide deposits; and 

(2) lower grade/Class 2 (<99.8% purity), which comes from laterite deposits. Around a third of 

global production is Class 1 and two-thirds Class 2, which has been growing due to the lower cost 

of processing into nickel pig iron (NPI), which can be used in the production of stainless steel. 
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Batteries require Class 1 nickel. The key source of additional supply is expected to be Indonesia 

(source: Norilsk Nickel), which has significant resources but will be Class 2 nickel, suggesting that 

the market for battery-grade nickel will remain tight, particularly as demand grows.  

Exhibit 23: Nickel production 2020 Exhibit 24: Nickel reserves  

 
 

Source: U.S. Geological Survey Source: U.S. Geological Survey 

There are also potential political issues that could impinge on the supply side, particularly for 

western countries. Russia accounts for 11% of production but around 20% of Class 1 nickel. 

Obviously, the outlook for Russian material is unclear at present. China currently accounts for 

around half of the EV market, yet it has a limited position in nickel mining, particularly when 

compared to its strong position in rare earth metals. Hence China has reportedly been signing and 

financing tie-in supply deals from new mines, particularly in Indonesia. This could create further 

supply pressures, especially for western countries. 

Pricing expectations 

The demand growth profile for nickel is clearly positive while supply growth is less clear. This would 

suggest support for pricing. Exhibit 25 shows a positive price trend seen over the last five years, as 

well as the recent spike from dislocation in the market concerning the current geopolitical situation 

and a short squeeze due to concerns over a Chinese entity’s trading positions. Also note the 2007 

spike driven by Chinese growth and associated speculation. 

Exhibit 25: Nickel price ($/t) 

 

Source: Refinitiv 
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TMC mining operations 

Operational plans 

Deep-sea mining plan 

The mining operations involve a production vessel connected to seafloor collectors via riser pipes 

and pumps. The collectors sweep the sea floor, scooping up nodule-containing sediment, while 

being designed to create minimal disruption. The nodules are then extracted from the sediment and 

propelled up to the support vessel through the riser system for processing, and excess sediment is 

returned to the seawater at depths to minimize impact. The nodules are then transferred to a 

secondary ship for transportation to shore for processing. 

Exhibit 26: Mining schematic 

 

Source: NORI EIS, Allseas 

Treatment of the nodules 

Once shipped to shore the nodules will undergo two separate processes: 

◼ Initial pyrometallurgical treatment: using standard rotary kiln to calcine the nodules, removing 

impurities, followed by treatment in an electric arc furnace to form an alloy. The alloy can then 

be sulphidised to form a nickel copper cobalt matte.  

◼ Secondary hydrometallurgical refining: a series of chemical leaching operations involving 

sulfuric acid and ammonia to produce salts, which can then be electrolyzed to copper cathode 

and nickel sulphate. 
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Exhibit 27: Nodule processing flow chart 

 

Source: Edison Investment Research 

Mining plan 

Subject to receiving the exploitation licence, management has outlined its initial mining plan. The 

aim is to mine section D of the NORI block. This will be progressed in two stages:  

Project Zero (1.3Mtpa of wet nodules)  

The initial project provides a testing ground for the mining systems and refining, yet is significant 

enough to be of commercial scale (Edison estimates annual revenue of $500m at long-term 

assumed metal prices). The plan involves outsourcing of key operations to minimize capital 

requirements and reduce operational risk. 

Project One (12.5Mtpa of nodules)  

A full-scale commercial mining program is to follow as soon as practical with a target date of 2025. 

This is expected to involve ships with multiple mining units and at least two onshore processing 

units and refineries. The capital cost modeled by AMC in the Initial Assessment report was $7bn 

($2.2bn offshore, $4.8bn onshore), albeit this ‘fully integrated’ plan has now been adapted towards 

an outsourced/tolling model. 

Current progress 

Nodule collection and transportation 

TMC’s key partner is Allseas, a private offshore contractor specializing in pipelay, heavy lift and 

subsea. Allseas acquired a deep-water drill ship in 2020 for conversion and has been working on 

designing and testing the collector system since 2019. Key elements include the collection 

mechanism with specialist nozzles to limit seabed disruption, along with the internal processing and 

diffuser to maximize the return of sediment to the sea floor. The riser system injects compressed air, 

at 200bar pressure, into the system to ensure fluidisation of the stream along with a combination of 

pressure differential and vertical pumping to propel the nodule-rich solution to the ship and 

separation unit. The water and sediment are returned at below 1,200m depth to reduce any impact 

to the upper ocean. Recent successful trials of the system have been completed including 

operating the collector vehicle at a depth of 2,475m and deployed the riser and jumper to connect 

with the collector at depths of around 745m. In-situ trials are due to take place in the CCZ in Q322.  

In 2022, TMC and Allseas signed a commercial contract covering the collection and transportation 

of nodules for Project Zero. TMC will pay €150 per wet tonne of nodules to include mining and 

transhipment to shore. This rate is due to reduce by at least 20% as volumes increase to the target 

level. In addition, TMC will share the conversion costs required for the ‘Hidden Gem’, reducing 

TMC’s share to $55m. A non-binding term sheet was signed in March 2022 with a definitive 

agreement expected by 31 December 2022. 
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Exhibit 28: Prototype collector vehicle Exhibit 29: Collector prototype pre-launch 

 

 

Source: TMC Source: TMC 

Exhibit 30: The Hidden Gem drill ship Exhibit 31: Collector prototype pre-launch 

  

Source: TMC Source: TMC 

Nodule processing 

TMC completed calcination trials with FLSmidth in 2020 and alloying trials with Expert Process 

Solutions (XPS), a subsidiary of Glencore – a TMC shareholder with offtake agreements for 50% of 

NORI nickel and copper from TMC owned facilities, with support from Hatch and Optimize Group to 

produce a concentrated alloy of the key nodules metals suitable for further refining and battery 

manufacture. This demonstrated the ability to use existing technology and processes, thereby 

reducing risk and cost. Subsequently TMC has signed a non-binding MoU agreement with Epsilon 

Carbon, an Indian materials company associated with JSW Steel. The initial agreement is for a pre-

feasibility report for a renewables powered processing plant in India with sufficient capacity to 

process the output from Project Zero. Management is targeting heads of terms for construction and 

operation (tolling) agreement in September 2022 and a full agreement by Q123. Funding will come 

from Epsilon with completion and commissioning due by Q324. 
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Nautilus Minerals Inc 

Given the similarities between Nautilus and TMC, both deep-sea mining companies albeit operating 

in different regions, deposit types and technologies, along with the degree of association, it is 

important that investors are aware of the Nautilus story. 

Nautilus had been exploring the mineral-rich (copper and gold) hydrothermal vents off the coast yet 

inside the territorial waters of Papua New Guinea (ie PNG jurisdiction for mining rights). It was listed 

on the Canadian TSX Venture market in May 2006 along with a private placement. It subsequently 

listed on the UK AIM market in 2007 raising US$100m. Key statements at the time of the UK listing 

included alliances formed with major mining groups, specialist engineering and service companies 

and experienced subsea equipment suppliers including heads of agreement for construction of a 

specialized deep-sea mining vessel and contract to mine on behalf of Nautilus. The intention was, 

subject to the grant on a timely basis of a licence, to bring its primary project, Solwara 1, into 

production by the end of 2009. The impact of the financial crisis (financing and metals prices) and 

disputes with PNG were key in derailing these plans and the business was placed in administration 

in 2019.  

TMC, through its predecessor company DeepGreen, acquired its TOML subsidiary from Nautilus. In 

addition, Gerard Barron, chief executive officer and chairman of TMC as well as a major 

shareholder (6.7%), was a substantial shareholder in Nautilus prior to the UK listing. Mr Barron was 

not a board member nor an employee of Nautilus at listing or subsequently. 
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Financials 

Project economics  

TMC management claims that NORI-D will be the second lowest-cost producer of nickel and 

battery materials after the Nornickel mine in Russia. We have not looked to substantiate these 

claims but have constructed a financial model for the NORI Project Zero and NORI Project One 

projects using the information available in the AMC Technical Report of 17 March 2021, the 2021 

10K stated by management and other external sources.  

Project Zero will now be a largely outsourced model; these outsourcing contracts are with Allseas 

for the mining/shipping and with Epsilon for the primary treatment of the nodules into matte and 

convertor slag, leaving purely the refining element to be negotiated if required. The original plan for 

Project One was to maximize internalisation of the entire process from mining through processing. 

This would have required some $6bn of capex. A move to outsourcing inevitably increases 

operating costs, leading to some margin erosion but would have significant benefits in terms of 

reduced financial requirements while also offering investors a reduced risk profile for TMC, having 

limited expertise in metals refining and shipping operations. Our model therefore assumes full 

outsourcing. Edison’s key assumptions for processing costs, based on AMC’s report, and estimated 

tolling fees are shown in Exhibit 32: 

Exhibit 32: Key operating costs 

Mining costs $/t wet nodules 85.0 

Matte conversion costs $/t dry nodules 125.0 

Refining costs $/t dry nodules 54.0 

Central $/t dry nodules 5.0 

Source: AMC Technical report, Edison Investment Research 

Note that the figures for mining costs are significantly lower than the initial mining costs to Allseas 

(€150/t of wet nodules). No doubt the initial charges will carry a risk premium, but key is the scale of 

a larger vessel operating up to three mining subsea units versus a smaller vessel operating a single 

mining unit. It is also worth noting that outsourcing of processing activities is an option for nodule 

mining where the mass/volume involved for traditional mines necessitates construction of dedicated 

process units in the vicinity of the mine. 

Key metal prices, as used in the AMC technical report, are shown in Exhibit 33 and are assumed 

average forecast prices from 2024 onwards for the life of the project.  

Exhibit 33: Key material prices 

Metal Units Percentage of expected 
income 

Price 

Nickel $/t 45 16,106 

Copper $/t 13 6,787 

Cobalt $/t 13 46,416 

Manganese $/dmtu 29 4.53 

Source: AMC March 2020  

The following provides a summary of Edison’s anticipated financials for TMC over the life of NORI-

D project using the above assumptions. Note these would inevitably change at the group stage 

once additional NORI, TOML or Marawa projects start to enter the development stage. More 

detailed financial numbers are shown in Exhibit 49. 



 

 

 

The Metals Company | 12 July 2022 23 

Exhibit 34: Wet tonnes mined Exhibit 35: EBITDA ($m) and EBITDA margin 

  

Source: Edison Investment Research Source: Edison Investment Research 

Financial position 

TMC had cash of $69.0m on 31 March 2022, down from $84.9m at 31 December 2021. Assisted by 

the deferred capex payments agreed with Allseas, management estimates that the group has 

sufficient resources for the next 12 to 18 months, including the Q322 collector test, as outlined in 

the Q122 conference call. Given the outsourcing route being taken for Project Zero, capex 

requirements, relative to the original project plans, are significantly reduced. Exhibit 36 provides our 

estimate of the additional capital required to get to start the commercial phase of Project Zero on 

the existing timeframe. Our model assumes an equity raise of $150m in 2023 at the current share 

price). At this point our model makes no assumptions for Project One, given the likely variables and 

range of potential requirements, including the degree of outsourcing, and of potential range of 

funding sources that may be available once Project Zero is operational.  

Exhibit 36: Potential additional capital requirement 
 

$m 

Allseas deferred capex 55 

Allseas completion bonus 10 

Central costs (18 months) 50 

20% contingency (working capital etc) 23 

Total 138 

Source: Edison Investment Research 

Valuation 

Our valuation uses a discounted cash flow over the expected life of Project Zero and Project One. 

We have not ascribed any value to the additional resources at this time. As mentioned earlier in the 

financial section, we have made modifications to the original March 2021 AMC project economics to 

take into account the revised operating model, which now plans to outsource key onshore and 

offshore operations. Metal prices used are as per the longer-term forecasts used in the AMC report. 

Given the importance and changes in metal prices in 2022 our valuation uses 2021 forecast long 

term prices and current (June 2022) prices. Key variables are shown in Exhibit 37. 

Exhibit 37: Valuation summary (base case) 
  

2021 long term metal price forecasts June 2022 metal prices 

Tonnage mined mt 250 250 

Nickel price $/t 16,010 25,000 

Copper price $/t 6,787 8,800 

Cobalt price $/t 46,416 72,000 

Manganese price $/dmtu 4.53 6.5 

Discount rate % 10 10 

Source: AMC, Edison Investment Research 
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Our unrisked, fully financed, base case valuation for Project Zero and Project One comes in at 

$5.5bn using long term forecast metal prices from 2021 and $12.4bn using June 2022 metal prices. 

Note this our $5.5bn valuation is 19% lower than the AMC report’s $6.8bn. The key reasons are the 

discount rate of 10% versus 9% used by AMC, accounting for 12% variance, followed by the 

increased use of tolling for mining, processing and refining, which inevitably reduces the margin 

(but critically also reduces the capital required), and finally we have assumed a later start for 

Project One. 

Valuation progression 

A 10% discount factor would suggest little risk premium, which is clearly not the case in an early-

stage mining project (PEA/PFS stage). Our progress-driven valuation looks to capture the risk at 

different stages of the project via the discount rate, ratcheting down as particular milestones are 

achieved and the risk profile reduces.  

The range of rates used is drawn from Edison’s mining research market valuation studies over the 

last decade. The research assesses the implied discount rate that the market is placing on mining 

companies depending on their state of development. The most recent, Gold stars and black holes, 

was undertaken in 2019. Exhibit 38 is taken from this document and highlights not only the average 

but also the range of rates.  

Exhibit 38: Market derived discount rates for companies at various stages of development 
(%) 
 

Scoping study/PEA PFS BFS Development Ramp-up Production 

Max discount rate (%) 69.0 66.0 64.0 62.0 60.0 55.0 

Mean discount rate (%)* 35.0 33.0 30.0 27.0 24.0 17.0 

Minimum discount rate (%) 15.0 13.0 10.0 8.0 5.0 0.0 

Source: Edison Investment Research Gold stars and black holes, Exhibit 171. Note: *As interpreted by Edison 
Investment Research.  

The range of rates suggests that, while the state of a project is important, it is not the only aspect 

that the market and investors take into account. We also note that the MSCI mining index is up 48% 

in the three years since the study was undertaken, which would suggest a more positive sentiment 

(and hence possibly valuations) for miners and potentially imply an inherently lower discount rate. 

Hence, we have scoped our discount range towards the lower end of Edison’s discount discovery 

figures already noted. That is, the preliminary economic assessment (PEA) discount range is 31% 

(bull) to 36% (bear) against an average in Exhibit 38 of 35%. Exhibit 39 uses a range of discount 

rates relative to each stage of the project, flexed around the above Edison research. Development 

of valuation shown in Exhibit 40 and 41. 

Exhibit 39: Valuation and discount rates 
 

Discount rate 2021 long-term forecast 
metal prices 

June 2022 metal prices 

 
High (%) Low (%) Low ($m) High ($m) Low ($m) High ($m) 

Preliminary Economic Assessment 36 31  181   371          569       1,016  

Pre-Feasibility Study 34 29  244   484          719       1,278  

Bankable Feasibility Study 31 26  371   713       1,016       1,801  

Permitted 28 22  552   1,182       1,433       2,857  

Ramp-up 23 19  1,043   1,724       2,544       4,066  

Project Zero 18 13  1,956   3,715       4,582       8,461  

Project One 11 9  4,831   6,309      10,911      14,150  

Source: Edison Investment Research 

https://www.edisongroup.com/sector-report/gold-stars-and-black-holes/23211/
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Exhibit 40: Valuation progression (2021 long-term 
metal price forecasts) 

Exhibit 41: Valuation progression (June 2022 metal 
prices) 

  

Source: Edison Investment Research Source: Edison Investment Research 

TMC is not a typical land-based mining company. The TMC initial listing and AMC technical report 

were based on a PEA, but the level of work carried out is somewhat more advanced. The company 

intends to publish a feasibility study in 2023 along with the detailed information required by the ISA 

to apply for a licence. However, given the state of the project at present and the de-risking 

undertaken, our view is that the pre-feasibility study (PFS) stage discount rate range of 29–34% is 

currently appropriate, providing a valuation range of $244–484m on long term forecast metal prices 

and $719-1,278m using June 2022 metal prices. The key event for the group is the award of a 

permit, which would be a significant de-risking of the business and would see our valuation range 

increase to $552–1,182m on long term forecast metal prices and $1,433 to 2,857m using June 

2022 metal prices.    

An alternative view is to plot how the valuation might develop over time depending on when the 

milestones are achieved. This is highlighted in Exhibit 42 and 43, including both event and 

anticipated timeline. Note that future valuations are higher than the current (2022) valuations due to 

the reduced number of discounted years. Valuations include the relevant financing required. 

Exhibit 42: Expected valuation progression over time 
($m) – 2021 long term metal price forecasts 

Exhibit 43: Expected valuation progression over time 
($m) – current metal prices (June 2022) 

  

Source: Edison Investment Research Source: Edison Investment Research 

Valuation by project 

A further way to assess the project is to value Project Zero and Project One separately. Given the 

scale of the full commercial project (c 10x Project Zero) and the lack of scale economies in Project 

Zero, in particular the mining operations and leverage over central costs, it is not surprising that the 

initial Project Zero accounts for less than 10% of the total anticipated value as highlighted in Exhibit 

44. Note these valuations use base case scenarios including a 10% discount factor.  
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Exhibit 44: Valuation by project 
 

Valuation ($m) % of total 

Project Zero 260 4.8 

Project One 5,249 95.4 

Source: Edison Investment Research 

Additional valuation sensitivities 

There are many moving parts to the project and valuation. The following provides sensitivities to 

some key elements. 

Inflation: Metal prices and costs 

Metals prices are obviously a key variable and have been volatile over recent months. We note that 

the basket of metals associated with the nodules has recently been trading c 70% higher than our 

base case (long term metals forecast) levels. Inflation on costs is also expected, albeit somewhat 

more difficult to estimate. Exhibit 45 provides a view of the base case valuation using long term 

metal prices forecasts of $5.5bn for the complete project (Project Zero and Project One) for a range 

of nominal inflation/deflation rates for metals prices and costs. Note we have included a 50% outlier 

to broadly reflect the current nickel price premium to the long-term forecast prices from 2021.  

Exhibit 45: Valuation ($m) 

  Base case valuation Impact on valuation 

Change in 
metal prices 

 
-10% 0% 10% 20% 50% -10% 10% 20% 50% 

Initial cost  

inflation 

0% 3,814  5,473  7,132  8,791  13,768  -30% +30% +61% +152% 

5% 3,354  5,013  6,672  8,331  13,308  -39% +22% +52% +143% 

10% 2,893  4,552   6,211   7,870  12,847  -47% +13% +44% +135% 

15% 2,433   4,092   5,751  7,410  12,387  -56% +5% +35% +126% 

20% 1,973    3,632        5,291        6,950        11,927  -64% -3% +27% +118% 

25%     1,513              3,172       4,831    6,490      11,466  -72% -12% +19% +110% 

Source: Edison Investment Research 

Timing delays 

The quality of NORI’s reserves is proven, but there remain significant operational challenges to 

achieve full commercialisation, suggesting a range of risk premiums/cost of equity albeit these 

should reduce as the project progresses. The most significant risks lie in timing and potential for 

delays to both the licensing and/or operationally. For example, the current time frame for 

construction of the processing unit in India is relatively short at about two years. Exhibit 46 

highlights the impact on today’s valuation from delays. 

Exhibit 46: Valuation impact of delays to commencement of project 

Delay (years) 0 1 2 3 4 5 

Valuation impact  0  -10% -19% -27% -35% -42% 

Source: Edison Investment Research 

Additional valuation considerations 

Further mining blocks 

Our valuation relates to NORI-D, which only accounts for 22% of the total estimated resources of 

NORI and TOML, hence there is further upside potential from the remainder of NORI as well as 

from the TOML and Marawa blocks. The next block expected to be developed is TOML-F, which is 

adjacent to NORI-D. Estimated resource content is c 70% that of NORI-D. However, reflecting the 

earlier stage of development (we assume five years behind NORI-D), we feel it is prudent to 

acknowledge but not include in our valuation at present.  
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Manganese upside potential 

The 2022 announcement on tests undertaken by SINTEF, an independent research organisation, 

found that TMC’s nodule-derived manganese silicate has a high grade but lower oxidation state 

compared to land-based ores; this could potentially reduce the energy intensity and overall cost of 

silico manganese (SiMn) production. Hence, TMC believes that this offers the potential for 7–17% 

higher value-in-use, depending on the carbon tax regimes of the territories where it is being sold. 

Exhibit 47 highlights the potential impact on the valuation. The upside reflects our expectation that 

manganese would account for c 30% of revenue and that no additional costs would be incurred to 

attain these price premia. Note these upside numbers are not included in Edison’s current 

valuation. 

Exhibit 47: Impact of realizable manganese price on overall valuation 

Manganese value Overall valuation ($m) Change in overall valuation 

Current 5,518 
 

+7% 5,900 +7% 

+17% 6,430 +16% 

Source: Edison Investment Research 

Equity dilution from the warrants, options etc 

The company currently has $69m of cash but will need additional funds as the permitting and 

development program progresses. Edison estimates c $150m in 2023 where dilution will depend on 

the mechanism and share price at the time. In addition, there are outstanding warrants and share-

based options etc. Exhibit 48 provides an indication of the level of dilution that can be expected at 

certain share prices along with cumulative exercise funds raised. The first key price is $11.5 a 

share, when the warrants become exercisable, although the share price would have to be over $50 

before dilution from the warrants, options etc reaches 50%. 

Exhibit 48: Potential impact from outstanding equity related instruments 

Share price ($) 1.5 5.0 11.5 15.0 25.0 35.0 50.0 75.0 100.0 150.0 200.0 

Shares issued (m) 4.8 25.3 36.8 5.0 10.0 10.0 20.5 20.0 20.0 25.0 25.0 

Dilution (%) 2.1 13.4 29.7 32.0 36.4 40.8 50.0 58.8 67.7 78.8 90.0 

Market capitalisation ($m) 345  1,276   3,357   4,454   7,673   11,092   16,870   26,805   37,740   60,360   85,480  

Cumulative funds raised ($m)  -     127   550   625   875   1,225   2,250   3,750   5,750   9,500   14,500  

Source: Edison Investment Research 

Key milestone events 

Significant de-risking has already taken place in 2022 with the Allseas and Epsilon agreements, 

with further progress as these agreements are converted into long-term contracts. The award of an 

exploitation licence is clearly the overriding landmark event. However, this is not expected until 

Q324 at the earliest. Shorter-term milestones include: 

◼ Progress on the deep-sea mining legislation. The ISA has scheduled meetings in July and 

November 2022 to progress the draft mining regulation already proposed. The current 

timeframe is for adoption by July 2023. 

◼ Completion of deep-water test. The Hidden Gem is due to undertake full seas trials, including 

deployment of the collector vehicle and complete riser system in Q322. This will be taking place 

on site in the CCZ including depths up to 4,300m.   

◼ Filing of exploitation licence application. This will include a full EIS and environmental 

management and impact plan. The company expects to file in H223 in line with the timetable 

for Q324 full licence award. 

◼ Financing: TMC has sufficient resources to complete the current test and application process 

but will require additional finance to support full commercialisation. The move towards an out-
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sourced model will significantly reduce the level of capex and hance capital required. 

Completion of additional funding would obviously be positive.  

◼ Offtake agreements. Signing of offtake agreements for end-product particularly from end-users 

such as auto manufacturers. 

Risks and sensitivities  

Inevitably for such a ‘ground-breaking’ project there are a range of risks. These include: 

◼ Award of the mining licence. Clearly this is the key ‘go/no go’ issue. The current regulatory 

framework would appear supportive of a licence being granted. However, there is pressure 

from a number of NGOs to halt, or at the very least delay, awarding of a licence.   

◼ Operational risks. Given that such deep-sea mining has never been conducted at commercial 

volumes, many of the mining systems are untested, in particular, the collector and riser system. 

Encouragingly the system has recently successfully completed deep-sea trials, with a full on-

site test program due to be undertaken in Q422. Further discussion on the key riser system is 

included in Appendix 1. Any issues arising could delay the project and/or add to costs. 

◼ Loss of sponsor. Pressure could be applied to the government of Nauru, which is sponsoring 

the project. Note that in December 2021, Circular Metals Tuvalu applied to the ISA to approve a 

work plan for exploration for polymetallic nodules in the CCZ. In April 2022, Tuvalu’s 

government rescinded its support. Obviously, the Tuvalu-sponsored project was at a very early 

stage and Nauru has invested significant amounts in its own infrastructure to support the NORI 

project, which is also significantly further advanced, suggesting a change of position is far less 

likely. 

◼ Financial. The company has sufficient cash to fund the current research program due for 

completion in mid-2023. Additional funds will then be required for commercialisation, albeit the 

shift from wholly owned and operated infrastructure towards a more outsourced model will 

significantly reduce capital requirements. 
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Exhibit 49: Financial summary 

$m 2021 2022e 2023e 2024e 2025e 

Year to 31 December US GAAP US GAAP US GAAP US GAAP US GAAP 

INCOME STATEMENT 
     

Revenue 0.0 0.0 0.0 71.9 359.4 

Cost of Sales 0.0 0.0 0.0 (78.5) (341.3) 

Gross Profit 0.0 0.0 0.0 (6.7) 18.0 

EBITDA (115.7) (39.9) (39.7) (46.1) (31.4) 

Normalised operating profit (116.2) (40.0) (40.0) (49.2) (34.6) 

Amortisation of acquired intangibles 0.0 0.0 0.0 0.0 0.0 

Exceptionals (33.4) (20.0) (10.0) (10.0) (20.0) 

Reported operating profit (149.6) (60.0) (50.0) (59.2) (54.6) 

Net Interest 8.3 0.0 0.0 0.0 0.0 

Joint ventures & associates (post tax) 0.0 0.0 0.0 0.0 0.0 

Profit Before Tax (norm) (107.9) (40.0) (40.0) (49.2) (34.6) 

Profit Before Tax (reported) (141.3) (60.0) (50.0) (59.2) (54.6) 

Reported tax 0.0 8.0 8.0 9.8 6.9 

Profit After Tax (norm) (107.9) (32.0) (32.0) (39.3) (27.7) 

Profit After Tax (reported) (141.3) (52.0) (42.0) (49.3) (47.7) 

Minority interests 0.0 0.0 0.0 0.0 0.0 

Discontinued operations 0.0 0.0 0.0 0.0 0.0 

Net income (normalized) (107.9) (32.0) (32.0) (39.3) (27.7) 

Net income (reported) (141.3) (52.0) (42.0) (49.3) (47.7)       

Basic average shares outstanding (m) 205 226 351 351 351 

EPS – basic normalized (c) (52.66) (14.16) (9.12) (11.21) (7.88) 

EPS – diluted normalized (c) (46.93) (12.75) (8.51) (10.46) (7.35) 

EPS – basic reported (c) (68.96) (23.01) (11.97) (14.06) (13.58) 

Dividend (c) 0.00 0.00 0.00 0.00 0.00       

Revenue growth (%) N/A N/A N/A N/A 400.0 

Gross Margin (%) N/A N/A N/A -9.3 5.0 

EBITDA Margin (%) N/A N/A N/A -64.2 -8.7 

Normalised Operating Margin N/A N/A N/A -68.4 -9.6       

BALANCE SHEET 
     

Fixed Assets 44.6 49.5 104.2 106.2 108.0 

Intangible Assets 43.2 43.2 43.2 43.2 43.2 

Tangible Assets 1.4 6.3 61.0 63.0 64.8 

Investments & other 0.0 0.0 0.0 0.0 0.0 

Current Assets 88.6 43.6 104.2 62.9 115.6 

Stocks 0.0 0.0 0.0 18.0 89.8 

Debtors 0.0 0.0 5.3 15.1 22.1 

Cash & cash equivalents 84.9 39.9 95.2 26.1 0.0 

Other 3.7 3.7 3.7 3.7 3.7 

Current Liabilities (26.6) (26.6) (26.6) (26.6) (26.6) 

Creditors (26.6) (26.6) (26.6) (26.6) (26.6) 

Tax and social security 0.0 0.0 0.0 0.0 0.0 

Short term borrowings 0.0 0.0 0.0 0.0 0.0 

Other 0.0 0.0 0.0 0.0 0.0 

Long Term Liabilities (13.8) (5.8) (3.1) (3.1) (85.2) 

Long term borrowings 0.0 0.0 0.0 0.0 (82.1) 

Other long-term liabilities (13.8) (5.8) (3.1) (3.1) (3.1) 

Net Assets 92.8 60.8 178.8 139.4 111.8 

Minority interests 0.0 0.0 0.0 0.0 0.0 

Shareholders’ equity 92.8 60.8 178.8 139.4 111.8       

CASH FLOW 
     

Op Cash Flow before WC and tax (115.7) (39.9) (39.7) (46.1) (31.4) 

Working capital 18.5 0.0 0.0 (18.0) (71.9) 

Exceptional & other 41.3 0.0 0.0 0.0 0.0 

Tax 0.0 0.0 0.0 0.0 0.0 

Net operating cash flow (55.9) (39.9) (39.7) (64.1) (103.3) 

Capex (0.4) (5.0) (55.0) (5.0) (5.0) 

Acquisitions/disposals (3.4) 0.0 0.0 0.0 0.0 

Net interest 0.0 0.0 0.0 0.0 0.0 

Equity financing  134.7 0.0 150.0 0.0 0.0 

Dividends 0.0 0.0 0.0 0.0 0.0 

Other 
     

Net Cash Flow 75.0 (44.9) 55.3 (69.1) (108.3) 

Opening net debt/(cash) (10.1) (84.9) (39.9) (95.2) (26.1) 

FX 0.0 0.0 0.0 0.0 0.0 

Other non-cash movements (0.2) 0.0 0.0 0.0 0.0 

Closing net debt/(cash) (84.9) (39.9) (95.2) (26.1) 82.1 

Source: The Metals Company, Edison Investment Research 
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Appendix 1 

Nodule collection system: Full test by Q322 

TMC has partnered with Allseas Group, a major offshore pipelay and subsea construction company, 

to engineer the nodule collection system, comprising a collector, a vertical transport system and the 

nodule collection vessel the ‘Hidden Gem’, which was previously an ultra-deepwater drillship. The 

self-propelled collector uses hydraulic methods to pick up the nodules from the seafloor, and an 

airlift driven riser and lift system (RALS) will raise the nodules to the surface with compressed air 

providing energy to the system at c 1,500m. Airlift has the advantage of having no moving parts on 

the sea floor, since the propulsion system is on the vessel. In addition, this system means there are 

no obstacles in the riser. It has also been shown that the system efficiency increases with water 

depth. Airlift was successfully tested in deep-water pilot tests in the 1970s. Two of these were 

carried out by the Ocean Mining Associates consortium, and one by Ocean Management, though 

these tests used smaller diameters and shorter lifts than designed for the deep-ocean mining 

system. There have also been several terrestrial tests, including at least one successful use of airlift 

for hoisting coal in a Russian mine. Although the Russian test is a shorter lift, the pipe diameters 

and flowrates are similar to those designed for the deep-ocean mining system. 

The collector vehicle successfully underwent extensive underwater testing of critical mobility in the 

Dutch North Sea in March 2022 and is currently being tested in deeper waters in the Atlantic. A full 

integrated collector test, including nodule collection, is planned to take place over an 8km2 area in 

NORI-D in August/September 2022. 

Exhibit 50: Relevant airlift experience and tests 

Reference Vertical lift  
(m) 

Pipe diameter (mm) Lifting rate 
(tph) 

Solids volumetric 
concentration (%) 

Solids diameter 
(mm) 

Collector Ship 1 4,400 679–870 1,600 16 Up to 100 

OMA, 1970, Blake Plateau Atlantic (LeCourt and 
Williams) 

730 220 Unknown 
(‘significant 

tonnages collected’) 

Unknown Unknown 

OMA, 1977, CCZ Pacific (Kaufman et al, 1985) 4,400 160–240 0 to 75 20 Up to 100 

OMI, 1978 (Shaw, 1993) CCZ Pacific 5,200 200 30 (design) Unknown Up to 100 

KCON (Doyle & Halkyard, 2007) 
On land 

30 305 Up to 400 0 to 44 Up to 50 

NRIPR, Japan (Saito et al, 1989) 
In test pit 

200 151 Up to 96 0 to 15 8-41 

University of Karlsruhe Lab (Weber and Dedigel) 7.8 100 12 0 to 33  

Mine shaft Rheinische Braunkohle AG (Weber 
and Dedigel) 

441 300 115 0 to 8.6 0.6–50 

(lignite) 

Coal mine shaft Krasnoarmejsk-2, Donez 
Plateau (Ukraine), operated from 1966 to the 
1970s (Heine, 1976) 

460 400–1,000 650 12–33 15–25 

Source: AMC Consultants, TMC 
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Contact details Revenue by geography 

595 Howe Street 
Vancouver 
British Columbia 
VC6 2T5 
Canada 
www.metals.co 
(+1) (604) 631 3115 

N/A 

 
 

Management team  

Chairman and chief executive: Gerard Barron Chief financial officer: Craig Shesky 

Gerard Barron was an early advisor to DeepGreen from its formation in 2011, 
becoming a strategic advisor in 2013 and chairman and chief executive in 2018 
and he retained both roles on the formation of TMC. He was a first money 
investor in industry-leading companies including Nautilus and Sirtex Medical. 
Previously he founded Adstream, a global advertising technology and services 
provider, and served as the company’s chief executive officer until December 
2013, growing the business to over $100m in global revenue per year. 

Craig Shesky had been DeepGreen’s head of financial markets and investor 
relations since February 2021 and became CFO of TMC upon the business 
combination. Mr Shesky has over 15 years’ combined experience in public 
investing, metals research and investment banking in New York.  

Chief development officer: Anthony O’Sullivan Chief ocean scientist: Dr Gregory Stone 

Anthony O’Sullivan had been DeepGreen’s chief development officer since July 
2017 and assumed the same role for TMC upon completion of the combination. 
From 2014 until 2017 he was vice president exploration for Quantum Pacific 
Exploration, and he was chief operating officer of Nautilus from 2005 to 2012. 

Dr Gregory Stone had been director and chief ocean officer of DeepGreen since 
February 2018 and assumed the same role for TMC upon completion of the 
combination. From September 2008 to February 2018, Dr Stone served as chief 
scientist for Conservation International and head of the Global Ocean Program. 
Dr Stone earned a PhD in marine science from the University of the South 
Pacific, an MSc in marine policy from the University of Rhode Island and a BA in 
human ecology and marine biology from the College of the Atlantic. 

 

Principal shareholders (%) 

Eras Capital 20.9 

Maersk 9.2 

G Barron 6.7 

Allseas 6.3 

Sustainable Opportunities Holdings 2.9 
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General disclaimer and copyright  

This report has been commissioned by The Metals Company and prepared and issued by Edison, in consideration of a fee payable by The Metals Company. Edison Investment Research standard fees are £60,000 pa for 

the production and broad dissemination of a detailed note (Outlook) following by regular (typically quarterly) update notes. Fees are paid upfront in cash without recourse. Edison may seek additional fees for the provision 

of roadshows and related IR services for the client but does not get remunerated for any investment banking services. We never take payment in stock, options or warrants for any of our services. 

Accuracy of content: All information used in the publication of this report has been compiled from publicly available sources that are believed to be reliable, however we do not guarantee the accuracy or completeness of 

this report and have not sought for this information to be independently verified. Opinions contained in this report represent those of the research department of Edison at the time of publication. Forward-looking information 

or statements in this report contain information that is based on assumptions, forecasts of future results, estimates of amounts not yet determinable, and therefore involve known and unknown risks, uncertainties and other 

factors which may cause the actual results, performance or achievements of their subject matter to be materially different from current expectations.  

Exclusion of Liability: To the fullest extent allowed by law, Edison shall not be liable for any direct, indirect or consequential losses, loss of profits, damages, costs or expenses incurred or suffered by you arising out or in 

connection with the access to, use of or reliance on any information contained on this note. 

No personalised advice: The information that we provide should not be construed in any manner whatsoever as, personalised adv ice. Also, the information provided by us should not be construed by any subscriber or 

prospective subscriber as Edison’s solicitation to effect, or attempt to effect, any transaction in a security. The securities described in the report may not be eligible for sale in all jurisdictions or to certain categories of 

investors. 

Investment in securities mentioned: Edison has a restrictive policy relating to personal dealing and conflicts of interest. Edison Group does not conduct any investment business and, accordingly, does not itself hold any 

positions in the securities mentioned in this report. However, the respective directors, officers, employees and contractors of Edison may have a position in any or related securities mentioned in this report, subject to 

Edison's policies on personal dealing and conflicts of interest. 

Copyright: Copyright 2022 Edison Investment Research Limited (Edison).  

 

Australia 

Edison Investment Research Pty Ltd (Edison AU) is the Australian subsidiary of Edison. Edison AU is a Corporate Authorised Representative (1252501) of Crown Wealth Group Pty Ltd who holds an Australian Financial 

Services Licence (Number: 494274). This research is issued in Australia by Edison AU and any access to it, is intended only for "wholesale clients" within the meaning of the Corporations Act 2001 of Australia. Any advice 

given by Edison AU is general advice only and does not take into account your personal circumstances, needs or objectives. You should, before acting on this advice, consider the appropriateness of the advice, having 

regard to your objectives, financial situation and needs. If our advice relates to the acquisition, or possible acquisition, of a particular financial product you should read any relevant Product Disclosure Statement or like 

instrument.  

 

New Zealand  

The research in this document is intended for New Zealand resident professional financial advisers or brokers (for use in their roles as financial advisers or brokers) and habitual investors who are “wholesale clients” for the 

purpose of the Financial Advisers Act 2008 (FAA) (as described in sections 5(c) (1)(a), (b) and (c) of the FAA). This is not a solicitation or inducement to buy, sell, subscribe, or underwrite any securities mentioned or in the 

topic of this document. For the purpose of the FAA, the content of this report is of a general nature, is intended as a source of general information only and is not intended to constitute a recommendation or opinion in 

relation to acquiring or disposing (including refraining from acquiring or disposing) of securities. The distribution of this document is not a “personalised service” and, to the extent that it contains any financial advice, is 

intended only as a “class service” provided by Edison within the meaning of the FAA (i.e. without taking into account the par ticular financial situation or goals of any person). As such, it should not be relied upon in making 

an investment decision. 

 

United Kingdom 

This document is prepared and provided by Edison for information purposes only and should not be construed as an offer or sol icitation for investment in any securities mentioned or in the topic of this document. A 

marketing communication under FCA Rules, this document has not been prepared in accordance with the legal requirements designed to promote the independence of investment research and is not subject to any 

prohibition on dealing ahead of the dissemination of investment research.  

This Communication is being distributed in the United Kingdom and is directed only at (i) persons having professional experience in matters relating to investments, i.e. investment professionals within the meaning of Article 

19(5) of the Financial Services and Markets Act 2000 (Financial Promotion) Order 2005, as amended (the "FPO") (ii) high net-worth companies, unincorporated associations or other bodies within the meaning of Article 49 

of the FPO and (iii) persons to whom it is otherwise lawful to distribute it. The investment or investment activity to which this document relates is available only to such persons. It is not intended that this document be 

distributed or passed on, directly or indirectly, to any other class of persons and in any event and under no circumstances should persons of any other description rely on or act upon the contents of this document.  

This Communication is being supplied to you solely for your information and may not be reproduced by, further distributed to or published in whole or in part by, any other person. 

 

United States  

Edison relies upon the "publishers' exclusion" from the definition of investment adviser under Section 202(a)(11) of the Investment Advisers Act of 1940 and corresponding state securities laws. This report is a bona fide 

publication of general and regular circulation offering impersonal investment-related advice, not tailored to a specific investment portfolio or the needs of current and/or prospective subscribers. As such, Edison does not 

offer or provide personal advice and the research provided is for informational purposes only. No mention of a particular security in this report constitutes a recommendation to buy, sell or hold that or any security, or that 

any particular security, portfolio of securities, transaction or investment strategy is suitable for any specific person. 
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